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Tramcar Design. 
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A WEAK point in the design of the electric tramcar, and 
one which is also a feature of the omnibus, is the unsatis- 
factory provision for loading and unloading. The present 
arrangement of a single, narrow passage for the entering 
and out-going passengers results in considerable delav at 


important stopping places : 


and it is a common occurrence 


to see a crowd of people waiting at the steps of a car for 
passengers to descend from the top deck, such passengers 
in alighting being considerably impeded by the barrier of 
those desiring to enter. This dificulty has been rendered 
especially pronounced in this country owing to our use of 


double-deck cars. 


Suggestions for improvements have 


usually been in the direction of providing separate entrances 
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of the covered, double-deck, bogie tvpe, and its main feature 
Is a central platform divided into three parts by brass rails, 
the two outer parts being used for exits, whilst all passengers 
enter through the centre division, a separate flight of stairs 
being used by passengers ascending to, or descending from, 
the upper deck. An inspection of the diagrams in this issue 
will at once make clear how anv confusion and loss of time 
is thereby reduced to a minimum. The other car is of the 
single-truck type with an 8 ft. wheelbase, and two sets of 
stairs lead from the upper deck to the platform at each end 
of the car, so that passengers entering do not in any wav 

elav the egress of those alighting. The results attending 
the operation of these cars will certainly be watched with 
interest. by other tramway managers, more particularly 
where the traffic conditions cause congestion at termini and 


stopping places. 


Testing Dry Cells. 

THE testing of dry cells is a subject that is at the same 
time difficult and unsatisfactorv. Naturally such cells are 
put to very many uses, and a cell which mav be suitable for 
one particular purpose mav fail if put to any other use. 
Consequently, many tests have been employed depending 
upon the use to be made of the cells, and it is difficult to say 
that any one test is necessarily much better than any other. 
It is essential that any test should be completed in a reason- 
able time, for it is obviously useless to emplov a method 
necessitating a time almost as long as the life of the cell in 
actual practice. [t is also evident that if a cell is not to be 
tested under the conditions in which it is to be worked, such 
tests can only give approximately comparative results. 
Even so, it is probable that the number of useful tests could 
be reduced to only a few. and for this purpose the American 
Electrochemical Society appointed a committee some time 
avo to consider the whole matter. So far as we know, the 
conclusions reached have not been published. 
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IN another column we reproduce in abstract an interesting 
Paper read by Mr. S. W. Metso before the Faraday Society, 
in which he gives the results of testing four makes of cell by 
seven different methods. It is perhaps surprising that 
these tests should have given the same relative order of 


merit for the cells, though there is some variation in the 


and exits, and in our present issue we give particulars of two figure of merit from tes; to test. Several interesting and 


types of car which have been designed by Mr. C. W. MALLINS, 


general manager of the Liverpool Corporation Tramways, 
and which are to be tried in that city. One of these cars is | to expect anv single test to be of universal application, but, 


unexplained points also became evident during the inves- 


tigation. We think it must be allowed that it 1s hopeless 


nevertheless, the results obtained bv Mr. coy are an 
exceedingly useful contribution to the subject. During 
the discussion that followed the reading of the Paper it 
became evident that certain bodies make a point of giving 
` detailed specifications for the manufacture of drv cells. 
This seems an extraordinarv procedure and one we thought 
had long ago died out. Even in the manufacture of mecha- 
nical machinery such a course is generally undesirable, and 
in the case of batteries it appears to us that it must be 
hopelessly inefficient. There are many points that cannot 
be specified and that are never known except as the result 
of experience to the manufacturers. It is, therefore, far 
better to leave such matters simply in the hands of the 
makers and to test the product in the hope that the standard 
which has hitherto been obtained by the purchaser will be 
maintained in future orders. 


eec 
An Undesirable Patent Decision. 7 

-AN important decision, almost revolutionary in character, 
has been delivered by the United States Supreme Court. 
Tt appears that a patent mimeograph was sold by a company 
in Chicago, the machine having inscribed upon it a licence 
under which the purchaser was allowed the use of the 
machine only under the condition that stencils, paper, ink 
and other supplies necessary for its operation were pur- 
chased from the company or its agents. The purchaser 
obtained ink from some other firm, and consequently the 
selling firm brought an action. The court by a majority 
gave judgment in favour of the plaintiffs. Now it sounds 
very plausible to say that the ink in dispute would not have 
been sold if the plaintiffs’ mimeograph had not been in 
existence, and that therefore the patentee had a perfect 
right to require the use of ink and other materials purchased 
from a special source. It may be said that such a restriction 
takes nothing from others and does not restrict a legitimate 
market. On the other hand, we think it wilt be generally 
agreed that such a decision mav be very dangerous. . If the 
particular mimeograph had not been in existence, there is 
httle doubt that ink would have been sold for some 
other. mimeograph. Of course, the particular case in itself 
is not necessarily important, but we think that the Chief 
Justice was entirely correct in his view when he remarked 
that .the practice might spread enormously unless the 
legislative authority stepped in and stopped it. For 
example, the patentee of an engine would have the right 
to corttrol contracts for coal, oil or gas, as the case might be. 
The patentee of a cooking utensil might control the food 
supply, and the patentee of a window frame might require 
that all the material in a house should be procured from his 
agents. Certainly, such a decision lends itself to enormous 
abuse, and we trust that the good sense of the American 
Legislature will not wait long before introducing a very 
necessary modification. — — | 

cen 

The Light Railways Bill. j 

` THE second reading of this Bill was to jos taken place 
in the House of Commons last Wednesday, but after mem- 
bers had criticised some of its provisions the debate was 
intérrupted for private meinbers’ motions. It is charac- 


‘teristic of the present state of Parliamentary affairs that the ' 
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Hoe was. pahortly dresik counted out i a dis- 


cussion on a motion by Mr. Criozza MONEY on coal supplies 


and power control. There can be no doubt that an amend- 
ment of the Light Railwavs Act of 1896 is long overdue, 
and though the present Bill will require some modification 


-in the Committee stage we are glad that the Board of Trade 
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have at last decided to extend and modify the provisions of 
the original Act. It is to be hoped that, notwithstanding 
the present agitated state of the political world, time will 
again be found for the second reading at an early date. 
In our next issue we shall deal with the chief provisions 
of the new Bill which are given in another column. 


or 6— 9——————— —— —- 


Sydney-Auckland Submarine Telegraph Cable.—We learn 
that the tender of the India Rubber, Gutta Percha & Tele- 
graph Works Co. has been accepted by the Pacific Cable Board 
for the manufacture and laving of the Board's new submarine 
telegraph cable between Australia and New Zealand. The 
cable will start from near Svdnev, probably at Bondi. and the 
terminal point in New Zealand will he Auckland. The le neth 
of this cable will be 1,236 nauts, and the core will be 180 Ib. 
copper and 160]b. gutta-percha. The India Rubber Co.'s 
tender was the lowest received, and the contract is to be com- , 
pleted bv the end of November next. Tenders will shortly 
be invited in connection with the 12 miles of subterranean 
cable across New Zealand from the west coast. where the 
Sydney cable terminates. to Auckland (on the east coast) It 
is intended also to bring the Norfolk Island cable to Auckland 
instead of Doubtless Bav. the additional length being 140 
nauts. The Norfolk Island cable is a branch from the Pacific 
‘able between Bamfield (Canada) and Brisbane. 


Individual Electric Drive for Looms, At a recent meeting 
of the Lancashire section of the British Association of Managers 
of Textile Works a Paper was read by Mr. J. F. Crowley on the 
above subject. In this connection the author described the 
installation at Wellteld Mill (see THE ELECTRICIAN Special 
Textile Issue. November 17. 1911). Careful tests by the pro- 
prietors have shown an increase in the production of 10 per 
cent. due to the individual drive. whilst owing to the lighter 
walls and roof and fewer pillars, &c., a savint of £8 per loom had 
been obtained, compared with a steam-driven shed of equal 

capacity. It was also claimed that improved material resulted 
from the electrical drive, and the efficiency of the loom was 
improved owing to (1) the regular running reducing the number 
of warp and weft breakages and (2) the ease with which the 
operative could start a motor reducing the time lost by stop- 
pages. Making certain assumptions, the author calculated 
that the profits in the case of the Wellfield Mill would be in- 
creased by 50 per cent. [n the discussion on the Paper, excep- 
tion was taken to the comparison being made with group 
electric driving and not with stea m. To this the author replied 
that the case was much stronger against steam. as he assumed 
it was now generally admitted that group driving was superior 
to steam. A quick start had disadvantages where a warping 
frame was concerned. and it was to be avoided ; but where a 
loom was concerned the reverse was the case: the acceleration 
did not damage the warp. as the propelling of the shuttle 
absorbed the bulk of the power. 


Cable Interruptions and Repairs. 


Date of Interruption. Date of Repair. 


Latakia —Palura ......... ao May 26,1910  ... — 
Cadiz—Tangier ............. ese. Feb. 27, 1912 ... — 
Alhucemas — Penon de la Gomora Feb. 28, 1912 ... — 
Ceuta—Estepone ................ . Feb. 28, 1912 — 
Melilla—Chafarinag .............—. Feb. 28, 1912 ... — 
Cadiz — Teneritfe................... 4 Feb. 29,1912 ... — 
Jeddah—Suakim ............ .... Mar. 4,1912 ... = 

Cape St. James—Doson............ Mar. 14, 1912 ... 
Pernambuco—Para ............. Mar. 28, 1912 April | 9, 1912 


Cap Haitien—Puerto Plata...... 1912 
Chafarinas—Nemours ...........» 


Seattle—Sitka ............« 


April 1, 1912 
April 10, 1912 
April 10, 1912 


April 6, 
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) ec pressure, should alwavs be fitted to the exhaust branch of a 


New Buildings for the University of London.— In a recent 
issue ^ The Times "^ published a communication dealing at 
some length with the advantages and disadvantages of the 
proposed British Museum site (or the new buildings of the Uni- 
versity of London. The writer pomted out-that the price 
required bv the Bedford Trustees is large and that the site 
is by no means ideal. seeing that if is intersected by streets, and 
unless the margins of the site are built upon it will be 1 noisy. 
The correspondent therefore suggests that a portion of Grav's 
Inn Gardens should be purchased. the cost of. this site being 

robably much less than that of the Museunrsite. The sug- 
gestion has also been made that the authorities of the Found- 
ling Hospital might he willing to dispose of the.land owned bv 
them in Bloomsbury for this purpose, as by so doing thev would 
have an opportunity of transferring the children to a more 


healthy country atmosphere. 

Natural Sources of Energy.— An interesting report on this 
subject has verv opportunely been issued by the British 
Science Guild. 1t opens with a short article by Sir Wm. Ramsay. 
pointing out that the argument in favour of our present methods 
of using coal—namely, hat" Science is not at the end of her 
resources ; some new form of ene rgy is sure to be discovered ` 
lacks force. neither the energy in radium, thorium or anv plier 
metal being applicable for the purpose. The possibility of 
using the internal heat of the earth as a source of energy is dis- 
cussed and refuted bv the Hon. R. J. Strutt. while Sir Boverton 
Redwood deals with the question of oil supplies. He shows, 
contrary to the opinion expressed by Dr. Diesel. that the 
quantity of oil available is not sufficient to take the place of 
coal even when used under the most economical conditions. 
There are. besides, numerous other articles dealing with 
various phases of this question, which we feel is deserving of 
more general study than it is given at the present time. 


“Electrolysis in Liquefied Sulphur Dioxide. % At a recent 
meeting of the Faraday Society, Mr. L.X. Bagster and Dr. B. D. 
Steele communicated a Paper on this subject. The Paper 
describes experiments. undertaken with the object of ascer- 
taining the mechanism of electrolysis of solutions in liquefied 
sulphur dioxide. During the electrolysis of potassium. 
sodium, tetramethylammonium or trimethvlsulphonium iodides 
sulphur is deposited on the cathode, a sulphite being simul- 
taneously formed. 1n the case of potassium iodide, the potas- 
sium sulphite, which is insoluble in the solvent, is deposited 
on the cathode in quantity nearly corresponding to that 
demanded bv Faraday's law. At the anode changes occur 
which are analogous to those occurring in aqueous solution. 
bromine and iodine being liberated from solutions of bronitdes 
and iodides, while anodes of zinc and iron are attacked, the 
metals passing into solution as complex salts. Evidence is 
adduced to show that water and hydrogen bromide unite to 
form an oxoniuin compound which is electrolytic in character, 
and this evidence is strengthened by comparison. with well- 
known oxonium compounds. A number of such. compounds 
have been found to be formed in sulphur dioxide solution, the 
solutions so formed being good electrical conductors. It is 
shown that metals immersed in solutions of their salts in 
sulphur dioxide have definite electrode potentials, several of 
which have been measured in saturated solutions. 


Condenser Explosion.—An unusual explosion, having fatal 
results, is recorded in " Power,” though the place of its occur- 


rence is not stated. The condenser of a vertical Curtis turbine 

exploded violentlv. The cause of the explosion must have 
been over-pressure. but the reason for this was not ascertained. 
The vacuum had been poor for some time, and it is quite 
possible that the air pump may have given out, and in conse- 
quence the whole of the interior of the. turbine and condenser 
filled up with high-pressure steam, there being no valves 
between the steam inlet and air pump to prevent this, except 
an atmospheric relief valve. This valve should have opened, 
but apparently did not. There is, our contemporary remarks, 
always some danver of an accident of this nature with a turbine, 


although they have been remarkably rare. As a precaution 
a relief valve of large size, set to lift at about atmospheric 
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turbine, and should he frequently examined. Apart, from the 
failure of the air pump. danger may arise owing to the stripping 
of the blades of the ato we BUDE applies paftie ‘ularly to 
reaction turbines. A minor strip would not have anv' dan- 
germs effect on the condenser pressure, so that the rixks of a 
condenser explosion from this cause are not very great. Still, 
in engineering most safeguards are dey ised for the unlikely, 
and in the case of turbines it is clear fhat a satisfactory relief 
valve is desirable in all eases where a Condenser is used. And 
in any case the usual atmospheric valve should. be kept 
in working order. | 

Electric Traction in Germany.— ln order to deal with the 
serious overcrowding which now occurs, especially on Sundays, 
on the Berlin Overhead Riilwav. a contract has heen placed 
with the Alleemeine Elelktrieitüts Gesellschaft for the building 
of a railway 6 miles in length between Christiau-strasse and 
Weser-strasse. There will be If stations. and trains will be run 
at intervals of three minutes during the rush hours. The 
railway. with the exception of 1 mile, will be underground. 


The same firm have also beatin the construction of a railway 
Friedrichroda and. Gross-Taharz in the 


connecting Gotha. 
There will also be. a. branch lme to 


(roverninent of Gotha. 
Wellershausen. the total length of the railway being 15 miles, 
The railway electritication. schemes of the Baden Govern- 
ment which were decided upon some vears ago are in several 
Cases now hearing completion, The chief one is the Wiesent 
Vallev line. which runs from Basle through Lörrach to Schopt- 
heim and Säckingen, the power for whic J will be derived from 
the power Station near Augst-Whylen, which is being erected 
by the Basle Corporation jointly with the Rbemiels Power 
Works, and ix to be completed within the next few months. 
Prosress is being made with the constructive work. forthe 
electrification, and it is expected that the line will be rning 
before the end of the vear. The power station will be capable 
of generating 30.000 gp. Another State railway to be taken 
in hand is the Morg Vallev hne. ronning between Rastatt and 
Forbach. which will later be extended to Schómiünzach.: Power 
for this will be obtained fom the large hydro-electric generat- 
ing station which is te be built by the Paden Government near 


Raumiinzach. Jt is estimated that the power station alone 


will eost over £150,000. 


«The After-Luminosity of Eiectric Discharge in Hidrocen 
Observed by Hertz.""- ln a Paper on this subject read at a 
recent meeting of the Roval Society the Hon. R. J. Strutt, 
F.R.S.. remarked that Hertz observed that if Levden Jar dis- 
charges were passed through hydrogen at a pressure of, say,’ 
100 mim., the sas remained luminous for a small fraction of a 
second afterwards His method of experimenting: was to 
allow the vas from the discharge tube to be projected into 
another vessel by the explosive action of the discharge. The 
after-Iuninoxitv was mn this way isolated from the discharge 
and observed in the auxiliary vessel. Hertz did not succeed 
in determining the exact conditions for obtaining this effect 
with certainty. Ft is shown in the present. communication 
that the afterglow exhibits a sulphur spectrum—that developed 


in the flame of burning carbon disulphide, or, better, by sulphur 
By cooling an annexe 


Vapour in a stream of active nitrogen, 
to the apparatus in liquid air the blue glow disappears, and 13 
restored on reheating. The constituent responsible for it 
has been frozen out in this treatment, and the pure hydrogen 
remaining gives no afterglow whatever. It is concluded. there- 
fore. that Hertz's effect is due to the presence of sulphuretted 
hydrogen in the hydrogen emploved. It appears to be an 
exceedingly sensitive test for the presence of this gas. If a 
bubble of sulphuretted hydrogen is admitted, the apparatus gets 
grossly contaminated and sulphur vets deposited on the glass 
After this it is impossible to get rid of the vlow by 
freezing. Greenish-blue coloured glows kindred to the above 
are obtained if selenium or tellurium is introduced... It is 
conjectured that sulphuretted hydrogen is decomposed by the 
discharge, that sulphur vapour emerges ma specially active 
state. and that it then unites with hydrogen, the blue glow ` 


M 
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accompanying this process. 
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[ Train Despatching by Telephone.—4 sy stem for controlling 
-trains telephonically now in use on certain railwavs in the 
Southern United States is described in the “ Electrical Review 
and Western Electrician." On each of the installations, a single 
heavy copper metallic circuit will extend along the railroad 
lines so equipped. On this circuit all the telephone stations 
are installed, and the dispatcher is able, by means of the 
selector apparatus with which he is provided. to ring the bell 
at any station on the cient without ringing the bell at any 
other station. On some of the lines. where selectively operated 
semaphore equipments are to be used. the selector. instead of 
ringing a bell at an office, will throw a semaphore to the ©“ stop ` 
position, The train approaching this semaphore will stop. 
The door of the casting which is part of the semaphore post 
can then be opened by one of the train crew. who will use the 
telephone equipment within to get into touch with the dis- 
pateher. in order to receive train orders. The man will then 
restore the semaphore blade to the “ clear " position and the 
train will proceed. The dispatcher by means of a coded buzz 
signal is informed whether the right bell has rung or semaphore 
been operated. This system is said to show a considerable 
saving over that fornierly used, 


Electrification of the Paris Suburban Railways.— The 
Railway Gazette ^ in giving further details on this question 
remarks that the programme for electrifying the Paris suburban 
lines of the Western (State) Railway comprises four distinet 
double-track lines. to Auteuil, Versailles, Saint-Germain and 
Argenteuil respectively. At present there are eight approach 
roads to St. Lazare. of which oniv two are reserved for fast 
Jone-distance trafic. When the electrification scheme 
finished, the terminus will. possess It approach roads. four 
being reserved for long-distance trains. In spite of the demo- 
lition of three out of the four Datignolles tunnels. it is not con- 
sidered feasible to provide accommodation for more than 10 
surface lines. and the remaining four tracks will be carried 
underground. These four tracks will be utilised exclusively 
for the Auteml and Versailles trafic. The Saint-Germain 
and Argenteuil trathe will be handled above ground. and the 
existing terminus is to be remodelled. the platforms being 
widened and lengthened. The four underground tracks will 
terminate in a new subterranean station, having eight. plat- 
form roads. The scheme for the underground station has not 
yet been finally settled, but a tentative estimate places the 
cost at £800,000, including the necessary approaches. The 
electrification project is being drawn up so as to permit of the 
ultimate conversion of the grande bantiewe (outer suburban 
lines) at the minimum extra cost, and 1t is Intended eventually 
to extend electrical working as far as Mantes and Pontoise. 


Standardisation of Electric Vehicle Speeds.—.A\t a recent 
meeting of the Electric Vehicle Association of America. Mr. A. 
Churchward presented part 2 of the report of the committee 
on standardisation of the electric vehicle. This part deals 
with the speed of vehicles. Last vear the committee reported 
on the standardisation of voltages for various types of 
vehicles, and the chairman expressed gratification at the pro- 
gress made, since nearly all vehicles for 1912 and 1913 will be 
equipped with batteries requiring a charging voltage of from 
18 volts on the small pleasure or passenger cars to 110 volts 
on the various sizes of commercial vehicles and larger types of 
pleasure or passenger cars. Mr. Churchward lamented the 
fact that, owing to the desire of salesmen to eect sales, the 
speed of the electric vehicle has been increased from vear to 
year, notwithstanding the claims of simplicity, reliability and 
ease of operation made for this vehicle. He showed by 
numerous slides that the power requirements rise very rapidly 
after the speed of a vehicle has been increased above 17 or IS 
miles an hour, due chiefly to windave. The following speeds 
for electric pleasure ve ‘hicles were suggested. after the author 
had had numerous conferences with different. manufacturers : 
Closed type coupe, 19 miles an hour with pneumatic tyres and 
18 miles an hour with solid cushion tyres: open victoria type. 
20 miles an hour with pneumatic tyres and 19 miles an hour 
with. solid. cushion tyres. The effect of high speed on the 
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efficiency of commercial vehicles was pointed out by charts, 
and Mr. Churchward said that. in order to compete necessfully 
with the horse, it was not necessary that a 3-ton « should 
run at touring-car speeds, A speed of 71 miles an hou a 
truck of this type would enable it to compete very successfu 
with the horse-drawn vehicle and would result in low main- 
The author concluded with a plea to keep the 
maximum speeds of electric vehicles down to such a point that 
these latter will continue to hold the ensiable position thev do 
to-day for cheapness and reliability for city work and short 
runs. 


Large Electrically Driven Rolling Mil.—'" The Time 
Engineering Supplement “states that a large rolling mill plan 
operated electrically has lately been comple ‘ted at the new 
steel works at Rehon, near Longwy, belonging to the Belgian 
firm " La Providence.” of Marchienne au Pont. near Charleroi. 
It consists of a blooming and a section rolling mull. The bloom- 
ing mil! is driven by a continuous-current motor giving 
12.000 H.P.. fitted with an armature weiwhing 80 tons. The 
normal speed of the motor is 40 revs. per nmin.. which can be 
increased to 120 revs. per min. The reversing motor is driven 
by means of a control gear which alters the excitation of the 
generator. and it is possible to obtain 20 reversals per minute. 
The ingots. which are rolled down to the minimum section of 
Tin. by $in.. weigh 4 tons and measure 282 in. in width by 
252 in. in height. witha length of 5 ft. 2n. In normal working 
the output is 50 tons an hour with an elongation varving from 
Yto 24. but the production can be readily increased to 80 tons. 
The section rolling mill has heen destened to deal with the 
manufacture of joists of laree sizes of the Grev type and is 
driven by an electric motor developing 15.000 Hop. ; the butler- 
set Includes a flv-wheel weighing 65 tons, 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 

Mr. T. P. Wall contributes an article on * The Vector Diagram of 
the Single-phase Repulsion Motor." 

Particulars are given of some interesting are lighting at New 
Haven. U.S.A. 

We describe a petrol-elvetric coach which is shortly to be used by 
the Great Central Railway Co. for suburban traflic. 

We conclude our abstract of the Paper on '* The Power Factor 
and Conductivity of Dieleetries;" read recently by Prof. J. A. 
Fleming and Mr. G. B. Dyke before the Institution of Electrical 
Engineers, An account of the discussion on this Paper also appears 
in this issue. 

At a recent meeting of the Seottish Loeal Section 
Mackenzie read a Paper on © Illumination." 


Mr. J. D. 


Two interesting types of tramears have recently been designed by 
Mr. C, W. Mallins for the Liverpool Corporation Tramways. 

The Swedish Government have made provision in their Budget 
for 1913 for an expenditure of £1.604.000 on the development of 
hydro-electric works. 

Parliamentury.- The Commissioners under the Private Legislation 
(Scotland) Act last week pissed the order of the Clyde Volley Elec- 
trieal Power Co, 

The House of Commons on Tuesday discussed the motion for the 
second reading of the Light. R silways Bill. 

Legal.— Toe Court of Appes! has reesntly given «a interesting 
decision in reg vd to tho arbitration cleuse in publie contracts, 

The decision of Mr. Justice Higgins in the Australien. Industrial 
Arbitration Court as to the right of tremwevmen to wear trade 
union badges also isppears elsewhere, 

Companies Mectings and Re ports.--The mestings of the following 
companies are reported :--Me melius Eleetrie Tramways, North 
Metropolitan. E eee Power Supply Co.. South Wales. Electrical 
Power Distribution Co., Bromley (Kent) Electrie Light & Power Co., 
Wm. Griffiths & Co., and Rio de Janeiro City Improvements Co. 

The directors reports abstracted include those of the Anglo- 
Argentine T Fm wi ys Co., the Indian Eleetrie Supply & Traction 
Co., Sir W. . Armstrong, Whitworth & Co, and the New York 
Telep hone Co. 
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the second by Dr. Philip Schidrowitz, and the lectures will be con- 
tinued alternately throughout. 
deal with * The History of Rubber and Evolution of Supplies,” 
" The Botanical Sources of Rubber and Methods of Cultivation.’ 
“ The Evolution of Plantations and 

of Trees and. Yields of Rubber.” 
This course will be given by Mr. Wright. 
will deal with the scientific and commercial 
“ The Chemistry of Crude Rubber,’ 


OBITUARY. 


RoRiNSON NovTTAR.— We regret to record the death of M 
Robinson Souttar, which took place at Letehworth on Thursday, 
April 4th. Mr. Nouttar served his apprenticeship with Mr. Easton 
Gibb and was afterwards employed in superintending the building 
of the North Metropolitar, Dublin. Liverpool and Calcutta tramways. 
He sat in Parliunent from 1895 to 1900. ati 

Dr. Epwarp Divers.—We also regret to record the death of 
Dr. Edward Divers, F.R.S.. which occurred on Monday last. the 
deceased being in his 75th vear. In 1873 Dr. Divers went out to 
Japan as professor of chemistry at the Imperial College of Engi- 
neering at Tokio. and nine years later he was appointed principal. 
He was president of the Chemical Section of the British Association 
in 1902 and vice-president of the Institute of Chemistry and pre- 
sident of the Society of Chemical Industry in 1905, 
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APPOINTMENTS VACANT AND FILLED. 


" The Chair of Mathematics at University College, Galway, is vacant. 


Applications by 23rd inst. to the Secretary. 
Messrs. Siemens Brothers Dynamo Works (Ltd.), € 

Westminster. S.W., advertise for an accountant (under 35) for a 

provincial branch office ; experience in electrical trade desirable but. 


‘axton House. 


not essential. 


Mr. A. N. Moore, of Belfast. has been appointed to the position of 


borough electrical engineer at Newport, Mon. 


INSTITUTIONS AND SOCIETIES. 


t P 

Societe Francaise de Physique.— Prof, C. V. Boys. F. R. S.. will lecture 
before this society to-day on ` Les Bulles de Savon ( Expériences). " 

Glasgow Section of the Institution of Electrical Engineers.— At the 
meeting of this section yesterday the following members were 
nominated as oftice bearers during the session 1912-13 : Chairman. 
Mr. W. M'Whirter ; vice-chairmen, Messrs. J. Lowson and T. B. 
Murray; Aon. secretary and treasurer. Mr. J. F. Navers ; ordinary 
members of committee, Messrs. J. A. Robertson. T. €. Parsons, 
J. Ferguson, D. A. Starr. M. B. Field. J. K. Stothert. W. Spence, 
J. F. Neilson, and J. H. Bunting. 

Royal Society of Arts.—On Mondays, April 2$ 
Capt. H. Riall Sankey, R.E.. will deliver the He 
this Society, his subject being “ Heavy Oil Engines." 

Birmingham Section of the Institution of Electrical Engineers. — 
The meeting of tbis section announced for Wednesday next, April 17, 


has been postponed. 

Students’ Section of the Institution of Electrical Engineers.— The 
honorary secretary of this Section (Mr. J. B. Sparks, 27. Mowbray- 
road, Brondesbury, N.W.) will be pleased to receive nominations for 
extra collegiate members of the committee for the Session 1912-13. 
Nominations should be sent in before Tuesday next, April 16. 


May 6. 13 and 20, 
"ward lectures before 


EDUCATIONAL NOTICES. 


University of London, University College.— The report of the Uni- 
versity College Committee for the year ended February, 1912, has 
recently been issued. 

In the Faculty of Engineering. the temporary arrangements for the 
work of the Chair of Civil Engineering were continued and special lectures 
were delivered by Mr. H. Deans on " Railway Engineering,” by Mr. 
A. T. Walmsley on “ Waterways, Harbours and Docks," and by Mr. 
W. M. Blair on “ Roads, Street Paving and Tramways.” Mr. E. Kilburn 
Scott, who was appointed Lecturer in Electrical Design in succession to 
Mr. H. M. Hobart resigned, has been appointed Member of the College 
Faculty in Engineering. Several new departures of importance have to 
be recorded. A lectureship in heating and ventilating engineering has 
been established through the help of the London County Council. In 
addition to the post-graduate courses delivered by Prof. Fleming and 
other members of the staff, Mr. A. R. Low delivered a course of lectures 
on * The Design and Calculation of Aeroplanes," and during the present 
term Asst.-Prof. Clinton is delivering a course on “ Hlumination and 
Photometry.” Important additions have been made to the plant during 
the year; the storage battery in the electrical department has been 
renewed and some valuable new apparatus added to thc electrical research 
laboratory. 

Lectures on Rubber.—An important short course of lectures will 
be delivered on the sub ject of ** Rubber from the Chemical, Botanical 
and Commercial Standpoints " at the Imperial College of Science and 
Technology, South Kensington, London, commencing on Wednesday, 
April 24th, and continuing on Mondays, Wednesdays and Fridays, 
from 5to6 p.m. The first lecture will be by Mr. Herbert Wright, and 


of Rubber Goods.” and * 


commercial and scientitie value, the lecturers cover 
range,as the synopsis (which can be obtain 
the College) will show. 


THURSDAY, April 18th. 


2) 


The jfirst group of lectures will 


Capitel Emissions," ** Tapping 
and “ Diseases of Rubber Plants.” 
Dr. Schidrowitz's series 
aspects of the question, 
"OU The Chemical and Physical 
Properties of Crude Rubber," ** Vulcanisation." “The Manufacture 
` The Chemical and Physical Properties of 
The course promises to be of considerable 
ing à very wide 
ed from the Secretary at 
The fee for the entire course is £2. 


Vuleanised Rubber.” 


Crystal Palace Engineering School. At the School of Practical 
Engineering. which is situated at the base of the South Tower at the 


Crystal Palace. will take place on Wednesday next, the 17th inst., 
the TISth award of certitientex, 
(Director of Naval Ordnance), will take the chair in the lecture 
theatre of the school at 12 noon precisely, Visitors will be admitted 


Rear- Admiral G. W. Moore. C, V.O. 


to the school at 11 i.m. 


—M——— MÀ 
ARRANGEMENTS FOR THE WEEK. 


MONDAT, April 15th. 
NEWCASTLE SECTION OF THE INsTITUTION OF ELECTRICAL ENGINEERS, 


£230 pom. Meeting at the Armstrong College, Newcastle-on-'Tyne. 
Paper on “The Life and. Efficiency of the Leclanche Cell," by 


Mr. T. E. Bridge. 


GRADUATES’ SECTION OF THE INSTITUTION OF MECHANICAL ENGINEERS. 
bi 


S08 pum. Meeting at Storey's Gate. Paper on “Steam Tractors, 


by Mr. F. Burge. 


TUESDAY, April 16th. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 


(020 pam. Meeting at the Physical Laboratory, University, Man- 
chester. Paper on." The Mechanies of Electrie Train Move- 
ment," by Mr. F. W. Carter. 

ILLUMINATING ENGINEERING SOCIETY. 

$ pam. Meeting at the Royal Society of Arts, John-strect, Adelphi. 
Papers on"! Lighting of Private Houses.” by Mr. W. H. Y. 
Webber and Mr. W. R. Rawlings. 


WEDNESDAY, April 17th. 


JUNIOR INSTITUTION OF ENGINEERS. 
$ p.m. Meeting at the Institution of Electrical Engineers, Vic- 
toria Embankment. Paper on “The Lay-out and Erection of 
Electric Power Plant," bv Mr. E. K. Scott. 
ROYAL AUTOMOBILE CLUB. 
9 p.m. Meeting at Pall Mall. Paper on “The Great Transport 
Problem in its Relation to Labour Unrest,” by Mr. A. W. Gattie. 


ROYAL INSTITUTION, 
3 p.m. Mecting at Albemarle-street. Lecture. on 
Ammonia and Nitric Acid from the Atmosphere," by Prof, A. W. 
Crossley, F.R.S. Lecture I. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
$ p.m. Mecting at Victoria Embankment. Adjourned discussion 
on “ The Causes Preventing the More General Use of Electricity 


for Domestic Purposes.” 


" Svnthetic 


* 


PRIDAY, April 19th. 


INSTITUTION OF MECHANICAL ENGINEERS. 
$ p.m. Meeting at Storey’s-vate. Paper on “ Tenth Report to the 
Alloys Research Committee: On the Alloys of Aluminium and 
Zinc,” by Dr. W. Rosenhain and Mr. S. L. Archbutt. 


ROYAL INSTITUTION. 
Mecting at Albemarle-street. Discourse on “ Electricity 


n 
Past, Present, Future," by Mr. A. A. Campbell. 


9 p.m. 
Supply : 
Swinton. 


THE LONDON ELECTRICAL ENGINEERS. : 
Officer Commanding, Lieut.-Col. H. M. Leaf. 1 


The following orders have been issued for the current week :— 
Monday, April 15th, ‘ A" Company.—Infantry drill, 7:30 to 8:30 p.nt 
Technical work, 8:45 to 10 p.m. 
Tuesday, April 16th, “ B" Company.—Infantry drill, 7:30 to 8:30 p.m. 
Technical work, 8:45 to 10 p.m. Recruit instruction, 7 to 10 p.m. 
Thursday, April 18th, “ C " Company.—Infantry drill, 7:30 to 8:30 p.m. 
Technical work, 8:45 to 10 p.m. 

Friday, April 19th, “ D" Company.—Infantry drill, 7:30 to 8:30 p.m. 
Technical work, 8:45 to 10 p.m. Recruit instruction, 7 to 10 p.m. 
Saturday, April 20th, Annual Course of Musketry.—At Purfleet, members 
are requested to kcep this date open. Railway tickets and informa- 
tion regarding train service will be sent to those notifying their 
willingness to attend. Head Quarters will be open for regimental 


business from 10 a.m. till 12 noon. 


-DRY BATTERIES: THE RELATION BETWEEN THE 


INCIDENCE OF THE DISCHARGE AND THE. 
RELATIVE CAPACITY OF CELLS.OF DIFFERENT. 
| | Am + test is based was kindly supplied by the National Telephone Co.. i.e., 


MANUFACTURE." 
' ° | BY &' W. MELSOM. 


(Froin the National Pnysical Laboratory.) . 


. Summary.— This Paper gives the results of an investigation which was 

. made in order to ascertain to what extent the tests in general use afford an 
indication of the relative merits of dry colls.of different manufacture. 
Four different makes of cell were used and the results of seven different 
tests are shown. Of the tests tried, the working conditions of a telephone 
circuit give the only approximation to the relative capacities of dry cells. 
Owing to the absence of agreement as to the method of testing 
ikelv to give the best comp srativo results, it was felt desire ble, before 
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. Fic. 1. —DiscuaRGE For 5 MINUTES PRR HOUR THROUGH A RESISTANCE 
OF 5) OHMS PER CELL. ' 
CURVES OF VOLTAGE ON CLOSED CIRCUIT. 


settling on a definite test for use in the Laboratory. to make a com- 
parison between results obtained with a number of the tests in gene- 
ral use 2nd those obtained by a test the conditions of which approxi- 
mated gs nearly as possible to'actus! working conditions. The cells 
subjected to the various tests were selected not in order to ascertain 
which type of cell is the best when taken into practical use, but with 
. 4 view to determining the most suitable method of testing dry cells, 
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` Fia. 2.—Trsr3. DiscHARGE 6 Horks per Day THROUGH A RESISTANCE 
oF 9 Onus. CELL B 


` The four types chosen for the purpose of the investigation were there- 
fore those which previous tests had indiested as possessing widely 
. different cherecteristics, ^^" ^ -> ei oi 
The size of cell employed was that most generally used for telephone 
work in this country, the dimensions over all being 7 in. by 24 in. by 
2} in. . Sixty cells of the requisite size of exch of the four types were 
kindly made end supplied by the menufzcturers, and four calls of each 
make were selected gt rendom for ezch of the discharges mentioned. 
It was evident from the close agreement between the individual cells 
in each group that this number.could be taken 23 fairly represent2.tive 
of. the type: -~ The four makes of cells ere designeted on the curves end 
in the t»^!es ASB, Cand D. respectively. : . 


——- = 


/* Abstract of a Paper read before the Faraday Society. | 
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s k^ Er ! 
The following series of tests were taken as being representative of 
those in general use.:— | 
Test 1, Fig. 1, represents as nearly as possible the working condi- 
tions of 2 cell on a telephone circuit. The information on which this 


two cells working on a circuit the resistance of which is about 100 ohms. 
and the avervge discharge five minutes per hour. Measurements 
were made by the National Telephone Co., and it was found that the 
minimum current with which a telephone microphone would work 
wes 0-018 ampere, and the discharge of the cells was. therefore, con- 
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After 6 months’ storage :— 


To 0*7 volt, Relative capacity. 
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To 0'7 volt. Relative capacity. . 
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Fic. 3.—Continoovs DiscHARGE THROUGH A Resistaxce oF 10 OgMs 
CURVES OF VOLTAGE ON CLOSED CIRCUIT. 


sidered to be completed when the voltage had fallen to 0-9 volt at the 
end of env period of discharge. 

Test 2 was a discharge for five minutes per hour through a resist- 
ance of 1 ohm. 

Test 3 was specified by the National Telephone Co.. the cells in this 
case being discharged continuously for six hours per day through a 
resistence of 5 ohms, resting the other 18 hours. The discharge in 

! this case was considered to be complete when the voltage of each cel! 

; taken after the period of rest had fallen to 0-9 volt, when discharged 
for two minutes through a resistence of 50 ohms. Fig. 2 shows the 
results for one cell (B). 


Test 4 wos the test formerly specifi»d by the British Post Office. ` 


Esch coll was dischorged continuoisly at a constant current 
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slightly higher;ọr lower-poimt on tho curve would not seriously affect, - 
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"Table I. —Relntiw Capacity of the Cels at Various Rates of Discharge. 
(The values are in watt-hours. except where otherwise stated.) 
| is Re de. Kp. Rus e od rue * wo 
l on oor" Cells. 


m eo Á = a 


— —À 


No. . EET 
| E a RII Ww TD 
n c ES E E C —————Á——————— Á— Án BÓ PPP 


1: 5 mins. an hour on 50 ohms ...,,........:......: 4100. 93 | 83 | 28 
| (5 mins. an hour on L ohm. Initial 4,.........,. 100. 58 , 43:5 7 
2 After 6 months' storage ..... E UN éiaxsx eque. QUU. JN | 90 | — 
After 12 months’ storage | .............. made: Joo 53 342, — 
6 hours per day on 5 ohms— 102 | | | 
3 Mean of V.B. and V.E. curves. ............ | 100 | 50 ' 56 ' 35 
| (Continuous at 20 milliamperes— E | 
Initial ampere-hours ........................... 100 . 43 , 36. 30 
4 Initial watt-hours ................ eese diss 1 45: 40 29 
L After 8 months’ storage, watt-hours ..... e. 100 30 45. 5 
| Continuous on 10 ohms— 
| Initial to 0-7 volt ..........eeseseseeeeees 100 75 53. 60 
PN Initial to 0:5 volt .............................. 100 |. 76 , 55 : 60 
‘| After 6 months’ storage. to (^7 volt ......... 100 59 : 44 ' 28 
After 12 months’ storage ..................sesse. 100 | 607.250 | 2 
6 | Continuous on 100 ohms  ..... PUERO . 100 | 68. 51 | 35 
Continuous on 500 ohms— ' 
7 To I3 volt Sores cence i pose io es die en 100 102 87, 10 
To end, t.e., 118 weeks........................ 100 | 94 | — | — 


Table II.— Relation between Incidence of Discharge ard Capacity. 
(The capacity in each case i5 given in watt-hours. ) 


| Cells. 
Test No. '— - : CE eee: "s ol 

A. B. | C | D. 

l | 3 > W | 38  : 2 

2 es 44 26 | 19 ! 3 

3 126 63 63 | t 

4 105 47 | 42 | 31 

5 64 49 | 35 | 3A 

6 , 107 | 73 as 35 

7 | 70 66 | — | 


(in this case 20 milliamperes) until the E.M.F.. observed imme- 

diately after the current was switched off, had fallen to one volt. 
Test 5 (Fig. 3) is the test most favoured by manufacturers, each 

cell being discharged continuously through a resistance of 10 ohms. 


Volts per Cell. 


19 16 90 24 
Months. 


Fia. 4.—VorLTAGE oN Open Cincurr. 


"This test is largely used, but the various users are seldom agreed as to 
the point at which the discharge should be considered complete. Three 
complete discharges were made under these conditions ; one imme- 
diately after the cells were received. one after six months storage, and 
another after the cells had been stored for 12 months. 

Test 6. In this case each cell was discharged through a resistance 
of 100 ohms, the discharge being considered to be complete when the 
voltage had fallen to 0-9 volt. per cell. 

Test 7 is one of the tests used by the War Office. and consists in 
observing the voltage of the cell when it is discharged continuously 
through a resistance of 500 ohms. 

Fig. 4 shows the case of 10 cells of each make stored in a cupboard, 
-observations being taken from time to time of the open-circuit 
‘voltage. 

Results of the Tests.—The volt-hours, ampere-hours and watt-hours 
given by each cell (the result in each case being the mean of four cells) 
and, in addition, the relative value of each set of cells, taking for this 

purpose the output of cells A as 100, are given on the curves. <A 
summary of the relative velues is given in Table I. It will be seen 
that the order of merit was the same throughout, but the relative 
capacity varied considerably. The reason for this is apparently due 
to different methods of manufacture. 

Capacity at various Rates of Discharge.—In order to determine accu- 
rately the capacity of dry cells at various rates of discharge. it would 


sidered to be complete, at each of the various rates. This point 
should, of course, be besed upon the relation of the fall in voltage to 
the current which is drawn from the cells. In the present work the 
limit was, in most cases, that specified by the various users of cells. 
Therefore, the summary of the results, given in Table IL, must be 
taken only as an approximation. The differences are, however, in 
«some cases so large that the effect of stopping the discharge at a 


them, . For the purpose of this comparison, we might dismiss, cells D, 
that type being 5o different fromm the others, especially in its Keeping 
properties:- On the internfittent discharge (No. I) afl'the cells gave a 
fower capacity than when discharged continuously at abont the same 
current ; this result is remarkable, inasmuch as the cells A, B and C, 


] tested by the continuous discharges, showed little or no deterioration 


after 12 months’ storage. 
Conclusions.—In view of the great difference between the relative 


results of different makes of cells under the various conditions of dis- 
charge, and also as to the relation between the incidence of the dis- 
charge and the capacity, it scems obvious that, with the exception of 
No. 1, none of the methods of test investigated can be relied on to 
give even an approximation of the relative espacity of dry cells or of 
the output which may be obtained under working conditions. What 
may be called a * rough idea ” of the relative value might, perhaps, be 
obtained for telephonic purposes from the results of a continuous dis- 
charge through a resistance of 100 ohms, but for a res! y correct com- | 
perison the test should approximate as nearly as possible ta working 
conditions. The author has not mede a large number of tests on the | 
larger types of dry cell, such 25 ere used for ignition purposes, but 
from the results obtained with those that have been tested there 
seems every reason to believe that the conclusions arrived at as a 
result of this investigation wou!d apply also to them; the rate of 
discharge being. of course. in proportion to the size of the cell. 

A standard test of this sort, although it would of necessity take a 
considerable time and might at first sight be considered laborious, 
would eventually show distinctly which brand of cell is the best suited 
to the requirements and would give a very fair «pproximation of the 
cost of the energy used. Moreover, satisfactory mechanical arrange- 
ments can readily be made for switching the cells off and on, and it is 
only necessary then to take readings of the voltage about once a week, 
at, or near, the end of a discharge period. The observations of 
voltage on open circuit and of internal resistance—at best somewhat 
indefinite, and alwavs difficult to interpret-—would not be required ; 
the process of recording observations wou!d therefore be much 


simplified. 


DISCUSSION. 

Mr. W. R. Cooper said the difficulty he had experienced was to know 
exactly when to cut off the current. He had generally used a 10-ampere 
test and cut off when the voltage had fallen to one-half. A so-called 
short-circuit test, measuring the current, seemed to be popular in America, 
but what the short-circuit exactly meant was not specified. 

Mr. J. PooLE thought the author's results would prove very useful to 
users of dry cells, and he remarked on the importance of having a standard 
test that would enable a new cell to be put into use after a short time. It 
was unfortunate that in this respect no satisfactory result was arrived at. 
He pointed out that the cells included under the author's type D were 
makes in use some six years ago; types A and B represented the best of 
the most recent types of cells. Although so very large a number of dry 
cells, estimated at some 40,000,000, were in use in America, it was note- 
worthy that the best of them were inferior to the best British types. 

Mr. RaAwLiNGS said there were many uses for cry cells which were not 
generally appreciated. For example, he had used them for lighting 15 
10 c.p. lamps in a yacht making a tour in the Far North, and after 10 | 
months they came back in good condition, having performed their work 
quite efficiently. It would be interesting to know exactly how long dry 
cells could be kept in storage ; for 12 months they certainly could, and 
this suggested uses at present overlooked. 

Mr. J. D. MaACKENZIE said that suitable tests were required for cells 
used for bells or lighting as well as for telephone use, and he hoped the 
author would devise some such test. He described an intermittent test 
that he had devised for comparing two types of cell, which gave an indi- 
cation that had been confirmed by years of practical use. 

Mr. E. P. HoLLIs remarked that some years ago the American Electro- 
chemical Society appointed a committee to inquire into and report upon 
tests for dry cells, but up to the present onlv an interim report had been 
issued, and this was more or less a confession of failure. "The author's 
tests, anyhow, showed the superiority of some cells over others in the case | 
of all the methods of testing employed. — It would be desirable, if possible, 
to test every cell for the particular work for which it would be used. 

Mr. M. SoLo«oN, in a communication read by the secretary, dwelt on 
the chaos at present existing in this field. Every buyer seemed to have 
his own specification, and frequently not only results but even methods’ 
of manufacture were specified, an obviously absurd state of affairs. The 
only merit of many of these specifications wax their originality, and it was 
high time to do away with them all and adopt one standard method of 


‘testing. This, however, should be of reasonable duration, and tbe , 


author's method No. 1, for example, which he considered the most satis- - 


be necessary to fix upon a point at which the discharge should be con- f factory, was therefore ruled out, as in the case of the A cells it took nearly 


two years to carry out. He suggested that a modification of method 
No. 5, where results were obtained in about 20 or 30 days, might be 
adopted as a standard test, although it would have to be supplemented : 
by another test showing the keeping powers of the various cells. 

The CHAIRMAN considered a test under actual conditions of workin 
the only real test of the worth of a cell. This could always be applied , 


‘| provided the manufacturer could be relied upon to construct ell his.cells ' 


strictly in conformity with the samples that had been tested. 
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WILL THE SIGNAL BE LENGTHENED IN ALTER- 
NATING-CURRENT TELEGRAPHY ?* 


BY BELA GÁTI. 


The idea of connecting America with Europe by a trans-Atlantic 
cable was first mooted in the vear 1853. Babinet, one of the most 
prominent professors of the polytechnic at Paris, however, expressed 
himself unfavourably to the scheme in an article which he wrote in 
the * Revue des Deux Mondes." 

" The present author has, however, shown the possibility of rapid 
telegraphy by means of numerical examples. 


The results obtained 


Fic. 1. 


were not, however, considered. and the cables laid since then (froin 
Germany to South America and from England to the United States) 
were constructed on the gocd old models. The main argument 
against my arithmetical computations was the assertion that the 
signals at certain speeds would run together. The hyperbolic 
functions which I used in my computations do not by any means 
show this to be the case. 

In my experiments with alternating currents, I have never noticed 
any lengthening of the signals, and, consequently, there has been 
no flowing together. The reasons for the signals flowing together 
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must, indeed, be looked for in the nature of the direct current : 
the more so as cable experts consider that this flowing together is an 
ordinary phenomenon. The hvberbolic functions only show that 
where the conditions are very bad: for instance, if ('== 23 x 10-* farad, 
L=10-* henry, g—10- 5 mhos, r=0-9 ohm per kilometre with a 
4,000 km. cable, and w= 27n:=120. where n is the frequency, the 
total resistance of the cable is 170,000,000 ohms; therefore this cable 
will not satisfy the conditions when «--120, the current received 
being then so small as not to be perceptible. "l'elegraphy is therefore 


Fic. 3. 


impossible, because no perceptible current arrives in the receiving 
apparatus. This calculation shows, however, no lengthening of the 
signals. 

Quite accidentally I obtained some oscillograms which show the 
lengthening of the direct-current signals quite clearly. I studied 


— 


— — — —— — 


* Translation of an article in '* Elektrotechnik und Maschinenbau." 
Slightly abbreviated. 


the possibility of the strong current microphone affecting the 
telegraph conductors, and examined the noise thet exists in telegraph 
wires. First of all it must be remarked that the present-day asser- 
tions that telegraph noises are due to slowly varying currents 
of low frequencies are wrong; hence the possibility of the simul- 
taneous telephony and telegraphy on the same conductors is to be 
looked for in quite a different manner than hitherto. In a European 
country where the telegraph conductors form a pretty close network, 
the frequency of the telegraph disturbances and the frequencies of the 
telephone correspond fairly satisfactorily. 

In Fig. 1 the telegraphic disturbances are shown in a part (ah, ed) 
of the upper curve. The combination of the ordinary alternating 
current with the verving inductive currents (»—42) is quite per- 
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ceptible, for in Hungary the large amount of alternating current 
used for power purposes works inductively on the telegraph con- 
ductors. The lower curve (Fig. 1) shows the shape of an outgoing 
direct-current signal ; in the upper curve the part lc shows the curve 
of the received signal. This is about 160 per cent. longer, so that the 
signal was very much lengthened. The line consisted of iron wire 
5 mm. diameter, with no intermediate stations, an earth return being 
used. The line formed a complete circuit. so that the outgoing and 
the incoming currents could be photographed on the oscillograph. 
The earth conneetions were, however, about 10 km. apart. 

Fig. 2 shows the diagram of connections used. 1 being the oscillo- 
graph mirror for the outgoing current, 2 that for the arriving cur- 
rent. The signal was given by a commutator, so that one revolution 
of the oseillograph motor transmitted one signal along the line. 
As the oscillogram of the outgoing current. shows, the charging 
current—that is. the first. maximum on the curve—is very strong, 


iig gy 
il "Alguna 
VAN 


| 
tp hh | 


Fic. 5. 


t» /500 ^- 


in fact, twice as strong as the steady current which afterwards flows 
into the conductor. The question then is, What happens if a con- 
ductor is charged and the charging pressure is then removed from 
the conductor ? The conductor is discharged at its fundamental 
frequency. This fundamental frequency is easily computed for 
simple conductors where r and g are both zero. The magnetic and 
clectrical energy contained in the conductors then endeavour to 
find the path of the least resistance. The fundamental frequency 
of the conductors will be o —2z», whence the total reactance is 


1 
a ra that is, w= JEC With C large and L very small. for 
instance, with C= 1,000 and L=0-4 henry (4,000 km. ocean cable), 
w will be 50. The fundamental frequency of the conductor is pretty 
much the same as the speed of present-day cable telegraphy. Of 


course, the resistance and the leakage also play a rôle which will 


7,2500 ~ 
Fic. 6. 


modify this result. With direct current, one works, so to speak, 
at the fundamental frequency of the conductor, and the point is to 
discover what the conditions are if an alternating current is forced 
through the conductor. , 
The oscillograms in Fig. 3 show an alternating current, the line 
being the same as that shown in Fig. 2, and it is evident ‘thst 
at a frequency of n=42 periods no lengthening of the signal exists. 
The oscillograph suspensions were in this case replaced by a Hausrath 
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| maximum values of the voltage the changes will be slower (Fig. 10), 
amperes, but its fundamental frequency is low which is the reason If, : . ; 


which charging can take place will be infinitely small. The alter- 

In Fig. 4 are shown the oscillogram of the outgoing and the nating-current signals are indicated by entirely different formule 
arriving signals when the frequency is 500. The diagram of connec- i i 

tions is the same as in Fig. 2. In Fig. 5 the connections are also the 


mav easily be im. 
proved. Herr Wagner's most ingenious explanations may, however, 
render direct-current telegraphy good service ; as regards elternating- 
Current signals, however, his theory is Wrong, as the oscillograms show. 


Fig. 11 is the oscillogram of an elternating-current signal received 
over 4,240 km. of line. 


Fig. 12 shows the diagram of connections. At first glance it really 
seems as if the alternating-current signal is lengthened. This, 
however, is an optical illusion. Ag Fig. 12 shows, the current circuit 
is only single wired and has no loops. The outgoing current with 
single conductors Operates very inductively on the Wire through 
which the incoming current passes. We have, then, on the oscillo- 
gram, an induced current between points ] and 2. That this current 


lengthened. The length of line was 2.120 km., consisting of a 4 mm. 

ronze wire loop ; the constants of these circuits were* at w= 10,000, 
r=2-08 ohm, 1— 1-43 x 10-3 henry, c—12x 10-9 farad, g— 10-5 
l/ohm, Z.— 348-46 (5° 17-85); the damping was = 41-82 x 1073 
(84° 13-09") — 42.13 4 7416-07) 10-*; the BL constant customary in 


German literature was about 8-8. Although these damping and line co- 12 + 
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rent, however, also Appears after a certain time at point 2. This 
arriving current flows the same or the Opposite way as tho induced 
current, according to the phase; just at the Position shown on the 
oscillogram a sudden increase in the amplitude of the current is. 


= 8-57 any too great. Nevertheless, I have picked up direct-current 
signals on this conductor, Fig. 8 shows the result. The difference 
between theory t and practice proves that, although the works of 
Herr K. W. Wagner is certainly right for direct current, the applica- 
tion of his theory to alternating-current work is not permissible. In 

is argument, Herr Wagner takes the voltage curve at the beginning 
of the cable as being of the shape shown in Fig. 9, the assumption 
of this square curve, instead of one of sine form, being relatively 


& 
YS 
us > X Ay 
Y A Ww 
t- 
1 
] C m- 
— eie "| f2 
Fig. 9. f 
As I have shown above, the charged conductor discharges itself > 
at its own frequency According to Fig. 9, the conductor, when 
charged momentarily, remaing charged till time e and then dis- 
charges itself. With alternating current no constant cha Fro. 12, 


* " Condition d'adaption des Appareils telephoniques aux Lignes,” 
Béla Gáti, .P. 4. “lI. Confé j j 


ie Aussichten der Telephonie u. Schnelltelegraphie durch Oceankabel,” | any lengthening. The real received signal lies between point 2 and 
K. w | 


- Wagner, Teite 105, bis 115. 
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nothing else was to be expected. According to Wagner's theory. as 


longasz=" , / 

Boe 5 ] 
the arrival of the first current signals, and have an amplitude of 
e7*, the current only serving as a carrier of the signals. 


In another article I have shown that when c—23 x 10-*farad, 
1=10-? henry, g=10-6 ^, r—0-9 ohm, 1—4,000 km., the total 


resistance of a submarine cable with «—3,000— 595,602, is 600,000 
ohms in round numbers. With this value for w, if E= 120 volts, the 


is small, the pulsations shown in Fig. 9 begin after 


current is PM Uc 0-2 RUE Ja in this case equal to 
21-620 x 1071 +j x 1,438-5 x 10-4 ; LANI x 4,000=8-63. L8—8-65, 


which is smaller in this cable than in the case of the telephone loop 
in Fig. 7 (8-8). This is at first sight surprising. The submarine 
cables have a large copper section and only one conductor, so the 
copper resistance is only computed once, while it has twice to be 
considered in calculating loop conductors. It is therefore evident 
that, with the accepted constant, the present cables are quite 
suitable for rapid telegraphy, and it is hoped that the New England- 
Ireland-New Englend-Canada and Australia-New Zealand cables 
will be laid according to these principles. 

In conclusion, then, no lengthening of the signal results with 
alternating-current signals, lengthening being only a peculiarity 
of direct current. With submarine cables having a self-induction 
of 10-? henry, rapid cable telegraphy is easily possible. 


ON THE POWER FACTOR AND CONDUCTIVITY OF 
DIELECTRICS WHEN TESTED, WITH ALTER- 
NATING ELECTRIC CURRENTS OF TELEPHONIC 
FREQUENCY AT VARIOUS TEMPERATORES.* 


BY J. A. FLEMING, M.A., D.Sc., F.R.S., AND G. B. DYKE, B.S". 
(Concluded from page 1063, Vol. LXV111.) 


Summary.—In the first part of this Paper one of the authors discusses 
the conductance of dielectrics to alternating currents, and suggests an 
. arrangement of non-absorptive condensers and resistances which imitates 
the phenomena exhibited by condensers whose dielectrics possesses 
absorption and residual charge characteristics. He also discusses the 
application of the electron theory to dielectric conduction. In the 
second part of the Paper a series of experimenta are described for deter- 
mining the conductivity of various dielectrics, and the results are sum- 
marised in tables. 


Gutta-Percha.—It has long been known to telephonic engineers 
that a gutta-percha insulated cable possesses an effective dielectric 
conductance for alternating currents far greater than its direct- 
current conductance. It was the desire to explore this matter more 
completely that instigated the present research. 

Our first experiments on gutta-percha were made with some thin 
sheet gutta-percha supplied to us by the India Rubber, Gutta Percha 
&'l'elegraph Co. This was made up with tinfoil into a plate condenser 

.of our standard size. The epitomised results are recorded graphi- 
-cally in Figs. 15 and 16. 

The power factor varies with the temperature, but has a maximum 
value near 15°C. (see Fig. 16), at or about which temperature it is 
nearly the same for each value of the frequency we have used. These 
power-factor curves for gutta-percha exhibit a quality the reverse of 
the similar curves for vulcanised indiarubber in that they are convex 
upwards instead of downwards. Accordingly rather above 20°C. 
the temperature coefficient of the power factor is negative. but below 
that temperature it is positive. The fact that the temporature co- 

. efficient for the energy loss in a gutta-percha insulated cable at a 
frequency of 50 p.p.s. is negative above 10°C. was mentioned by Mr. 
Reyner in the discussion on Major O'Meara's Paper.[ The same 

. quantity was also found to be negative by Mr. Campbell at a fre- 

- quency of 800 p.p.s. 

It is à very extraordinary thing that the power factor for the whole 
renge of telephonic frequency should have a minimum value in the 
‚case of vulcanised indiarubber and a maximum value in the case of 
‘gutta-percha at or about normal atmospheric temperature. 

[Since this Paper was sent in we have tested vulcanised india- 
rubber, celluloid, and gutta percha at lower temperatures in carbonic 


* Abstract of a Paper read hefore the Institution of Electrieal Engineers. 
t W. A. J. O'Meara, “ Journal of the Institution of Electrical Engi- 
neers," Vol. XLVI., p. 412, 1911. 


acid snow and liquid air, and found thet vuleanised rubber has a 
maximum value for its power factor at — 20°C., celluloid at a still 
lower temperature and gutta percha at --15^C. Figs. 16 and 17 
illustrate these results, but are not given in the original pvper. ] 

We then conducted some tests on ordinary gutta-perchs insulated 
cables. Two samples were prepared for us by the Indis Rubber 
Compsny, one consisting of a single pair of gutta-percha-covered 


cin Bimbos per cc. 


Fia. 15.—GvTTA PERCHA. VARIATION OF CONDUCTIVITY. 


copper wires packed up with impregnated hemp to complete the 
space and then braided over to make a cable. The other sample was 
à twin-wire cable, and consisted of a pair of similar copper wires, but 
both embedded in the same gutta-percha covering, the centres of the 
wires being 0-24 em. apart. The copper wires were in both cases 
No. 18 S.W.G. size and 1-22 mm. or 0-048 in. in diameter. 


Fio. 16.—GoTTa,PERCHA. VARIATION OF POWER FACTOR WITH 
TEMPERATURE. 


The first"result noticed was the degree to which the power factor 
of the single-pair cable exceeds that of the twin-wire cable. being 
nearly four times greater. A little consideration showed, however, 
that this is only what might be expected from the nature of the path 
of the lines of electrie strain between conductor and conductor. In 
the case of the twin-wire cable this path is almost wholly in the gutta- 


Fia. 17.—VvuLCANISED RUBBER. VARIATION OF Power FACTOR WITH 
TEMPERATURE. 


. | percha insulator, and in the other ease partly through gutta-percha 


and partly through impregnated damp hemp with air-spaces be- 
tween. Hence, for telephone cables we see the importance of em- 
bedding both lead and return wires in the same gutta-percha covering, 


and not using ordinary undried impregnated hemp as packing be- 
tween separate gutta-percha insulated wires merely leid together. 

Having regard to the influence of 5/C upon the attenuation con- 
stant it is certainly unfortunate that gutta-percha, which is unique 
in its qualities as a cable insulator, should be unique also in possessing 
a large maximum value for its alternate-current dielectric conduc- 
tivity at or about ordinary temperatures. If vulcanised indiarubber 
could be used instead it would, in this respect, have great advantages. 
If any way could be found of employing dry paper as the effective 
dielectric for submarine cables there is no question that a great im- 
provement in transmission qualities for telegraphy and telephony 
would result. 

Slate, sulphur and mica were also tested. In the case of undried 
slate the power factor is almost always 'greater or much greater 
than for the well-dried slate. 


SUMMARISED RESULTS. 


Some of the results for the various dielectrics tested are collected 
in the accompanying table. Owing to the large number of figures 
of observation we shall only take those values which refer to observa- 
tions made at normal &tmospheric temperature. For the three fre- 
quencies used we have calculated the approximate dielectric constant 
and resistivity in megohms per centimetre cube of the various 
dielectrics, and also the alternating resistivity per centimetre 
cube. 

It will be seen that the elternating-current dielectric constants of 
the crown glass, celluloid, dry Manilla paper, paraffin, ebonite and 
mica are quite of the same order as the values obtained with steady 
electric force. On the other hand, the values for indiarubber, pure 
and vulcanised, and for gutta-percha, are rather lower than the 
values obtained with unidirectional electric force. 

The general agreement of the dielectric constants obtained by our 
method for alternating electric force of telephonic frequency with 
the values obtained by other methods is a fair proof that the measure- 
ments made by us are substantially accurate. It must be remem- 
bered, however, that with soft dielectrics, such as indiarubber, it is 

very difficult to be certain of the precise thickness, and also of the 
real effective cross-section of the dielectric. The figures bring out, 
however, certain interesting results. They show, for instance, that 
gutta-percha has an abnormelly low elterneting-current dielectric 
resistivity, or large conductivity, and thet it has abnormally large 


Approx. ! Approx. | | 
dielec R A.C. re-, Power | 
| l tric sistivity | factor . 
Fre- constant) ‘8° | in me: for on 
Dielectric. | quency | kforalt. YAT. | gohms ; fre- "s, 
. | tion of € 
| ^ electric per em. | quency ; > 
force of d e cube for n. 
| freq. n. | "7 | freq. n | | 
f 920 , 660 | +0-260| 16,900 0-018 | 104 
Glass at 17°C. ... < 2,760 | 6-50 | +0-190 6,400, 0-016 | 277 


+0160 | — 4.000 oos | 433 
40-523 | 28,000| 0-012 | 86 
Celluloid at 15°C. 2,760 | 400 |+0:440 | 16,000 0-012 | 179 
$90 | 400 | +0384) 11500 0012 | 363 
; 1:95 | +0-108 | 140,000 0-007 | 41-6 
Dry Manilla paper ^ 9 760 | 196 |-L0106 | 46,700 0-007 ' 125 
Tere $00 . 1:95 |+0:112 | 26000. 0-008 | 225 

2:36 ) | 2,460,000) 0- 
iin wax at 2,760 | 9.36 | Nearly 403,000 ae E 
*sososcosotos 4,600 9.36 | Zero 296,000 0-0005 | 17 
920 | 400 |+0-060 | 423,500! 0-001 | o1 
Mica at 16°C. ... < 2,760 ; 4-00 (+0-060 | 141,200) 0-001 21 
(4,600 | 400 | +0-060 | 50,000; 0-002 | 58 
. 920 | 3:17 | 40360! 148,00 0005 | 24 
Ebonite at 19°C...4 2,760 | 3:15 |--0.:310 | 38,500 0.005 ; 93 
$60 | 314 ron 23,100| 0-005 | 155 
;ndi | 2-60 |—0-062 | 145,500) 0-005 30 
Pure indiarubber J 2,760 | 2-60 | 0.062 , 54500) 0005 | 80 
m $000 | 260 |—0-062 | 35400 0004 | 123 
Vulsiised nds: | 2:73 ET 343,300, 0-002 | 12 
rubber ot 1548.4 2,60 | 231 |—0-130 | 103,000 0-002 | 40 
n 2-71 (70-105 38,100 0-004 | 108 
Gutta. f 920 | 286 |+0105| 33,700| 0-020 | 117 
eC a 2,760 | 286 +0124) 10,200 0-023 ; 389 
xs 4,600 | 2:86 | +0233 5,600| 0.025 | 708 
920 | 12-70 * 1,760| 0-086 | 500 
Dry slate at 17°C. < 2,760 | 11-90 * ` 6j 0082 1,430 
i (4,600 | 11-90 . 430. 0-074 2,147 
f 920 | 4 Vary (15480000 09003; 2 
Sulphur at 16°C.:< 2,760 | 4-20 e { 370,000 0:0004 8 
4,600 | 4-20 J: 5P*^ 1| 300,000; 0-0003) 10 


* Very small, but not determinate. 
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values for the ratio S/C when compared with vulcanised indiarubber. 

The power factor of vulcanised indiarubber at ordinary temperatures 

is only one-tenth of that of gutta-percha, and its alternating-current 

resistivity is 10 times as greet, and therefore its ratio S/C is 10 times 

smaller at ordinary temperatures, say 16-20°C. "These measure- 

ments show also that the value obtained for the so-called dielectric 

resistance of insulators by measuring the current which flows through 

them after applying for one minute a steady voltage has very little 

relation to the true alternating-current resistivity, with which alone 

we are concerned in telephony. 

W This latter number, as obtained and measured by us, is the real 

index of the energy dissipation in the dielectrie. For the total 

alternating-current resistivity reckoned in megohms is the number 

which must be divided into the squares of the P.D. of the two con- 

ducting surfaces of the cable or condenser to obtain the power 

absorption in microwatts. The so-called dielectric resistance of such 

bodies as glass, ebonite, gutta-percha, as measured after one minute a 
electrification in the usual way with a steady voltage, is à number- 
reckoned in thousands or millions of megohms. 

Thus the handbooks give as the dielectric resistance of gutta- 
percha as used on cables 3-5 x 108 megohms per centimetre cube at . 
75°F., and for pure indiarubber 18 x 10" megohms per centimetre - 
cube at 15?C., both after one minute's electrification. But these- 
numbers are nearly 100,000 times greater than the true alternating- 
current resistivity for the telephonic standard frequency of 800 ~. 

In the same manner the direct-current diclectric constant of india- 
rubber is given in the books as varying between 3-0 and 5-5, and that. 
of gutta-percha from 3-5 to 7-0 when tests are made with indiarubber- 
insulated or gutta-percha-insulated cables. These direct-current 
values are, however, quite inapplicable in telephonic calculations. In 
these latter the true values are those as obtained by us. 

In a further table the authors summarise certain data from the 
previous tables, including for each dielectric the value of the specific 
conductance per centimetre cube (¢) in bi-mhos (— 10-!* mho) for 
normal temperatures. 


CONCLUSIONS. 


The following are the conclusions arrived at as a result of the 
meesurements bove described :— 

1. All the dielectrics so far tested prove to possess a true dielectric 
conductivity for alternating currents considerably greater than for 
steady unidirectional] currents. 

2. This incressed conductivity implies greater power dissipation 
for the same termine] P.D. or voltage. 

3. The elterneting-current conductivity increases with the tem- 
perature, except in the case of vulcanised indiarubber rather below 
20°C., and gutta-percha rather above 15°C., in both of which cases 
it decreases with rise of temperature. In the case of mica and very 
dry paper it is not affected to any sensible extent by rise of tem- 
perature over a range between 0°C. and 60°C. 

4. The alternating-current conductivity is in most cases a linear 
function of the frequency, and may be expressed in the form 
é=—a+bn, where a and b are coefficients, which are functions of 
the temperature, and n is the frequency. 

5. The alternating-current conductivity, especially that part of it 
denoted by a, is greatly increased by the presence of moisture in the 
dielectric. This part is probably identical with the true direct- 
current conductivity. 

6. The part of the conductivity denoted by the coefficient a is 
possibly electrolytic in nature, whilst the part proportional to the 
frequency is a consequence of an energy loss which is possibly 
analogous to the hysteresis loss in iron. 

7. The dielectric constant for alternating electric force is in most 
dielectrics rather smaller than that for steady or unidirectional 
electric force. In no cese is it lerger. 

8. In the case of pure indiarubber and vulcanised indiarubber the 
temperature coefficient of the dielectric constant may perhaps be 
negative within the range of telephonic frequencies, and 0°C. to 
50°C., but this result is not quite certain. 

9. The ratio S/Cp, nearly identical with the power factor, is, for 
some dielectrics, such as mica and dry p2per, a constant independent 
of frequency and temperature. For most dielectrics it increases 
with rise of temperature but decreases with rise of frequency. The 
power-factor variation with temperature of vulcanised indiarubber 
and gutta-percha is quite abnorme!. 

10. Those dielectrics, such as celluloid and gutta-percha, which 
have large alterneting-current conductivity, although free as far as 
possible from moisture, also exhibit in a marked manner the phe- 
nomena of dielectric absorption and residual charge. 

ll. For certain dielectries there is à temperature at which the 
power factor and alternating conductivity-have maximum values 
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DISCUSSION. 


Dr. A. RUSSELL said that if the authors had merely given a conclusive 
proof that Ohm's law was not even approximately true for dielectrics 
their results would have been of importance. But they had done far 
more than this, they had indicated a method by means of which the 
effects produced by current flow in a dielectric could be subjected to 
measurement. As a result it was necessary to return a good deal of the 
ordinary theory of telephony to the melting pot; but, personally, he was 
glad of this, as many of the elaborate formule at present in use had 
serious limitations which it was very important to recognise. For 
instance, the first formula quoted in the Paper was supposed to fix the 
maximum possible value of the attenuation constant. They now saw 
that this so-called constant varied enormously with the frequency, and 
they knew that it varied with the temperature. They could hardly con- 
tinue to call it à '* constant" any longer. They also saw that Heaviside’s 
distortionless circuit could only be roughly realised when dry core tele- 
phone cables formed part of the circuit. Dr. Fleming criticised the 
ordinary * insulation resistance " test for cables. But that test, 
although unscientifically labelled, proved useful in practice for weeding 
out electric lighting cables unsuitable for low-tension circuits. He much 
appreciated Dr. Fleming's two.condenser model of an absorptive con- 
denser, but he thought it would be an improvement to put a non-induc- 
tive resistance in parallel with the two circuits. The method described 
by the authors as " filtering out the harmonics " was very ingenious and 
simple, but he thought the filter analogy was not good. "The devices 
employed were simply resonators, and the method might be called 
“ resonating the harmonics.” The critical assumption made in the Paper 
was that an absorptive condenser might be represented by a perfect 
capacity C shunted by a conductance S, which varied with the frequency. 
This assumption would have to be very carefully considered. He thought 
that it would be better to assume as a model a condenser C, in series with 
a resistance r, both being shunted by a resistance R. It could be readily 
shown that with sine waves this was equivalent to a condenser C,, 
shunted by a resistance R,, where 
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Now, the authors measured C, and 1/R, It would be seen that in 
certain cases C, would diminish slightly as the frequency increased, but 
that 1/R, would increase. The authors’ results seemed to indicate that 
C, diminished slightly with the frequency and that 1/R, increased. But 
the law of increase was not the same unless they assumed that l/r varied 
as the frequency. The suggested new model would have the advantage 
of explaining why the conductance 1/R, of certain dielectrics attained 
maximum value as the temperature increased. In conclusion, the 
Fleming and Dyke variable capacity bridge was highly praised. The use 
of two variable air condensers in the arms of the bridge instead of coils 
was a great improvement, as the losses in them could be neglected. He 
was looking forward to verifying some of the authors! interesting and 
important ex perimental results and applying them theoretically. 

Mr. B. 5. Conex said that in spite of the work that had been done in 
alternating-current measurements it was astonishing that even now the 
importance of the alternating-current constants of telephonic and tele- 
graphic lines and apparatus was not fully realised : and this was the more 
inexcusable as it was possible nowadays to obtain apparatus by which 
these measurements could be made with. if anything, greater ease than 
the corresponding direct-current measurements, Many measurements 
had been made in the last few years with telephone condensers, using a 
bridge method somewhat similar to the Wien tvpe (shown in Fig. 7 of the 
Paper). and some curious results had been obtained: for example, con- 
densers sold as possessing a capacity of 2 mfd. and measuring somewhere 
about that tigre by the direct-current method had been found to possess 
a capacity falling as low as 0:6 mfd. when measured with telephonic 
current. Again, no paraftined paper telephone condenser had been 
found to have an effective insulation higher than about 16.000 ohms, and 
many condensers with direct-current insulation of the order of hundreds 
of megohms possessed effective insulations as low as 1.500 ohms. These 
figures indicated that considerable energy losses occurred when using such 
condensers on telephonic circuits, and transmission tests confirmed. this 
indication. For some vears it had been the practice to specify that tele- 
phone condensers should possess their indicated capacity both for direct 
current and telephone currents. He asked whether Dr. Fleming had con- 
sidered the possibility of using the wave filter due to G. A. Campbell, but 
inverted, so as to wipe out all frequencies below a certain value, in order 
to obtain his higher harmonics. The Campbell filter was an arrange- 
ment of capacities in bridge and inductances in series, and thus arranged 
would wipe out all frequencies above a certain value; and if the capa- 
cities were put in series and the inductances in bridge, it would appear 
that this arrangement would wipe out all frequencies below a certain 
value. The method adopted for testing the purity of the wave form for 
the Crompton alternator by measuring its current through and potential 
across a known condenser was an extremelv good one, and had always 
been used at Telephone House for this purpose. The authors had shown 
that the effective insulation with telephonic currents for dry core paper 
cable was of the order of a megohm per mile loop, and this result had also 
been obtained by measurements carried out at Telephone House by a 
bridge method of the Wien type. The latest measurements using a bridge 
method as carried out by the A. T. & T. Co. also gave values of the same 
order, as did also some comparativelv recent measurements of Dr. 
Ebeling. Other measurements made by Dr. Breisig and by Mr. Bela 
Gati, and some results obtained by Mr. Shepherd and myself, and pub- 
lished in an Institution Paper in 1907, all using vector methods of 
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measurement, gave effective insulations much lower than this (of the 
order of a 1 megohm or less per mile loop). Although the angles to be 
measured were in some cases very small and considerable likelihood. of 
error was thus introduced, the difference between the vector and bridge 
methods of measurement could scarcely be accounted for by this. Per- 
haps the authors could suggest some further explanation. i 

Major W. A. J. O'MEana said it gave him great satisfaction that a 
remark in the Paper which he read before the Institution in December, 
1910, should have caused the authors to devote their attention to that 
interesting subject. There had been for some time considerable doubt 
on some of the points investigated by the authors ; for instance, in con- 
nection with the paper, it had been known that damp did very seriously 
affect the conductance of the paper used for insulation, but he had never 
before realised how extremely important the question of the dryness of 
the paper was. Another matter of importance to which the authors 
had drawn attention was the design of submarine cables; in this the 
importance of the twin-wire system had been understood for some little 
time. He thought that cable makers might very well turn their atten- 
tion to vulcanised indiarubber, which, if it could be used in tape form 
and wound round conductors liid up in a tube of gutta-percha, would 
lead to the design of a much more efficient cable than was possessed at 
present. 

Mr. A. CAMPBELL said that there was only one important statement in 
the Paper with which he wished to ex press disagreement, and that was 
a matter concerning the method, and not the result, of the measurements. 
The authors stated that no arrangement, such as a buzzer, hummer or 
current interrupter of any kind, could be substituted for the sine wave 
alternator or for the alternator and wave filter as used. As he had for 
years past used buzzers, hummers and current interrupters constantly for 
exactly such tests on similar condensers he could state with confidence 
that such arrangemeta (provided they were rightly used) were as good as, 
if not better than, any form of high-frequency alternator, while their 
initial cost and the trouble of working them were both very much less. 
He showed some slides illustrating a way of arranging an electric trumpet, 
or microphone hummer, for working a Wien series resistance bridge. 
The subdivided paraffin paper condenser was adjusted to give resonance 
for the fundamental frequency of the hummer. With a battery of 6 volts 
driving the hummer one could get quite considerable voltages (say 
100 volts if desired) on the corners of the bridge. With frequencies from 
300 up to 3.000 4, per second the wave form was so pure that a very good 
balance was obtained on the telephone. If it was desired to use one of 
the harmonics of the hummer. the best results would be obtained by 
inserting. between the hummer and the rest of the circuit a mutual 
inductance wave form sifter, by the help of which the fundamental 
frequency component was entirely suppressed, and frequencies corres- 
ponding to various harmonies could then be used in the bridge. For 
example. with an ordinary electric trumpet (sold by the G.E.C. for 5s.) 
frequencies of 800, 1,500, 2,400, 3.200 and 4,000 per second were readily 
obtained, and each of them was sufficiently pure to give good readings 
on the bridge. In order to find. if possible, any case to which the authors’ 
statement could apply, tests were made with small condensers as similar 
as possible in capacity and variety of materials to those described in the 
Paper. and they all gave satisfactory results. 1t was usually best to 
work with equal ratio arms, jn which case all danger of inequality and 
inductance or capacity disappeared if they were twisted together aecord- 
ing to Dr. Heaviside's plan. Microphone hummers were a little more 
complicated than electric trum pets, but they had the advantage of giving, 
without any attention, very steady frequencies, which could easily. be 
standard values, such as 200, 500, 800, 1.000 and 2,000. a per second. 
The value of the inductive capacity (1-95) found by the authors for dry 
telephone paper was near the mean (2-0) for a number of samples which he 
tested at low frequencies. 1t had to be remembered, however, that the 
density of such paper varied considerably, and that the inductive capacity 
depended upon the density. It was interesting to see how Mr. Rayner's 
discovery of the abnormal behaviour of gutta-percha had been extended 
to lower temperatures and other materials. Referring to page 68 of the 
Paper, he thought that if the hemp had been thoroughly wet the abnormal 
effect would not have occurred, for a length of gutta-percha cable was 
found to give practically the same capacity and power factor whether it 
was immersed in water or mercury. In his opinion it was difficult to say 
what might be defined as " pure gutta-percha," because the material 
was such a complex mixture, whose qualities varied considerably with 
age. as it absorbed water. The values given for mica could not really 
refer to the best mica free from moisture and surface leakage, for good 
mica condensers gave power factors as low as 0-0003. 

Mr. H. R. K EurE said that the whole object of the steady current insu- 
lation resistance test criticised by the authors, and referred to by Dr. 
Russell, was to detect defects, and was undoubtedly one of the very best 
methods of testing a cable. Any method of testing by high frequency 
alternating currents of low quantity would not answer the purpose. It 
was a fact well known to manufacturers that gutta percha improved by 
age. When the cores for a cable were first made, certain of those cores 
might have an insulation resistance of perhaps 200 megohms per knot, but 
in the course of a few weeks that amount might run up to 1,500, and 
eventually to 5,000 megohms. or even more ; it was also well known that 
if the insulation resistance went down even slightly, instead of up, there 
was in all probability a defect that would not be detected by the alter- 
nating.current test referred to. If a further improvement was to be 
made in the value of the attenuation constant it would not be effected by 
a reduction in the leakance of the dielectric—for this Messrs. Siemens had 
brought down to practically its zero value—but by decreasing the 
effective resistance of the loading coils. It was stated in the Paper that 
the specific resistance of gutta percha varied between 3:5 and 7:0; but 
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those fenres, he considered, were ridiculous. They were quoted from 
text books which were very much at fault. As previously stated, some 
cores When irot manufacturea had an insulation resistance of 200 megohms 
per niut, aud after being kept in water this might rise to as much as 4,000 
er 2.000, and sometimes even to 10.000. mevohms. The. difference 
between 200 and 10,000. was very great. and showed that no definite 
value. could. be given to the specific resistance of gutta percha. An 
assistant of his, Mr. C. Hay, who had given very great attention to high- 
frequency measurements, had mentioned to him that when testing with a 
bridge-telephone method it was very. difficult to. tell when absolute 
silence-zero was obtained. Mr. Hay had adopted the use of a short- 
circuit key on the telephone ; this was found to be a very great advan- 
tage. The authors had pointed out that when the experimenter ap- 
proached close to the apparatus in certain high-frequency bridge tests 
it upet the balance. Mr. Hay had adopted the very simple device 
of dividing the induction coil into two parts and putting the junction to 
earth, and also putting tbe junction of the bridge arms to earth. With 
that arrangement the influence of the person making the test was com- 
pletely eliminated, 

Mr. G. L. ADDENBROOKE said that he had now completed the Paper 
he referred to in the discussion on Mr. Ravner’s Paper and it covered a 
good deal of the same ground as the present Paper, except that it was for 
frequencies of one period in 5 seconds up to 50 periods per second. In 
that way he had got a range of frequency of something like 1 to 200 and 
had therefore been able to develop the curves over a much greater length 
and take them down to their origin. He thought that thev would agree 
with him that it was really at the base of the curves that the nature of the 
actions could be most clearly seen. Regarding the nature of the pheno- 
mena, if thev would look carefully at an article of his which appeared in 
THE ErLEcTRICIAN of March Ist last they would see a great similarity 
between the way that the argument was there developed and that em- 
ployed in the paper. He had hoped that with a modern high-frequency 
galvanometer he would be able to make the absorption curves and the 
alternating Z curves overlap, and an arrangement had been devised by 
Mr. C. W.N. Crawley to work in conjunction with the galvanometer with 
which he hoped to gain that result. He agreed with Mr. Kempe's re- 
marks revarding the value of the continuous-current resistance, and he 
had also come to the conclusion that the continuous-current resistance 
was the best basis to take for extending the value of the losses obtained 
with alternating currents. His own curves when extended agreed with 
many of the authors’ results within a small percentage, but in other cases 
there were great differences, a study of which would, he thought, pro- 
bably throw further light on the real nature of the action occurring. 

Ina written communication Mr. ADDEN BROOKE pives a few data of the 
resulta of his own experiments, which are embodied in the Paper he has 
sent in. leaving the general precepts and particulars for a later occasion. 
In the first place he refers to the dielectric coeflicient of mica, which the 
authors gave in their summary as 4.0 According to his measurements on 
a good sheet Gin. in diameter, and held. between mercury. electrodes, 
this was nearly 8 at 50 periods. Now the absorption of mica was so 
small that he would not have expected it to differ seriously from that 
found at 920 periods, and if it did he would have expected the ditference 
to show between 920 c) and 4,600 co, whereas in the authors! results the 
agreement was even to the third place. Measurements of capacity nearly 
always tended to the high side if carefully made unless a numberof small 
corrections were allowed for, and therefore he anticipated that his result 
was rather high in which these had not been made. A great deal of work 
on the capacity and characteristics of mica had, however, been done by 
the Bureau of Standards (U.S..A.) in recent. vears and had been finally 
summed up in a Paper by Curtis, which had since been available in this 
country fora vear, but which, curiously enough, neither Dr. Fleming nor 
Mr. Ravner referred to. [n this paper concerning work which was done 
under the collaboration of Grover and Rosa, a tinal estimate of the diclec- 
tric coefficient of mica was given at about 7 at ordinary temperature, 
which he regarded under the circumstances as a sufficiently close ap- 
proximation to his own uncorrected result. fn giving these results 
which were obtained chietly from measurements at 50 œ and 100 co, how- 
ever, for the. purpose of checking them Curtis did make some measure- 
ments at. 1.200 periods. that overlapped those of Dr. Fleming and 
Mr. Dyke. He was away from his books and would not speak too posi- 
tively, but he believed the result only differed by a small fraction from 
the results found at lower periodicities, all the work being conducted 
evidently with extreme and admirable care. He would not have thought 
it worth while labouring that point were it not for another result of the 
authors, viz., that for celluloid. He had done a good deal of work on that 
substance as a representative of a large class of what he might call third- 
class diclectries. His preliminary studies led to the article in THE 
ELECTRICIAN (Vol. LXVI. p. 629, 1911), referred to by the authors. He 
had since done a good deal more work on it. In that article he gave the 
dielectric coefficient at. 4400 as about 12, which was much lower than 
figures given by G. Vallauri (THE ErLEgcTRICIAN, Vol. LXVI, p. 18, 1910) 
obtained by galvanometer methods. Later he came to the conclusion 
that he had obtained that result with too high a pressure and one under 
Which celluloid no longer obeyed the square law as to pressure. Reducing 
that, he had got results since in the neighbourhood of 8. ‘These results 
he had again heen able to correct for the absorption capacity, bringing 
the true dielectric coefficient at ordinary temperatures to about 7. He 
believed he was correct in the process by which he had arrived at this 
datter result, but he was hoping to submit the method for criticism before 
long. di he was right in this and in his general reasoning the dielectric 
coefficient of this substance at 1,000 e should not differ much from 7. 
The authors, who seemed to have devoted special attention to 
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the point, again gave 4 as the correct figure. If their result was sub- 
stantiated they had made a very remarkable observation, one which was 
extremely interesting from a theoretical point of view, and which de- 
served to be carefully repeated and verified. He could not, however, 
approve of the way in which they made up their condensers. Before 
settling down to the use of mercury electrodes in his own work he made 
a number of experiments on dielectrics between tinfoil sheets under what 
he believed were more careful and reproduceable conditions than those 
employed. by the authors, as in addition to making his condenser very 
carefully, he did the best he could to ensure contact by using weights up 
to 30 Ib, to compress it further, as well as a pad to spread the pressure 
evenly, but under these circumstances he got such contradictory results 
that he decided it was not safe to work in that way if the action occurring 
in the dielectrics themselves were to be the object of study. He found 
results could be obtained sometimes by blackleading the surface of the 
dielectric as suggested by Mr. A. Campbell; but even this he found was 
not wholly reliable, and therefore in the Paper he had mentioned above 
all the results were obtained on the lines laid down by Mr. Appleyard as 
the only ones for making satisfactory tests on dielectrics when in the 
form oí sheets, viz., the use of mercury. electrodes. There were some 
other criticisms he could make, but he would not take up further 
space as they would be apparent whena Paper he had sent to the Physical 
Society was published later. He believed some of the points he had 
mentioned above would apply in a modified form to some of the very 
peculiar temperature effects Dr. Fleming had found and which he (the 
writer) had failed so far to notice, at any rate, as far as magnitude was 
concerned, due to the long range of periodicities over which he had worked. 
Of course, they were much lower, and similar effects might not be 80 appa- 
rent at these periodicities. 

Mr. E. H. RAYNER (communicated) said that the simulation of the 
dynamics of an electrical circuit containing a condenser not merely to a 
single condenser and a resistance, but to two condensers and resistances 
forming circuits of very different time constants was a very interesting 
idea; but why stop at two circuits ? [f it were possible to draw curves 
of potential and current in a condenser circuit to a sufficient degree of 
accuracy one would expect a large number of such condenser and resis- 
tance circuits would be required. Still. as a working hypothesis. the first 
two terms of such a series would probably be found sufficient, if experi- 
mental r. sults wer: found capable of quantitative analysis on such a 
theory. The authors stated that as their condensers had an im pedance 
of about 100.000 ohms, resistances of this order would be required in the 
ratio arms of a Wien's bridge. This would only be so if the telephone 
circuits had a like impedance. As, however. it had a resistance of but 
2.000 ohms and an impedance of the same order, very much lower resis- 
tances would give greater sensitivity. Moreover, while reducing the 
strain of observation the accuracy of the observations could have been 
much increased had the authors’ capacity bridge been arranged more on 
such lines. ‘Chat the limit of the authors! arrangement had been reached 
was shown by the measurements on paper, where the first figure was 
often quite indefinite, Although very low, such power factors were by 
far the most important tested. Another important experimental difti- 
culty was caused. by distributed capacity between various part of the 
circuit and surrounding objects, notably between the observer and the 
telephone. Ther: was a method. by which it might be eliminated — 
namely, " virtually " to earth the telephone circuits. As applied. to 
Wien's bridge it was described by K. W. Wagner (7 E.T.Z.." Vol. XL., 
p. LODI), and consisted of making up a third circuit of equal time con- 
stant in parallel with the other two. The " telephone © point. of this 
third circuit was earthed. By this means using capacities of the order of 
0-0] mfd. and probably a higher voltage than that employed. by the 
authors Warner stated that the power factor of a paper condenser of the 
order of 0-007 could be measured to about 0-5 per cent. Phe authors 
gave 0-007 — 0-008. Mica was much less. It would. be interesting to 
know if it was possible to build condensers approaching those made of 
mica in lowness of power factor and cheaper by substituting silk for 
paper. 

Mr. W. DvppErr (communicated) thought the authors had. wisely 
adopted a bridge method rather than a wattmeter one, but he did not 
agree with them in their adoption of two condensers instead of two non- 
inductive resistances for the bridge arms. He had for a long time been 
using the resistance bridge method for measuring power factors of small 
condensers, such as a foot or two of flexible wire; and had not found 
it necessary to use very high resistances. [f the authors would inter- 
change the alternator and telephone in Fig. 7 quite good sensibility 
could be obtained when the resistances R4. R, were of moderate value, 
provided these would stand the 10 volts or so applicd to the bridge. 1n 
his own tests he preferred to use an alternator with a very good sine wave 
and a vibration galvanometer in place of the telephone. As to the difti- 
culty referred to of the condensers interfering with one another and to 
the presence of the observer's body, if the condensers had been effectively 
screened this would hardly have been the case. One precaution was to 
connect a potential divider across the terminals of the alternator and to 
earth the slider. By adjusting the slider any desired part of the bridge 
circuits could be brought near earth potential, and the etlect of leakages 
and spurious capacities minimised. A number of his tests showed for 
good quality paper condensers a power factor well under 0-5 per cent. ; 
power cables, on the other hand, generally seemed to have power factors 
of the order of 1] to 14 per cent. ; possibly the additional loss was due to 
the presence of the oil. A good deal more work evidently wanted doing 
on rubber. He gave some figures for a gutta percha cable which were in 
fair agreement with those of the authors’. The authors had referred all 
through to alternating-current conductivity, but this quantity tended to 
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confuse the issue. The old way of looking at it as a power factor was but is arranged so that the handle controls both engine and gene- © 


simpler. 

Mr. DYKE, in reply, said that they hoped to write an appendix to the 
Paper dealing with the low temperature work done during the last few 
days. He appreciated Mr. Kempe's criticism. As the hour was rather 
late he would not attempt to reply to the discussion, but they would 
communicate it to the “ Journal." 
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PETROL-ELECTRIC CAR FOR THE GREAT CENTRAL 


RAILWAY CO. 


As our readers are doubtless aware from the statements in the daily 


Press, the Great Central Railway Co. have just placed on their track 
between Marylebone and South Harrow a petrol-electric coach. 
This class of vehicle is a new departure so far as this country is con- 
cerned, but they have been supplied by the Westinghouse Companies 
to Continental systems for some little time. 

When considering this question, Mr. Sam Fay, general manager of 
the railway company, made personal investigation of the equip- 
ments already running on the Continent, and as a result of his visit 
ordered a standard 90 H.P. petrol-electric passenger coach from the 
British Westinghouse Electric & Mfg. Co. This cer underwent 
trials under the supervision of Mr. C. W. Neele, electricel engineer 
to the railway company, and we understand that it fulfilled ex- 
pectations as regards performance, reliability and easy riding. The 
géneral public will therefore have an early opportunity of travelling 
by this new system of locomotion. 

The ¢ar itself, which is illustrated in Fig. 1 herewith, presents a 
handsome appearence and the running is very comfortable et all 
speeds. The leading dimensions are 41 ft. 6in. over headstocks, 
8 ft. 6in. wide over pillars, and a clear inside height of 7 ft. 6 in. 
The inside woodwork is oak end American ash, finished in the natural 
grain, while the outside decoration conforms with the Great Central 
standard of teak painting, gold lined. Inside, the car is divided into 
four compartments. At one end is an engine compartment, which 
contains the engine, generator, controller, instrument, breke and 
lighting set together with the necessary fuel and weter tanks. The 

two middle are passenger compartments, and together will «ccom- 
modate 50 passengers seated and additional standing room. A 
middle entrance provides access to each compartment. Rattan- 
covered cross seats with throw-over backs are used, and the general 

appeareance is light, clean and comfortable. The fourth compart- 
ment is a small one for the driver’s use and contains only the controller, 
instruments and brake levers ; it can, of course, be used in addition 
for the storage of small articles of luggage. 

The engine operates on the four-cycle principle, has six cylinders 
of 140 mm. bore by 160 mm. stroke, and is designed for & normal 
speed of 950 revs. per min.; 2t which speed it is capable of developing 

approximately 90 m.p. The engine has been designed specially for 
this class of service and is of robust construction end arrenged with 
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a view to heving all the perts as accessible es possible. Its position 
in the engine compertment renders this fairly easy. A suitable 
governor is providcd, which will prevent the engine recing should 
the load be suddenly thrown off. A flexible coupling serves to 
connect the engine with its generator (see Fig. 2), which is of the 
ghunt-wound type specially designed for this service end provided 
with interpoles. The petrol tenk is very well protected, enclosed 
and ventilated, so as to remove ell risks of fire. 

The control of the car is very simple znd is entirely from one 
handle. The controller hes fingers end contacts of the tramway type, 


rator. The usuel reverse lever is provided for reversing the direction 
of motion when desired. An ettachment is provided which renders 
it necessary for the driver to hold the controller handle continuously ; 
if it is released the energy is cut off from the motors. An advantage 
of this, often known es “dead man " control, is that, should the 
driver be suddenly seized with illness or leave his position, power is 
cut off. 
The control is capable of meeting the varied needs of the service 
without the use of series resistances, the regulation being entirely 
| on the field of the generator, thus securing the maximum economy 
throughout the run. A single instrument is used for indicating the 
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Fic. 2.— ENGINE COMPARTMENT. 


generator output in amperes, volts and kilowztts. This is erranged 
very neatly by means of crossed fingers, and gives all the desired 
| information in a very easily understood and exceedingly clesr manner. 
| A circuit-breeker in the motor circuit cuts off current in cese of 
excessive overload. 

The drive mzy be mede from either end of the cer, 2nd one man is 
sufficient for attending to the engine and for driving. thereby saving 
į the cost of the additional man needed for stoking in a steam-propelled 

vehicle. The driver has full contro! of his engine from both ends 
 &nd it is unnecessary for anyone to be in the 
engine room, since the driver knows from 
his instrument just what the engine is 
doing &nd can shut it down from either 
driving end. 

Two motors, each rated at 64 H.P. on.the 


on the axles of the rear bogies. The motors 
are totally enclosed, series wound and of the 
usual type supplied for direct current reilway 
working (see Fig. 3.) “i 

A separate petrol set is used for operating a. 
vacuum exhauster and driving a small 
generator, which serves for providing the 
electric lighting of the coach. This generator 
supplies current at 24 volts to the ‘bus bars 
of a small lighting board, provided with 
switches, fuses and voltmeter. The lamps 
cre wired in severel circuits end connected 
to this board. : 

The Westinghouse system may easily be applied to suit a variety 
of conditions of service. This particular cer is fitted gs a light pas- 
senger cer for surburben or other service, end is suited for running 

| alone or for heuling one or two trailers. It is not designed for higher 
speeds then 40 miles per hour, but it will easily attain & speed of about 
, 35 miles per hour on the level. On the Herrow line, we understand, 
| it is allowed to reach a speed of 45 miles per hour. The arrangement 
is very flexible and the speed attained may be anything within the 
limits of engine power provided. a 
An importent edvantage of this system is thet during the starting 


usual railway rating, are employed, driving: 
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period the full output of the engine may be obtained. This means a | pedestrians pysing upon the side walks. All these points were 
verv heavy torque during starting and slow running, resulting in | given the most cireful consideration by the General Electris Co.'s 
rapid acceleration, a highly desirable feature for surburban and other | engineers before the trial system was opened to the investigation 
short-distance work. There are many uses to which this size and | of the public. 

type of car may be put. It is useful for, and will probably be suffi- But notwithstanding the general attractiveness of the arc system 
cient to carry the whole traffic on, small branch lines. A car can very | at the West Lynn works, the merchants of New Haven had prac- 
quickly be chartered as a "' special," since there is no delay as with | tically decided to instal five-light tungsten columns. Four of these 
getting up steam, for the engine can always be started up at once | columns had been installed already, for exhibition, and they seemed 
and the car is then ready for service. The layover losses are entirely | to be what was wanted. However, before the final decision was 
avoided, and the useful range of the vehicle may be anything desired, | made, a sample of the arc lighting column was installed alongside 
since fuel for very long journeys may be carried and the full power | the tungsten clusters, with the result that the remarkable difference 
maintained continuously. in the efficiency of the two methods was at once apparent. The 
five 100-watt tungstens 
produced 400 c.p. per 
column, while the mag- 
netite arc, consuming 
500 watts also, pro- 
duced 1,000 c.p. 

It need scarcely be 
said that the United 
Illuminating Co. and 
the merchants of New 
Haven have for a long 
time been using the 
tungsten incandescent 
lamps for interior 
lighting, and that they 
understand their very 
high efficiency as com- 
pared with the old 
style carbon filament 
lamps. Thus, by the 
application of the 
same principle, the 
New Haven merchants 
naturally adopted the 
arc lighting system, 
Fica 3.—ELecTRIC MOTORS ON GREAT CENTRAL COACH. and made the first in- 

| stalment of 75 arcs on 


This pioneer work by the Great Centra! Railway Co. will doubtless ' the main business street on December 15 
be watched with interest by other railway companies, and in the 1911, 
near future we may find this class of car used extensively on the A glance at illustration, [Fig. Yl, will 
different systems, where it will help to solve the light traffic problem. show the simpticity of design and the neat 
| Appearance of the columns in a dayiight 
| view. The opinion ha; already been 


advanced by some that, from the stand- 


AME point of appearance, the arc column i3 
ORN NTAL ARC LIGHTING SYSTEM AT | superior to the tungsten column with its 
NEW , HAVEN. i | five giobes to the pole. Tunis opinion will 


grow stronger a3 the d»mand for a higher 

|. standard of illumination will ca!l for poles 
nearer together and an increased multi- 
plicity of globes. 

However, a3 opinions will vary with 
respect to the appearance of the two 
systems, depending upon artistic tempera- 
ment, it is well to emphasise the point 


that the merchants of New Haven are Fie. 1l. —ARc Lamp Post 
AT New HAVEN. 


[COMMUNICATED.] | 


~ As we glance back now over the history of the art of electric arc 
lighting, a marked advance is noticeable in the ornamenta! character 
of arc lamps. To the engineers who designed the lamp mechanisms 
and the improved higher efficiency carbons and electrodes, our 
acknowledgment and praise will always continue; and now the 
ingenious manner in which the magnetite arc lamp has been recently 
designed to operate satisfactorily within the casing and globe of an 
ornamenta! pole is deserving of most favourable comment. exceedingly well pleased with the installa- 


» Perhaps its highest praise was expressed when the merchants of | tion in every way, including appearance, 
New Haven adopted this ornamental arc lighting system as a | and already requests have been made for extensions of the system 
standard for lighting its business streets, for this decision was not | upon other streets. | 
made until after the most thorough investigation. A very interesting and important feature of the New Haven system 
^ Through the United Illumination Co., of New Haven, the mer- | relates to the high standard of illumination which has been adopted. 
chants first learned about the new system. A trial demonstration | Notwithstanding a narrow street of but 44 ft. from kerb to kerb, the 
was being made in the works yard of the General Electric Co. at | poles are staggered alternately on either side of the street 44 ft. apart. 
West Lynn, Mass. This demonstration proved that the lamps | A minimum of 2 candle-feet illumination is secured. This is such 
were satisfactorily designed for use in combination with the pole, | a high standard as to surprise the average engineer in the States, 
and that the pole was suitable in size, shape, height, style and | and, as one engineer fitly expressed it, ‘‘ comes pretty near reaching 
appearance, The utmost importance was attached to these latter the practice of the European engineers." The general effect at 
features for obvious reasons. For example, the size and shape as | night and in the daytime is seen in Figs. 2 and 3. 
well as the style and general appearance of the pole design might The arc is 131 ft. from the surface of the side walk, and while some 
result in its disapproval by representatives of Art Commissions. | engineers might think it too low for a high-candle power arc, yet the 
The mere fact that the pole was approved by an electrical engineer | opal globe surrounding the arc corrects for the glare and furnishes a 
was not conclusive evidence that it was suitable for ornamental ; well-diffused illumination. The experience of the last three months 
street lighting demands. Therefore opinions from architects and , in actual practice proves this point. '' But," another engineer will 
artists of note were secured, and valuable information was added | declare, '' it is a needless waste of light to use an opal globe." One 
to the data already gathered by the street lighting engineers. answer has already been made to this point—namely, that with a 
The height of the pole was a matter of grave concern to some of | 1,000 c.p. arc a small waste is well afforded. This is a poor answer. 
the engineers interested. It should not be so tall as to make it ' We cannot afford to waste anything that is good. A better answer 
disproportionate in shape and style, nor should it be so short as to | relates to a scientific reason. The opal globe acta as a secondary 
eause the high candle-power aro to shine immediately in the eyes of | source of light, deriving its power from the primary arc. Fig. 2 
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illustrates the excellent diffusion secured from the opal globe end the 
high stenderd of illumination upon the street. 

It is true that high-candle-power arcs have been used in other 
cities, but never before with such a high degree of uniformity, either 
in light distribution or in spacing and arrangement of the system. 
Flame arcs have often been suspended from arms at right engles 
to the front of the buildings. NShopkeepers purchasing their own 
lamps have had some long and some short. A few hangers have been 
cast in bronze and many in wrought iron. Some have been large and 
some'small. Lamps have been suspended high and then again low. 


For meny yeers smell ss well as large cities*have been favoured design of eg 


merchants joined together, formed an organisation ond acted as æ 
: unit. | 
In harmony with the modern idea of co-cpereticn, some of the 
merchants in the second storey of business blocks joined financially 
| in the movement, thus helping to “ boost `° in connection with the 
Because of this desirable feature 
from a business view-point, special attention is dro wn to the shape of 
the globe, whereby both primary and secendery illumination is 
- gecured, not only upon the windows in the scccnd stories, but upon 
architectural 
ch building is exhibited. "Thus it becomes consistent. 


Great White Way for the city. 


the third storey windows ex well Likewise the 


bie. 2.—ErrkCT ar NIGHT. 


with ornamental arc lamps upon their streets. Fifth and Madison- 
avenues in New York City offer illustrations of splendid lighting 
installations, second to none in ell the essentiel elements such as 
volume, distribution and diffusion of light, and the equally important 
design of the poles. In connection with such installations, however, 
the poles are either single or double masted, with arms extending | 
out straight at right engles from the pole proper, upon which one or 
two arc lamps hang in suspension, with mechanism jacketed by a 
casing more or less shapely, stylish, artistic or not, depending upon 
the knowledge of the judges ag to the state of the art. 
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Fico. 3.—Arc Licutrna AT NEw Haven. 


But never before has there been an ornamental arc lighting system 
in which the lamp mechanism has been contained within the pole 
itself, and the casing merged into and become a part of its orna- 
mental design. The illustration shows neither side arms nor brackets 
nor lamps in suspension ; but, instead, an ornamental pole with the 
mechanism and casing self-contained within its structure. 

Heretofore the use of arc lamps for business street lighting has been 
almost entirely an individually, self-arranged affair, whereas the 
New Haven plan was based upon the idea of co-operation.| The 


to ask the financial co-operation of the merchants above the first. 


floor as well as the owners of buildings in the business district. 
That the business men of New Haven used excellent judgment 


in the selection of the ornamental arc lighting outfit is evidenced by 


the prompt manner in which other cities are adopting the new system. 
In the city of Worcester, Mass., an installation twice the size of that 
in New Haven is soon to be made. At Lynn, Mass., a definite 
decision has been reached to equip the principal business streets, 
spacing the lamps about the same distance apart, thus setting the 
mark of approval upon the high standard of illumination originated 
at New Haven. 

On the night of the opening of the Great White Way upwards of 
100,000 people were attracted to these particular streets. The mayor 
and city officials were present. while the business men marched in a 
parade 13 miles long. The officie!s of the Illuminating Company 
were among the most enthusiastic supporters in connection with 
boosting the city, and the subject of electric light was intensified to 
this end. 


ILLUMINATION : PRODUCTION, CALCULATION, 
MEASUREMENT.* 


BY J. D. MACKENZIE. 


Summary.—After a few remarks as to the efficiency of light sources, the 
author discusses the calculation of the illumination in given cases. He 
then describes some interesting fittings for suspension over the road which 
have been installed at Barrow-in-Furness; and, finally, he deals with the 
measurement of illumination. 


The function of all light is to make visible ; to illuminate surround- 
ing objects so as to excite the visual faculties of the onlooker. As 
individuals differ physically, so the illumination produced by any 
given light source under any given conditions may affect, different 
individuals in varying ways; and hence it follows that what may 
appeal to one individual as effective and satisfactory illumination 
may not so please another. The advent of the metal filament lamp 
has caused the general use of larger units and more brilliant illumina- 
tion. Whether this is or is not a matter for unalloyed satisfaction 
may be left to every individual to decide for himself. Personally, 
the author is against the injudicious use of larger units. 

The illumination produced by & reading lamp on a reading desk 


* Abstract of a Paper read before the Scottish Local Section of the 
Institution of Electrical Engineers. 
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is all that can be de-ircd, and gives an illumination of, say, 3 ft.- 
candles on the desk, but its hopelessness for the illumination of & 
lecture hall necd not be mentioned. Consequently one must first 
determine the tote area over which the desired illumination is to be 
pr: duced. And now difficulties multiply repidlv. Shell we use 
licht sources of high or low power? She!l we space them closely or 
wide aport? Shell we place them near to or far from the given 
surface ? Not only so, but what shell the position of the datum 
p'anebe ? Here we open upe very wide field. Ina school or college 
building the d»tum plane is feirly epp'rent ; it ought to be the plone 
of the desks or benches on which the students? work is pleecd. The 
hook-boerd level in churches end the reeding-teble level in libraries is 
also self-apparent, while in à dining-room the dining table is most 
cortsinlv the dotum surface. In many other eases, however, the 
datum plene is not so easy to determine. What shell We assume, for 
example, es the d^tum plene in street lighting ? There must be à 
sufticiency of illumination on the pevement level so that foot-p2s- 
sengers may wa!k in safety, and o sufficiency of illumination must be 
given at the average eve-level in order to distinguish possera- by and 
vehicles, &e. Hence, if the eve-level is mède the datum plene care 
must be teken that the pavement level is not too dərk. These 
queries are indications of the meny points which come before onc in 
deciding on the light sources necessary to give » required illumination. 

Before dealing with those matters end determining the amount 
of illumination nocesszry for eny given csse, the author considers the 
oidinarv light sources end the conversion of energy into light. As 
on instance of the low efficiency of illuminents he mentions that 


relative distance that the lamps are from the screen at the position of 
balance is & rough indication of the reflection effect. 

One point essentially necessery is that ell light sources should be 
screened from direct vision. This should. prefer bly be done by 
enclosing globes or white becking retlectors which do not anduly 
absorb the light. The eve edjusts itself to the brightest spot in the 
field of view, end if this bears a grest disproportion to the minimum 
illumination (that is, if the diversity fector is very lerge) the iris 
opening may not be great enough to permit of proper vision, This 
explains why en apparent gein in illuminetion is obtzined by sub- 
stituting an obseurcd lemp of the seme candle-power for » clear one. 
One-third of the light thax mèy be absorbed in passing through the 
glass in the obscured lamp, and still the increased pupil ares ene bles 
one to obtein & better visus! effect than with the clear one. It else 
eccounts fore gocd dee! of the gin obtained from the use of globes, 
such ès the holophane globes and retlecting shedos. An important 
point is that el such articles should be readily weeessible for cleaning 
purposes. A very little dust will make a very grest difference to the 
resulting illumin2tion. 

The euthor proceeds to esteulato out the lighting of, sav, g riilwov 
goods verd or other open spees (the lighting of rooms in dwelling- 
houses is complicated by so many influences thet the results obtained 
from celeuletions are li»ble to be misleading), the polar curves of the 
proposed luminous sources being taken from a Peper by Mr. H. T. 
Harrison reed before the Institution last veer. These csleulostions 
are Meant es s 
proached, rsther then a 


indicstion of how such problems should be 2p- 
obtain 


serious ettempi to the values 


whilst it only requires 0:05to 0-1 watt per candle-power to produce | completely. 


light, the tungsten lamp. giving 1 c.p. per 1-25 watts, has only à pos- 
sible efficienev of 4 to 8 per cent. Tests of the light efficiencies for 
the mercury arc, however, give velucs from 5:8 to 17:6 per cont. 
There are two ways in which the efficiency from an incandescent solid 
might be increased. It is possible to transform some of the dark 
heat vibrations by meens of eal'orescence into light, end, on the other 
hand, by means of fluorescence to degrade the ultraviolet vibrations 
into the visible portion of the spectrum. This latter principle is 


being used in the construction of the so-called “ white light “` Cooper- 
Hewitt mercury vepour kempi A reflector coated with à prepared. E 
peper surfere dyed with è solution of rhodamine is fitted behind the E rx 
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Fia. 2.—Curves TO sitow Errect or RatsiG IH gicuT oF Lane. 


Fic. 1. 


Tn Fig. 1. if O is the luminous soures placed at a height A above the 
ground line GL, end the dstum plane DP is 3 ft. ebove the ground 
then the distance OD may be represented by A, Tne illuminzstion on 
è sm»ll horizontal surface " ds 7 placed at K is given by tho formula- - 


luminous tube. The redistions from mercury vopour comprise 
principally à vellow ray of wave-length A —0-5784. a green rev of 
A-7064, 2 blue ray A — 00-4364, a violet r&y A= 03034. ond. several 
ultraviolet rays, only one of which (A— 0-3664) passes through the 
glass of which the Coopor-Hewitt tubes are formed. The effect of the 
rhodamine reflector on these rovs is that the vellow and green are l- 
Sbsorbid and transformed into red rays, the blu» is unaffected, and l 
the invisible ultraviolet is also absorbed and degraded into visible 
rd rays. What the effect of this absorption end trensformation of 
light radiations has on the tota! efticieney of the lamp the author is 
unable to state; but he ime gines that a reflecting surface and sub- 
stance which would not absorb the yellow revs while absorbing and 
converting the green ravs would be more efficient aa a light-producing 
arrangement. It is well known that the maximum visuel vacuity of 
the human eve is in the vicinity of these vellow rays (about À— 0:584). 
Whether such means as these can be commercia!ly applied to increase 
the efficiency of our light sources is metter for experiment and investi- 
g^tion, but probably at best the incresse would not be very great nor 
Very lasting. The Cooper-Hewitt retlectors are only guaranteed for > 
life of about 1,000 hours, the effect of the rhodamine dye wearing off 
in about that time. 

As regards the increased efficiency of the Heme are lamp over the 
ordinary open type arc, this seems to be due in some measure to the 
fact that the incandescent vapours in the are spsce emit & very Jarge 
proportion of the total light. 

To return to the application of the ovailable light sources. The 
effect of reflecting surfecos on the illumination produced is very 
marked. A mode! illustret ing this hù; been designed by Mr. Lackie 
(and was shown at the meeting). Lamps of the some condle-power, 
end all in series, are contained each in & sep2rete compartment painted 
indifferent colours. The lamps con be moved about until an approxi- 
mately equal illumination is produced on the screen in front. The 


Cep x eos Ó 
OR? 


cp x cosig. 
as 
H 


The illuminstion on à verties! surface placed et K is given by the 


cpx eos. 


h,? 


and hence 


ep . , : 
ne sin @ cos? Ó, and the distenee between posts by 
e 


d — 2h,t^n8. If the light. from another source similar to O, and 
similerly placed relatively to K fells on the surface * ds," then the 
total illuminstion must be twice that given by the foregoing formula. 

The curves in Fig. 2 have been calculeted from the poler curve of a 
10-2smpere Excello lamp with dioptric inner end ops! outer giobe, 
given in Mr. Harrison’s Peper end reproduced in Fig. 2; and they 
indicate the flattening effect on the curve of illumination due to in- 
creasing the height of the lamp above the datum plane. Analysing 
curve A (Fig. 2), which gives the velues for h — 30 ft., the maximum 
horizontal illuminstion èt » distance of about 10 ft. from the lemp 
is 0-8 ft.-candle, giving à maximum diversity factor of 8 to 1. Hed 
th» height been 20 ft. or 12 ft. the diversity factors would have been 
about 20 to Land 64 to 1 respectively. These letter sre more like 
What is met with in everv-d sy. peectics, ond indieste thet there is 
still much necessity for 2 properly desigasd inar giobe for ere lamps. 

A reduction in the luminous intensity èt engles up to 20 deg. from 
the vertica!, end throwing th» m»ximum intensity at on angle of 
about 80 deg. from the veriical, would result in & decreased heignt of 
lamp with @ more uniform illumination. At the same time, intense 
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light sources, such as are lamps, should not be placed too low. With 
an arc lamp, such «3 the one under consideration, p!aced at a height 
of 20 ft. from the ground, the direct raya reaching the eve of the mon 
about average height would be from 5 to 16 times the horizonts} illu- 
mination at the same place. Hence it follows that high-power 
sources should be placed well up out of the range of ordinary vision. 
This is where the edvocetes of low-power sources placed at moderate 
heights and spaced more closely score. 

Curves B and C have been worked out on the seme lines gs curve A. 
In the former the light st K is sssumed to be due to two equally 
spaced similar sources, and the theoretical height of lamp is 41 ft. 
Curve B shows the additione! illumination due to the second lemp. 


Fia. 3.— View OF STREET WITH SUSPENDED Lawes. 


The diversity factor is 4 to 1. Curve C is caleuleted for four sources 
paced equidistant from K, and hence represents the distribution of 
horizonte! illumination due to one lemp on » diegone! line between 
1wo opposite corners of the square. Curve Cshows the totel illuminz- 
tion dug to èll the lamps, end gives 2 diversity fectorof only 2tol. As 
far cs horizonta] illuminetion goes this should give a very satisfactory 
result. It will be noted, however, thet this errengement wou'd 
necessitate placing the lamps at e height of 56 ft. above the ground. 


There is, however, another point which ought to he considered, and | 


that is the emount of light felling on the vertical plane. At the 
point K in eech of the three ceses given above the illumination on the 
: vertical plene is 0-27, 0-135 end 0-067 ft.-candles respectively. while 
st the points where the 10 deg. line from the 
verties! cuts the detum plene in each cese the 
values are 0-14, 0-07 and 0-035 respectively. This 
rises & point which has been discussed over and 
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Horizontal Direct Calculated 


Tiluminant. linea ilum. in | illum. in equivalent 
| ft.-candl^s. ft.-candles. — c.p. 
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Single vertical gas 
Rt oie Hien ee 39 O0 Junder 0-005 under 0-005 — under 8 
without much traffic) | 


Ditto T sssri cutter 39 0 | 0005 0:01 16 
Ditto saeecccco os velas 19 6 0-005 0-06 25 
Ditto zac eee 10 0 0:05 0:14 20 
Double vertica] gas 40 0 0-005 0-03 48 
mantle (busy main 30 0 0-01 : 
thoroughfare) .......... 20 0 0-05 -— ud 
| L 10 0 0-21 0-425 63 
Single 100 c.p. metal | | 
filament lamps with 33 0 0-01 0-07 78 
reflectors (busy main 16 6 , 0l (0-25 aH 


thoroughfare) .......... 9.0, 039 X 0-625 80 


the difficulty of cleening end trimming. This, how ever, can exsily 
be overcome. 

There is one other point effecting street lighting which ought to 
come within the stetutory powers of municipal end borough authorities. 
That is the right to regulate the intensity of outside illumination pro- 
vided by shopkeepers for their business purposes. It may seem s 
flagrant interference with the liberty of the subject, but the euthor 
would suggest that æ limit should be pieced on the maximum illu- 
mination. Were a shopkeeper to plece a heap of gerbage in front of his 
window so es to disturb the olfactory nerves of his fellow citizens the 
police would very soon interfere. Why should the same men he 
allowed not only to disturb but perhaps to strain end injure the deli- 
cate orgen of vision ? 

A very simple method of suspending street-lighting fittings over the 
rondway hea been developed by Mr. H. B. Burnett (borough exc- 
trie?! engineer, Borrow-in- Furness). end is peculiarly zpplicoble in the 
cese of lighting required stong trsmwey routes. The methed is 
illustrated in Fig. 3. "These fittings heve been designed primarily 
for the lighting of tre mwey routes where span-wire construction is in 
use. After numerous experiments they have been adoptcd by th^ 
Berrow Corporetion for lighting the mein roed into Barrow from the 

south ; being & residential district the road is entirely dependent upon 

| the street lamps for illumination. 

As this is the first instellation of its kind which has been carried out, 

| the following particulars may be of interest: The road in question 

! has a totel width of 80 ft., consisting of a 40 ft. carriage wey, and two 
footways of 20 ft. eech. Trees are planted slong each footway, about 
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over again as to what ought to be the gauge for ürggx c c P NUN DM 
street lighting. I propose.liowever.referring to this | 
in dealing with the measurement of illumination. T 
The accompanying table gives g series of values 
obtained in gas and electrically lightcd streets in : 7 
Glosgow, from which you will notice that some of AE COTES T IX 
the values obtained sre very low, end indicate : ex 
what is the usus! standard obtained in ordinary x E 
ges-hghted thoroughfares. The readings were v Ke 
taken with the Trotter standard photometer of X ux 
Messrs. Everett, Edgcumbe & Co., end check : 3 
readings were teken with the luxometer made ui 
hy the same firm. 
While dealing with the question of street 
lighting, it isa matter for surprise that there are 
so very few thoroughferes lighted by Jamps T PM 
placed centrally. There ere, of course. many ~ re ee ee rn an NE aS Ae ee eee 
objections advenced against the use of centre 2 D -— Aw . 2 F 
Deve mA ee 156^. oe FE I: dd oem oce EQ ooo o om 347 


poles, such 2s the obstruction to traffic. &c., but 
with electric lighting it is quite unnecessrry to 
use poles. Lomps suspended from stecl cables 
stretched across the streets sre quite common 
in Continental cities and give » very fine lighting effect. There 
is ù good dea! to he seid in favour of this method of lighting. The 
large increase in fest vehieuler traffic on main thoroughferes in 


our cities demands more and better illumination, and therefore | 


instead of having values of the order 0-01 ft.-candle 2t the centre of a 
roadway, it ought to be at least 10 times that smount. The pave- 
ment lighting is also generally greatly enhanced by the efforts of the 
shopkeeper along the street, although it would be unwise to depend 
on that. The principal objection probably to suspended lamps is 


Fic. 4.— DIAGRAM SHOWING ARRANGEMENT OF FITTINGS aT Barrow. 


3 ft. 6in. from the kerbs, and the foliage of these has effectually 
obscured a large proportion of the light of the gas lamps which have 
hitherto been in use. A view of the new lighting is given in Fig. 3. 

A ,'; galvanised steel suspension wire is fixed across the road 
between each pair of tram-poles, end from this are suspended two 
! fittings (Fig. 4), each fitting being fixed 13 ft. 6 in. from the centre of 
| the roadway. The fittings are 6 ft. 3 in. in length overall, and bring 
| the lamp to a height of 17 ft. 6 in. from the road level. The stems of 


t Mantle perfect. 


i * Faulty mantle. 
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the fittings are psssed through reel insule tors, which gre attached to 
the tramway sp»n-wire, thus preventing the fittings from swinging, 
while leaving them free to move vertice!ly. The fittings are fixed to 
the suspension wire by means of U binders, similar to those supplied 
by Messrs. Bullers to the Genere! Post Oftice for fixing overhead wires 
to insulators. These binders ere 2!so used for fixing the insulztors 
to the span-wires, so thet the erection of c fitting only occup'es s few 
minutes, 

The lentes emp!oved are 18 in. * Beeterk " fittings, in each of 
which one 55- or 60-wett sphericel mete! file ment lemp is ct present 
fixed, but allowance hes been med> in wiring for these being 
replaccd by 100-watt Ismps shou'd it be considered. edviseble to 
increase the Hlumination, The toto! weight of each fitting com- 
Mete. with lentem is epproximately 17 th. 

A smell three-way fuseboerd in esst-iron case is fixed to each trem 
pole along one side of the road, «bout 5 ft. from the ground, end from 
the outlet of this is teken æ three-core 3, cab tyre-sheathed cable. 
which runs up the inside of the tram-pole and out through the finial, 
thence along the suspension wire to the first fitting. from which two- 
core 3, cab tyre-sheathed esble is taken to the fitting, on the other side 
of the road. These csbles are fixed to the suspension wire by means 
of two-p^rt porcelein insulators sp»ced about 3 ft. apart. 
` The connection from the main to each pair of lemps is mede by 
moens of three-core 7, p»per-insuletcd ond lead-covered cable drawn 
into lin. gelveniscd tubing. which pases through the base of the 
trem-pole. The cable passes up the tram-pole, end is t» ken into the 
bottom of the three-we.v fusebosrd, which is provided with g suitable 
eenling chamber. Owing to the main being leid st the building side 
of the footway, n bout 21 ft. of e~ble is required for cach service. 

The capital cost of erecting end connecting complete three circuits 
totalling 112 lamps (56 spans) in the menner described has been 
ppproximately as follows per lamp :— 


i: Per Lamp. 
112 fittings, with lanterns, lamps, suspension wires. pole or 


BUR Ups Py UI PION M cous E TS £I 6 

W We: ad cp cece ve ce ats ra eEEeEÜE — ———— . OW 4 
Services, including reinstatement, K...... ccc ccs eee e ees ETE 1 1 10 
Three control pillars, clock switehes and connections ......... 0 7 3 
Main cable (exclusive of conduit).........LLeuu. AEN ] 3 2 
Earthenware conduit and laying at, say, 2s. per yard ......... 2-0 
Total erci aer "m nr E M 


From these figures it will be scen that the total cost of erecting 
Jemps complete on this system and connecting them to the cut-out at 
which the service cable terminates amounts to only £2. 10s. 10d. per 
lamp; and this low figure could have been reduced by employing a 
less expensive tvpe of fitting. 

The work upon which the above results were obteined was c^rried 
out under most unfevoureble climetic conditions, end it is onticip*ted 
that the costs will be reduced on the remainder of the work which is 
now in hand. Cab tyre-sheathed cable, though somewhat expensive, 
has elso been emploved for wiring from the fittings to the cut-outs, 
with a view to securing immunity from faults on this portion of the 
work. 

In the case under consideration a spare conduit hed been laid a few 
years ago when other extensions were in progress, and, therefore, this 
has been utilised end a publie lighting main drawn in. thus making it 
possible to control the whole circuit by means of a clock switeh. which 
switches off one-half of the lamps at 11:30 p.m. Although the initial 
cost of this arrang->ment is considerably greater than that of connect- 
ing each pair of lamps direct to the distributing mains, it undoubtedly 
makes a more satisfactory arrangement, and it will generally b> 
found that the increased capita! charges are at least counterbalanced 
by the saving effected in the attendance charges, especially in cases 
where the lamps are situated at a considerable distance from the 
gencrating station. 

The results obtsined with this method of lighting have given the 
grestest satisfaction, the appesrence of the lemps both by dy and by 
nicht, the uniformity of the illumination, and the absence of shadows 
being psrticulerly striking. The Highways Committee of the Barrow 
Corporation, although somewhat prejudiced against clectric street 
lighting in consequence of the not altogether satisfactory results 
obtained with are lamps. has elresdy decided to replace the ges light- 
ing slong 2 miles of street, ond is considering the advisability of 
replacing the are lighting by this method of lighting. 

The illumination obtained from two 60-wett metal filament lamps 
on each spon, as described, is decidedly superior to that obtained 
from 10-smp.re open-typ2 ere lamps fixed on alternate trem-poles. 
slthough the consumption of electricity in the ease of the metal filz- 
ment lamp: is only 5-04 kw. por mile of street. a33 compared with 
11:5 kw. per mile of street in the case ofare lighting. The annual, 
cost of the lighting on this system will also be found to be less then 
one-hslf of thet of 10-ampore open-type arcs, the ch»rge for elec- 


tricity end clowance for interest end depreciation being the same in 
each case. 

The price at which this lighting is being undertaken by the Ekee- 
tricity Committee et Barrow is £2 per annum per 60-wett lmp. one- 
half of the lamp: being extinguished et 11:30 p.m. ‘This price is 
equivalent to £168 per mile of street per annunr, £3 comp sted with 
£367 per mile per ennum for orc lighting. 

The methed of suspension employed. entirely overcomes ny 
trouble which might otherwise be experienesd with metal filament 
lamps due to the vibration of the trem-poles esused by the pissing of 
cam. The average life of 60-wett lemps in four experimental fittings 
which have been in use for some time post elresdy exesods. 1.205 
hours, elthough three lemps heve been broken either in storms, or 
due to defects in the fittings, end four are still burning. In the ess 
of six experiments! fittings, in Which 100-wett lemps heve been used, 
the results which herve been obtained zre even more sstisfaetory, the 
averege life of the first six lamps in those fittings being no fewer than 
2,071 hours, 

This brings me to the question of illuminstion. mos :urement, 
which is a very simple matter compared with its ealeulation, I moy 
offer a word of caution to those who set themselves to t^ ke rez ding: 
with the various porteble instruments. It tekes somo time for the 
eve to resch its meximum degree of sensitiveness 5t the werk illu- 
mination values encountered in practice, and if the operetor lifts his 
eve from the instrument to gaze directly towards the source of light 
the iris opening is altered, end when he next attempts to tke tho 
seme reading © very different result is obtained. To gusrd egeinst 
this source of error it would be advisable to weer 5 pir of smoked 
glasses when looking at the light sources, simply removing them so 
far as to permit of readings being taken on the instrument. 

To the cenvesser and the contractor such en instrument should be 
a valuable aid. A reading teken with the existing lighting com- 


pared with & value likely to be obtained with the suggest Ad improve- 


ment would go fer towards convincing 2» wavering client. 

Now as to the measurement of illuminstion on streets end open 
sprees, this reises » question 2s to the proper m ethod of testing, T 
is evident that if ù screen is pleced horizont Hy it will receive illu- 
min^tion from al the sources in the neighbourhood, end hene it 
gives 7 measure of the tots! illumin^tion. Tne U Westminster ^ 
method of measuring street lighting is by tosking two rerdings with 
the sereen pointing directly to the source of light ond at engles of 
20 deg. end 30 deg. from the horizontal. As pointed out by Mr. 
Herrison, in his Peper previously referred to, this is not » thoroughly 
setisfectury method. The hunin eye takes in a very wide field, and 
the visus! effect is not measured by either of those methods, 1 think 
thet & visul effect photometer could be constructed having 5 lens 
of approximately equal field to the human eye, receiving light from 
eM the sources in the field of vision end illuminating a sereen which 
could be balanced against a known illuminstion. This would give, I 
venture to think, s more accurate idea of street illuminstion then ¿ny 
photometer st present on the market. 


CE a a CHE PRE PEP TIE RU TER KUMCEMEEIR TC ILE EE ID 


“The Effect of Temperature upon Radioactive Disin- 
tegration,"—ln a Paper on this subject read before the Roval 
Society by Mr. A. S. Russell, the author investigates the 
effect of temperature upon the rate of decay, and the amount, 
of B and y ray activity, of radium emanation, of active deposit, 
and of radium C. The results are entirely negative. All abnor- 
malities of activity of B rays obtained by previous authors, and 
by the author in this research, may be completely explained on 
two simple grounds. The first of these is a change of distri- 
bution of radium C caused by its partial volatilisation inside the 
quartz tube at temperatures greater than 320 deg. The second 


is a change in the partition of radium C between the walls of - 


the quartz envelope and the space enclosed. At room tem- 
perature the greater part of the radium C is usually on the walls. 
At room temperature, after the tube has been cooled suddenly 
from high temperatures, it is entirely on the walls. Above 
650 deg. the radium C is distributed homogeneously through- 
out the volume of the tube. Each of these partitions gives a 
different f ray ionisation in an electroscope, because the avera;re 
path of the rays through the walls of the quartz envelope de- 
pends upon the partition. Under the conditions of experi- 
ment, radium B and radium C, and very probably radium A, 
may be completely volatilised inside sealed quartz tubes at a 
temperature of 650 deg. Radium B commences to volatilise at 
room temperature. 
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THE OIL ENGINE IN ELECTRIC TRACTION. 


The advocates of the liquid fuel typ2 of internal combus- 
tion engine are evidently not allowing the " grass to grow 
under their feet," and if the public are, as we believe thev 
are, impressed by what thev read in the daily Press, the 
recent coal strike will undoubtedly have fostered indirectly 
the idea that the oil engine is soon to beco.ne the universal 
source of power. We do not wish: to imply that this type 
of prime mover is not becoming increasingly important, and 
that its useful field of operation is not daily becoming more 
extensive ; but, so far as present experience goes, there is 
nothing to lead us to believe that oil will largely displace coal 
as a source of energy, ax some writers would have us believe. 
In this connection it is Interesting to notice that Mr. A. 
HorzaPrkL, at the recent meeting of the Institution of 
Naval Architects, suggested that the gas engine was as 
applicable to marine work as the oil engine. 

While electrical engineers are still looking forward to the 
era of electric traction on main line railways, it undoubtedly 
comes somewhat as a shock to read in the “ Westminster 
Gazette " a series of articles foretelling (in. fact, almost 
announcing) the passing of electric traction. The promi- 
nence given to such titles as " Passenger Transport : Elec- 
tricity or the Internal Combustion Engine" and " Why 
Electricity Must Fail," is sufficiently startling to merit the 
attention of electrical engineers, even if the views put for- 
ward in the above articles are lacking in evidence and argu- 
ment. Although agreeing with the writer of these articles, 
which are most probably " inspired," that the day of steam 
locomotives has to a considerable extent passed, we think 
he quite overlooks the fact that an important factor in the 
supersession of the steam locomotive is the relative ineffi- 
ciency of a large number of scattered prime movers com- 
pared with that of a modern power station of large size. The 
substitution of the internal combustion engine tvpe of loco- 
motive for the existing type merely raises the thermal efh- 
ciency of each individual unit without in anv wav bringing 
nearer the advantages of centralisation of power production. 
If the theorv of the oil engine advocate were correct, power 
supply from central stations for industrial purposes would 
be equally out of date, since everv large consumer would be 
well advised to instal his own small power plant. Ex- 
perience, however, shows that everv advantage lies with 
the large station; and even the contributor to the 
" Westminster Gazette " admits that the domain of elec- 
tricity is in the workshop and in the lighting of streets, 
houses and shops. 

To treat. as he dces, every railway traffic problem alike 1s 
impossible in practice. Each class of traffic requires sepa- 
rate consideration. Thus, to take one instance, it is difficult 
to see how a large number of internal combustion engine 
driven coaches could deal with a dense suburban and inter- 
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urban passenger traffic in the satisfactory way that the 
London, Brighton & South Coast, the Metropolitan and 
Metropolitan District Railways have been able to deal by 


motors being necessary in addition to the petrol engine, it is 
difficult to see how such a claim ean be substantiated. The 
question of capital expenditure is most important, and we 
need scarcely remark that no comparison of systems is 
worth serious consideration unless both running costs and 


their electrification. A feature of. this method of operation 
is that each train has the resources of a large power station 
to draw upon to provide the rapid acceleration necessary to | capita] charges are takea into account in each case. 
Turning next to road traction, the writer in the " West- 
minster Gazette ” Imagines that here the Internal combus- 


deal with dense traffic and frequent stops: whereas the 
power provided bv each ixolated internal combustion engine 
would, of necessity, be limited, in order to keep each instal- 


| in OH tion engine now reigns Supreme, as witness his statement 
lation within even moderate limits. Moreover, apart from 


that " the electrically driven tramcar, which has beaten the 
steam train. has in turn been beaten bv the internal combus- 
tion engined omnibus in the first vears of its existence," 


this, owing to the fact that such peak loads are of onlv short 
duration, bv centralising all power production in one 
station à comparatively small amount of plant in the latter As he also believes that the suction gas engine has toa great 
is able to deal with the peak loads of a large number of trains. extent superseded the steam engine for small and moderate 
power for stationary work, it is probable that he is unaware 


of the rapidity with which the electric motor has displaced 


Up to the present, such experiments as have been carried 
out bv the railway companies have not encouraged them to 
look to the internal combustion engine as a universal sub- both in recent years. Again, it must be remembered that 
stitute even for the present tvpe of inefficient steam loco- 
motive. But thev all recognise that there is possibly a 
field for the oil engine. Thus, in our present Issue, we 
describe some pioneering. work which the Great Central 
Railway Co. are carrying on in petrol-electric traction. The 
most that is hoped by the Company, however, is that the oil 
engine will help to solve the problem of dealing with special 
cases of light traffic. 

This question of the present necessity of electrical appa- 
ratus as a link in the adaptation of the oil motor to railway 


tramways are not alwavs the most suitable means of solving 
the urban tratlic problem, and, undoubtedly, in a number of 
Instances, thev cause considerable inconvenience to other 
users of the road. But this is in no way inherent to their 
obtaining a supply of electrical energy from a power station. 
Because the motor omnibus has been found more suitable 
and convenient in certain cases this does not in anv wav 
foreshadow the universal survival of the omnibus and the 
supersession of electric tramways. In this connection the 
trackless trolley vehicle has to be reckoned with. 

We have noticed of late a tendenev on the part of the 
daily Press to urge the claims of tho motor omnibus as against 


conditions is largely avoided by the writer in the “ West- 
minster Gazette," who, moreover, states that with the self- 
contained power coach the cost begins only when the coach 
Starts on its journey and ceases the moment the coach 
Stops, surely ignoring altogether the difficulty of starting, 
namely, thas an oil engine can oalv exert torque when 
ranning. In conjunction with this, take his statement that 
the mammoth generating stations supply current the same 


the electric tramear. Even“ The Times“ recentlv appeared 
to lav undue stress on the disadvantages of the latter. We 
do not know how far this widespread feeling is due to local 
antipathy to the London County Council, since this body, 
besides laying themselves open to criticism as regards their 
tramway policy, have shown little regard to the interests of 
other users of the roads. But the fact remains, that the 
advantages of the motor omnibus and the * Tube " “which. 
by the way, is electric) are at present being unduly lauded in 
the Press and those of the electric tramcar as unduly decried. 
——— 
REVIEWS. 


(Copies of t! e undermenttoned works can be had from TAE ELECTRICIAN Offices, post 
free, on receipt of published price, adiling 3d. fcr books published under 23, Add 
10 per cent. for abroad or for loreign books.) 


“whether 50 or 200 trains are in use "—surelv. a case of dis- 
tortion of facts or of ignorance on the part of the writer com- 
parable with that of many people who imagine that when an 
electrie lamp is broken there is considerable waste of current 
until the switch is ' off." Again, he talks of the self-con- 
tained power coach as being clean and light and requiring 
the minimum of attention ; in all of which particulars the 
electric train is undoubtedly at greater advantage. In most 
cases of the adaptation of the oil engine to railway work, 
moreover, electric motors are a feature, so that the genera- m" l . 

. : b This hook is based on a series of six lectures delivered by the 
tng plant on the coach is additional weight as compared author at the Finsbury Technical College in the latter part of 1910. 
with the ordinary electric coach. The first three chapters comprise a short. historical resume, a 

In one respect, however, the internal combustion engine | compilation of data regarding. quantities of imports and ex- 


ich undoubtedly appears to be at some advantage : it | ports of crude rubber and manufactured rubber goods. and 
y apl : TE È some general remarks on the rubber industry, 


can be tried on a small scale, say, only one vehicle, and dis- Chapters IV. to X. inclusive deal with crude rubbers, latices, 

carded if found unsatisfactory. With electric traction, on | &c, That dealing with wild rubbers necessarily. contains data 

the other hand capital must be spent to a much greater | already published in other works; but, read in conjunction 
, i : > 1 


. with the specially interesting information regarding the propa- 
extent, a g 'Ourse sk has of recent vears : g us : 
» although, of course, “Hie disk Tina o : gation and general treatment of plantation rubbers, the chief 


become almost infinitesimal, since American and other points of difference in treatment of * wild " and " plantation " 
“Xperience is available, Even admitting the above advan- varieties are well brought out. Further, the data and argu- 


i in cc ion wi ation industry should be 
tage, however, we do not at all see how such a claim can be | ments in connection with the plantati " l E ud " 
made as that “tl l ly first cost] of an elec- | Useful to both planters and investors. The c iapter on rubber 

MM e. [apparently first cost] o latices and coagulation concisely handles observations and pro- 


trieally driven coach would be fully equal to the self-con- gress in the research side of that section of the industry, 
tained. oil-driven vehicle generating its own power" As|  Whilethe author's remarks in Chapter IX. cover m of e 
present experience all points to electrical gear and electric generally accepted theories and arguments as'to the causé o 


Rubber. BvP. NCHIDROWITZ. (London: Methuen & Co.) Pp. xvi. 
+303. 10s, 6d. net. 
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* tackiness ` in crude rubbers, and certain valuable indications 
of lus and other observers are recorded, the complexity. nature 
and causes of *' tackiness" and all its attributes still remain 
undisclosed. In Chapter X. the resin, protein matter, &c., are 
discussed in conjunction with other authors’ observations as 
to the composition and constitution of the rubber molecule, 
together with the physical properties of crude rubber, and 
reference is made to synthetic rubber. It also deals to a con- 
siderable extent with the “ viscosity " of rubber and rubber 
solutions as a means of measuring to some degree the streneth 
of " nerve” of rubbers, and claims that “ the viscositv measure- 
ment is a far more accurate test of the strength of a crude rubber 
than any purely mechanical tensile or * hand-pulling > method 
can possibly be." This statement is somewhat debateable ; 
indeed, the author so well explains the complexity of the 
relation between strength or ^ nerve " and viscosity as to make 
it such. Strength tests of crude rubber, whether determined 
hy the “ viscosity ^ or a ~“ tensile ` method (except, perhaps, 
actual hand-pulling) involve a number of different operations 
on the rubber previous to the actual determination of strength, 
and these admittedly affect the strength of the rubber. There- 
fore, it would appear, when viewed perhaps from the practical 
side, that the value of the result of any method is equally 
serviceable, so long as the preparatory operations and the de- 
terminations of a given method are always performed in exactly 
the same manner. In this connection the marked differences 
in " viscosity " of different species shown bv the author, also 
those between rubber from young and older trees, &c., , point to 
the utility of the viscosity method. 

Chapters Xl. to XVE deal with manufacturing processes of 
rubber, including substitutes, waste rubber, pigments, &e. 
The theory and practice of vulcanisation, some analytical 
methods for arriving at composition, and the physical proper- 
ties and methods of application of mechanical tests, are re- 
corded and discussed in considerable detail. 

The illustrations from photographs taken by Dr. Schidrowitz 
during a tour in the Eastern plantations deserve special notice, 
as they convey a vivid idea of actual conditions on estates 
where plantation rubber is handled. The other illustrations, 
including those of machinery, are also good and are well 
explained. 

The notes in the appendix give many points of much impor- 
tance to consumers and manufacturers relative to the utility 
and otherwise of the demands of composition and tests called 
for in consumers’ specifications. A perusal of these notes should 
prove a mutual advantage when forming specifications. 

The book as a whole is written in a style distinctly apart from 
other works on the same subject. F. M. 


Alternating iid Their p sory, Generation and Trans- 
formation. By A. Hay, D.Sc. 3rd edition. (London; 911: 
Harper & Bros.) Pp. xv. + 354. 63. net. 


Since we reviewed the first edition of this book some six 
years ago, alternating-current practice has developed con- 
siderably. Both students and engineers are therefore indebted 
to Prof. Hay for the trouble he has taken in keeping this volume 
up to date. The present edition, the third, shows considerable 
expansion on the second edition, which appeared in 1908, 
whilst compared with the first edition the growth 1s still more 
marked. We notice that the chapter on single-phase com- 
mutator motors, which in the first edition scarcely did this tvpe 
of motor full justice, has now grown to two chapters. "The 
first of these deals with the series motor, whilst. repulsion 
motors and mixed-action commutator motors are discussed in 
the second. 

Of the additions that have been made since the second 
edition appeared, probably the most noteworthy is the in- 
clusion at the end of several of the chapters of sections dealing 
with the price, dimensions, weights, &c., of the apparatus under 
consideration. Thus, the approximate prices of measuring 
instruments and the dimensions, weights and prices of alter- 
nators, transformers and induction motors are given, and should 
prove useful to students in fixing their ideas. 

Another interesting addition (to Chapter XI.) is a discussion 
of the current rush at the instant of switching on a transformer. 


The author clearly explains how under certain conditions the 
initial rush of current in such cases may reach enormous values. 
The remarks on short circuiting of large alternators, which 
follow this section, are also new. In this connection we think 
that readers should also have been referred to the excellent 
Paper on this subject read in March, 1910, by Mr. Miles Walker 
before the Institution of Electrical Engineers. That the book, 
however, has been revised to a recent date is shown by a brief 
description of the Scherbius method of speed control and hy 
the discussion of cascade converters, readers being referred to 
Mr. H. S. Hallo's Institution Paper. of 1909, for details of these 
machines. Automatic voltage regulators for alternators are 
now considered briefly in Chapter XVI., and we think that 
further attention to this subject in future editions would be 
useful. 

In connection with the Scott method of transformation from 
three phase to two phase, an error has crept in im the eighth 
In this line 475 should be 


2/y 3. This has been brought to the notice of the publishers, 
who are now inserting a note correcting the error. 


The Testing of Motive-Power Engines. By R.Royps. (London, 
Wh): Longmans, Green & Co.) Pp. xii. +396. 9s, net. 


line from the bottom of page 131. 


The experimental testing of motive-power engines occupies 


a position of considerable importance in engineering science 
and practice, The objectives in. conducting tests mav be: 
(1) purely commercial, or (2) the illustrating. of natural laws, 
or (3) scientific research. The apoliances required, the methods 
adopted. the measurements made, and the general accuracy 
necessary in the conducting of tests depend to a large degree 
upon the objective in view. In the present work all of these 
variables receive. consideration, so that the book is useful to 
both the student at college and the engineer in practice, The 
author's valuable teaching experience, acquired im the engi- 
neering laboratory of one of the largest British envineering 
colleges, is supported bv some considerable knowledge and 
appreciation of the requirements of commercial life. —— 

Followmg immediately after the introductory chapter on 
some general principles concerning motive-power engines are two 
chapters dealing with the measurement of engineering quanti- 
ties. Considerable space is given to illustrating methods of 
proving the degree of accuracy of the various measuring 
appliances necessary for engine testing. Some 17 pages are 
utilised in considering indicators and indicator reducing gears. 
In addition to the ordinary indicator, flash-light indicators 
and continuous indicator recorders receive notice. Several 
types of brakes (surface frictional, fluid frictional, hydraulic 
and electrical) for measuring the brake horse-power of engines 
are described and illustrated. A band brake of 600 H.P. 
capacity is given in dimensioned detail. 
which have come into prominence coincident with the extended 
use of steam turbines for marine propulsion, receive notice. 
Very little is said about the difficulties in the experimental 
calibration of the shafting. 

In the chapter dealing with the testing of locomotives the 
Pennsylvania Railroad Company's locomotive testing plant 
is described, and sketches of the dvnamometer levers for measur- 
ing the draw-bar pull are given. Testing of this character, 
necessitating so much expensive plant, is very unusual. As 
very few engineers will ever be called upon to undertake testing 
of so special a nature, it appears as if this portion might have 
been omitted without detriment to the book. The loco- 
motive testing generally carried out is more for ascertaining 
mechanical per formance than for other purposes. Itis believed 
that the only plant of the form deseribed to be found in this 
country is at the Swindon works of the G. W. Railway Co. 

In the * Properties of Steam " tables, and in fact throughout 
the book, the Fahrenheit temperature scale is used. Fahren- 
heit degrees and their dependent quantities form an incon- 
venient and unnecessary barrier between the engineering of 
Great Britain and that of other countries, as well as between 
physical laboratory science and applied science. Several 
well-known enzineering colleges in our country, following the 

example set by some of our engineer-scientists, have definitely 
abandoned the Fahrenheit scale. It is regretted that the 
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author of the present work has not given his support. or even 
partial support, to the movement. At the same time it must 
be realised that the compiler of a work during a transition 
period occupies necessarily a somewhat unenviable position. 
Approximately one- -third of the book deals with the testing 
of steam engines, air pumps and condensers, and boilers. In 
view of the advisability of having uniformity in the number 
and position of the records to be made during a test, the Insti- 
tution of Civil Engineers? standard. forms for tabulating test 
results are given. Each line is numbered for convenience in 
reference, and receives detailed consideration later on. The 
derivation of the formule used is given. In illustration of 
the method to be adopted in entering up these sheets, examples 
in which actual trial figures are used are worked out. During 
the past few years the design of condensers and air pumps has 
received a considerable amount of study. The author refers 
to several of the papers contributed to engineering. societies 
by those who have specialised in the subject. In the remainder 
of the book there is work on the testing of Internal Combustion 
Engines, Gas Producers, Water Turbines and Pumps, Fans and 
Blowers, and Refrigeration plant. Throughout the book no 
attempt is made to touch upon the mechanical features of the 
various classes of machines considered. A. C. 


The Scripture of Truth. By uo COLLETT. (London: S. W. 
Pariridgs.) Pp. xii. +324. 23. 61. 


Mr. Sidney Collett (secretary of ihe Globe Telegraph & Trust 
Co.. and of the Submarine Cables Trust) has just issued a new 
edition of one of the many books he has written concerning the 
Bible and its teaching. The book under notice has reached its 
seventh edition and its 25th thousand, and its popularity both 
as a reading and as a gift book may be ganged not only from 
this but also that it is printed in the a tvpe for the blind 
and has been translated into. French, Japanese, Dutch and 
Finnish. 7 The Seripture of Truth " deals with the origin. 
history, translations, language and canon of the Bible ; its plan. 
its symbols and their lessons; and its inspirations. Testi- 
monials, both personal and Press, speak highly of the hook as 
a help and guide to a study of the Christian's faith. It is a 
book which will be appreciated bv young and old of both sexes, 
and its author's earnestness may well prove an incentive of the 
highest value. 

When first published we highly commended Mr. Collett's 
book ; our commendation of the seventh edition is still more 
emphatic. 


THE VECTOR DIAGRAM OF THE SINGLE-PHASE 
REPULSION MOTOR. 


BY THOMAS F. WALL. M.SC., M.ENG, 


Ta a previous Paper* the author has developed the theory of 
the single-phase repulsion motor by an analvtical method, on 
the basis of the actual flux distribution in the air-gap. 

If the flux distribution in the air-gap were sinusoidal, the 
problem could be dealt with by means of vector diagrams. 
The vector treatment of electrical problems (if the assumptions 
which such a treatment requires are allowable), has an 
advantage in that it enables a mental picture to be obtained 
as to what 1s taking place, and the physical meaning of the 
results is more easily grasped. On the other hand, there is often 
a danger of sacrificing accuracy, by making assumptions which 
ean hardly be considered as even approximately true, for the 
sake of taking advantage of the simplifications which result 
from the assumption of sinusoidal flux distribution. Never- 
theless, the vector diagram can at least form a guide as to the 
general performance of a machine. By checking the results 
so obtained, by comparison with the results deduced from the 
more rigorous analytical treatment, the percentage error 
which may be expected from the assumption of sinusoidal 
flux distribution can be ascertained. 

In the following pages the vector diagram for the single- 
phase repulsion motor is developed, and the results obtained 
in this way are compared with those obtained by the author 


* Tax ELECTRICIAN, Vols. XLV] IL. and XL Y II. nd 


in the previous Paper. From experimental data the relative 
accuracy of the two methods is found, and it will be seen that 
for this type of motor the accuracy of the analytical method 
is much greater than that of the vector method. The vector 
treatment can, therefore, for this type of motor. be taken only 
as a guide to the general behaviour of the machine ; but in all 
cases in which practical accuracy is required the result; given 
in the author's previous Paper should be used, 


PART I. 


In order that the treatment mav be as simple as possible, 
and in order that the influence of the resistance and leakage 
reactance of the stator and rotor windings may easily be seen, 
the simplest possible case will be dealt with first—viz., that in 
which the resistance and leakage reactance of both the stator 
and rotor windings are neglected. 

Fiz. 1 represents diagrammatically a two-pole repulsion 
motor, the rotor brushes being shown d'splaced by an angle 9 
from the stator axis. Let F, represent the r.m.s. value of the 
flux per pole which would be established by a current of 
r.m.8. value I, in the stator winding, if no current were 
flowing in the rotor winding. This flux may be resolved into 
two components at right anzles, viz., F, cos Ü and F, sin f), 
respectively in the d'rection. of, and perpendicular to, the 
rotor axis, as shown in Fig. 2. 


Let the r.m.s. value of the applied pressure at the stator 


terminals be maintained constant and equal to E volts. Further, 
let the frequency of the supply be v cycles per second, the speed 
of the motor be «u revolutions per second, and for thes» condi- 
ti^ ns let T, amperes b» th^ r.m.s. value of the stator current, 


eros 


Fic. I. Fic. 2. 


and I, amperes the r.m.s. value of the rotor current. The r.m.s. 
value of the flux per pole which would be established by the 
rotor current if the stator current were suppressed, is denoted 
bv F,. The flux F, will have, in general, a time displacement 
relatively to the flux F.. and the actually existing flux in the 
air-gap will be the resultant of these two individual fluxes. 
Let f be the vectorial resultant of F, and F, cos 0 (Fig. 2). The 
flux f will consequently represent the actually e existing flux in 
the rotor axis. 

Consider the balance of E.M.F.s in the rotor circuit: 

Since the resistance and leakage reactance of the rotor cir- 
cuit are to be neglected in the first instance, there will be only 
two induced E.M.F.s in this circuit to be considered, viz. 

1. An E.M.F. of rotation of r.m.s. value, F, sin Ouk,,* lie h 
is in phase with F, sin @ (and consequently with F,). The fre- 
quency of this E. M. F. is v cycles per second, ie., the same a3 
the supply. 

2. An E.M.F. of pulsation of r.m.s. value, frk., due *o the 
pulsation of f in the rotor axis. This E.M.F. is 90" behind f in 
time. 

These two E.M.F's must be equal and opposite, since they 
are the only E.M.F's in the circuit. It immediately follows 
that f is 90° behind F, sin Ouk, in time, and has the value 
F, sin Ouk, 

© vk 


* The values of the various ; constants b, Lj, ete., are given in an 
Appendix. 


! (see Fig. 3). But f is the vectorial resultant of 


— 


24 


Ones = 


F, cos Ô and F, (see Fig. 2) and hence the position of F, is 
obtained as in Fig. 4. The angle a is such that tana=//F, cos 6 
—tanÜuk,; where k=, ^ ; 
Next, consider the balance of E.M.F's in the stator circuit :—- 
The E.M.F's induced in the stator circuit are : 
1. An E.M.F. of r.m.s. value F,vk, volts, due to the pulsa- 
tion of F,.. This E.M.F. is 90? behind F, in time. 
2. An E.M.F. of r.m.s. value F, cos Ork, volts, due to the 
pulsation of F,. This E.M.F. is 90° behind F, in time. 
The resultant of these two E.M.F's must be cqual and 
opposite to the applied pressure E. 
The vector diagram of the stator circuit may now be drawn. 
(See Fig. 5.) 
Draw the vector of F, horizontally. ‘This is also the direc- 
tion of I. Draw the vector of F rk, 90° behind F,. Draw the 
vector of F, cos 9vk,, 90° behind F,. Let OA be the resultant 


of Fyk, and Frk, cos 0. Then OA is equal and opposite to 
the applied pressure E. Hence, producing AO by an amont 


f E 


F sin Gk, fv k; 


Fiy. 3. 


equal to AO the position of E is obtained, as is also the angle 
¢ of phase displacement of the current, relatively to the pressure. 
From the vector diagram of Fig. 5 the following may be 
deduced : 
AC=F,vk,=AB+ BC. 
AB=Esin¢?: BC—F, cos Or cosak, 
F vk, =E sin $+ F, cos Ork, cosa. 
F, cos a= F, cos 0, 
E sin $ = F,rk, —F, cos? Órk, = F,vk, sin?0, 
|, F,=Esin g/vrk, sin?*6. 
Since F, is proportional to I, the last expression may be written 
I, — constant. sin . 
In Fig. 6 it is seen that OA —OM sin 9, and hence it follows 
that the extremity of the vector of the stator current moves 
over a circle whose diameter is at right angles to the vector of 


the applied pressure. 


But 


But 


FE cosÜ 


Fia. 4. 


An inspection of Figs. 4 and 5 shows that the following 


relationships hold : 
F, sin a =/= F, sin 6uks, 
E cos p= F; cos Üvk,sin a= F, sin Quk, cos Ovk, 
=F, u sin 201, 


where k= 4vkyh,. 
-, u=E cos à F, sin 26k;, 
cos 
le.s Speed =constant I ?. 
1 
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Again, the torque of the motor is given by the product : the 
component (F,sin 0) of the stator flux perpendicular to the 
rotor axis, the rotor current, and the cosine of the phase angle 
between them. The rotor current is proportional to F,, and 
is in phase with F,, and the angle between the rotor current and 
the stator flux is therefore the angle a of Fig. 4. Hence the 
torque is = constant. F, sin O.F. cosa. But F, cosa := F,cos 0. 
Hen-e the torque is = constant. F,? sin 20, 7.¢., torque = con- 
stant.l,? for any given angle 0 of the displacement of the 
brush axis. 


OM OA 


From Fig. 6 it is seen that OA OF hence OF (or AH) 


—constant I,?. Hence AH is proportional to the torque. 


Evk N 


ETE, 
` 


Fi cas6vhy 8C 


Tic. 5. 


Since no losses have been considered it follows that the power 
of the motor is given by E.I,.cos¢, i.c. a constant “AF. Hence 
AF is proportional to the power. 

The resistance and leakage reactance of both the rotor and 
stator coils will now be taken into account, still under the 
assumption of sinusoidal flux distribution in the air-gap. 

Let F, be the r.m.s. value of the flux per pole which Jinks 
the rotor windings when the stator current has an r.m s. value 


Fia. 6. 


of I, amperes, there being no current in the rotor winding. 


Let DN be any straight line drawn at right angles to the | Let F,(1--A,)* be the r.m.s. value of the flux per pole linking 


horizontal diameter of the circle. 
geometry of the circle that OK-OA is a constant. 
OK . I, =constant. 
0 
js DK —constant EË 


3 


" ° e 1 
4.6., DK is proportional to the speed. 


Hence | 


It follows from the | the stator windings when the stator current has an r.m.s. 
value of I, amperes. 
the flux per pole, linking the stator windings when the rotor 
current has a value I, r.m.s. amperes, there being no current 


Similarly let F, be the r.m.s. value of 


— 


* For the values of ^, and ^, in terms of the respective coeflicients 


of leakage self-induction, see Appendix. 


* 
- 
— —M——— — - 


in the stator windings. Let F,(1 4-A,)* be the r.m.s. value 
of the flux per pole linking the rotor windings for the same 
conditions. Let R, be the resistance of the rotor windings, 
and let R, be tlie resistance of the stator windings. 

Considering the E.M.F's induced. in the rotor circuit, 
Figs. 7 and 8 have been drawn to correspond to the previous 
Figs. 3 and 4. 


Fic. 7. 
From Figs. 7 and 8 the following equations for the rotor 
ciruit may be deduced : 

[co56—F,(1-Aj)sin(94-8) . . . . (0) 
fk,snó-LR,sn(ó—3) . .. . . . .(2) 
jrk cos — LR, cos (0--B)-- Fy sinÜuk, . . .(3) 
F, cos 0 — F,(1-- Aj) cos(6--/3) -fsinàó. . . .(4) 

Also Fil rA) =b, o * 9 è 8 e e 8 9 c (5) 
Ec) S E g^ ut a oa ak a od dedi) 


Fisin Ouk, 
where b, and b, are certain constants. 


The vector diagram for the stator circuit is shown in Fig. 9, 
from which the following may be deduced :— 
Ecos ø = F; cos Ovk,sin(8+8)+LR, . . . . 
E sin $ = F,(1+A,)rh,— F, cos Ork, cos (ò+ B). 


Also from equations (1), (2) and (6), tané6--—— , . , 
vkb, 


Making use of the equations already given for the rotor circuit, 
(F cos 0—/ sin) | 


E sin 4 + A) — cosÜrk, =F (1+-A,)vhy,  .— . (10) 
From equations (9) and (10) : 
a ÍR: cos 8 cos Ovk, F, cos? Ovk,. 
Esn$— ATA) -FG +A,)vh,— a +A) e . (1 1) 
From equations (1), (7) and (1 l): 

RE cos IRR, F, cos?0vk, 


E sn$— rkb, + Wb, TAUA k= Aj "D (1 
From equatioas (3) and (12) : 
F, cos? Ork, 
(LA) 
_1,R,R, 


l vkb, ' 
. (13) 


COS nou $ c036—cos $ sin à] = F (14-A) vk, — 


E sin ($ — 6) 


eL 


LN 


cond bvk,— — 1 I o c s]. 
i [ du kih TET EAM 
This is the equation of a circle of diameter 


M 
RE cost vk by |] 
Th vk,b, ü + X2)(1 "s uj 

€ centre of this circle lies on a line inclined at an angle 6 to 


Cos à b vk, - 


* For the ; ma NOMEN 
For the valu:« of A, and A, in terms of the respective cocfficien!s 


BLITZ 1; M . 
of leakage self-induction, see Appendix. 
4 " 
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2) 


the ‘abscissa axis, and the circumference passes through the 
origin of co-ordinates. The circle is shown in Fig. 10. | 
A representation in the circle diagram of the speed of the 
motor may be obtained as follows: 
From tle vector diagram of Fig. 9, NES T 


E cos $ = F; cos 0rk,sinià B) 4 Ri: 


f cosò 
—— cos@h40R,. ..... .(l 
[qu ARA E 
From equations (3) and (1): 
x . uli by 
V, (cos Ü-4- sin 0 R 
2 : 
pe — (cot ócos ò- Sin à) 1. 
FusApvEA, 
DONE 12 
m E 
i 
! 
FcosOvk, 
Fic. 9. 
Hence from equations (14) and (15) 
(E cos 9 — ILLR1)(1-- A)(cot? 6+ 1) 
3 : wh b, 
Es P, (cos 041 sind R. jen ò cos Qd, . (16) 
But it has been shown above (equation 12) that 
E sin $(1 +A,) cot 8— E cos (1-7 A) - IRE + A,) 
— (LAE AF rhi cot 6—F, cos? Ov) cot à, (17) 
th . 
j a 
HI uu. n 
3 p 
Ši 
Š 
: S 
JUN HC MN 
pee —— 
D (5 i eae 
f 
Fic. 10. 


Equations (16) and (17) give 


E cos($ — 9) bl, sin?) Lk. 
——ÁÀ— «lb 6 pup de es lid 
ES 1(2,14,+ R, cot yay 90 VA; R, (18) 
The speed of the motor is thus seen to be proportional to 
cos (S— ô) 
— Tq —- — constant. 


1 
Referring to Fig. 10. Let DK be any straight line drawn at 
right angles to the diameter OM of the circle. The intercept 
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OK of any current vector OÀ (or of OA produced) is equal to 


constant 


— 


I 


through 5. 


The torque of the motor is proportional to the product of 
the rotor current, the flux due to the stator current, and the 


cosine of the phase angle between them. 
i.e., torque Is proportional to L..F,.cos (6 +). 


By the aid of equations (4) and (15) this expression may be 


shown to be proportional to I,2.A — I,2.B.u: where A and B 
are constant for any given value of 0, the brush displacement. 
It has been shown that the speed u is proportional to 
cos ($—9) 
I, 

Hence the torque is proportional to 1,2 — I, cos($ —9).C. Since 
cos ($ —3) is identically equal to 4’ sin $ — E" sin ($ — ô) and I, 
is proportional to sin ($ — ô) the torque may be written propor- 
tional to Ij? - I,.D sin p+ I,.G. sin ($ — ô), @e., proportional to 
I [sin (ø -6)—H.sing]. But this last expression may also be 


written , 
I,.K.sin($ — D), 


— constant. 


where 
T a = sin 6 
K-4/(cosó— H)?--sin£à and tang-—- ——3—qr 


Hence the torque may be represented by the perpendicular 
distance AH of the extremity of the current vector from a line 
passing through the origin of co-ordinates and inclined to the 
ordinate axis at an angle 8 (see Fig. 10). 

It can be shown that the power is proportional to the dis- 
tance of the extremity of the current vector from another 
straight line. Since the power is zero both when the torque is 
zero and when the speed 1s zero, this line may at once be drawn 
passing through the short-circuit point A, and through the 
point T (the intersection of the torque line OH and the circle), 
as shown in Fig. 10. 


PART II. 
À comparison will now be drawn between the results of the 
tests which have been described in the author's previous Paper 
and the results obtained by the use of (1) the analytical theory 


0 10 20 Amperes 
Scale for Carrent 
Fic. 11. 


developed in the previous Paper, (2) the vector theory developed 
in the foregoing pages. 1 ero 5 040 c — wu a4 

For the motor on which the tests were made the curve of 
flux distribution due to a current in the stator winding was 
trapezoidal in shape. The fundamental wave of this curve has 
been found to have an amplitude=0-96 x the maximum ordi- 
nate of this flux distribution curve. 

The flux distribution curve due to a current in the rotor 
winding was triangular in shape. The fundamental wave of 


this curve has been found to have an amplitude 0-81 x the 


maximum ordinate of this flux distribution curve. 


Hence the speed ofthe motor may be represented by 


| 
the distance DK (which is OK cos (¢ - ô) ), minus some constant 
amount DS. The short-circuit current vector, OA,, will pass 


The fundamental wave of the curve of flux distribution 
will be taken as the sine curve of flux distribution in each case. 

The constants used in the foregoing pages had the following 
values :— 

b,:-24,050 ; 0,—9,930 ; k =564-10-"; &,=188-:10-"; 
k,-: 384-107", 
The resistance of the stator winding was approximately =0. 
The frequency of supply was 50 cycles per second. The 
applied pressure at the stator terminals was 90 volts (r.m.s. 
value). The constants 4, and 4, were very small, and are here 
taken to be of negligible value. The resistance of the rotor 
circuit had the following values (see previous Paper) :— 
0=0-22 0-257 0-32 

Resistance of rotor circuit 0:03” 0-05" 0.07" 

By making the substitutions in the formule given in the 
previous pages the following results are obtained :— 


0 -= 0:2 0-25 0-377 
tan ô -- 0-032 0:051 0-075 
cos Óó — approx. | approx. ] approx. 1 


sin d=approx. tan approx. tan 6 approx. tan 6. 


Diameter of the 
current circle 56 amperes — 39 amperes 29-8 amperes. 


In order to obtain the scale for the representation of the 
speed in the circle diagram, the equation number 18 1s used. 


Q 200 400 600 KW ],0u0 


2)0 40) 600 800 1,009 


10 5j 
p | E 
. 06 — 
H M 
9 0 
° ES 
0:2 
0 N 
i 200 100 600 NJ) 1,200 
Speed (Reva. per Min.) 
Fic. 12. 


By substituting in this equation v =0, and » say 10 revolutions 
per second, the phase angles of the current for these two con- 
ditions are obtained, and consequently the scale for the speed 
is given by the corresponding intercepts on the speed line. 

Fig. 11 shows the circle diagram obtained in this way for a 
displacement of the short-circuited rotor brushes out of the 
stator axis by 36 electrical degrees—i.e., 0=0-27. 

The circle diagrams have also been drawn out in this way for 
the case of 0=0-252 and 0 — 0-3zt, but are not reproduced here 
as the one diagram given is typical of all three. 

.In Fig. 12 the values of the stator current and power factor 


are shown as functions of the speed for the three different 


values of Q by the full line curves. 


_ In the previous Paper (Fig. 20) the values of the stator 


current and power factor as deduced from the analytical theory 


— ——— 
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are shown. The values of the stator current and power factor 
as actually obtained in the test are indicated by points marked 
with a cross in the same Fig. 20. 

The most striking feature of the comparison of the curves 
given in the accompanying Fig. 12 and Fig. 20 of the previous 
Paper, is the close agreement of the results obtained by the use 
of the analytical theory as compared with those obtained by 
the use of the vector theory developed in the present Paper. 
For accurate work it is, therefore, not satisfactory to use the 
results deduced from the vector theory (i.e., a theory based on 
the assumption of sinusoidal flux distribution in the air-gap). 
In all cases in which reasonable accuracy is desired the results 
deduced from the analytical theory should be used. 


APPENDIX. 


The values of the various constants used in the vector treat- 
ment of the single-phase repulsion motor, are given below in 
terms of the winding data and dimensions of the machine. 

1. Let F, represent the root mean square value of the flux per 
pole which links the rotor winding when a current of root mean 
square value I, flows in the stator winding, and the rotor 
winding carries no current. 

F,(1-- 4) represent the root mean square value of the flux 
per pole which links the stator winding when a current of 
root mean square value I, flows in the stator winding, and the 
rotor winding carries no current. 

F,, and F,(14-4,), represent similar values for the rotor 
winding. 

r represent the mean radius of the air-gap in centimetres. 

l represent the effective length of the cores (both cores being 
assumed to have the same axial length). 

P represent the number of pairs of poles. 


Z, represent the total number of active conductors in the 


stator winding. 

Z, represent the total number of active conductors in the 
rotor winding. 

p, represent the number of paths in parallel in the stator 
winding. 

p», represent the number of paths in parallel in the rotor 
winding. 

k represent the air-gap coefficient which takes account of the 
contraction of the flux, due to the slots. 

l, represent the length of the air-gap in centimetres. 

The following results may be deduced :— 


bi ur qiia. jr 


-Fall Aa) _ Zaril + do) 

I, — Pl 
_ The root mean square value of the E.M.F. of rotation induced 
in the rotor winding, due to a flux of root mean square value 
F, sin 0 at right angles to the rotor axis (see Fig. 2), is 

F, sin Ouk,, 
where u is the speed in revolutions per second, and 
eter. 

i p3,10" 
_ The root mean square value of the E.M.F. of pulsation 
induced in the rotor winding due to the sinusoidally distributed 
flux of root mean square value / in the rotor axis is 


b, 


uh lk 
in which v denotes the frequency of pulsation, where 
E 27, 
?o p.10 


. The root mean square value of the E.M.F. of pulsation 
induced in the stator winding, due to a sinusoidally distributed 
pulsating flux of root mean square value F,, is — ^ 


F kw, 
2Z 
where = l A 
k, pulo 
Also put ; dm bg. 
vk , 


27 


2. If S, be the leakage inductance of the stator winding, in 


henrys, the following relationship holds: — 


Ab ayy 
(Le À) 

Similarly, if S, be the leakage inductance of the rotor 
winding, in henrys, 


228, 


Aabokov 
iQ EAE 


NEW TYPES OF CARS FOR THE LIVERPOOL 
CORPORATION TRAMWAYS. 


* In the annual report of Mr. C. W. Mellins, genere! manager of the 
Liverpool Corporation Tramwevs, for the year 1911, which has just. 
been issued, mention is made of the fact that the Tramways and 
Electric Power and Lighting Committee agreed at a recent meeting 
to have two sample cers built to the design of the general 
manager. As these cars possess a number of novel features, the 
following particulars from the report should prove of interest. 

One of the cars is a bogie truck car with a centre entrance and a 
double stzircase inside the body of the car affording separete entrance 
end exit to the upper deck ; this arrangement elso provides a separate 
entrance and exit to the lower deck of the car. This car has an 
overall length of 36 ft. and provides seating accommodation for 
84 passengers. : 


49 Electro- magnet 
Gong a i. m 
Elcctro- magnet jou 
= = Battery 
ZA Conductors 
55» Lt Bell Push 


Governor 


Wheel 


- - = b nz -e 


Fic. 1.—DIAGRAM oP AUTOMATIC ELECTRICALLY-CONTROLLED SIGNAL 
AND BARRIER FOR REAR PLATFORM. 


The other, a single-truck car, has an overall length of 31 ft., and 
provides seating accommodation for 74 passengers. This car has a 
double staircase at either end, thus effording separate entrance and 
exit to the upper deck and also to the lower deck of the car. The 
fares can either be collected when passengers are entering the car or 
at any other time of the journey. 

The arrangement of the two types of cars is shown in Figs. 2 and 3. 

The covered double-deck bogie car has a body 35 ft. long by 7 ft. 
4 in. wide, and 16 ft. from the ground to the outside of the roof. The 
centre entrance, with its pletform 7 ft. long. divides the lower body 
end forms two compartments fitted with transverse seats. The 
smaller comp2rtment measures 11 ft. by 7 ft. 4 in., with swing doors 
opening inwards, and arranged to seat 12 passengers. The other 
compartment measures 12 ft. by 7 ft. 4 in., with double sliding doors 
recessed in the bulk head, end seats 20 passengers, whilst the upper 
deck covered throughout its length, viz., 35 ft., provides seats for 
52 passengers, bringing the total seating capacity of the car up to 84. 

The leading features of this car lies in the central platform, which 
is divided into three by light curved brass rail barriers mounted on 
swivel joints, as will be noticed in Fig. 2, so that they may be turned 
over to the opposite side on reversal of the car. The off side of the 
platform is protected by balanced horizontal bars running in guides 
and arranged to slide upwards when not in use. The two outside 
portions of the platform are used as exits, and the larger, or centre, 
portions as an entrance ; by this means all passengers boarding or 
leaving are brought to a focus under the control of the conductor. 
Two separate straight stairs run parallel from the platform and open 
into the upper deck through vestibules, the near side stairs being an 


r.2 
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exit and the off side en entrance, enebling the cer to fill and empty 
simulteneously, «voiding confusion and loss of time. The platform 


has ample &ccommodation for & large number of passengers to stend; | 


ellowing of the car being started withaut deley end the conductor 
to collect the feres PEE the P. “ssengers disperse to the different 
compartments. eas 


. The main doot leading from the centre’ ‘platform: are spring con- | 
trolled, ‘so that when the doors ate pulled helf way the spring com- | 


Horizontal Guard Rai! (balanced) Lowered on “Off “side o£. platform. 
ection of car is reversed 


Arranged to slide upwards when dir 


— —Btep 


tJ 


Horizontal Guard Rai — rd Ra '- = 


|! Platform 


Brass — 
Barrier 

Bail 

- 

c 


Step 


built severe! inches below the car floor. end by reducing the height 
of the step at the entrance so facilitates boerding. 

: A'flap gate or barrier with suitable inscription is mounted on the 
vertical hand reil, and is 80 arranged end connected with the sterting 
' signal (or geor) that it is à mechanicel impossibility for the starting 
| signal to be given without the gates first closing. end automatically 
opening, when the car comes to a stand. The cross barrier or flap ia 
articulated to the sleeve by. light spring, so that a passenger may 


Brass Barrier to hav< 


& swivel joint at A. End B to dro; into - tet bzed to 
When the direction Q | Barrier to bs 
thrown over to pos 


vertical band rail 


Exit Entrance Exit | 
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dimid ue need. 
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Lower Deck with Transverae Seats for 32. 
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Upper Deok - Seats for 52. 
Fic. 2.—DOUBLE-DKCK Boole CAR. 


pletes the rest of the trevel and holds them either wide open or shut 
tight, as the case mzy be. At both ends & comp»rtment is provided 
for the motor men end control gears, with single sliding doors op: ening 
into the car body for use of the driver and conductor, as oces3ion 
may erise. 

The centre entranco has the advantage that the stairs and pletform 
are protected from the weather; whilst, moreover, the load being 


overall length of 31 ft., end 7 ft. p'etforms. 


bozrd or leave the car whilst in motion ; but in doing so he must 


deliberately push eside the barrier, of course at his own risk. 


The single truck car referred to above hos en 8 ft. wheel base, an 


The upp?r end lower 
bodies sre fitted with a combination of transverse ond longitudinal 


seats, having a total seating capacity of 74. Each platform is pro- 
vided with sep arate entrance end exit, with two stairs running in 
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26 Seats Lower Deck — 
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‘Fic. 3,—Sixene-TAUCK C AR. 


taken at the centre between the wheels is conducive to smooth 
running, 2s the weight is distributed equally over the body and truck 
springs, thus obviating thet tilting action noticeable on other types 
of cars when approaching or leaving the penny steges. The car body 
being carried on à gap frame ir bearers) Mlows the platform to be 


opposite directions for ingress and egress to and from the upper deck. 

A fixed rail barrier divides the incoming and outgoing passengers., 
and also forms » recess fur the conductor to stand in; with suitable 

brackets for mounting his checking teckle. l 


This car is titted with ap interesting signalling arrengenment. The 
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oljet of this device is to give & definite signal (independent of the 


conductor) to the passengers on the rear or boarding platform thet 


the car is about to start, 

A balanced or spring controlled signal arm is operated by two 
electrie magnets energised by colls, the circuit being controlled from 
thre diferent positions :—{1) From the controller power handle in 
the dle motion. between the off position end first power notch ; 
di From the sme! governor driven off the rosd. wheel ; (3) From the 
push of the starting signe!, conductors p'etform. From the con- 
nections shown in Fig. Lit will be seen thet the signs! must fe"! before 


` 


pendent of the eonduetor, who mèy be on the upper deck. 


tho ew sterts end so give audible and visib'e warning. quite md>-. | 


L 
~ » $ 
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 PHYSICAL SOCIETY. — 23 


At the meeting held on Friday, March 22nd, at the Imperial 
(lige of Science, Prof. C. H. Lers, F.R.S., vice-president, in- the 
thur, a Paper on ie. E Sin aes 


“ A 2,000-frequency Alternator " 
va read by Mr. W. DUDDELL. | 


The author described and exhibited a small 2.000-frequency 
aiemitor which he had designed and had constructed for testing 
paps. mainly in connection with telephonic measurements. The 
ermter is of the salient pole. revolving field type running at 
Svs, per miri The stator is smooth and wound like a gramme 
pui Hie object being to obtain as nearly as possible a sine wave. 

The author gave curves showing the open-circuit characteristic. 
He short-cirent enrrent and the regulation of the alternator at four 
d? mrt frequencies, The output of the alternator amounted to as 
ner has fw, at the higher frequencies. 

(hillexriph curves of the alternator on open circuit and when 
katal with non-inductive resistance, inductances and condensers 
wer hoan, These appeared to b» practically sine waves, This i5 
ot. however, strictly the case, as there is a slight third harmonic 
mant, To demonstrate this a further set of oscillograph curves 
v PD. of the alternator were exhibited. — In taking these curves 
Perononduetive resistance in series with the oscillograph strips was 
tpl: thy? small condenser so as to accentuate the upper harmonics- 
"Tæ anthor described an attempt at 2.000 frequency, which had 
Isl. tu repat Dr. Thompson's experiment on the effect of an 
avt inne magnetic field on the brain. | 

M B.S, Conn stated that Mr. Duddell had supplied one of his 
“rotors to Telephone House, and it had given thorough proof of its 
rarity and usefulness. He exhibited characteristics and oscilo- 
Mots taken from the machine. The third harmonie that was present 
oc m practical detriment. 1E the capacity of a microfarad mica 
en er was found from the enrrent taken by it and the voltage applied 
ctor wes les than 0:2 per cent. ata frequency of 1.000. The only 
e muble had been in the driving belt. but that had been satis- 
rh eterome, "The instrument lent itself to a variety of interesting 
ve dM telephone be put across the machine when run at the reso- 
Fn: Írqueney the amplitude of vibration was such that matches 
j ^ s blown out at a distance of 3 or £ metres. 

T FO asked whether Mr. Duddell needed a constant valtave at 
‘Inquencies, as this would necessitate a very high flux at low 


Poe T 


Peneus, and vice Versa, E 


w SOAM described a somewhat similar machine Rn o 
wr: n ue ee UM tits 
"sis Mod en poles which were wound zigzag with eis Ps ii 
Sep P mn up to frequencies of 8.000, and was perfectly 

aest speed. He exhibited oscillograms of the wave- 


finn T w : 7 . 
m a machine was largely used for measuring the apparent resis- 
ansa, le Coils. The wave-form was purified by means of sifting 


mae ee) ine fre queney constant a vibrating reed was placed 
nei ted in So alae fixed on the shaft of the motor and 
Ve ped e; ies with the armature. If the motor ran out of phase 
“either an accelerating or retarding current was sent through 

A counter and a chronograph always showed that the 


"a AM ature, 
Moher of relati: 
revolutions per minute was exactly the same as the vibrations 


e neq. 


in W 
"at ie STMPSER commented on the small drop in voltage at the 
‘ies. From a acientific point of view the chief points in the 
air-gap: and the unslotted armature. It was to 


l regulation was due. 


e 


The AUTHOR, in reply. stated that the machine supplied to Mr. Cohen waa 
one of the three original ones. In the later ones the armature wes wound 
in three sections, which could all be placed in parallel or in series. This 
was to avoid having to use a transformer in order to obtain the required 
voltage which might distort the wave-form. In reply to Mr. Pollock, he 
stated that the zigzag form of winding was an excellent one for the 
highest frequencies. He mentioned that Sir D, Salomons had constructed 
an alternator giving a frequency of 10.000. This was a prototype of the 
modern alternators giving frequencies of 100.000. In reply to Dr. 
Sum pner; he'stated that the good regulation possessed by the machine 
was helpful in avoiding distortion of all kinds.” He was indebted to 
Meese. Muirhead & Co. for having built the machine. 

"en A Paper on - | Do. i s 
# A Method of Comparing Capacities at Various Frequencies `” : 


was read by Mr. A. CAMPBELL. €! 

"To compzre.the capacities of two condensers under conditions 
similar to those in Maxwell's commutator. method, they are charged 
atid short-circuited periodically in two adjacent arms of a bridge by a 
double rotating commutator, the corresponding contacts being made 


simultaneously. If the other arms of the bridge are resistances R 


and S, and a battery and direot.current.galvanometer (of long period) 


"are used, then a balance is obtained when K,'k,—R;s. The 


method is highly sensitive. | Methods (like the above) in which the 
applied voltage has a square-topped wave-form give results in agree- 
ment with those using sine wave-form when the period of charge (and 
equal discharge) with the square-topped wave is 2: z times the half- 


period of the sine wave. 


Dr. J. A. Fresse remarked that Mr. Campbell's suggestion for using a 
double commutator for comparing eapacities in a Wheatstone's bridge: 
was not altogether new. Many years ago a double commutator was made 
in the Pender Electrical Laboratory at University College for this identical 
purpose, Senee a condenser plus a commutator behave. like a resistance 
and let through a certain quantity of electricity per second, it was an 
obvious application to insert in the two branches of à Wheatstone bride 
two condensers and a double commutator so arranged as to charge and 
discharge the condensers simultaneously. The method seemed s0 ob- 
vious that he did not trouble to describe it. The double commutator 


method could also be used with advantage for compiring together by a- 


bridge method the capacity of a small adjustable air condenser with the 
capacity of a wireless telegraph antenna. The «mall air condenser could 
have its capacity determined by the Carey Foster method, and it was 
then not necessary to carry about apparatus for standardising the 
galvanometer. A. 

Dr. RessELL queried the utility of finding the ratio of the effective 
capacities of two condensers having diflerent absorptive properties by a 
double commutator method, He also asked whether the author's 
experimental result could not be expressed more simply by saying that 
the ratio of the effective capacities was the same with sine and square- 
shaped periodic waves when the charges given to the condensers were the 
same in the two cases, 

Mr. E. H. RAYNER pointed out that in tests of condensers with alter- 
nating currents the polarisation was continually reversed, but in the 
present method the polarisation was always in the same direction. 

The AvTHon, in reply. said that the method did not appear to have 
been described before. | He was interested to hear that Dr. Fleming had 
been using it for some time past. In reply to Dr. Russell, he pointed out 
that in the alternating-current methods the absorption was separated 
from the capacity, and hence the latter might reasonably be called the 
true capacity at the particular frequency used. He did not think Dr. 
Russell's remark about the curves having equal areas was quite valid. 
In reply to Mr. Rayner, he stated that when. in Maxwells method, a 
reversing commutator was used, it gave with a mica condenser exactly 
the same results as the usual short-circuiting commutator, 


A Paper on | | | 
“The Coefficients of Expansion of Fused Silica and Mercury " 
was read by Mr. H. DONALDSON. | 


Tt is shown by experiments on the silica metre of the National 
Physical Laboratory that the values for the coefficient of expansion 
of fused silica obtained bv previous observers on small specimens by 
optical methods are contirmed by the comparator method with a 
long specimen. These values are then used to obtain. from Harlow’s 
experiments (** Proc. Phys. Soc.," XXIV., p. 30, December. 1911), 
values for the mean coefficient of expansion of mercury for the ranges 


„0°C. to 100°C. and 0°C, to 184°C. The use of these in conjunction 


with the previous observations of Chappius on the expansion of 
mercury leads to the representation of that expansion by tho 
equation :— 

V,=Vo(1 + 1:81384 x 10-1 + 9-862 x 10-% + 1-6298 x 10 "w, 


Other formule for the representation of the same quantity are 
quoted and examined, and it is suggested that further experiments 
with a silica weight thermometer would go far in elucidating tho 
points of difficulty connected with them. 


The hour being late, the;disenssion on this Paper was, on Dr. HARKERS 
proposal, adjourned till the next mecting. 
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THE CORRUGATION OF RAILS. ' 


4 


We give below an account of the discussion that took place 
at the Manchester Local Section of the Institution of Klectrical 
Engineers when Prof. A. Schwartz and Mr. R. G. Cunliffe read 
their Paper on thissubject. Anahstract of this Paper appeared 
in our last issue. 


Mr. J. Prescott could not come to any definite conclusion as to 
whether corrugations were caused by vibration or not. The authors’ 
experiments exhibited som? short-pitched corrugations (about yain. 
long) which wer» always visible at the beginning. and he thought these 
were due to some elastic vibration. The calculations in the Paper 
showed that they might possibly be due either to the longitudinal 
Vibrations of the rod or to the torsional vibrations. These latter were 
certain to be present, because the rubbing cylinder was attached to one 
side of the connecting rod. The speaker could not decide which of these 
two oscillations caused the corrugation, but the torsional oscillations 
seemed the more probable. Tho long-pitched corrugations were prot- 
ably due to some extent to oscillations. Calculations on a Brill truck 
showed that the oscillations due to the spring system could not produce 
the well-known corrugations of 2 in. and 3 in. pitch on tram rails. It 
did not follow, however, that oscillations were not the cause, as many 
parts of a truck could vibrate besides the springs, and it would need an 
accurate knowledge of the rigidity of the parts in order to decide whether 
oscillations of the right period were possible. Mr. Cunliffe remarked that 
corrugations were imprinted on the paper strips when a car passed over 
at high speed, while no corrugations were found at low speeds. Was it 
not possible that what they thought were corrugations were merely 
records of the vibrations of the wheel in that particular passage ? If 
the same marks could not be discerned for the slow passage, the ex plana- 
tion seemed probable. 

Dr. E. W. MARCHANT referred to the question of how far corrugation 
was caused by the flexibility of the wheels and axles. Imagine. he said, 
a pair of wheels going along a track and one of the whecls tending to rise 
on the wheel tread ; the inertia of the car would tend to make the wheel, 
or rather the car, move in the direction in which the wheel was going. 
The wheel was prevented from mounting the tread by the flange, and the 
edges of the two wheels were pressed together—that is, the axle and the 
two wheels formed an H-shaped beam, in which pressure was applied 
across the lower points of the H. Now, as soon as the force due to this 
squeezing action became big enough. the wheel which was not tending 
to rise on the rail slipped back and skidded on the rail, and this process 
might be repeated, giving rise to corrugations. If the period of vibration 
due to the wheels and axle combined was worked out, some idea might 
be obtained as to how far it was in accordance with the observed cor- 
rugation pitch.  Corrugation appeared to be due mainly to the driving 
wheels. The corrugation due to steam trains was not so large as on 
electric tramways, because the number of driving wheels, compared 
with the number of trailers, was very small. The effect might be got rid 
of by making the wheels and axles stiffer than they were at present. 

Mr. JowETT asked whether observations had been taken on gradients. 
The authors had experimented with a roller on the outside surface of a 
cylinder. There would probably be a marked difference if results were 
taken with the roller running on the inside surface of the cylinder, thereby 
representing a gradient. The speaker asked whether it was worth while 
to worry about corrugation on tramway systems, as the question would 
be solved by the advent of trackless trams. 

Mr. D. Harrop said that one point which had not been mentioned 
amongst the many variable factors causing corrugations was the actual 
circumstances peculiar to local conditions—i.e., the nature of substruc- 
ture of track, concrete foundations, &c. This might not be a funda- 
mental but a contributory cause. There might be. for example, a 1 mile 
length of track to all intents and purposes perfectly straight and level. 
The first 100 yds. might have no visible corrugation, but in the next 
100 yds. very badly corrugated rails might be found. Tests with level 
and track gauges would not show anything to be wrong, and the rails 
would probably be laid on a continuous concrete bed. Of course, it 
would be very difficult to lay the rails perfectly flat, and packing would 
be necessary at certain points. However, it would seem from these par- 
ticular points that there was something not accounted for by the authors 
which caused a difference in the contact pressure between the wheel 
and rail. 

Mr. J. Frrru said that one of the valuable points about the Paper was 
to disprove almost every theory that had hitherto been put forward 
regarding rail corrugation. "There was not a single theory that the Paper 
did not disprove in some particular. For example, the theory of the 
teeth of the gearing and the theory of high axle pressure all had weak 
points when the matter in the Paper was applied. One conclusion 
seemed evident, viz. that there must always be a tendency to cor- 
rugate when there was relative motion. "There would be corrugation 
as long as tramways existed. and it seemed that the problem before the 
tramways was not to put corrugation down but to encourage the cause 
which would keep the track flat. | 

Mr. R. G. PanRoTT said that rail corrugation was unknown in the days 
of horse trams, and only since the introduction of high speeds had cor- 
rugation appeared. There seemed to be some critical relative speed 
between the wheel and rail at which corrugation began to form rapidly 
in a somewhat similar manner to the formation of a corona on a trans- 
mission line when the voltage reached a critical value. Had the authors 


arrived at any equation connecting the relative surface speed and 
formation of corrugations in which the pressure between wheel and rail 
and diameter of wheel were factors” It would be of interest to know 
if the pitch of the corrugations remained constant under these varying 
conditions. Regarding the effect which the composition of the metal 
had upon the formation or exaggeration of corrugations, was this not 
chiefly due to the friction between wheel and rail? The speaker made 
this suggestion because he had seen roller bearings which had been run 
for thousands of miles and there was no sign of corrugation on either 
rollers or shaft. Did the authors know of any examples of roller-bearing 
corrugation ? Referring to Fig. 2 in the Paper. the difference in 
percentage slip and percentage skid between curves A and € was not 
the same at any particular radius of curve. What was this difference 
due to? The authors had not stated in connection with the slip and 
skid tests on curves whether the tests were carried out with any super- 
elevation of the outer rail. 1f the track was laid level, the results would 
be affseted by flange friction. The speaker had observed on a straight 
tramway track a series of corrugations alternately on the left and right- 
hand rail... Could this be shown to be mainly due to the swaying of the 
car body due to unequal strength of springs connecting the body of the 
car to the iruek. or due to unequal pressure on the brake blocks on 
pulling up * In connection with the corrugations on trolley wires, did 
the pitch of the corrugation bear any relation to the length of span, and 
were corrugations present ona caten ry suspended trolley wire ? 

Mr. C. F. Er.woop said he had noticed on a beautiful straight stretch 
of Manchester tramway track a series of longitudinal scratches nearly 
parallel with the rail edge. These scratches or abrasions were due to 
either slip or skid, and were, in his opinion, incipient corrugations. The 
scratches were 2 in. to 3 in. long and in patches. The action of a jumping 
wheel alighting was to produce skid or slip. perhaps both, and the fore- 
going observations seemed to bear out the authors’ contentions in para- 
graphs (a) and (b) regarding causes of corrugations. "The marks referred 
to by Mr. Prescott might be observed on short radii curves transversely 
across the track, but the wheel records given by the authors were actually 
due to corrugation. 

The CuariRMAN (Mr. W. Cramp) said that the corrugations shown were 
to some extent similar to those found in the work which had been done 
with fluids on sand. A fluid such as water with a very small viscosity 
gave the closest approximation to fine rolling motion. A trench con- 
taining water with sand at the bottom could be made to demonstrate 
corrugation if a small mound of sand were raised and then the water set 
in motion. The small mound would gradually be repeated along the 
surface of the sand in the shape of smaller mounds. ‘This experiment 
was sufficient to account for the fact that initial bumps on a rail would 
produce continuous corrugation. The most important deduction from 
the Paper had already been mentioned by Mr. Frith. viz.. that any 
single explanation put forward seemed to fail in some particular, there- 
fore the cause was probably complex. each suggestion being a partial 
truth. Only a few months ago Mr. Worby Beaumont gave a short 
Paper on the subject before the British Association, in which he seemed 
to state definitely that he had not only found a cause, but the cause, 
and the remedy. The Paper concluded by stating that we must have 
lighter cars, larger wheels, harder rails and moderate speeds. In other 
words, stop the present cars, build new ones, and run them more slowly. 
This was a sweeping conclusion hardly warranted by facts. and certainly 
not practicable, The Chairman proceeded to enquire whether it was 
not a fact that a special grinder was used by some Corporations in order 
to remove corrugations. If so, it might be possible to check one of the 
suggestions made in the Paper at once, viz.. as to whether rail corruga- 
tion was due to the initial asymmetry of the rail. It should be possible 
to free the rail from Jumps and then observe whether corrugations 
appeared more slowly, in a different manner. or not at all. If corruga- 
tions were set up by the pushing over of metal, or even by hammering, 
such as would occur by the oscillation of a car, it would seem that the 
rails when examined by a microscope would appear in the hollows to 
be harder and closer grained than at the crests. He wished to ask the 
authors whether they had examined portions of rails in order to discover 
any difference in texture. 


LIGHT RAILWAYS BILL. 


A Bill has been introduced by Mr. Sydney. Buxton, President of the 
Board of Trade,“ to continue and amend the Light Railways Act, 1886.” 
The first clause of the Bill confers powers upon the Board of Trade to 
submit such orders to Parliament as may not have been confirmed by 
the Board. 

Clause 2 deals with the subject of trackless trolley systems as under :— 

2. Power of Light Railway Commissioners to authorise trackless trolley 
systems.—(1) A trackless trolley system along any road or street may 
be authorised by order under the principal Act in the same manner and 
subject to the same conditions as a light railway, and that Act and any 
Act amending the same shall accordingly be construed as if the expression 
‘light railway ` included a trackless trolley system. 

(2) The expression “ trackless trolley system " means a system of 
running on roads or streets without any defined track or line of rails 
mechanically propelled vehicles moved by electrical power transmitted 
thereto from some external source, and includes all apparatus necessary 
for working the svstem. 

(3) Mechanically propelled vehicles used for the purpose of any track- 
less trolley svstem authorised in pursuance of this section shall not be 
deemed to be light locomotives within the meaning of the Locomotives 
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on Highways Act, 1896, or the bvelaws and regulations made thereunder, 
nor shall they be deemed to be motor cars within the meaning of the 
Motor Car Act, 1903, and neither that Act nor the regulations made under 
that Act, nor the enactments mentioned in the Schedule to the Loco- 
motives on Highways Act, 1896, nor the Locomotives: Act. 1898, shall 
apply te any such mechanically propelled vehicles except insofar as they 
are incorporated or applied by the order authorising the svstem : Pro- 
vided that nothing in this. provision shall affect any duties of excise 
(incliding the duties charged by sec. 8 of the Locomotives on Highways 
Act, Isti) for the time being pavable in respect of any such vehicles, 

3. Erh non of limit on amount available for special advances,— £00,000 
shall be substituted in sec. 6 of the principal Act for £250,000 as the limit 
of the amount which may be expended for the purpose of special advances 
under that Act. 

The subsequent clauses of the Bill confers powers to extend the limit 
of the amount available for special advances and enables local authorities 
to guarantee interest on capitalof alight railway company. The winding 
up of a light railway company on the sale of its undertaking, and. the 
appointment of the Light Railway Commissioners as arbitrators and 
a number of miscellaneous points are also dealt with. 


On the order for the second reading of the Bill in the House of Commons 

on Wednesday, 

Sir F. BaN nc RY asked for an explanation of Clause 6, which empowered 
Jocal authorities to guarantee interest on the capital of light railways. 

Mr. W. RUTHERFORD objected to the Board of Trade being empowered 
to seck an Act of Parliament to enable a particular light railway to be 
constructed ; and he also objected to giving special privileges to the 
trackloss trolley system. 

Mr. J. M. Rornertson explained that a local authority might find it a 
simpler or a more convenient thing to guarantoe dividends in connection 
with such an undertaking than to go into the moncy market and tind the 
money itself. Local authorities would not, however, be free to do more 
dangerous things than they were under the original Act. The kind of 
liability they incurred under the Bill was not fundamentally other than 
the kind of liability they incurred under the Act of 1896. Trackless 
trolley lines would be subjected to the same impediments as light rail- 
Ways were. 

Shortly afterwards, the debate was interrupted for private members’ 
Motions, 


LEGAL INTELLIGENCE. 
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The Arbitration Clause in Publie Contracts. 


The form of the arbitration clause in contracts with publie authorities 
has frequently led to considerable trouble and litigation, and we welcome 
the recent. decision of the Court of Appeal in the action. brought by 
Messrs. Aird & Co. against. Bristol Corporation. lt appears that the 
firm had entered into a contract with the Corporation to construct a dock 
and other work at Avonmouth, and by the arbitration clause in the con- 
tract the superintending engineer of the Docks Committee was consti- 
tuted sole arbitrator in all disputes concerning the works, or in respect of 
any additions or omissions. During the progress of the works the engi- 
neer entered into supplementary agreements with the firm and they 
alleged that he refused. to carry out. those. additional agreements, A 
dispute having arisen as to the contract as a whole, the Corporation 
claimed to have it referred to the arbitration of their engineer, but the 
firm refused to do se, alleging that the engineer's conduct in respect of the 
agreements had made him an unsuitable arbitrator. The firm then sued 
for the balance due to them under the contract ; the Corporation took 
out a summons to stay the action on the ground that the dispute was 
covered by the arbitration clause, The Master in Chambers declined to 
stay the action, and this order was affirmed by the Judge in Chambers 
and by the Court of Appeal. The Court took the view that where an 
engineer had himself. arranged for deviations and alterations in the 
original contract, and where it was alleged that he had not carried out 
his undertakings, he became an interested party, and. therefore. an un- 
suitable person to act as arbitrator. 


Australian Tramwaymen's Trade Union Badges. 


At Melbourne (Victoria), in the Commonwealth Arbitration Court, on 
Feb, 16, Mr. Justice Higgins commenced to hear the proceedings in 
the claim of the Australian Tramway Emploves Association against the 
Prahran & Malvern Tramway Trust. the Melbourne Tramways & Omni- 
bus Co., the Municipal Tramwavs ‘Trust (Adelaide), the Brisbane Electric 
lramways Co, and other tramway companies and undertakings in 
Australia, In the claim filed by (the association it was asserted that 
the action of the respondents in refusing to allow the wearing of the 
badges of membership of the claimant organisation was contrary to the 
Commonwealth liw under which the association was registered. 

Mr. G. L. PRENDERGAST, president of the Tramways Association, 
stated the men's case and gave a history of the Brisbane dispute as to the 
right to wear the union badge. Messrs. J. S. Badger, manager of the 
Brisbane Tramwav Co., and WG. T. Goodman, manager of the Adelaide 
Tramways Trust, represented the respondents. l 

Neither side was legally represented, but the hearing of evidence 
occupied five davs, and the Judge reserved his decision, which was 
delivered on Feb. 27. The evidence showed that tramway employés who 
did not wear the badge were subjected to abuse and insults by the others 
“and thereupon Mr. Badger prohibited the wearing of badges. l 
In delivering his reserved judgment, Mr. Justice Hicainxs said the 


complainant association sought an award entitling its members to wear 
the badge of the association while on duty and in uniform. it appeared 
that the members of the association who were in the employment of the 
Brisbane Tramway Co. on Jan. 18 last, would accept reinstatement bv 
the company, in the same or equivalent. positions, if so required by the 
company, and if they still remained out of employment, he (the Judge) 
determined and ordered that any regulation, byelaw, or order made by 
any of the respondents, which (either absolutely or under the conditions 
appearing in the regulations of the respondents or in the verbal order 
given by the general manager of the Municipal ‘Tramways Trust, Ade- 
laide) forbade tramway. employés, when performing their duties, to 
wear the badge of their union was unreasonable. He also decided that 
the regulations of the Brisbane Tramways Co. and of the Melbourne 
Tramways & Omnibus forbidding the wearing of the union badge were 
unreasonable; that an order should. be made, and was thereby made, 
against the respondents, declaring that the members of the association 
ought to be allowed to wear the badge, even when in uniform, or on duty, 
without interference. The Court also made an order to restrain respon- 
dents and their agents, managers, officers and servants. from forbidding 
anv of their emploves to wear the badge of the association, and from 
hindering or interfering with anv of their employés. in the wearing of 
same, and from dismissing or discharging any such employe, or injuring 
him in his employment, or altering his position, to his prejudice, by 
reason of the fact that he wore the badge. 

On March 4 Mr. Justice Higgins commenced the hearing of the claim 
of the Australian Tramway Emploves Association for increased. pav, 
shorter hours and better working conditions, &e. The employés proposed 
to call over 100 witnesses and the case was expected to last six weeks or 
more, We hope to give more. particulars later, but judging from the 
particulars to hand, the claims of the men are “a pretty tall order." 


Campbell v. Oban Council. 

Last week Sheriff Wallace delivered his decision on the pleas raised in 
the action brought by Mr. John Campbell against the Provost, Magis- 
trates and Council of the Burgh. The Sheriff has repelled pleas one, two 
and three stated for defenders, continued the cause for further proceedure 
till the Vacation Court on the Y7th inst., and meantime granted interim 
interdict as craved. The Sheriff stated that on the whole matter he was 
of opinion that pursuer has alleged a suflicient title and interest to sue, 
and that the action, so far as it alleged. patrimonial loss by pursuer due 
to defenders! actings in ultra. vires of their statutory. powers, was com- 
petent and relevant. No question of really relevant or vitally essential 
facts was disputed in the case, the question in controversy being one 
solely of law and of defenders’ powers under tho Electric Light Acts and 
their erder to engage in the supply of electric fittings to the detriment of 
pursuers business and to his patrimonial loss, Defenders denied that 
they were engaged in the business or trade of selling or supplying electric 
fittings: but they admitted that they had been in the habit of supplying, 
and no doubt intended to continue supplying, their customers or persons 
who took their supply of electric energy from them, with the fittings and 


adjuncts incidental to the use of that supply. It appeared to him that. 


that was sufficient admission on their part to enable him to decide the 
real question in controversy. without further delay and expense. He 
thought, therefore, no good purpose could be served by allowing a proof, 
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PARLIAMENTARY INTELLIGENCE. 


oe 


CLYDE VALLEY ELECTRICAL POWER PROVISIONAL 
ORDER. 


Last week an inquiry was held by Commissioners under the Private 
Legislation (Scotland) Act into the order promoted by the Clyde Valley 
Electrical Power Co, for further capital powers and to confirm an agree- 
ment with the County Couned of Lanark, &c. 

Mr. WirsoN. K.C., for the promoters, said the company's authorised 
capital was £000,000, and they had a growing success, About £600,000 
had been expended on two great generating stations (at Yoker and 
Motherwell), in laying feeders and supply mains, &c.. Clauses 1 to 7 of 
the order would confer power to create preference shares as regards both 
dividend and capital. the rate being 6 per cent. The second part of the 
order was to confirm an agreement entered into. between the County 
Council of Lanark and the company. In 1906 the County Council 
obtained four provisional orders for Bellshill, Bothwell. Uddingston, and 
Shettleston and Tolleross. Glasgow Corporation petitioned against the 
order so far as Shettleston and Tolleross was concerned, 

Mr. JAMES MACKENZIF, chairman of the Clyde Valley. Electrical Power 
Co., gave evidence, and said that the company was now becoming emi- 
nently successful. They had obtained transfers of orders from Ruther- 
glen and Clydebank. They entered into a bulk supply agreement with 
the County Council of Lanark on March 20. 1908, but subsequently the 
company was asked to work their orders. After having got their orders 
in 1906 the County Council found that they themselves could not protit- 
ably establish works to generate electricity. They intended to come to 
the company for bulk supply or to ask contractors to work their orders for 
them. People were pressing for supplies, especially in Shettleston. 
There were 54 consumers in Shettlestor, 119 in Bellshill, 34 in Uddingston 
and 5 in Bothwell. They had spent £10,000 over the four districts. 

After hearing other evidence. the Chairman intimated that the Com. 
missionera were convinced that, subject to the adjustment of ehinses. the 
promoters had proved the pream ble of the order, 
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COMMERCIAL AND INDUSTRIAL SECTION 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


BRITISH NOTES. 
Ammanford.—The Council have decided to adopt public electric 
lighting in the district. 


Barnes.—On the recommendation af the clectrical engineer (Mr. 
C. S. Davidson) the Council have decided to give consumers the option 
of taking energy at the existing prices. or on the following terms :— 

For lighting only, IO per cent. per annum on rateable value of premises . 
occupied by consumer, payable quarterly in advance, plus ld. for all units 
used as metered. For lighting and heating or cooking (or all three com- 
bined), 10 per cent. per annum on rateable value with an additional Id. 
for all units metered from October to March inclusive, and 1d. for all 
units used from April to September. When the rateable value scheme 
of payment is in force no charge is to be made for meter rent. 


Barrow-in-Furness.—The L. G. Board have been asked to sanction 
a loan of £22,000 for additions] generating plant and extensions of 
mains. 


Birkenhead.—-The Town Council have adopted a recommendation 
of the Electricity Committee to place the annual contract for electric 
cables with a London firm, who are the London agents of a German 
. company. The tender was. in on? case. 18:9 per cent. lower than the 
next English tender, and 19-2 per cent. lower in another. 


Birmingham.---An unopposed inquiry was held on Wednesday 
into theapplication of the Council for permission to borrow £43.030 
for the electric supply undertaking. 

Mr. H. McILVEEN, deputy town clerk, explained that originally the 
application was for £38,676, but further work was decided upon, involving 
a sum of £3,871, and an increase in the eost of building materials brought 
the total up to £43,030. The money was wanted for the extension of 
Dale End sub-station, erection of a new sub-station at Harborne and the 
provision of h.t. mains between Summer-lane and Aston, and bet xcen 
summer-lan> and Soho-road, Handsworth, and two rotary converters 
and transformers at Choster-street station, Aston. 

Blackburn.— Application has been made for sanction to a loan of 
£1.050 for extensions at the electricity works. 


Burnley.— The salary of the tramways maneger (Mr. H. Mozley) 
has been increased from £400 to £450 per vear. 


Croydon.—The County Council have decided, subject to the issue 
of an order by the Board of Trade. to supply electricity in bulk to the 
West Kent Electric Co. 

East London Railway.— Work in connection with the conversion of 
this line to electric traction has been commenced and will. it is antici- 
pated, be completed during the summer. 


Eastbourne.— Provided consumers of electric current for cooking 
and heating enter into ® three years’ contract the charge will be 14d. 
per unit for the first 2,000 units, 11d. for the second 2,000 units and 
Id. for the balance. 


Electrical Exhibition.—The Royal Cornwall Polytechnic Society 
are organising an electrical exhibition to be held in the Polytechnic 
Hall, Falmouth, from Aug. 26 to Aug. 31, inclusive. 

The society’s diplomas of honour and medals will be offered for com- 
petition in the following classes :— Electrical machinery, including 
dvnamos, motors, &c., electric mining machinery, houschold electrical 
appliances. electric signs and novelties, electric measuring instruments 
and electric lamps. Further particulars from the secretary, Mr. Edward 
W. Newton, F.G.S., Cambourne, Cornwall. 


Electricity in Mines.—Under the Coal Mines Regulation Acts and 
the Special Rules for the Installation and Use of Electricity in Mines. 
the Home Officc issue various forms, including a notice to be sent to 
H.M. Inspector of Minos for the district, notifying intention to intro- 
duce electrical epparatus. The Department has recently issued a 
revised form of notice in regard to the introduction of apparatus into 
any mine or into any ventilating district in any mine. 

In addition to the usual particulars of the svstem (voltage of current, 

source of supply, &c.), information must be supplied as to the aggregate 
horse- power of motors proposed to be installed below ground for windinz, 
ventilation, haulage, pumping. portable machinery and other apparatus, 
giving the total horse-power proposed to be installed, and particulars 
must also be given of the situation or situations in which it is proposed to 
use electrical apparatus below ground. 

In tho report for 1911 the directors of the Rand Mines (Ltd. ) state 
that at the end of 1910 it wes eaticip^ted thet ia the cours2 of 2 few 
month: practicxly the whole of the electrie power ond compressed 


ear required by the various comp^nies in which the comp2ny was 
interestcd would be supplied. Unforeseen difficulties srose, how- 


t ever, and although most of the companies had been ready to receive 
electrical power in substitution for stezm power. the Rand Mines . 


Power Supply Co. had not been «ble to meet the ca!ls upon its re- 
sources. A lerge power stetion is now in course of erection at 
Vereeniging, on the Veal River, from which power will be trèns- 
mitted to the Witwetersrand area by the Rend Mines Power Supply 
Co.. and it is expected that further power will be aveileble from this 
stetion s bout next August, end thet before the close of the veer the 


| full requirements of the mining companies will be met. 
l g i 


Hammersmith (London).— The estimated net surplus of the elec- 
tricity department for the year ended March 31 (£3.330) is to be 
devoted to relief of rates. and half of the accumulated surplus (£4,000) 
is to be carried to reserve. 

The Electricity Committee have asked the Metropolitan Boroughs 
Standing Joint Committee to consider the question of London electricity 
supply upon which a committee has been appointed by the LCC. 

Permission has been granted to Messrs. Lister & Co. to place their auto- 
matic electric light and power plant at the Ideal Home Exhibition at 
Olympia and to supply electricity therefrom to light the centre cottage 
subject to a rovaltv of £5 and without prejudice to the Council's rights 
under their contract to supply electricity to Olympia. 

Hawick.— The Urban Electric Supply Co. have intimated to their 
customers that, in consequence of the coal strike. they heve b.en 


obliged to raise the price of electricity for power by 1d. per unit as- 


from March 31st. 

Iikeston.— At last week's meeting of the Council the Tramways 
Committee proposed a revised scale of trameer fares as the present 
uniform fare of Id. for any distance hes resulted in a large deficit. 
The tramezrs have not been running for three weeks. owing to the 
failure of electricity due to the shortage of cos! on 2ceount of tho 
strike. but when they re-commence running, the now seele will come 
into operation. 


Leeds.— The L.G. Board, in a recent communicetion to the Town 
Clerk. suggest thet in future the cost of house service and meters 
should be provided out of revenue. The Finance Committee have 
agreed to act upon this suggestion as from March 31 lest, end the 
Board have, therefore, been asked to allow on this occasion the amount 
asked for. 


Llanfairfechan.— Last week the Council considered & communi- 
cation from the Gorddinog estate office. making certain suggestions 
in connection with a proposal to establish electricity supply and also 
pointing out that the town should co-operate in èn cloctric-light 
scheme with Penmaenmawr and Conway. It wes decided to com- 
municate with the clectrice! expert suggested. 

London County Council Tramways.— The now route along Dulwich- 
road and Effra-road was opened on Friday last. when a service was 
commenced between West Norwood and Victoria. 

Lowestoft.—There are now over 1.500 consumers of the electricity 
department, representing 68.668 8 c.p. lamps connected. © Applica- 
tion has been made for sanction to a loan of £2.000 for house 
services, &c. 

Nelson.—The salary of Mr. D. Helme. electrice] engineer and tram- 
ways manager, has been increased from £250 to £275 per annum. 


Newport (Mon.)—The minutes of the Electricity Committee, pre- 
sented at last week's Council meeting. stated that £3.500 was to be 
spent in the erection of plant for the supply of power to the Tredegar 
and Channel dry docks. 


Pontypridd.—The L.G. Board auditor (Mr. M. D. Propert) has 
reported on the accounts for the year ended Merch 31. 1911. 

The cleetric lighting accounts, for the first time, showed a profit on the 
vear's trading of £586. 9s. 111d. On the tramways account the loss on 
the vear was £2.525. 14s. 113d. So far as the latter undertaking was 
concerned it appeared that on the present basis there was likely to be a 
loss on working of about £2.000 per annum. 

Searborough.—' Th^ Lamps sub-Committee has been asked to 
report on a proposal to adopt electric lighting along the tramway 
route. 

Stockton-on-Tees.—A new 500 kw. mixed pressure turbine gene- 
rator set was started on the Ist inst. | 

Stoke Newington Tramway Arbitration.—Scme time ago 5 dispute 
arose between Stoke Newington (London) Borougn Council and the 
London County Council a3 to the paving to b» employed alons certain 
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tramway routes in. the district. 
arbitration of Mr. J. E. Waller, who has recently issued his report. 


The Borough Coancil wanted the carriageway along the routerepaved 
with shallow hardwood for certain portions of the work, which the London 
Mr. 
Waller finds the requirements of the Borough Council, whether of sec- 
tional woed blocks, of wood blocks to the depth of 3 in., or of anv wood. 


County Council considered. undesirable for the tramway margins. 


blocks other than solid blocks of a depth of 5 in., are unreasonable. 


Stretford.—The General Purposes Committee have applied to the 
Board of Trade for an extension of four years for the construction of 


light roilwavs &uthorised by the Stretford Light Railways Order. 
1906, and railway No, 10 of the West. Manchester Light Railways 
(New Lines. &c.) Order. 1906. os 


Teignmouth.—The Highway Committee have been instructed to 
report upon a scheme for the electric lighting of Shaldon prepared by 


Mess. J. &. W. Purves, || 

Wadebridge.— The Council have given permission to tho We debridge 
El-etrie Light Supply Co. to commence the laying of electrie cables 
in the district. | 

Wireless Telegraph Notes.—The Russian Post and Telegraph 
Deportment have 2pplied to the Duma for authority to expend 
100,000 roubles (about £10,500) on the erection of four wireless telo. 
gre ph stations on the coasts of the White Sea and Kara Sea, to farili- 
tete commercial communication between Western Siberia and 
Western. Europe via the Arctic Oceen. 

Wireless telegraph plant and apparatus have been installed on the 
Pennsylvenia Railroad, U.S.A, at New York. Philadelphia, Harn b- 
burg ond Altoona, and is emploved for signalling purposes upon thet 
important line of reilwav. The Altoona Harnsburg section is 
already in operation over a distance of about 250 miles, and experi- 
ments on the other sections ere progressing. | 

The “ Glasgow. Herald ` recently published an item of news from 


Montreal to the effect thet Mr. L. Pelletier. the Canadian Postmaster- 


General, has arranged to supply, per wireless, weekly, a communice.- 
tion of 1.000 words covering the most important nows of the week, to 
the inhebitants of the Magdalene Islands (in the Gulf of St. Lawrence) 
who. to the number of several hundreds, aro shut off from the outer 
world for six months inthe year. The weekly letter is to b? compiled 
hy Mr. Devid Wetson, editor of the © Quebec Chronicle.’ A wireless 
stetion hos been erected and equipped on the islands for officiel mes- 
keys and shipping reports, and this station will be utilised for the 
weekly message. 

Wireless telegraphy has again proved its vact usefulness at fea. 
On Mondzy lest a steamer, the ‘ Onterio.” was run ashore et 
Menteuk Point. Long Island, U.S.A.. in the early hours of the 
morning with a fire reging aboard. The vessel wes equipped with 
wir. less è pparatus and the operator stuck to his post until the latest 
possible moment. succeeding in attracting the attention of several 
vessels, and so the passengers (numbering 29) were sefely bonded, the 
erew remaining on boerd to battle with ultimate success, egeinst the 
fire. 

A Bill is before the United States Senate adopting the British 
poliev of licensing ell wireless telegraph stations, whether emateur, 
priveto, commercial or experimental. It appears that the lerge 
number of stations erected by amateurs throughout the States has 
caused great contusion with all descriptions of messages. 

Wireless telegraphy appears to be getting into a tangle in Aus- 
trelo-ia, The Australian Wireless Co.. Ltd.. is said to b^ issuing 
® writ egainst the Adelaide Steamship Co., users of the Marconi 
*vstem, for an alleged infringement of their patents in Australie. 
The seme company proposes to issue a writ against the Meritime 
Wireless Co. (Shaw System). Ltd., said to be manufacturers of the 
apperatus used at the Melbourne Government station. for zn 2lleged 
Infringement ; while at Wellington last month the preliminary pro- 
(c dings in the litigation between the Marconi Company end the 
Huddart-Parker Co. was initieted on à summons by defendents to 
compel plaintiffs to give security for costs and to show cause why 
the ection should not be stayed until such security is given. on the 
ground that plaintiffs are resident out of New Zeeland. It is re- 
ported thet Mr. Justice Chepman made an order for £1.000 to be 
depssited. These reports hppeared recently in the “ Austre!ivn 
Mining Stendard.” 

Wireless Telegraphy and Aircraft.- Tho question of fitting aircraft 
with apparatus for wireless telegraphy is of increasing interest. The 
chici problem has been to deign apparatus which will conform to the 
limitations of weight and at the same time provide an efficient aerial 
System for transmission end reception. Marconis Wireless Tele- 
graph Co. have conducted experiments with a view of solving the 
vanous technical points in this problem, especially at the Army 
Airereft factory at South Farnborough. In March an army aero- 
pl^^^ went out for e short flight fitted with with a clockwork V 
‘ender, and from this g od signals were received. 
similsr experiments. were cerricd out. Copt. Dawes, of the air 


The matter wes referred to the 


battalion, went as a passenger and transmitted his obvervations to 
the receiving station at the factory. The messe ges were very cloorly 
rec 2ived, and later. aver an ares pf 3 to 4 miles radius from thefactors, 


Capt. Dawes reported on the movements of. troops mana rings 1n : 


the vicinity. ‘These reports, ef the atmest military value in real 
warfare, were taken down at the receiving station, which wgs in touch 
with tho aeroplane during the whole of th» flight. On the third 
cricuit Capt. Dawes himself received the messages which the Marconi - 
operator transnritted from the-aeroplane.- The success of tlie expert 
ments, undertaken for demonstrating the degree of efficiency of the 
special Marconi apparatus employed, proved that soon. communi- 
cation will be maintained both: ways with.an aeroplone up to a redius 
of probably 100 miles. 


COLONIAL AND FOREIGN NOTES. 


Argentina. — A lew. allocating 304.560 pesos (about £26.600) for 
the constraction of telegraph lines and telegraph offices throughout 
the Republic, has been published. 

A law has been issued empowering Sres, Laeroze Hermanes v Cia to 
construct a double-track underground electric railway from Federico 
Lacroze station (Buenos Ayres Central Railway) ea Calle Corrientes to 
the Paseo de Julio, Buenos Ayres, 

A request for an extension of the system of the Co-operative Tele phone 
Co. from Buenos Ayres to Rosario has been made by Rosario merehants, 
who state that they are willing to find the capital. 


Australasia.--The '* Standard of Empire " states that the Victorian 
Government has accepted the preliminary plans prepared by Mr. 
C. H. Merz for the electrification of the Melbourne suburban railwoys. 
and Mr. Merz has been asked to go to Melbourne to confer with the 


Government. 

A Meuter's message states that in the gencral stores conditions now 
being circulated for supplies to the Victorian Government for the period 
beginning July 1 next, and in most cases ending June 30, 1915, there are 
new provisions: preference will be given to articles of British manu- 
facture as against those of foreign manufacture, and that if goods are 
manufactured in the Commonwealth the raw material must as far as 
possible be of British origin. Hitherto the principle of a preference to 
British manufactures has been limited to paper for the. Government 
printer. 

The * Australian Mining Standard" says: Manilla (N.S.W.) Council 
has decided toinvite tenders for the erection and equipment of electiicity 
supply works. 

Although the New Zealand Government has decided to abandon the 
Wairua Falls hvdro-clectric scheme, the Mavor of Whangarei has been 
informed that the Government is willing to delegate its authority to the 
Borough Council. The Mayor recently stated that it would be necessary 
to borrow £45,000 for the scheme, but as one company had agreed to take 
current to the value of £6,000 a vear and the Government report had put 
the running expenses and sinking fund at £6,600, the Council has made 
formal application to take over the powers, 

In regard to the Morwell (Victoria) electric power scheme it is stated 
that the three experts (Herren Carl Karplus, Carl Hoffinan and W. H. 
Tuerk) who drew up the scheme have satisfied the directors of the com- 
pany that the utilisation of the enormous lignite beds in the Morwell 
district was both practical and commercially justified. The commercial 
justification would be largley found in the requirements of the railways 
should the proposals for the electrification of the suburban systems be 
carried into effect. The scheme contemplated the supply to the railways 
of about 30.000 H.P. Power would also be supplied to factories at a rate 
which would give the factories a big advantage over those in other manu- 
facturing centres. 

The receipts of the Sydney municipal electricity department for 1011 
were £144,734, working and general expenses were £38,497, and net 
profit was £24,713. ; 

The State Treasurer has now advanced a sufficient sum to permit of 
development work being resumed at the Wonthaggi (Victoria) State 
Mine. The various new surface works had to be discontinued some time 
ago owing to the money set apart for the purpose having been exhausted 
and the Legislative Council refusing to pass the £50,000 asked for at the 
close of last session. The screening plant and hoppers at No. 5 shaft will 
be finished by the time the electric machinery is installed and the screens 
will be driven by electric power. Coal from Nos. 9 and 10 shafts will be 
drawn by electric haulage to No. 5, where it will be screened and trucked. 
Good progress is being made by the contractors with the erection of the 
power house, Most of the machinery is on the ground, and it is hope | 
that it will be working by the end of April. As eleetrie coal-cutters will 
be used it is expected that the percentage of slack will be greatly reduce !. 

At the new Abermain No. 2 colliery (in West Maitland, NSW. ae tr ct) 
which is expected to be in full operation by the end of the vear, there is an 
Allen-Siemens 250-kw. d.c. set supplving current at 250 volts. A note- 
able feature of the screening plant is that each belt and screen v |l be 
operated by a separate electric motor of 8 H.P. The drainage will be 
carried out by an Allentown quintuplex electricallv-driven pump. | laced 
at the shaft bottom. The capacity of the pump, which is driven by a 
150 H.P. motor, is 22,000 gallons per hour from a depth of 900 ft. 

Mr. A. E. Castles has prepared a scheme of electricity supply fo; Echuca 
(Victoria), estimated to cost £9,000. 


LIS. d 


Early in April f . Canada.— An act has been passed giving the Ontur od Hydro- 


Electric Commission (whichjhas hitherto only been a distritutor of 
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power taken from companies) authority to decide the rates to be 
charged by all electricity suppliers in the Province. to impose con- 
conditions as to wiring. the disposal of profits from municipal elec- 
‘tricity undertakings, overhead transmission, &c. Powers for ex- 
propriation of water powers and lands are given to the Commission, 
and also authority to decide as to the rights of municips! bodies to 
acquire companies’ undertakings and the terms of such acquisition. 


Germany.—A report by Sir [Francis Oppenheimer (Commercial 
Attaché of the British Embassy at Berlin) on the Foreign Trade of 
Germany for 1911 gives the following statisties :— 

Exports to the United Kingdom included electric light carbons 16,489 
tons (against 1,576 tons in 1910), railway rails 15.4581. (18.155 tons). 
railway axles 5,274 tons (4.888 tons), copper wire 2,839 tons (3,688 tons), 
wires of base metals coated with textile threads 469 tons (726 tons), ditto 
coated with gutta-percha 1.252 tons(689 tons). Exports to india included 
railway rails 10,270 tons (3,602 tons), and exports to Australia drawn wire 
with zine 13,688 tons (18.705 tons). other drawn wire 10,084 tons (14.043 
tons), railway rails 20,638 tons (5.204 tons) and railway axles 5,817 tons 
(2,529 tons) Also included amongst exports to the United. Kingdom 
were gas and steam turbines 443 tons (576 tons), dvnamos over 500 kilos. 
1,449 tons (LOLI tous), finished. armatures and collectors. 900 tons 
(888 tons), electric cables 1,130 tons (1.166 tons), incandescent electric 
lamps 319 tons (560 tons), telephone signalling apparatus 213. tons 
(216 tons), electric contrivances for illumination, transmission of power, 
&c., 556 tons (441 tons) Electric eables imported from the United King- 
dom were 1,392 tons (225 tons). Exports from Germany to South Africa 
included dvnamos over 509 kilos. 2.479 tons (5,137 tons). and clectric con- 
trivances for illumination, transmission of power, &c., 445 tons (1,247 
tons) Total German exports of machinery, electrotechnical products, 
vehicles and vessels amounted to 654,100 tons (550,600 tons), in which 
were included machines 474.100 tons (400,700 tons), and clectrotechnical 
products 106,100 tons (90,400 tons). Imports of machinery, electro- 
technical products, vehicles and vessels were 83,100 tons (74,300 tons), of 
which machines accounted for 76,100 tons (69.000 tons) and electrotechni- 
cal products for 4.600 tons (2.900 tons). ‘The machine industry in 1911 
expeilenced greatly improved times. In the electrotechnical industry. 
however, the smaller concerns complained of the unfair competition of 
the larger, who use their vast capital to crowd the smaller factories out. 
Cases transpired where the construction of large central power stations 
was undertaken solely upon the gua-antee of a certain minimum annual 
consumption of power and on the understanding that out of the profits 
an amount should annually be put aside as part payment of the capital 
outla v. 


Italy.—A report from H.M. Embassy. Rome, on the finances of 
Italy states that the Excise receipts for the year ended June last in- 
cluded £569.079 (£89.079 above the estimate) from gas and elec- 
tricity supply. 

A report on the trade for 1910 gives the following figures relating to 
imports and exports : Steam engines, imports, £255,618, exports, £64,735; 
dynamos, imports, £584,852, exports, £23.868; parts of machinery, 
imports, £1,026,249, exports, £186,852; scientific instrumenti, imports, 
£2,648,000, exports, £421,284. Germany still maintains first place as to 
both imports and exports. Machinery imported from the United King- 
dom was valued at £1,286,654 (compared with £1.851,600 and £2,636,587 
in 1909 and 1908 respectively), from Germany. £2,968,885 (against 
£3,525,537 and £4.663,980). and from the U.S.A. £396,206 (€454.595 and 
£302.190), scientific instruments from the United Kingdom were valued 
at £368,000 (against £257,218 and £154,968), from Germany £1,540,000 
(£1.197,527 and £1,295,272) and from the U.S.A. £229,608 (£118,716 and 


£144,068). France also supplied scientific instruments to the value of 
£244,000. Of the dvnamos imported Germany supplied £384,000 and 


Switzerland £84,000. 

Portugal.—It is reported that the Lisbon municipal authorities 
have decided to establish electricity supply works and that tenders 
will shortly be invited. 


Sweden.—The Swedish Budget for 1913 provides for telegraphs 
and telephones, £220.000, and for a telephone cable to the island of 
Gothland, £50.000 ; for the waterworks at Porjus, £1.200.000, for 
electrification of the Gellivara Railway, £44,000, for Trollhattan 
electric works. £115.000, and for the new works at Porjus Falls. 
£170.000, and at Elfkarleby Falls, £119.000. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


FELIXSTOWE AND WALTON Urban District Council require tenders 
for replacing 40 arc lamps on the Parade by glow lamps. Specifica- 
tions, &c.. from the consulting engineer. Mr. Reginald P. Wilson. 
66, Victoria-street, Westminster. S.W. Tenders to the Clerk to the 
Council, Mr. Montague Humphrey, Town Hall, Felixstowe, by noon. 
Monday. April 22. See also an advertisement. 

The COMMONWEALTH OF AUSTRALIA invite tenders for the supply 
of telegraph and telephone material, lamp signalling trunk line 
switchboard, &c. Tender forms may be obtained and sealed patterns 
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inspected at the Commonwealth Office, 72, Victoria-street, London, 
S.W. See also an advertisement. 


Tenders are mvited for the supply of 928.000 are lamp carbons 
for the City of MELBOURNE (Victoria). Tender form, specitication, 
&c., can be obtained from the Agents for the City Council. 
Messrs. Mellwreith, McEacharn & Co.. Ppty. (Ltd.), Billiter-square 
Buildings, London, E.C.. to whom samples must be delivered by 
Monday, May 6, and tenders will be received until 2 p.m. on that 
date. See also an advertisement. 

ABERDEEN Corporation invite tenders for the supply. delivery and 
erection at their Millburn-street electricity works of one 1.000 kw, 
turbo-alternator with surface condenser and air-pump.  Specitica- 
tion, general conditions and form of tender may be obtained from the 
city electrical engineer. Mr. J. Alex. Bell. to whom tenders must be 
sent by noon Saturday, April 20. 

Leens City Council invite tenders for the supply of eight mile: of 
0:2 sq. in. three-core cable suitable for a working pressure of 6,600 
volts. Tenders, on forms ettached to the specitication. must reach 
the town clerk. Mr. Robt. E. Fox. by 10 a.m. of Saturday. April 20, 
Specifications, &c.. may be obtained from the manager of the Electric 
Lighting Department. Mr. H. Dickinson, 1. Whitehell-road, Leeds, 


The COMMISSIONERS OF H.M. Works AND PrBLIC BUILDINGS 
invite tenders for the supply of electrical conduit boxes, &c.. for two 
years from May 1, 1912. Forms of tender, &c., from the Store- 
keeper. H.M. Office of Works Stores, 12. Lambeth Palace-road, 
N.E., and tenders by 11 s.m. of Wednesday, April 17. to the 
Secretary, H.M. Office of Works, Storey' s-gate. London, S.W. 

The Electricity Supply Committee of DvnriN. Corporation are 
prepared to receive tenders for the supply of flame are lamps and 
suspension gear. Tenders to the Chairman of the Electricity Supply 
Committee, 3. Cork- hill, Dublin, by noon Monday, April 15. 

Nr. Pancras (London) Borough Council invite tenders for the 
supply of lead-covered armoured cable. Specitication, &e., from 
the Electricity Department Offices, 57, Pratt-street, N.W. Tenders 
to town clerk, Mr. C. H. F. Barrett, by noon of Monday, April 15. 

LospowN County Council require tenders by 11 a.m.. April 16, 
for 12 months’ sunply of rolled steel bar for magnetic brakes. Speci- 
fication from Chief Officer of Tramways, 62, Finsbury-pavement, F.C. 

LoxpoN County Council also require tenders by 11a. m. April 16 for 
an electrical installation at Lyham-road school. Specifications, &c., 
from the Chief Engineer, Spring Gardens, S.W. 

RUNCORN Council require tenders by April 23 for the conversion 
of the Runcorn Heath pumping plant to electric driving.  "pecili- 
cation, &c., from the Surveyor, Town Hall. Runcorn. 


BoorLE Corporation want tenders by Qa.m. April 24 for the 
erection of steel frame and brick buildings for the new electricity 
generating station. Particulars from the Borough Engineer. 


SALFORD Corporation want tenders by noon April 22 for supply 
and erection of electric travelling jib crane and coal weigher and 
conveyer. Specifications, &c.. from the Borough Electrical Engineer. 

SOUTHEND Corporation require tenders for one year's supply of 
meters and current limiters, joint and fuse boxes. es ble, &e. Speci- 
fications, &c.. from the Borough Electrical Engineer. 


BorTroN Electricity Committee want tenders by noon April 25 
for one year's supply of joint and fuse boxes, meters, motors and 
starting. switches, transformers, oils. waste. jointers stores. &c. 
Specitication, &c.. from the Borough Electrical Engineer. 


Corwyx Bay AND Corwys District Council require tenders by 
May l for one years supply of cable and accessories, meters and 
engine-room stores. Form of tender from the Clerk. 

ASHTON-UNDER-LYNE Electricity Committee require tenders by 
noon May 1 for supply of two sets of counter-current jet condensing 
plant with steam-driven pumps and a natural draught wooden 
chimney cooler. Specifications, from Borough Electrical Engineer. 


The Norwegian State Railway authorities require tenders for the 
supply of 50 tons sal ammonias. 60 tons manganrse. 5.000 metres 
rubber-insulated rubber wire. 8.000 metres v.r. cable. 6.000 metres 
bell wire and 3.000 “ sticks " zine for electric batteries. Tenders 
to Styrelsens Expediteonskontor. Statsbanerne. CHRISTIANIA bv 
3 p.m.. April 19. Local representation by a resident agent is essen- 
tial. Specifications in Norwegian may be seen at 73. Basinghall- 
street, London. E.C. 

Tenders will be received at the office of the Board of Publie Works. 
SAN Francisco, Cal.. up to 3 p.m.. May 8. for supply of 43 tramears 
for the Geary-street municipal tramway. Specifications from the 
City Engineer. 

The municipal authorities of Mospok (Russia) are offering a con- 
cession for supplying the town with electric light. Further particulars 
obtained from the Conseil Municipal. Mosdok. . 
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Extenston of Time.—NEw ZEALAND Public Works Department 
have extended to noon May ] the time for tenders for the supply 
of plant in connection with the Lake Coleridge electric power scheme, 
including waterwheels, generators, switchboard and accessories, 
transformers and travelling crane, also pipe lines, &c. Tenders 
to the Minister of Public Works, Wellington, N.Z. 


The South African Public Works Department are prepared to 
receive tenders for supply and erection of two electric passenger lifts 
at the new Law Courts, CAPETOWN, Specifications from the District 
Engineer, Public Works Dept.. Capetown, Bloemfontein and Picter- 
maritzburg. If the material is sent from the United Kingdom it 
must be sent by one of the lines of steamers with which the South 
African Government have made arrangements. The time for 
receipt of tenders has been extended to May 15. Particulars from 
the High Commissioner, 32, Victoria-street, London, S.W. 


TENDERS RECEIVED AND ACCEPTED. 


Sydney (N.S.W.) Council have decided to purchase from W. G. 
Watson & Co. during the ensuing year Wright maximum demand 
indicators (made by the Reason Mfg. Co.) amounting to an estimated 
total of £1,007. 10s. 

'l'he following are the total amounts of other tenders for electrical sup- 
plies received by Sydney Electric Lighting Committee :— Noyes. Bros. 
(£1,240). Ferranti Ltd. (£1,660) and Australian General Electric Co. 
(£1,240), 10.000-volt oil switches; Noves Bros, (£2,574), Ferranti Ltd. 
(a) (£3,033), (b) (£2.865) and Australian General Electric Co. (£3,394), 
5.000-volt switchgear and transformers; Ferranti Ltd. (a) (£4,681. 6s.), 
(h) (£4,429. 64.9, Noves Bros. (£4,611) and Australian General Electric Co. 
(£5,641), 10.000-volt transformers; Australian Metal Co. (£1,050), N.B. 
Ltd. (£1,125), Noves Bros, (£1,150) and. Australian Gereral Electric Co. 
(£1,230), 1,000-k. v.a. transformers, (The figures in hecv ; type indicate 
accepted tenders, and additional transformers to the amount of £1,344 are 
also to be purchased from Noyes Bros. ). 

Sydney Council have also accepted the tender of the Australian General 
Electric Co. for lightning arresters £30. 5s., earth detectors £35. 10s. and 
line switches £2. 10s, 

The Pacific Cable Board has accepted the tender of the India 
Rubber, Gutta Percha & Telegraph Works Co. for the manufacture 
and laving of a telegraph cable from a point near Sydney (N.S.W.) 
to Auckland (N.Z.) 


Blackburn Council have placed the following additional contracts 
for goods to the electricity and tramways department :— 

Burrows & Garland, metallic joint rings, screws, &c. ; John Lang, iron 
castings, &c. ; Cresswells (Ltd.), asbestos packing ; Birmingham Mica Co., 
presspahn sheets and shellac; Wm. Geipel & Co, waterproof tape ; 
Siemens Bros, & Co., Ozokerit tape. 

Bermondsey (London) Council have accepted tenders by the 
following firms for annual supplies :— 

Pirelli (Ltd.) and W. Geipel & Co., various sizes of cable; General 
Electric Co., jointing material, cut-outs, fuses, &c. ; and Chamberlain 
& Hookham, meters, demand indicators and time switches. The prices 
vary according to the fluctuations of prices of metals, rubber, &c., used, 

Kensington (London) Guardians received 22 tenders for the in- 
stallation of telephones at the infirmary, Marloes-road, varying from 
£18. 15s. to £212. 16s. 8d., and the lowest tender (that of E. Newbald 
& Co.) has been accepted. 

Barrow-in-Furness Electricity Committee have accepted the 
tender of the Reason Mfg. Co. for the supply of electrolytic meters 
for the current year. 

Gloucester Council have accepted the tender of Brown Bayley's 
Steel Works for tramcar wheel tyres, and that of tho Tyne Metal Co. 
for brake blocks. 

Swinton and Pendlebury Council have accepted the tender of 
Matthews & Yates for wiring the stables ‘and supplying a motor 
at £21. 

Swansea Electric Light Committee have accepted the tender of the 
British Thomson-Houston Co. for turbo-alternatora and condensing 
plant. 

The North British Railway Co. have accepted the tender of the 
Corona Lampworks (Ltd.) for the supply of ** Corona " 1912 type 
annealed tungsten wire railway and traction lamps. 

Devonport Council have accepted the tender of J. Howden & Co. 
for a steam turbine at £5,110. 

Tunbridge Wells Council have accepted the tender of the British 
Thomson-Houston Co. for switchgear at £857. 10s. 

Wrexham Corporation have accepted the tender of the Reason 
Mfg. Co. for the annual supply of 10-ampere electrolytic meters. 

West Hartlepool Corporation have accepted the tender of the 
Bastian Meter Co, for 3 and 5 ampere meters for the ensuing year. 

Watford Council has accepted the tender of W. T. Henley's Tele- 
graph Works Co. for the annual supply of cable. 


Stretford Council have accepted the tender of the Electrie Con- 
struction Co. at £762 for the supply of a booster. 

Footscray (Victoria) Council have accepted the tender of the 
Australian Metal Co, for supply of three transformers, at £309. 

Prahran end Malvern (Victoria) Tramways Trust have ordered 1.272 
tons of 60 ft. steel rails from R. W. Cameron & Co., at £6. 13s, per ton. 


BUSINESS NOTICES. 

Messrs, W. T. Henley’s Telegraph Works Co. notify that they are 
now menufaeturing their CMA.” end '* Association " flexibles in 
asmeller size than previously, viz, in 14, 36 S.W.G. -- No. 22 S. W.G. 

The directors of th^ British Electric Plant Co. are removing their 
head office from Alloa to 144. St. Vineent-street. Glo-g ow. where the 
commercial stetf will now be located. Mr. R. H. Willis, gonorel 
manager of the company. hos been elocted a director and will be 
located at the above address. The company have also opened an 
office at Mansion House-che mbers. Queen Victoria-strest, E.C., and 
have appointed Mr. A. T. Young as local manager. 

Sydney Geo. Brounger and Wm. Geo. Haywood (trading as W. G. 
Haywood & Co.) dealers in electrical fittings, 50. High-street. 
Bloomsbury, London. W.C.. have dissolved partnership. Debts by 
Mr. Haywood. 


Sales by Auetion.— By order of the receiver for the Debenture- 
holders, Messra. Fuller, Horsey, Sons & Cassell will sell hy auction, on 
the premises, Vine-street, Clerkenwell-road. London. E.C.. on Thurs- 
day, April 18, at 1I a.m., the whole of the business recently carried on 
by F. A. Glover & Co. (Ltd.) at Clerkenwell and Windsor, including 
patterns, drawings, &c., and immediately afterwards in lots. the 
whole of the electrical plant, machinery, comprising three small 
lighting sets. three dynamos, 39 motors, 400 electric fans, instru- 
ments, electric lamps, tools, &c. Catalogues of Mr. Arthur F. 
Whinney. F.C. A.. 43, Frederick's- place. Old Jewry, London, E.C. ; of 
Messrs. Mills & Morley, 38. Lincoln's Inn Fields, London. W.C. ; or of 
the Auctioneers, 11, Billiter-square, London, E.C., and 100, King- 
street, Manchester. See also an advertisement. 


Messrs. Horne & Co., 35. Old Queen-strect. Westminster. S.W.. 
will sell by auction at the Royal Arsenal, Woolwich, on Thursday, 
April 25, at 11 a.m., some unserviceable and obsolete stores. in- 
cluding quantities of iron, steel. brass, copper. gunmetal. mixed 
metal. lead. zinc. &c. ;: also two Lancashire boilers, some lathes and 
tools. electrical instruments. electric lamps. electric lamp bases, &c. 
The lots may be viewed at the Royal Arsenal. Woolwich, on the 
Mondey, Tuesday and Wednesday preceding and on the morning of 
the sale. Catalogues from the War Office, Whitehall. the Ordnance 
Office. Tower. and the Ordnance Office. Royal Arsenal. Woolwich. 
See also an advertisement. 

Plant for Sale.—St. Pancras (London) Borough Council advertise 
for sale some electric lighting plant, including one Willans engine 
and two d.c. dynamos. Applications to the Electricity Committee, 
57, Pratt-street, Camden Town, N.W. 


Patents Development.—The proprietors of patents Nos. 9.413. 
9.419. 9.123 and 9.424, 1906, for “‘ Improvements in pneumatic tubs 
Systems," desire to make arrangements for exploiting same in this 
country. Applications to Messrs. Haseltine. Lake & Con patent 
agents and consulting engineers, 7 and 8. Southampton-buil dines, 
Chancery-lane. W.C. 

Mazda Lamps.—The 5 per cent. extra charge for Mazda lamps for 
series burning has now been withdrawn by the British Thomson- 
Houston Co. 


Electric Clocks for Hotels.—The new Liverpool Adelphi Hotel of 
the Midland Railway Co. has been sumptuously equipped. This 
equipment includes a service of uniform and accurate time, which is 
secured by an installation of over 200 electrical impulse dials on the 
“ Synchronome " system, all operated by one controlling pendulum. 

With the exception of 40 in the service and servants’ quarters the dials 
are all of Parisian enamel on copper. The bedrooms are provided with 
clocks, but as all rooms are steam-heated through the hollow concrete walls, 
the clocks are fixed on the walls instead of on chimney-picces. lt is, 
of course, above all things necessary that clocks in bedrooms should be 
silent in action and, with this consideration mainly in view, the officials 
of the Midland Company instituted a long series of tests before equipping 
some of the bedrooms in the St. Pancras and Derby Hotels with dials 
on different systems. Ultimately, whilst none of the dials could be 
said to be absolutely silent, the '' Synchronome " system was selected. 
The wiring is arranged as a loop round each floor, the ends being brought. 
to a switchboard whereby facilities are provided for immediately locating 
a break in the lines should such an accident occur at any time. The 
whole installation was carried out at a month's notice by the Synchronome 
Co., in time for the opening of the hotel prior to a great sporting event 
in the district. 

Imports.— The following are official values of electrical machinery 
material and apparatus imported into this country (u) during March, 
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1912, and (b) during the current year from Jan. 1 to March 31, with 
the increases or DECIES compared with the corresponding periods 
of 1911 :— 

Electric al machinery (a) £112,374 (increase £1.876), (5) £290,333 (in- 
crease £22,040) ; *telegraph and telephone cables (a) £34,323 (other than 
submarine), £34,323; (increase £1,495), (b) £100,767 (submarine £50, other 
than submarine £100,717) (increase £8,924); telegraph and telephone 
apparatus (a) £17.355 (increase £4,173). (b) £62,271 (increase £23,327) ; 
other electrical wires and cables, rubber-insulated (a) £6,454 (decrease 
£4,322). (b) £15,267 (decrease £8,472); with other insulations (a) £4,142 
(decrease. £507), (b) £8,989 (decrease £2,563); carbons (a) £12,903 (in- 
crease £1,788), (b) £37,935 (increase £1.279) ;. glow lamps (a) £35,612 
(increase £8,567), (b) £106,932 (increase £21,724); arc lamps and electric 
searchlights (a) £103 (decrease £144), (5) £616 (increase £187); parts of 
arc lamps and searchlights (other than carbons) (a) £11,516 (increase 
£1,986), (b) £35,612 (increase £6.301) ;. primary and secondary batteries 
(a) £3,793 (decrease £373). (b) £12,670 (decrease £721). Total of electrical 
goods and apparatus, other than machinery and telegraph and telephone 
wire, (4) £136,270 (increase £10,269), (4) £411,261 (increase £53,711). 

* Submarine and other telegraph and telephone cables were included 
in one Class in 1911, but are now divided into two classes. | 

Exports.—The exports of electrical machinery, material, &c.. (a) 
during March. 1912. and (5) during the current. year from Jan. 1 to 
March 31, and the increases and decreases compared with the corre- 
sponding periods of 1911, are as follows :— | 

Electrical machinery (a) £160,784. (increase. £5,893), (b) £502,651 
(increase £64,941) ; *telegraph and telephone cables (a) £460,419 (sub- 
marine £409,870, other than submarine £50,549). (increase £370,660), 
(b) £558,494 (submarine £474,569, other than submarine £83,925 (increase 
£363,233 ; telegraph and telephone apparatus (a) £24,406 (increase £1,115), 
(b) £78.88] (increase £9,276) : other electrical wires and cables, rubber- 
insulated (a) £38,923 (increase £6,013), (b) £123,023 (increase £20,276) ; 
with other insulation, (a) £26.80] (decrease £13,573). (5) £112,010 7 Gnerease 
£23,811) : carbons, (un) £1,174 (decrease pu (b) £4, 086 (decrease £1.490) ; 
glow lamps (a) £19.494 (increase £7.224). (5) £48,401 (increase £6,356) : arc 
lamps and scarchlizhts (a) £1,709 a. £662), (5) £5,480) (increase 
£949); parts of arc lamps and searchlights (other man carbons), (4) £2.233 
(inerease £894), (b) £25,749 (Increase £2,288) ; primary and secondary bat- 
tories (a) £20,851 (increase £3,344), (b) £52.079 (increase £20,347). Total 
of electrical gocds and apparatus, other than machinery and tdlegraph 
and tele phone wire (a) £662,658 (increase £394:060, (5) £1,190,738 (in- 
uud £493,416). 

* Submarine and other telegzaph and telephone cables were included 

in one class in 1911, but are now divided into two classes. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

J. Tizzerd. clectrical engin?or. Hill Crest. Abbey-road, Torquay. 
hes been edjudicated bankrupt. First mcoting of creditors et 9, 
Bedford-cireus, Exoter. on vu 15. and the public examinetion at 
the Cestle, Exeter, on April 2: | 

The Telephone lu nen: ©: (Ltd.) is being w round up volun. 
torily and Mr. W. W. Jenkinson, 22, Broad-stroct-avenue, London, 
E.C., has been appointed liquidator. : 

A meeting of creditors of the Bradford Electrical Co. (Ltd. will h^ 
hold at the office of the liquidator, Mr. J. Herbt. Haley, 62. Market- 
street, Bradford. on April 19. 


Deed of Assignment.—A deed of assignment executed by Wm. 
Kirtley and Thos. O. Dunford. electrical engineers, 14, Tower-street, 
West Hartlepool. was filed on March 27, Uneecured liabilities 
£1,081, net assets £210. 

Winding-up Petition.—. petition for winding up Metalite Limited 
will be heard in the High Court on April 17. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 

T he following abstracts rrom some ot the specifications recently published have been specially 
compiled by Messrs. MgwsunN, ELuts & Pryor, Chartered Patent Agents, 70 and 72, 
Chancery-lane, London, W.C. 


a 


1911 SFECIFICATIONS. 

5,992 KeTTERINS. [enition systm for internal combustion engines. (12 3,10.) 

6.257 JCEL SIR Apparatus for g2nerating electricity on motor-driven vehicles 
and the like. 

6.293 ALLGEMEINE ErEKTRICITATS-GEs. Control systems for electric hoisting appa- 
ratus. (123 10) 

6.549 RunHMER. Multiple telephony. (16.370. 

6.853 WALLACE & GRAHAM. Electrical signs. advertising devic2s and the like. 

6.985 OiiwgR Arc Lamp (Ltp.), OLivER & Pett. El<ctrodes for flame arc lamps or 
the like. 

7.440 Loen & Lorn. Lighting devic? for canes, walking sticks, umbrellas and the like. 

7.787 WALLACE & GREEN, Sparking plugs for ignition of the combustible mixture in 
interal-combustion envines and the like. 

9.077 ADDENBROOKE. El<ctrostatic measuring instruments. 

9.573 BACHELET. Electromagnetic levitating and transmitting apparatus. 

10.55) ELECTROMOTCREN-WERKE HERMANN GRADENWITz. Remote control systems for 
electrically-driven vehicles, (27/5. 10.) 

10,855 Von KRAMER & Karp. Resonatine relays. 

An improved relay switch device which, while being particularly useful in connec- 
tion with inductive telephony. telegraphy and signalling, may be used for any other 
suitable purpose. The relav contact device is so constructed as to b? operated by 
feeble alternating currents for the purpose of closing a local circuit ; and it comprises 

a steel or equivalent recd tuned to the frequ?ncy of the A.C. and fixed at one end to 
on? pole of a permanent magnet. whilst its free end is situated betw2en two sym- 

[ | metrical extensions of the other pole. 
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10,965 Neu. Method of feeding low-voltae» lamps and other low-voltage electrical 
devices in a hieh-voltage net. (7,7 10.) 

12.730 MATTHEWS. Telephone instruments. 

13.266 BAvtLEv & Weop, Electrical accumulators for ignition, ection, lightine and 

other purposes, 

14.615 SYKES’ INTERLOCKING SIGNAL Company, SYKES & Taggant, Electric relays. 

15.219 ScHAFFLER. Rekte Grossat & Weiss. Electric ignition fuss. 

15.502 BRITISH INSULATED & Hersey Casies («LL TD.) & REDFERN. Ci:cuits for telephone 
instruments. 

A tzlephone instrument in which a direct current traverses a microphon?. a winding 
of an induction coil and an electromagnetic receiver; a cond:nser and a winding of 
an induction coil being a shunt about the microphon-. 

15.841 B.T.-H. Co. Electric motor control systems. 

An improved system in which the contractors are automatically and succ:ssively 
operated to brine the motor up to speed under the control of the current of the motor 
Circuit. The invention consists of a number of contractors for the main circuit, a 
normally closed relay for each contractor Laving a series of windings and a windine 
in a control circuit, and connections whereby the closing of each contractor di- 
cnergisss th» control circuit. windine of the relay controlling the succeeding cen- 
tractor, causing the relay to clos? under the control of the series coll. 

18.649 Western ELECTRIC Co. Telephone exchange circuits. 

19.313 Wittiams.  Elctrical tell-tale apparatus for watchmen and the like. 

19.661 EN Impuls: transmitters for automatic exchane? telephone systems. 
(5 3.10.) 

20.402 TELLIER & COMPAGNIE ANON, DES At LUMEURS ExTINCTEURS DU Gaz A DISTANCE 
Systeme Gorg. Electromaenetic valves for gas apparatus. 

22.141 Marion & Marino. Electrolytic deposition of metals particularly upon iron and 
Stzel surfaces. 

241,744 SIEMENS ScHUCKERTWERKE Ges. Buffer machines used in connection with 
electrical buffers. (8 11 10.) 

25,862 AKTIEBOLAGET ELEKTROMETALL. Method and furnace for reduction or smelting 
of ore with electric current. (25 11 10.) 


1912 SPECIFICATIONS. l 
3,121 APPAREILLASE CARDY (S.A.). Safety fuses for elzctrical installations. (23 2 11.) 


APPLICATIONS FOR PATENTS 


Norte. —T he undermentioned Applications (except those marked t) are not open te 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open for inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicator’ 
oj inventions, When comolete Specification accomoanies application, an asterisk is afhixed, 


February 13, 1912. 
3.595 Casper. WALB & Artsor. Electrical driving mechanism. 
3.634 ELEKTRISCHE INDUSTRIE M.B.H. Tubo-welding machines. (13 2 11. Germany.)® 
3,644 GotoBers. Applying an electrical conductive layer upon an electrically non- 
conductive surface.” 
3.650 Scuiick. Dynamo-electric p*nzratozs for velociprde lamps and the hke.. 


Fetruary 14, 1912. 


3.675 MACFARLANE Ensingerinc Co. & MACFARLANE. Elctric power trantmission — 


apparatus. 
3,683 BLAKE & Simmons, Trolley-head collectors. 
3.711 Martyn. Elkctric incandescent lamp-ro!ders, 
3.736 Korytowskl. Electrically-overated doors. 
3,742 BtoxAM. (Russisch? Akt.-G:s. L. M. Ericsson & Co.. Russia.) Transmitting 
. aatomatically to a distanc: indications of the operative positions of devices. 
3.746 HIGHFIELD. Lamp supports and casings. (Addition to 27.991 98.) 
3,752 B.T.-H. Co. (GE. Co, US) Treatment of metals. 


2 February 15, 1912. 
3.767 Murray. Construction and method of use of electrical junction Eoxes and the like. 
3.772 WiiKiE. Conn:ctor for electrical wiring purposes. 
3.794 KETTERING. Electric storage system. (22 5 11. U.S) 
3.798 Owen & Harvey. Electro-deposition of metals on articles of china, glass and 
other non-conductive materials. 
3.812 GEBR. Siemens & Co. Electric ssarchlights. (29 4 11. Germanja" 
3.824 MAQuARIE. Electric valve actuation in organs. 
3.830 FREE. Time-controlled electrical switches. (152 11. U.S)* 
3.840 Deutscuz GASOLUHLICHT AKkt.-Ges. (Aucr.-Ges.) Electric incandescent lamps. 


(4 11.11, Garmany.)* 
February 16. 1912. 

3,874 EcKScHLAGER & ECKSCHLAGER. Transport m:chanism for the presentation 
respectively for the projection of advertising pictures, placards and such like, 
hzhted with glow-lamps, using a conn:ction contrivance.* 

3.879 Lees. Brush-holders for dynamo-slectric machines. 

3.906 BatLey & Prews. Renewable el:ctric incandescent lamps. 

3,919 " VuLKAN " MASCHINENFABRIKS ÁKT.-GEs. Winding | m^thods for rotating 
magnet coils. (20 2 11, Germany.)* 

3.924 SIEMENS-SCHUCKERTWERKE, C.M.B.H. Roeulation of direct and alternating- 
current dynamo-slectric eonerators.. (18 2 11. Germany) * 

3,925 SigMENs-SCHUCKERTWERKE, C.M.B.H. Electrical transmission of synchronous 
movements. (13 10 11, Gsrminy.i* 

3.941 Warwick MACHINERY Co. (1998). (A.E.G., Germany.) Governine mechanism. 

3,946 GEISSLINGER & ScHLURICK. Dynimo-electric machines. (29 5.11, Germany.)* 

3.952 SpPARKS. Gas and electric light controllers. 

3.966 SCHNEIDER. Operation of electrical clocks by electric waves.* 

3.978 DEGENHARDT. Automatic telephonic apparatus. 

3.979 NiBLETT. Electrolytic apparatus. (Divided application on 1.671 12. 201) 

3,980 Western ELECTRIC Co. (Western Electric Co.. U.S.) Electric cables for auto- 
matic telephon? exchane:s, szlectors and the like. (Divided application on 


16.868 11. 22.7.)° 
February 17. 1912. 
4,022 Bryan & Mountrorp. Elsctrical regulation or control of the flow or delivery of 
sewage and other liquids. 
4,041 Gow. Carbon electrodes. , 
4.061 ScHiessLeR. Telegraphy and telephony by submarin? cables. long-distanca 
overhead lines and the lix> (18.2 11. Austria.) * 
4,057 Brown. Telephony. . 
4,073 Stone & Co. & DARKER. Electrical installations for lighting. heating and venti- 
lating railway Carriae:3 and for similar purpos?s. 


February 19. 1912. 
4,090 Perry. Electric illy-h»asted cooking utensils. 
4.119 IngiG & INRIG. Mechanism for the automatic control of reversibla electric currents. 
4.127 Hurrio. Rotatory pot-shaped trouens for electrolytical baths.* 
4,140 KEMMERICH. Process Gee th: complet2 utilisation of rine-spinning machines 
driven by olectro-motors capable of contro!. (18.2 11, Garmany.)* 
4.165 SIEMENS-ScHUCKERTWERKE G.M.B.H. Circuit arrangements for polyphas? series 
motors. (18 2 il. Germany.)* 
4.179 MEgLLINGER. Telsphonr> systems and apparatus therefor. 
4,185 THomas. Electro-m2chanical devic? for recording and reproducing sounds and 
optical impressions. * 
4,186, 4.187 B.T.-H. Co. (Jacob E. No2ggerath, U.S.) Dynamo-electric machines of 
the homopolar typ>. 


February 20, 1912. 
4.213 Situ. Adjustable cable sling or suspender. 
4.250 MITCHELL. Incandescent electric lamps. i 
4,264 Munro å R. E. T. Construction Co. Trolley Sockets for electric traction systems 
4.275 Crompton & Co. & Picken. Electrically-operated safety suspending or retaining 


apparatus fo; winding, hauling and analozous plant. 
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COMPANIES’ MEETINGS AND REPORTS. 


ene peers 


ANGLO- ARGENTINE TRAMWAYS CO. (LTD.)—-The gross receipts for 
The working expenses (including 
various items amounting to £120.000 carried to depreciation renewals 
funds, in addition to £298,012. 0s. 4d. ex pended on ordinary maintenance) 
Adding amount 

charges 
(£727,557. 9s. 2d.), the balance is £00,228 after deducting interim dividend 


]91l amounted to £2,635,836. 58, 2d. 


were £1,723,928. 14s. 4d.. leaving £907,907. 10s. 10d. 
from 1910 (£13,044. [65.) and deducting interest and 
of 4 per cent, (less tax) on ordinary shares for half-vear ending June 30. 
The directors now recommend that a final dividend of 32 per cent. be paid 


on the ordinary shares for the half-vear ended Dec. 31, 1911 dess tax), 
making 73 per cent. for the vear, which will absorb £88,281. 5s., leaving 


£10,946, 19s. 4d. to be carried forward. The inauguration of the excava- 


tion work on the first subway took place on Sept. 14, 1911. 


first subway (Plaza Mavo to Plaza Once) will be opened by June, 1913, 


Active operations upon the second subway will be commenced at an carly 


date. In order to provide funds for the cost of subways construction, 


new extensions and additional rolling stock, a further issue of £1,500,000 


9 per cent. debenture stock was made in October last at 971 per cent. 


In the report of the general manager it is stated that 299,154,835 


passengers were carried, against 276,426,524 in 1910, and the car-kilo- 


metres run. 73,500,888, against 69,001,773; the rolling stock includes 
1.541 motor cars and 666 trailers, against 1,459 and 697 respectively in 
1910. The standard trolley wire used on the company’s surface lines 
has a diameter of 80 sq. mm., and the suppression of telephone protection 


wires has considerably reduced the number of breakages of trolley wire. 


A petition to the Mayor of Buenos Ayres for leave to construct about 


30 km. of new track has been favourably reported upon by the depart- 
ments concerned, and only awaits the preparation of the necessary ad 


referendum agreement. 


BROMLEY (KENT) ELECTRIC LIGHT & POWER CO. (LTD.)—The 
chairman (Mr. F. E. Gripper) stated at the meeting last week that thev 
They had added 5,000 or 6,000 


had maintained their rate of progress, 
8 c.p. lamps during the year, and the increase in revenue was propor- 
tionate to the increased connection. 


sale of current was £553. 
that they had been able to show anything like so substantial an increase. 


They had not made quite such a laci profit from their wiring installation. 
The net result was that thev had £9,463 to deal with, after paving interest 
on debentures, &c. 


paid for the first half, making a total dividend of 6 per cent. They sng- 


gested that £1260. 10s, 2d. should be placed to reserve, and that they 
One of their principal troubles was the coal 
strike. The effect of that had been that they had had to pay more for 
their coal. But he was glad to say they had been able to obtain all the 
coal they wanted, and at present they had enough coal to last them until 
the middle of May, by which time they felt quite satistied that they would 


should carry forward £702. 


be able to get fresh supolies, 
WM. GRIPFITHS & CO. (LTD.)—At the mecting last week the chair- 


man (Mr. R. H. Burdett) stated that tho gross protit was £1,690 to 


£1,700 larger than in 1910. Their turnover had increased by over 


£40,000 and their gross profits were greater; but with competition as 
severe as, if not more severe than ever, the percentage on the whole 


business was small. Since the close of the financial year they had 


disposed of a share they held in a Tramway Act at a very good protit 
Negotiations for the 


sale of the Preston, Chorley and Horwich Tramways Acts were still 


compared with the amount they had at stake, 


proceeding. 


HASTINGS & DISTRICT ELECTRIC TRAMWAYS CO. (LTD.)—The directors 
recommend a dividend of 3 per cent. on the preference shares for the 
half-year, making 6 per cent. for the year, placing £4,000 to depreciation 
There was an increase in the traffic re- 
ceipts of £630. The expenditura also showed an increase of £1,228, prin- 
cipally due to the cost of upkeep of permanent way. and to the payment 
of increased wayleaves to th> Corporation of Hastings. After crediting 
and debiting administration expenses 
(£1,385), the balance is £19,632. Adding £1.848 brought forward, and 


and carrying £2,177 forward. 


receipts aggregating £21,018, 


deducting £10,504 for interest charges, the available sum is £10,977. 


INDIAN ELECTRIC SUPPLY & TRACTION CO. (LTD.)— The surplus on 
the working for 1911 in Cawnpore, including £282 for interest. accrued, 
Was £7,907, against £4,935 in 1910, and including further interest accrued 
in England and transfer fees, the balance was £8,027. Deducting London 
expenditure (£640) and after providing for debenture interest (£2,700), 
the net profit was £4,687, which has reduced balance at the debit of profit 
and loss to £11852, 

LANCASHIRE POWER CONSTRUCTION CO. (LTD.)- -This company's 
revenue is derived from the Lancashire Electric Power Co., of which it is 
the sole owner, and the trading profit of that company for 1911 amounted 
to £10,695. The amount standing to debit of revenue account after 
paving debenture interest, &c., is £7,737. 

METROPOLITAN ELECTRIC TRAMWAYS (LTD.) —The chairman (Mr. E. 
Garcke) stated at the meeting last week that the past year had been 
marked by expansion in both branches of their business. In February 
last they opened the last section of the light railways authorised by the 
County of Middlesex: Light Railways Orders, about 11 miles in length, 
joining Enfield Town with Ponders End. Apart from that addition, the 


The work is 
being pushed forward with all possible speed, and it is expected that the 


The increase of revenue from the 
That was the first time for three or four vears 


The directors suggested an 8 per cent. dividend for 
the second half of the vear, a 4 per cent. dividend having already been 


route mileage worked was the same as it was at the close of 1910, but 
during the past year their traffic receipts showed an increase of £66,674, 
while the number of passengers carried was 00,000,000, compared with 


76,500,000, Although their working expenditure showed an increase of 


£42,746 their receipts had expanded at a greater rate, the average profit 
per route mile for last vear being £2,700 compared with £2400. They 
were setting aside £27,170 (against £21,010 for 1910) for future recon- 
struction and renewals, in addition to £47,700) expended on repairs and 


maintenance of theirtramways and light railw ave. 


In regard to their electricity supply business, their investments had 
given for 1911 a better return than for 1910. the. total being £31,500, 
against £26,250. The expansion of the Power Supply Co.'s business still 
continued to be satisfactory, The units sold was 26,454,192, an increase 
of more than 23 percent. New business was commenced last vear in 


Southvate under the electric lighting order of that district. and in Edeware 


under powers contained in the Power Company's Aet of L907.) The con- 
tract for the supply of energy in bulk to Stoke Newington had. been 
extended from 12 to d5 vears. The North Metropolitan. Electrical Power 
Distribution Co. (Ltd.). all the ordinary shares of which were held by the 
Power Supply Company, showed Improving results. Its ordinary dividend 
for the past year was I per cent. more than for 1910. In regard to the 
negotiations with the London County Council for through running, he 
could safely state that a through running arrangement would be most 
bencticial to both parties. i 


NEW YORK TELEPHONE CO.- The directors’ report for 1911 states 
that the total net earnings were £3,406,459 (increase £20,064), dividends 
amounted to £2,064.662 (increase £53,420) and balance placed to surplus 
accounts and reserves was £808,507 (decrease £93,372), 

NORTH METROPOLITAN ELECTRIC POWER SUPPLY Co. —Mr. E. 
Garcke, who presided at the meeting last week, stated that the revenue for 
IHl, amonnted to £132,874, compared with £112,730. ‘The total number 
of units sold was 26,154,402, an increase of 2,000,090 units over 1910, The 
expenditure had increased by £10.274, and the balance had increased 
from £62,425 to £72,194, or an increase of 151 percent. During the past 
year they commenced to supply electricity in Southgate and Edgware. 
Their electricity supply business had extended very greatly daring recent 
years. Either directly or indirectly. the company was now supplying 
electricity to 12 districts throughout the Metropolis, including Willesden, 
Hendon, Stoke Newington, Barnet, Enfield. Hertford and St. Albans. A 
feature of serious moment was the fact that not only the price of coal but 
the price of all other commodities was rising, and their cost of production 
would no doubt increase abnormally during the current vear, and it 
would bea matter ferserious consideration by the directors whether some 
increase in electricity rates should not be made. The matter was now 
under the consideration of the board. 


RIO DE JANEIRO CITY IMPROVEMENTS CO. (LTD) -At the meeting 
last week the chairman (the Hon. H. €. Gibbs) ssid that in 1909 they used 
8.700 tons of coal; but since that year they had purchased electric power 
for some of their stations in lieu of coal, and as the results were satisfac- 
tory they were increasing the use of electricity. In 1910 they uscd only 
1.428 tons of coal and in 1011 6,909 tons; but in 1 l thougn they used 
about 520 tons less than in the previous vear, they paid about. £2,200 
mare, [t was fortunate for the company that they were relving move and 
more upon electricity produced by water power, 

SIR W. G. ARMSTRONG, WHITWORTH & CO. (LTD.) -The accounts for 
the vear 1900 show, after deducting depreciation, placing £50,000. to 
reserve and adding £184,096, 14s, 11d. brought forward. a balance of 
£642,822. 18s. àd. [t is proposed to declare on the ordinary shares a 
dividend of 2s. (d. per share (tax free), of which Is. per share has heen 
already paid as interim dividend. The ordinary and preference dividends 
absorb £441,250, leaving £201,572. [8s. 6d. to be carcied forward. M 
the end of 1911 Sir Andrew Noble resigned active management of the 
works, but he retains the chairmanship of the board. The directors have 
appointed Sir Geo, H. Murray, G.CB., to a seat on the board, and the 
directors have also invited Bear- Admiral Sir Charles Ottley, K.C.M.G.,, 
to Join the board. The directors have constituted a works board, eon- 
sisting of some of their principal managers, with the designation of local 
directors. l 

SOUTH WALES ELECTRICAL POWER DISTRIBUTION CO. — At the meert- 
ing last week the chairman (Mr. W. Gascoyne Dalziel) said that the vear's 
working showed a material improvement over that of 1910. notwith- 
standing the loss and dislocation of trade caused by strikes and labour 
troubles. Not only was their progress very much retarded by the dista- 
cation of trade and loss of revenue consequent upon. the stoppages of col- 
lieries and works which took their power from the company, but their 
general development was materially hindered. With the collieries, which 
took the bulk of their out put, on stop the consumption of Current had been 
very much reduced, but, fortunately, they had heen able to supply 
all the demand made upon them, although at an increased. eost. 
It might be that the fact that they had Iven able to keep up their supply 
and had thus enabled many consumers to keep their factories and work. 
shops employed, whilst some of those dependent on their own sources of 
power had been compelled to shut down, would induce others to appre- 
ciate the benefits of taking eurrent from the com pany. and perhaps some 
good, in the shape of additional consumers, might result from the present 
trouble. It was important to note also that they had been able to con- 
tinue to supply, without any restriction. their publie and private lighting 
consumers, and that was to say local authorities and lighting companies 
who took supplies in bulk, and also to the districts of Aber, Senghenydd 
and Llanbradach, where they did thcir own distribution under the 
Caerphilly electric lighting order, which they had acquired. 
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TYNEMOUTH & DISTRICT ELECTRIC TRACTION CO. (LTD.)—In moving 
the adoption of the report (abstracted in our last issue) the chairman 
(Mr. H. S. Day) stated at the meeting on Wednesday that they had 
hoped to have been able to recommend a higher dividend than four per 
cent.. but, in view of the unrest in the industrial world. thev considered 
it advisable not to do so, but to carry forward a larger sum. Owing 
to the strike and the curtailment of the railway service, their traffic 
receipts had benefited. The number of passengers carried was 37,569 in 
excess of th» number in 1910, and the average expenditure per passenger 
and the proportion of expenses to receipts were slightly less. 


VICTORIA FALLS & TRANSVAAL POWER CO. (LTD.)—It is stated that 
the rapid growth in the demand for the supply of poweron the Witwaters- 
rand has made it necessary to increase substantially the installation of 
machinery. It is proposed to create. £2.000.000. 5} per cent. second 
debentures, and to issu £1,000.000, Since the erection of the powcr 
stations of the Company and of the Rand Mines Power Supply Co. (the 
capitalof which is owned by this company) constant demands have been 
received for an increased supply of power from consumers, who are en- 
titled under long-term contracts to be supplied with all the power that 
they require. The Victoria Falls Co. has received applications for sup- 
plies of electricity amounting to 52,000 n.p. In addition, the Rand 
Mines Power Co. has received applications for supplies of electricity of 
67,000 H.P. and of compressed air of 66,000 n.r.. making a total notified 
demand of 185.000 H.P. The total capacity of generating plant. now 
installed or shortly to be completed (including reserve plant) is 
132,000 H.P. Consequently, further extensions are immediately required, 
The profits continue to increase rapidly. the monthly profits, before de- 
ducting debenture interest and depreciation having risen from £12,000 
in January, 1911. to £37,000 in February, 1912. It is estimated that 
when the plant required to meet the notified demands is in operation the 
annual profits, after providing all working expenses, but before allowing 
for debenture interest and depreciation, will amount to £670,000. On 
April 22 a mecting will b» held to authorise tho increase of the capital. 


WYCOMBE (BOROUGH) ELECTRIC LIGHT & POWER CO. (LTD)—At 
the recent meeting of this company the directors reported that during 
the vear the connections had risen. from. 53,379 to 57.90] equivalent 
Se.p. lamps. The years profit was £5.436. 2s. 4d., and after paving 
interest, &c., amounting to £3,006, 3s. Id.. there remained a balance of 
£2,429. 19s. 3d. Tho directors recommend a dividend of 2 per cent. for the 
vear, and that £1,600 be placed to reserve for renewals. The chairman ' Mr. 
Slatter said, unfortunately, coal was their continuing difficulty. They 
were suffering, more or less in common with other industrial concerns, 
from the unfortunate coal strike. For the year under review their coal 
cost per ton had slightly increased. and he rather anticipated that there 
would be a further increase as the result of the strike, 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 


ANGLO-ARGENTINE GENERAL ELECTRIC CO. (LTD) (121.204).-— Rv. 
April I, capital £65,000 in 63,000 preference shares of £1 each and 40,000 
ordinary shares of Is. each, to carry on in South America or elsewhere the 
business of electricians, electrical and mechanical engineers, suppliers of 
electricity, &c., and to adopt an agreement with the General Electric Co., 
of London. and Messrs. Colson, Brookhouse & Pyne, of Buenos Ayres. 
Private company. — First directors are: H. Hirst (appointed by General 
Electric Co.), and T. Colson (appointed by Colson, Brookhouse & Pyne). 
Reg. office: 67. Queen Victoria-street, E.C. 

BRITISH COLUMBIA ELECTRIC RAILWAY CO. (LTD.)—In return to 
Dec. 14, 1911, capital is £4.000,000 in £1,009,099 5 per cent. cumulative 
perpetual preference stock, £1,000.000 preferred ordinary stock, 
£1.000,000 deferred ordinary stock and 1,000,000 shares of £1 cach. 
AJ the 5 per cent. cumulative perpetual preference, peeferred ordinary 
and deferred ordinary stock taken up. £2,800,000 paid. £200,000 de- 
ferred stock considered as fully paid. Mortgages and charges, £2,367,613. 


ELECTRIC APPLIANCES CO. (LTD.) (121.215.) —H x. April l, capital 
£8,000 in 4,000 preference shares of £1 each and 16,090 ordinary shares 
of 5s. each, to carry on the business of manufacturers of and dealers in 
vacuum cleaners, vibrators, electro-medical appliances, dev batteries and 
electric supplies and accessories, &e. Private company. First directors 
are: E. C. Harkness (manazing director), Wm. F. Harkness and J. G. 
McDougall. Reg. office: 26, Rosebory-avenue, E.C. 


STATUTORY RETURNS. 


BRIGHT'3 LIGHT & POWER (LTD.) —Return to Dec. 31, 1911, gives 
capital as £200,000 iu £1 shares (100,000 preference). 100,000 ordinary 
shares taken up. £1 per share called up on 66,667 shares. £65,489. 5s, 
paid, leaving £177. 15s. in arrears. £55,555 considered as paid on 
53,333 shares. Mortgages and charges: £16,000. 

CENTRAL ELECTRIC SUPPLY CO. (LTD.)—In return to Feb. 14 capital 
is £100,000 in £5 shares. All shares taken up. £5 per share called 
up. £100,000 paid. Mortgages and charges: £450,000 4 per cent. 
guaranteed debenture stock. 

KENT ELECTRIC POWER SYND. (LTD.)—Retura to Jan. 13 gives 
capital as £15,030 in 1,500 ordinary shares of £10 and 600 deferred 
shares of is, Allshares paid up. Mortgages and charges: £1,038 
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LONDONDERRY: MOVILLE {ELECTRIC RAILWAY SYND. (LTD.)—In 
return to Jan. 12 capital is £10,000 in £1 shares. 6,507 shares taken 
up. £l per share called up on 1,507 shares. £1,425. 5s. paid, leaving 
£81. 15s. in arreara. £5,000 considered as paid on 5,000 shares. 
Mortgages and charges: nil. 


MORTGAGES AND CHARGES. 


CHICHESTER ELECTRIC LIGHT & POWER CO.(LTD.) Mortgage dated 
March 29, 1912, to secure £10,000 charged on company’s undertaking and 
property, present and future, including uncalled capital and sinking fund 
policy for £10,000. Holders: Caledonian Insurance Co, 


COMPANIES INCORPORATED OUTSIDE THE U.K. 


BARCELONA TRACTION, LIGHT & POWER CO. (LTD.) (1,148F.)—Par- 
ticulars filed March 22; capital 315,000,000. Reg. in Canada on Sept. 
12,1911. British address: 34, Bishopsgate, E.C., where H. M. Hubbard 
is authorised to accept service. 


CITY NOTES. 


MEMORANDA (April 11).—Bank rate 3! pericent. (sinc: Feb. 8, 1912). 
Price of silver, 26id. per oz. Consols 78—78} for money ; 181 —78: for 
account. Consols Pay Day, May 3; Stock and Shares Continuation 
Days, April 24 and May 13. Ticket Daya, April 25 and May 14; Pay 
Days, April 12 and 26; Mining Shares Carry Over Days, April 25 and 
May 10. 

Prices or METALs (London).—Oopper, 694 ; three months, 704. 
Lead, English, 165 —164 ; Foreign, 16;;—l6%.  Spe:ter, 231—251; 
Tin, English, 203—205; Foreign, cash, 196j; three months, 194}. 
Iron, Cleveland, cash, 52/6; three months, 53/4. 


ANGLO-AMERICAN TELEGRAPH CO. (LTD.)— The directors have de- 
clared an interim dividend for the quarter ended March 31 of 15s. per 
cent. on the ordinary stock and £1. 10s. per cent. on the preferred stock 
(less tax) payable May 1]. Dividend of 14 per cent. to the A stock- 
holders is not payable before the end of the year. 


BRITISH COLUMBIA ELECTRIC RAILWAY CO. (LTD.)—AÀn interim divi- 
dend at rate of 8 per cent. per annum has been declared on the deferred 
capital in respect of the half-year to Dec. 31 last. 


CANADIAN WESTINGHOUSE CO. (LTD.)— The net earnings for 1911 
amounted to $1.010,200. against 8697.400 for 1910, and the dividend 
has been increased from 7 to 8 per cent. Of the surplus of. $460,000, 
$135,800 has been written off in respect of property and. plant (against 
$70,500). leaving 8324. 200 to be carried forward, against $190,500. 


COMPANIES TO BE STRUCK OFF THE REGISTER. — Tho following com- 
panies will be struck off the Register of Joint Stock Companies unless 
cause is shown to the contrary before July 9 :— 

City & Surrey. Electric Railway Co. Electrical Manufacturers’ & 
Wholesale Traders Protection Association, Electric Circuit Breaker, 
Engineering Contract Corporation, London Electric Lamp Co., Mecha- 
nical & Electrical Power Co. 

CONSOLIDATED SIGNAL CO. (LTD.)—In view of the unsettled con- 
dition of industry at present, the directors have decided to make no 
interim distribution on the ordinary shares. 


HOLSWORTHY GAS & ELECTRIC SUPPLY CO.—A dividend of 4 por 
cent. per annum has been declared. 

KALGOORLIE ELECTRIC POWER & LIGHTING CORPN. (LTD.)—The 
directors have declared a dividend on the preference shares at the rate of 
6 percent. per annum for the six months ended March 31. 

LONDON GENERAL OMNIBUS CO. (LTD.)— Mr. Albert H. Stanley, 
managing director of the Underground Electric Railways Co. of London, 
has been appointed a director of this company. 


MEXICO TRAMWAYS CO. (LTD.)- The directors have declared a dividend 


of 1} per cent. for the quarter to March 31. 


READING ELECTRIC SUPPLY CO. (LTD.)—The accounts for 1911 show 
an available sum, including £524 brought forward, of £5,657. A dividend 
of 3} per cent. has been declared, leaving £420 to be carried forward. 


STOCK EXCHANGE NOTICES.— The Stock Exchange Committee have 
granted quotations to a further issue of £200,000 5 per cent. first mort. 
gage debenture stock of the Monterey Railway Light & Power Co.. and a 
further issue of $100,000. first mortgage sinking fund 5 per cent. gold 
bonds of the Pennsylrania Water de Power Co. 

The Committee have been asked to grant quotations to $3,000,000 
prior lien 5 per cent. 50 year gold bonds of the Puebla Tramway Light & 
Power Co. ; a further issue of £213,000 5 percent. 50 year mortgage bonds 
of the Rio de Janeiro Tramway, Light & Power Co. ; and a further issue 
of $1.000.000 general mortgage 44 per cent. 30 vear gold bonds of the 
Consolid ted Gas Electric Light & Power Co. of Baltimore. 


WESTINGHOUSE ELECTRIC & MFG. CO. (U.8.4.)— The directors have 
declared a dividend of 1 per cent. on the common shares out of the profits 
for 1911, being the first distribution on this issue since the reorganisation 
of the company in 1908. i 
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Brs«cool & Fleetwood ....| April 6 906| + — €5 422382? |4113,006 4| St. S Do. "n rer Cent. Pref, ... ss. up.Co. 4-3 5 80 june, Dec | 238] a, 
S ue 1 oH oratio... ut Sl | + 2» 11,277 |+ 'e48 M 9t. 4 | De n Stock (red) PER l E E 9340 Feb! nis aj = 
n D Tatl. esses - ae : t 5 ri | aah ab, Stock aseeve — 4 l M, 1 ee 
p Sie or ure pacifici cd M.r. í 2.857 | + 639 * ud $30. ee Undertaking 44% s "BLU 100 —102 4 : ^ Jan, July” 100b. se 
B r^^tn^uth Corroration.. A:ril 3 3,063 + 80 2,857 -+ 639 St. 44% Do. ra E MPO 3i —4} 590 J ee n oe 
pco umet. UU Man 30| 43 Y — 183 25296 |} 2,083 || St. 4A Chiswick prece t (red.) Lii. 4-5. E S 9 Macho. "s 
B- riora me April 7 935 4 + 183 | $52 736 I+ 95 10 1/0 City of ec. Supp. Gorp. 1st Mort. Db. 93 —101 4 10 6 edet EL 
: d Rcs & Carriage . eee AB en + 337 sere + 18.302 H 10 6/0 D i Eicinc Lighting Ord b. 9 —95 417 3 June, Dec | °° poss 
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“TOPRIM esses 2 , + 788 . S 50. . er Cent. 2nd De : Tepa ets —]21 n, uly d oe B 
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Cat zorne: Redruth eed M. R63,776 | +6612, 14 a ib 6/0 | eU of London Elec. Supply Ord St. 87 —8) 514 6 Jan, July '92 « 
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he ectric Trams Co..... i: í 2.641 — B26 68.336 |—- 7,255 | 5 ae ‘a, Do. 6 son's El«e. Corp. Ord.....- ess 191 —104 | 480! n July 1 ex 
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AUT OPUS. acne rie "rub 530 | + 102 O93 1+ 6,202 5 2/6 Do = S Electricity Supply Co. O is ‘| 80 —8) § 29 ay NON. | oi. 8 
Dacin en Railway .. a. 5 us T 57 n t '903 ÍSt. 475. So. ep oe Pref. i if = .6 6 0 ino: ee ee 
: e ZSZZZLELLO $i Et bi + 5 t à 5 4/9 * : eb. Stock a sorovo —5 5 n t ee a 
Dudley Stourin ive Arn] 5| 5,380 H | ! Hove Electric Lighti (red.) ......, 9396 | 2 6 Mur, Sept | 
ae RT UTRO eevee ! M A t + 972 x t St. 44? UN e ighting Ord. v ! n 96 | 4 pt | ee - 
B CU aud same: Arri a 747 | — 12 35 73367 |F Ses2]| 9 5/0 eo ee L. & P. Co. Deb. Sd lj 6—7} 6 n 3 Feb, Aug. e | e» 
East Ham Conal cesse 3| MO | 50 45 9,5855 E 8 6 Do. 6 pe RE OR RUE PIE oL NUS 
Gide Dee Trama ee ig ee 522 |t 49g ff St 4 ', Do. $c pL US On. H—7U 518 0 Feb Aug | l| 
Gs SAC um e z Hin 29 963] - at 1 + 141 ak 4% | t Kensington & e ee (rel). sene 92 Z235 | 1 n " Jan, Jus s ES 
j $29) T. (rand dpa pri 6 18,804 * 4 o (Je int Station) "t otting Hill! pE ee ah 
Groscrsien Corm cae ee T DEN T qudd St di Rent elec Foyer Co cam 93 —56 14 4 5 April 
avesend Northfleet..... n + i v3 5 3/0! ec. Supply Ord. —u ! April, Oct | s 
Quitib dra Cil .| Mar. 29 193 18! . 138 T i TE Cr A r l 510 O0 Jan e» 
Crn P. ity Rly.) Acril ge léi 1 ; St 4% D> ku aeu Pref. pex 0l—241 315 an, July | ** | se 
Bur ST Gay, m 2 i s 42 n + 242 s 2/9 | Metro E a üt Ist Mort: Dabs. es 44—53} 6 0 6 Mar Ey Eur 
AE. adc ec ae e| + 2} 13 p hors ae. De PL uo T Ou or CIL jan iu) 
HUM CU MA + e to oriog pst 159 § per Cent. Cum. P unus -4 5 ; July-, Se ess 
us uds Trams Co. ..| Apru a 25 + 2] 13 A» sp 3i De ái ud d Dib, Stock ist Mort... ios he 1 é el Oct, 4) + 
Ho tines é T AUN NA » 6 | $11,350 + 6 14 + 269 Wet! 41 "o Midland Ele: c Mort. D-b. Stock rel) 8i m 4 80 Tin July v we e 
Eo Pr sede | 6| Lez + $2,125 | 14 Tus 127]. n p Newcastle Fee d Au D UE. ES Po jan July G5) as 
Used Di Won... enn n 6 29 =s 1 4,441 itNewcictle Ele Rete .L. 44A Mt. Dd. St. i us 4:2 9 , EP 
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cee OM 420| + 95 " d c MI E E eis ei "aC Idus M me 
E * "ear t n ELLLLLL Mir 517 T 262 + 95 l 6% N etro. Ec Power Sup. S Moris.. 95 —97 4 13 Feb. Aug oe ee 
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Ru c te n ` 29 j 93 oe ais + 127 t. 497 Do. 2,2 5 e*t226099060099*9-*9?92926€2590 = p Em x ! 4 13 Feb . 'A | D ee 
koc nes ama Sio + 8l e E EAT T Isle 4 6 0 Feb, dE. rn ee 
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Lei est^ $ DLL Arr: ] T T. E t. Ht i : : TET, canescens e E x Qi x. 
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See Catporaton 11111 wzooH3593| $2229] 1 th oe aes | Dea per Goat, Ist Mort D Cer ea 2 7 0 Feb a...) 9*4 8 
Mt za Trams AMORE | April 7 | 5912 == 13 + $3,223 i St. | A ] City & Ser ja E. Ist Mort. D sos. 4i —5} 5 0 0 Jan, July | ° bä 
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* No allowan 
ce has bpon made tor accrued interest or red 
emption, 


(2) These com 
parisons are with the MM TET l 
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cal, 
t Ex dividend, — t The London Stock Exchange Commi 
ttee have doct 
aed 19 quote there. 


! Minus 3 da 
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j pm 10. APRIL 10. | V penp | Apri April 10. YigLbgD. or APRIL 10, 
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-Electric Railways and Tramways— Continued ©. ¢ a NN dein M esi le Low 
Electric Railways and Tramways— Continued. | £ s. à. : elephones. |.£ s. d. | | 
St. | 919, | Metropolitan Rly. Surplus Lands Stocks | 68 —70 | 319 9 | Feb, Aug e ss 100 2s FAmer. Telephn. & Telegh. Cap. St....... 149 —151 | 5 6 9 $5 |o 
2t. Do. 34 per Cent. Preference ......| 85 —87 |4 1 6 Feb, Aug | Do. Coll. Trust $1,000 4 per Cent. Bds. 94 —96 | 4 4 O | Jan. July is 
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St. 30 | Do. 3 per Cent. Consoltd. Rent-charge| 74 —73 4 0 O, Jan, July : 754 IE 5 2/6 er Cent. non-Cum. 3rd Pref. , 5lj—6d& 4 4 O Feb, Aug 193i n 
is | 4% Do. Mosi Sed eos Raaton Pt us | : ja : us ba 89] 88) ai 4 New v York Telephone Co. 30 yr. Bnds...| pii E H 5 : soil da | A 

. | . toc r Cent. «seen. — , | | rental ceccccccccvccncccccccesecece TT uL 
St. | M Do gen Gent. Pes Deb. Stock d 144 —146 | 4 2 9, Jan, July | 96 ] or Do. 6 per Cent. Cum. Pref. ....... bed f. 5 1 O April, Oct es 
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NE Do. 5 per Cent. Cum, Pref .......... j—53 |711 6 Feb, Aug’ ^?  ** | 5 379°. United River Plate Ord. .I to 190,000 e| 76— 2 FINE ccm] UN. "& 
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Ua S. Met. NN Trams & Ltg. 6% Cm. Pref. i—1 72 2 0 | . eu "* BSt.| 449%: Do. 4% Deb. St. Red. ......... 2... 102 —194'4 7 6 Jan, July fae 
St . 4per Cent. Deb. Stock .......... 722—7 |5 7 3' Jan, Tur Moe | | | | | | 
109. d | Sunderland Dist.Elec. Time o9] IstMtDb. T 8 4 0) Jan July | *; 3H Financial Investments. 

I0, 775. | Undergd, Elec. Rys. Lon. Shares ......| 9 id 4100) lO (101 >. | 5 3/0 Elec. & Gen. Investment 6% Cum. AE =| RENT LAETI 

ee 4% Do. 41% Bonds....... sas Vxdbeek taces zr 3223 6 | a Dec 90 , 884] 10 2/0 'tGlobe Telegraph & Trust EN du TRO 104—11 ., SP cMrJu T ty 

ee Do. 6% ‘In. bds "ID DD 91 —9 m | June, | N } w 10' 3/0 t Do. 6 per Cent. Pref. a d aaa | i-i» 4 11 6 : p,DcMr Ju 4) 
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American Railway Electrification. 

. THE accounts in our American contemporaries of the 
eighth annual “ electrical night " of the New York Railroad 
Club show not only the rapid progress that is being made 
In that country in electrification, but also the increasing 
reliability of electrical apparatus, both single- phase and 
continuous current. In this connection the “ Electric 
Railway Journal " remarks : * It is a happy omen that the 
discussions of steam railroad electrification have gradually 
shifted from the sterile ‘ battle of the systems’ to the 
economic aspects of electrification for particular condi- 
tions.” There is, we fear, little evidence that such a happy 
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state of affairs is likely to come about at an earlv date in 
this country; and anv announcement bv the London & 
North Western Railway Co. or the London & South Western 
Railway Co. of the system they propose to adopt for their 


63 | Projected electrifications will probably lead to considerable 
66 | discussion by the advocates of the various systems, 


THE apparent ease with which American railroads can 
change and modify their electrical sytems is certainly note- 
worthy. Thus, Mr. W. S. Murray, who is well-known in 
connection with the pioneer single-phase installation of the 
New Haven Railroad, mentioned that his company is con- 
sidering changing their system from 11,000 volts two-wire 
to 22,000 volts three-wire, using the track as the neutral of 
the three-wire system. Some idea of the rate at which this 
company 18 converting its lines to electric working is given 
by the statement that whereas in the present year 114 miles 
of electrical track will be in operation, next year will find 
this company working no less than 552 miles electrically. 
The continuous-current system of the New York Central & 
Hudson River Railroad also appears to be making good 
progress, for by the end of the present year 51 miles of 
single track will be added, bringing the total mileage to 
239; whilst an interesting innovation will be a bi-polar 
eight-motor locomotive. It is worth noting that during its 
five years’ experience this company has not had to record a 
single delay due to trouble with the power generating system. 
The New Council of the I.E.E. 

AT the meeting of the Institution of Electrical Engi- 
neers, last night, the following nominations for the new 


Council were announced :— 
President. 
W. Duddell, F.R.S. 


Vice- Presidents. [C. M.G. 
|. W. Judd. Major W. A. J. O’Meara 
C. H. Merz. J. F. C. Snell. 
Members of Council. 

Frank Gill. H. Hirst. 
A. Russell, D.Sc. B. M. Jenkin. 
W. Rutherford. J. E. Kingsbury. 
A. H. Seabrook. P. V. McMahon. 
Roger T. Smith. R. K. Morcom. 
H. Dickinson. S. L. Pearce. 
J. S. Highfield. H. Faraday Proctor. 

C. P. Sparks. 

Associate Members of Council. 


A. B. Anderson. ` S. Morse. H. E. Wimperis. 
Honorary Treasurer. 
Robert Hammond. 

The name; printed in italics are new nominations. The hon. treasurer 


r»tires annually, and is eligible for immediate re-election, 
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WE need scarcely remind our readers that Mr. DUDDELL 
has been prominently connected with the development of 
the oscillograph, that instrument which has been such a 
powerful aid to the visual realisation of alternate-current 
phenomena, and an instrument without which the modern 
electrician would feel himself greatly at a loss in elucidating 
electrical phenomena of a transient character. At the same 
time, Mr. DUDDELL discovered the singing are which is 
generally associated with his name, and which is the basis 
of PouLsEN's method of producing undamped oscillations. 
Other work was concerned with instruments for measuring 
very small currents. In recent years Mr. DUDDELL has 
taken up the subject of wireless telegraphy, being a recognised 
authority on this branch of work, and has concerned himself 
with the design of high-frequency alternators. With this 
record his foreign contemporaries may make the mistake 
of supposing that Mr. DuppELL is patriarchal, whereas he 
first saw the light in 1872, and so we may expect that 
the above is merely an indication of much more to come. 


As Vice-presidents Mr. Jupp and Mr. Merz appear for the 
first time, though, of course, both have served previously 
on the Council, and they will be welcomed as thoroughly 
representative of the two branches of engineering to which 
they belong. Of the ordinary members of Council Mr. 
GILL and Mr. RUTHERFORD have seen service before, but 
new blood is infused by the remaining nominations. Dr. 
RUSSELL has contributed many Papers to the “ Journal,” and 
it is fitting that technical education should be represented. 
Mr. SEABROOK will, no doubt, bring to the work of the 
Council some of his well-known energy, and Mr. ROGER 
SMITH comes as an exponent of railway work, which is 
becoming increasingly important. Lastly, Mr. ANDERSON, 
as an Associate Member, is one of those closely connected 
with the commercial side of electrical engineering with 
which it is most important that the Institution should 
keep in close touch. With such men as Mr. Merz, Mr. 
SEABROOK and Mr. ANDERSON on the Council we may feel 
certain that the “ new policy " will be maintained. 

— 
The “Titanic” Disaster. 

THis week has witnessed a disaster unparalleled in the 
history of marine navigation, and one which has called forth 
world-wide sympathy with the relatives of those 1,500 
passengers and crew of the ill-fated “ Titanic," who, so far 
as can at present be judged, went down with that liner early 
on Monday morning last. The equipment of this vessel 
closely resembled that of her sister ship, the “ Olympic,” 
which was described in our issue of July 28th, 1911. It 
certainly represented the last word as regards luxury: 
but whether, in the light of the present disaster, sufficient 
attention was given to guarding against all risks in so huge 
a vessel is a point on which there may be some question, and 
which will doubtless form the subject of exhaustive inquiry. 
For the moment it 1s some consolation to know that wire- 
less telegraphy has again. proved of incaleulable benefit in 
summoning prompt aid. The wireless operator has once 
more risen to the occasion, and the steadv manner in which 
the signals of distress were transmitted for two hours follow- 
ing the accident has aroused universal comment. 
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AN unfortunate feature of the disaster, however, has beer 
the wireless transmission of a great deal of false news at a 
time when so many persons were 1n a state of the gravest 
anxiety.  Evenat thetime of going to press we are not in 
receipt of much authentic information, although we under- 
stand the Marconi svstem has not been in anv way inter- 
rupted. It is, of course, characteristic of wireless telegraphy 
that it lends itself more easily than other methods to the 
irresponsible transmission of false news. Anv amateur having 
the requisite knowledge and facilities at his disposal is in a 
position to send out messages without their source being 
easily detected. Unfortunately the United States Govern- 
ment have been lax in dealing with wireless telegraphv, 
having adopted a policy of drift. Even the International 
Radio-Telegraphic Convention has there been allowed to 
remain without ratification until a revised convention is 
within sight. On the other side of the Atlantic an amateur 
wireless telegraphist is permitted to experiment without let 
or hindrance in a way that would never be tolerated in this 
country. We have reason to believe that this nuisance 
will now be put down. Nor is this the only subject that 
will be investigated with some searching of hearts. Our own: 
Board of Trade will apparently find itself in the unfortunate 
position of having allowed progress in shipbuilding to take 
place without proper regulations for the safety of pas- 
sengers. We hope this is not so, and that our Government 
departments move with the times without waiting for an 
appalling disaster to remind them of their responsibilities. 

MER 
Bankruptcy Matters. 2 

DvniNG the past few years several electrical businesses 
have “fallen by the way ” (not an undue number, taking 
into account the verv marked depression which has pre- 
vailed in the industry for several years), and the estates of 
the bankrupt firms have passed as a matter of course into: 
the hands of receivers and liquidators. In going over the 
list, however, we are surprised to find how few of these estates. 
have realised anything for the “ ordinary creditors," who 
appear to have been entirely, or almost entirely, ignored by 
the persons appointed to " wind up” in bankruptey. In 
several cases that we can call to mind all information 
concerning the actual administration of the estates has 
been withheld after the preliminary proceedings until 
notification has been made that the liquidator is applying 
for his release. In one or two cases the businesses have 
been sold for sums which have been either no more than, or 
less than sufficient to satisfy debenture holders and other 
preferential or semi-preferential creditors. The point which 
seems to us inequitable in. this latter group is that these 
sales have taken place without the ordinarv creditors having 
the poor satisfaction, or consolation, of a word to sav In 
the matter—that 1s, the ordinary creditor is left in complete 
ignorance of the transactions which have prece led the sales. 


reed 


Ir may, of course, be that evervthing is fair and above 
board, but it seems that the bankruptey laws require 
amendment in the interest of "the ordinary creditor.” 
It is obvious that, if such a person were conceivable as an 
evil-disposed or fraudulent receiver or liquidator. acting in. 
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collusion with the preferential or semi-preferential creditor 
or creditors, the interests of the ordinary creditors might 
suffer seriously. Some dav, when we have a Government 
which will turn its attention to business matters, the 
condition of the "ordinary creditor” in bankruptcy 
affairs will have a better chance of receiving the recognition 
that is his {due. Usually, the debenture holder has taken 
care of himself, and only "' the ordinary creditor ” is left to 
bear the full brunt of the failure. Surely it is not beyond 
the wit of man to draft an Act of Parliament which shall 
better satisfy the natural curiosity of '* ordinary creditors 

in regard to the disposition of a bankrupt estate without in 
any way prejudicing the interests of debenture holders and 
the like, who frequently hold securities that require closer 
investigation than is at present given to them. It is 
adding insult to injury to treat the " ordinary creditor ' 


* 


as 


a negligible quantity. 


. Failure of the Electricity Supply at Liverpool. - A serious 
breakdown occurred on the electricity supply network at 
Liverpool on Monday night, the entire supply being cut off for 
about 20 minutes, thus adversely affecting the theatres, street 
lighting, and the tramway service. The trouble, it appears, 
arose through a fault developing on a high-tension main some 
3 miles long, but we understand that everything has now 


been restored to normal conditions. 


The *'Maxicator."—Tlie * Electrical World” gives an 
account of a new instrument which 1s a combination of a maxi- 
mum demand indicator and an ordinary watt-hour meter. It 
has four meter dials, while in addition there is a large centrally- 
pivoted pointer which indicates the maximum demand during 
a half-hour interval on the circumference of the dial plate. This 
latter motion is worked from the gearing through a leaf spring, 
and is controlled by a solenoid which is energised from the line 
by a small contact-making motor. This solenoid sets the 
driving element to zero at the end of each 30-minute interval, 
and having done so its core descends, thus furnishing the power 
necessary to drive the entire register movement, the meter 
acting only as an escapement and regulating the speed of 
falling. | 


“The Great Transport Problem in its Relation to Labour 
Unrest."—In a lecture delivered on this subject before the 
Royal Automobile Club on Wednesday last Mr. A. W. Gattie 
showed how seriously the whole question of transport of goods 
to the consumer was affected by the present state of labour un- 
rest. After detailing the disabilities under which the country 
Was suffering at the present time from this reason, he brought 
forward a solution which he claimed would tend, partially at 
least, to remedy this state of affairs. With many of the aspects 
of Mr. Gattie's solution our readers are already familiar. It 
will be remembered it consists essentially of a clearing-house 
to which all goods for despatch would be sent and then sorted 
automatically into bins appropriate for their destination. In 
i ed great economy in time, money and labour would be 
effected. 


Cable Interruptions. Date of Interruption. 


letakia—Palura |... May 26, 1910 
Cadiz—Tangier ............ Vase us pid iio LR S dece oed XA . Feb. 27, 1912 
Alhucemas — Penon de la Gomora................. ... Feb. 28, 1912 
Ceuta—Estepone .......esccecseccescsesecees. e»... Feb. 28, 1912 
Melilla—Chafarinas 000.0... ceeccccsssseeeees Feb. 28, 1912 
Cadiz— Tenerítfe......... ................ ... Feb, 29, 1912 
Jeddah—Suakim |... esses Mar. 4, 1912 
Cape St. James— Doson........................... .... Mar. 14, 1912 
Chafarinas—Nemours .................. beds S». April 10, 1912 


April 10, 1912 
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Restricted Tramway Service on the L.C.C. System.—It 


is stated that the restricted service of cars on the London 
County Council's system occasioned by the strike will, for the 
time being, continue in force. This statement has been re- 
ceived with some surprise, but there is no doubt that with the 
ordinary service many of the lines were seriously overcrowded 
with cars and progress was correspondingly slow. 


Electric Furnace for Dross Melting.—A new 


electric furnace for the melting of drosses, scrap metal and 
cvanide precipitates is described in the Brass World." It is 
a combination of the are and resistance furnaces. Four carbon 
electrodes are used, two passing up through the bottom of the 
furnace and the other two down through the top. When 
melting is to be begun, the furnace is partly filled with broken 
glass and the carbon electrodes arranged so that they touch. 
After the current is turned on they are drawn apart and an arc 
Is formed, which soon melts the glass in its neighbourhood. As 
the glass melts it becomes a conductor of the electric current, 
where before melting it was a non-conductor. The electrodes 
are now drawn further apart so that the current passes through 
the molten glass, and finally the whole charge becomes fluid, the 
glass being kept liquid. by the resistance offered by it to the 
When all the glass is in a molten con- 


form of 


passage of the current. 
dition, the metal or dross to be melted is charged directly on 


top of it. The initial heat of the glass melts the metal, and 
then, on account of its greater specific gravity and the fluid 
condition of the glass, it sinks to the bottom of the furnace 
where is is completely protected from oxidation. After several 
months the glass becomes more or less impure and must be 
tapped off and replaced; but broken bottles form a cheap means 
of refilling. The furnace ts lined with chrome brick, as that is 
found to be the best resisting material for such work. A fur- 
nace with a capacity of 1,000 lb. of brass will pour about 1 ton 
of metal per hour and, if run continuously, consumes about 
68 kw.-hrs. in doing so. If the furnace 1s not used continuously, 
and electric energy costs Id. per kw.-hr., it has beenffound that 
the cost of current for melting 1,000 lb. of brass is about 5s. 4d. 
This is somewhat higher than the cost of melting with oil or 
coke, but the waste is less and is said to more than compensate 
for the extra power cost. 

* The Corrosion of Iron and the Protection of Structural 
Ironwork.” — A Paper on this subJect was recently read bv Mr. 
L. Archbutt before the Derby Society of Engineers; The 
author prefaced his remarks by a discussion of the various 
theories of the cause of corrosion, He showed that moisture 
Was a necessary concomitant and also considered the effects 
resulting from the presence of carbonic acid, hydrogen peroxide 
and bacteria, He then dealt very fully with the proper methods 
for preserving iron or steel structures subject to atmospheric 
rusting. A coating of oxide scale was one way of preventing 
this, though this coating was liable to crack or flake off if the 
metal was hammered or bent. Other processes designed for the 
same purpose were tinning and galvanising, these being exten- 
sively employed. For structures exposed to the atmosphere, 
however, by far the most widely adopted and convenient 
method was painting. Paints for ironwork might be divided 
into two classes : (1) Varnishes, containing no pigment, bitu- 
men, coal-tar pitch, stearine pitch, or wool pitch in tar oils, 
and (2) true paints, composed of a finely-ground pigment sus- 
pended in a vehicle which was usually linseed oil. Before 
applying paint, however, the iron should be dry and free from 
traces of rust. The paint should be put on very thickly and 
while the iron was dry and even warm. Nothing was better for 
employment as à priming coat than red lead and linseed oil. 
Portland cement was a good protective in places where water 
lodged. For the preservation of underground iron Dr, Angus 
Smith’s method was one of the most successful. The action of 
water uponiron in hot-water pipes and in steam boilers was very 
different. In cases where water was so soft as to deposit no 
protective coating of carbonate of lime in the pipes the presence 
of carbon dioxide might lead to serious corrosion. Such water 
had, however, no perceptible action on copper. Hard water, 
though commonly considered more corrosive than soft water, 
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had often, owing to the deposition of carbonate of lime in the 
pipes, a less harmful action than soft water. dE 


Municipal Electricity Works in Germany.—According to 
The “ Engineer " it has been observed recently that the elec- 
tricity works built by towns and communes in Germany have a 
tendency after a short time to get into the hands of the leading 
electricity companies. In view of this fact it is perhaps not 
without interest that the Saxon Minister of the Interior has 
issued an enactment with a view to counteracting this tendency. 
It is stated in this publication that if it continues unchecked 
there is a great danger that in a short time the entire country 
will become dependent on a few gigantic concerns for the supply 
of electric current. Such an eventuality would naturally bring 
with it a rise in the price of electric current, which would have 
an adverse effect upon industry in general. The Minister, 
therefore, urges the municipalities in strong terms not to be 
guided by temporary financial difficulties, for if once the elec- 
tricity works go out of their hands the right which they have 
hitherto possessed of fixing the conditions for the supply of cur- 
rent will be irrevocably lost. He also points out that if in the 
first few years of the existence of a municipal electricity station 
the expenditure exceeds the receipts, it is no reason for selling 
the works to a private company, as there are many municipal 
undertakings at the present day giving a good profit which had 
in the first few years to encounter financiallosses. Itis pointed 
out in the Press that the reasons given by the Saxon Minister 
apply equally to the lease of public works to private companies, 
as, after the lapse of a number of years, it has rarely been found 
possible for the municipality to take over the works again. 


Grants to Universities and Colleges.—The Advisory Com- 
mittee appointed by the President of the Board of Education to 
consider this question have issued a report as a White Paper 
[Cd. 6140]. In framing their recommendations the Committee 
have chiefly had regard to three factors: the needs of the 
several colleges, the amount of local support received by each, 
and the volume and quality of the work. Stress is laid upon 
the difficulties arising from the inequalities of the present dis- 
tribution ; but to make a fresh distribution altogether indepen- 
dent of the past seemsimpracticable, and they cannot do more 
than remove the graver inequalities at present existing. Asa 
result of their visits to the various institutions the Committee 
are prepared to say that the colleges generally are animated 
with a true University spirit. This does not imply that they are 
equally efficient or have reached the same development, but the 
Committee rarely found occasion to think that where weaknesses 
existed the colleges were unaware of them or would be backward 
in applying the right remedy when circumstances perinitted. 
The Committee assure the Board of Education that, in their 
opinion, most of the colleges are fully competent to exercise that 
“ freedom in organising " and “ carrying out their important 
national and international functions " which it is the policy of 
the Board of Education to secure for them. The colleges of 
which, in this respect, they are least able to speak confidently 
are the University Colleges of Nottingham and Southampton. 
With regard to such developments as are immediatel y possible, 

the Committee consider that much depends on a solution being 
found for three pressing problems, connected respectively with 
entrance standards, residential arrangements, and the training 
departments. The Committee recommend that the Exchequer 
grant be distributed in the following proportions :— 


University of Birmingham .............ccccccecccscceccceee £13,500 
University of Bristol... 1.000 
University of Durham, Armstrong College ....,.......... 8.500 
Umversity Of Vee soc oi eoseceecheeeetuci coto rr reos 12,500 
University of Liverpool ........... esses 15,500 
t niversity of Manchester ..........cccccceccesceceuseesceece 17,500 
University of Sheffield |... 7,000 
University College, London noae. 16,000 
King's College, London ..................... cese £9,500 l 


King’s College for Women 
Bedford College, London 


*9**99950699025320565206066€26020a98*95 


RP e 7,000 
London School of Economics.................... eese 4.500 
East London College onanere. 5,000 
Nottingham University College...................- eese 5,100 
Reading University College .............. ccce 5,500 
Hartley University College... nnn. 2,400 
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These grants have been calculated on a total of £149,000, and 
the Committee recommend that the balance (£9,400) of the 
present grant, together with the balance of £2,550 from the 
previous year's Exchequer grant, be reserved pending con- 
sideration of a superannuation scheme to be reported on later: 
and be regarded as applicable to the institution of such a super- 
annuation scheme and to other contingencies. The Committee 
recommend that, subject to unforeseen contingencies, the: 
grants, which are to be regarded as strictly maintenance grants. 
to meet annual expenditure on teaching and research of a Uni- 
versity character and standard, be fixed for a period of five 
years as from April, 1911. 


Cooper-Hewitt Converter for Railway Service.— According 
to the “ Electric Railway Journal" Dr. Cooper-Hewitt has, 
after eight years experimenting, succeeded in developing a. 
mercury-vapour converter capable of delivering energy at a 
sufficiently high rate to operate railway cars or perform similar: 
service. In fundamental principles of operation the latest type 
of converter does not differ from the earlier types which have 
been in service for many years for smaller outputs. However,. 
the constructive features have been so altered as to overcome 
certain limitations in output encountered in the earlier equip- 
ments. The significance of the improvements will be appre- 
ciated from the fact that formerly about 50 amperes was con- 
sidered the limiting output, while with the newest equipment 
an output of more than 700 amperes has already been reached, 
and no difficulty is anticipated in largely extending this limit.. 
In all the earlier types use was made of a lower negative electrode 
of mercury held within a glass envelope ; through the top portion 
of this were inserted two or more positive electrodes which in 
operation became active successively. Numerous mechanical 
and thermal causes, including expansion, leakage and tempera- 
ture elevation phenomena, tended to keep the permissible 
output at from 30 to 50 amperes. In the latest form a 
metallic envelope is employed, through the top of which the 
positive electrodes are inserted by way of porcelain tubes. The 
different parts are subjected to artificial cooling according to 
the amount of heat produced locally. That the limitations in 
output have been overcome is shown by the fact that one of the 
converters has operated at East Pittsburgh for a month at 
200 kw. without being re-exhausted, and at the end of this time 
was found to be in perfect operating condition. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Messrs. A. J. Makower and P. A. Mossay contribute an article 
entitled **The Commercial Testing of Three-phase Induction Motors.” 

Dr. R. Beattie contributes an article on ** The Best Form of the 
Resonance Method of Harmonic Analysis." 

Mr. B. J. Shillito contributes an article on 
Dissipation in Worm Gears." 

The nominations for the new Council of the Institution of Elec- 
trical Engineers are given in our Notes columns. Mr. W. Duddell 
has been nominated as the new president. 

At & recent meeting of the Newcastle Local Section Mr. J. W. 
Jackson read a Paper entitled '* Notes on Power Station Working." 
Mr. W. B. Hird also read a Paper on ** Weight Efficiency of Electric 
Motors and of Prime Movers." 


Count Arco, in a recent lecture, referred to the accident to the 
Nauen tower. 


We give an account of Sir J. J. Thomson's recent series of lectures 
on "* Molecular Physics " at the Royal Institution. 

Com panies’ Meetings and Reports.—In the report of the Lancashire 
Power Construction Co. pzrticulars are given of the progress made 
during 1911 in the application of electricity for power, including 
colhery work and textile mill driving. The meetings of the Anglo- 
Argentine Tramways Co. and Indian Electric Supply & Traction 
Co. are also reported. l 


ce 


Heating and Heat 


Amongst the directors’ reports abstracted are the following :— 

Babcock & Wilcox, Midland Electric Corporation for Power Dis- 
tribution, Calcutta Tramways. Musselburgh & District. Electric 
Light & Traction Co.. Oriental Telephone & Electric Co.. Anglo- 
Portuguese Telephone Co., and City of Santos Improvements Co. 
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OBITUARY. 


C. Beresrorp Fox.—We regret to record the death at Toronto of 
Mr. Charles Beresford Fox from the results of an operation. The 
deceased was 37 vears of age. Mr. Fox was educated at Harrow and 
Cambridge. and was engaged as assistant engineer on the Great 
Central Railway extension works to London. and was also in charge 
of the construction of the Victoria Falls bridge. Until his departure 
for Canada he was a partner in the firm of Sir Douglas Fox & Partners. 


APPOINTMENTS VACANT AND FILLED. 


Marconi's Wireless Telegraph Co. (Ltd.) require a test room 
assistant for their Chelmsford works, well up in the theorv and prac- 
tice of general electrical testing, adjustment and calibration of 
galvanometers, and a.c. and d.c. switchboard instruments; also a 
test room assistant with shop training and experience in testing 2.c. 
and d.c. motors znd generators and up-to-date switchgear. Applica- 
tions to the Testing Department, Marconi Works, Chelmsford. 

A senior meter room assistant is required by Stepney (London) 
Borough Council to take charge of test room. Applications to the 
engineer and manager, Mr. W. C. P. Tapper, 57. Osborn.street, 
Whitechapel, E., by first post Tuesday, April 23. See advertisement. 

An engineer representative is required for the Midlands by the 
Electrical Co. (Ltd.), 122, Charing Cross-road, London, W.C. 

A test room assistant is required for high-class instrument work. 
See advertisement. 

The position of head of the department of metallurgy of the 
Birmingham Municipal Technical School is vacant. Commencing 
salary £300 per annum. Applications to the Secretary, Suffolk- 
street, Birmingham. by May 1. 

An experienced science master is required for Widnes Municipal 
Secondary School in September. Applications to the Principal by 


April 30. 
Mr. F. S. Dinenage, of Birmingham, has been &ppointed provincial 
representative of the Corona Lamp Works. 


Doncaster Tramways Committee have appointed Mr. A. M. 
Strachan, of Dundee, chief inspector of the tramway system. 


INSTITUTIONS AND SOCIETIES. 


Verband Deutscher Elektrotechniker.— The annual meeting of this 
Association will be held at Leipzig from June 5th to 8th. Special 
lectures will be delivered on ‘‘ The Development of the Electrical 
Engineer," by Prof. W. Reichel, and on ‘‘ The Erection of Large 
l'ower Stations," by Prof. G. Klingenberg. A number of Papers 
will be read. 

Iron and Steel Institute. —' The annual meeting of this Institute will 
be held at the Institution of Civil Engineers, Great George-street, 
Westminster, on Thursday and Friday, May 9th and 10th, com- 
inencing each day at 10:30 a.m. On the opening day the new pre- 
‘ident, Mr. Arthur Cooper. will deliver his inaugural address, and the 
Bessemer Gold Medal will be presented to Mr. J. H. Darby. A 
selection of Papers will also be read and discussed. In the evening 
the annual dinner will be held at the Connaught Rooms. Great Queen- 
street. On the second day the Carnegie Gold Medal will be pre- 
sented to Dr. P. Goerens, and a selection of Papers will be read and 
discussed. The programme will include Papers on ** Modern Rolling 
Mill Practice.” by Mr. J. W. Hall and on “ Improvements in Electric 
Nteel Furnaces and their Application in the Manufacture of Steel," 


by Dr. H. Nathusius. 

Crystal Palace Engineering School.— The “ Wilson Premium " for 
the best Paper read before the Crystal Palace Engineering Society, 
'" affiliated to the Society of Engineers (Incorp.) " during the present 
session, has been awarded by the Council to Mr. E. C. Coke for his Paper 
on ““ The Electrification of the L.B. & S.C. Railway." Other Papers 
read during the session were: '' Railway Signalling.” by S. A. Hall; 
“ Macadam and other Roads," by J. D. Deane; “ Town Water 
Supply.” by A. H. Talhook; and * Internal Combustion Engines.” 
by E. C. Whelon. The premium was presented to Mr. Coke by Rear- 
Admiral C. W. Moore. C. V.O., Director of Naval Ordnance, on the 
occasion of the 118th distribution of certificates of the above school, 


on Wednesday, April 17th. 
** The 25 Club.*'—We are asked to state that the next dinner of this 
club will be held at the Waldorf Hotel, Aldwych, on Wednesday, 


April 24th, at 7:15 for 7:30 p.m. 


Old Students' Associations, Central Technical College and Fins-- 


bury Technical College.— The second joint smoking concert of these 
Associations will be held at the Holborn Restaurant on Wednesday, 


April 24th, at 8 p.m. Sir Wm. White, F.R.S., will occupy the chair. 


ARRANGEMENTS FOR THE WEEK. 


PRIDAY, April 19th (to-day). 
INSTITUTION OF MECHANICAL ENGINEERS. 
4 p.m. Meeting at Storev’s-gate. Paper on " ‘Tenth Report to the 
Alloys Research Committee : On the Allovs of Aluminium and 
Zinc," by Dr. W. Rosenhain and Mr. S. L. Archbutt. 


ROYAL INSTITUTION, 
Mecting at Albemarle-street. Discourse on “ Electricity 


9 p.m. 
Past, Present, Future,” by Mr. A. A. Campbell 


Supply : 
Swinton. 
INSTITUTION OF CIVIL ENGINEERS. 


Meeting at Great George-street, Westminster. Lecture on 


9 p.m. 
* James Forrest ”’ 


'" Aerial Flizht," by Mr. A. Mallock, F.R.S. 
Lecture. 
TUESDAY, April 23rd. 
Farapay Society. 


S p.m. Meeting at the Institution of Electrical Engineers, Victoria 
Embankment. Discussion on '" Maynetic Properties of Alloys,” 
preceded by the reading of the following Papers: ‘ On the 
Magnetic Properties of Iron-Carbon and Iron-Nilicon Alloys," 
by Gehsimrat Dr. E. Gumlich ; " The Dependence of Mag- 
netisation on Composition in Chemical Compounds," by Prof. 
E. Wedekind; ©“ The Magnetic Properties of a Variety of 
Special Steels at Low Temperatures” and ‘ The 
Alloys,” by Dr. Alex. D. Ross and Dr. J. G. Grav; '"" The Mag- 
netic Properties of Nickel and Manganese Steels with reference: 
to their Metallographical Composition " and “ The Magnetic 
Properties of the Compounds of M:inganese with Phosphorus, 
Arsenic, Antimony and Bismuth” (with Experiments), by 
Dr. S. Hilpert and Dr. E. Colver-Glauert ; “ The Nature of the 
Heusler Alloys : the Physical Aspect," by Dr. E. Take; “ The 
Chemical Aspect," by Dr. F. Heusler; "' Variation of Ferro-. 
magnetic Properties of the Heusler Alloys. with Composition 
and Heat Treatment,” bv Prof. A. A. Knowlton; “ The 
Relations between the Mechanical Hardness and the Retentivity 
and Permeability of Ferro- Alloys,” by Prof. C. F. Burgess and 
Mr. J. Aston; and ‘ The Magnetic Properties of the Iron- 
Ni^kel, Iron-Cobalt and Nickel-Cobalt Alloys," by Prof. P. Weiss. 
WEDNESDAY, April 24th. 
BIRMINGHAM SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
£030 pam. Meeting at the University, Edmund-street, Birmingham. 
Paper on“ Yellow Flame Ares," by Mr. M. Solomon. 
STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
£745 pm. Annual General Meeting at Victoria Embankment. Paper: 
on '*Homopolar Generators," by Messrs. E. W. Moss and 


J. Mould. 


Heusler 


Roya SOCIETY oF ARTS. 
$ p.m. Meeting at John.street, Adelphi. Paper on '' Technical 
Education in Ircland," by Mr. G. Fletcher. 

THURSDAY, April 25th. 
Roya INSTITUTION. 
J p.m. Meeting at  Albemarle-street. Lecture on "Synthetic 
Ammonia and Nitric Acid from the Atmosphere," bv Prof. 
A. W. Crossley, F.R.S. lecture II. 
INSTITUTION OF ELECTRICAL ENGINEERS, 
$ p.m. Meeting at Victoria Embankment. ‘Third Kelvin Lecture, 
by Prof. H. du Bois, Bosscha Laboratory, Physico-Technical 


Institute, Berlin. 
PRIDAY, April 26th. 
Puysicat SOCIETY. 


à p.m. Mecting at the Imperial College of Science, Imperial In- 
stitute-road, South Kensington. Agenda: Adjourned Dis- 
cussion on Mr. H. Donaldson's Paper on “The Coefticients of’ 
Expansion of Fused Silica and Mercury”; “The Solution of 
Net-work Problems by Determinants,” by Mr. R. Applevard ; 
and “ A Method of Measuring Small Inductances,” by Mr. S. 


Butterworth. 
THE LONDON ELECTRICAL ENGINEERS. 


The following orders have been issued for the current week :— 

Monday, April 22nd, “A” Company.— Infantry drill, 7:30 to 8:30 p.m. 
Technical work, 8:45 to 10 p.m. 

Tuesday, April 23rd, “ B” Company,— Infantry drill, 7:30 to 8:45 p.m. 
Technical work, 8:45 to 10 p.m. Recruit instruction, 7 to 10 p.m. 

Thursday, April 25th, "C" Company.—Infantry drill, 7:30 to 8:45 p.m. 
Technical work, 8:45 to 10 p.m. 

Friday, April 26th, “D” Company.— Infantry. drill, 7:30 to 8:30 p.m. 
Technical work, 8:45 to 10 p.m. Recruit instruction, 7 to 10 p.m. 

The infantry drill in all Companies is in preparation for the 

Officers" Cup Competition. 

Saturdav, April 27th.— Headquarters will be opened from. 10 a.m. till 12. 


noon. 
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THE COMMERCIAL: TESTING OF THREE-PHASE 
INDUCTION MOTORS. . 


BY A. J. MAKOWER, M.A., AND P. A. MOSSAY. 


Summery.—The authors give -results of measurements showing the 
extent to which the figures obtained for the power-factor, resistance. 
reactance, and efficiency of three-phase induction motors vary with the 
method of testing and with the method of calculating from test results. 
In order to avoid misunderstandings it is suggested that a standard 
method of testing and of calculating should be adopted. 


Our experience with the designing and testing of three-phase 
induction motors has convinced.us that the lack of a generally 
accepted method of deducing the characteristics of these 
motors from test results greatly hampers a satisfactory under- 
standing between the seller and the buyer. 

The designer when giving guarantees of the performance of 
the machines may not use the same methods of calculation as 
the customer uses in testing them, and the latter has, when 
placing his order, to make his choice of à machine on the basis 
of tenders from different firms containing guaranteed figures 
worked out by various methods, and, as we slal show below, on 
this account not comparable with one another. 

It is the various methods of determining the power-factor 
and efficiency which we wish particularly to pass under review, 
and from a considerable volume of evidence that we have col- 
lected we have attempted to select sufficient to show that the 
stated performance of a given motor deduced from the same 
test values may differ widely according to the method adopted 
for working up the test figures. 

This undesirable state of affairs could be put an end to by a 
standard method of testing and calculation from the test 
results being agreed to by the whole industry, and we are of the 
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opinion that the question should be referred to à competent 
committee. Such a committee would no doubt experience 
considerable difficulty in deciding which method was really the 
best, but it would be in our opinion a matter of secondary im- 
portance which particular method were selected for universal 
use, the most Important matter bemg to get rid of the present 
confusion by the adoption of a single method. 

It is the relative and not so much the actual values of the 
guaranteed figures given by different firms that interest the 
purchaser of motors; he may select a higher priced machine 
owing to its better performance, and on this account it 15 of the 
greatest importance for a fair competition that the firm that 
gets the order should owe its success to the better quality of its 
motor, and not to the fact that their method of figuring places 
their motor in an unduly favourable light in comparison with 
that of a competitor, who uses a method which leads to lower 
figures for the power-factor and efficiency. 

It 1s our object to describe a number of methods of testing and 
calculation that are to our knowledge actually in use by firms 
of standing, and by applying the methods described to particu- 
lar motors to give some idea of the variety of results that may 
be obtained for the same motor according to the method 
adopted. 

The quantities which have to be determined in order to 
obtain the characteristic curves of an induction motor are: 
Resistance, reactance, magnetising current, no-load losses, 
load current, slip, input and output. It is not necessary to 
measure all these quantities, as the relations that exist between 
them enable some of them to be arrived at by calculation when 
others have been measured. It will therefore be seen that a 
number of different methods of treatment are possible accord- 


ing to the choice that is made of the quantities that are to be 
actually measured, of the method of measuring them and of the 
manner by which the remaining quantities are to be arrived at 
by calculation. 

Before proceeding to the description of the alternative 
methods of testing it is necessary to refer to the differences that 
exist between the possible methods of calculating the values of 
the power-factor, the resistance and the reactance, whichever 
method of deducing the characteristics of the motor be adopted. 


THE POWER-FACTOR. 


We have come across three methods that are commonly used 
to determine the power-factor. besides the methods of Heyland 
and Steinmetz, referred to under Methods A and B below. 

l. The input is measured by the two-wattmeter method. 
Then supposing that the input js W watts, the line voltage V 
volts, and the line current, C amperes, the power-factor is 

W 
A/73VC 
2. The input is buie by the two-wattmeter method, and 


given by the expression 


it is found that the wattmeters read w} and wy, respectively. 


: 4 +y. ; 
The power-factoris then expressed by —- ————, where y is the 


ratio of w, to wy. 2yd—ycvy 

3. The magnetising current C, and the reactance x of the 
motor are measured and their values inserted in an expression 
for the power-factor obtained from the vector diagram, Fig. 3 
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Supposing we take as an approximation e =V in the equation 
(a) deduced under method D below. we get :— i 


i Cr CV 
pe VIRGE C/; 


l.e., the power-factor 
mA ‘1- (per cent. reactive dro op 4 per cent. magnetisiug current)“. 

When using two-wattmeter methods it should be remem- 
bered that whereas the power determined from the sum of the 
two-wattmeter readings obtained by the connection shown in 
Fig. 1 is universally correct for any condition of balance of the 
loads on the three phases and for any wave-shapes of the 
currents and voltages, the power determined by the connection 
as shown in Fig. 2 is not correct unless the phases be balanced 
and the currents and voltages follow sine laws. 

The unbalancing of the phases of three-phase induction 
motors is often sufficient to give considerable errors when using 
the method of Fig. 2, and we have found the mere insertion of 
ammeters or the current coils of wattmeters in the circuits may 
cause an appreciable change in the readings of the wattmeters. 

On this account the use of the connections of Fig. 1 are pre- 
ferable to those of Fig. 2 for determination of the power. 

In all these methods, excepting the one shown in Fig. I, it is 
assumed that the phases are balanced, which is usually approxi- 


ie Ma oUm mo 


current at the required voltage and the reactance. 


rotor are equal. and that the magnetising current and the 


crepancy than agreement. 


‘leakage depends on the relative positions of the stator and 


-also by the consideration that the core-losses in the rotor would 
increase the apparent value of the resistance. As the test is 
‘usually taken at values of the voltage considerably below the 


THE ELECTRICIAN, APRIL 19, 1912. 47 


mately the case, especially when the motor is loaded. Should | normal voltage these core-losses will not generally be very 
the phases be much unbalanced it is open to discussion how the | great, but a correction may be made for them if desired. To 
power-factor should be defined since there are then three | do this the input to the motor when standing still with open 
power-faetors, one for each phase. There are several ways of | secondary circuit should be measured at the voltage at which 
detining the power-factor under these circumstances, and they | the standstill test is to be made, and the input per phase. when 
all involve the measurement of the power-factor in each phase. | divided by the square of the current flowing in the short- 
We shall assume that the balance is sufliciently good for one of | circuit test, will give the apparent increase of resistance per 
the methods mentioned above to be applied. 

The methods under discussion do not generally lead to con- We have found bv testing a large number of motors that the 
sistent results, nor is this to be expected from an examination | latitude that the above methods permit in the choice in the 
of the assumptions that underly them. values of the resistance and reactance of the motor is consider- 

Method | involves the measurement of the input. the voltage | able, and sufficient to have a marked effect on the calculated 
and the current. No assumption is made beyond that regard- | performance of the motor. The curves given later in Figs. 7. 
ing balance. . ll and 14 mav be taken as typical, and they illustrate very 

Method 2 involves the taking of readings on the two watt- | well the manner in which the resistance and the reactance are 
meters only, and does not require current and voltage measure- 
ments. lt assumes that the phases are balanced, aud, further, 
that the currents and applied voltages follow the sine law. 


phase due to the core-losses in the iron. 


found to varv with the conditions of the test. 

The difference between the resistance of the motor as 
measured by continuous current at 20 C. and as deduced from 
This is hardly ever the case. even if the generator supplying ! the short-circuit test has been found by us to vary between 
the current gives a voltage following a sine law on open circuit. | 10 and 60 per cent. for different motors. Thus it will be seen 

Method 3 involves the measurement of the magnetising | that even if allowance be made for the heating of the windings 

When | by making a suitable increase in the resistance measured bv 
these are determined the power-fcator may be calculated for | the continuous-current method, the value obtained from the 
any load at anv supply voltage without further test. That is | short-circuit test will often be considerably higher than the 
to sav. no test on load is required. The magnetising current is | value obta‘ned by the other method. 
easily found, but the determination of the reactance is a matter 
of some difficulty, as we shall show below. The assumptions 
made are the same as those in method 2, with the additional 
assumptions that the applied voltage and back E.M.F. of the 
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leakage of the windings are constant at all loads, the latter 
assuniption being implied in the use of a constant value for the 
reactance of the motor. 

As will be seen below, the power-factors derived. by the 
above methods often differ by several per cent., and sometimes 
one method gives the higher values and sometimes another. 
We have often made tests in which the first two methods give 
very good agreement, and in these cases the assumptions made 
must have been fulfilled. but we have more often found dis- 


Sometimes power-factor meters are used for the direct 
measurement of the power-factor. The use of these instru- 
ments is undesirable, as they cannot be relied upon to give 
great accuracy. In the particular cases of motors I. and IT.* the following 

The use of a single wattmeter connected in one phase only is results were obtained, which we quote as they may be regarded 
open to the objection that the reading ts only of value when the 


phases are particularly well balanced. 


as typical :— 
Motor I. Motor II. 
Stator 0775. ... 0:29 


Resistance per phase ^ by direct-current 
Rotor 0-0184 ... 0-085 


From these considerations we liave arrived at the conclusion (at BUCY MN NNNM 
that method 1 with the connections of Fig. 1 is to be preferred Resistance. per phase by direct. eurrent Ñ Stator 0-90)... 0:323 
to the others. and should be generally adopted. (after run at full-load) .................... ‘ Rotor 0-0211 ... 0-096 

E Ratio of turns on stator to turns on rotor .,........ aa WHOS) uu L93 
THE RESISTANCE AND REACTANCE. Reduced resistance of rotor (at 207€.) .......LLLLuLL.. 737 ... 0318 
x Reduced resistance of rotor (after load run) ......... ORS a. (0:327 

To determine the resistance and reactance of the motor it iS] Total resistance per phase by direct-current (at 
usually clamped in a fixed position with short-circuited rotor. M u——42€ 1512 ... 0-608 
Measurements are made at various line voltages V of the line i 7 pas Des per phase by direct. current (after ja dm 
current C and the input W. The impedance Z per phase 18 Resistance per phase from short-circuit libn s 2.30 i 075 | 

1:80 2. 0:62 


Resistance per phase from short-circuit test (min.)... 
The reactance of the same two motors as obtained from the 


short-circuit test lay between the following limits :— 
Maximum. Minimum. | 


Motor I.—Reactance per phase .................. 425 ... 30.6 
Motor I].—Reactance per phase | ................ 2-30 ... 1-80 à ét 


:|d 


obtained by dividing the phase voltage by the phase current. 
Now, Z?=R?+ X7, where R is the total resistance of the motor 


per phase, and X the total reactance of the motor per phase. 
Watts input. 


Then R=Z cos 9 and X —Z sin 9, where cos 9 — ate 
vy 3VCO 


The values of R and X obtained in this way vary with the 
position in which the motor is clamped and with the voltage at 
which they are taken. This is to be expected, because the 


THE MAGNETISING CURRENT AND No-Loap Losses. 


Several of the methods that we are about to describe involve 
the knowledge of the magnetising current and the core-losses 
and friction. These quantities are usually obtained by allow- 
ing the motor to run light for a sufficient length of time for the 
bearings to get into a stable condition and then measuring thie 
watts input and the current at a series of voltages descending 
by suitable steps from a voltage about 20 per cent. above 
normal voltage to the lowest voltage at which the motor con- 


tinues to run. 


—— 


rotor and the state of saturation of the magnetic circuit of the 
motor varies with the applied voltage. The value of the 
resistance obtained in this way is in our experience generally 
somewhat higher than the value obtained by a measurement 
with continuous current, and this may be accounted for by the 
fact that the standstill test usually overheats the motor, and 


* Sce Test Results aboye; 
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If the copper losses in the stator at each current are deducted 
from the total input the remaining power will be the core-less 
and friction. If this quantity be plotted as a function of the 
voltage (see Fig 5) the curve when produced downwards will 
cut the vertiant axis for zero value of the voltage at a height 
representing the losses at zero voltage. or. in other words, the 
friction losses. The assumptions made here are that the copper 
losses in the rotor at no-load are negligible, and that the friction 
losses throughout the tests at varving voltage are constant. 
As the speed in this test will generally vary only very shghtly, 
the latter assumption will not be far from the truth, and it may 
be noted that if the friction be over-estimated this will cause a 
corresponding under-estimation of the core-loss, and an exami- 
nation of the culeulations below will show that the error in the 
efficiency due to this cause will be very small indeed. 


Tue MErHBops or Working Orr Test RESULTS. 

I. Methods that Do Not Involve Running the Motor on Load.— 
Method A.— The Heyland Diagram.—' his is a graphical method 
and admits of many variations. The text-books give diagrams 
Involving refinements which we have not included, as they make 
the drawing too complicated, and ave therefore not usually 
introduced in commercial calculations. In. practice simple 
forms of the diagram are used, and this is justified by the 
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Watts. 


Amperes, 


Volts, 
9.—Moron 1. 


Fic. No Loan. 

consideration that the corrections obtained by the more elabo- 
rate forms of diagrams are of a small order of magnitude com- 
pared with the differences due to the latitude that exists in the 
choice of the position of the short-circuit point D in Fig. 4 
owing to the range of values of the reactance obtainable from 
the short-circuit test. 

The method we have used 1n applying the Hevland diagram 
to work out the test results discussed below may be explained 
by reference to Fig. 4. In this diagram OC and OD are vectors 
representing the no-load and short-cireuit currents inclined to 
the applied voltage OY at angles deduced from the power- 
factors in each case. With centre E onthe axis OX a circle is 
drawn through the points € and D cutting OX at A and B. 
BF is drawn at right angles to DB, cutting the vertical through 
E at F, and with F as centre a circle is drawn through A and B. 
Then supposing that OG is the current at any load, the power- 
factor 18 cos YOG, the input is GH, the output is KM and the 


GH 
circuit tests are required, 

Method B.—Steinmetz Methcd.—This is an algebraical 
method, and may be shortly described as follows: Using the 


ordinary notation and calling s the percentage slip. 7, and p 
the primary and secondary phase resistances and 2, and c, the 


efficiency For this methed only no-load aud short- 
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primary and secondary reactances at the supply frequency. the 
primary and secondary impedance per phase mav be expressed, 
as r4— jr, and r,—Jsr,. If E is the primary counter E. M.F. 
per phase the secondary current is given by :— 


sE 
uc 20 m E(a, + jay). 
Ty — Jer 
. SIs str 
Where a= 5 sd e v c og 
a 4-8 zr 1 "n E 874 » 


If the no-load current be E (y—j/). gE being the energy com- 


ponent of the no-load current corresponding to the core-losses: 


and exclusive of friction, and bE being the wattless component 
of this current, or the magnetising current, then the primary 
current may be expressed by :— 

C, — E(b, 4- )b,). 
where b, =a, =y and b,— 


(la Eds hy. 


The primary terminal phase-voltage E Is given by :— 


E,-E-C 420). 


=h+ E (b,+ jh.) (r4 — jr). 
= Kid, = jd,). 
Where d, 14rb trb. and d, =r borba 
Hence (E) oq = (E) gd ad. 
And (C) op = tb. 


The output per phase = E?a,(1— 5s) — friction per phase. 
. Input noo a = Hebd) +b). 


Having thus obtained values for the terminal voltage. the 
primary current. the input and the output. we may deduce the 
power-factor and the efficiency in the ordinary manner. The 
method of procedure in the calculation is to assign a series of 

values to the slip. and work out for each value of the slip the 
power-factor and efficiency as indicated above. 

The quantities that have to be determined by test are y. b. 
the friction, and ry. as 24. To. 

The values of g. b and the friction are obtained from the no- 
load test and ry. r4. 4). x, from resistance mesaurements and 
standstill test at short-circuit. The short-circuit test gives the 
ralues of (r,--r,) and (7,+7,), using the methods already 
described, and it will be seen that in addition to the difficulty of 
selecting the most suitable values for the resistance and re- 
actance from this test there is the further difficulty of dividing 
their values correctly between the stator and rotor. 

We have in our calculations divided up the resistance (r4 —7,) 
by actual measurement of the stator resistance, 7, and. have 
divided the reactance (4 +r) equally between the stator and 
rotor circuits. "n made a great number of calculations of 
thereactances of the stator and rotor circuits of induction 
motors we find that this assumption is approximately correct, 
and a closer examination of the method under discussion shows 
that if the resistance and the reactance are not properly divided 
between the stator and rotor the results obtained will never- 
theless be very nearly correct as long as the sum of the stator 
and rotor reactances 18 correct. 

This method. like the previous one. requires a no-load test 
and a standstill test, and does not require a test on load. 

(To be concluded.) 
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NOTES ON POWER STATION WORKING.* 


BY J. W. JACKSON, 


A few years ego one of our leading consulting engineers stertled the 
electrical portion of the engineering world bv steting that the ditt- 
culties to be dealt with in the future would be on ‘the mechanical 

rather than on the electrica! side. In view of the feet thet there wes 
a serious wmount of electriczl difheulty and breakdown at that time, 
menv engineers considered that the statement was not at all likely to 
be contirmed, and vet to-dev we find thet the mechenical side of a 
station requires exoctly the seme close attention thet it always did. 
while the electrice side very much more nearly takes core of itself. 
The immediste future should intensity this difference still further 
when it is remembered that switchboards are being built of the iron- 


* Abstract of a Paper read before the Newcastle Local Section of tie 
Institution of Electrical Engincers, 
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The present-day design of high-class oil switch appears to 

he not far from perfection. The protection gear for the cables is also 
working out in much the same way. A few vears ago a breakdown on 
a big system would seriously affect a good deal of thet system. and 
often the whole of it. To-day we find balanced protective relav gear 
of a high diseriminating value, so much so that when cables break 
down it is seldom that any other portion of the system is affected than 
that fed by the particular cable. Even this difficulty is reduced 
where anything approaching a ring main is in service. Further. 
because the relay gear has become so discriminating the present-day 
oil awitches are made to operate at such a high rate of speed that the 
shock to the generating station becomes comparatively small. This 
point is borne out by the evidence of the breakdown of the cable. 
Faults on cables are often difficult to locate because the rupture on 
the broken-down portion is such a small one that it often seals itself 
up again, whereas in the past there was little chance of a cable again 
becoming insulated. 

On the mechanical side a real advance has been made in stem 
turbo-alternator design and operation, and there are distinct possi- 
hilities of further improvement. Short turbines have many advan- 
tages over long ones, some important ones being that they are cheaper 
to build, safer at fine clearances, they are no less efficient if run at 
suitable speed, and they can deal with highly superheated steam. 
The difficulties of the pure reaction type are due to increased length 
with size, coupled with fine clearances, both of which are necessary 
to give the maximum possible efficiency. This makes. unwieldy 
machines above a certain capacity. Above a certain sized alternator 
the speed must be reduced, thus necessitating a turbine still bigger 
and longer. ‘The solution of this point has been found in splitting the 
machines, making two turbines instead of one, one high-pressure and 
one low-pressure. This is where the " impulse-compounded " and 
the “impulse-reaction " types come in, because they shorten down 
the machine to a reasonable length and allow of it being built inside 
one casing. It would appear from present practice that the turbines 
to meet general commercial purposes niost successfully must be of the 
mixed type- that is, of the reaction and impulse tv pes combined, the 
favourite design at present. being known as the © dise " and " drum." 

Several different tv pes of condensers have been put on the market 
in recent vear. These different types have become necessary owing 
to the demand of the turbine for superior vacuum. It has now been 
found possible to design a condenser so that the section of its effective 
body is of the shape of an isosceles triangle, One very successful con- 
denser of this tvpe is on the triangular principle. but is arranged in 
the usual circular body so that the triangle is cut up into three por- 
tions. This may have some slight disadvantage owing to the change 
in direction of the steam in going from one section to the other. The 
particular advantage which this condenser offers is that with a first 
cort little more than for a simple condenser, it allows of the condensed 
water being withdrawn at a temperature within a few degrees of the 
exhaust steam entering. Condenser are working showing a difference 
between the two temperatures of only 3. F.. while producing a vacuum 
of about 1-25 in. to lin. mercury of absolute pressure. With the 
simple type of condenser the same vacuum can be obtained. but the 
condensed water is of a temperature from 20 deg. to 30 deg. lower 
than that of the exhaust steam entering. 

The centrifugal pump in the early days of its d :velopmont started 
off against great difficulties, and, after many waves in its progress, it 
is now more than holding its own. It is being app'ied to work that a 
few vears ago would have seemed impossible, and it seems certain 
that for nearly all purposes it will displace the ram pump. The efli- 
ciency of the modern centrifugal pump is very high. the maintenance 
charges are low, and the reliability is considerable. The main reason 
for this is that the centrifugal pump takes its water in à manner that 
js almost entirely free from shock. Centrifuga! pumps are now being 
applied to à very much more difficult class of work, namely. that of 
extracting the condensed water from condensers oporeting under high 
vacuum, A very short time ago this would have been considered 
quite impossible. 

A still later development of the centrifuga! pump is the rotary air 


elad type. 


resonance at the desired frequency. 
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below 212 F., thus utilising the latent heat of the steam in the gases. 
One of the greatest troubles with boiler operation to-day is the same 
as it Was 50 vears ago, namely, that of admitting just the right quan- 
tity of air to the fuel to allow of complete combustion taking place. 

For general all-round work a boiler with straight tubes undoubtedly 
gives the least trouble, and the boiler with straight tubes that are 
nearly vertical must surely be the best, for all-round purposes. With 
the best of boiler arrangements and feed-water filters, a considerable 
amount of mud is found in the water as a result of the completion of 
the water softening taking place in the boiler. With straight verti- 
cal tubes this mud has a chance of slipping into the bottom drum, 
which should be of fairly large capacity. The other great advantage 
with a vertical tube is that it does not offer a surface that soot can 
readily cling to. The gas path among the tubes can be so arranged 
that the gas temperature is reduced to an equally low value with amy 
type of boiler. This type of boiler calls for à number of drums into 
which the tubes are expanded directly, and this arrangement has 
much fewer joints to make and keep tight than most of the various 
horizontal tube boilers. This makes inspection a comparatively 
simple job. Astraight-tube boiler has a considerable advantage over 
a bent-tube boiler of almost arwy make. For replacement à compara- 
tively small stock of tubes is needed, and further, all straight-tube 
boilers usually have tubes of the same diameter and length, whereas 
with bent-tube boilers an almost equal number of each type of tube 
needs to be kept in stock, some boilers having as many as 20 different 
types of tubes, 

An important advanec in boiler work has been made with econo- 
misers, and with an economiser of ample size it is now possible to 
obtain overall boiler and economiser efficiencies as high as 85 per cent. 
Close attention to economisers is well repaid in prolonging the lite of 
the metales wellasin keeping the economiser casing airtight — Bv 
looking after air leaks on a boiler and econoiniser combined in regular 
commercia! service it is possible to reduce heat losses going ap the 
chimney to about 10 per cent.. whereas a neglect of precautions will 
allow these losses to rise to as much es 30 por cent. 

New stoker gerr is continu?!ly being put on the market with im- 
provements made to meet varving conditions. "There appear to be 
very few stokers on the market thet will burn any class of coal under 
varving conditions with equsl efficicney. Some cow's burn quite 
readily without furnace arches at all; others require short rehes 
with air admitted between the coal and the areh, aud others, avain, 
need specially long arches and will not bear any extra air over the 
fuel bed. Therefore each eoa! requires a set of conditions which will 
be settled by its particular requirements. 

Furnace linings have always given a considerable amount of trouble, 
and it is still a very difficult matter to find the firebrick that will with- 
stend satisfactorily the high temperatures desired for high-efficiency 
working. Meny manufacturers of first-elass tirebrieks will not guaran- 
teo their. firebricks to withstand a working temperature. of 
3.200. F., and very few bricks ind'ed will withstand a temperatura of 


3.500 F. 


ON WAVE-FORM SIFTERS FOR ALTERNATING 
CURRENTS.* 


BY ALBERT CAMPBELL, B.A. 


In measurements with alternating currents the conditions are 
often complicated by the presence of harmonics in the waves of cur- 
rent or voltage. Sometimes these harmonies have their origin in 
the source of supply from which the current is taken, and sometimes 
they are caused by the presence, in the actual circuits under test, of 
magnetic or dielectric hysteresis, periodically varving resistance, or 
other natural or artificial arrangement giving transformation of 
frequency. When it is desired to suppress all but one of the com- 
ponents of a complex wave form, this is usually done by ** tuning ” 
the circuit by arranging capacities and self-inductances so as to give 
When the resistance of the 


circuit is low enough to give good resonance, the desired component 
may usually b» so much increased that the whole of the others are 
left as only a small proportion of the total wave, and by repetitions 
of this tuning process a very nearly pure sine wave may be obtained, 
In some cases, however, it is useful to be able to suppress entirely 
a single'component (which may be the fund mental or any desired 
harmonic). This can easily be done by several arrangements. One 
of the simplest of these is a method which 1 have already described 
for the purpose of connecting frequency, capacity and mutual in- 
ductance, and measuring any one of them in terms of the other 
two. Itisshown in Fig. 1. 
Tf M isa mutual*industance, K a condenser and A a source of 


pump. Owing to its special design of impeller end casing, it ean 
build up a vacuum and give better all-round results—that is. from 
maintenance and efficieney points of view—than the old-fashioned 
plunger pump. This rotary type of air pump can be made of generous 
capacity for its work and vet oecupy a sma!l space. Centrifuga! 
pumps have also for some years been used for pumping the feed water 
into boilers, and for this work it is difficult to imagine à better type. 

Alterations have been made in the design of boilers in recent vears, 
but no great increase in economy has been effected. Calculations 
readily show the reason for this, aud do not hold out much hope of 
further improvement over what has already been obtained. It is 
true that further proposals have been made to work a boiler with high 
speed of gases, by means of which the flue temperature is reduced ' 


* Abstract of ajPaper,reud before the Physical Society. 
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alternating current. then I have already shown that. if wp MK =1, 
no current of frequenev. n, will pass through the circuit G. where 
w= 2n n,. M being in henries and K in farads. Thus if the alternator 
A gives a current of complex wave form cont2ining a component of 
frequency n, the current through G will contain no component of 
this frequency. The combination accordingly forms a very simple 
wave-form sifter. «nd if M is adjusteble (or K) it eon be set so as 
to suppress entirely any desired harmonie (or the fundamental). 

Forexact suppression, the condenser K should be free from absorp- 
tion and leakage, and the mutual inductance from distributed 
capacity; for most purposes these conditions can be nearly enough 
sitistied. The working circuit G may possess. inductance and 
capacity, but should not contain any iron-cored magnets, syn- 
chronous commutators. or other things which of themselves intro- 
duce harmonies. 


Fic. Le—CAMPEELLS Wave-ForRM METER. 


The author next discusses how the components (of the original 
current) of frequereies other than v, cre affected by the sifter. and 


M Mo > 
shows that I —I,, [ 5 NM gives the greatest possible value 


of current component of frequency x allowed through by the sifter 
when it suppresses entirely the component of frequency n, for à 
given primary current. n-component. 

One or two examples of the application of this sifter are men- 
tioned. In using a telephone as detector in an inductance bridge, 
when the balance depends to any extent on frequency. perfect 
silence often cannot be obtained. for when the fundamental dis- 
eppears one or more hermomes may still be giving sound. By in- 
serting the sifter between the telephone and the bridge, the most 
prominent hermonic can be suppressed and the point of balance for 
the fundemental much more readily obtained. By emploving two 
or more sitters in consecutive cirenits further hermonies can be 
suppressed if desired. 


Fie. 2.—CaAMPBELLS Bripcor Wave FORM SIFTER. 


Again, the current given by a microphone hummer at 1,000 «4, 
per second contains a considerable harmonie of 2.000 ^; per second. 
By using a sifter an almost pure wave form at either of these fre- 
quencies can be produced end utilised in eny desired circuit. The 
sifters might also be useful in multiple-tene telegraphy. 

From values given in the Paper it ix seen that the simple sifter of 
Fig. 1 is not very suitable for frequencies as low as 50 or 100+, per 
second. as the value of MK is then inconveniently large. For these 
lower frequencies a sifter can be arranged as in Fig. 2, 

If the resistences are P. Q. R and S. and self-inductznees L snd 
N, such thet SP— QR and LS=NR, then no current of frequency 
”,( =. 2x) will pass thrcugh circuit G when the mutual inductence 
M is set so that 

S 


MKayt= Ue 


By choosing the ratio R S large. quite low frequency components 
can be suppressed when using reasonably small values of K end M 


ice a i : i 
(ega RS 2590. 4, .100. M IO millihenries end K — 1 mfd.). Such a 


bridge also forms èn excellent means of mezsuring frequency when 
M consists of a direct reading inductometer; the frequency is 
Inversely proportional to /M. 

It is also pointed out that almost any null method. such as 
Hughes's. in which the balance depends on the frequency. may be 
used as a wave-form sifter in a similar manner to those described 
above. Also, with proper preesutions by successfully suppressing 
esch harmonie by means of è sifter. it would 2ppear possible to 
analyse any given voltage wave form. 

In conclusion. the difference between two clesses. A and B. of 
wave-form sifters is emphasised. Systems of class A partially sup- 
press all but one frequency component; those of class B (such as 
described above) totally suppress one single component. In class A 
eapecity and se/f-induetanee are usually employed ; while in class B 
cepacity and mutual inductance give the simplest arrangement, but 
other combinations of self-inductance without espacitv and with or 
Without mutuel inductance may be used. These latter arrange- 
ments are independent of absorption in condensers. This absorp- 
tion, if present. vitietes the method of Fig. 1. unless compensated 
for bv à condenser across the secondery of the mutual inductance. 
The bridge sitter of Fig. 2. however. is not ettected by absorption 
in the condenser, 


ATTEM?TS TO PICK UP RADIO-TELEGRAPH SIGNALS 
WITH A BALLOON.* 


BY PROF. DR. MOSLER. 


At the present time the nevig-tion of the air is of great interest. 
from the point of view of wireless inter-communiestion between 
balloons end è station on the ground. This applies perticulerly to 
military motor-airships, 2nd, in a lesser degree, to 
ordinery balloons. Among the important questions 
which have to be considered. in this connection are 
the modifications necessery in the counter-weight 
antenn:e, the difference in the receiving cepèbili- 
ties at verious heights, and the diminution in the 
intensity of the signels 25 the distenee from the 
trensmitting station meresses. 

In order to solve these questions, the badloon 
" Brunswick." belonging to the Brunswicker Society 
for Aerial Nevieetion, wes fitted with a receiving 
epperetus. A henging copper wire (a). Pie. 1, 
1320 metres long end 1 mm. diemeter. wes used es 
an antenna, To avoid explosions es far as possible 
& special medificetion was mede in the counter- 
weight ntenni. This consisted of è copper wire 
(b) covered with thick. rubber msulation. 1t was 
65 metres long end ] mm. in diemeter, and was 
leid round the balloon vertiesllv to the equator. 
The wire was connected with the net by smell rubber 
strips (c). so thet it wes loose, and thus pinching of the balloon 
avoided. The ends of this antenna were brought into the car. and 
connected to the epparetus. The wire of the counterweight antenna 
wes about 2 metres from the velve (d). so thet it wes well out of the 
range of the escz.ping ges, while this position enabled. passengers to 
pull down the wire in esse of denger, caused by thunderstorms or 
when passing highly cherg.d clouds. 

When necessery, it is possible to wind up the wire ¿gein by using 
è rope. running over a drum, end connected to the upper net. | 

A thermo-detector wes uscd gs receiver in connection with an 
“periodic circuit end è telephone of 1.000-ohms resistance. ee 
possible by using è verieble condensator and a self-induction to pick 
up oscillations with o wave-length of between 300 end 3,000 metres. 
During the experiments signals were picked up from the German 
stetion at Norddeich. 2 diste nec of sbout 175 miles. At first attempts 
were mede to discover whether the receiving intensity of the signals 
varicd with the height. The measurement of the strength of sounds 
was made by putting resistance in parallel with the 1.000-0hm tele- 
phone. this resistence being progressively diminished until the 
sound became too week to hear. 

The following teble shows the results at the verious heights. 

It is obvious that the receiving intensity is constent at the heights 
used by airships. Different results are, however, to be expected 
when the horizontal distence of the belloon from the receiving station 


is smell in comparison with its elevation. [t wes further possible to 


— ee 


* From the * Elektrotechnische Zeitschrift.” 
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Height l Resistance in Height | Resistance in 
in parallel with tele- in parallel with tele- 
metres. phone in ohms. metres, phone in ohms. 
620 NEL ).800 ou 
ALD | a 1.850 | 15 
WILL op 1.900 | NET 
1.550 | 425 1.530 4:2 
]. 020 a 2.000 vO 
].700 TEL i 2,100 NEL 
1.730 425 s i hs 


receive at one o clock from the Norddeich station the time signal at a 
height of 3.400 metres and information from the meteorological 
observatory, 

Moreover, attempts were also made to receive from the station of 
the Brunswicker Technical High Nehool. This station received ordi- 
nary telegrams from Berlin, which were then sent by wireless to the 
balloon, 2nd in this wav the passengers in the car were continuously 
kept intorined of the state of the weather. 
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During the same tests the diminution of the receiving intensity 


with inereesing distence was also measured. Fig. 2 shows that the 
resistance parallel to the telephone increases in proportion, or. in 


other words, the infensity of the waves over fat ground falls in pro- 
portion to the dis^ance. 
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THE ROTATING ELECTRIC-CURRENT FIELD.* 


BY A. E. KENNELLY. 


Sinneary.— The author desls with a few new quantitative. relations 
bearing on Ferraris? rotating vector theory in relation to clectric-current 
tov dn dvo dimensions. 

It is now more then 25 veers since Prof. Galileo Ferraris developed 
his celebrated discovery of a rote ting mognetic field. 2s embodied in 
the split-phese rotary-tield motor, which he showed to his students in 
Ins». and the theory of which wes first pablished by him in Mareh. 
Isss.t That beautiful end simple theory continues unchanged is our 
fundtmentel roteting-field theory to this dèv. This theory of the 
roteting megnetie field. was essentis!lv geometric in chorseter. It 
gave è great impetus to the technology of alterneting-current 
veetors in generel, and to that of rotating vectors in particulor. 
Ferraris edded important theorems to the science of plene-vector 
geometry in 1894.7. The rotating-vector theory was developed by 
Ferraris in perticular reference to rotating megnetic flux... As he 
pointed out, however. it epphes equally well to all solenoide] fluxes. 
such 2s the tluxes of 2n incompressible material fluid. electrostatic 
Hux end eleetric current flow. The writer has recently had occasion 
to develop æ perticular cese of Ferraris’ rotating-vector theory in rela- 
tion to eleetrie current flow in two dimensions—z.e., to. polyphase 
currents in à conducting sheet.§ A few new quantitative relations 
bearmg upon the rotating-veetor theory are here offered as 2 smell 
tribute to the work and memory of Turin’s scientist and pioneer 
exponent of plene-vector technology. 


* Abstract of a Paper read at the Congresso Internazionale delle 
Applicazioni Elettriche at Turin. 

fU Rotezioni Elettrodinamiche. prodotte per mezzo di correnti alter- 
nate.” Atti della R. Accademia delle Scienze di Torino, Maren IS, 1888, 
XXNIH., pp. 360-375. " Industries,” 1888, IV.. p. 505. © Journal de 
Physique. 1889. VIII. p. 608. 

$U A Method fov the Treatment of Rotating or Alternating Vectors, 
with an Application to Alternate-current. Motors," THE ELECTRICIAN, 
May-June, Ist, pp. 110-112. 129-131. 152-153. 184-186, Vol. XX XIII. 

$7 A New and Direct Process of Producing Alternating-current Vector 
Diagrams Experimentally.” by A. E. Kennelly. H. G. Crane and J. W. 
Davis | Electrical World." March 30, 1911, pp. 783-787. Tue ELEC- 
TRICIAN, Vol. LXVII., p. 87. 
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A flat square metallic sheet. p. q. r. s. Fig. 1. is mounted on a light 
wooden supporting frame. P. Q. R.S. It is desirable to use a le ree 
sheet, as nearly uniform in thickness and composition as possible, 
The best results have been obtzined with a sheet of commercia! zine 
81-5 cm. square end 0-46 mm. thick. At uniform intervals 2long 
each edge of the sheet high-resistivity wires ere soldered, connecting 
the edges to stout copper straps, BB’. bh. In the apparatus used 
there were 1] wires of high.resistivitv metal (o -45 mierohm-em.) 
soldered along each edge svmmetrice!ly at 7 em. intervals, These 
wires were 205 em. long. between copper bar and sheet solderings. 
Their diameter was 0-45 mm. The resistance of each was 0-836 ohm, 
or 09-0283 ohm per linear centimetre. lt is importent thet those 
fringes of high-resistivity wires should he as nearly uniform «nd 
symmetrical as possible, since otherwise they might creste, in another 
wav, the very error they are employed to avoid ; that is. they might 
impress differences of potential on the edge of the sheet when a steady 
current Hows across it, sev from left to right, and so prevent the 
establishment of a reetilinear potential system. For this reason. the 
fringe wires should not be too few nortoo thin. The frame P.Q. R.N, 
with the attached sheet and fringes, may conveniently be supported 
upright on a wall. The surfeee of the sheet is symmetrically end 
lightly seratehed with a graving tool into rectengular co-ordinates, 
at intervels of Lem. In Fig. 1 only every fitth centimetre line is so 
indiezted. With the a'd of these lines the surtece is divided into 
squares of Lem.. with respect to two perpendicular exes of reference, 
intersecting at the centre of the sheet. Ono of these axes is ested 
the reference axis and the other the 7 axis. 


The systems of current 
and potential distribution will, of course. be rectangular. it the 


Fic. 1. 
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current across the sheet is steady. the sheet uniform and the fringe 
errors negligible : that ts. a potentiometer should indieate that all 
points along the same J-line heve the same potential. 

If. instead of sending a continuous current across the sheet along 
the direction of the reference axis, we send a simple alternating 
current of amplitude DL, amperes, with a frequency of f eveles. per 
second, then, according to the theorem of Ferre-ris.* this is equivalent 
to having two equal currents in the sheet, each of [,,/2 amperes, one 
Os rotating positively, or counter-clockwise, and the other Od 
negatively, or clockwise, at the seme engular velocity +e=t2rf, 
redians per second, starting together in opposite directions from the 


position OI. Their resultant èt envy instant is then the ectual 


single-phase current i= Iz cos ef amperes. 

If. then, à second simple elterneting current of the same fre- 
quency and strength es the first, but obtained from an electrically 
independent source (?.e.. not eross-connected conductively) and with 
90 deg. phase difference, is supplied to the sheet across the j-axis, 
then there will be à pure rotorv-current field set up in the sheet 
(Fig. 2); because, if at the moment when the current in the reference 
axis Oa —I,, cos of starts with its rotary components o s and o' d', 
the current in the j-axis has alrerdy pzssed through a quarter cvcle 
from the time position ob, so thet its rotary components have 
reached the points os and od. then bringing both diagrams to a 
common centre at 0, the two sinistrors2l components os, 0's'^ are in 
unison phase. and combine vectorially into a doubled rotary sinis- 
trorsal component OS. while the two dextrorsal components o7, od' 


* THE ELECTRICIAN, Vol XXXIIL, p. 130. 
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are in opposite phases, and their vector sum vanishes. If either of 
the component single currents of o'a i3 reversed, it is easily seen that 
the direction of rotation vector OS is also reversed. In the case con- 
sidered the vertical current strength in each of the two axes of the 
sheet was from 10 to 15 amperes root mean square at different times, 
corresponding to a maximum cyclic value of I,,—14-14 to 21-21 
amperes. In round numbers we can consider the current as having 
been 1,—20 amperes. If one of the component quadrature cur- 
rents—say the current along the reference axis—is greater than the 
other, then the Ferraris diagram shows that there will be, in the 
resultant, a simple rotating current, plus a residual alternating 
eurrent, whose amplitude is the difference in amplitudes of the 
components. This is equivalent to an elliptically rotating-current 
field, with its major axis along the stronger or reference direction. 
and]its minor axis along the j-direction. If the two component 
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currents are unequal, and are a!so not in quadrature, the resultant 
rotating current field will be, in general, an ellipse, with its axes 
: displaced with reference to the axes of the sheet. 

The degree of precision with which a very fecble alternating 
current can be detected by a vibration galvanometer when in tune 
depends to some extent upon the purity of the alternating current 
supplied to the sheet from the alternator. If the current has only 
one frequency, and a pure sinusoidal wave-form, then it i» easy to 
bring the reflected spot of light to rest on the scale by bringing the 
current strength to zero; but if there are several frequencies in the 
current, ¢.e., if the current wave is impure and contains har- 
monies, the fundamental frequency component may be reduced to 
zero, and yet the harmonics may have considerable strength. Con- 
sequently, although the galvanometer is tuned only to the funda- 
mental component, the higher components are able to produce some 


Ao ween new mee we eww om oom d 
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relatively smal] disturbance of the 


vibrations galvanometer light spot by forced 


ati Such forced vibrat; 
sensibility of the ae Pus j 
mental frequency current It i ° 
generator giving 7 
harmonie E.M.F. 
nating currents ; j 
current end el au 
rotations, 


P plus à pure ci 


tuned only to the fundamental, the more rapidly rotating harmonic 
fields do not affect its indications, except in disturbing it« zero sen- 
sitiveness, as above mentioned. 

If a thin flexible wire is soldered on the centre 0 of the plate, Fig. 3, 
and another to a point along the reference axis, at a distance of, say, 
—r, cm., then the P.D. between these two points will be at any 
instant £t seconds after the rotating current coincides with 1, 0: 
€19— fg COS wt volts. Similarly, if a third wire makes contact with 
the sheet at a point 3, at a distance +r em. along the reference axis, 
the P.D. between the centre 0 and 3 will be !e,4— 7; cos wt volta. 
But if the third wire makes contact with the sheet at some other 
point 2, z em. from 0, in a direction making a positive angle 3 with 
the reference axis, then, with the direction of current rotation 
clockwise, the P.D. in 0,2 will be ahead in phase of the P.D. in 0,3, 
and at any instant its value will be e4,— 2g cos (wt +2) volts. 

If, now, we connect a non-inductive resistance R, ohms (Fig. 3) 
in series with a resistance R to be tested, in circuit with the wires 
l. 1 and 2, 2, leading to the sheet, then if R is also a non-inductive 
resistance, no current will flow through the vibration galvanometer 
G on depressing the key K, if the wire 2 makes contact with the sheet 
at some point, 5, such that 


R Oor 

Ri 7 
Or 

R 


R, 
= ohms/em. 
r ra 
This is because, by reason of the absence of 2pprecie ble inductance 
or reactance in the circuit branch 1, 1, R,, R, 2, 3. the alternating 
current in this branch will have the same phase as the alternating 
P.D. between the points 1, 3. Again, the P.D. between 1 and o, the 
R 
" of the tota! P.D. between 
R,+R 
the points I and 3 on the sheet, neglecting the resistances of the leads 


r 
11, 23. But the P.D. between 1 and 0 on the sheet must be p 


junction of Ry and R, will be 


of the total P.D. between the points 1 and 3 on the sheet. Conse- 
quently, the junction o, and the centre 0 of the sheet. will have at all 
times the same potentia! and phase ; so that the galvanometer con- 
necting these points will carry no current. If we «lect the standard 
resistance R, of such magnitude that it is numerica!lv equal to the 
distance r, on the sheet, then the distance rem. between o and the 
balancing contact point 3 will read off directly the resistance of R 
in ohms. When R, ohms cannot conveniently be made numerically 
equal to r, em., it may be possible to have R, some decima! multiple 
or sub-multiple of r,, so as to have the corresponding decimal ratio 
between r and R. If the resistance R under test be as a certain 
reactance X — Lu ohms, where L is the inductance of the coil in 
henries, then its impedance will be 
Z—-R+jX=\/R?+X? 2 ohms. 
It will then be found necessary, in order to have no current through 
the galvanometer, to transfer the contact from the point 3 to the 
point 2 of the sheet, through a distance jx em., such that 
£4 R "o R, 
gy cg uw 
io pd r m e 0,2 S the plate, after balance is found at 
nitude Z and an | or o the coil under test. both as to mag- 
modulus and arg Ee ps in natbeniatieal language, both as to 
in the fact that EN » Ehe Pih for the above relation is found 
festir R - E l in üctive reactance in the coil under 
impressed upon its [Semina e MR S NAI a E.M.F. 
inductive standard Bol w A the current in the non- 
ub ita-termindls nun dui must be in phase with the E.M.F. 
. s. lf then the current in Z is to have tho same mag- 
nitude and phase : teu g 
phase as the current in R,, the E.M.F. imp ssed Z 
must. be sufficiently advanced in ph: m impressed on 
impressed on R,. This is ac E S. with ju uu the E.M.F. 
contact on the plate to a EM fp by earrying the roaming 
Uo carries no current : uu bei i ae l e p n 
currents in Ro; and Z to be S p. i be oo pu RC A 
The angle 3 on the sh d entica! both in phase ond magnitude. 
~ Sheet between the reference axis 0.3 and the radius 


vector 0 a "S : 
2 measures the ad vance of phase impressed on Z, 0.3 measures 


the effectiv : 

etie qe i of the coil, while j3, 2= jr measures the 
eac pus ae at fundamenta] frequency. That is, the 

triangle 0, 3. 2 i m impedance Is designated on the sheet in the 

reversed. by roye SUAM direction of rotation of the current field is 

currents, the directis either of the two component single-phase 

reversed. ction of the impedance diagram is obviously 


It may be Observed that such 4 ve 


. AK ctor dis 
0,3,2 in F ig. 3 may be a or diagram as that shown at 


either as a vector diagram of 
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impedance in the coil Z to a scale of ohms, or as a vector diagram of 
voltage in the coil Z to a scale of volts. or as a vector diagram of 
power in the coil Z to a scale of watts. or es a vector diagram of cyclic 
energy in the coii Z to a scale of joules. Thus. if in Fig. 3 the vector 
diagram of a certain tested coil gives r—32 cm., x:- 24 cm., then 
Z—40 cm. and 3 =36-87.°* If the standerd resistance R, has 1 ohm 
per centimetre in r», this would be interpretable as an impedance 
diagram of 
40 36-87° — 32 + j24 ohms. 

But a certain feeble root mean square alternating current I flows 
from the sheet into the branch circuit of the coil, and, multiplying 
the diagram by I, this produces a certain vector fall of potential 


IZ-3 - IR -JIX r.m.s. emperes. 


Without peusing to determine the precise strength of this current, 
which, neglecting resistances in leads, is n(r,+2)/(R+Z) vector 
amperes, w^ mèy consider that if this current were just 1 ampere 
the vector diegram would represent 5» resultant or apparent drop 
of pressure of 4036-87" volts in the coil, to the phase of the current 
as standard, or 32 effective volts + j24 reactive volts. To a suitably 
changed scale the diagram would represent the actual drop of pres- 
sure with the actuel] current. Multiplying the diegram a second 
time by I. we obtain the resultant or apparent power expended in 
the coil. 
P 3=PZ 3-—ER-4JEX watts. 

If we take | ^s 1 ampere, this would make the diagram a watt- 
diegram, with en apparent or resultant power consumption in the coil 
of 40 36-87 wattst to current standard phase—i.e., 32 effective watts. 
rejected or dissipated, and j24 reective watts, retained or undis- 
sipated in the circuit. To a suitably changed scele the diagram 
would continue to represent the ectuel power in the coil, whatever 
the actual value of the current I. Agein. dividing the power by 2w, 
the diagram gives the apparent or resultant maximum cyclic energy 


in the coil- viz., 


R P: PR PX. 
Wuds = . +) joules 
. 2w 2w 2w 


—W,,W, joules. 


Here W,, is theapparent or resultant cvelic energy thrown into and 
out of the coil in each energy cycle, over and above a steady energy 
release of IR joules per second; while I*R/2& is the effective or 
dissipative evclie energy so thrown, and 1?X/2o the reactive or non- 
dissipative evelie energy. For unit current strength [=- 1 root mean 
square ampere, ond «e —377 radians per second, the vector diagram 
shows thet the resultant evelic energy in the coil would be 40/754 
— 0445») joule, the effective evelic energy Wr= 32/754 — 0:042. joule, 


i } 
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2— 0-053) be mounted on a car wheel with the vertex 0 at the centre, 
the tread radius being equal tor, and the Hange radius equal to z. then 
when the wheel is set rolling glong 2 horizontal rail with the angular 
velocity 2w radians per second, the horizontal projection, on the rail, 
of a suitably selected point on the rotating flange, will mark the 
energy dispensed in the coil from moment to moment. and the path 
of the moving point in space will be an oblate trochoid for a circuit 
containing reactance, and a cvcloid for a non-inductive circuit. 
The horizontal velocity of the wheel centre. parallel to the rail, 
would be the averege power dissipated in the coil, or the effective 
power. 

The only apparent applications for the rotating electric current 
field are (1) to teaching and (2) to measuring alternating-current 
vector phenomena. Since the degree of precision in the measure- 
ments as above described is much less than is obtainable in the best 
single-phase measuring apparatus, the principe! application at pre- 
sent is for the demonstration of vector diagrams to students. There 
can be no doubt that anyone who sees a vector di».grem produced by 
the sppzratus carries away a concrete idea of such diagram very 
different. from that obtainable merely from reading a text-book on 
alternating currents. As an gid to the demonstration of many 
theorems in elternating-current vector analysis, the apparatus is 
found to be invaluable. It is easily operated and docs not easily 
get out of order. Only » few of the vector diagrams capable of being 
produced by the apparatus have been described in this Paper. and. 
with its aid, » wide field for vector resesrceh lies open to investigation. 
It is hoped that some pupil of Galileo Ferraris may appropriately 


take up such investigation. 
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TOWING LOCOMOTIVES FOR THE PANAMA CANAL.* 


Specifications end plans for the electric locomotives which will tow 
ships through the locks in the Panama canal have been sent to the 
Washington office. The system of towing outlined in the specifica- 
tions is the invention of Edward Schildhauer, of the cons engineering 
staff. end a patent has been applied for, the Government having the 
right to use the petent without remunere tion. 

The scheme provides for the passing through the locks of è ship 
et the rate of 2 miles èn hour, the vessel being held steady bet ween 
four lines of teut hawsers. These will be atteched to the windlasses 
of four towing locomotives operating on the lock walls, two forward 


| towing end two eft being towed by their hawsers, thus holding tlie 


ship steady. 
The locomotives will run on è level. except where thev pass from 


one lock to another. where they will climb heavy grades. There will be 


———————— 
| | B enarTu^v UNIVERSAL 
| i aC" ThS8 CONNECTION 
| | Í M - A 
r — penny 
Mnt 


- - Ni | 
M e Po « 4 - i f 
EY. = ae rS | 
«Je : 
À NYA Rh 
e m 1 UNN) 
T a ot 7 V j T 


m EM 


} A ~ PQS EAP 

LL ILES f 
} T T Sq e eae SIE 
ah — J | JA E x k 


= — ——— i8 E 
—— riim p di jor 
— ee Ee, S, — 
—— —— — — — lí Lamm » 
—_~- ""— a a a — ——— dii — 
P —_ 
: -re —Ó 


end the reactive cyclic energy W, —21/754 — j0-032 joule, over and 
&bove a steady dissipation of I:R-—32 joules per second. The 
reactive cyclic energy of 0-032 joule would be added harmonically 
to an average reactive energy of 0-032 joule, causing a tote] renge of 
reactive energy het ween 0 and 0-064 joule twice in each current cycle, 
nd corresponding to 
2W,=$LL,?=LI? max. cyclic joules, 

where L — 0-064 henry, the inductance of the coil, I,, = 1-414 maximum 
cyclic amperes, and I=1 root mean square ampere. If the vector 
diagram with the above scale of dimensions (r- 0-042, x-— 0-032, 


: Angles are liere expressed in degrees and decimals of a degree. 
+“ Vector Power in Alternating-current Circuits," by A. E. Kennelly, 


" Trans," American Institute of Electrical Engineers, June, 1910, p. 1044. . 
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ELECTRIC Towixae Locoworive ror PANAMA CANAL. 


two systems of tracks. one for towing end the other for the return of 
the locomotives. The tracks will be of the 5 ft. Panama railroad 


| gauge, laid with 90 Ib. Bessemer steel rail on Carnegie steel ties, each 


tie anchored into the concrete by a bolt on the side farthest front the 
lock chamber. 

On the centre wall there will be two towing tracks with one return 
track between them, end on each side well a towing and return track. 
The towing tracks will have a centre rack throughout, and the loco- 


| motive, while towing, will always operate on this rack. On the 


return tracks, at the incline between locks they will also operete on 


racks, but elsewhere they will run by friction. 
Each locomotive will consist of three parts. ss shown in the dia- 


, grant herewith—two tractors end between them a windlass. 


* Abstract of an article in the “ Railway and Engineering Review." 
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The windlass will not be mounted upon a truck, but will be sup- 
ported by two arms extending on each side from either end and 
resting on bearings immediately over the rear wheels of the tractors. 
The ends of these arms will be equipped with rollers to permit free 
horizontal movement of the members when the locomotive is round- 
ing @ horizontal curve. "The windlass is joined to the tractors by a 
-drawbar and trunnion which have the effect of a universal joint, and 
permit free movement of the parts when the locomotive is on a 
vertical curve. A solenoid brake, which closes upon a brake wheel 
whenever the current is cut off from the motors, provides against 
accident in case the current should be cut off while the locomotive 
is on one of the inclines. When running as a rack locomotive there 
is absolutely no means of disconnecting the gear, but when travelling 
by friction, the tractors will be fitted with jaw clutches. which will 
connect the traction motors with the driving wheels. These clutches 
will be operated by solenoids. The locomotive, when operating by 
friction, will run at 5 miles per hour. The electrical equipment. for 
each tractor will consist of one traction motor with control apparatus. 
Alternating current will be used so that synchronous speed will be 
maintained on all the locomotives in a tow. The motors will be 
three-phase, induction, totally enclosed, moisture-proof, high torque 
or mill type, 25 eveles per second, with 220 volts between lines. 

Current will be collected by each tractor by means of a plough 
carrving two contact shoes, each operating on a separate power rail 
carried in an open conduit, one for each of two phases, while the third 
phase will be carried by both track rails. The maximum load that 
will be thrown upon the traction motors will occur when the loco- 
motive is ascending the inclines between the locks, and this will be 
greater than the load of towing a ship. Inasmuch as weight is not 
required for tractive effort. the whole locomotive will be of as light 
construction as possible. the estimated weight being 70.000 Ib. 

The third part of the locomotive will be à windlass for hauling in 
or paying out the tow line, and motors to drive it. The drum will be 
18 in. in diameter. A friction clutch will provide against it ever 
sustaining a pull of more than 25.000 1h. Two speeds are provided 
for, one for coiling in the line under load at a rate of 10 ft. per 
minute and the other for coiling it when not under load at a rate of 
200 ft. per minute. Rotary switches in the cabs of each tractor will 
control the movement of the windlass. There will be two motors, 
one for operating the windlass under load and one for the rapid coil- 
ing of the hawser. These motors will be of the squirrel-cage type. 
but otherwise will have the same classification as the motors in the 
tractors. 

The towing line will pass through a sheave in a revolving turret, 
which will permit it to rotate easily in à horizontal plane. so that the 
line load may always be directly on the guiding sheave. The tow line 
will be of steel wire. composed of six strands of 37 wires each, will have 
a hemp centre and will be lin. in diameter. Itis to have an ultimate 
breaking strength of not less than 70,000 1b. The length of the line 
from the centre of the loop to the drum of the windlass will be 215 ft. 


MOLECULAR PHYSICS. 


On March 30th Sir J. J. Thomson, O.M., F.R.S., completed 
series of six Saturday afternoon lectures on * Molecular Physics ” 


at the Royal Institution, commenced on February 24th. The title, 
the lecturer remarked in opening his lectures, was raguely chosen 
on purpose, because he intended to bring forward the results of 
recent researches of a varied character, all tending to throw light 
upon the constitution and properties of the molecules. Such 
leetures, interesting chiefly for their line of argument, are very 
difficult for brief abstracting. Mr. Everett had charge of the 
experiments. 

The existence of molecules, previously à matter of reasoning, had 
actually been demonstrated in this centurv, Sir Joseph stated, and 
that was remarkable, considering the magnitudes involved. There 
were 2-7 x 109 molecules in 1 em.* of air, and if somebody had started 
counting one molecule per second 100 million vears ago he would 
not vet have gathered a sufficient number of molecules for chemical 
. detection. Some of them were moving at prodigious speeds, however, 
with energies of mechanical magnitude. Thus, an a-particle of 
radium travelled a million miles per minute, and its kinetic energy 
was that of 1 mg. moving at the rate of 1 mm./sec., larger than the 

energy which the eye received from a candle at 1 km. distance. The 
eye could see the particle strike a screen of willemite. Geiger had 
counted these flashes produced by a given weight of radium in a 
given time, and C. T. R. Wilson had perfected his method of photo- 
graphing the track of an a-particle through the air molecules, which 
it shattered and left electrically charged, so that they formed con- 
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densstion nuclei for the supersaturated water vapour present. The 
point in the photography was to leave the droplets undisturbed in 
their places. Wilson, therefore, used a large Hat vessel ; the bottom 
(piston) was suddenly dropped to cool the vapour by expension. and 
the a-ravs or Röntgen rays were allowed to pass „g second after the 
expansion had taken place. "The tracks of several a- -rays Were 
marked by radial lines consisting of minute beads. A Röntgen rov 
made a hit molecule shoot off negative particles, which. hitting other 
molecules, produced furtherions, "Theions were thus du» to particles 
from the molecules, not primarily to the Röntgen rav; at the end 
of each track, where the particle had stopped. the drops were bigger. 
This photographie line of research appeared most promising. 

The ordinary air particles moved only at 12 miles per minute. but 
that speed could be multiplied thousands of times by applying 
powerful electric fields, and the kinetic energy of the «ir porticle 
would then be sufficient to make the screen fluorescent at the point 
struck. This was demonstrated with the aid of the apparatus 
which the lecturer described last year*, applying very powerful 
magnetic and electric fields, because these particles were very little 
detleeted. The deflection depended upon the mass and the speed, 
and the separation brought substances of the same kind (originally 
present in the gas) together to curves, of which each corresponded 
to some element in some po»rticular state of aggregation, molecular 
or atomic. Unless the tube through which the particles passed 
before being deflected was long, streight end very fine. however, 
the phenomena would be diffuse; and the best tubes hd been 
pe by taking two strips of meta] trued up. scratching 

3 the one a straight line. and placing the other on top of the former. 
The most strongly defected particles thus obtzined were s!wavs 
those of atomic hy drogen (H-= 1) and of molecular H —2. Then there 
followed in air atoms and molecules of nitrogen end oxvgen, also 
impurities, and lowest down the mercury lines—al with positive 
charges. There were also some very faint lines due to n»getivelv 
charged particles (deflected to the opposite side) of H. O. €. how- 
ever, and some particles which apparently esrried double charges. 

When the experiment was made with the negatively charged 
kathode ravs, the speetrum consisted of a single line, evidently of 
one kind of particles only, and the magnetic force to be applied 
had to be much weaker (,, of the nol otherwise the spectrum 
would not. be in the picture at all, because these negative particles 
were so much more deflected, having only 4455 of the mass of the 
H atom. Yet their kinetic energy was as great as that of the 
positive particles, because they moved at high. speeds. approaching 
the velocity of light. Such a particle shot like a bullet through a 
solid, leaving it intact. however. It passed. for instance, through 
the sluminium window of a Lenard tube. producing fluorescence 
of the sereen beyond, and it caused chemies) decomposition of the 
alkaline salts in ways vet unexplained. though long investigated. 
Rock salt turned blue like a gom. lithium “chloride deep 
violet, and white phosphorus was transformed into red phosphorus. 
This latter property was now utilised for the finel exhaustion of 
electric lamp bulbs. The red phosphorus had a much lower vapour 
pressure than the white, and it combined with oxvgen. and, what 
was more important, with nitrogen, to compounds again of low 
vapour tension, Thus, when a branch tube of a poor vacuum bulb 
contained a little white phosphorus, the discharge would pass owing 
to that vapour, but it would soon stop. because the phosphorus 
became modified. binding the nitrogen ; fresh vapour would after a 
while he given off from the white phosphorus, and the phenomenon 
would start again, until (in the demonstration) the bulb was lined 
with red phosphorus inside. 

When a negative particle shot into a molecule it split off è p2rticle, 
similar to itself (negative), which went on ionising the other gas, end 
left the molecule positively charged. This splitting off might be a 
repulsion effect bet ween the similar particles, and the energy required 
for the free particle to expel a particle could be calculated. Sir 
Joseph found that the number of ionised molecules produced per unit 
length of path (1 em.) was snet/T . Q. where n was the number of 
negative particles contained in 1 cm.?, T the energy of the moving 
particle, e its charge. and Q the amount of energy whieh must be 
imparted to a particle to ionise it. The number of ionised molecules 
was thus inversely proportional to T and to the square of the speed. 
and the faster the particle moved the fewer ions it would produce. 
That this was so had been veritied by J. L. Glasson for a considerable 
range of velocities; while Eve had counted the number of ionised 
particles produced by g-rays. and had calculated their speeds (8-ràys) 
back by this law with satisfactory results. A still more severe test 
had been obtained by Japplying the law to the positive a-rays. In 
that case it was a question of attraction between the moving particle 
in a body and the a-ray moving at 2-06.109 cm./sec. CGeigers 
jonisation observations and CGlasson's calculations agreed within 
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6 percent. Further, if we know T and Q. we could calculate n, the 
number of negative particles in à molecule. Unfortunstely, Q was 
not accurately known ; but taking Townsend's value for air. :ccord- 
ing to which Q was equivalent to a fall through 10 volts (other 
estimates ranged from 2 to 175 volts), n would turn out equ»! to 40. 
and if air were considered anslogous to a gas of molecular weight 60 
(H,-28.0,-- 32). then n would be about twice the atomie weight— 
that is. we shoud roughly have two particles per unit atomie weight. 

The negative particles, Sir Joseph continued. were also the light 

producers. Whenever the velocity of a negative particle chonged. 
it gave out luminous electric waves, and anything which ehsnged 
the velocity caused an emission of light. In a mixture of the 
positive and negative particles of an jonised gas the mutus! attrac- 
tions and re-combinations of the ions gave rise to such chenges and 
to light, and the re-combination was responsible for an amount of 
radiation equivalent to the energy that had originally been required 
to ionise the molecule. The radiation would not be uniform, but 
the greatest wave-length emitted could be determined by the aid of 
Fourier's anelvsis and by comparison with the radiation from a hot 
body. Heat energy was by some physicists considered as due to 
impacts. On this assumption, the average energy of à molecule at 
0-C. was equivalent. to a fell through ys volt; the temperature 
corresponding to 10 volts would then be 300 x 273°C. abs. = 80.000 C. — 
f.e., many times the temperature of the sun. The hotter the body 
the smaller the wave-length emitted ; hence the re-combination of 
the ions should give the maximum energy, not in the vellow-green. 
like the sun. but in the extreme ultra-violet. and that could be demon- 
strated. For this purpose Sir J. J. Thomson hed a horizontal 
vacuum tube (charged with hydrogen) with two dise electrodes 
facing one another, cach attached to a spring, end one of them joined 
to a piece of iron. so that the electrode gap could! be altered with 
the zid of à magnet from outside, and any part of the discharge 
could be brought under a quortz window placed in the upper portion 
of the tube. Iodine-stareh paper was fixed on this window to see 
whether ultra-violet light (in the tube) and ozone (outside it) were 
being prcduecd. When the re-combinetion glow was under the 
window, the paper quickly turned blue ; when the middle of the gap 
was under the window, the discoloration was faint. The re-com- 
bination glow end ultra-violet light were also responsible. the 
lecturer stated. for the olive-green phosphorescence, which preceded 
the kathode ray phosphorescence in soft tubes, and which wes not 
deflected by the magnet, in distinetion from kathode rays. 

In the fourth lecture Sir J. J. Thomson again reverted to this 
analogy between radiation and thermal phenomena with respect to 
the decrease of specifie hest at very low temperatures, a subject 
which Nernst and his pupils were studying with such remorkablo 
results. There were systems in » molecule. he said, which required 
corpuscles having more than a certain definite amount of energy to 
detach a corpuscle from them: the detachment would take place 
after the system had been broken. The internal energy of a body 
was proportional to its temperature. lf the corpuscle had more than 
the requisite heat energy, then the system would be able to vibrete 
as Jong as its temperature was high enough; but when the tempera- 
ture was lowered, and its energy became smaller, the system would 
no longer be able to start vibrating and would pass out of considera- 
tion, so far as specific heat was concerned. Ninee the corpuscles 
had, at some porticular temperature, not all the same energy, one 
system would drop out after another. and the decrease in spocific 
heat became continuous, These considerations also led to Einstein's 
formula, which was based on different arguments. 

Continuing his remarks on Röntgen ravs, the lecturer said. still in 
the second lecture. that different metals. suitably stimulated, gave 
out Róntgen rays of a perfectly definite character which depended 
only upon the metal. and not upon the primary stimulation, provided 
that the primary rava were ** harder " and faster than the characteristic 
metal rays. It was as in fluorescence according to Stokes’ law ; 
apart from certain exceptions, the fluorescent rays were always of 
larger wave-lengths than the exciting rays. When rays from a 
Röntgen bulb struck a metal, two kinds of radiations were observed : 
a scattered radiation of the original kind, depending only on the 
bulb, and the characteristic secondary radiation of the metal 
(Barkla). This was demonstrated by reflecting the Röntgen rays 
from a plate, A, of metal on to an clectroscupe and interposing 
another plate, B, in the reflecting beam. When A was copper and 
B aluminium, the leakage of the electroscope caused by the A rays 
was stopped by interposing B, because most of the A ravs were the 
characteristic copper rays (Cu— 63-57), not stopped by B (Al— 27-1) ; 
but when A was carbon (C—12) the rays were mostly scattered 
original rays, and the interposition of B made little difference. 
When the atomic weight of the element was below 40, no charac- 
teristic radiation had so far been observed. probably because the 
radiations were too “soft ” and too difficult to experiment with. The 
already indicated analogy between the characteristic rays and 
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fluorescence (and light in genera!) was striking in several respects. A 
beam of light falling on a suspension was not equally seattered in all 
directions. The amount of light emitted psrallel to the beam was 
twice as grent as thet observed at right angles to the beam, the 
intensity varving as (1 + eos? 8), Where 8. wos the angle between the 
beam and the line of sight. This law elso held for the seattered 
Röntgen rays, but it did not apply to the charecteristic radiation, 
which wes equally strong in ell directions, The charecteristie 
Röntgen rays also showed absorption, Sodium vapour absorbed 
just the D light which it emitied. That was not so easily demon- 
strated with Röntgen rays, which were grouped, by Berkla end 
recently by J. C. Chapman, es to their penetrating power through 
aluminium sheets of different thicknesses. the absorption in copper, 
e.g.. being plotted as ordinste sgoinst the absorption in aluminium 
as abseisss. By these mesas the choracteristie raya were identified 
by their abnormal absorption when the mixed soft end hard revs of 
ordinary Röntgen bulbs were being excmined ; a kink in the curve 
indicated increased absorptions, Tne absorption of copper. e.g.. Was 
proportional to thet of aluminium for soft revs; but when the rays 
beezme herder, more like the copper redietion, the absorption in 
copper suddenly rose in a steep curve, whieh rapidly fell off again. 
So far two types of ehsracterisiie radiations (the K and the L series) 
hed been observed, and there were probe bly more types. 

It was also very instructive to plot the absorptions of these (so- 
called) Huorescent radiations sgoinst the atomie weights of the 
respective elements. As the atomie weight increased, the penetrating 
power increased also, but. much more repid!v, in ae regular manner ; 
there was, however. a peculisrexeeption, Chemically, the order of the 
atomie weights of the iron metals was Cr= 52. Fe= 34-84, Ni - 28:08, 
Co — 58-97, whilst the absorption series of Barkla would suggest 
Ni 261-3: cobalt could. moreover, be excited by nickel revs. but not 
Ni by Co rays, The less studied L series geve a similar curve vs the 
K series, and Chepman hed found an empirica! reletion for the two 
series, [f an clement of atomic weight A, gave a characteristic 
K radiation, then a body of atomic weight A, would give a radiation 
of the same penetreting power, A, being determined by Ay - 10A, — 48). 
Thus to bismuth, A, = 208. corresponded bromine. Br = NU 
= (208— 48)/2. in the K series. Unfortunately, the atomie weights were 
far too closely crowded to render such speculations sefe ; argon (40) 
and potassium (39) might. for instenee, be confounded in this wey. 


(To be concluded.) 


HEATING AND HEAT DISSIPATION IN WORM GEARS. 


BY B. J. SHILLITO. 


Sumimary.—it is shown that the heating of worm-geuring can. be 
Y gE g V 
predicted from à formula similar t» that which is ordinarily used to give 


temperature of electrical machinery, such as field coils. 


The temperature of a worm-gear depends on the rate at which 
heat is generated inside the casing and the rate of cooling. The 
heat generated is proportional to the power lost im the gear. 
The rate of cooling is proportional to the surface exposed and 
to the difference in temperature between the exposed surface 
and the surrounding atmosphere. 

In other words, the temperature rise depends on three things : 
(1) Power lost in friction, (2) surface exposed to the air, (3) the 
efficiency of the surface in disstpating the heat. 

From a knowledge of the electrical design of motors and 
dvnamos it is clear that the above is analogous to the condi- 
tions governing the temperature rise of electrical machinery, 
and, further, that a similar formula can be applied to worn- 
gears as to motors, but with a different constant. On the other 
hand, it is most unlikely that from a purely mechanical con- 
sideration of worm-gear design, 7.e., from calculations of tooth 
strength, &c., alone, a suitable formula would be realised. 

The formula in question in its simplest form is— 

Temp. rise = Constant x rate at which heat is generated. - 

The constant in this equation involves the rate of cooling as 
dependent on the nature of the bodv. 

For practical purposes this formula can be written— 

Constant x watts lost 
Temp. rise = "5 Eo — 
rea of cooling surface 

The horse-power lost can be obtained direct from the effi- 
ciency of the gear, and the watts lost will be equal to :— 

(100— efficiency per cent.) x horse-power. Input x 746 
100 ° 


E 
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Then if we know the area of the casing, it 1s found that 
the temperature rise above the temperature of the atmosphere 
in degrees Fahr. will be, for ordinary worm-gearing, 


200 x watts lost. 
square inches exposed to air 


The value 200 for the constant has been determined by 
numerous experiments on different Wallwork worm-gears of 
various sizes, but all of similardesign. The temperature given 
by the formula applies to the oil in the casing. Similar experi- 
ments on field coils of electric motors have shown that the 
constant for these is 100, the same formula being used. 

It will be obvious that if the area of casing is small compared 
with the watts lost, the temperature rise may easily be exces- 
sive, and artificial cooling must then be resorted to. If by 
applying the formula in the reverse way, t.e., to determine the 
number of square inches required to keep the temperature 
normal with a given loss in the gear, it is found that the cooling 
area required is, say, twice as great as the casing itself provides, 
then some form of radiator is required which shall itself dissi- 
pate half the total heat generated, the other half being dissi- 
pated by the gear case. 

Undoubtedly the simplest method of carrying away part of 
the heat generated in the gear is by means of forced circulation 
of the lubricating oil in the gear box, the oil being pumped 
through a suitable radiator outside, but attached to the worm- 
gear itself. 

The number of square inches which the radiator must expose 
to the air, in order to take up from the oil half the total heat 
units generated, depends solely on the type of radiator used and 
the efficiency of its cooling surface. Experiment alone can 
determine the size of radiator, and such experiments carried out 
on a wallwork worm-gear in conjunction with a motor-car 
type of radiator with natural air circulation showed that such 
radiator must have twice the area of the gear casing itself in 
order to be equal to the casing as regards heat dissipation. 
Therefore, the formula using the motor-car type of radiator 
would be— 


200 x watts lost in the gear 
pemperise (ae: BST) tren of casing +4 (area of radiator) 


The value of the gear casing itself as a heat dissipator de- 


pends on :— 

1. The quantity of oil in the casing. 

2. The speed of the gear. 

3. The design of the casing. 

4. The type of oil used in the gear. 

The first two items are the most important factors in this 
connection ; the last two of less importance, so long as ordinary 
design in the one case and ordinary oil in the other are adhered 
to. If, however, heavily ribbed casings are used, then item 3 
becomes important, and the constant in the temperature formula 
for such gears would be considerably modified. 

The quantity of oil used in the casing affects the temperature 
rise considerably, as it forms the medium for the transference 
of the heat from the worm and wheel teeth to the outer casing, 
and that portion of the casing directly in contact with the oil 
is naturally far more effective in dissipating the heat generated 
than the portion above the oil level. 

The relative value of these two portions of the casing 
depends, when the gear is working, on item 2, t.e., the speed of 
the gear, as the oil is then thrown round by the worm wheel 
and brought into contact with the upper portions of the casing, 
which then become more effective for cooling. Actual observa- 
tion has shown that the temperature of the upper portion of the 
case is distinctly lower than the lower portion, but the higher 
the speed and the greater the quantity of oil the less this 
difference becomes. 

The constant (200) mentioned above is based on an average 
speed for gears whose temperature rise is appreciable. 

The statement made in the last paragraph at once raises the 
question as to what gears will have an appreciable temperature 
rise and what gears will not. It is obvious from the formula 
that the temperature will be high in those gears where the 
power lost 1s great or the size of casing 1s small, or both. Con- 


sideration of the design of worm gears shows at once that the 
gears answering to the above description are small ratio, high- 
speed gears. Being small ratio gears the size of wheel, and 
consequently the size of casing, is small, and the speed being 
high the power transmitted for a given tooth pressure is great. 

It is in this class of gear, therefore, that the temperature rise 
becomes important, and frequently necessitates a radiator. At 
the same time—and this is an important point—it should be 
noted that the tooth pressure in such gears is quite moderate 
and the wear on the teeth quite normal, being less if anything 
than on slow-speed gears of large ratio, which have but slight 
if any temperature rise, owing to the power being small com- 
pared with the size of the case. It 1s possible, therefore, for a 
worm-gear to have a very high temperature rise and at the 
same time to have a 95 per cent. efficiency and the wear on the 
teeth practically nil. 

In this connection it is of interest to note that dynamos used 
in connection with steam turbines are high speed, and here 
again the cooling surface is not sufficient to radiate the heat 
generated in the machine, and artificial cooling by means of a 
fan or fans is resorted to. This 1s exactly analogous to the 
worm-gear described above, and in both cases artificial cooling 
is the correct practice to adopt. 

The question as to what is the limit of temperature at which 
a gear should be allowed to operate continuously seems to be 
settled by the question of lubrication. There is, of course, no 


A WALLWORK WORM-GEAR WITH RADIATOR. 


difficulty in obtaining oils that will efficiently lubricate at high 
temperatures, such as cylinder oils used with superheated 
steam, or gas engines, but these oils are expensive, and there- 
fore an ordinary cheaper oi] with a moderate temperature-rise 
in the gear is in all probability the right solution of this par- 
ticular question ; and to obtain this moderate temperature & 
correctly designed and properly applied radiator: should un- 
doubtedly be used. 

Such radiators have no objectionable features whatever, but, 
on the contrary, enable a gear of smaller dimensions to be used, 
while the overall efficiency is high, and wear and tear are normal, 
the former being over 90 per cent. and the latter being almost 
negligibly small over long periods of running. 

It is mentioned above that the power lost in the gear can be 
obtained direct from the efficiency, and the only satisfactory 
and reliable method of measuring the efficiency is, without 
doubt, by means of the Hopkinson or roundabout test. Two 
similar multi-thread gears are taken, and the wheel shafts 
coupled together with a spring dynamometer, which measures 
the torque in pound-inches. The worm shaft of one gear is 
coupled to a motor, and the worm shaft of the other gear to a 
similar machine acting as the dynamo. 

Electric energy is taken from an outside source to make up 
the loss, the motor and dynamo exchanging the full load of the 
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gear between them in the usual way common to tliis form of 
test. The efficiency of the dynamo and motor is known, and 
therefore the combined efficiency of the two gears can be 
deduced. Readings from the spring dynamometer between 
the gears actually measure the output from one gear and the 
input to the other. thus it is not essential that the two worm- 
gears should be of equal size if a dynamometer of this type is 
used, 

In the Hopkinson test it will be noted that one worm gear is 
run back wards—/i.e., the worm is driving the wheel. Numerous 
ellicieney tests on various sizes of gear have indicated that 
witha multi-thread gear having a spiral angle from 30 deg. to 
50 deg. the loss in the gear is practically the same whether 
the worm drives the wheel or vice versa, This is shown bv the 
fact that the temperature mse of the gear under similar con- 
ditions of load and speed is exactly the same whichever wav 
it is run. 

Tests have been made of the efficiency of worm gears having 
different spiral angles between the above limits, the worm gear in 
each case running forward—c.e., the worm driving the wheel. — 
and it is found that the efficiency is practically the same for any 
angle between these limits, the gears in question being multi- 
thread in every case. [t is, therefore, to be expected that 
exactly analogous results would be obtained if the same tests 
were carried out on the same gears but with the wheel driving 


the worm. 
All the above figures regarding temperatures and efficiencies 


are based on actual experiments on the test bed or measure- 
ments taken on gears in regular daily use driving machinery of 
various kinds. 

All engineers expect to obtain definite guarantees of efli- 
ciency and temperature when purchasing electrical machinery, 
but without doubt it is equally important that the reducing 
gear direct coupled to the motor should be guaranteed in ex- 
actly the same way, and that the guarantees should be verified 
on the test bed at the makers! works. 


SOME CONSIDERATIONS ON THE CHOICE OF 
AUXILIARY PLANT FOR POWER STATIONS. 


In THe ErgcrRICIAN of March 22nd we vave an abstract of 
a Paper read on the above subject before the North-East Coast 
Institution of Engineers and Shipbuilders by Mr. A. H. Finch. 
A discussion took place on this Paper, of which we give an 


abstract below, 
DISCUSSTON. 

Mr. D. B. MonisoN said that Mr. Finch had rightly stated that the 
tendency in power stations was to make everything retary, The only 
non-rotating parts left were the air pump and the feed pump; and he 
understood that in America particularly rotary feed pumps were rapidly 
taking the place of the reciprocating type. Mr. Finch had said, in effect. 
with regard to steam auxiliaries. that if the exhaust steam could be used 
for heating the feed water it was of advantage to use steam instead of 
electricity ; and he had given them an illustrative example in which the 
circulating air and feed pumps were driven by a steam turbine, with the 
result that the feed water could by means of the exhaust be raised to a 
temperature of about 210 dog. to 220 deg. At low loads there would 
obviously be a surplus of steam, but if the circulating pump was driven 
electrically there would remain the air and feed pum px. and if these were 
steam driven the exhaust would raise the feed under normal load to a 
temperature suitable for an economiser, whilst at lower loads the tem- 
perature would. be well within the pumping limit. If there was no 
econontiser, then the cirenlating pump could advantageously be steam 
driven, so that, as Mr. Finch rightly said, the matter was one for com- 
promise, and depends on particular conditions. When the condensate 
was withdrawn from a condenser by a rotary pump, it has been customary 
to place the pump several feet below the condenser, so as to establish an 
available suction head sufficient to meet the requirements of variable 
conditions and so prevent the condenser from being flooded. An appa- 
ratus which had been proved to be very reliable in practice and which 
required a minimum of suction head consisted of two pumps in series ; 
the tirat, termed the head pump, withdrew the condensate and dis- 
charged it into a receiver pipe connected to the vacuum spice in the 
condenser. The second pump, termed the pressure pump. withdrew the 
condensate from the recciver and discharged it to a feed tank or elsewhere 
as might be desired. The discharge from the head pump was by a nozzle 
directed into the suction of the pressure pump, the object of the arrange- 
ment being to utilise the kinetic energy of the flow and yet maintain the 


other advantages of the system. The receiver pipe was, in effect. a 
safety device, and so well did it work that a 6 ft. head conld be estab- 
lished in the pipe without causing any rise in the water level in the suction 
pipe from the condenser. The author had given two examples of rotary 
feed systems, in one of which the auxiliary feed was pas ed into the con- 
denser and de-acrated, whilst in the other it was passed directly into the 
boiler aerated. The first arrangement was distinctly the better one, as 
the first essential in high vacuum propositions was to keep as mach air 
as possible out of the system. It was not necessary to employ two float 
tanks, as one tank and one float could be arranged to meet the conditions, 
and, in addition, to bye- pass water from the feed discharge back into the 
suction system in the event of the boiler attendant closing the feed check 
valves. Jf the elevated tank was arranged as a direct. contact: spray 
heater. the entire heat in the exhaust steam conld be utilised and any 
remaining air automatically released. Much attention had lately been 
given to what is termed the closed feed system by means of which the 
condensate is passed from the condenser direct to the boiler with the 
object of the minimum aeration of feed water favourably affecting both 
the boiler and the vacuum. [It was quite impossible to arrive at an 
academically airless condition even if such were necessary or desirable 
in practical engineering, because of the air bed in the bottom of a con- 
denser, through which some or all of the feed fell. No air pump could 
withdraw all air from a condenser, and what remained behind was due 
to the limitation of the air pump. and represented the irreducible mini- 
mum; therefore all feed mater must of necessity be aerated to some 
extent when it left the condenser. In this connection. however, it was 
of interest to note that the express boilers of torpedo boats, with their 
sensational rates of evaporation, did not suffer from air when the ordinary 
precautions were taken: and whilst it was, of course, most desirable to 
minimise air, it would appear to be very difficult to de-aerate much, if 
anything. below present. practice, and. even if it were possible, it was 
very questionable indeed whether there would be any traceable 
advantages. 

Mr. Geratp STONEY thought that, in connection with the driving of 
the condenser auxiliaries, that was the air and circulating pumps. there 
were three principal methods. One was by connecting the pumps to the 
main turbine by some form of gearing: the second was driving them 
electrically ; and the third was steam. He had often seen the pumps, 
especially in small plants, geared to the main turbine by worm wheels, 
and in the past it had not been very satisfactory; but with modern 
helical gearing the problem was completely altered. and he thought in 
future they would see a good many exam ples of air and circulating pumps 
being geared to the turbine, and thus the whole formed into one compact 
unit. That was undoubtedly, from a power point of view, the most 
economical way of driving these auxiliaries. Electrically-driven pumps 
were common, but he had never liked them on account of the danger of a 
stoppage if there was a temporary cessation of the current supply. In 
Germany, some 12 or 14 years ago, he had seen a large station stepped 
down for 20 minutes by a switch short-cireuiting ; and such a thing 
convinced him that if he was ever putting upastation he would certainly not 
have the condensing auxiliaries driven by electric plant which was sup- 
plied from the switchboard. Small steam reciprocators had, as they all 
knew, heavy maintenance charges and were troublesome: and there 
was no doubt some of these rotary turbine-driven auxiliaries would. be 
favoured in the future. There were many types on the market. and 
which would prove the best remained to be seen. He knew there were 
many different types being used in this distriet. Mr. Finch gave the 
example of a 3,000-kw. plant. in which the auxiliaries were steam driven 
and steam was used for feed heating: and he showed a rise of temperature 
up to practically the boiling point at a full load. At smaller loads they 
would have a large excess of steam, and in many stations, especially 
stations which had a purely lighting load, it was necessary to run for 
considerable periods with the engines at small load. In such cases, with 
the whole of the steam being used for feed heating, considerable trouble 
would probably be found by there being an excess of feed. heating steam. 
One arrangement was that the steam from the auxiliary turbine was not 


sent into the feed heater, but was returned to the main turbine, and that 


arrangement. had several advantages. It could be arranged. that the 
steam returned to the main turbine was at a considerable exhaust. pres- 
sure at large loads and a lower pressure at small loads. That tended to 
reduce the consumption of the auxiliary at light loads to some extent 
and a better balance was maintained. If. of course, the feed. pumps 
were also steam driven, they obtained a still further excess of steam: 
and he thought when both the condenser auxiliaries and the feed pumps 
were steam driven some device must be used to utilise exhaust steam. 
apart from feed heating. It was obvious that the economiser and forced 
draught fans, &c., should be electrically driven in most cases, especially 
as with them a temporary stoppage for a few minutes did not matter, 
The author had mentioned the difficulties there might be in combining all 
the various pumps on one shaft because they would run most efficiently 
at different speeds. Modern helical gearing would in many eases get over 
that difficulty. He was very much interested in the various arrange- 
ments for the closed-cycle system as to avoid air getting into the water, 
He would like to know, however, what Mr. Finch considered the. best 
way of dealing with the case of a rotary air pump such as the Leblanc, 
where there was a large quantity of cirenlating water required. That 
would have to be supplied from a separate source, and there would be 
some waste of water due to vapour being carried over from the condenser. 
That objection also applied, Mr. Stoney thought, to Mr. Morison's kinetic 
air pump. Mr. Morison could have the circulating system separate, but 
the steam from the steam jet would be lost and also a certain amount 
of vapour. In such a case it seemed to Mr. Sfoney that-unless there was 
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a supply of fairly pure water there would be a loss. There was also a 
difficulty with rotary feed pumps in the closed-cycle system—namely, 
that the minimum size which could be made was about 100,000 lb. an 
hour, or approximately 8,000 kw. For ordinary-sized stations, such as 
that at Carville. that system would be impossible on account of the 
rotary feed pump not being made sufficiently small. He did not know 
of any rotary feed pump made for less than 100,000 Ib. per hour. With 
reference to the system for cooling the alternators, every modern station 
should be designed with proper air ducts provided. The old system of 
drawing air from the engine room and returning it to roast the engineers 
was antiquated, he thought, and all modern stations were designed with 
proper air ducts at the beginning. But he must say he would prefer to 
have separate fans rather than fans on the rotors of the alternators. 
Firstly, separate fans reduced the length of the shafts, and therefore gave 
a stiffer rotor, which was a great advantage ; secondly, the efficiency of 
the fan on the rotor was only 30 per cent., while the efficiency of a motor- 
driven fan was probably 60 per cent. That would account for some 
5 deg. or 7 deg. extra temperature rise in the alternator, and on that 
account alone he thought it would be well to provide separate motor- 
driven fans. He would also plead for directly coupling the exciter. 
It was very simple, and now there were many different methods of regu- 
lating them which enabled the difficulties due to the variation of the 
exciter, owing to change of speed. &c.. being surmounted. He had 
already drawn attention to what Mr. Finch had said in regard to steam- 
driven pamps, but he wished to emphasise that Mr. Finch there had added 
another 16 deg. to the temperature of 206 which was already due to the 
condenser auxiliaries, so that Mr. Finch would get the feed water well 
above boiling point, which was impossible. 


WEIGHT EFFICIENCY OF ELECTRIC MOTORS AND 
OF PRIME MOVERS.* 


BY W. B. HIRD. 


Summary.—The author compares the weight efficiencies of electric 
motors and of different types of prime movers. 
comparison, and gives a general law connecting the weight and output. 
This law is adopted as a working hypothesis, and curves embodying the 
results of investigations on steam engines, steam turbines, gas engines, oil 
engines, petrol engines, water turbines and electric motors are given. 

Individus! menufzeturers have st e!l times been in the habit of 
compsring the cost, design and weight of their msnufactures with 
that of similer articles turned out by their competitors. The sug- 
gestion here made is thet such compsrisons, end others of z like 
nature, might be extended to include different types of machinery. 
In comparetive enetomy the structures and organs of different 
onime!s end plants ore compered, their similarities and differences 
investigated, the evolution traced from lower to higher types, end 
some explenstion of the differences observed is sought for. A 
systemetie investigation on these lines of the methods emp!oved and 
the results obteined in different branches of engineering would cer- 
toinly be interesting end might prove to be of great practical value. 
Of the differences in practice which would certzinly be observed in 
eny such comporison many are without doubt justified by the cir- 
cumstances of the ceses. The different purposes for which a machine 
is to be used will frequently require thet some one quality or nother 
be obtained st the cost of serious secrifices in other directions, but | 
venture to think that s good many of the differences which would 
become apparent in 2 systematic comperison of present-day practice 
in different brenches of engineering would turn out to have no rea! 
justification, but to be due to the conservative ettitude of the de- 
signer. To arrive at the results which follow, a large mass of figures 
as to the weights of the electric motors, steam engines end turbines, 
g»s engines, oi! engines, petrol engines end water turbines wes 


- 


exo mined end ens!ysed. 

It is proposed to take 23 a basis of comporison the horse-power 
divided by the speed, this fraction being the seme, or o pproximetely 
the same, for sny individual machine; then, taking any line of 
motors, 2 greph can be plotted of weights egeinst this fraction, which 
is represented throughout this Paper by the symbol K, end may be 
called the output constent. If the constant K is divided by the 
weight in tons, end & graph of the results plotted to base K, the graph 
will show what output in brake horse-power per revolution is being 
obtained from each ton of materia] used, and it is found that in à 
l»rge number of cases the points thus obtained for one line of machines 
lie very nearly in è straight line. It is true thet another set of 
machines, perhaps even by the seme moker, will give 5 graph 
different from the first one both in inclination and in its intercept on 
the axis; but in so many cases it is found that 2 straight line cen be 
drawn through the points, that it is fair to sssume that if èll the 
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parts of a mechine were mede strictly of the best size and of 2, uniform 
line of design, the points would fa!l on a streight line. In order, 
however, to meet the requirements of manufacture, identies! parts 
are in some ceses used for two or three different sizes of machine ; 
the same bearings, bed plates, end other similer ports ere used for 
perhaps severe! sizes out of s line of machines in order to save the 
multiplication of patterns end to facilitate standsrdisation of manu- 
facturing processes; the natura! result is thet some mechines are 
heavier than absolutely necessary, whilst others fa!l somewhat below 
the stendard set for the whole line in the strength of some of the 
parts, end are therefore somewhat on the light sido. From these end 
other eccidentel differences in design it is to be expected that in 
plotting curves of weight considerable variation from & smooth curve 
will be et times apparent, but such departures mèy be considered 25 
eccidents!, end do not detract from the value of eny working hypo- 
thesis which m» y be deduced from the genere! trend of the curve. In 
the majority of cases where the figures for è mznufecturer's line of 
engines or motors were 2veileble the genere! direction of the points 
obtained by plotting the horse-power divided by K against K were 
distinctly in 5 straight line, end the depsrtures which occurred from 
this were irregular, end showed no indicstion thet eny smooth curve 
woud hsve been drawn through the points end heve represented 
their genere! position with greeter accurecy then did the straight 
lines; end e!though ceses did occur where the results of 2 line of 
mechines might heve been better indicsted by è curved line this was 
found to be «3 often curved to the axis as conczve, so that, on the 
whole, for none of the types investigated did it sppear thet è straight 
line did not feirly represent the genere! trend of the results obteined. 

Genere! results such as sre here simed at require to be represented 
in 2 form easily grasped, end es a result of the z bove consideretions it 
wes decided thet they would in this ease be best represented by à 


series of straight line graphs showing the overege result for each typ? 
of motor investigeted. The process of obtsining these wes carried 
out thus: Teking say one type of motor, sey, the clectrie motor for 
(he sèke of example, lists of output, revolutions per minute ond 
weight in tons were prep^red from the figures of 53 many meanufzc- 
turers 2s possible. The brake-horse-power divided by the revolu- 
tions per minute gave the constant K. This was used as the obscissa 
ond K/tons wes plotted as ordinete ; through the meen position of the 
points thus obtsined for any one line of machines æ straight line wes 
drawn. Severe! lines of motors investigated therefore gave è number 
of such straight lines. The position of each of these lines is fully 
determined by noting its inclinetion to the horizontal! axis end its 
intercept on the vertic2! axis; the mean value of the intercepts wes 
calculated, also the mean velue of the inclination, “ad with these con- 
stants @ straight line wes drawn indicating the meen velue of the 
horse-power divided by the revolutions per minute which is being 
obtained in practice to-dsy for the employment of 1 ton of meterie.. 
Such lines for the different types dealt with are gathered together in 
Figs. 1 end 2. 

Fig. 1 embodies the princip»! results obtained, but a3 in the csse of 
the weter turbine the slope of the weight efficiency curve was so 
much steeper then for the other engines investigeted that æ different 
scele was required; the water-turbine graphs ere therefore given in 
Fig.2. All these lines have the same genere! characteristics—they slope 
upwards from left to right ; thet is to sey, #3 we pass upwerds from 
the smaller to the larger members of any lines of machines, the weight 
efficiency goes up and a larger velue of horse-power per revolution is 
obtained for each ton of material used. No great accuracy can of 
course be obtained in such o compsrison, end many inst»nees of 
individu»! motors occur the weight of which differs msterioy from 
that indicated by the everage line for their typ». — Espacis!ly is this 
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requiring & thorough overhaul ; if it feils to reach this standard it is 


the eese with engines made singly end not m»nufactured 23 one of £ 


line of similar motors, 


Considering the results in doteil, it appears from Figs. 1 end 2 thet 
the water turbine hes the lergest horse- power per revolution per unit 
weight of èll the motors considered, the figures verving from v bout 
0-07 n.P. por revolution per ton weight when K-- 0-2 up to 0-23 n.r. 
por revolution per ton when K--2-0. Next to the weter turbine the 
electrie motor, when of è feirly lerge output, hes the highest weight 
efficiency of «ny of the types considered. The horse-power per revolu- 


tion to b» obteined from Lton of materic! veries between 0:082 H.P. 


when K -0:2 up to 0-17 H.P. when K=2-0. Or if it be preferred to 
avoid freccone! figures, the electric motor of sizes varving between 


the limits indico:ed would give af 1.000 revolutions (were such speed 


possible) 82 B.H.P. up to 170 B.H.P. for esch ton of meteris! used in the 
At 5 volu» of K of shout 0-2 the slope of the curve for the 
eloetrie motor v ppesrs to decree se somewhst suddenly, the velues of 
outpat per ton below this vele of K felling away repidly os the 
mechine becomes smeller; at K= 0-05 there appears to be another 
The ex» mination of severel different m»kers 
recorded weights end output gives the seme result of » sudden chienge 
in the slope of the curve ond egress in giving thet ch»ngo in the 


meoehine. 


rother sudden change. 


neighbourhood of K = 0-05. 


Of the other typos investigated, the slow-speed stesm engine is the 


on? from whieh the hignest horse-power per revolution is obtained 
from ] ton of mzteris!. The horse-power per revolution for 1 ton 


weignt veries between 0-1 H.P. in engines hsving è velue of K —0-25 
up to 0-16 H.P. in engines having o velue of K=2-5. These figures 


rele te to cngines commonly deseribed as slow-speed engines. For the 


high-speed tot^My enclosed engines of the type commonly used for 


dircet coupling to generetor the figures are distinctly lower: the 
horse: power per revolution obtained from these for 1 ton of m^teric! 
used varies from 0-06 H.P. por ton when K — 0-25 up to 0-105 when 
K=1-5. These figures are for engines working with about 180 Ib, 
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to 200 ]h. steam pressure, Oil engines and ges engines appear to be 
very similar 33 regerds output for œ given weight, end give about 
0-035» B. r. por revolution for 1 ton weight when K = 0-25, incressing 
to 0-05 n.r. por revolution for 1 ton when K= 1-5. Steam turbines 


working ct s bout 180 Ib. to 200 1b. steam pressure rre lower in their 


output for the smeller sizes then either ges or oil engines, but ia the 
lergor sizes the curve of output rises above thet of the ges or oil 
motor; the figures for tho stesm turbine being 0-02 m.H.p. per 
revolution for 1 ton weight when K=0-25 and 0-075 p.H.P. por 
revolution for 1 ton when K = 2-5. 

Th» consideration of the weter turbine differs somewhat from thet 
of other motors, in thet the power of the same turbine varies with the 
heed at which it works ; it is, of course, true thet in the seme Wy 
the power of the stesm engine veries with the stesm pressure, but the 


stam pressure cen usually be chosen for eny inste!lostion end is under 


the control of the designer ; the heed at which a turbine shall work is, 
on th» contrary, rigidly fixed. As. however, the speed of the turbine, 
&iwelles its power, depends on the head, the results of comp sring the 
Weights of turbines working at different heads ere not so variable 
e might et first sight hsve been imegined. Curves of horse-power per 
revolution given out for eech ton weight heve been plotted for water 
turbines working čt 30 ft., 80 ft. end 200 ft. heed (Fig. 2). 

In eddition to considering merely the bros lines of comp»rison 
between different types of motors. many points of interest orise in 
individus! esses. To mention one only, the highest output per 
revolution per unit weight of materia! wes found in two instences of 
è widely varying neture, one esse being that of » petrol engine menu- 
fectured for «2rop!ene work, in which es much o3 0-4 H.P. per revolu- 
tion is obtzincd from 1 ton of materia! It was, of course, to be 
expected that in an engine built for such 2 purpose, where lightness is 
the one essentia! qu^lity to be sought for, a high weight of efficiency 
wouid be found. This high efficiency is in this e^se obteined by 
&ccrificing durability. I understend that the stond»rd aimed ct in 


such an engine is that it should run at full losd for 100 hours before 


deemed too flimsy for its work-- the light weight hes been obteined at 
too high è secritice. The other case of high output for weight is 
found in è very different cesa of machine. A slow-speed colliery 
winding engine is retcd by the mekers at bre ke-horse-power which 
works out to 0-35 H.P. per revolution for each ton of meterie! used. In 
this c25e, of course, weight is of comparatively little importenee, end 
it is not by eny svstemetie effort to reduce weight thet the bove 
result is obteined, but by a high reting of the power, which is only 
requircd intermittently, end by secritieing the fuel economy, the 
storm being edmitted et full pressure throughout the strok% [t is 
interesting, however. to find two engines practically et opposite ends 
of the seele, sad mede for such tote Uy distinct purposes, both coming 
out so high in the matter of weight cfficieney, ond to note by whet 
very different processes this result is etteined. The lowest weight 
efficiencies neturz!ly occur in esses where K is very low ; there ere on 
the msrket electric motors end weter motors, to teke only two in- 
stances. so small es to be toys rether then engineering e ppore tus, end 
in èll these very smetl mechines the weight efficieney is necessarily 
low. ‘Tho lowest figure rctu^ly met with wes 0-0088 H.P. por 
revolution for 1 ton of metenel—-thet is, this psrticuler motor, if it 
could he ve been increased proporiionsiely to weigh I ton, would et 
1.000 revolutions have given only 7:8 H.P. oronlyebout 1, partof the 
highest output met with, namely, 0-5 H.P. por revolution pez ton. 
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THE ACCIDENT TO THE NAUEN TOWER. 


The accident which recently occurred to the 200 m. most st tha 
Neuen wireless station cf the Telefunken will be still fresh in the 
minds of reeders of THE ELECTRICIAN. We therefore give below 
some notes on how the eccident occurred. These hove been extreeted 
from a lecture delivered by Count Arco, and heve been kindly sent 
us by the Gesellschaft für Drehtlose Telogrephie. 

The tests which since the beginning of the veer he ve been evrried 
out between Neuen and a receiving station v* Togo were brought to a 
conclusion for severe! months at 12 noon on Merch 30th, owing to 
the fel] of the tower at the former place. 

The construction of the tower consisted of two posts, viz. of à 
100 m. tower whose bottom rested on è bz! end soekot joint. Tni: 
tower wes secured ot & height of 75 m. by three guy rods On this 
5s foundstion enother 100 m. tower of considorcbly lighter con- 
struction was erectcd during lest summer. The lower end of the 
letter tower stocd on the upper end of the old tower, there being r, 
ball end socket joint »lso at this point. The new upper tower wes 
»nchorcd by three sets of guy rods of which the lowest were connected 
feirly close to the bottom of the upper tower. 

Both towers were insuleted from esch other as from earth by mesus 
of glass insulators, 

The fe!l of the tower occurred when the wind velocity wes sbout 
27 m. per sec. (60 miles per hour), this being the msximum velocity 
recorded during the day at the Lindenberg Observetory. An 
officio! who st the time was stending near the tower noticed thet one 
of the guys on the windward side of the upper tower broke end that 
the upper tower et once collapsed end fell over to the lee sido. The 
felling tower described on ere over the station house which s+ the time 
cont sined «bout 40 officiels and workmen, Although it carried the 
whole of the èntennæ, i.e., severel miles of 4 mm. phosphor bronzo 
wire, snd the broken member with it over the roof of the house, 
neither men nor buildings were d«»m^ged. In fzlling it broke one of 
the guys on the lee side of the lower tower. After this occurred, 
however, the lower tower stood sg-»inst the high wind for some seven 
minutes, When the wind dropped the weight of the sound guys 
drew the tower over to the windward side end the tower fell. : 

A tower so high zs 200 m. and fitted with spoci-lelectrics! o pporetus 
unfortunately is ond must remain not unexposed to donger of this 
kind. Thet is the view of the keding mechznie:! speci^lists. 

Similar eceidents have indeed occurred in previous yerrs at the 
erger Togo station, where, however, sinc? the construction h^3 
been strengthened, the tower hss remained st^ading. : 

r 


Glass Poles for Telegraph Work.—According to the 
““ Telephone Engineer ” glass poles are now being manufactured 
for telegraph and telephone work. The glass is strengthened 
by interlacing and intertwining it with strong wire threads. 
It is asserted that the glass poles show their superiority over 
wooden ones by reason of their resistance to the ravages of 
insects in tropical countries and against the climatic influence 
of rain, snow and sleet in other countries. 
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sors, With new Chapter on Tuning. By Principal Sir O. J. Lodge. Price 5s. nett. 

Tum Art or Ecactrocytic SEPARATION OF Matas. By Dr, G. Gore, Price 10s. 6d. 

ErBcTRO-CuBMIsTRY. By Dr. George Gore. Price 2s. 

BEGINNER'S MANUAL OF SUBMARINE CABLB TESTING AND WorRKING, By G, M. Balines. 
Price 7s. 6d. nett. 

CARBON MAKING FOR ALL ELactricAL FunPosgS, By Francis Jehl. Price 19s. 6d. 

“THe ELECTRICIAN” HANDY WIRE TABLES FOR THE Pocket, By P. B, Down, Wh.Ex., 
AM.I.Mech.E. Price 2s. 6d. nett. 

Tue RATING OF ELECTRIC LicHriNG, ELECTRIC TRAMWAY, AND SIMILAR UNDERTAKINGS. 

. By W.G. Bond, M.1.E.E. Price 2s. 6d. nett. 

Drum ARMATURE WINDING AND Comnutators. By F. M. Weymouth. 7s. 6d. 

Primary BATTERIES: THBIR CONSTRUCIION AND MANUFACTURE, By W. R. Cooper. 
Price 10s. 6d. nett. [Price 10s. 6d. nett. 

SECONDARY BATTERIES! THEIR CONSTRUCTION AND MaNuFACTURS. By E. J. Wade. 

Boier F&&D Water. By F. A. Anderson, Price 6s. nett. 

Tug MANUFACTURE OF ELECTRIC LIGHT CARBONS, Price 1s, 6d, 

Tug LocALtsATION OF FAULTS IN ErgCTRIC Li5HT Castes, By F. C. Raphael. 7s. 6d. 

Tug SrsA«-EwoiNB INDICATOR AND Inpicator DiAGRAMS, Edited by W. Worby 
Beaumont, M.l.C. E., M.I.M.E,, &c. Price 6s. nett. 

THe Evecrric Arc. By Mrs. Ayrton, M.I.E.E. Price 12s. 6d, 

TRAMWAY TRACTIVB Errort AND Powar DiAcrAm, By Arnold G. Hansard, B.A., 
A.M.LE.E. Price 2s. 6d. netti in Tube, 3s, 

Tus British Post Orrick TELEPHONE Service. Fully illustrated. Prize 3s, 6d. nett. 

Tug Two-TougR VIBRATING TRANSMITTER AND CABLE INDucrivB SIGNALLING, By 
Edward Raymond-Barker. Price Is. nett and post free. (Price 3s. nett. 

Tam CLASSIFICATION OF ALTBRNATE-CURRENT Motors. By V. A. A. Fynn, M.I.E.E, 

BurcTRicAL MANUAL For Minina Enoingers. By H. J. S. Heather, M.I.E.E. 
Ready Shortly, 

Tug THEORY OF THE SUBMARINE TELEGRAPH CaBLe. By H. W. Malcolm, D.S. 
In Preparation. * a 

THE MECHANICA Design AND CONSTRUCTION OF GENERATORS. By R Livingstone, 
In Preparation. 

STUDIES iN LigHT Propuction. By R. A. Houstoun, M,A., Ph.D., D.Sc. Nearly Ready. 

LIGHT, RADIATION AND ILLUMINATION. From the German of Paul Hogner, translated 
by Justus Eck. Nearly Ready. 


(The remaining list of “ TH& ELECTRICIAN ” SERIES OF BOOKS will appear next week.) 


SPECIAL NOTICE. 


With this week's number of "THE ELECTRICIAN” is issued (Gratis) 
the Index to Vol. LXVIII. This includes the Index to the "Industrial 
Supplement." 

Complaints of non.receipt should be promptly made to the Publisher. 


READY IN A FEW DAYE. 


Vol. LXVIII. of ** TuE Execrricran.” Bound in Publisher's covers. 
Price 17s. 6d. Postage U.K. 1s. extra, abroad 2s. 6d. 
Cases for binding Vol. LXVIII. now ready, price 2s.: post free, 2s. 3d. 


THE POSITION OF LIGHT RAILWAYS. 


Those who have at heart the cause of electric traction in 
rural districts will welcome the Light Railwavs Bill now 
under consideration by the House of Commons. It is well 
known that this field of traction 1s, at the present time, in 
a state of stagnation in this country. In their last report the 
Light Railway Commissioners state that " the main reason 
which accounts, m our opinion, for failure to construct lines 
in country districts, and also accounts for the notable 
reduction in the number of proposals for new lines, which 
followed on the equally remarkable activity of the early 
years, is to be found in the fact that in its present form the 
Act does not adequately secure certain essential conditions 
—namely, cheap capital, cheap construction and cheap 
working." It is very evident, therefore, that some 
modification of the present policy is highly advisable, and 
we hope that the present Bill will do something towards 
bringing about a more desirable state of affairs. 

One of the most important provisions included in the new 
Bill is that the trackless trolley svstem will now be included 
under the expression “ Light Railways,” and that the Light 
Railway Commissioners will be able to grant orders for the 
adoption of this system on new lines or on extensions of 
existing undertakings. Hitherto, the only method of pro- 
moting the trackless trollev svstem has been by private Bill, 
and, as this is a costly procedure, a heavy burden was im- 
posed upon this new method of traction. This state of 
things is quite unfair when it is remembered that no pro- 
cedure of the kind is necessary in the case of a motor-omnibus 
service, which only differs from that of the trackless trolley 
system in that no overhead equipment is necessary. In 
other respects the vehicles are very similar. They are both 
able to manipulate their way amongst other traffic, and they 
both cause wear and tear of the road surface. As, however, 
the trolley system necessitates overhead construction, it is 
not unreasonable that the procedure adopted should be 
rather more formal than in the case of the motor omnibus; 
but such procedure should not be of a dilatory and burden- 
some character. 

With proper facilities there is not much doubt that the 
rail-less trolley system will be found increasingly useful in 
urban and rural districts, and that, as a feeder to tramways 
and light railwavs, it will enable the owners of these under- 
takings to meet motor-omnibus competition on more equal 
terms. Under the proposed change the Light Railway 
Commissioners would hold local inquiries in all cases so as 
to make themselves personally acquainted with the merits 
ofeach proposal. It may, therefore, be safely assumed that 
no undertaking of a risky or dangerous character would be 
sanctioned by the Commissioners. 

Other provisions of the Bill include the granting of power 
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University; but the more mathematical portion of these 
lectures has been omitted. At the same time, a sufficient 
summary of some of the more important formule, as for 
instance the expressions for the wave-lenuths of a pair of 
coupled circuits, are not excluded. But for the most pait 
the book is a description of apparatus used, together with 
the principles on which the different things act. 

One rather singular feature is the stride which the book 
makes from very elementary to somewhat advanced matters, 
and it is rather surprising if the same reader can be editied by 
both portions, though the way the things are dealt with makes 
them all fairly interesting. As an example of what 1s meant 
bv this statement—that the beginning -is very elementary — 
the Introduction. deals with a few well-known rudiments 
about the Levden Jar, and successive. chapters state. elemen- 
tary facts about the galvanometer, about. lines of force, and 
about electromagnetic Induction. The usual expressions. for 
oscillatory discharge are then quoted, and a rapid ele- 
mentary summary of the experiments of Hertz is given; 
so that Chapter XII. is reached before wireless telegraphy 
proper is fairly begun. But as there are 28. chapters in the 
book this is no detriment, and perhaps for many practical 
readers these early chapters are more necessary than some of 


to the Board of Trade to refer a Light Railwav Order to 
Parliament, instead of rejecting the scheme ; an extension 
of the limit of special advances under the original Act from 
£250,000 to £720,000 ; and power to local authorities to 
guarantee the pavment of interest or dividends on a portion 
of the loan or share capital of a Light Railway Company. 
The Bill also modifies the powers of municipal bodies in 
effecting a compulsory transfer of a light railway, gives the 
Board of Trade authoritv to wind up a Light Railway 
Company, enables the Light Railway Commissioners to act 
ax arbitrators on request by both parties to a dispute, and 
confers other miscellaneous powers. 

The Bill gives Local Authorities somewhat greater faci- 
lities than hitherto for aiding the finance of light-railwav 
undertakings, and we hope that full advantage will be 
taken of this provision. Light railways do not afford a 
verv attractive field for private enterprise, for, in their early 
stages at all events, the traffic is small and the service is 
necessarily restricted. Consequently, the County Council, 
as the highway authority, should have power not only to 
grant financial aid to private schemes, but the Councils of 
adjoining counties should be able to enter into agreements 
with one another and with private companies for joint 
working, through running of cara, &c. dlt is, of course, 
essential that capital charges should be reduced to à mini- 
mum and that the whole concern should be run with a view 
to strict economy. Onthe other hand, there is no question 
that facilities of easv transport are important for the welfare 
of rural and agricultural districts. That being so, enter- 
prises of this kind should commend themselves particularly 
to the County Councils concerned. The position, perhaps, 
is rendered a little difficult by the fact that it is undesirable 
to make any enterprise a serious burden upon the rates. 
On the other hand, it is much more important that local 
authorities should assist enterprise which is for the public 
good, and which is difficult from the point of view of finance, 
rather than to compete with private enterprise in cases 
where it is quite clear that the undertaking must be pro- 
fitable in due course. If the financial outlook is good, 


the later ones. 
Several sections are devoted to different kinds of de- 


tectors, especially to the action of crystal rectifiers, on. which 
the author has done some original work. Electrical resonance 
is well explained, and the several developments or applications 
of the reviewer's now old and well-known " syntonic Leyden- 
jar experiment” to. tuned. telegraphv, and to devices for 
measurement of wave-length, are properly grouped together; 
since all these things are a direct outcome of the svntonic 
Leyden jars, and some of them utilise the fundamental orer- 
flow method of demonstrating the activity of a short-circuited 
condenser. 

Among the subjects at which the author has specially 
worked—besides examining different kinds of detectors—is the 
theory of coupled circuits. The hook does not deal with this 
branch of mathematical inquiry at any length, but since its 
appearance he has published a useful Paper on the subject in 
the ©“ Proceedings ^ of the American Academy of Arts and 
Sciences, 

Brief attention is also paid to the effect of the earth or sea, 
both in guiding waves, in quenching them, and in affecting 
resonance. There is a chapter on directed Wireless. Teleg- 
raphy, with some account of the explanations of Dr. Zenneck ; 
and there is another chapter on. Wireless Telephonv, and a 
useful Append ix. 

None of the matters treated are elaborated with any great 
private enterprise will always be willing to embark on an fullness, but there ane ie treatises or Papers in which this 
undertaking, but it is in enterprises of public utility where | " done; and since | rof, Pierce s hook gives a convenient and 

j r rapid summary of the whole field, it is useful as an indication 
the outlook is by no means so rosy that the assistance of | jt matters which. if special knowledge is desired, can be looked 
up elsewhere. 

— The figures are clear and well explained, and the account 

given of some of the detectors and their behaviour is fairly new. 
REVIEWS. On the whole. Prof. Pierce has brought out a quite ‘useful 
book, on which he ean be congratulated. It will not surprise 
the reviewer uf the investigations of Prof. Pierce, in combina- 


local authorities is desirable. 


(Copies of the undermentioned works can be had from TAE ELECTRICIAN Offlo:8, post 
free, on receipt of published price, adding 3d, for books published under 3a, Add 


10 per cent. for abroad or for !orcign books.) 
tion with the researches of another worker in the Jefferson 
Principles of Wireless Telegraphy. By Grorce W. Pierce, AM.. | Physical Laboratory of Harvard Universit v. Mr. Chaffee, should 
Ph.D., Assistant Professor of Physics in Harvard University, 2nd | turn out to be of practical importance. ^ Oniver LODGE. 


impression, corrected. (New York: McGraw-Hill Book C>.) 
Pp. ix. +350. 12s. 6d. net. - 
This book of Prof. Pierce's is one of the best of the smaller (New York, 1911 : McMillan Co.) Pp. vi. +138. 15s. net. 
works on wireless telegraphy. Without comparing it with the The title of this book does not convey a good idea of its 
comprehensive treatise of Prof. Fleming. we can readily | contents. The author in his preface admits this, and it is in 
admit that it deals with the matters it sets out to deal with in | the case of a book of this kind that a review of its contents is 
a clear and intelligible and sufficiently compact manner ; also | especially useful. The subjects dealt with vary from water 
that it is rather exceptionally fair and well informed in [ power to systems of charging. The arrangement of chapteis 
connection with the history of the subject, and that it gives | might have been much better, the last chapter being especially 
references to many writers whose work is but little known. out of its place. The American spelling is sensible, but some 
The book appears to be the outcome of a course of lectures | of the tables are useless to British readers owing to different 
Which the author has given for several years, on Electric Waves | gauges being used. An index of diagrams and tables would 
and their Application to Wireless Telegraphy, at Harvard , have been an advantage. 
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ERR REST 


In the first chapter. dealing with conductors and insulation, 
the remarks about the confusion due to the unnecessary number 
of wire gauges 1n use, are much needed. The table on paye 9 
showing the effect on the conductivity of copper of traces of 
different impurities is of great interest. The use of aluminium 
for overhead transmission is discussed on pages 9 and 449. 
Compared with copper it contracts and expands more with 
temperature variations, whilst the larger diameter necessary 
isan advantage in that it decreases corona effects. The chapter 
on line insulators is not as good as one might expect from an 
American engineer. 

Aerial line construction is dealt with in chapters TIT. and IV. 
Poles and towers are first discussed and the remarks on pole 
setting and guving are very practical and well illustrated. 
The catenary suspension of traction lines is very little used in 
this country simply because we are backward in the develop- 
ment of high-speed electric railways. When the trolley wheel 
is travelling at a high speed there is a tendency for it to jump 
off the wire if much sagging takes place. Frequent spacing of 
poles is expensive and the way to avoid this trouble is to use 
catenary suspension. 

The necessity for the transposition of telephone and power 
lines when carried close together overhead Is explained and the 
arrangements are diagrammatically shown. The drawings on 
pave 126 and further on in chapter VI. showing different wavs 
of connecting an overhead line to an underground cable or to 
the generating station, should prove very useful. | Dealing 
with overhead line accessories in chapter VI. the author states 
that multigap arresters for use with alternating current circuits 
are formed of a series of knobs made of à special non-arcing 
alloy of copper and mercury, which has a rectifying effect on an 
alternating are, causing it to go out at much higher pressures 
than if ordinary metal knobs were used. Electrolvtie. alu- 
minium. cell arresters are well described and the author's 
remarks and illustrations of horn arresters are vood. 

Returning to chapter V. which. deals with. underground 
cable practice we find this does not differ much from what is 
usual here, except that the Americans appear not to care for 
cables laid in troughs filled with bitumen. A good idea is shown 
on page 150 in the construction of cable pits, whereby a cable 
is supported from the edge of one duct to the opposite duct by 
means of a shelf built into the side of the box. Mains engineers 
know by experience that it is at the edge of a duct that the 
cable most frequently fails. The next chapter, dealing with 
switchboards, does not call for any special comment. The 
generation of electricity by means of water power, steam and 
internal combustion engines is dealt with in chapter IX. As 
we might expect, the part dealing with water power is very 
good, different methods of measuring the available power being 
fully deseribed. Good diagrams are given of water turbines 
and also of various types of speed regulators. Dealing with 
steam power the author shows how “relatively unimportant 
electrical efficiency is compared with boiler plant efficiency. 
the tables on pages 291 and 292 showing this very effectively. 
The results obtained in Edinburgh with exhaust steam turbines 
are mentioned on page 304. 

The concluding chapters deal rather briefly with low voltage 
lines, transformers, measuring instruments, motors and systems 
of charging; but there are two good chapters on overhead 
transmission calculation and phenomena. The author shows 
very clearly how to ascertain the best line pressure, size, spacing 
of conductors, &c., for transmitting a certain amount of power 
a given distance. 

The book will be appreciated most by engineers concerned 
with large power distribution schemes, but will also prove 
useful to those who, having passed the student stage, are 
interested in high pressure alternating current transmission. 

W. A. TOPPIN. 
A Dictionary of Electrical Engineering. Edited by H. M. Honanr. 


(London, 1910: The Gresham Publishing Co.) Two volumes. 
Vol. I., pp. ix. € 3C8; Vol. IL, pp. vii. + 309-618. 353. net. 


When one remembers the ground covered by the usual diction- 
ary of the English language, it comes as a surprise to receive 
two bulky octavo volumes entitled © A Dictionary of Electri- 


cul Engineering," for this branch of engineering can monopolise 
only a small fraction of the English vocabulary. The size of 
the volumes is somewhat deceptive, for together they contain 
only 648 pages. Further, a brief perusal shows that it is 
scarcely correct to call the publication a dictionary ; it is more 
of the nature of an encyclopsdia, as it includes numerous 
short articles and whole-plate half-tone illustrations. It is. in 
fact, more than a dictionary and something less than an 
encyclopedia. 

Mr. Hobart has sought the assistance of a number of contri- 
butors, namely, Messrs. A. H. Allen, F. W. Carter, R. C. Clinker, 
J. 8. 5. Cooper, F. Crawter, FE. Creedy, C. V. Drysdale, Kenelm 
Edgcumbe, J. Erskine-Murrav.. M. B. Field, Leon Caster, 
C. W. Hill, W. B. Hird. D. K. Morris, L. Murphy, C. C. Pater- 
son, E. H. Rayner. H. G. Solomon, T. Stevens. H. D. Symons, 
H. W. Tavlor and F. Wallis. 

These names, coupled with that of Mr. Hobart himself, are 
a sufficient guarantee that the contents of the work are go: d 
and that the information given is correct. Having endorsed 
the value of the work as a whole. perhaps we may be permitted 
to criticise some details, 

On putting the volumes to use for the purpose of ascertaining 
their value to electrical engineers, we are at once impressed 
with the number of cross references. These may result in 
loss of time. Thus, for example, on turning up ** Stalloy " we 
find: “See Steel." Again, under * Star connection,” one is 
referred to ** Connections Three Phase.” and for ^ Superheated 
"team," we find “Nee Steam." — A definition might reasonably 
have been expected under the first-mentioned heading in each 
case. To a large extent, however, this is a matter of opinion, 
and we are glad to see in any case that cross references are 
given. A dictionary of this kind involves many of the ditti- 
culties of indexing. On the other hand, the entries in some 
instances seem superfluous; for example, there are a number 
under * Automatic." One scarcely needs entries. such as 
* Automatic Cut-out Relays: See Relay;"? “Automatic Lift 
Controller: See Lift, Electric," &c. 

One further criticism may also be made as to the arrange- 
ment. The grouping of definitions together does not appear 
to be systematic. Thus. on page 1 we find “Absorption, 
Coefficient. of. See Coefficient of Absorption.’ But on the 
other hand, when we later look up * Coefficient of Adhesion,’ 
we find “See Adhesion, Coefficient of." We do not understand 
why in one case the definition should be under * Coeficient” 
and not in theother. The same confusion appears under other 
coefficients. 

To turn to other definitions; under “ Battery, Primary,” 
one finds particulars of the composition of a number of cells. 
but no mention whatever of the two best-known cells, the 
Daniell and the Leclanché. Again, although ** Aewma” and 
* Mazda" are stated to be trade names for metal filament 
lamps, the names of the manufacturers being given, no entry 
appears under the familiar term “ Osram." 

We must also enter a protest, as on other occasions, against 
the notation and abbreviations adopted by Mr. Hobart, apart 
from the use of the American spelling of meter, centimeter, &c. 
The reader coming across “at” or “ats”? does not at once 
grasp the fact that these are contractions for © ampere- turn ” 
or *ampere-turns " respectively; whilst expressions such as 
^ ml phps" for “ miles per hour per second ” rather Jar on the 
nerves. There are many others, such as ** h pr” for high-pres: 
sure," “ac” for alternating current, Ws ' for revs. per “second, 
*bdf" for breakdown factor, “ for cubic, "dt" for 
double throw, “If” for low E un “tp” for triple pole, 
" wpep" for watts per candle-power, and “mphps’ for 
metres per hour per second. Such abbreviations are annoying 
to the ordinary reader, and if further progress 1s made in this 
direction Mr. Hobart will soon have added one more to the 
languages of the world and he will find it necessary to provide 
a dictionary for those who wish to read his books. We submit 
that thisis not fair to his readers. The abbreviations in them- 
selves are difficult enough, but the omission of the customary 
full stop in all of them puts the reader off his guard and it 
takes some time to realis» that ‘a cc," for instance, is an 
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abbreviation and not a misprint and that it means “a con- 
tinuous current." Why should it not mean “a cubic centi- 
metre"? The latter meaning has been current for years. 

We must, in conclusion, not omit to mention that the 
publishers have apparently spared no expense to make the 
present volumes noteworthy among technical publications. 
The printing, illustrations and binding are excellent, and the 
work will, no doubt, be found useful for reference. 


THE BEST FORM OF THE RESONANCE METHOD OF 
HARMONIC ANALYSIS. 


BY R. BEATTIE, D.SC. 


Summary.—The following Article contains an examinationof the errors 
to which the experimental or resonance method of harmonic analysis is 
liable. In the course of the discussion a process of correcting for these 
errors is described. It is likewise shown how, by a slight variation of the 
usual procedure, a considerable improvement in the attainable accuracy 


can be secured. 


Asis well known, the resonance method in the form originally 
described by Pupin*. consists in applying the alternating 
E.M.F. whose constituent harmonics are required to a circuit 
containing inductance L, capacity C and resistance R in series 
(Fiz. 1). The greatest accuracy is obtained when R is kept as 
small as possible; 3t is assumed, therefore, in what follows 
that R is the resistance of the inductance coil, and that there 
is no appreciable resistance external to the inductance coil. 
The experiment as usually carried. out involves the adjust- 
ment either of L or of C till the circuit is in resonance with the 
particular harmonic, say the mth, whose magnitude, E», is 
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sought. Afterwards, the voltage Ec across the terminals of the 
condenser is measured by means of an electrostatic voltmeter. 
Calling Line) R the“ amplification factor "f for an in-resonance 
harmonic of the mth order, « denoting 2a-times the funda- 
mental frequency, the quotient of E: by the amplification 
factor is then the required value of E. 

In order to distinguish it from other forms of tlie resonance 
method to be discussed later, this will be referred to as Method A. 


Method A.—So long as the reactance of the inductance coil 
employed in Method A is sufliciently large, the in-resonance 
harmonie in the condenser. E.M.F. completely swamps all the 
out-of-resonance harmonics, and the method gives accurate 
results. But if the use of an inductance coil of sufticiently 
high reactance igs either impracticable or inconvenient—as 
may easily happen when the supply frequency is very low— 
the out-of-resonance harmonies in the condenser E.M.F. are 
not completely swamped by the in-resonance harmonic, and 
the results obtained are in error to a greater or less extent. 
The quotient of the condenser E.M.F. by the amplification 
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* " Amer. Jour. of Science." XLVIII, p. 379 (1894). 

t" Amplitication factor " as here used expressos the ratio of a par- 
ticular harmonic as it exists in the E. M.F. across some pirt of a resonance 
cjreuit to the same harmonic as it exists in the. E. M.F. applied to the 
whol> circuit. We may speak of the amplification factor for an in- 
resonance harmonic or of the amplification factor for an out-of.resonance 
harmonic. "The former of these is equal to the impedance (corresponding 
to the frequency of the in-resonance harmonie) of the part of the circult 
considered divided by the total ohmic resistance R in the circuit. Thus, 
if th» part of the circuit considered contains the whole of the capacity 
alone, or the whole of the inductance alone, the amplification factor for 
an in-resonance harmonic of order m is Lmw/R; if the part considered 
contains resistance r alone the amplitication factor is r/R. 
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factor is not, in these circumstances, equal to E, but to E'n, a 
quantity necessarily greater than E ,. 

The relation between I’, the experimental value, and En, the 
true value of the in-resonanee harmonic, is best. expressed in 
terms of the " swamping ratio.” Two swamping ratios have 
to be distinguished, an “individual " swamping ratio and a 
" resultant “` swamping ratio. By the first is meant the ratio 
of the in-resonance harmonic in the quantity measured to an 
individual out-of-resonance harmonic in the same quantity ; 
by the second the ratio of the in-resonance harmonic in the 
quantity measured to the effective or quadratic mean value 
of all the out-of-resonance harmonies in the same quantity. 

Now in Method A the amplification factor for an in-resonance 
harmonie of order m is Lao R, and, provided Lo R is not less 
than 5, the amplification factor for an out-of-resonance har- 
monic of order » is m? (n?—5?) approximately. Thus an 
In-resonance harmonic E, in theapplied. E. M.F. gives rise toan 
in-resonance harmonic E, . Laie R in Ec; and an out-of- 
resonance harmonic E, in the applied. E.M.F. to an out-of- 
resonance harmonie Sa. 25? (m? —7) in. Es. Hence in 
Method A the value of the individual swamping ratio 1s 
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the summation indicated by X 
cluding all out-of-resonance harmonics but not the in-resonance 


As will be observed, the two swamping ratios are 
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4 m (4) 
from which it follows that the percentage error in measuring 
à harmonic E, bv Method A is 100(v 1--1/4575,,— 1). To 
ensure an accuracy of 1 per cent., the resultant swamping ratio 
AP nr must therefore exceed 7. 

Some idea of the order of magnitude of the possible errors 
in using Method A may be gathered from Table I. The 
numbers in the lowest horizontal row of this table are the true 
values of the harmonics 1n a certain alternating E.M.F., while 
the corresponding numbers in the first horizontal row are the 
values of the same harmonics as determined experimentally by 
Method A. In this example rather extreme conditions have 
been chosen in order to make clear what circumstances lead 
to the largest errors. Thus, it has been assumed that La R 
= and that the  IE.M.F. contains a small 3rd harmonic, a 
small 3rd harmonie when sandwiched between a large funda- 
mental and a large 5th harmonic being particularly difficult to 
measure accurately. 

Correction of Errors in Method A.— Even when the errors are 
as large as in Table I. a comparatively simple process of cor- 
rection serves to eliminate them. From (4) it is evident that 


the application of a correcting factor, 
AS T, LV Senrt ] , . . . . . d (5) 


to the experimentally obtained harmonic of order m would 
eflect this. Such a factor cannot, however, be deduced at 
once, because | 4S,,, can only be calculated from the true com- 
ponents B.. E}, E,. &c., and these are not known. All that 
can be calculated is an approximate value of 4S,,;, using the 
experimental, and therefore more or less inaccurate, com- 
ponents E',, E',, E';. &c., in the first row of the table. Calling 
this approximate swamping ratio AS 5,, we have 
g E'n. LiojR T 
AY m: 77 v FUE.) (m? — nè?) f? . ar XS 4g (6) 


| 
On comparing (6) and (2) it is seen that the denominators of 
the expressions for AS „r and ,S',, must be very nearly equal, 
since the method under discussion gives accurately enough all 
large harmonics. Hence, with a considerable degree of ac 


27 
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_ Table I, .— Results hy Method E 


Ne — M 3A 00 !!""^/"— 


oe ee ee — —— — —À i S —— À —— 


. Order of component | ]st. 3rd. | 5th. | 7th. | Mth. 11th. 
Ist approximation. v.e., expt.-obtained value, = ECR/Lmw...... oi 100 Ya = 0:05 UE 10:85 E- - 3°82 Ya- 3°80 eee ae 
2nd approximation eesssessssssssessecsese ——  G——— ai E, -: 100 E”; -495 o's. 10-00 E; $00 | E%e= 3-00 $417 IOR 
ENON AUG sarra daoi NEU DER Suae DA Neue SR AE 21 - 100 Fa —5:00 Es: 10-00 F- 5-00 Es 3:00 En 2-00 


P = I E rpm = ra 


yg iE - = ee PS SS SAAS — —ÀÀ 


curacy, we can write AS,,,/,8 mr = E, E'm Eliminating En E, 
between this and (4), we have ,8,.— V (48 ,,)? —1, and sub- 
stituting this in (5) we get finally 


VAS OD ue) 4 a cen E. xs. C) 
This is an expression for the true correcting factor—or, rather, 
a first and very close approximation to the true correcting 
factor—in terms of 4S',,, and hence in à form which can be 
calculated. 

To illustrate the application of this process, take the numbers 
given in the first horizontal row of Table I. As already stated, 
these numbers are what would be obtained experimentally by 
Method A using an ee coil with a fundamental 
amplification factor Lo) R= Let it be required to find the 


> 


To establish the superiority of Method B over Method A it 
suffices to show that the resultant swamping ratio pS, for a 
given in-resonance harmonic is greater than the resultant 
swamping ratio AS,» for the same harmonic in Method A. 
Now in Method B it is easily proved that the amplification 
factors for the in-resonance and out-of-resonance harmonics 
are r. R and rni Lolm?— iè) respectively, the second of these 
being an approximation true only so long as La R is not very 
small. Hence the individual swamping ratio is 


E, Law m? ~n? 


S — ay ._ . . . E P . g 
ED un E, R nu , (8) 


or, comparing (8) and (1l). rS,,/48,,-—» n. And since 
LBS nr= 2 (1 n 82,,,). it follows, ^. (3) into account, that 


value of the correcting pos for the 3rd harmonic. By (6) 
the approximate swamping ratio for this harmonic is Ec |] ) ; 
0.05 v 15 TN 
—— RR RR lw asee. L L7 —]:20. n^ nr — "i : 
ee e 85 x 0 pee «DY 8x9 2.1379 AS T— — ) 
9—] ) i 2 8-9)" Caw) EE "DEC 


Hence, from (7), the true correcting factor is V 1—1 (1:3)? 
—0:517. Multiplving the experimental value of the 3rd 
harmonic by this, we get 9-08 x 0-541 — 4-95, which is only 1 per 
cent. less than the true value, namely 5 

The same process has heen applied. to all the individual 
harmonics in the first row of the table and the corrected har- 
monics, which are given in the second row, are seen to be prac- 
tically free from error. 


Methods B and C.—It remains to discuss two slight modifica- 
tions of Method A which may be distinguished as Methods 
B and C respectively. In both of these modifications the 
experimental analysis is carried out precisely as in Method A, 
except that in Method B the voltage E, across the ends of a 
small non-inductive resistance, 7, in the circuit (Fig. 1) is 
measured and divided by r: R to obtain the value of the 
in-resonance harmonic, and in Method C the voltage Ii; across 
the ends of the inductance coil is measured and. divided by 
Lmo/R.* In practice, when Method B is adopted, an alter- 
nating-current ammeter is usually mserted in the circuit 
and the value of the current at resonance measured directly ; 
but the arrangement just described evidently leads to the 
same results, and has the advantage for our present purpose 
that the outward similarity of the three methods is preserved, 
which helps to simplify the discussion. 

At first sight the differences amongst the three methods 
might seem trivial, and this would appear to be the view gener- 
ally taken. For although Method B (with an ammeter in 
circuit) has often been employed, t this has rather been on 
account of the greater convenience resulting from the use oí an 
ammeter in place of an electrostatic voltmeter (which is essen- 
tial in Method A) than from a clear perception of any advan- 
tage in the way of increased accuracy that might accrue. The 

use of Method C does not seem to have been suggested. doubtless 
because a superficial examination reveals no possible advan- 
tage in this method as compared with Method A, it being taken 
for granted, apparently, that the voltage across L at resonance 
must necessarily equal that across C. As will now be shown, 
however, Method B is in reality more accurate than Method A, 
and Method C more accurate than either, so that to attain the 
same degree of accuracy a smaller inductance coil is required 
with Method C than with either Method B or Method A. 


- x rr — 


* [n dete 'rmining the value of the fundamental by. Method C with an 


inductance coil of low reactance the divisor ~ R*+(Lumw)?/R must be 
used instead of Law/R; but for the higher harmonics, with which alone 
we are here concerned, the rule given above is sufficiently accurate. 

t See, for instance, Armagnat (“ L'Ecl. Elect.,” XXX., p. 373, 1902) 
who, however, substituted an eae for the ammeter ; ; also Orlich 
('* Zeitschr. für Inst.,” XXVI., p. 148, 1906). 


Sita ttt yt es el Sate ec ta ces Ne Se táÓnÀá—ÀÀ ááÓÀ—————— — Ki 
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QE 5 


By itself this expression discloses little bevond the fact that 
M is greater than AS,,,. whenever the in-resonance harmonic 
is the harmonie of highest order, in which case all possible 
values of » are necessarily less than m. That the inequality 
BSar > Anr holds gener ally can only be satisfactorily estab- 
lished by the examination ofa large number of individual cases, 
but the following line of reasoning at least suggests the prob- 
ability of its truth :— 


In the summation X E g2 it is safe to assume that the large 
L 


in 

terms are those which correspond to values of » that are less 
than m, while the small terms are those which correspond to 
values of n that are greater than w.* By multiplying the 


* 12. ry * 2 Vv i l d 2 9 * ` 
various terms in X g2 bv 5? n? the large terms are 
inn ` ' ` 


therefore diminished and the small terms increased. More- 
over, the large terms are diminished more than the small terms 
are increased, because the percentage decrease through mul- 
tiplication by ny? when n « n is greater than the percentage 
Increase through multiplication by aè n? when n>m. For 
example, with m=7 and a wave-form containing harmonics up 


to the lith order, the reducing factors applied to the Ist. 3rd 
and 5th terms in the summation X (iS 


gc in order to obtain 


AP "aun 
WT 2x ] 
the corresponding terms in the summation X| — .- >~ jare 
» 


i AB ma: 
(1:7), (3/7)? and (5/7)? respectively, whereas the increasing 
factors applied to the 9th and llth harmonics are (9,7)? and 


(11/7)? respectively. It is evident, accordingly, that when 
1 \ Ea | 

the terms in X( ^,  ? are multiplied by x? m? the large terms 

APD nini. i 

are on the whole reduced much more than the small terms are 

. ; ç pË Eu a. 

increased, with the result that X( , . a | is less than 

AUT AP" t, 
/ 1 
2 ig jh or BY mr 18 greater than Sin. 
CI nmn 


This argument is not of course to be regarded as amounting 
to a rigid proof, since, for one thing, no account is taken of the 
possibility that the small terms may outnumber the large 
terms; but it serves to establish at any rate a strong pre- 
sumption that the resultant swamping ratio in Method B is 
greater than in Method A, and therefore that the error in 
determining a given harmonic is less in Method B than in 


Method A. 


* Sce Table III where the average of the individual swamping ratios 
is 9:3 when n <m, as against 3,700 when n> m. 
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individual and resultant swamping ratios as well as the per- 
centage errors when certain typical wave-forms having the 
harmonic components shown in Table II. are analysed by 
Methods A, B and C respectively, it being assumed for the 
purpose of the calculations that Lw/R=5. In these tables 


An argument similar to the above may also be adopted to 
show that Method B is in turn surpassed on the score of accu- 
racy by Method C. In Method C we may, in the first place. 
show that the amplification factors for the in-resonance and 
out-of-resonance harmonics are respectively Limw/R and 
n*/(m*— n*), both expressions being only approximate. From 
this we have 


Table IV.—Showing the Individual and Resultant Swamping Ratios 
and the Percentage Errors for the Various Harmonica in Wave- 
forms I., II.. III. and IV. when analysed by Method B. Errors 
lesa than 1 per cent. are counted negligible. 

order of out-of-resonance 


En Lima m2—n? 


Sm BO RO ow” 


OF CSne/BSman= MN /N=BSmn/ASmn. Method C therefore stands m- order of in-resonance harmonic; n- 


to Method B in exactly the same relationship as Method B does harmonic. 
to Method A, and the argument just applied to establish the d — 
superiority of Method B over Method A is directly applicable Individual swamping ratio. ied Per- 
to establish the superiority of Method C over Method B. Wave- m swamp- | centage 
This inference, it should however be remarked, is only | form. scs ing error. 
dem . | | EE. cS ratio. 
legitimate if, as happens to be the case, the large terms in 
1 Y ee ee oe Para aaa ras he 
y m * ( 1 .. | 270 | 240 172  |Negligible 
2 ea correspond to values of n that are less than m. | 3 20 | = 8 19 ID 
Furthermore, the correspondence is qualitative rather than L4 7 i5 ks B 1! BEL 
quantitative, and it is not to be inferred that Method C is i 2 a : 
9 12 72 17 7-6 »* 
UL 11, 12 | 75 | 19 TS » 


necessarily as much superior to Method B as Method B is to 
Method A. As a fact, easily deducible from general considera- 


100  'Negligible 


tions, the gain in accuracy by adopting Method C instead of / : E 120 i 
Method B is considerably less than the gain in adopting d es as 562 , I8 
; iI a 17 | 27 14 Negligible 
Method B instead of Method A. NA 7155 | 11| 40 29 | 59 
In support of the foregoing conclusions, Tables IJI., IV. and | 9| 20 | 14 20 98 ‘Negligible 
V. have been drawn up. These tables exhibit the values of the 11 | 60 | 14 | TO 31 -. 53 
es | = Se Ae l 40 | 120 37 Negligible 
Table II.—Com ponents of Wave-forms used. 3 2 16 27 l : | ^ 
PRESE: tus HE n^ E E » Ə PA wise: i +s 
| E | I<  7|34 | 20 | 17 Hos 7 
Component. Ist. | 3rd. | 5th. | 7th. | 9th. llth. cR Eo E i5 
Wave-form I. ...... 100 | 50 | 100 5-0 | 30 20 PE 9o dt A s Mo: . 
» I us. 100 | 13:8 13-8 2-3 50 | 10 E ene | a ee DANCE EG US ine PRE 
S0 Hb ose 100 a 100/5 | 100/7 |100/9 | 100/11 ( 1.. | 32 |150 |950 11,900 3,000 | 31 Negligible 
IV sus | 100 :420 ^ 160 © 36 2-4 1:8 3.17 | ... | 42 |330 | 700 | 1,200 er 
Modem eee ur POM MET IV 5 19 10-2 eee 76 210 390 9 vv 
7:86 | 57 | 84° .. 27 | 66 3:5 4-0 
Table III..—3SAhowing the Individual and Resultant Swamping Ratios | 9 $96 | 68 8'4 15 a 24 44 > 26 
and the Percentage Errors for the Various Harmonics in Wave- Unc n | 8*0 11 | 26 17 gt 5*1 1-9 


forms I., 1L. III. and IV. when analysed by Method A, Errors 
less than 1 per cent. are counted negligible. 


m= order of in-resonance harmonic; n order of out-of-resonanco Table V.—Showing the Individual and Resultant Swamping Ratios 


and the Percentage Errors for the Various Harmonics in Ware- 


BArMONIG: vee forma I., IL, III. and IV. when analysed by Method C. Errors 
Resul- less than 1 per cent. are counted negligible. 
P Individual swamping ratio. tant Per- m= order of in-resonance harmonic ; n- order of out-of-resonance 
b m. — ic ; : swamp- ' centago harmonic. 
orm. i | ing  , error. 
n-].n-3!n-5. i n-7 9. [n-.11 £ 
| n n n n ratio | Resul. | 
Se SS Se S Am E DUE tant Per- 
(^ 1° .. 1800, 1,200! 4,800 13,000,30,000| 660 Negligible ee 
3 0°67. ... | 3 67 . 200 | 470 0°67 | "8l dos bib 
12; 9 24 (32; .. | 48 | 180 |480 | 24 ^ 85 AE 
7 17,29 | 86 | 38 | 64 | 17 ^ 16 | 
9 13:24 93 1 | 33 | 13 27 CN 
1 Ho d$ 20' 875 13. 12 | .. | 1d 36 A e 
———— —— ee — —— t —— — | SS —— . . 
1... . 350 | 1,040 10,000 8,000 "T 330 Negligible Negligible 
3 T8; 27 | 400 :330 | 7,700; 18 | 14 di 
ug 5 33! d6 | 144 — 150 | 300 32 , 5 " 
T ig 48 | 29 |... | 11 | 120 | (0715 _ 9 "o 
9.29 |45]| 11 | 39 .. j lll | 290 12 "i 
011/055 37; $2 | 14 , $6 | 051 | 120 Negligible 
! 1: ... :120| 600 | 1,700: 3,600! 6,600! 120 |Negligible Su 
| 3] 44 44 | 160 300 | 680 | 4'4 2-6 Nezligible 
Ill | 514896 | .. | 34 100 | 210 | 4'0 3-1 egg 
i | dpt , 12 | 12 29 | 79 | 42 2.8 us 
9|49 | 13 | 17 | 14 27 | 42 2.8 mg 
, 11! 50 | 14 | 20 | 21 15 | .. | 42 2-8 Negligible 
| 10. 1 95 | 750 | 6,700 17,000,33,000| 95 [Negligible ^ 
3/58 |... | 70 |780 ,2,100| 4400| 5'6 1-6 " 
4| 5:38 /61 | .. |110 | 370 | 850 | 372 5-0 i 
4| 7,12 | 25 | 39 | .. 34 | 100 ve 38 $ 
9,11 23| 47 | 12 | .. | 30 "95 45 = 
1! oes 2| 49 | 16 14 | .. | 092 48 d 
* In Table IV as in Table III the average of the individual swamping 1-3 
‘Negligible 


ratios when n «m is seen to be notably less than the average when 
n>m. This is not so in Table V, however. 
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all individual swamping ratios less than 10* and all resultant | microscope. (I have measured these, averaging z;40 of an 
swamping ratios less than 7 are indicated in heavy type as | inch across.) In the vicinity of these ridges, or the cdge of the 
leading to errors greater than 1 per cent. It is thus seen that | conchoidal fracture, or about the basin-like form of the fracture, 
in Table III. there are 37 individual swamping ratios less than | I find rectification to a high degree takes place, whereas the 
10, the number falling to 16 in Table IV. and 6 in Table V. | adjacent native surfaces are inert and have not this property. 
As a consequence, the number of resultant swamping ratios The discovery is of great practical importance to wireless 
that are less than 7—in other words, the number of harmonics | telegraphy. as the hitherto mysterious property of crystalline 
that are not determined to an accuracy of 1 per cent.—is 20 in | rectification. of oscillations is now made a matter of every- 
Table III., falling to 7 in Table IV. and 3 in Table V. Broadly | day certainty. and there can be mechanically produced 
speaking, the effect of adopting Method B instead of Method A, | thoroughly definite rectifying conditions, and a detector 
or Method C instead of Method B, may be described as a general | of highly exalted sensitivity. 

levelling up of the individual swamping ratios. Thus the ratio An examination with a magnifier reveals at once the sensitive 
of the greatest of these to the least is 60,000/0-55 — 110,000 | spots, and a gold point placed there immediately responds 
in Table III., 5,500/2—9,750 in Table IV., and 600/4-8—125 | with a really wonderful sensitiveness and is yet robust. The 
in Table V. It will also be noted that the resultant swamping | rectifving property remains and is permanent. 

ratios are of about the same order of magnitude for all har- Comparing the new detector with silicon, I find it fully three 
monics when Method C is used, whereas with Method A the | times as sensitive and, in addition, it rectifies in such a way as to 
resultant swamping ratio for a higher harmonic is very much | give a much greater quantitative result than silicon, and is 
less than for the fundamental. capable of working a relay. 

What few errors still remain in Method C might be eliminated The photomicrograph I have made shows a mechanically 
by a process of correction similar to that applied to Method A. | produced conchoidal fracture with the ridges. The" dark 
But this is scarcely necessary, since, even with an inductance | part marked C in the figure is the native surface, the bright 
coil having an amplification factor as low as 5, the uncorrected | part B is the special fracture. The fine surface lines (not 
results obtained by Method C are hardly inferior in accuracy to | ridges) of the native surface are also shown. No part of this 
the corrected results obtained by Method A. By adopting | native surface rectifies. 

Method C it is seen that an inductance coil with an amplifica- 

tion factor of 5 suffices for all but the most exceptional cases, 

and gives results practically free from error even when measur- 

ing relatively small harmonics of low order. On a circuit of 

frequency N such à coil, 1f constructed of copper wire with | 

the proportions given by Gauss for maximum inductance, 
would require a bobbin with a mean diameter of 904/N? cms., 

where & is the ratio of the diameters of the covered and the 
bare wire. But the use of a coil as small as this is only per- 
missible when a suitable size of wire is chosen so as to make 
the resistance of the coil great compared with that of the rest 
of the circuit. If a coil with a larger amplification factor, M, 
is preferred, the mean diameter in centimeters of the Ie 
bobbin is given by the more general expression 40/4(M/N)3 


CORRESPONDENCE. 


Lo d 
PRODUCTION OF RECTIFIERS BY PHYSICAL MEANS. | CONCHOIDAL Fracture (B) or CRYSTAL oF DISULPHIDE OF IRON 


| SHOWING SENSITIVE Part AT R. 


TO THE EDITOR OF THE ELECTRICIAN, 


Sir: So far as I have been able to trace, no explanation has | The conchoidal fracture is shown by the white shell-like 
hitherto been found for the rectifying action certain metallic appearance on the right-hand side of the photograph. The 
crystals have on electric oscillations, and although the effect is ridges are plainly visible at R, and it is in the vicinity of these 
largely utilised in detectors used in wireless telegraphy, the ridges and on any part of the fracture that rectification to a 
phenomenon is always treated as mysterious and of a somewhat higher degree takes place. It is not necessary that the ridges 
elusive nature. Given an understanding why this valuable . shall be always visible. 


effect takes place, the field 1s opened for great improvements in The particular fracture shown in the photograph has received 
wireless telegraph detectors and receivers. from a Marconi 2 kw. ship-set at a distance of 1,200 miles 


Whilst investigating this peculiar property in various without missing a dot. The whole of the native surface shown 
minerals, I discovered that the rectifying power could be can be made equally sensitive by chipping in such a way as to 
mechanically induced in a mineral which in its native state produce the special fracture. No applied E.M.F. is required 
had not the property. I found the rectifying property could when using this detector. 
be given in a highly exalted degree by altering the physical form | The facts are so certain and so easily produced as to force me 
of the crystalline surface. ' to the conclusion that the physical state of the surface is the 

If we take a cubic crystal of disulphide of iron, FeS,, it real cause of rectification, and the presence of the ridges as 
will be found that in its native state the surfaces have no! radii to the conchoidal form is an indication as to the cause. 
rectifying action on electric oscillations. I find, however, | One set of alternations disappears, is absorbed or destroyed 
by the simple process of fracturing it across the cleavage planes ! by the surface formation, and I venture the theory that they 
in such a way as to produce a conchoidal fracture, this fracture ! are diffracted or bent aside sufficiently to be forced into and 
has a number of fine ridges, which can be seen under the | damped out by the resistance of the surface. It is certainly 

* An examination of numerous cases reveals the fact that the resultant not due to any chemical state, as that 1s uniform (F e) both 
swamping ratio for a given in-resonance harmonic is rarely less than | ON the natural surface and on the fractured surface. Simple 
0°65 times the smallest of the individual swamping ratios for that | inspection (after fracture) enables one to select the more power- 


harmonic. Now when the resultant swamping ratio is equal to 7, the | ful rectifvine s 8 a min ; 
error is 1 per cent. Hence if the smallest of the individual swamping ridges, a l A por AUCA Me ees SHADES Or near 
ratios for a particular harmonic is less than 7/0:65— 10:8 (or, say, 10 a ipud Ap E EE R b : 
approximately) there is always a possibility that the error in measuring or severa! months, daily and nightly, observations were 
that harmonic may exceed 1 per cent. . made of incoming signals, and these give some idea of the 
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practical value of the new form of detector. As an illustration 
of the value of ihis detector the following is of interest. On 
September 12. 1911, between. 12:5 and 12:30 a.m., the 
following named ships were off the west and south-west coast of 
West Ausirala: the respective distances in miles. from mv 
station, at Melbourne, are given in brackets after the name:— 
ss, " China”? (1,500), ss, 7 Ascaneus " (1,200), ss. °° Osterley ” 
(1.930) (this latter. mostiv overland), ss. " Scharnhorst ” 
(1.500), ss. " Suevie " (1,400). The messages of these ships 
were heard at my station, which has an umbrella aerial 102 ft. 
lush. 

I have designed this aerial with a special object, and that is. 
that the ribs have such an inclination as to cut the wave front. 
Instead of the aerial being flat. the ribs have an angle of 45 deg. 
to the two central vertical air wires. There are 16 ribs in 
eroups of four, the ribs being 100 ft. long. and the four wires of 
each group arranged as a rectangular cage with 3 ft. sides, 
The aerial appears verv efficient; both im sending and receiving. 

In addition to tlie above list, we also hear ships rounding 
both the north and south coasts of New Zealand, 1.200 miles 


away. We have heard a Marconi 2 kw. set (ss. " Marmora ”) | 


at 12:30 midday off Adelaide, over 400 miles. Our greatest 
receiving distance. has been the ss. " Suevic.” 2 kw. set. 
August 9, 1911. at 2.397 miles N.W. from Melbourne. 

The fact that these results are obtained from a crystal which 
in its native state ts inert, and that the result is due solely to a 
mechanical alteration of the surface, appears to me to be of 
great importance and suggests the possibility of manufacturing 
n rectifying surface, 

The property is so pronounced that I have with a low 
resistance single-pivot microammeter taken measurements of 
the rectified received current. 1t must be remembered it is the 
actual useful current that is measured and not an integrated 
result of both sets of alternations as would be the result 
by a thermo gelvanometer measurement. By measuring the 
rectified current after. passing through the tuned receiving 
eeuns, the useful currené as used in the telephone is obtained. 
The following Table gives these results :— 


Distance of | 
ship in miles , 
4 


æ ee eee ee — - | 


Exper.ment. Micro-amps. temarks, 


<a — — f -—— =- À— MM ee M —— — —À ——— 


D 5xsor 4 120 Admiralty ship. 

dadas 1 180 " e 

doses 20) l Telefunken quenched spark. 
qe ances 5 HN) | 7 ” 7 
JPN 5 | I, " ‘i 
Dogs T | 100 - ‘is " 

(m 4 | N White Star ship. 

Binawses 4 | 120 Admiralty ship. 

LETS | 4 169 © Telefunken quenched spark. 
e 4 | 200 — | Admiralty ship. 

I2 ő | 400 Telefunken quenched spark. 


—  — — - 


All the above ships were communicating with Sydney, 446 
miles overland, and the varicd power used is remarkable. 
The most noteworthy point, however, is that we can hear Nos. 
1, 8 and 10 et 2 greater distance out at sea than 4, 9 and 11. 

I find that the conchoidal fractured disulphide of iron 
rectifies so as to suppress the alternations from the earth, and 
transmit the alternations from the aerial, using gold wire 
contact on aerial side. I find that silicon acts in the reverse 
way—that is, silicon suppresses the alternations from the 
aerial and passes on the alternations from the earth, using gold 
wire contact on the aerial side. : 

Using a gold point in each case, I find the thermo-electric 
current due to heating the junction is from FeS, to gold --that is, 
reverse to the rectifying effect. (1) Fes, takes the position 
of copper in the thermo-electric scale when copper is heated 
with iron contact. With silicon, I find the thermo-electric 
current due to heating the junction is from gold to silicon—that 
is, in the opposite direction to the rectified current. (2) 
Silicon takes the same position as iron in the thermo-electric 
scale with copper contact when heated. 

I find with a native face of disulphide of iron in contact with 
a gold point, that, by heating the junction, the thermo-electric 
current. is from the native face to the gold point. This is 
“Interesting, as the native face does not rectify, vet it produces 


a thermo-electric current. whereas the conchoidal fracture 
produces a thermo-electrie current and rectifies in the opposite 
direction. This is a further proof that the rectification is due 
to the physical form of the surface. The rectitied current and 
the thermo-electrie current. oppose. each other, both with 
silicon and gold, and conchoidal fracture of Fes, and gold, but 
the lag between the application of heat and generation of thermo- 
electric current is greater in the case of Fes, and a gold coniact 
than with silicon and a gold contact; so that in the case of Fes, 
the thermo-electric effect is not detrimental when receiving 
oscillations in practice, but may be detrimental in the case of 
silicon, 

] made comparative experiments on signals from the same 
ship—a warship situate from my station 4 miles and cating 
Sydney 500 miles. A selected. sample of silicon was placed 
in the tuned receiving circuit and registered a maximum of 
10 microamperes. An average sample of Fes,, with special 
fracture and gold point, was then put in si me cireut and the 
registration was 120 microemperes -that ^s; three times the 
effect. 

This new detector has been patented in the Commonwealth 
under date September 29, 1911.— I am, &c., 

HENRY SUTTON, 

290-292. Bourke-street. Melbourne, March 6. 

A PLEA FOR THE ART OF SWITCHING, 
TO THE EDITOR OF THE ELECTRICIAN, 

SIR: We should like to make a few remarks on vour com- 
ments on Mr. Perren Maveock's letter in vour issue of the 5th 
inst. 

From our 30 years’ experience we could quote plenty of 
instances of ignorance (or apparent ignorance) of switches and 
switch controls on the part of people who might be supposed 
to know better. We will give only one or two examples, 
however. 

When our " TIwimob " switch was first. intreduccd sone 
people would not look at it because it was different from onv- 
thing they had seen before. Others wondercd how we could 
possibly reconcile Insurance Offices to the fact that both poles 
entered under one cover! Of course, this is not so, vet there 
are still one or two people tn high places who labour under this 
impression. Nevertheless, we comfort ourselves with the 
knowledge that this fallacy is very nearly scotehid, for we have 
difficulty in. keeping pace with the demands for the switch. 
Some people seem to find difficulty in understanding our various 
" Marvel " switch cireuits, which constitute the " variable 
multipoint controls," referred to by Mr. Maveock. The difti- 
culty is not with the circuits themselves but in overcoming the 
inertia common to manv people ard getting them to give a few 
minutes’ serious consideration. to the connections involved. 
Much the same may be said regarding our other metheds of 
control, which we see are enumeratcd in the letter above men- 
tioned. When Mr. Mavcock stated that there were nearly 20 
electrical types of tumbler switch he. of course, included some 
for use on other than lighting circuits. However, there are 
certainly a dozen tvpes which are emploved for lighting work, 
and you might vourself put an acquaintance or two to the test 
by asking them off-hand to mention onlv half-a-dozen. 

It often happens that one or two firms do the main develop- 
ing work in this or that direction of electrical activity ; and it 
has been our fate to have done most of the work in the develop- 
ment of tumbler-switch controls; We do not see, however, that 
this necd preclude our arguing against vour opinion that Mr. 
Maycock has exaggerated the importance of controls, 

Starting with the facts that light has to be turned on or off 
and varied, surely any arrangements of switches which so far 
improve the controls that the amount of unnecessary disturb- 
ance of one's occupation or thoughts, walking about, vroping 
in the dark, loss of time, and so forth, in the course of a year js 
enormously reduced, must be of some importance % Of course. 
unless one has some idea of the methods available the force of 
the above remarks is in great measure lost. l 

One reason why conveniences of electrice switch control are 
taking so long to get recognised, especially by, those who have 
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never before been called upon to give any attention to them, is 
that there has never been anything like them before. When 
electric lighting first started it was the fashion to have the 
switch and its lamp adjacent—in accordance with gas practice ; 
and the putting of the switch by the door was considered a 
great step forward. Our gaseous friends have even imitated it. 
When we consider that the next step forward—two-way control 
—1s 20 years old or more, and that some present-day engineers 
and contractors would be unable to sketch a two-way circuit 
off-hand, we may conclude that its non-adoption is not due to 
any lack of usefulness (the gas people are trving to imitate it !) 
but to the same ignorant and wilful disregard as is apparent 
when electric lighting is considered from the illumination 
standpoint.—We are, &c., 


London, April 13. A. P. LUNDBERG & Sons. 


TESTS OF METAL FILAMENT LAMPS. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: [ have read with interest Mr. Willcox’s letter on lamp 
testing in your penultimate issue. The efficieney of the tung- 
sten lamp has not yet been standardised. One maker aims to 
produce lamps of 1:25 and another of 1:50 watts per candle- 
power. It appears to me incorrect to test either product 
except at about the maker's standard efficiency. To test at 
an efficiency at which the maker does not aim to work appears 
to me unpractical. 

The lamps for recent tests were obtained. direct. from the 
makers, who were informed for what purpose the lamps were 
required, Presumably the makers all sent out new lamps and 
selected them to run on normal voltage at that efficiency which 
they considered most suitable. This arrangement appears to 
me to be fairer to the makers than starting all lamps at one 
efficiency irrespective of what the makers may individually 
desire. 

A test carried out on these lines helps to " buck up" the 
makers to renewed efforts, sets a fresh standard to be surpassed 
for each vear, and is useful as an indication of the general pro- 
gress made vear by vear. 

I have often carried oot hfe tests as Mr. Willcox suggests, 
disregarding the marked voltage and starting the lamps at one 
common efficiency, Provided that mean spherical, and not 
mean horizontal, caudle-power is measured, such a test forms 
a fairly good means of comparison of the wearing quality of 
filaments, but is not, strictly speaking, a test of lamps. 

The object:on to buying lamps in the open market is that the 
samples would be of various ages, new-laid, fresh and otherwise. 
Now both the resistance and emissivity of a tungsten filament 
undergoes marked change during the first six or nine months 
of its existence, even if the lamp is idle all the time. The result 
would be that the various makes would not start fair. 

In conclusion, I should like to thank Mr. Willcox for his 
criticism. I should like to receive either publicly or privately 
such a candid criticism from every subscriber to the Lamp 
Test Report.—I am, &c., LANCELOT W. WILD. 

Westminster Electric Testing Laboratory, April 12. 


THE VECTOR DIAGRAM OF THE SINGLE-PHASE 
REPULSION MOTOR. 
TO THE EDITOR OF THE ELECTRICIAN. 

Str: It will be observed that in the expression given for k, 
in the above article, appearing in last week's issue, the assunip- 
tion is made that the winding 15 distributed over the whole 
of the periphery of the stator core. If, however, the stator 
core is partly unwound, this value for &, should be multiplied 
by a quantity depending on the width of the unwound portion. 
If 2a electrical degrees per pole is unwound : 

For a= Olaz, 02m, O38, 0a. 
Multiply Ay by 1:19, 135, 147, 1:54. 

For the case of the motor referred to in the above article 
4 — 0-1, and for this particular value of a it will be found that, 
by the use of the above factor, the vector method gives results 
which agree well with the tests.—I am, &c., 

Birmingham, April 15. THomas F. Watt, 


THE NATURE OF THE RADIATION FROM ELECTRICAL 
INCANDESCENT LAMPS.* 


BY DR. J. RUSSNER. 


In order to separate the radiation of light from the total radiation 
of a lamp. the lamp should be separated from its socket. and allowed 
to burn, while immersed in a 30 per cent. solution of ferroammonium 
sulphate. 30 mm. thick. "This solution has the properties under these 
conditions of absorbing almost entirely the heat-radistion. and of 
elowing ell but 15 per cent. of the light-rediation to pass without 
absorption, The salts of iron have à great absorptive capacity for 
heat radiation, ès Zsigmondy was the first to point out. Through 
the absorption of this heat-radiation, the temperature of the solution 
rises, end this is measured by means of a Beckmenn thermometer, 
which is gradueted in hundredths of a degree. The lamp is then 
wrapped in tinfoil which is blackened with soot on the one side, and 
again allowed to burn. while immersed in the solution. for the same 
length of time, say five minutes, In this ease, both kinds of radiation 
are absorbed by the soot. and converted into heat. The temperature 
of the solution therefore rises by a slightly greater amount than 
before. which is caused by the lizht-radiation. The author has in 
this way examined a carbon and two metallie filaments, This has 
been also done at voltages much higher than the normal, and in this 
wav an increased radiation of light has been obtained. The results 
are given in the appended table. 


Per- Watts 
centage con- Hori- Watts 
Volts. Am- Watts.'of light- verted zontal per 
| peres. | ch- into — cp. Gp. 
cleney. light. 
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Leimbach used a bolometer in his experiments. The total radia- 
tion is first allowed to fall on the bolometer, and then only the light- 
radiation, the dark rays being absorbed by the solution of ferro- 
ammonium sulphate. It is known that soot does not completely 
absorb all rays ; the absorption depends on the thickness of the laver 
of soot. and on the wave-length of the redietton. For the metallic 
lamps my results agree well with those of Leimbach. For the carbon 
lamp, Leimbach gets a figure of 2:0 per cent., and for the metallie 
lamp £6 per cent. ; mv figures. on the other hand. are 1:6 and 455 
respectively. A complete agreement with different lamps of a kind 
is not possible. because the hght-radiation of 2 lamp is not always the 
same at a given voltage. 

The horizontal intensity of different lamps with increasing voltage 
is shown in diagrams for carbon and metallic filaments. 1t was 
noticed that a carbon filament becomes red-hot alone the whole of its 
length. while in the case of metal filaments, the redness was at first 
confined to the lower halves of the filaments. This shows that in the 
latter case much heat is conducted away by the supporting wires, and 
this is not the case with carbon lamps. In the case of metal lamps 
from another factory, the red glow was noticed first in the middle of 
the lengths, and this shows that in this case much was lost through 
the supports at top and bottom. It would therefore improve their 
efficiency if the metal filaments could be secured in position by means 
of supports that were not good conductors of heat, 


ELECTRICITY SUPPLY UNDERTAKINGS AND THE 
COAL STRIKE. 


Now that the miners throughout the country have returned to 
work. and it may therefore be expected thet norms] eo»! supplies 
will be available in due course, it is interesting to discover what effect 
the strike has had upon the various electricity supply undertakings 
throughout the country. The effects thet it might have had were 
several. It might for instance have caused a tots! cossstion of supply. 
Fortunately this result did not occur in » single instsnes. the verious 
engineers with edmirable foresight heving t2ken the precaution 
to lay in sufficient fuel to tide thom over. Another possible effect 


* Translated from the '' Elektrotechnische Zeitschrift." 
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wrs itn increescd demand. This we are gratitied to be able to record 
occurred. in à number of pleces where the engineers ère already 
ghle to point to en extra denend erising directly out of the labour 
troubles. [n other eases it is expected thet the strike will be e good 
edvertisment for electricity, though it is es vet too soon to judge of 
the ectuzl etlects;— Lostlv. in some cases there has been £ reduction 
in the demend on the stetions, for ce uses quite unprevente ble by the 
electricity supply euthoritv, e.g.. inzbilitv on the part of certain 
consumers to obtain meterial On the whole, however, the under- 
tekings heve come through this period of industriel unrest with 
greet credit to themselves, end it is to be hoped thet still greater 
prosperity will be ¿n eventual result. 

Through the kindness of 2; number of station engincers we ere 
ene bled to give below an account of the state of afisirs in verious 
perts of the country. 

Tz king first those underte kings to which the strike hes been more 
or | a ben-fit, we mev instence Leeds, where there hes been “a 
vresteceession of e pplications both for lighting ond power which can 
certainly be ettributcd to the coe! strike.” At Southampton they 
hz ve been more busy during the period of the coal strike then during 
eny spring since they sterted to supply. They heve slso been 
extremely busv in lighting, heeting v nd cooking, the price for the two 
lost clesses being Jd. por unit. At Manchester they “cen point to 
some holf dozen definite 2 pplicetions for an electrice! service which 
heve been brought about by the incident of the coal strike, and 
heve hed è very lerge number of enquiries, which we hope will 
result in business; which bave elso been due to the seme ceuse. On 
the whole, therefore, there is no doubt the coal strike hes very greatly 
stimuletcd the use of electric motors in this district." On the 
system of the Neweastle-upon-Tyne Electric Supply Co., and those 
of its e eocist. d. compsniss, the County of Durham Electric Power 
Supply Co, end the County of Durham Electric Power Distribution 
Co, the supply wes in no wey curtailed. '* With the exception of 
the demends mede by the collieries themselves, which of course 
were considerably reduced, the full normal demend wes mede 

throughout the strike period by prectically £M our customers, In 
severo] instenees we have been able to assist those who were short of 
fuch, one eese being thet of a works who depended upon their own 

generting stetion for their power supply. By connecting up à 

motor generetor, we were able to supply the full requirements, 

rmounting to some 600kw., during the strike period, end will 
continue to give this supply in future. [n another instence we were 
eue bled to exsist 2 colliery compsny by, at short notices, electric: My 
equipping è lerge veutileting feu, which under other conditions 
would in oll probe bility heve hed to be shut down.” At Glasgow the 
demend et first ineree sed owing to meny firms who formerly hed used 
the publie meins as 2 stend-by teking the whole of their supply from 
thet source. Towerds the end of tho strike the demend fell off 
considerehly, owing to severe! lerge tirms shutting down due to lock of 
meteoric! or went of fus. " One undoubted result," Mr. Loekie 

Writes, " hes heen to drew attention to the possibilities of electricity 
for mony industrie! end domestic uses in connection with which it 
hed Ixen hitherto thought thet coz! fuel wes indispensable.” 

At Bradford no restriction in the supply of current Wes mele, end 
this, it is thought. will prove è veluable edvertisement for the 
depertment, | Severe] applications for a temporary supply of 
energy were made, but these were not ecceded to, though new con- 
sumeTs fore permanent supply were of course connected. Although 
there wes sufficient cos] to lest for six or seven Weeks, it wes thought 
hetter to teke no risks, end g further 800 tons were purchs ed at > 
high price, The output for power fell off slightly. but owing to the 
retriction in the reilwey service extra tromesrs were run. thus 
mereesing the loed under thet heeding. The number of textile 
mills connected during the pest few months hs; beon considers ble. 
end itis felt thet as è result of the strike & numberof other firms will 
give the clectrie drive very serious consideration. 

AC Nhe fil, Islington, Poplar. ind on the meins of the Lancashire 
Ehetrie Power Co. c full supply wes meintznzd, end the number 
of new consumers wes in the csse of Islington end Pop!sr ebnorms! 
_ ACSt prey the number of motors connected shows a sotisfaetory 
Increase over last yerr’s figure. 

Under the heading of those to whom the coz strike hes not brought 
envy edventsges in the w ev of inereescd demend, we mey cite the 
South London Electric Supply Corporation, the Notting Hill Electric 
Lighting Co.. the Charing Cross, West End and City Electricity Supply 
Co, Metropolitan Electric Supply Co., ond the electricity departments 
et Nhoreditch, Ham pstead, Woolwich, Fulham vnd Bristol. A 
number of those underte kings complsin of the price they hed to pay 
for coal and for storing it, which did not, however, result in any 
Increased charge being made to consumers. In the first case every 
Care was taken to provide e full supply to existing consumers. At 
Shoreditch the output was increased by 20,000 units a week. At 
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Bristol no suggestion zs regards economy in the use of energy was 
made, and this was elso the more sztisfectory as the gas company 
reduced the street lighting by half. ind siso reduced the pressure and 
quality of the gas, 

At West Ham there wes no demand for new business, end the 
power loed dropp. d. considers. bly owing to leck of coal for process 
work at the fectories. The greatly increased cost of coal purchased 
during the strike meterielly edded to the cost of production, although 
ensuring en. unrestricted supply to consumers. It is felt there will 
be greet difficulty in obteining reguler supplies of fuel for some 
weeks. 

At Marylebone the only effect of the coal strike was that due to 
newspaper seeres, Which caused consumers to. be unduly economical 
and adversely affected the rate of incre sed: business. 

Finally, we quote è letter from Mr. Frenk Briley, engineer of the 
City of London Electric Lighting Co., whieh throws fresh light on 
one espect of the strike: © We meintained a svmpathetic interest 
in the welfere of sH power users in our district who do not use 
electric motors, but unfortunetely they were not caught napping and 
hed plenty of cowl. As regerds our own consumers, they showed 
great interest in our stock of coal, end some of our newspeper 
customers would have felt he ppier if we hed been able to maintain an 
equal stock of peper for their use; news— being more eesily manu- 
fectured -geve them no difticulty, although some eyvnies have 
suggest d that if we could only stop our power supply to the news- 
papers there would beno more strikes. In direct reply, therefore. to 
vour enquiry, I would sev thet the strike hes not affected our under- 
teking. but whet its effeet may be in the future hes not vet been 
divulged. 1f. strike emusements reise the price of English coal 
unduly, foreign coe! is weiting to come in, so that our power users 
will not be asked to pay eny port of the cost of the coal strike, 
“though meny of them have intimated without any prompting that 
if we were put to extra expense they would be willing to contribute 
their share.” 


1,500-VOLT D.C. RAILWAY EQUIPMENT.* 


The Westinghouse Electric & Mfg. Co. is now completing the first 
1.500-volt. direct-current. equipments ever built in. this country 
(U.8. 4.) for heavy railway service. This apparatus is to be used on 
two railway systems in North end South Carolina, which. when com- 
pleted, will comprise a total of 280 miles of track for limited and local 
passenger, express and heavy-froight service. The first line will 
comprise a 35-mile line from Charlotte, N.C. to King's Mountain, 
which will b> operated bv the Piedmont Traction Co. The second 
will comprise 95 miles of track from Greenwood through Greenville, 
N.C. to Spartanburg. N.C.. with a 10-mile spur from Belton to Ander- 
son, to be operated by the Greenville, Spartanburg & Anderson 
Reilway. The line will be fed from sub-stations containing syn- 
ehronous motor-generator sets, which are also being furnished by the 
Westinghouse Co, 

Four classes of service are to be maintained on both systems, 
nemely, limited passenger service, local passenger service, light 
freight and express and heavy freight. The motor and control 
equipment for both the limited and local passenger service and tho 
light-freight. end express service is the seme. The passenger cars, 
however, ere peared for higher speeds and are arranged for sinvle-end 
operation instead of double-end operation. The equipments for the 
heavy-freight service differ. as noted below. The initial equipments 
are for 23 passenger motor cars, eight express motor ears end six 
locomotives. The express cars will be cepablo of hauling a load of 
150 tons. - 

The equipment of » passenger or express car consists of four inter- 
pole motors, each rated at 110 m.p. et 750 volts. The weight of esch 
motor is 4.150 Ib. The armature is especially designed to withstand 
the higher voltage. For the same reason the motor has been insu- 
lated with mics, and liberal creeping distances have been provided 
on the end of the commutator. The brush holders have extra heavy 
poreelain insulators. The length of the dust ring at the end of the 
commutator and the clearances from the live parts of the motor to 
earth are also greater than in ordinary designs. The axle bearings 
are provided with dust guards to prolong the life of the bearings and 
gearing, while the motor itself is entirely enclosed, 

The six locomotives are of the steeple type with a slanting hood at 
eech end, end ere arranged for double-end operation. They weigh 
55 tons complete and cen exert a tractive effort of 13,700 lb. at 
approximately 20 miles per hour for on^ hour, and a momentary 
tractive effort on clean, dry rails of approximately 27,000 lb. Each 
can handle a train of 800 tons at a balance speed of 25 miles per hour 
on à straight, level track with 1,500 volts on the trolley. 
dun 
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Each of the two locomotive trucks is equipped with two 750-volt 
185 H.P. motors. The continuous rating of each motor with forced 
ventilation is 135 H.P. A complete motor weighs 6,440 lb.. including 
the gears end sheet-steel gear case. The gear ratio is 16:57, as the 
locomotives are intended only for low-speed freight work. These 
motors ere also provided with special heat-proof mica insulation. 

The forced ventilation consists of centrifugal blowers which supply 
air to two central conduits each connected with two motors. A 13 kw. 
dynamotor with blower is mounted in the hood at each end of the 
locomotive. This machine operates not only es a dynamotor and 
compressor motor, but it also furnishes the forced ventilation for the 
traction motors. This is done by mounting the blower outfit and the 
compressor outfit on the shaft of each of the two dynamotors, so that 
the continuously running dynamotors serve as blower motors besides 
performing their other functions, The total weight of the electrical 
equipment is ^pproximately 37,000 Ib. 

The control enparetus for the passenger and express cars consists 
of the same elements as the well-known type HL control for 600-volt 
direct-current equipments, but the various details are modified, such 
es insulation distances and greater number of switches in series due 
to the higher voltage. The control is arranged for non-automatic 
ecceleretion. Since this iype permits of much simpler circuits in 
generel, it has been found more satisfactory for inter-urban roads 
than automatic acceleration. 

The four motors are connected in pairs, the two motors of each pair 
being permenently in series. Master controllers, train line receptacles, 
junction boxes, &c., are similar to the standard 660-volt parts. The 
trolley is also of standard 600-volt form, but instead of being mounted 
directly on the roof is placed on an insulating base made of treated 
lumber. 

In conclusion, it may be noted that, owing to the simple character 
of the circuits employed, the small number of switches required and 
the use of the combined dynamotor compressor, the remarkable 
result has been produced that in spite of the increased voltage the 
amount of apparatus required for these 1,500-volt equipments is 
considerably less than that required on most of the existing 1,200- 
volt equipments. i 


HIGH-SPEED ELECTRICAL MACHINERY.* 


BY F. H. CLOUGH. 


The most usus! form of electric energy produced by turbo-gene- 
rotors is three-phsse 50 cycle olterneting current. The possible 
specds are then 3,000, 1,500, 1,000 end 750 revs. per min. with two, 
four, six and eight poles respectively ; end due to the grester economy 
snd lesser cost of turbines which run et » high speed, the majority of 
turbo sets run zt the highest of these speeds. At the present time 
the usua] capacity for three-ph»se 50 cycle generetors at 3,000 revs. 
per min. may be seid to be «bout 1,000 kw. to 2,000 kw., although 
mechines of 3,000 kw. or slightly higher ratings have been built. For 
1,500 revs. per min. machines the cspzcity mey be seid to be from 
2.000 kw. to 6,000 kw., slthough here «gain mschines of consider- 
ebly greater output heve been built. For continuous-current 
machines on output of cbout 300 kw. ct 3,000 revs. per min. may 
be token 25 representing the present position of the art of designing 
these machines. However, in 5! c»525, the tendency is towards 
greater outputs end higher speeds, ¿nd in the course of o year or two 
it will probably be quite usual to havea 3,000 kw. alternstor running at 
v, norm?! speed of 3,000 revs. per min., cad o 10,000 kw. to 12,090 kw. 
vlternetor with 2 speed of 1,500 revs. per min. 

An understanding of the design of s high-specd gen?rotor may 
possibly best be obtzined by enumereting the princip^l difficulties 
which ere inherent to such è mzchine, namely, centrifug.! force, 
vibration end ventilation. These mèy be tsken o; the chief diffi- 
culties in the order given, though others, such c5 the enormous forces 
which come into play in csse such & generctor is accidently short- 
circuited zt full voltage, end the climinstion of pu!s;tions which 
occur in single-phase machines, are very serious difficulties; the 
more so 23 they probably came as 2 surprise to most designers when 
first encountered. 

Some of the earlier forms of high-speed rotors were built with 
salient poles, but the difficulties of suitably holding the exciting 
windings in place on this typ? of rotor were such that nearly a!l rotors 
ot the present time are built in & cylindrica! form and carry the 
exciting windings in & number of slots round the outer periphery. 
This construction allows the exciting windings to be very much sub- 
divided, end so minimises the centrifugal forces by distributing them 
evenly throughout the stzel portions of the rotor. Also, by sub- 
dividing the windings, © lerge cooling surface is provided, znd so the 
heat is readily abstracted from the copper coils. The diagram here- 
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with shows the stator and rotor punchings of a three-phase alternator 
as mede by the B.T.-H. Co., and illustrates the considerations just 
given. 

It will be noticed thet a portion of the rotor disc is cut eway be. 
tween poles. This is necessary because, usually, the stator is made 
in one piece and the rotor is threaded through from one end, and as, 
of course, the retzining rings et one end must be smz!ler thzn the bore 
of the ststor, end such rings heve to be, for mechsnics! ressons, 
rether thicker then the air-gep required, it becomes necessary to cut 
awey some of the material in order to prevent excessive magnetic 
leakage from pole to pole. Some makers use open slots on the rotors, 
in fact, in some cxses the rotor consists of & solid steel forging, and 
these slots ere planed or milled out. The coils ere then le:d in from 
the outside and held in place by bronze or steel keys. The method 
illustrated, however, offers some edvantege, inasmuch 2s it gives 
greater possibilities for proper ventilstion of the rotor, end elso avoids 
the use of keys, which must alweys be considered v; sep rete pieces 
and therefore liable to become displaced. 

It will easily be seen that if a heevy mass such 25 æ rotor, which 
may weigh about 2 tons, is revolved et such a sp2ed 23 3,000 revs. 
per min. about an axis other than its centre of gr.vity, very con- 
siderable vibration will occur. It is therefore necesszry in ell such 
machines first of all to teke great care thet all p.rts ere perfectly 
symmetrical]; and, in addition to thst, to make emp!e provision for 
balance weights, s œ lerge proportion of en electric»! rotor is com- 
posed of copper, cotton, mic» and other such unmech?nic:! materials, 
end it is not always possible to get these p2rts exectly symmetric2!. 
These balence weights must be provided 5t both ends of the rotor, 
end the rotor must invariably be b»lenced dynamically. 

The question of “ critical speed ” is a rather more compliested sid? 
of the balancing problem. The condition of equilibrium when the 
mechine is revolving is that the centrifugal forces exerted by the 
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mess of the rotor duc to its eccentricity shall be counterba!anced by 
the elestic forces of the sheft due to its deflection. On cccount of 
the high speed of rotation the torsional forces in è shaft ere low, 
which meens that its diameter can be compzretively small; ond 
further, on &ccount of the high velocity of the shaft the bezring is able 
to support & very high pressure per squere inch. Both these factors 
mean thst 2 small shoft cen be used; a suitsble dizmeter for a 
1,000 kw. 3,000 revs. per min. machine would be ze bout 34 in. to 4 in. 
in the journe!s end possibly 5 in. to 6 in. in the centre. If we esl. 
culste the critical speed of such a sheft we shou!d find that this 18 
t bout 1,400 to 1,500 revs. per min., so that if the norm! speed of this 
machine is to be 3.000, either the critica! speed hos to be p»ssed 
through or the shaft hos to be radics'ly chenged so thet this critica! 
specd lies well &bove the norma! running speed, i.e., it ho a velue of 
e bout 4,000 to 4,500 revs. per min. A sheft to fulfil these conditions 
hes & diameter of epproximetely the full diameter of the mechine, 
that is to say, either the rotor hss to be a solid forging with slots 
milled on the outer periphery to tske the windings, or else it is neces- 
ary to pss through the critical speed. In mschines built by the 
B.T.-H. Co. this latter course is generally edopted, principa!ly for 
the reason thet by using g sm2! sheft the ventilation of the machine 

ən obviously be much better effected than when the rotor 18 prec- 
ticslly è solid mess; end in order to ensure thet no denger occurs 
when p>3sing through this critic?! speed, » specia!ly designed bearing 
hes been edopted which s!lows this to tzke place without danger. 
This bearing gives a sms!l amount of freedom zt one end of the sh»ft, 
and so ellows the sheft to revolve about its centre of mess end pre- 
vent the excessive vibrotion that might otherwise occur. A some- 
whet similar device to this hzs been used by Messrs. Persons, con- 
sisting of & number of rings ground the journal, each of which has an 
oil-film between it, «nd the next. These oil-films give è slight 
cushioning effect, and so, providing the belence of the rotor is good, 
allow the critical speed to be psssed through without undue vibration. 
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If a rotor be carefully baleneed it will usue!ly pss through its 
critics! speed with very slight vibration. However, the contingency 
that something mèy become dispteced must elwavs be provid:d for, 
end definite means should therefore be provided to allow the rotor to 
pss through its critical speed even when considere bly out of belence. 
Tne bearing Which has just been referred to he : been tested with out- 
of-belance weights placed on the rotor; end has also been tested 
with the unbelenecd me gnetic pull caused by exciting one pole of the 
rotor only ; end although under these conditions the vibration, when 
posing through the critics! speed, is very considerable, still it is not 
enough to cause d^msge or permanent strein to the shaft. 

The problem of ventiletion is wrepp2d up very closely with the 
other two problems zlreedy deseribed ; 53 the subdivision of the 
windings into & lerge number of sme!] slots not only minimises the 
contrifugo! foree, but elso allows c large cooling surface to be pre- 
sented to the coils, and so ens bles the hest from these to be trans- 
ferred into the iron of the rotor. Suite ble ducts in the rotor allow 
ventileting sir to pass through, snd in turn abstract this hest from 
the iron. With regerd to the stator punchings, many schemes have 
bren devised for ensuring proper circuletion of air among the core 
plates; but, genera!ly sposking, these consist either of providing 
ducts betwoen laminations ond fore’ny the air through these 
ducts in a redis! direction, or else punching a series of holes and 
forcing the air through in èn oxie! direction; or, of course, com- 
binstions of both these schemes. In £V these cesses, however, it is 
moeesssry to provide odequste cooling surfaces to teke esre of the 
le-rge quantity of heat developed in e very small volume. 

Precticely the only sz'isfectory wey of cooling high-speed gene- 
refors ig by mons of blowing cir through them, «3 e'though water 
end oil-cooling devices have been tried, these h^ve generally been 
found to be unsztisfactory. Generally speeking, the rotor itself ean 
be constructed so 23 to provide sufficient fanning ection, though in 
some esses externo! blowers hyve been provided. The advantsge of 
the letter errangemont lies in the fect thet a stenderd blower running 
ct slow speed e»n be made à much more efficient blower than cn the 
high-speed rotor. However, this problem he3 been studied very 
crefully during the Isst two or three yesrs, end the tendency is to 
doawey with the euxiliary blowers, On eccount of the lerge volume 

of eir p- sing through c! high-speed machinery, cad also the lerge 
number of sm^ll cir ducts, there is c greet tendoney for dirt to occu- 
mulzte inside the methine; ond in nearly 53 esses filters ore now 
installed which cleen the sir of suspended dust before it p»sses into 
the m^chine. The «mount of oir required will very with the size, 
speed end typ? of machine in question, ‘To teke a specific example, 
however, it will be found thet ehout 6,000 cubic feet per minute will 
be required for & 1,000 kw. e'ternetor with en efficiency of 94 per cent. 

Tne output of en alternator (or, in fect, of any electriee! machine) 
is proportione! to the product of the tote! Hux per pole, the armature 
revction® por pole, the number of poles end the frequency. As the 
number of poles ond the frequency cre generally fixed beforehand, 
the d^sign of en olternetor resolves into © proper proportion of the 
first two quantities. j 

The cuthor considers roughly some of the features which influence 
the e mount of flux end armeture resction thet cen be allowed in any 
p:rticuler machine; end he shows thet the tendeney is for high- 
speed mechines to have o comparatively poor inherent. regulstion, 
end to obtain constant voltage by use of some supplementary device, 
such 23 e * Tirrill ^ regulator. 

In single-pho:e alternators è different form of rotor is necessary 
from thet used in three-phese mechines. In the latter the armature 
reaction remeins constent in volue, whilst in a single-phase mschine 
the st-tor phazes lie slong one exis only, end consequently are in- 
c^psble of preducing eny megnetising force slong any other exis. 
Hence tho resultent mognetising force due to the ampere turns on the 
rotor end on the stotor will very according to the position of the 
rotor, end 5 big pulsetion will teke plece, cousing very largely in- 
cre? cd losses throughout the machine. The remedy for this trouble 
hes been to provide the rotor with o series of short-circuited copper 
hers lying elong the outer periphery. Currents ere induced in these 
lis by the rotstion of the rotor in the magnetic field, end these 
produce a megnetising force along the axis at right engles to the exis 
of the stator coils; end thus in conjunction with the stator coils & 
continuously revolving uniform armeture reaction is produced, 
which is equivalent to thet, which occurs in e polyphs3e machine. 
Without such a short-circuited winding on the rotor, the single-phase 
output obtsinable from e given size of mschine is only about 30 per 
cent. to 40 per cent. of the? possible if it were wound as a polyphose 
machine, whereas with this winding it only fèts behind the three- 
phese rating by the amount of the losses in the auxiliary short- 


————— m 


* By armature reaction is meant the resultant magnetising force along 
any one axie, due to the instantaneous values of the currents flowing in 
all the phases of the machine. l 


circuited winding, which genere!ly mrk^s the output chout 80 por 
cent. to 85 por cent. of the three-phase rating. 

An interesting form of high-speed generator, which hes the mori 
of extreme simp'icity of rotor construction. is the induction gener: ‘or ; 
this is simply ‘en induction motor driven slightly above its syn- 
chronous speed. This form of genere tor hes been used in conjunction 
with exhzust-stesm turbines in order to increase the copscity of 
existing reciproce ting electrical sets. [t hos the great disadvantage, 
however, thet it is inerpable of running by itself, end depends en- 
tirely on enother generator to meintein the voltage, ond further then 
thet, not only is it ines p-ble of supplying legging current to mèg- 
netise induction motors, but it draws v» certein «mount of inductive 
current from the other genere*or. Thus its use is most entirely 
limited to systems where synchronous mechinery or, more porticu- 
larly, rot?ry converters are used aid where the power frctor i: 
inherently very high. 

After discussing brictly whet heppens when on elternetor is sud- 
denly short-circuited whilst running at full voltege the euthor finely 
refers to the designing of direct-current. mschinery to run at turbine 
speeds. The problem of commutation hes here to b» considered fer 
more thoroughly the for lower speed m^chines ; sad in addition to 
this there is the problem of designing s suitable commutstor zad 
brush gesr which will remein in contact with one another »* the high 
speeds necessary. It is this letter portion of the problem waich is 
really the more difficult of the two; the shrink-ring typ» of commu- 
tetor end grephite brushes ere now uscd. 

The conditions necessary for proper commutation ere, first of cl. 
that there shou'd b» » well-defined neutre! zone; second!v, thet os 
the lords com^ on. the m-^gnetie distorting effect of the 7^mc*ure 
shou!d be noutre!iszd by eomponszting windings; ead, third'y, thet 
eech coil of the ermeture during tho time it is under the brushes mu st 
have s voltege induccd in it sufficient to reverse the current it is 
eorrving. 

The consideration of critico} speed already touched on epp ies more 
porticulerly to direct-current. mz^hines thea to elternetors, bee sme 
in the cc :e of c!ternetors it is in most c^52s possible, ot the sserific? 
of & certc enount of ventilation, to make the rotor solid ¢ 3d so put 
the critics! speed ebove the running spocd, but in the es:e of dirset- 
current ma^hines, on zccount of the necessity of heaving lomiastions 
ond also on account. of the increas «d lengih of the armeture du^ to 
the commutstor, this becomes in neerly ev! esses impossible ; therc- 
fore, high-sp»cd direct-cuzrent machines must most invetishbly ma 
above the critics! sp2ed of the sheft. 

Direct-current mo^hines ere ususiy protected from the denger of 
short-circuit. by mosas of & circuit breeker. In cese of feilure of the 
breaker, the bost woy is to provid? coupling bolts bet weea the turbine 
ond the generetor, proportioned so thet they will sheer through before 
the shaft is twisted. Meens heve been diseusscd for instelling 5 
recctence in series with the ermeture ond connecting the field leds 
on the ferside ofthis reactence. In this case,ifa short-circuit occurs, 
the voltsge beyond the reactence momentsrily drop: to zero; snd 
consequently the exciting current dies out, and the reactance in the 
meentime prevents the ermature current from suddenly ettsining 5 
high value. Such & reactance, however, would have to be Ierge and 
expensive ; end the means mentioned sbove are prob> bly the simp!e st 
for dezling with the d-nger of short-circuit. 


SOME GENERAL PRINCIPLES INVOLVED IN THE 
ELECTRIC DRIVING OF ROLLING MILLS. 


We give below an abstract of a discussion on Mr. C. A. 
Ablett's Paper dealing with this subject. This discussion took 
place at Birmingham on March 27. An abstract of the Paper 
was given in our issue of January 12th. 


Mr. W. W. Woon said it would be of interest if the author could give 
some particulars as to what power was required to run flywhecls of diffc. 
rent sizes. The author deduced that a larger constantly rated motor was 
required with a light than with a heavy flywheel but the difference in 
power was apparently very slight and would be surely more than offset by 
the extra power required to drive the heavy flywheel The author had 
compared the relative advantages of a direct and rope drive for a non- 
reveraing mill very much to the detriment of the rope drive, but in doing 
80 he had assumed that the loss in the driving ropes was 10 per cent. of 
the normal power they were capable of transmitting. Mr. Wood believed 
in the past that it had been a very common thing to assume tho loss in the 
rope drive as 10 per cent. mainly because no one knew exactly what it 
was, but in an interesting Paper recently read before the South Wales 
Institution of Engineers, Mr. Kenyon referred to tests which show the 


loss in rope drive as only 24 per cent. to 34 percent. In comparing the 


two methods of drive there were a number of points which must be taken 
into consideration. The driving ropes formed an excellent coupling 
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between motor and mill far more flexible than one could hope to obtain 
in a direct drive and very considerably relieved the motor of shock. It 
was also possible that one might have a case where three-phase current 
was already installed and to drive a mill running at perhaps 40 revs. per 
min. would require a freak design of motor particularly if it had only. to 
develop 450 H.P. Hf, in this ease, one decided to drive with a continuous 
current motor the machine would, of course, be more reasonable, but one 
would have to face the heavy loss from converting from three- phase to 
direct current, and this wonld give a resnit in units used. very much in 
favour of the rope drive. 

Mr. N. B. ROSHER remarked that the theoretical curves showing the 
variation of motor power and speed with different tlyw heels and diferent 
conditions of passes which appeared in Figs. 4and of the Paperdid notat 
all represent the conditions which were usually met with in mills in the Bir- 
mingham district, especially in sheet mills v her? a number of rolls were 
driven from one train and the peaks which occurred were very irregular. 
No mention was made in the Paper of the connection of the motor to the 
mill. He considered this matter to be of considerable importance as. 
unless the connection of the motor to the mill was well thought out. 
trouble was likely to ensue. In his opinion to gear the motor to the roll 
train without inserting some flexible form of coupling was not desirable 
because shock and vibration were transmitted to the motor, The con- 
tinuons slip regulator was a very desirable adjunct to the electrical equip- 
ment of a rolling mill. He was connected with a sheet mill where a 250- 
H.P. motor drove through spur gearing on to a big roll train without any 
flexible coupling ; there was a considerable grind from this drive until a 
permanent resistance, giving 10 per cent. slip from no-load to full load. 
was inserted in the rotor circuit. 

Dr. S. P. Saati asked for information on the frequency changer arrange- 
ment developed by the Siemens Schuckert Werke in conjunction with 
Heyland. This interesting machine was made to convert from the fre- 
quency of the supply to that of the rotor currents of the main motor at the 
speed required. The armature was very similar to the armature of a 
rotary converter. whilst the stator completed the path for the flux. A 
useful résumé of. these various arrangements of variable speed sets would 
be found in the February numbers of THE ELECTRICIAN for 1912. 

Mr. W. E. MirNE said that rolling mill owners paid too little attention 
to the question of mechanical arrangements when electrifying a mill. 
The only thing which appeared to be of any importance to them was the 
price of current. This outweighed all other considerations and owners 
who were waiting for a low cost per unit could easily effect startling econo- 
mies by calling in a competent mechanical engineer to overhaul the 
driving arrangements. A test taken by the Birmingham Corporation 
Supply Department in a metal works some time ago showed a trans. 
mission loss of 70 per cent., while losses of 40 per cent. or 50 per cent. were 
not uncommon. There was a tendeney in Birmingham to put too many 
rolls on one motor; the long heavy train of gearings for such arrange- 
ments called for considerable power to drive them. 

Mr. R. OnsETTICH asked how the diagrams showing the variation of the 
power and speed of a rolling mill motor under practical conditions were 
obtained. Compound-wound direct-current motors were very suitable 
for driving rolling mills. He did not agree with Mr. Ablett that the Hgner 
system involved a total increase in the capital cost of only 10 per cent. 
He had been closely into this matter in connection with a 10.000 H.P. 
plant and found that the increase was from 20 per cent. to 25 per cent. 
As regards the rope drive there was field for discussion. The 10 per cent. 
loss in ropes given by the author was probably correct. In his opinion 
the best drive was the direct one without flexible coupling, the next best 
the rope drive with the flywheel on the roll shaft, and the last the rope 
drive with the flywheel on the motor shaft. 

Mr. F. J. MorrETT. in a written communication, said a mechanical slip 
regulator appeared to be superior to the two methods of slip regulation 
mentioned in the Paper. If a suitable slipping clutch was inserted be- 
tween the motor and the mill it was possible, in case of emergency, to 
produce a slip of 100 per cent. and then utilise the whole stored-up energy 
in the flywheel. This was the only particular in which the steam engine 
drive possessed any advantage over the clectric motor drive. 

Mr. C. A. ABLETY. in reply, regretted that the question of the losses in 
a rope drive was not sufficiently clearly stated. It should have been said 
that, in every case of an electrically-driven sheet mill that he had had the 
opportunity of investigating, sufficient ropes had been installed to trans- 
mit about double the normal motor power without overloading the ropes. 
It was not unreasonable to consider the rope losses as consuming 5 per 
cent. of the normal power which the ropes would transmit, and this loss 
went on whether the ropes are transmitting their full power or not. So 
by adopting a rope drive for a shect mill there was a continuous loss due 
tó the rope drive, which amounted to about 10 per cent. of the normal 
motor power. Several speakers referred to the economies to be obtained 
by electric driving. In this connection it was interesting to note that 
there were more than 100 electrically-driven rolling mills in this country 
and more than 1,000 clectrically-driven rolling mills on the Continent. 
There were over 50 electrically-driven reversing mill installations in 
Europe. of which about 30 were at work, the remainder heing in course of 
construction. ‘These figures alone were sufficient to show that electrical 
driving had justified itself and that there were many cases where the 
adoption of electric driving for rolling mills would pay very well. Several 
speakers referred to the question of shocks on the rolling mill motor and 
mentioned flexible couplings and rope drives as a means of taking up 
these shocks. In Europe there were 30 electrically-driven. reversing 
rolling mills at work, in almost every one of which the motor was direct- 
coupled to the pinions of the mill, and in one or two cases even it was 
direct-coupled to the rolls themselves, the pinions being on the far side of 
the mill and no flexible coupling of any form being used. These mills were 


doing the heaviest work and were driven by motors capable of giving, as 
a maximum power, as much as 20,000 u.r., so that it would be ditlicult 
to find a case where shocks were more likely to make themselves felt than 
in an electrically-driven reversing rolling mill. Some of these reversing 
mill motors had been at work for four or five years, and not the slightest 
difficulty had been experienced from shocks. In view of this it could not 
be said that, in the case of small mills driven by motors up to 1,000 Hop, or 
over, the effects of shock were in any way to be feared. On the Continent 
there were a large number of mills which were driven from the motor by 
belts, one of which had been working for about 14 years; and in another 
ease there was a L400 Hop. motor driving a Morgan mill through a belt, 
the belt being dimensioned to withstand the maximum power given by 
the motor, which amounted to as much as 2800 n.r. Phe chief objection 
to the pole-changing aad cascade system was that they only gave a few 
fixed specds which in general do not prove sufficient to meet the require- 
ments of the mill, so that resistance had to be inserted in the rotor circuits 
in order to obtain intermediate speeds. Mr. Milne mentioned that he 
ustrally found that the cost of working was the determining factor. This, 
of course. was so in certain cases, but among the large steel works the 
question of output was also a very important factor too, because where 
large outputs could be obtained. the cost of working was naturally 
eheapenéd. as the establishment charges were reduced. Mr. Milae had 
also referred to the importance of eliminating all sources of friction as far 
as posible when converting an old mill to the electric drive. and this was 
a point in which the author was in most complete agreement, but the 
author thought that with new nulls the question of reducing the friction 
as far as possible had not been given as much attention as it might have 
in the past. but there was no doubt that. as electrical driving found a 
greater adoption and the power absorbed by the mills could. be easily 
and accurately measured, the losses due to friction would become more 
and more appreciated and measures would be taken for their prevention. 
Dr. Smith referred to the frequency changer as a means of obtaining 
variable speed from a three-phase motor without loss of power. At the 
Hagen Cast Steel Works, in Westphalia, as well as in several other places, 
such an arrangement was adopted for driving the merchant mils. Dr. 
Kapp referred to the practice which obtained in a number of places on the 
Continent of providing cast-iron cases for the high-speed. tlywheels of 
Ilgner motor generator sets and of exhausting tho air from these cases so 
that the flywheels run in a vacuum. It had been found. however, that 
there was little to be gained by this, as a very large proportion of the total 
power which was saved by running the flywheels in à vacuum is absorbed 
in maintaining the vacuum. In the case of high-speed Hener fiywhecls, 
the windage forins by far the greatest proportion of the Joss and it was 
found in practice that. most of this windage is produced by the rim 
of the wheel, so that if a light metal cover was provided over the rim of the 
wheel the windage loss could be reduced to reasonable proportions, 
Dr. Kapp also referred to the possibility of using the commutator three- 
phase motor for driving rolling mills. and it might reasonably be ex pected 
that this machine would find considerable adoption in the future for this 
purpose. 


ELECTRIC AND MECHANICAL POWER FROM THE 
SUN'S RAYS.* 
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It is held thet 10 per cent. of the earth's lend surface will eventually 
depend upon sun power for el} mechanica! operations. Given inex- 
haustible power, which is. of course, always obtainable from the sun, 
end utilising the nitrogen in the air for fertiliser in the form of nitrates 
end such compounds as e2!cium cyvenamids, the human rece will be 
enabled to draw directly on the source of all life for power and 
sustenance. 

The possibilities of a general use of sun power depend on the cost 
of the epperatus. It isclaimcd that in the Shumen sun-power plant. 
the engine, condenser and auxiliaries, are similer to those in dealy 
use hy steam plants, and these may. thorefere. be eliminated from 
comparixon. leaving the absorber and the ordinary steem boiler alone 
to be compared. It is found that the initie! cost of the sun-hea 
absorber is now about double that of a tirst-cless boiler plant of equal 
power. The great economy occurs in the item of fuel. In districts 
especially suits ble for sun power the cost of coel, or its equivalent. is 
usually very high, the price ranging generally from £2 to £6 per ton. 
To offset this no fuel at ell is required by the sun heater. 

It is maintained that in the matter of meintenance and repairs also 
the advantage lies with the sun power. It is estimated that the re- 
pairs should not exceed 5 per cent. per annum on the initial eost, 
inasmuch as the apparatus works at a low temperature. The only 
item of repair should be the wooden frames and glass covers, and it is 
found that after an installation of glass hes once been tested out by 
the heat, and the badly annealed sheets replaced. the remainder will 
lest for years. There is now being tested out a celluloid-like material 
having all the necessary propertics of glass and being tlexible and 
capable of manufacture in large sheets. ‘The use of this substance 
will not onlv greatly reduce the cost of installation for sun-power 
plants, but will make repairs a factor of but slight importance. 
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In experiments based upon the use of lenses or mirrors to concen- 
trate the sun's ravs upon a small surface, or upon the heating of fluids 
of a low boiling point with subsequent power generation from the 
vapour under pressure, the losses by conduction and convection are so 
great that the power produced has always been of no commercial 
value; whilst where lenses or mirrors are used the primary cost of the 
lenses, and the apparatus necessary to present them continuously 
toward the sun, heve rendered them impracticable. 

A decade ego Frank Shuman became interested in the problem of 
obtaining power by absorbing the sun's rays. [t was found, by ex- 
periment that if o vessel were so arranged that the sun's rays could 
impinge upon it, end if all heat losses by conduction, convection and 
radiation were prevented by a theoretically perfect method of insula- 
tion, the temperature wit hin the vessel would rise certainly to 1,000 F. 
without any attempt being made to concentrate the ravs of the sun. 
For commercia! purposes it is impossible to secure any form of insula- 
tion which would even approach the theoretical. Commercially, the 
main object is to produce practical power at à minimum cost, and this 
has been done by the use of well-known and cheap forms of heat 
insulation, 

It is said that were no steam made in these vessels, as they are ar- 
ringed in the present plant, the temperature therein would go up to 
8-0) Fin latitude 40 deg. north, and possibly to 450 F. near the equator. 
The production of steam at atmospheric pressure, however, keeps the 
temporeture in the vessels down to 212 deg. ; and whetever excess of 
heat is prodaezd by the sun’s rays over and above that lost is con- 
verted into steem, end may, therefore, be utilised. 

The most recent Shuman sun-power plant consists of the absorber, 

a low-pressure steam engine, condenser and auxiliaries. The ab- 
sorber is composed of a series of units, each containing a flat, metal 
honeveomb water vessel, rectangular in shape, and resembling closely 
alargo wee. This vessel is enclosed in à flat wooden box covered 
with two lavers of glesa having ® one-inch air space between them, 
and having the under surface of the box insulated ageinst heat loss 
downward by a two-inch laver of regranulated cork and two lavers of 
waterproofed cardboard. The boxes are mounted on supports which 
elevate them some 30 in. above the ground, and which permit them 
to be inclined norma! to the sun's revs at the mendian. These ad- 
justments of the inclination need only be mède about once in three 
weeks, There are plene mirrors of cheap construction mounted on 
two sid»s of the boxes in order thet more ravs of the sun may be 
absorbed and reflected upon the surfece of the water vessel. This 
latter is connected at one end to a feed pip? from the water supply, 
and et the other end to a steam pips. The ste2m pipes on the 
verious units are connected together and empty into a main 8 in. in 
diameter, which conveys the steam to the engine. 

The engine is & low-pressure reciprocating steam motor of great 
stexm economy. Connected with it is à condenser and auxiliaries 
such as may be found in any condensing p'ant. The water from the 
condenser is pumped back into the gbsorber, thus ensuring a con- 
tinnous closed circuit, Whose only water loss is from accidental 
levkage, which is carefully guarded against. 

It m:y be montioned that the power of this first plant is used for 
pumping water by means of a reciprocating steam pump of the 
ordinary type, and whenever the sun has shone, during the past aix 
weeks, this p'ant has pumped water successfully and practically. The 
rapieity of the presont plant, in this latitude, is 3.000 gallons of water 
per minute lifted to à height of 33 ft. 

It is claimed that from actus! tests mode in August, 1911, in Phila- 
d^lphia, it was found that from the absorber of 26 banks of units, each 
containing 22 single units and heving a light-absorptive area of 
10,296 sq. ft. and an actual area of 5.148 sq. ft., there could be de- 
velop:d during eight hours 4.825 lb. of steam. The power produced 
was much lower than norma! forthe plant, asit was built for tropica! 
uso and was entirely unfitted for commercial work in northern lati- 
tudes, owing to the loss by humidity and the presence in the air of 
smoke end haze. This plant was designed to be erected in Egypt, 
and if it were placed in an average air temperature of 100 F.. such as 

obtsins throughout all equatorial regions, it is safe to assume that the 
power will bo multiplied threefold. 

The great chance for sun power is in those regions in the tropics 
where th? sun shines throughout the year, and fuel is very expansive. 
There is room now for at least half a million horse-power in such 
tropica! ticlds as the nitrate district of Chile; the borax industry in 
Death Valley, and for gencral purposes in places where the outside 
temperature runs from 110 to 140 deg. 

It is claimed that as an irrigation engine there is no limit to the 
amount of power that ean be practie!ly utilised g and for this pur- 
pose the conditions need not be so favourable as those mentioned 
above. Throughout most of the tropica) regions sun power will prove 
very profitable in irrigation. One advantage of the sun power or, in 
fact, of any condensing plant for irrigating purposes, is that the wator 


used for tho condenser costa nothing. and the main output of the 
engine can be passed through the condenser before entering the 
irrigating canals. 

By building sun engines in the interior of Australia and pumping 
from the always-present underground water, which in this region lies 
at 5 depth of from 15 to 40 ft., the country could be made productive 
and valuable, Throughout Eastern India and Ceylon. many thou- 
sands of square miles of farm land also could he improved threefold by 
mechanical irrigation ; here hand pumping is mainly the present form 
of irrigation used and sun power could bo utilised to great advantage. 


THE “TITANIC” CATASTROPHE. 


Such details as have been received uo to the present of the 
foundering of the -* Titanic after collision with an iceberg 
on Sunday csuse the disaster to stand out as à most mournful 
record of the dangera of the sea. The causes which con- 
tributed to the disaster it is not our plac? to suggest. bat we can refer 
to the tremendous service which wireless telegraphy has again ven- 
dered to those who are in danger on the waters. But forthe fact that 
wireless telegraphy was installed on the “ Titanie “` we should pro- 
bably have never heard of her fate—where she had gone down or 
what had h»ppened to her -forthere is little doubt that à varicty of 
causes would have operated to prevent the saving of a single life. In 
the midst of so much sorrow it is good to know that over 700 souls 
were saved, and vet most sad to feel that with apparently nearly four 
hours’ time during which to work only one-third of those on board 
the ` Titanic " could he rescued. All honour to the operator, Jack 
Phillips, who. by sticking to his post to the last possible moment, was 
able to effect the rescue of so many valuable lives. It was not his 
fault. that all were not saved. including quite a number of fellow 
electricians on board either as part of the services of the vessel on her 
maiden vovage or who were on the journey to take up positions abroad. 

In sddition to Mr. J. G. Phillips, whoapp^srs to have lost his life 
while bravely doing his duty, there was on board the " Titanic " Mr. 
Cho. W. Sedgwick, who was engineer-in-charge at the St. Helens 
municip:! electricity supply works until October lost, and was pro- 
ceeding to Mexico to teks up the post of electrical engineer of a large 
oil refinery. Th? neme of Mr. Sedgwick (who was married only g few 
days before seiling, and left his bride in BEnglend) doss not appear 
amongst the rescued, and it is feared thet ho hss porished. "wo 
members of Messrs. Herlend & Wolff's staf (Mr. W. H. M. Parr, 
electrician, and Mr. Ennis Watson, s pprentie? electrician) were also on 
board, and ere amongst tho missing, The “ Titenie’s " second wire- 
less operator, Mr. H. S. Bride, is reported to be amongst tho rescued 
end on board the © Carp ythia.” 

The Commercial Cable Co.'s e.s. Mackvy-Bennett " is amongst 
the vesel being despatched to the scene of the ©“ Titanic” calamity. 
in the hope thet at least the bodies of some of the poor creatures who 
went down with her may be recovered and consigned to their last 
resting place on terra firma, The ssd office? performed by the * Mackay 
Bennett” will cause those of our readers who are acquainted with the 
vessel and its officers to follow the vessel's movements with added 
interest. We wish her God-speed in her tragic task. Tne Anglo- 
American Co.'s e.s. ** Minia " is; we believe, in the near neighbourhood 
of the disaster and may be of service in connection with this last sad 
duty ta the derd. 


BOOKS RECEIVED. 


(Copies of the andermentioned works oan be had from The Blectrictaa offloe, post free 
unless otherwise state), on receipt of published price, adding 3d. for books publisliod 
onder 2s., and 5 per cent. for books published net, Add 10 per cent. for abroad or for 
foreign booka.) 

“ [Dvrigation : It: Principles and Practice as a Branch of Engineering. 
By Sir Hanbary Brown, K.C.M.G..— Second edition, (London, 1912: 
Constable & C9.) 163. net. 

" Elektrotechnische Messkunde.” By De. Ing. P. B. Arthur Linker. 
Second edition. (Berlin, 1912: Julius Springer.) MLR. 

* Maschinen und Apparate der Starkstromtechnik.” By Custiy W. 
Mever. (Leipzig and Berlin, 1912: B. G. Teubner.) Unbound, M.15; 
bound in inen, M16. 

“Dis E nphisen-Motorea nach don doutichon Patontschriften.” By 
Dr. Ing. Erich Dyhr. (Borlin, 1912: Julius Springer.) Unbound, M.6. 

* Du Pendeln boi Glchstrommotoren mit Weadepolen." — By Dr. 
Karl Humbarg. (Borhn, 1912: Julius Springer.) Unbound, M.2.80. 

"'Thoorne dor Eisking ta ." By D-WM. Abraham. Vol. L, Einfüh. 
rung in die Maxwellsche Thoorne der El^ektrzitit. | By Dr. A. Foppl. 
Fourth edition. (Leipzig and Berlin, 1912: B. G. Touba-r) MIL ` 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


BRITISH NOTES. 


Aberdeen.— Tho Tramways Committee have @pproved è report of 
the tramwevs mene ger (Mr. R.S. Pileher) recommending the adoption 
of the “ pov-as-vou-enter ` system for the six tremears e bout to be 
ordered. 

Mr. Pilcher, in his report, points out that the chief advantages of the 
&vstem are as follows: The collection of jevery fare; the reduction of 
platform accidents and reduction of © third-party " claims for same ; the 
reduction of time on journeys, so that the same number of passengers can 
be carried with fewer cars; the conductor always. on the platform ; 
consequently, more efficient. to watch his other duties when relieved of 
the necessity of running up end down stairs. 


Beifast.---"ho annuel report of the Tramways Deportment states 
that the disposable profit is £60,997, an increase of £6.946 over the 
previous veer. It is proposed to devote £23.443. balance in relief 
of rates, making the tote! contribution of the undertaking to the 
ates of the city over £38,000, It hos also been decided to distribute 
£2.800 in bonuses among the staff. 


Devonport.—An inquiry wes hold lest week into the Courcil’s ap- 
plication for sanction to borrow £9.983 for the electricity supply 
department. 

The borough electrical engincer (Mr. J. W. Npark) stated that it was 
proposed to provide additional sineratiag plant, switchboard, tramvay 
feeder, coal storage, &e. The increased demards for e'e sore current mede 
it necessary to provide additional generating plant for next winter. 
Among the items were £6460 for one 1000 kw. turbo-generator, with 
condensing plant, air filters, foundations, piping, valves, civeulating 
vater tank, ard cable between generators and switchboard : and £1.148 
for coal store. The present plant is S00 kw. capacity. The Council 
bad contracted with the Admiralty for a supply to the Royal Willizin 
Victualling Yard, and with the number of consumers growing they 
enticipated an increased output. 


Douglas.- The Council ero recommended to epply for sanction 
toe losn of £5.500, for carrying out » sehem? of electric lighting end 
crnumental illumination on Douglas sea front during the summer 
reesen, The scheme ineludes the festooning of the whole of the 
marin? promenades with lamps on the lines which proved so effective 
last summer. Electric current is to b> generated by a Diesel oil- 
driven set. 


Foreign Languages for Commercial Men.—About 18 months ogo 
the Institute of Linguists was formed for promoting greater interest 
in the study of foreign lengueges, more especie !ly by commercial! men. 

Unfortunately, it is the fact that Englishmen do not take the trouble 
to acquire foreign languages as is the case with, say, their German com- 
petitors, The Council of the Institute is strong and representative, in- 
cluding the French, Russian and Spanish Ambassadors, the Earl of 
Denbigh, Mr. Francis Storr, Sir Gilbert Parker, M.P., Mr. E. C. Jerning- 
ham. Sir James Yoxall, M.P., Sir Henry Wood, M.A.. and others known 
in literary and commercial circles. A number of examinations have been 
held, and the next, fixed for August 2nd and 3rd, will be, as heretofore, 
under the direction of the University of London. The examination is 
open to both sexes, is divided into swo sections (commercial and literary) 
and sets up a high standard of proficiency. It is the aim of the Institute 
to convert the heads of business firms to the idea that all their clerks 
cueht to be eflicient linguists, and that they should demand that every 
candidate for a position in their business should be able to produce a 
certificate of proficiency. 120. London Wall. London, E.C., is the tem- 
] orary headquarters of the Institute. 


Glasgow.—.A discussien arose at the last meeting of the Corpora- 
tion in the proposal of the Tramways Committee to construct 100 
cdditionazl tramears of the same type 28 those at present in use. 

Mr. Buvek Murray thought the present type was capable of improve- 
ment. The present vehicles on certain routes had a considerable oscilla- 
tion, and the crowding and jostling of passengers up the narrow space in 
the centre caused discomfort. In other places double-bogied and low- 
bodied cars had proved advantageous. 

Mr. B. ScorT moved that the matter be referred back. The present 
cars carried about 62 passengers. By having the cars half as long again 
they could carry 114, and instead of running about 800 cars probably 
about 600 vould suffice. Toe amendment was, however, rejected. 

A discussion also arose on a proposal to establish municipal coal depots 
in the city, but the scheme was rejected by a large majority. 


Greenock.—The forma! inauguration of the new 2.000-kw. turbo- 
generator at the electricity works took p!sc2 on the Hth inst., when 


the convener of the Electricity Committee (Mr. J. W. Bailey) started 
the new plont. 

Refreshments were subsequently served, and Provo t M'Millan, in sub- 
mitting the toast of " The Contractors ` (the British Westinghouse Co.), 
said it was significant of the great development of the Electricity Depart- 
ment that that latest addition was five times as great as the whole of the 
original plant at Hunter-place. About 12 vears ago à somewhat similar 
fnrction took place at the opening of Hunter- place station, and the strides 
that electricity had made in Greenock since then were nothing short of 
marvellous, Two years ago, in starting one of the turbo-generators, he 
stated that 3,500,006 units were produced, and he anticipated that that 
new turbine would enable the department to generate something like 
4.000.000, Last vear the units generated were o: er 7,000,000, With the 
generator set in motion by Mr. Bailey it was estimated that for the present 
vear they would generate over 10,000,060 units, but he did not know that 
even with that thev had anything like reached the end of their tether. If 
the Port Glasgow power users and the Corporation came to terms. as it 
Was expected they would within a few days, it would) occasion a further 
large addition to the plant. The British Westinghouse Co. hed put in a 
great amount of their machinery, including the latest 2ddition. 

Mr. Poole, representing the Westinghouse Ce. thenked the Electricity 
Committee for their renewed confidence in the firm. 

After Mr. Bailey had spoken, the burgh electrical engineer (Mr. Robert- 
son) made a short speech, and stated thet ell the plant at. Dellingburn 
works was the product of firms at the top of their profession, and had 
invariably given the greatest satisfaction to consumers and engincering 
staffalike. The new generator comprises a Westinghouse Ratcau turbine, 
direct-coupled to a Westinghouse alternator, and the capacity of the new 
set is 2.000 kw. at a pressure of 3,300 volts, running at 1.500 revs. per min. 
The design embodies the latest practice in this class of plant. and a special 
feature is the auxiliary machinery which is also turbine-driven, with Le 
Blane air pumps. It is expected that the result will be a substantial 
saving in fuel to the electricity department com pared with the older ty pes 
of plant. The total capacity of the generating plant at Dellingburn works 
ix now 6,300 kw. 

An agreement has been made between Port Glasg ey and Greenock 
Electricity Committees for the supply of power to Port Glasgow ship- 
builders. The conditions are that Port Glasgow for 30 years will not 
lav down a power station or allow any private Company to do so, and 
that anvone ether than the present applicants desirous of securing à 
supply from Greenock must first approach and get the sanction of 
Port Glasgow Council. The estimated capital expeaditure of Greenock 
for laving h.t. cables, erecting a transformer station or stations, and 
putting down distributing cables is £25,000. 

At the meeting of the Corporation on Tuesday Bailie Bailey said that, 
notwithstanding strike troubles, the electricity department had had a 
gratifying increase to record, and although there had been an increase d 
cost of fuel, this was very trifling in comparison with the advantages 
given to lighting and for power users. In regard to the Poit Glasgow 
agreement, as the Port Glasgow power users were prepared to extend the 
period of exclusive use agreement to 30 years, comparcd with 14 years: 
period in Greenock, and as they were willing to bear a proportionate shave 
of anv loss on the working of the undertaking during the agreement, the 
Corporation should grant the same rates for supply in Port Gilasvow as 
those charged for a similar supply in Greenock, but where rotary con- 
verters are required the consumer must pay a rental equal to o per cent, 
on the capital cost of the converters, to cover inspection end maintenance. 
All the terms and conditions would he those existing for the supply to 
large power users in Greenock. He thought that the ezzengement would 
be one of the most profitable and the best that the department had yet 
entered into. 

After discussion, the agreement was confirmed, and Port Glasgow 
Council have also approved the scheme. 

Imperial Communications.—In èn interview with « n presentotive 
of the Press Association on Naturdsy Mr. Cho. Bright expressed his 
views on the subject of Imperie! Communications, with specia! regard 
to the debate on the subject which recently took p'ece in the House 
of Commons. 

Mr. Bright's views as to a State-owned Atlantic Cable certainly do not 
agree with our own, but he adheres tenaciously to them. In the ©“ Finan- 
cier " for April 15 a fairly full report of Mr. Bright’s opinions on this are 
recorded, We may mention that Mr. Bright does not appear to appre- 
eiate the opposition to the proposed State-owned Atlantic Cable. His 
opinion of the relative values of the submarine cable versus wircless tele- 
graphy are briefly as follows : '* 1 consider a commission should be insti- 
tuted to fully inquire into the whole subject. If one method of tele- 
graphic communication with the remainder of the Empire is to be re- 
garded as a substitute rather than as supplementary to another, every 
effort should be made to arrive at which system is the more reliable and 
efficient, the submarine cable or wircless.”” In this connection. Mr. 
Bright suggests that the actual practical experience of the two methods, 
as shown by the war between Italy and Turkey, should be regarded as one 
of the first subjects for investigation, and he points out, in passing, that 
though Tripoli is in the very heart of wireless interests two more subma- 
rine telegraph cables have lately been ordered for that vicinity. Another 
point for investigation should be as to which system is most seriously 
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affected by weather conditions and which is the more vulnerable to attack 
in case of war. e. 
Islington (London). — Fourteen members of the staff of the clec- 


tricity supply department have petitioned the Council for inereases 
of salary. 

London Chamber of Commerce.— The snnual meeting wes held 

vesterdsy (Thursday), Lord Desborough presiding. 
The report stated that the Chamber had been the means of settling by 
eonciliation and arbitration important labour disputes in the Port of 
London, and it had also advised members upon and formulated proposals 
dealing with the general labour unrest. 1 hie Dock Strike of 1911 was 
setthed by arbitrators appainted by the London Labour Conciliation and 
Arbitration Board, and several other cases were considered. A special 
committee, appointed by the Chamber to inquire into and report on the 
v hole question of labour unrest and the proper remedies for it, had made 
recomendations, and these were conveyed to the Government. ‘These 
include the repeal or amendment of sec. 2, 3 and 4 of the Trade Disputes 
Act. 1906, with special reference to the provisions as to‘ peaceful picket- 
iny " and the limitation of the responsibilities of trade unions for damages 
incurred in respect of strikes organised by them : and the enlargement of 
the powers of voluntary boards of conciliation and arbitration under the 
Conciliation Aet. Particulars of the work of the Chamber in connection 
with commercial education are also set out. 

‘The good work which is being done by the Chamber is clearly. brought 
eut in a brochure dealing with the manufacturers’ section recently pre- 
pared. by the assistant. secretacy, Mr. C. T. ‘Town. 1n these days of 
labour unrest and of feverish activity in social legislation, &c., it behoves 
manufacturers and traders to organise themselves in defence of their 
interests, and one way of doing this is by joining an organisation such as 
the London Chamber of Commerce. 

M the International Congress on the Application of Electricity, held 
at Turin in September last, the chairman of the Section (Mr. C. P. Sparks) 
Mr. X. Bruce Anderson and Mr. Leon Gaster represented the Electrical 
& Med Trades Section, and the report of the delegates will be considered 
at a future meeting of the Section. The report of the Departmental 
Committee on electricity in mines was also considered at a meeting of 
the Section. It was agreed that if à public inquiry took place the section 
would arange for its views to be put forward by technical experts in a 
similar manner to the action taken in previous vears in connection 
with regulations relative to electricity in factories. 

AMtenaon was called to the efforts made by the German . electrical 
indusiry to secure the control of trade with China, Japan and the Fer 

“ast, and the manufacturers! section was requested to consider the ques- 
tions raised in connection with the German enterprise in the electrical 
industry, it being further suggested that it was desirable that the Govern- 
ment should appoint Commercial Attachés to safeguard the interests of 
manufacturers of electrical plant and appliances. 

Manchester.—The Tremweys Committee decided on Tuesday to 
contribute £85,000 to relief of rates out of this year’s profits of the 
tramway undertaking, 

Municipal Telephony.—Hull Telephone Committee have received 
a letter from the Postmaster-Genora! stating that it wes proposed to 
open telphone exchenges at North Cave, South Csye end Bishop 
Burton, at which junction fees would b? charg?zb!e. and asking the 
Corporetion to issue instructions for such charg% to be collected from 
the Corporetion subseribers. The chairman (Ald. Brown) seid that 
th» charging of junction fees was quite a new principle, which had not 
hitherto been recognised within the Hull area. where no cherge had 
ben meds, Ho suggested that a sub-committee should bo eskod to 
report upon the question. and this was agreed to. 

Prestwich.— The surveyor hes been instructed by the Council to 
ecertein from Salford Electricity Committee whether they cre pre- 
pared to supply electricity for lighting on the Moortield estate, and 
cha on whet terms they are prepared to supply electricity for the 
publie lighting of the whole district. 

Rail-less Traction.—Bexhill Commercial Association have rc- 
quested the Corporation to consider the possibilities of rail.lexs 
traction in connection with a proposed scheme for improved transit 
facilitics to Sidley and other districts adjoining the borough. 

Rochdale.—The total income of the tramways for the past ycar wes 
£73.02, compared with £63,000 in 1910-11. The working expenses 
Were £37,367, against £34,355, leaving a gross profit of £35,635, 
aginst £28,644. After paying interest and sinking fund. &c., there 
was a surplus of £6,486. against £1,944. The aveilable balance 
(5.034) is to b^ placed to the depreciation fund. 

Sheffield. — Electric supply mains are to be extended at a cost of 
£2.032. 

Skelton and Brotton.—The Council have let the contract for public 
lighting to Messrs. Graham Bros., who hope to b? able to commence 
supply on Sept. L 

Southend.—1t was reported to the Council on Tuesd-y that there 
Wes a profit of £5,000 on the past year's working of the tramwaya 
and £2,000 on the electric light undertaking. Both cums will be 
devoted to relief of rates, and are equivalent to a levy of 7d. in the £. 

Southmolton.—The Council are in -negotiation with Messrs. 
Crompton & Co. ag to the erection of electricity supply works 


— 


Tapping Electric Mains.—At Farnworth Police Court recently a 
man named E. Hunt was fined 5s. and costs for stes lng electricity. 

Evidence was given that an electric limp was seen to be alight in dv- 
fendant's living room, and, when an assistant eut off the service in the 
next door shop, the light in defendant's room went out. When the 
Council's engineer subsequently went into the room he found the light 
was from a carbon filament lamp hanging from a flexible cord, the switch 
holder being just above the lamp. It had not heen fitted by his instruc- 
tions, The cord hanging from the gas pendant went along to the service 
cut-outs in a further back room, where. by opening the case, it had been 
coupled to the bottom of the fuses. Defendant took current for power, 
but not for lighting. The current did not pass throuzh the meter, but 
defendant had connected it with a sub-service from the next-door shop. 


Taunton.—-The Council have reecived sanction to à loan of £2.500 
for the electricity undertaking. 


Tonbridge.— The new sewage disposal works were formally opened 
on the [3th inst. Electric pumping has been adopted ; the pumping 
plant was supplied by Messrs, Gwynnes (Ltd.), and the electric moins 
were supplied and laid by the Western Electric Co. 


Unemployment Insurance.-—The Umpire has received a plicn tions 
for decisions as to whether contributions are payable or not under the 
National Insurance Act in respect of various classes of workmen, 
including galvanisers, electric battery and accumulator me kers. Any 
representations with reference to these &pp'icstions. must b^ for- 
werded to the Registrar. Office of the Umpire. 47. Vietoria-stroet, 
London, S.W.. by April 27. 


West Bromwich. — n unopposed inquiry was held lest week into 
TEAR "m [uu ud 
the applicetion of the Council for sanction to borrow £7.7101 for ox- 
tensions of the electricity worka. 


West Hartlepool.—A Board of Trade inquiry was held last week 
into the application of the Corporation for a provisional order tc con- 


struct additional tramways. 

The Corporation recently purchased the Park and Foggy Furze triam- 
wav routes, and they are negotiating for the purchase of the section of the 
Hartlepools line within the borough boundaries, and for the lease of the 
remainder, and they are also prepared to purchase the Seaton Carew route, 
They also propose to construct new lines in various directions es exien- 
sions or feeders of the existing lines. ‘The proposed extensions vould 
serve a population estimated at 30,000, ard vould be of a total length of 
45 miles. 

Hartlepool Town Council, the General Electric Tramway Co (owners of 
the Hartlepools line), and the Hartlepool Tramways Co. (owners of the 
Seaton Carew line) originally opposed, but this opposition was removed by 
an agreement as to mutual running powers arrived at im the course of the 
Inquiry. Evidence was given as to the new Lynn-estreet route, and the 
Inquiry Closed. 

Workhouse Lighting.—St. George's-in-the- East. Guardians have 
decided to adopt electric lighting at the workhouse, infirmary and 
nurses home at a cost of £3.500. 


Football Tour.—The tour in Germany orgenised by the football 
section of the Osram & Robertson Electric Lamp Works Social Club 


proved a very successful holiday. 

Leaving London on April 4 the party arrived at Bremen on Friday. and 
played the Werder F.C. before an attendance of over 2,000, 1t rained 
continuously and the wind was almost a gale, rendering the plav of a 
scrambling nature. The Werder team won by 3to l. From Bremen they 
went to Hanover, where the party staved the night, and started carly on 
Saturday for Berlin, arriving about midday. Here they. were met by 
representatives of the German Osram Lamp Works, who couducted the 
visitors to the works and they were afterwards entertaincd to dinner. 
After dinner an engagement to play Maggi F.C. was fultilled. ‘The 
'" Osrobs " won this game by 6 to nil After the match the Goayan 
Osram Lamp Works Club gave a dinner followed by a concert and dance, 
the visitors singing several British national songs. Sunday morning was 
spent seeing some of the sights of Berlin, and in the afternoon the party 
journeyed to the ground of the German Osram Lamp Works (lub to play. 
This was the most important match of the tour, and as the silver cup 
presented by Director Remané was at stake, the visitors were keen on 
winning. ‘The weather had much improved. At half-time the visitors 
Id by 2 goals to nil, and after changing over had most of the play, but, 
thanks to the fine play of the German goalkeeper, who was really sinari, 
they could only score once. The German team took their defeat in good 
sporting spirit and congratulated the visitors on winning the cup. Cn 
Monday morning Hanover was again the rendezvous, and the officials cf 
the Hannovera Club, whom the visitors were due to play in the afternoon, 
were there to meet them. This was the best match of the tour, the 
Hannoveras winning by 4 to 2. In the evening the visitors were enter- 
taincd to a concert. Tuesday was spent sightseeing, and on Wednesday 
some of the Hanover players accompanied the party to the splendidly 
equipped swimming baths. In the afternoon train was taken for 
London, the Hannovera players turning up in force to give the party in 
enthusiastic send-off. The party have returned with pleasing recollee- 
tions of the splendid hospitality of the Ger man Osram Lamp Works ( lub. 
The thanks of the Osram & Robertson F.C. are due to Mr. Wilson ard 
Director Remané for their generous support to the club, without which 
the tour could not have been carried through, and to Messrs. Stemmler 
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and Philpott for their hard work in organising the tour. i 
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COLONIAL AND FOREIGN NOTES. 


Algeria.—A Consular report states that negotiations are pro- 
ceeding for the construction of electric tramways at Bona, but 
although the Council have epproved a scheme for è tremway. it will 
be necessary. before negotiations can be continued, to receive the 
approval of the Government to the project. and also for à law to be 
passed authorising the town to borrow the money (about. £36,000) 
for the construction work. 


Argentina.—The “ South American Journal ` says the Rio de la 
Plata Electricity Co.'s new generating station on the cast side of La 
Plata Central Dock was recently opened. Current will be trans- 
mitted by two underground cables to La Plata. The capacity of the 
station hitherto supplying in La Plata is to be doubled, end the work 
of extension has been commenced. 

The inauguration of new electricity works at Colon (Buenos Ayres) 
took place last month. ` 

The ** Review of the River Plate " savs the clectricity supply works at 
General Paz (Buenos Avres Province) will be inaugurated in May. 

The construction work of the clectric tramway in Mendoza is pro- 
ceeding rapidly. The Provincial Government insist upon a 5ft. 6 in. 
gauge. 

The Government of Buenos Ayres Province has sent to the Legislature 
an ad referendum contract with the River Plate Electricity Co., in place 
of the existing contract, and the Public Works Committee has reported 
favourably upon it. 

The Cia Mlemana Transatlantica de Electricidad will increase its capital 
by a further £800,000, which will be principally used for the enlargement 
of the Dock Sud power house. "This issue will bring the capital up to 
£4.800,000 ordinary, and £3,400,000 in debentures. 

Tenders have been received for the erection of electricity. works at 
General Alvear (Buenos Avres). 

Australasia.—The * Australian Mining Standard” savs Bruns- 
wick (Victoria) Council have decided to accept the offer of Melbourne 
Council to supply electricity in bulk. 

Railton (T.) Hydro-electric Committee recently met to consider the 
question of the Railton- Wilmot light electric line. The secretary said if 
they ran the line through to Devonport produce could be loaded along the 
road, and it would be at the ship's side in a little over an hour. The 
chairman considered that they could save the State £500,000 by utilising 
electricity instead of steam, purchasing their power from the Complex 
Ores Co. The meeting agreed to endeavour to get Mr. Lancelot Moore, 
the engineer for the Complex Ores hydro-electric scheme, to visit the 
district. 

Austria-Hungary.—Agrem Municipal Council have decided to 
establish electricity supply works. 

Brazil.—The “ South American Journal " se vs electrice tramecars. 
motors, generating plant and accumulators for the Curityba trem- 
ways of the South Brazilian Railway Co, recently arrived from 
Europe. The company have now nearly all the material for the 
electrification of the tramways, 


Bulgaria.—The “Journal” of the Chamber of Commerce of 
Turkey savs, in regard to Bulgaria, particular attention should bo 
paid to Government and municipal contracts. of which many. both 
large and small, are announced annually. Amongst the more im- 
portant are contracts for rolling stock and ratlway material. harbour 
works. electric lighting and tramways, telegraph wires, &c. 

Articles required from time to time also include electrical appliances, 
iron bars and tubes, bolts, nuts and serews, &e. Local avents are neces- 
sarv, and in the case of large contracts it is preferable that British firms 
should send out their own representatives, as is often done hy other 
foreign firms. The Government's methods in awarding its orders and in 
interpreting the terms of contracts are sometimes the subject of criticism, 
In some eases contracts have been arbitrarily awarded, and there are also 
complaints of the uncompromising attitude adopted by the State autho- 
rities towards parties who have unintentionally deviated from the terms 
of the specifications. Firms tendering should be careful to adhere rigidly 
to the conditions laid down. 

Electricity in Mining.—The directors of the Rezende Mines (Ltd.) 
have issued a circular on the proposed acquisition of the Penhalonga 
Mines, 

The company is mainly dependent upon the Penhalonga Mines (Ltd.) 
for power, which is furnished by a 1.200 n.r. hydro-electric station on the 
Odzani river, about 7 miles from the two properties. For the power the 
company is paving £150 per month, plus one-third of cost of running the 
plant, and in the dry season the supply of power is insufficient. At 
present auxiliary plant. of 400 n.r. is being erected on the Odzani river, 
but even when this is completed they would still be largely dependent 
upon the Penhalonga Mines plant for power. To fully develop the 
Rezende property a greater supply of power is necessary, and it is anti- 
cipated that the proposed transaction will enable the Rezende Company 
to obtain ample power for all future requirements, increased air-com- 
pressor capacity, &c. 

Japan.—H.M. Vice-Consul at Osaka reports thaY the appropriations 
for 1912-13 for the Osaka municipal electric tramways will permit of 
the extension of the system by about six miles, and that it will be 


o_o — AAA DAEMSMOALEL..NL]ÉCSAL i 


necessary to place abroad orders for material amounting to about 
£408,000, 

The items willinclude rails, motors, brakes and other car stock (bodies 
are made in Japan), wire, &e. Agents or representatives in Japan are neces- 
sarv. Manufacturers if not. already represented. should communicate 
with one of the local firms on the approved list of the Municipality. 


Malacca.—The Malacca Electrice Lighting Co. have recently 
obtained a 30. years’ licence from the Municipal Commissioners 
(with the consent of the Governor-in-Council) for the erection. of 
eleciricity supp!y works. 

Messrs. Riley, Hargreaves & Co. have secured the contract for the 
plint and mains, and they propose to proceed at once with the work. 
The company expect that before. the end of the vear they will be able 
to supply electric. energy for lighting, and alo for fans and for power. 
Mr. P. M. Robinson is chief electrical engineer of the company. 


Russia.— 1t is reported that the manicipel authorities of Kharkov 
have contracted a loan about £633.000 for clectrie light, electric 
tramway and other works, 

A consular report from Baku says a concession for the clectritication 
of the tramways has been acquired by a Belgian firm, but requires con- 
firmation before the work can be enrried out. A great demand is said to 
existin this district for internal combustion engines using crude oil as fuel, 
Most of the local oil producers are dismantling their boilers and erecting 
electvie power plant. The best internal combustion engines at present 
sold in the Baku market are those of British make, and their only dis- 
advantage is their comparatively high price. Foreign competitors, by 
having the heavier and coarser parts manufactured in Russia (payment 
of freieht and duty on which are consequently avoided) and importing 
only the more intricate and flexible paris; are able to supply such machi- 
nery at lower peices than those of British manufacturers. Internal 
combustion engines and motors would also sell well in Trans-Caspia and 
the agricultural districts of the Caucasus, and it is stated that excellent 
motors are now made entirely in Russia and supplied at cheaper prices 
than foreign motors, 


Spain.—The Socicded Trenvia del Este de Madrid has applied to 
the General Directorate of Publie works for a concession for various 
lengths of electric tramway in Madrid. 


Turkey.—The ** Journal " of the Chamber of Commerce of Turkey 
says the Belgian electricity supply and tramway Co. at Damascus 
has had a very fair measure of success. 

Tramway receipts rose to £12,140 in 1910, compared with £11.370 in 
1909, while receipts for light and power were £52,420 and £3,700 respec- 
tively. During last vear the connections increased by 3.000 8 e.p. lamps, 
and contracts were concluded for supplying power to various military 
establishments, mills and an ice factory. Many applications have been 
made for motors for textile and other purposes. X firman approving the 
projected tramway line prolongation of about 2 km. in the Salhie suburb 
has been granted and the work will be begun soon, while further exten- 
sions are under consideration. 

Certain. parties (who have no connection with the existing company) 
have an idea of utilising a waterfall rather under 100 ft. in height for 
generating electric power for use in the neighbourhood of the towns of 
Baalbek and Maallaka, and possibly as far as Homs. A concession has 
been applied for. 

The same Journal states, in reference to the Societe Anonyme Otto- 
mane des Telephones de Constantinople, that since the arrival in January 
of Mr. Francis Douglas- Watson, the general manager, active progress has 
been made in the preparations for the installation. of the company's 
plant. One of the first acts of the new Minister of Posts and Pelegraphs 
(Talaat Bey) was to approve the plans and specifications of the system. 
The company has purchased sites for the central exchange buildings in 
Pera and Kadikeuy, and negotiations are nearly completed for the pur- 
chase of a site in Stamboul. Mr. J. H. Bigland, the commercial manager, 
has also taken up his duties. 


Uruguay.—The United States Consul at Montevideo has recently 
reported on this country's water powcr. 

It ix stated that the country is intersected by waterways, the most 
important (the Uruguay River) consisting of a series of channels and 
lakes, practically without a current at low water, but during flood times 
sising to a height of 46 ft. above the average level, 15 miles above the 
city of Salto the river crosses a reef which stops navigation. AC this 
point it is proposed to construct lateral channels to facilitate navigation 
as well as to facilitate the use of the water power for generating electrical 
energy. Surveys have been made, though it i3 not pessible to give a de- 
tailed estimate of the capital cost or operating expenses of the works, the 
capital necessary for the works. conduits, &c., necessary for the predue- 
tion and transmission of 30.660 kw. will be not less than. £2.40Q,060 ; 
and it is estimated that the working expenses will be about 50 per cent. 
of the gross revenue. "I he loss of energy in the falls, canals, turbines, 
dvnamos, transmission lines and transformers is estimated at 55 per cent., 
reducing the etfective energy to 13,500 kw. À revenue of about 8 per 
cent. on the capital is expected. It is intended to transmit current to 
Buenos Aires, Salto, Paysandu and other centres at a price. to the 
consumer of 5d. per unit. A syndicate of local capitalists is applying to 
the Government of Uruguay for the concession, and they state that they 
propose to supply 2.500 kw. for public services and to give the Govern- 
ment 5 per cent. of the gross revenue from the charges for water for 
irrigation and other industrial uses. 
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Messrs. MeIlwraith, MeEacharn & Co., Ppt y. (Ltd.). Billiter-square 
Buildings, London, E.C., by whom tenders Will be received until 
2 p.m. May 6. 


Tenders are required by 2 p.m, May 15 for the supply of ona 
electric motor car and two electric motor wagons for the City of 
MELBOURNE (Victoria). Forms of tender and specifications from tho 
agents for the City Council, Messrs, Mellwraith, MeEacharn & Co., 
Ppty. (Ltd.), Billiter-square Buildings, London, E.C. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


The COMMONWEALTH OF AUSTRALIA invite tenders for the supply 
of telegraph and telephone meterial, lamp signalling trunk switch- 
board, 1.000 protectors, galvanised iron end steel wire and sleeves, 
Tender forms may be obtained and sealed patterns inspected at the 
Commonwealth Office, 72, Vietoria-str»ot. London. N.W. See an 


The Ministry of Publie Works, CONSTANTINOPLE. will receive offers 
until June 15 for a concession for the construction of electrie tramways 
for the Asiatic portion of Constantinople (Skutari, Kadikoui end their 
environs) The draft convention, &e. (in Turkish and French), can 
be obtained from the Ministry upon payment of 9e, 


advertisement. 

Hackney (London) Council require tenders by 7 p.m. May 9 for 
Lt. end e.h.t. underground esbles, boxes, frsmes ond covers, trough- 
ing. tiles, cable supports and ducts, Specitications from Borough 
Electrice! Engineer. 

SOUTHAMPTON Guardians went tenders by 10 v.m. April 27 for 
mein ezblos, switchboard p2nels, and electric lighting of new buildings 
et Shirley Werren Infirmary. NSpecitiestion from the Clerk. 


Extension of Time.—South African Publie Works Depart ment 
invite tenders for supply and erection of two clectrie passenger lifts 
at the new Law Courts, CAPETOWN, Specifications from the District 
Engineer, Public Works Dept.. Capetown, Bloemfontein and Pieter- 
maritzburg. If the material is sent from the United Kingdom it 
must be sent by one of the lines of steamers with which the South 
African. Government have made arrangements, The time for 
receipt of tenders has been extended to May 15. Particulars from 
the High Commissioner, 32. Victoria-street, London, S.W. 


Bray (frelend) District Council require tenders by 8 p.m. May 7 
for supply end erection of 150 p.n. p. Diesel engine and 109 kw. 
oltemstor ond exciter; snd 73-ton overhesd travel ing erene. 
Specifications from the Electries! Engineer, 

liNcorsN Corporation require tenders by noon Mey 6 for the supply 
and erection of 1.000 p.h. P. Diesel engine coupled to c.c. dynzmo (or 
two 900 p.i. P, Diesel engines coupted to c.c. dyvnsmos) ; » 120 kw. 
d.c. motor-generator; end switchboard. Npecifiestions, &o.. from 
the City Electrica! Engineer, 

NUNEATON Electricity Committee require tenders hy April 30 for 
Rupply of paper insulated cable and joint. boxes and supply and 
erection of overhead line. Specifications, &e., from the Borough 
Electrical Engineer, 

HEsTON-Tsr.EwoRTH Electricty Committee require tenders by 
noon May 8 for AW kw. steam engine, d.c. generator, bilancer, 
water-tube boiler, chain-grate stoker, pipework. surface condenser, 
Air-pump. cooling pond, &c. Specifications, &c.. from the Electrical 
Enyineer, 

FELIXSTOWE AND WarTON Urban District Council require tenders 
for replacing 40 arc lamps on the Parade by glow lamps. Specifica- 
tions, &c.. from the consulting engineer, Mr. Reginald P. Wilson, 
66, Victoria-street, Westminster. S W. Tenders to the Clerk to the 
Council, Mr. Montague Humphrey. Town Hall, Felixstowe, by noon, 
Monday, April 22, 

ABERDEEN Corporation invite tenders for the supply. delivery and 
erection at their Millburn-street electricity works of one 1.000 kw. 
turbo-alternator with surface condenser and air-pump. Tenders 
to city electrical engineer (Mr. J. Alex, Bell), by noon Saturday, 
April 20, 

Leros City Council invite tenders for the supply of eight miles of 
("2 sq. in. three-core cable suitable for a working pressure of 6,600 
volts, Tenders, on forms attached to the specification, must reach 
the town clerk, Mr, Robt. E. Fox, by 10 a.m. of Saturday. April 20. 

RENCORN Council require tenders by April 23 for the conversion 
of the Runcorn Heath pumping plant to electric driving. Speciti- 
cation, &c., from the Surveyor, Town Hall, Runcorn. 

SALFORD Corporation want. tenders bv noon April 22 for supply 
and erection of electric travelling jib crane and coal weigher and 
conveyer. Specifications, &c.. from the Borough Electrical Engineer. 


Botton Electricity Committee want tenders by noon April 25 
for one year's supply of joint and fuse boxes, meters, motors and 
starting switches, transformers, oils, waste, jointers’ stores, &c. 
Specification, &c., from the Borough Electrical Engineer. 

CoLwyn Bay AND CoLwrw District Council require tenders hy 
May l for one year's supply of cable and accessories, meters and 
engine-room stores. Form of tender from the Clerk. 


ASHTON-UNDER-LYNE Electricity Committee require tenders by 
noon May ] for supply of two sets of counter-current jet condensing 
plant with steam-driven pumps and a natural draught wooden 
chimney cooler, Specifications from Borough Electrical Engineer. 

ASHTON-UNDER-LYNE Guardians want tenders by first post April 23 
for the electric wiring of the workhouse. Npecifications, &c., from 
the Clerk, 

GrAsGOW Parish Council require tenders by 10 a.m. April 24 fo 
ne lighting and telephone installation, &c., at the now epileptic 

ny 2, E : thanig E ) 
Moti D 200. Tid iia Specifications from Mr. J. R. firms by the British Government Departments during ie oe -" 
Tenders are inv; : NS ,, Admiralty.—Hawkers (Ltd.), junction boxes; Chloride Electrica 

, ited for the supply of 928,000 aro lamp earbons | Storage Co., lanterns. 


TENDERS RECEIVED AND ACCEPTED. 


The following contracts have recently been secured hy Siemens 
Bros Dynamo Works :— 

From Crovdon Corporation: Carbon filament lamps (ruby), “ Tan- 
talum " traction lamps for car lighting, and © Wotan” metal filament 
lamps. for the ensuing 12 months From the Southampton) Harbonr 
Board: Orders for" Wotan ” metal filament lamps, "Tantalum ” 
lamps, carbon filament lamps (high voltage) and opal shades and 
enamelled iron shades. 

Swindon Corporation have eccepted. the following tenders : — 

Western. Electric Co, cables; India Rubber, Gutta Percha and 
Telegraph Works Co., cables, bell wire, &e. ; General Electric Co., car. 
bons; British Thomson- Houston Co., carbons and globes; British 
Westinghouse Co., lampholders, shades, &e.; Siemens Bros, Dynamo 
Works and W. T. Henleys Co, tape ; British Insulated & Helsby Cables, 
trolley wheels, fuse boxes, &c.; Dick, Kerr & Co, carbon brushes, con- 
troller fingers, &e.; Le Carbone, carbon brushes, 

Stockport Council have accepted the following tenders :— Messrs. 
Cotton & Rawcliffe. wiring, £8], lox. : E. Green & Sons. two 
fuel economisers, £567 ; Alphons Custodis Chimney Construction 
Co... electricity works chimney, £869. 104; McClure & Whitfield, 
electric lighting of hospital, £358. 105: W. A. Shaw & Co.. 
telephones (hospital). £28. 5s.. and electric bells (schools). £16. 5s. ; 
J. W. Gray & Son, lightning conductors, £24. 

Pontypridd Council have placed an order with Siemens Brothera 
Dynamo Works for 12 months’ supply of Tantalum end Woten 
lamps. | 

The tender of the British Electric Transformer Co. has been ac- 
cepted by Sheffield Corporation (at £1.051. 103.) for two sets of thres- 
phase transformers, 

Clacton-on-Sea Council have accepted the tender of Johnson & 
Phillips for 20 l0-ampere are lamps. columns. cables. &c.. for light- 
ing the sea fronts at £1.171. Os, 4d. 

West Bromwich Council have accepted tho tender of Richardsons, 
Westyarth & Co. for a surface condenser for the ].000-kw. turbo- 
elternator. 


Stafford Council have accepted the tender of E. Green & Son for 
àn economiser at £213. 105, 


Lowestoft Council have accepted. the tender of Leipziger & Co, 
for tramrails at £8. 3a, per ton. 

Londonderry Corporation have accepted the tender of the Reason 
Mfg. Co. for the supply of fuse boxes for the current year. 

Walsall Council have aceepted the tenders of the British Thomson- 
Houston Co. for the supply of a 33-H.P. motor and starter. at £15. 1s. 6d. 

Southampton Council has accepted the tenders of Siemens Bros, 
Dynamo Works and Lankester & Son (at £66. 4s. and £25. 19s.) for 
annual supplies of lamps and hurricane lamps, &c.. respectively, to 
the tramways department. 

The tender of Lleipzieger & Co. has been accepted by Lowestoft 
Corporation for the supply of tramway rails at £8. 3s. per ton. — 


Government Contracts.—Contracts were placed with the following 


or th» City of Mers OURNE (Victoria). Tender form, specification, War Office.—India Rubber, Gutta Percha & Telegraph Works Co., and 
0. e by obisined from the Agents for the City Council, § the Electric Construction Co., dynamos, &c. 
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r- India Office. —J. Stone & Co., armatures ; Siemens Bros. & Co., carbons 
and cells: British Westinghouse Co., engines; Bullers (Ltd.). insulators. 

Crown Agents for the Colonies.—Saxby & Farmer, signalling materials ; 
Telegraph Construction & Maintenance Co., twin-core submarine cable ; 
Siemens Bros. & Co., and Bullers (Ltd.), telegraph posts, &c. ; Tyer & Co., 
tablet instruments, &c. 


General Post Office.— Western. Klectrie Co., loading coils, paper core,. 


and s. and c.c. cable and telephone exchange equipment (Sevenoaks) ; 
London Electrie Wire Co. & Smiths, flexible cords ; Lancashire Dynamo 
& Motor Co., portable generating sets; Automatic Telephone Manufac- 
turing Co., meters: Gent & Co, telephones : Johnson & Phillips. i.r.v. 
and c. and paper core cable; W. T. Henley's Telegraph Works Co., 
submarine cable; Tavlor, Tunnicliif & Co., insulators: British L. M. 
Ericsson Mfg. Co., lightning protectors, &¢. ; British Insulated. & 
Helsby Cables, T. Bolton & Sons, Elliott's Metal Co., R. Johnson & 
Nephew, Shropshire lron Co., F. Smith & Co. and JJ. Wilkes, Sons & 
Mapplebeck, copper wire ; Ward & Goldstone, ir. v. and e. cable ; Turner, 
Atherton & Co., electric lift (Birmingham) ; J. Mowlem & Co., laying lines 
of pipes (Margate); Clough, Smith & Co., ditto (Crovdon); Peel-Conner 
Telephone Works, telephone exchange equipment ( Lincoln). 


Commonwealth Contracts.— Tho Australien Postmaster-General’s 
Department have accepted the following tenders : 


Vietoria.—Siemens Bros. Dynamo Works, 4,000 vds. submarine tele- 
phone cable £548 ; British Insulated & Helsby Cables, 11 tons h.d. copper 
wire £850. 17s.. 50 tons ditto £77. 7s. per ton, 11 tons braided ditto £99. 5s. 
per ton, 5 quadruplex resistance sets £160. Ts. 34. ; General Electric Co. 
(London), 480 trembling bells 3s. 3d. cach, 200 e. b. wall telephones 36s. 9d. 
each, 200 ditto 27s. 6d. each, 3,000 telephone cords 1s. 03d. each; W.N. 
Hill, 10 tons galv. steel wire ; Williams & Co.. 43,000 steel spindles 31d. 
each, 10.300 ditto 9d. each ; Gibbs, Bright & Co.. 11 tons brorz» wire, 
£87. Is. Od. per ton. 

Queensland.— Western Electric Co., 35 c.b. switehboards £9. 15s. each ; 
5 ditto £14. 15s. each, 1 ditto £67. 10s., 2 ditto magneto £15 cach, 30 ditto 
£6 cach, 20 ditto £8. 10s. each, 10 ditto £9. 3s. cach, Z0 ditto £12. 16s. 3d. 
each ; British Insulated & Helsby Cables, 27 magneto switehboarcds 
£39. Ils. Xd. each; Siemens Bros. Dynamo Works, 1,417 iron or steel 
poles 32x. 6d. each ; Stewarts & Lloyds. 61 iron or stecl peles 59s. 41d. 
each, 616 ditto 70s. each, 173 ditto 110s, 9d. cach, 

South Australía.—Rritish Insulated & Helsby Cables, 10 tons h.d. 
copper wire £69. 18s. per ton; W. T. Henley’s Telegraph Works Co., 
25 miles wire £7. 3s. 6d. per mile, 40 miles ditto £22 per mile, 20 miles 
ditto £8. 4s. Ëd. per mile, 17 miles ditto £17. 7s. 6d. per mile, 3 miles ditto 
£3 per mile ; Western Electric Co., 55,000 insulators bid. each ; Dalgety 
& Co.. 10,060 insulators 41d. each, 10,000 pattern A 4Ẹ}d. each; Steele & 
Baker, 5,000 insulators 1-925d. each, 1 motor with starter £19. 10s. ; 
J. Bartram & Son, 3 cb. &witehboards £43. 1s. cach, 14 ditto £23. 12s. 
each, 20 ditto £18. 13s. each, Z0 ditto £14. 12s. 6d. each, 30 ditto £8. 19s. 6d. 
cach, 40 ditto £7. 10s. each. 

Electric Clock Installations.— The Magneta Time Co. have recently 
installed 380 dials at the Imperial Hotel (London), and they have also 
secured the contract for Marconis Wireless Telegraph Co.'s now 
premises in the Strand. London, W.C. The epparatus will be 
idential with the equipments installed throughout the chief poste! 
buildings in. London. | 


BUSINESS NOTICES. 


Mr. Carl Oppermenn notifies that he has resigned his position as 
director end manager of the British Electromobile Co. (Ltd.). Al- 
though retaining a financial interest he no longer takes an active part 
in the management. Mr. Oppermann is opening early in May the 
St. George's Gerage, at 16, Fulham-road, Kensington, London, S.W.. 
which is being built to Mr. Oppermann’s specification and design, and 
will provide acccommodetion for over 100 ears end 80 private lock- 
ups on the ground floor, and on the upper floors there will be exten- 
sive repeir shops, drawing office and stores. Telephon? number, 
5837 Victoria. : . 

The Lengdon-Devies Motor Co. notify thet their works telepnone 
number is “ Lee Green 1473." Communic.tions for the comp^ny 
should be eddressed to 110, Cennon-street, London, E.C., ond goods 
end invoices bo delivered zt the works, Ea;stdown Works, Dermod- 
ros d. Lewisham, London, S.E. | 

The telephone number of Mr. Cecil Y. Knight, London represen- 
tetive of the Morgen Crucible Co.’s Brush department, is now 460 
Hemmorsmith. 

The Hill Publishing Co. notify thet in future they will publish ell 
books issued in connection with the " Reilway Age G^zette," " Signal 

ngincer " end “ Americo Engineer.” 


Sale by Auction.—Messrs. Fuller, Horsey, Sons & Cassell will 
include in their sele by suction at H.M. Dockyard. Cheatham, on 
Tuesday, May 14, and following days, at 11 a.m. cach dey, 150 tons 
scrap brass end mixed metal, 45 tons mangenose and phosphor 
bronze, 2,100 tons scrap stecl, 1,100 tons wrought and c.i. scrap, 
200 tons old steel wire rope, 80 tons old lead. 60 tons lead and zine 


eshes and bottoms end sere.) zin^, 40 tons electric ccb!o, clectrica] 
gear and stores, lethes, tools. &e. May b» viewed three days prior 
to end on morning of sale. Cetalogues (6d. each) may be had at the 
Dockyard or of the Auction?er-. 11. Billiter-cquero, London. E.C., 
and 100. King-street. Menchester. See elso £n edvertisemcunt, 


Patents Development.—The proprictors of patents Nos. 9,413, 
9,419. 9.423 and 9,424, 1905, for '* Improvements in pneumetic tub» 
systems," desire to mak» arran»ments for exploiting sym» in this 
country. Applications to Messrs. Has?ltin^, Lak? & C», prtent 
agents and consulting engineers, 7 and 8, Southampton-b:ildings 
Chancery-lane, W.C. , 

The owner of Patents Nos, 7.028/1908, for '' Imorovements in 
apparatus for alternwtive wireless telegrephy anl telephony”; 
4.026/1909 end 4.027/1909, for “ Imorovements in wireless tele- 
phony,” and 4,028/1909, for * Imorovcm^nts in electric condensers,” 
desires to negotiate for tho granting of licences Applications to 
Messrs. Lloyd Wise & Co.. patcn* agents and consulting engineers, 46 
Lin-oln's Inn Fields, London. W.C. DUO UE 


The proprictor of patent No. 10.311/1909. for “ Improvements in 
electric sefety lamps," desires to dispose of s» ne or negotiate for the 
grent of liconess thereunder. 


Advance in Prices.—The General Electric Co. notify that. owing to 
the increased cost of raw materials.they are compelled to advance all 
prices in section W of their catalogue relating to wires, cables, line 
material. &c., by 10 per cent. a5 from April 22. 

The present notice is supplementary to that issued on March 1, which 
notified that the advance applied to pages 898 to 913 containing the prices 
of articles constructed wholly or partly of iron or other metal. such as 
insulators, bolts, &c., for line construction. The present notice applies 
to the whole catalogue excepting tin wire and solder, where the special 
20 per cent. advance already notified is maintained. | 


Great Central Railway.— Meny of the most important developments 
in modern railwey enterprise are to be found to-day in th? methods 
initiated for dealing more economically and efficiently with suburban 
tr. fic. Of these mothods the introduction of th? petrol electric esris 
at present of particular interest. We learn thet the adoption of this 
type of car by the Great Central Ruilway wes desided upon by the 


goperel manogor (Mr. Sam Fav) efter personel investigstion of 
equipments supplied by the Westinghouse Companiss. An illus- 


trated technical description of the cor appoareod in the last issue of 
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BANKRUPTCIES, LIQUIDATIONS, &c. 


Under the compulsory winding-up order egainst the Re. rzani- 
sation and Control Syndicate (Ltd.) Mr. H. M. Wincerls, Official 
Receiver. ha3 issued his report. 

The liquidation accounts show liabilities, £2, 160, against assets valued 
at £5,000, but with regard to contributories a deficiency of £5,411. The 
syndicate was promoted by Mr. D. J. Delyannis to acquire a controlling 
interest in the London Electrobus Co. (Ltd.),and the nominal capital was 
increased from £10,000 to £40,000. Only £6,424 shares were subscribed 
for cash, and £2.000 were issued as fully paid in part payment for the 
undertaking and assets of the Electrobus Company. Some of the cash 
subscriptions were obtained in response to letters and circulars con- 
taining statements which will require investigation. 

First meetings of creditors and contributoriea of tli? Davis Elec- 
trice] Co. (Ltd.) will teke place on April 30. et 33, Carey-street, 
London, W.C. | 

In the matter of the Langdon Davies Motor Co, (in liquidation) we 
have received notification from Mr. C. F. Capa, tho receiver and 
liquidator, that he has '* disposed of the business for a less sum than 
is required to pay the emount of principal and interest due to the 
debenture-holders. and in these circumstances h^ regrets thet there 
will be no funds availeble for distribution amongst the ordinery 
creditors." 


A mceting to receive an account of the winding-up of the Fife 
Electrie Power Co. (Ltd.) (in liquidation) will be held at the offic? of 
the liquidator. Mr. Jas. Watt, 28, Che"lotte-7quer». Edinburgh, on 
May 14. 


The following resolution hès been pessed by the Switchgear Co. 
(Ltd.) : “ Thet the Switchgear Co. (Ltd.) b» wound up voluntarily 
ond thet Mr. Herry Keeling, of 109, Colmore-row, Birminghem. 
chartered e.ccountant, be end he is hereby eppointed liquidetor." 

' Messrs. Switchgear & Cowens (1911) (Ltd.), who zequired end ere 
carrying on the business of the Switchgear Co. (Ltd.). and of Cowens 
(Ltd.), intend to apply to the Registrar for permission to delete the 
(1911) from their title. They have been informed by the Registrer 
thst the title “Switchgear & Cowens (Ltd.) " csnnot be grented 
while the Switehgear Co, remeins upon the Register. | 
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PATENT RECORD. 
— 1 —— 
SPECIFICATIONS PUBLISHED. 


ecifications recently published have been specially 
Pryor, Chartered Patent Agents, 70 and 72, 


The tallowtne abstracts from some of the sp 
compiled by Messrs. MEWBURN, ELLIS & 
Chancery-lane, London, W.C. 

1910 SPECIFICATION, 
29.493 VaNpERvELL & MipsLev. Self-regulating dynamo-electric machines. (Patent 
of addition not granted.) 
1911 SPECIFICATIONS. 

62€4 Raru & Hcimes. Gas-detecting apparatus for portable electric hand-lamps. 

6,6011 Eveciric & OFDNANCE Accesscrigs CO., EtcHeLLS & Price, Variable specd 

dynames such as these employed for train lighting. (Coenate Application 


16.C€8 11.) 
6856 Rosin. Incande:c:nt electric lamps. 
6.984 Ottver Arc Lamr. Ltp., OLIVER & PELL. 


Electric lamp-holders. 
hanism for internal-combustion engines, 


7.376 Guinness. Magneto trip mce 

9925 Moreow & Evwarpes. Fence. telegraph and other posts. 

10219 Smitu. Centrollers fcr electric mctors. 

11.237 STERLING TELErHCNE & ELECTRIC Co., & BELL. 
systems. (addition to 1.631 10.) 


12.175 Ei::sceN & JaccBs. Telephone signalling systems. 
Plug-and-socket electrical connections. 


2225 Luncperc. LUNDBERG & LUNDBERG. 

12,833 Jounscn & O'DONNELL. Electrically-operated or controlled indicating appa- 
ratus tor use with signalling apparatus on railways. ` 

12.941 RvsseLL & SAUNDERS. Elcctrically-operated fastenings for railway-carriage and 
other doors. , 

15.038 MipoLEY & VANDERVELL. Dynamc-electric machines. 

16.981 Price. Construction of electric plug connection. 

16 667 McBerty. Automatic telephone-exchangz selector. (23 7 10) 

17040 Siemens Bres. Dynamo WORKS. Lrp. Alternating current commutator 


elates to eenerators of the above type which are excited by means of their own 
pressure and whose rotor and stator windings are placed in series. The patent has 
for its otvect the compoundine of the field of such generators. It includes compound- 
ine the field of a rotary field polyphase alternating-current commutator generator of 
the above type in a direction not only coincid 
but also in a directizn at right angles thereto by arran 
and rotor load ampere-turns differs slightly from unity, 


of the stator and rotor windings do not coincide. e 
lders or carri:rs for supporting incandescent electric 


18,036 StarFcrD & Barnes. Ho 
lamp shades and the like. 
18.575 Siemens Bros. Dynamo Works. LTD., & SCHUPP. 


motors. 
19.695 Coan & CooK. Trolleys or collectors for clectricity. 
metal filament lamps. (4 5:11.) 


20.224 Scuwap. Process for the manufacture of electric t (4 
A process for the manufacture of electric metal filament lamps which consists in first 


inserting within the lamp bulb amorphous phosphorus. and n*xt exhausting the bulb. 
then detaching the lamp from the exhausting apparatus by sealing off the bulb and 
finally brineine the filament for the first time to incandescence after all connection 


wen the exhausting apparatus has been severed. — | 
20.995 Siewens SCHUCKERT-WERKE CES. Safety devic? for electric cables. (25 11.) 


22948 THcmescn, Annunciators for hotels and the like. — 

24.431 Peikgv. Electric contact making and cut-out devic?s for electrically lizhtiig 
motor cars and other vehicles and ro!ling steck. 

2521] Burnuam. Electric reading lamps. - 

25.916 Beck, Electrcdes for arc lamps. 

27474 TscposNER. Method and apparatus for the electric transmission of pictures. 
(412 1L) 

The transmitter consists of a hollow transparent cylinder rotated in a light- proof 
casing, Through an opening in the casing light is projected through a transparent 
negative on the cylinder to a selenium cell arrang:d in the interior; the cell is connected 
with a battery and solenoid. The core of the solenoid is connected with one pole of 
the line circuit and is provided with a contact spring which slides on a rotating 
cylindrical contact maker. As the current is more or less weakened by the selenium 
cell as the picture is rotated, the core of the solencid will be more or less attracted. 
and by bringing the contact spring in longer or shorter contact it thus produces 
current impulses in the line. The receiver consists of a rotating cylinder in a light 
ticht box provided with an aperture opened and closed ty a shutter operated by the 

impulses of the line current through an el¢ctro-magn°t. The method can bz adapted 


for the wireless transmission of pictures. . l 

27.902 Fixen. Process and apparatus for electrically decomposing fluids. 

26.082 Bruce PEBBLES & Co. (Incorporated 1908) & BmookHousE. Apparatus for 
lifting: the brushes and short-circuitine the rotor windings of alternating-current 
dynamo-electric machines. 

28.747 OiMsrED. Voltage regulators for el-ctric gzn*rators. (23/12,10.) 

1912 SPECIFICATIONS, 
transmitters. 


(20, 2/11). 


Electrodes for flame arc lamps. 


Intercommunication telephone 


bur 


ant with the direction of the main field. 
ving so that the ratio of stator 
and that the magnetic axes 


Starting switches for electric 


2336 Apams. Sanitary protectors for telephone 
3,026 Bescu. Water-tieht terminal for electric cables. 


APPLICATIONS FOR PATENTS. 
f) are not open te 


No. R. —The andermentioned Applications (except those marked 

public inspection until after acceptance of Complete Specifications. T hose marked * are 

open for inspection 12 months after the date attached to them, tf they have not been published 

previously tn the ordinary course. Names within parentheses are those of communicators 

Gfinventions, W hen comolete Specification accompanies application, an asterisk (s affixed, 
. February 20. 1912. 

4.270 Western Evectric Co. (Western Electric Co.. U.S.) 
party-line telephones and the lik».* i . 

4,283 ALLHANNA SVENSKA ELEKTRISKA ÁKTIEBOLAGET. Acc^lerating or retarding the 
vatiations of electric fields. (24 2 11, Sweden.)* 

4.303 APPENZELLER. Ekctric couplings. (20 2 11, Germany.)* 

February 21, 1912. 

4345 Kerrie & Mavpick. Snips’ telegraph apparatus or the like. 

4.358 Hammer. Electric tel»phon^s. 

4.365 Way & THORKELIN. Arc lamps.* 

4383 Evectric Construction Co. & McMILLAN. 
tric systems for us? therein. i aor . . 

4.387 Ges. JuNGHANS AxT.-OEgs. Utilising the illuminating properties of radio-active 
substances. (26 1 12. Germany.)® 

4.399 Cocrer. Electric heating-devizs. 

4,407 SCHIESSLER. Telegraphy and telephony by submarine 
head lines, and the like. (Addition to 4,061, 12. 3,4, 

4.408 Louis. Power-transmission devic2s. 

February 22. 1912. 

4426 LoncBoTTom & Farrar. Fixing conduits and fittings. 

4.439 CarrELL. Tramway and like rails. 

4.458 Bruxwicki. Electro-magnetic reversing gear.’ i 

4460 Axt.-Ges. Brown, Boveri BT Cie. Alternating current dynamo-electric genera- 
tors. (22.2 11, Germany.)* : : 

4,525 Crompton & Co. MacrARLANE & Burce. Motor vehicles with electric trans- 
mission, 

4,529 B.T.-H. C». & Gar ron. Dynamo-electric generators, 


Signalling systems for 


Prot:cting continuous current elec- 


cables. long-distance over- 
|l, Austria.)* 


4,535 KorTING & MATHIESEN AxT.-GEs. Cover fo 


Germany.)® 
4.552 BootH & BcoTH. 
4.554 McOiLvRAY. (Hugh Alexander Cook, West Atrica.) 
rails. 
4.577 Railing & STRACHAN. Electric switches. 
4.585 EriRNNE. Transmitter for printing-telegraph systems. 
4.588 ELEKTRUTECHNISCHE INDUSTRIE M.R.H. Electric vapour apraratus 
liquid electrodes, (10 11 11, Germany.’ l 
4.592 McncAN CruciBLe Co. & Grant. Brushtolders for dynamos, electric generators 
or electric motors. 
4,595 Petras. Electric cut-outs for overhead conductors. 


February 24, 1912. 
4.655 TiwMis. Telephones. 
4.070 STRATTON & CLAREMONT. Stuffing-Eoxes employed for packing and sealing the 


ends of electric cables in joint boxes and the hke.” 


4.671 STRATTON & CLAREMONT. Joining electric wires and cables.” l 
4.682 VANDERVELL & MipoLgy. Switchtourds used in connection with electrical 


installations on motor-cars and like vehicles. — 
4,688 B.T.-H. Co. & Younc. Brush-shifting mechanism for dynamo- 


(Divided application on 13.650 11. 6.! 
4,691 Scc. JACQUET FRERES.  Sreed-reeulating devices. (24 2 11. France)? 
4.698 Siemens Bros & Co. (Siemens & Halske Act.-Ges.. Germany.) 


exchange circuit. (Addition to 11.251 10.1% l 
4,699 BLoxanm. (Bosch, Germany.) Interrupter for electric ignition of internal- 
combustion engines. 
February 26. 1912. 


Electric lamps and reficctors therefor. 
Apparatus for providing electric light on motor-road 


Distribution and measurement of electricity, — 
Joint for railway and tram 


(24 211, Germany a° 
with several 


electric machines, 


Telephone 


715 KRUGER & COLLINSON. 
716 CLARKSON & Morison. 
vehicles. 

730 Stewart. Alkaline electric accumulators. 
762 NICHOLSON & SCHREIBER. Production of high-frequency electric oscillations, 
773 TATTERSALL. Telephones.” 

4,779 J. Portic Akr.-GEs. & ELLINGEN. 

supports.’ 
4.780 Gesr. Siemens & Co. Negative cartons for electric searchlights. 


Germany.) ’ 
4.781 CRONIN. Revoluble joint or swivel coupling for electric conductors. 


4.783 Stiruman. Electric incandescent lamps. 
4.79] GOTTSCHALK. Controlling and recording the consumption of electrical en tey.* ] 


4.792 ScuRoEDER. Electro-maznetically operated circult-breakers. * 
4.820 Saprer. Safety electric lamp. 


4. 
4, 
4. 
4. 
4, 

Suspending electric conductors between 
(28 4 11, 
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COMPANIES' MEETINGS AND REPORTS. 


oe pee 


ANGLO.ARGENTINE TRAMWAYS CO. (LTD.) At the meeting last week 
the chairman (Mr. J. B. Concanon) said that they carried. 200.151,38» 
passengers, an increase of 22,728,311 over the previous year. Phe gross 
receipts were £2,631,836, an increase of £212,650, a remarkable achieve- 
ment. Working expenses increased by £159,835, of which £10,000 was due 
to having debited working ex penses and carricd to credit: of renewals fund 
£120,000, against £110,000, Apart from the natural ipczcase in expenses 
due to larger mileage and heavier traffies, some of the heads showed ex- 
ceptional additions. Current (owing to dearer coal) cost £22.563 more 
and the extra 12 per cent. tax on surplus traffic receipts over $50,000 per 
kilometre of line open added £21,389 to municipal taxes. But for these 
extra increases (aggregating £50,000) the percentage of expenses to trate 
receipts would have been 58°30, against 3910. Last vear they expended 
£208,012 on ordinary maintenance, and upon renewals £l 19.507. The 
net profit (£907,907) showed an increase of £52,515. After makine pro- 
vision for all charges and preference dividends, the balance was £193.395. 
An interim dividend of 4 per cent. had been paid upon the ordinary shares 
and a further dividend of 3} per cent. was recommended, making 41 
per cent. for the vear, leaving £10,946 to be carried forward, | 


ANGLO.PORTUGUESE TELEPHONE CO. (LTD. ‘The gross revenue for 
1911 was £57,045, of which operating. management and general ex penses 
absorbed £29,884 and rovalties to Portuguese Government £1,634, leaving 
a gross profit of £25,526. After providing for debenture interest (£2.277), 
sinking fund (£1,322) and income tax (£766) and appropriating £12.500 
to reserve, the amount available for disposel (including £4,722 brought 
forward) is £13,382. In November an interim dividend of 3 per cent. 
was paid. and the directors recommend a final dividend of 5 per cent. (tax 
free), making a total of 8 per cent. for the vear, and leaving a balance of 
£5.382 to be carried forward. During the vesr considerable additions 
and improvements were made in the central offices in Lisbon and Oporto. 
In order to provide funds for contemplated extensions it is proposed to 
increase the capital of the company to £150,000. 


BABCOCK & WILCOX (LTD.) The directors’ report for 1911. states 
that the net profit during the vear was £379,223. 193. 3d. and with 
£68,642. 17s. 7d. brought forward the balance is £447,866, 17s. Deduct- 
ing the interim dividends already paid (3 per cent. on the preference and 
12 per cent. on the ordinary shares), amounting to £102,600, the balance 
is £345,266. 17s., from which the directors recommend payment of the 
following dividends for the half-vear ended Dec. 31, 191 l, viz. :—3 per 
cent. on the preference shares (less tax), and 8 per cent. on the ordinary 
shares (tax free), and a bonus of 8 per cent. on the ordinary shares, absorb- 
ing £135.800, and also the placing of £130.000 to reserve fund and of 
£10,000 to the staff pension fund, leaving a balance to be carried forvard 
of £69,466. 17s. The volume of business done last vear showed an 
increase over that of the previous vear. The constantly increasing cost 
of labour requires continuous extension of organisation and the emplov- 
ment of their capital resources and reserves to compensate for the ten- 


dency of the rate of profit on ordera being reduced. The use of the 


company's marine boilers in the British and Foreign Navies, as well as in 
the Mercantile Marine is increasing. Having regard to the fact that the 


extension of the business has required the reserve fund to be employed as 
working capital, the directors have under consideration a proposal that 
an amount equal to the existing ordinary capital be taken from the reserve 


fund and added to capital account. 
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CALCUTTA TRAMWAYS CO. (LTD)— The balance of revenue for 1911 
amounted to £88,164, making with sum brought forward £89,825. The 
directors propose to pay a final dividend of 4s. Gd. per share, making 
7 per cent. for the vear, to add £10,000 to the depreciation and to carry 
forward £3,918. The traffic receipts amounted to £200,384, as against 
£l54.914. an increase of £15,470 ; and the expenditure an increase of 
£8,030, principally due to the additional mileage run. 

CITY OF SANTOS IMPROVEMENTS CO. (LTD.)—'lhe report for 1911 
states that the profit amounted to £64,635, making. with £4,746 brought 
forward, £60,381. ‘The directors, after placing £4,000 to reserve and 
£2,000 to tramways renewal account, recommend a tinal dividend of 4 per 
cent. on the ordinary share capital, making 7 per cent. (free of tax) for the 
year, leaving £3,062 to be carvicd forward. 

INDIAN ELECTRI’ SUPPLY & TRACTION CO. (LTD.)- The chairman 
(Mr. J. G. B. Stone) stated at the meeting on Wednesday that during the 
past vear the sales of current had risen from 516,000 units to 813,000, and 
the gross receipts from £8,.056 to £10,074. Connections to mains had 
increased. from the equivalent of 21,104 to 28,736 8 ep. lamps. The 
present figure exceeded. 30,000 8 c.p. lamps. On their small length of 
tramway they had carried a larger number of passengers with a reduced 
number of cara, and the earnings were 462d. against 4:17. 

INDO-EUROPEAN TELEGRAPH CO. (LTD.) —lhe directors have deter- 
mined, subject to final audit. to recommend payment of a dividend for 
the six months ended Dee. 31, 1911, of 17s. 6d. per share (making with 
interim dividend already paid 6 per cent. for the vear) and a bonus of 
20s. per share, both tax free. They also recommend a special distri- 
bution of 15s. per share (tax free) out of interest accrued during the year 
upon certain investments and advanced accounts. The dividend, bonus 
and special distribution are payable on the Ist prox. The transfer books 
will be closed from April 18 to April 26 inclusive. 

LANCASHIRE POWER CONSTRUCTION CO. (LTD.)—The directors! report 
states that the contract with the Lancashire. Electric Power Co. for the 
extension of their generating station has been completed. The extension 
consists of buildings designed to accomm« date three generating sets of a 
total capacity of about 10,000 kw., together with a first unit of 2,500 kw., 
and the necessary boilers and other auxiliary plant. Owing to the increas- 
ing demands the Parliamentary company (whose trading profits for 1911 
was £10,695) has found it necessary to proeced with the installation of a 
second unit, and the order for the plant, which is to have a normal full- 
load capacity of 3,500 kw., has been placed with this company. The 
growth of the Lancashire Power Co.’s business during 1911 has been well 
maintained in spite of adverse conditions brought about by the unsettled 
state of the labour market — 17,771,936 units were generated, against 
13,646,307 units in 1910, and 9,251.83] units in 1909. The maximum 
load was 5,609 kw., 4,690 kw. and 3,820 kw., and the horse-power con- 
nected 13.600, 10,600 and 7,710 respectively. The receipts from the six 
districts in which the company operates electric lighting orders have 
shown a marked increase, the actual figures being £168 for 1910, and 
£1,368 for 1911. The capital expenditure on these six orders amounts to 
£10,607. Several important contracts came into operation during the 
year and the demand from collieries and textile works has been particu- 
larly encouraging. The new weaving shed referred to in last year’s 
report was completed during last summer and the system of driving, 
viz., a separate motor for each loom, is giving great satisfaction to all con- 
cerned. This development has been followed very closely by those 
interested in the weaving industry, and numerous inquiries in connection 
with the system adopted have been received. The consumption. of 
energy during the first two months of the present vear has shown a con- 
siderable improvement over 1911. 

MIDLAND ELECTRIC CORPORATION FOR POWER DISTRIBUTION (LTD .) 
The report for 1911 states that the accounts for the year to Dec. 31 show 
a credit balance of £2,500. Under the agreement. referred to in the 
report for 1909 the debit balance in revenue account of £4,239, shown in 
the last balance-sheet, has been discharged. 

MUSSELBURGH & DISTRICT ELECTRIC LIGHT & TRACTION CO. (LTD.) 
The accounts for 1911 show a eredit balance of £6,818. With £1,403 
brought forward the total is £8,221. After paving debenture interest, 
dividend on preference shares at 3 per cent., being balance of 21 per cent. 
for 1908 and } percent. on account of 1909, and interim dividend. on 
preference shares of 3 per cent. on account of arrears for. 1909, leaving 
2! por cent. outstanding, there was a balance of £671: £400 has been 
placed to reserve and renewals fund, and £105 written off as deprecia- 
tion on furniture, plant and tools, carrving forward £108. 


ORIENTAL TELEPHONE & ELECTRIC CO, (LTD.)—Including 
£18,099. 16s. 3d. brought forward from 1910, and after deducting the 
interim dividends of 3 per cent. on both the preference and ordinary 
shares, and making the necessary provision for redemption of debenture 
stock, and other ehargzes,the amount to be dealt with for 1911 is £48,680.195. 
The directors recommend payment of a final dividend of 3 per cent. (less 
tax) for the vear on the preference shares and a final dividend of 5 per 
cent. (tax free) on the ordinary shares (making 8 per cent. for the vear), 
the transfer of £10,000 to reserve and £1,000 to reserve for contemplated 
staff pension scheme, the writing off of £3,500 expenditure on exchanges, 
&e., carrving forward £23,715. 6s. The Bombay Telephone Co. has 
increased its dividend from 8 to 9 per cent. and the Bengal Telephone Co. 
from 5 to 6 per cent. The Telephone Company of Egypt and the China 
& Japan Telephone & Electric Co. continue to pay their previous rates 
of 10 and 5 per cent. respectively. Underground cabling extensions 
in Madras have been completed, and similar work is in progress at Ran- 
goon. ‘The extensions in the Island of Mauritius are now nearly com- 
pleted, and the sub-exchange at Curepipe will be working shortly. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES, &c. 


, NEW COMPANIES. 


AUTOMATIC MFG. CO. (LTD. (121,352.)--Reg. April 11, capital 
£500 in £1 shar. 8, to carry on the business of owners of patents and 
inventions, contractors for electric lighting, &c. Private company. 
Reg. oftice: 27, Queen Victoria street, E.C. ` 

DUBILIER ELECTRICAL SYND. (LTD.) (121,558 ) — Reg. April 11, 
capital £10,000 in £1 shares, to carry on the business indicated by the 
title and to adopt an agreement with W. Dubilier. Private company. 
Rev. otlice: 96.8, Leadenhall.street, E.C. 

ELECTRIC MARINE PROPULSION CO. (LTD) -Hheg. in Edinburgh, 
April 4. capital £60,000 in £1 shares, to acquire the interests of Mavor & 
Coulson (Ltd.) in inventions for applving electricity to ship propulsion. 

"SAFETEE' CONTROLLING APPLIANCES CO. (LTD.) (121,302.)— Rew, 
April 12, capital £7.000 in £1 shares (5,000 preference), to take over the 


M " " ' " 
business carried on by A. L. Weekes, and to carry on the business of 


manufacturers of electrical controlling gear, switch fuses, cooking, heating 
and domestic appliances, motor starters and regulators, &c., and to adopt 
an agreement with A. L. Weekes. Private Company. X. L. Weekes is 
first director. Secretary (pro tem.) A. E. Ralph. 


MORTGAGES AND CHARGES. 


ELECTROMOBILE CO. (LTD.)—Issue on April 3, 1919, of £161. 5s. 
debentures, part of a series of which particulars have already been 
filed. 

C. J. THURSFIELD & CO. (LTD.)- -Particulars of £4,000 debentures, 
created April 1, 1912, filed pursuant to Sec. 95 (3) of Companies (Con- 
solidation) Act, 1908, whole amount being now issued. Property 
charged: Company's undertaking and property, present and future, 
including uncalled capital and book debts. No trustees. 


RECEIVERSHIP. 


KIRLEW BROS. (LTD.) - A. Whale, 80, Bishopsgate, E.C., ceased to 
act as receiver or manager on April 4. 


CITY NOTES. 


o d 


MEMORANDA (April 18).—Bank rate 34 per cent. (since Feb, 8, 1912) 
Price of silver, 27:d. per oz. Consols 78 —78] for money ; 78. — 78: for 
account, Consols Pay Day, May 3; Stock and Shares Continuation 
Days, April 24 and May 13. Ticket Daya, April 25 and May 14; Pay 
Days, April 26 and May 15; Mining Shares Carry Over Days, April 23 
and May 10. 

Prices or Metats (London).—Copper, 703; three months, 71}. 
Lead, English, 163; —16 |} ; Foreign, 165; —16 œ. Spekter, 23}—26; 
Tin, English, 202—203; Foreign, cash, 1972; three months, 194}. 
Iron, Cleveland, cash, 55/8; three months, 51/6. 


BRITISH ELECTRIC TRACTION CO. (LTD.) —The directors have declared 
an interim dividend of 3 percent. onthe 6 percent. cumulative preference 
stock on account of the year to March 31. 

CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.) -In regard to the 
alleged purchase of this company’s undertaking by the City of London 
Corporation the secretary (Mr. A. F. Harrison) has sent a letter to the 
Press denving that any communication on the subject has been received 
by the directors of the company. 

COUNTY OF LONDON ELECTRIC SUPPLY CO. (LTD)—The transfer 
books and register of holders of the second debenture stock ave closed 
from the 17th to 30th inst. inclusive, preparatory to payment of interest 
duc Mav 1. 

FLEMING, BIRKBY & GOODALL (LTD.)— The directors have declared a 
dividend of 6 per cent. on the ordinary shares, £5,000 being added to 
reserve. 

KALGOORLIE ELECTRIC TRAMWAYS (LTD.) —This company s trallie 
receipts during March were £3.384.. Total since Jan. 1, £8,952. 

MADRAS ELECTRIC TRAMWAYS (1904) (LTD.) —This company’s traffic 
receipts for the fortnight ended April 15 were R.25.848 (increase R.4,000). 
Aggregate sinec Jan. 1 R.170,396 (increase R.13,708). 

MONTEVIDEO TELEPHONE CO. (LTD. -—Interim dividend for the 
half-year ended Jan. 31, at rate of 6 per cent. per annum, has been 
declared on the ordinary shares. | 

MONTREAL LIGHT, HEAT & POWER CO.—A dividend of 2 per cent, 
(being at rate of 6 per cent. per annum) has been declared for the 
quarter ending April 30. 

NEWCASTLE & DISTRICT ELECTRIC LIGHTING CO. (LTD.)— This com- 
pany has this week made an issue of £150,000 6 per cent. second mortgage 
debentures at 994, 

TELEPHONE COMPANY OF EGYPT (LTD.)—Final dividends of 6 per 
cent. (tax frec) have been declared on the preferred and deferred shares 
for the half-vear, making 10 per cent. for the vear. £1,000 is placed to 
reserve for staff pension fund and £85,959 carried forward, 


\ 
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seciatountes “altri ig] mls Sal el cha ie tal Bi e Eg PEDE ID: 
ration ei" ri * r Cl. «ee» 9c29* a , $5 
E vorne tins eae e UN Tell S E 10 6/0 | Do. 6 per Cent. Cum. Second Pref. . lor—Il_ 511 6 Feb, Aug | '" ; ” 
Antlo-Argentine ecc oo5oc 15 773.839 + ' St. 44% Do. 4j per Cent. Deb. Stock (red.) . K 100 —102 i 490 an, July : 
Ashton-under-Lyne........| 3 1416 | 1 5. 5/6 Brompton & Kensington Elec. Sup. Ord... rm S17 6^ March... 75 | .. 
Ayr Corporation... «ee. 48 13,973 |4- 3/6 7 per Cent. Pref. .ssseccecesacess | 7—8} 4 9 O; Mar, Sept EN UK 
Barnsley eene 14 2193 l- | S^! 4% | Central Elec. Sup, Co. 4% Guar. Deb. St-k. 98 —101 4 0 6 pune, Dec | 4a eT 
Barrow eee E 14 4.362 a 5 2/6 aan Ces wy, End & City) El. SUP. s 44—S 5.00 Feb, Aug | 44 4l 
Bath Electric Trams, Ltd.. .| 15 10,604 l+ 5. 2/3 , Do. 4j per Cent. Pref. ... . 4i—4 417 0. Feb, Aug | ~) 
Birmin gham Corporation Fn 2 20,699 + 5,244 ! St. 4% ] Do. 4 per Cent. Deb. Stock (red.) . 5—9 4 30 Jan, July | 1014! 101 
Birmingham & Mid and: no 14 "12, 226 + 7 | T St. 144% ' Do. 4$ per Cent. Deb. Stock (red.)...... 100 —102' 49 0. oe 4h 
Blackpool & Fleetwood . A L 5 2⁄3 | Do City Undertaking 4}°% Cum. Pref.. 3—4} 590 jan. July | d 
Blackbum Corporation npn «2 2 678 + 5 3/0 1 dab pedi. Supply Or d. eoaeesetee qos 4! -~5 i 5 5 0 arch eeee a | adl 
Boiton Corporation. ism abel 2 5.284 a 1,008 St. 44% . Do. er Cent. Deb. Stock (red. ) es 3 —1{0 4 l0 6 June, Dec ie es 
Bombay SE a Mar. ! 32:899 l+ 2227 ote 44% . Chiewich lec. Supp. Gorp. Ist Mort. Rb | 91 —94 417 3 ys 231 16; 
Bournemouth Corporation. .! April tl 3059 | ^" lo 10/0 : City of London Electric Lighting Ord.. 131—214 313 3 Feb, Aug | 3 T 
Bradford Corporation v l 4.761 + 10, 6/0 i 6 per Cent. Cum. Pref s.p 174 —19] 3 1 6 me July 1071 
Brighton Corporation. . . 2 2073 | St 5?$ ; Do. Sper Cent. Deb. Stock (red.)...... | 117 —1201,4 4 0 June, Dec Mo 
Bristol Trams & Carriage de 15 92695 i+ 10,785 4) St 44% Do, 4} per Cent. 221 Deb. Stock (red.).., 101 —104 4 8 6, Jan, July |. ‘°° ne 
Burton Corporation ...... 2 55] + , 10! 8/0 | | County of London Elec. "E ny Ord. end 104—101] 510 0 eb, Aug ib 10} 
Bury Corporation .... 2 | 5212 |- d pe S per Cont Deb, Stock (red) 202. 102—109 4 3 3 Jaw July | n 
ramwa lo [' St (9 O. per Cent. De tock (r e... = an, Jul; dd e 
a We agg 2M ” JS [R892648 /+R108.443,1 SE 4490 | Do. Second Deb. Stock --.see+sese0.| 101 —1041 4 8 0 May, Nov. | JOU .. 
Cardiff Corporation... .. es » 2 3.836 |— 5. oe | Edmundson's Elec. Corp. Ord... ...«..- I- y | june July, 3*5 E - 
Central London Railway .. 15 72158 |— | S. e | Do. 6per Cent. Cum. Pref. .........., 3 —3l | 0 May. Nov. | giri 3 
City & South London Riy.. -l 15 48953 |~ St. 44°. Do. 4j perCent. Ist Mort. Deb. dee 8 —83 !5 29. July 9j| 86 
Cork Electric Trams Co... 15 6.423 |+ 5 3/0 ‘Folkestone Electricity Supply Co. Ord. MIU 5 4 6. Api, Oct ^ °| ** 
Croydon l 1.335 s 5 2/6 | tDo. Sper Cent. Cum. Pref. .......... )j—4 5.46 Mar, Sept! °° eo 
Devonport & Dist. Trams .. 14 6.905 + 1 t. 446% Do. 4h Ist Deb. Stock (red.) ......! 93 —96 415 3 Feb, Aug e dis 
Dover Corporation ..... Ks "T T i 5 5/9 tHove Electric Lighting Ord. ........ Lee. ' ^ 6)—7 6 8 6 April, Oct | '* | = 
Dublin & Lucan Railway .. is 1730 l+ ne St. | 44° | Isle of Wight E, L, & P. Co. Deb. Stock - A 90—93 416 0° NE E 
Dublin United....... BONS 36 73.520 l+ 5 5/0 Kensington & Knightsbridge Ord. 71-7? |, 518 0° Feb, "Aug (Aa .. 
Dudley-Stourbridge ...... 14 110345 H 5 6% | Do. 6 per Cent. Ist Pref. .....seseee. ie 5—5} 514 O Jan, July us oe 
Dundee Corporation — 5546] |— St. ie Do. 4perCent. Deb. Stock (red.)...... 92 —95 |4 5 6) i | o] 
Bist Ham Coundl zv soesus 2 2102 |4- St. | 4% | Kensington & Knytbe. Co. & Notting Hill | 
Exeter Corporation ...... 12 '575 |4- 15 | Co. (Joint Station) 4°% Deb. Stock (red.)... 93 —S6 ! 4 4 6 | April, Oct! **| e 
Gateshead & Dist. Trams . 14 13,710 {+ 129 | St. 43% . Kent Elec. Power Co. Trred. Deb. Stock..| 80 —84 510 O Jan, July rs ee 
Glasgow Corporation ea te 855236 | 44,860 | 1/6 | London Elec. Supply Ord. ........ esp di-2b 315 6 Mar, bx io 
Glossop Tiam$...... s] w 15 Y cere 5 3/0 Do 6perCent. Pref. .....eeee shaven) 4i—5b 6 0 O Mar, Sept, Sk iP 
Gloucester Corpn. ..... vo UN Pa di . St 4% Dc. 4 ber Cent. Ist Mort. Deb. iene aoe | Jan, July 4 | É 
Gravesend Northfleet...... » 2692 |4- 5 2/0 | ep oian Electric Supply Ord. xs] 3]-4b 4 14 O ' April, Oct | a 3i 
Great Northern & City Rly..| | ,, 25,197 |+ 1,488 5 2/3, Do. c Cent, Cum. Pref, .... esee. ' 44t |5 1 6 Jan, July bn 
Greenock & Port Glacow a 3:833 [+ sio [| St 41% Do. 44 per Cont. Deb. Stock Ist Mort...| 10! —104 4 8 O June, Dec | 102 , 101} 
Halifax Corporation ......| w 312 | 4 St. 3176 | Do. 34 per Cent. Mort. Deb. Stock red ): He —87 4 2 O Jan, Juy | ** | œe 
Hartlepool Tramways. ees si 3.215 ES 318 , 44% | Midland Elec. Corp. forP.D. 4h Ist Mort. St! 87 —98 | 4 12 9 ae ee ee 
Hastings Elec. Trams Co. M | i 2513 | 289 | Ste 44°, Newcastle & District E. L. 44 Mt. Db, St. 87 -9 '5 1 9: M oe es | 
Hong Kon... cene s $165072 |+ $27,060 2/6 , Newcastle Elec Supply Ord. (1-50 000 & | 
Hudders‘ieid Corpn. veces! op 3,393 | 159i]. SI CODI dau uem den ' 31-3 6 4 0 Feb Aug| "| e 
Hull Corporation. esses], 5689 l|- 535 5 2/6 ; Do. Sper Cent. non-Cum. Pref. ......{ 3-44 |6 1 6 Feb. Aug | ** ve 
liford District Council s.) w Mol dee 102 ee eo ee rer e eet be cu ge ey as 
Ilkeston District Council . J 00 29 North Metro, Elec. Power Sup. E Morts,...' 99 —102 4 19 é | | oe ee 
Ipswich Corporation MEME a “O16 + "233 l KE Northampton Eiec. Lt. & P. d.. esteos’ i 124,—1 ie | 4 13 8 Feb, Aug ne oe 
Isle of Thanet Co, ........] n 9,188 | 750 4j e D es Do $PBmbolene eee] TATA 4 6 0 Feb, Augl tt) e 
Jarrow ....... eese oed ns 1671 + 141 4 5E M eM "—-—-——— 99 —101 319 O0. June, Dec: ** | ee 
Keighley Corporation ...... ` 6/0 Notting Hill E. L. Co. 6°, Non.Com,, Pref. 10 —11 514 0 | toe 
Kidderminster & District . i 1.242 T 1 12 43. Oxford Electri tric Ord. a ee a ee o eee 5§--6)} | 6 0 e] March . ee | ee | 
Kilmarnock Corporation ..| w 7,083 |+ 465 T PM EE s Ge a e son 
Kirxcal dy Corporation PS d a xy | 5/0 ' St. James’ & Pall Mall E} ec. Ord. eereovaes 8} ~9 5 14 o Feb, "Aue ' Bi, ee 
Lanares: ire Trams Co. pee (er 19539 |~ 291 3/6 De. 7 per Cent. Pret esis sy 3. x ACE SN E 61—7i 5 0 Feb, Aug ee oe | 
Lancashire United . 1222) |i 355 34% , Do. 3} per Cent. Deb. Stock (red.) . 85 —87 | 4 1 k Jan, July | e., . | 
Sesion. ee, M 1:903 + 114 5 2/9 , Smithfield Market Electric Sup. Ord. .... 11 —1!i et ! 28| oe 
Leads Corporation. CENE "i 14447 Lo132 4 4/0 South London Electric Supply Ord..... .. 24—33} 17 0 0 April | ve m 
Leicester Corporation...... i ; ' ?o | Do. 5% Ist Mort. Stock (red) ........ )—102 419 6 se l e 
Leith Corporation e n 39.965 + 2 835 1 0/82 South Metro. Elec. Lt & Power 7% Ist Pref, 1—157/6 4 0 Feb, "Aug a ve oe s 
e A as 96 835 [LO 7i, Do. 6 per Cant. 2nd Pref. -sscrevesee: "dH 8-020 Feb Aug ^]. | 
Liverpool Corporation... 160.295 + 9 506 | St. 44% Do. 4l Ist Deb. Stock (red.) ......... | 96 —93 431 O April, Oct; -° oe | 
Ever sl Ovsrnead Rly... ‘| ” d. 15 ra Urban Electric Supply Ord. ......... ai 1—1 d April, Oct | ** | es 
Llan i, in5&C:l syn Bay Ry. lid H 419 1/3 Do. SperCent. Cum, Pref............. | 21 —3l 8!4 0 April, Oct lt ee 
London count: Council . " + 117,878 St. 44% | Do. 4} per Cent. Ist Mort. Deb. ......! 855-875 5 2 9 April, Oct | 87t! .. 
Lonan Eec, Ry. Co.. " 5.68 l. Mss Waste Heat & Gus Elec. Gen, anon aie l4 —1ti 6 8 0 May, Aug. i . "T 
EDD E HERY, i Namate Eee ip On eie (el. “SAG 9 Man Spi [ces ee 
Lowestoft Corporation .... po | 45 5, 2/3 ! Do. 4| per Cent. Cum. Pref. .......... |093— 480 Jan, July | Sa] .. 
M o cane : X dao _ | Electric Railways and Tramways. | | | 
Mersey RallWay ccceseeese! s = "2 1, -- ! Bath Elec. Trams Pref. Ord. .......... Ja eO | Apit ... l È = 
Me uus caua EVA odes i: s 1 0/6 Do. Sper Cent. Cum. Pref. .....eeees 74-52 1613 3 Jan, July tt ee 
Metco clitan Dist. Railway..! — , + 8085 J?5' FDo. 44 Ist Mort. Deb. Stock (red.) .... 78 —83 : 52 0. April, Oct [a be 
Metrs;sittan Elec. Trams. » + 9913 || St.'44% B'ham & Midland Trams 4} Ist Deb. Stock, 93 —95 ,4 14 9 Jan, July UA - 
USIN ated craw eee teu unt + 35 10 4% | Bristol Tramways & Carriage Ord. ... | 2-6 |. 613 4 feb Aug | oe is 
Nelson Corporation Sree eae E "m 10 4% i Do. Cum. Pref. e*:o095090t€069c.909€2* DE 7$—7} | 5 5 0 : | ee ee 
Newcastle-on-Tyne Corp.. ‘i us 617 If St. 4% Do. 4 per Gent: Da0S.i ce wwe ieee 00 —102,319 3 Feb, “Aug | os T 
Newport (Mon.) .......LL. » TN 287 || St. | British ElectricTractiono 95 Pf. vies NonCum, 12 —14 ix | June Dec l3. 124 
Nortuamptoa ee ii + St.) se | Do Def, Ord. St... Send 8 --10 i| oe 8! .. 
Olinan, Ashton & Hyde . + 557 ee Do. 6 per Cent. Cum. Pref. .......... 9| —93 | a | Feb, Aug, % | 91 
Oidnan Corporation eses p 2 137 | St... «+ | Do. Z per Cent. Non Cum. Pref. Wadi | 37 —4) | ND 39! 373 
Pertn (N.B.) Corporation . i + 433 || St. | 9$ | Do. Spar Cent. Perpetual Debs. ...... í1931 —951 I5 5 8$ April, Oct | 9594, .. 
Perth ( (W.A) Elec. Trams . + 4361 || St. 4450. Do. 4} per Cont. 2nd Dob. Stock ...... 8) —-34 i 911 O° May, Nov 8)4 m 
Peterborough .csecesasees f + 2l _, 3% | Central London Ordinary oS Ed dun | 81 —35 310 0, Feb, Aug 85 83 
Portszoutn Corporation ..| s Eo 4A| St 442%) De. 4 per Cant. Pref. Stock . es 87 —9) | 411 0 Feb, Aug n! e 
Potteriss veces ccs Le] 2 E 94 | St! 426, Do 4} per Cont. Pret. ........- e, 102 —111° 4 2 0 tue pups v 
Prestoa Corporation da aA ^ 10 + '218 2% Do. Deferred DIGS: oCqssup spera treo Ke t —85 | 2 7 0: opi 854. 834 
Rotaernam Corporation. aa ? T t 211 4% | Do. 4 per Cort. ety Ss odara a rex l — 1903 3 18 3 Jan, July | 102i ee 
thesay alueena eel “as + 84 5| 2/6 [City of Birminzazmn Trans 5°% Cum. Pref 4#—-S | 5 0 O | April, Oct | + Sa 
Saiford Corporation EENES " 15 t 427 4% he Do. 4 per Cant. Ist Mort. Dabs. "^99 35 —93 | 4 1 6 | April, Oct oe ee 
Shanghai ..... r ae qu + $8,123 E 9; tCity & South Loadon Rly. Con. Ord. ...., 42 —13 '3 15 9 Feb, Aug | 44 414 
e*fDess vo... consu. ice UAE +” ' 10 o5 i Do. 5pər Cent. Perp. Pref. (1891) ....! 103 —110 ,41 6 | Feb, Aug; ce |. ee 
Sete Corporation 13 A a2 MP Sé | Do (1899) ... eene .....! 103 —105| 4 16 0 ! Feb, Aug |. ++; oe 
Rubro nu LL ag Eo $391 505 ^ Doo 31990). rra i Aaah | 102 —101 14 17 O Feb, Aug | ++ | e 
South Metropolitan.. ds E - H 271 ?» Do. (1903) reece aces cece ern 102 —101,417 0 | Feb, Aug | ** is 
South Stafis ....... 00... ” 5 Hn 711 4% | Do. 4 per Cont. Perpetual Dabs. ...... | 101 —!03, 318 0 | May, Nov | T is 
Southampton XA Mr, m 10 H 427 6/0 , Dublin United Trams, 6 p:r Cont. Pref. . | 101—111 ji 5.6 6 Feb, Aug! » Se 
T USER ee a o H 598 . 7/0 , Gateshead & District Trams Ord......... 20 3] 7 40 c $4 vd 
ithport Tram ways . , . .. EE + 120 | e | Gt. Northern & City Rly. Pref. Ord. pu o! 21 —2l Và Feb, Aue | 2H; 24 
Stalyb' dee Hy the, &e. Jt.Bd. T 13 aie 217 1 73 Hastings & District Elec. Trams, 6% C i— ee Mar, S*pt ae oe 
eee Lr SOMME ge a. oe "x 12 St. | 4} ^ | js Nous 2 ONE *o*990095092959 ee 71 a | 6 2 0 | ae t ee ee 
Anderland i H" CE m mperial Tramways Or eorr tn n 14— m ar, Sept es ee 
Jaj ip O " jo 7H S - Do. 6 per Cant. Pref. occ. cece cececees | 3 E CA Mar, S»pt T we 
xanga Trams .......,..] 5 Ll eð t. Dn Do. 4} per Cent. De5s. ...... esses. | 79, —72 6 6 9 Jan, uly S NS 
Swindon Corporation ,,....| 2 10 t Se |) BS | 2/6 L ofThanst E. T. & Lt. SpsrCent.Pret...| 24-2) |415 0, Mar, $»pt | n| .. 
Tio Va ME 2 43 4% | Do. 4p2rCont. D23. Stock .......06. 5—8) 5 3 6 Jan, July | ?77 | ., 
Wire Di oe eH Hi 30 , 6/6 Lanarkshire Tramways ..... eee ce serene | 91—10l | 600 | Feb, Aug «+ | oe 
mad: Tran Co GESA sae, «39 + 820 19 Lancs Utd. Trams 5% Prior Lien Dab. St 83 —85 (518 O° Jan, July: s.e] .. 
Walasy Corporation. .....| 2 13 < 31 Ha | ga age Aue Deo. Es pote e =o | H i ; du 2 P 
sees ” . 4", rrel. ».-. nn ITEM. — vus 2 
Warne ee dae » 13 t p -» | London Gaited ` Trams, ^ Cum. Pref. 4 —1 | ET Jan, July 47! 34 
West Ham Coruoration ,. Il L^ 495 % | Do. 4perCent. tat Mort. Dab. Stock ..| 75—78 5 4 6; Jan, July | 74| 768 
Weto:«s Al ca got i : + 96 Merse y Con. Ord. Stozk Oe FEEREREEEE 4 —6 ee eb, Aug ee oe 
Wolverhampton Co. ee cae ne + 130 0/6 t Metropolitan Elec. Tramways Ord....... HR—! |500 Kod n ve 
e vare » ee le ferr *«^900990*9900929*090«0*9529 3773: ee p [n 3 oe 
is atta ton Corpn..... n P: 287 + **142 : ON p ed oe bati emenrtere i7, "n K es Au X a 
eee eee 2 ee " 4 per n e RERE EKET — i an, J ee 
Weta ees] y S + 9? H iM . Sper Cent. Db. Stock ............] 97 —9) | 5/2) 0 de: 100 | 984 
Y oW. R. Trams T » dj S , T doe St. j ETE Metropolitan Railwav Consolidated; lC itia 681—591.| 214. 0. | Feb, Au 64 
Shire Woollen District.| ,. — 5 22 14 1384 + * has been made for aecrued interest or redemption, 
. © Partly electrical, t Ez dividend, t The London Steck Exchange Committee have deditaed to quote these " 


(€) These comparisons are with the corresponding period last year. 
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More Commercial Electricity. 


AT the adjourned discussion at the Institution of Elec- | 


trical Engineers last week there was a tendency to regard 
the present state of things as being excellent from the point 
of view of the consumer, and those who differed from this 
view were severely taken to task. We must confess that 
we do not understand this attitude. Electricity supply is 
now in such a position that a little criticism of the methods 
employed need not be feared fora moment. In saying this 
we do not express sympathy with a well-known engineer 
who, in a recent article, has condemned electrical domestic 


apparatus wholesale; nothing is gained by so doing, and 


it is sufficient to admit that such apparatus is not as perfect 
or as cheap as it will be in 10 years’ time. On the other 
hand, if rapid progress is to be made, we must get at the 
fundamental difficulties. There is no doubt that there are 
any number of consumers who will not use electricity for 
domestic purposes at the present day. Why is this? 
Simply because the conditions of supply in most cases are 
hopelessly unsuitable. For example, the tariff has not 
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; thev wish it or no. 


been acceptable, or hire and hire-purchase have not been 
available. Everyone acknowledges the fine pioneer work 
carried out by some of our central station engineers ; but 
the fact remains that conditions on most networks are 
hopelessly at fault for the rapid development of the domestic 
load. Our gas competitors have realised the necessary 


conditions long ago. 
— << 


WE see no good in that type of discussion which consists 
in patting ourselves on the back and the prescribing of 
remedies as though consumers were under restraint—a class 
to whom a course of treatment is to be administered whether 
Some speakers appeared to assume 
that the consumer was the last person to be considered. 
Surely a moment's reflection is enough to show that such 
a frame of mind is ridiculous. The station engineer may 
devise all manner of things which, in his opinion, ought to 
satisfy the consumer, but it is the consumer who has the 
final word in the matter, and the sooner we come to look at 
things from the consumer's standpoint the better. In fact, 


we venture to sav that this is the only way in which rapid 


progress can be made. It is absurd to dictate to the con- 
sumer ; 1t is essential that he should be satisfied. Let us, 
then, discard futile discussions; let us end a policy of 
burying our heads in the sand ; rather let us face the facts 
as they are, and we shall soon make solid progress. 


Oscillograms of Ten-Million Frequency. 
THE new form of spark-gap described bv Mr. E. L. 
CHAFFEE on another page of this issue is of considerable 
interest as providing a means of obtaining continuous oscilla- 
tions of exceptional regularitv. Of recent vears there have 
been numerous methods developed by means of which high 
frequency oscillations of a certain degree of continuity can 
be generated. Most of these devices, however, while 
serving well for such purposes as radio-telegraphy, where a 
considerable amount of power is required, have given trouble 
owing to their inconstancy in practical work and their 
sensitiveness to small changes in the current or other elec- 
trical conditions; in fact, so marked are these minor 


irregularities that it has hitherto been impossible to record 


directly, by means of the Braun tube, periodic phenomena 
occurring at frequencies beyond the limit of, say, 10 per 
second. This limit has in several cases been attributed to 
the weakness of the light-image at very high frequencies, 
but actually, provided the phenomena rigorously repeat 
themselves, it is obvious that it is only a matter of length of 


exposure. 
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Mn. CHAFFEE holds, and we think rightly, that the limit 
was set by the irregularity of the oscillations emploved, and 
though he claims that his gap—which differs from the now 
familiar Wien tvpe in the combination of aluminium as 
cathode and copper as anode, and the use of a hydrogen 
atmosphere—is of quite a new electrical type, at first sight 
it may only seem to be a constructional variant. Never- 
theless, small though the change in detail may appear, the 
oscillograms given in the Paper demonstrate in no uncertain 
manner that a marked advance has been made, in that the 
limit of frequency for the direct photography of periodic 
phenomena has been raised, at one jump, from 10* per 
second to considerably over the 10' employed by Mr. 
CHAFFEE. Indeed, the various phenomena of high fre- 
quency discharges are reproduced as distinctly as we are 
accustomed to see when frequencies of the order of 103 
per second are employed. The gap does not at present 
appear capable of giving sufficient power for it to be of com- 
mercial use in radio-telegraphv, but later on, no doubt, if 
some way of overcoming this disadvantage is discovered, its 
special quality of constancy should secure its adoption for 
work in radio-telephony. Sufficient has, however, been said 
to show that the new gap puts another powerful analvtical 
appliance into the hands of the experimenter. 


The * Titanic" Disaster. 

TuE full details of the “ Titanic” disaster, which only 
became known with the arrival at New York of the sur- 
vivors on board the “ Carpathia," show that the loss of life 
was even greater than was believed to be the case when we 
went to press last week. The most trustworthy accounts 
also testifv to the splendid heroism of the wireless operators 
on the “ Titanic” and “ Carpathia," to whose zeal the 
rescued undoubtedly owe their lives. The important 
role played by wireless telegraphy in this disaster, even in 
the case of those vessels which were not directly concerned 
with the rescue, should result, we think, in at least two wire- 
less operators being carried on all important liners. In 
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regard to the inquiry by the Committee of the United States | 


Senate into the circumstances attending the loss of the 
vessel, some criticism has been levelled at the methods 
adopted, and we shall look to the British Court of Inquiry, 
which is to be held at an early date, to elucidate much that 
is at present only conjecture, so that steps may be taken 
to render impossible in future such a catastrophe as that 
which has startled the whole world. 
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THE question of the speed at which the “ Titanic " was 
traversing waters known to be dangerous owing to the 
proximity of ice has aroused much comment; and we 
understand that with vessels of such huge length as the 
* Titanic" there is some difficulty in steering when the 
speed is much reduced. If this is the case, we think that 
attention should be given to the provision of ample power 
for rapidly retarding or reversing large liners. With the 
present steam plant considerable time must elapse before 
it can be shut down and the propellers reversed. Moreover, 
the power on reversal 1s often much less than the power for 
normal running, so that it 1s obvious that difficulty must be 


experienced in avoiding disaster when an obstacle only a. 
short distance ahead is sighted. In the case of the * Titanic,” 
according to the present reports, the colour of the iceberg 
was such that it remained unperceived until the vessel was 
right upon it; but the information upon this point is some- 
what vague. The advantages of the electric drive must not 
be overlooked in any expert evidence given at the inquiry. 
The throwing-over of a switch would, if the electric drive were- 
adopted for marine propulsion, instantly provide a retarding 
torque at the motors equal to the full power of the plant ; 
and if it can be shown that such a provision would be of 
immense importance, then further advantages, such as the 
economy with high-speed turbines and the greater efficiency 
of low-speed propellers, would render the claims of the 
electric drive almost irresistible. Unfortunately, the great 
possibilities of electrical power on board ships do not appear 
to have been realised by the majority of engineers, so that, 
unless greater enthusiasm 1s shown, the electrical case may 
be ignored at the inquiries owing to apathy or ignorance 
of those concerned. 
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U.S.A. Wireless Chaos. 

WE have already referred to the mixed character of the 
wireless messages which are constantly being received at 
the recognised commercial and Government wireless tele- 
graph stations in the United States of America. The un- 
fortunate condition of affairs disclosed in regard to the 
messages relating to the " Titanic” disaster, adds particular 
pathos and intensity to the many complaints that have 
been made from time to time on this subject. In the 
distressing case of the “ Titanic," hopes were actually 
raised that all the passengers were saved, and, indeed, of & 
generally satisfactory condition of affairs on the great 
vessel in extremis, only to be dashed to the ground amid 
sorrowing of the most acute kind. It has taken all this to 
awaken the United States Government to a sense of its 
responsibilities to its own people and to the world at large. 
It is satisfactory to know that a measure is before the U.S. 
Legislature which will, if allowed to pass, improve matters 
considerably. The question may fairly be asked at this 


| 
_ juncture how it happens that the United States Government 
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is so often a hesitating and perplexing factor in international 
matters. She is not a contracting State under the Inter- 
national Telegraph Convention, nor has she, so far, formally 
ratified the Radio-telegraphic Convention of Berlin, 1906 
(although most ably and very extensively represented at 
that Conference), and we do not think she is a. subseribing 
State to the Radio-telegraphic Conference to be held in 
London in June next, although the latest information is 
that she will again be well represented. The comity of 
nations is a verv essential condition of success in inter- 
national affairs, and without the active co-operation of the 
United States of America many international matters con- 
cerning the peoples of the world are materially and 
seriously affected. We hope she will decide to take an 
active part in the next International Telegraph Conference 
in 1915, and that she will henceforward take her part in the 
various wide-world questions which are so essential to 
international progress. If the “ Titanic" calamity should 
bring about this result something will have been gained. 
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30,000-Volt Alternator.—It is stated in our Hungarian 


contemporaries that Ganz & Co. are building a three-phase 
alternator to generate current at 30,000 volts and a frequency 
of 45. The machine is rated at 5,200 k.v.a., 1s 13 ft. in diameter, 
and runs at 225 revs. per min. It is for the generating station 
of the Societa Anglo-Roma, at Rome, where it will run in parallel 
with two other machines which have been operating at this 
pressure for over five years with perfect success. Such a 
generator voltage eliminates the use of step-up transformers. 
“Telefunken Zeitung.’’—The current number of this journal 
contains an interesting series of articles on the question of the 
use of air-ships for military purposes. The point of view 
taken up is naturally the ease with which signals can be trans- 
mitted from the ship to earth by means of wireless, and ac- 
counts are given of what has been done in this direction in the 
German army. A supplement to the journal proper describes 
the Telefunken compass, which is specially designed for aerial 
work. 
Memorial to the late Prof. E. Arnold.—It is proposed to 
inaugurate a fund, to be known as the Arnold- Endowment, for 
the assistance of students engaged on original work at the 
Karlsruhe Electrotechnische Institut. This fund will be 
instituted 1n memory of the late Prof. E. Arnold, who died on 
November 16, 1911. Contributions to this fund should 
be sent to the Verwaltung der Technischen Hochschule, 
Karlsruhe, and he marked “ Arnoldstiftung." Enquiries should 
be addressed to the Elektrotechnischer Verein, Karlsruhe. 


The Development of the Telephone Service.—At the 
annual dinner of the London Chamber of Commerce the Post- 
master-General stated that during the last six months 1t had 
been found that in 50,000 calls the period occupied from the time 
of the ring to the time of the answer was 5:1 seconds, and that 
the average time in making the connection was 28-6 seconds, 
or less than half a minute. lfthese were typical of the whole, he 
thought it was a record of which the department need not be 
ashamed. Within the last few days there had been issued to 
the officials throughout the country instructions which he hoped 
would have the effect of improving the service. This year he 
proposed to spend on the development of the telephone service 
throughout the country—apart altogether from the money to 
be paid to the Company—a sum of 2) millions on the trunk 
system and the London and provincial systems. They were 
also taking steps to introduce automatic telephone exchanges, 
and they were contemplating equipping two or three of the 
larger towns with such exchanges. 

Expert Witnesses, — Some interesting comments on the wit- 
nesses who are often called in actions dealing with technical 
questions to testify on one side or the other are given in our 
contemporary, the " Electrical Review and Western Elec- 
trician.” It is obvious, they remark, under such circumstances 
that the expert will be interested in one side of the case and will 
usually want to see that side win. He is, moreover, under 
obligations for witness fees, and perhaps otherwise, to the 
party who has called him into the case. Under such circum- 
stances it is almost impossible to secure unbiassed evidence, and 
it may be stated as a matter of fact that such witnesses often 
deliberately withhold evidence which would damage their side 
of the case and seek to disclose only such facts as will be an aid 
in winning the case. This being so, it would seem desirable that 
experts should be called in to help the decision of legal cases 
without previous knowledge as to what their testimony or 


The Midland Electrical Exhibition. 
WE publish this week a letter from Mr. H. Fovrps, hon. 
sec. of the Midland Electrical Exhibition Executive Com- 
mittee, which voices a complaint as to the attitude of the 
firms of the B. E.A.M.A. in withholding their support from 
the Exhibition. Evidently the Exhibition Committee 
conceived the project and concluded certain arrangements 
as to the exhibition hall without first ascertaining what 
would be the exact attitude of the manufacturers towards 
thescheme. From what we are able to gather, the proposal 
was looked upon with a certain amount of disfavour by the 
manufacturers, chiefly on account of the outlay which they 
incurred at the Olympia Electrical Exhibition. The 
Midland Exhibition was considered to be planned on too 
large a scale to justify the assistance of the principal elec- 
trical manufacturers, and doubtless these firms will be 
surprised at the tone of Mr. Fourps' letter. The onus of 
the responsibility is thrown on the B.E.A.M.A., and Mr. 
Foutps makes the definite statement that the Association 
* has declined to allow its members to take space at this 
exhibition.” In the light of the facts this seems to us a 
little unreasonable, as from what we can gather the firms 
making up the B.E.A.M.A. were themselves unwilling to 
support the exhibition for the reasons above explained. We 
gather that these opinions were brought to the notice of 
Mr. Foutps and his Executive Committee some time ago. 
It is certainly most desirable that exhibitions of this kind 
should be planned from the first with the approval and 


co-operation of the B.E. A.M.A. 
a 


Electric Restaurant at Earl's Court.—We understand that 
the Electric Supply Publicity Committee have arranged for an 
electric restaurant on a large scale at the forthcoming Shake- 
spearean Exhibition at Earl's Court. This is certainly a move 
in the right direction. 

Triennial Prize of the Fondation George Montefiore.— 
We have received particulars of the conditions under which 
this prize will be awarded in 1914. The amount available for 

distribution is the interest on a sum of 150.000 fr. (£6,000) 
invested in 3 per cent. Belgian Government stock. It will 
be awarded for the best original thesis on scientific progress 
and on the development of the technical applications of elec- 
tricity in all directions. The prize will be awarded by a jury 
of ten electrical engineers, five of whom will be Belgians and 
five of other nationalities, under the presidency of the director 
of the Institut Electrotechnique Montefiore. The latest date 
for the receipt of these is March 31, 1914. Further parti- 
culars are obtainable from the Secretary of the Association des 
Ingénieurs Electriciens Sortis de l'Institut. Electrotechnique 


Montefiore, 31, Rue Saint Gilles, Liege. 


Cable Interruptio i 
coe aoa Date of Interruption. Date of Repair. | opinion of the matters involved will be. and that they should be 
Latakia—Palura .................. May 26, 1910 selected solely on their standing in the profession and their 
Cadiz—Tangier vt Feb. 27, 1912 reputation for an intimate acquaintance with the subject under 
alucemas = Penon de le Gomora -E hy gRs tte gg consideration. The function of the expert witness should be to 
Ceuta—Estepone ...,....... Feb. 28, 1912 ... ; 
act as an advisor to the Court, in somewhat the same relation as 


Feb. 28, 1912 idv 
a Master in Chancery, rather than to appear as an advocate on 


a oO E 


Melilla—Chafarinas .............-. 

Cadiz.—Teneritfe.........sceccceeeees Feb. 29, 1912 ... 

C C m EET Vos iun Pi E $us one side or the other. 

ape St. James—Doson............ ar. 14, esis 

Chafarinas—Nemours ...... ees April 10,1912. ... The Coal Strike.— With regard to the effect of the coal strike 

Seattle—Sitka 959 56$0000202999^22999 pod il 10, 1912 2.5 April 20, 1912 on the output of electricity supply undertakings, referred 

"alonika—Lemuos ............... Apr]18,1912.... E to in our last issue, we have received the following notes from 

Clio— Tenedos .................sees April20,1912 ... — : 

Syra—Chio (Land 2) ............ April 20,1912. ... au the Clyde Valley Electrical Power Co. 

Scalamova—Samos ..,..........-- April 21, 1912  ... — For several years the Clyde Valley Can any re ave carried large reserve 

Marmariza—IHhodes | ............ April 21, '1912 ... — stocks of coal, and during the recent strike trouble they were able to 
eee = maintain supply to all their consumers without having to purchase any 


Dessika—Tenedos  ............... April 24, 1912 
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additional fuel. Whilst a few of their consumers had to close down their 
premises on account of the railways refusing to handle freight, and con- 
sequently stopping the supply of raw material, many consumers, especially 
the shipya rds. were able to increase their consumption by shutting down 
a large portion of their own isolated plants. A number of new consumers 
were hurriedly connected, and the Company's output showed hardly any 
perceptible decrease. A large number of the coal mines in the area were 
enabled to keep pumps, fans, and other work running off the Company's 
mains, and were thus enabled to selloff the coal they had collected at the 
pithead at enhanced prices. They were also enabled to keep their mines 
in good condition at a low cost during the strike period. In some cases the 
collieries were allowed to mine and draw coal for surface purposes, 
but this work could only be carried through at a high cost. when con- 
sideration is given to the increased cost of keeping the works ready for 
starting up. There was a danger at one time that the Company's coal 
stores might have suffered through the actions of rioters or attempts at 
destruction on the part of the strikers and their sympathisers . The County 
police, however, afforded full measure of protection, they having realised 
the necessity of putting forth every effort to maintain supply to the 
numerous publie and private enterprises which depended on the Company 
for their motive power. Besides, this it was generally rumoured that the 
Company had live wires placed around their coal store, and as a result 
a wide berth was given to the coal during the night. and a number of men 
employed wheeling it in, &c., during the day also was sufficient to protect 
it from damage and prevent pilfering. Altogether the strike has been 
a blessing in disguise for the Clyde Valley Company. During the strike 
period they increased their consumers bvover 1.100 n.r. in new contracts, 
and inquiries are now coming in in sufficient numbers to keep the develo p- 
ment staff exceedingly busy. Amongst the Company's customers the 
iron and steel industries seemed to be mostly affected. The demand from 
the coal mines, shipyards, and others were increased, and had it not been 
for the refusal of the railway companies to handle freight it appears that 
the Company's output would have been larger than the normal. 


Current Topics. 
Subjects of current interest dealt with in this issue include 


the following : -- 
Messrs. A. J. Makower and P. A. Mossay conclude their article on 
* The Commercial Testing of Three-Phase Induction Motors." 


Mr. J. H. Briggs contributes an article on the ‘‘ Corrugation 


of Rails.” 
The first instalment is given of an illustrated article describing at 
some length the Marconi system of wireless telegraphy. 


We conclude our account of Sir J. J. Thomson’s recent lectures at 
the Royal Institution on `‘ Molecular Physics.” 

The discussion on ** The Causes preventing the more General Use of 
Electricity for Domestic Purposes " was continued at the Institution 
of Electrical Engineers last week. and has again been adjourned. 


The Council have issued the further revised Articles of Association, 
and a meeting is to be held on May 9th to consider the new Articles. 
Some of the features of the latter are discussed in our Leading Article. 


At a meeting of the Manchester Local Section last week Mr. F. W. 
Carter read a Paper on ** The Mechanics of Electric Train Movement. ^ 


Mr. W. R. Rawlings read a Paper before the Illuminating Engineer- 
ing Societ y last week on '* Private House Lighting by Electricity.” 


The Friday evening discourse at the Royal Institution last week was 
delivered by Mr. A. A. Campbell Swinton, who took as his subject 
** Electricity Supply : Past, Present and Future." 

At a recent meeting of the Physical Society. Mr. W. Duddell 
described a 2,000-frequency alternator. 


Companies’ Meetings and Reports.—At the meeting of the Clyde 
Valley Electrical Power Co. last week it was stated that the business 
was developing at a satisfactory rate, and that the Company had 
contracts to supply 52.000 H.P., compared with 42,000 H.P. at the 
end of 1910. 

Other meetings reported are those of the Anglo-Portuguese Tele- 
phone Co., Babcock & Wilcox, City of Santos Improvement Co., and 
Thomas Tilling. 

The report of the directors of the River Plate Electricity Co. for 
1911 gives particulars of the progress of the Company and the 
increasing demand for electricity for power and lighting. necessitating 
extensive additions to the generating plant. including a 6,000 kw. 
turbo-generator. 

The directors’ reports abstracted also include those of the Rangoon 
Electric Tramways & Supply Co., Indo-European Telegraph Co.. 
Johnson & Phillips, Callender's Cable & Construction Co.. Calcutta 
Electric Supply Corpn., Swansea Improvements & Tramways Co., 
City of Brisbane Electric Light Co.. and Deutsch-Atlantische Tele- 
graphon-Gesellechatft. 

The Victoria Falls & Transvaal Power Co. have decided to increase 
their borrowing powers by £2.000,000 for the purpose of providing 
additional generating stations, 


OBITUARY. 


CHARLES Hopuson.—The death is announced of Mr. Charles 
Hodgson. chairman and managing director of Saxby & Farmer (Ltd.), 
which occurred at his residence. Shoot-up Hill, London, N.W., on 
20th inst. Mr. Hodgson was in his 70th year. 


PERSONAL NOTES. 


STEFAN VON Fopor.—The '* Pester Lloyd ” (Budapest) states that 
the Emperor has conferred upon Hofrat Stefan von Fodor the Cross 
of a Commander of the Order of Franz Josef, in recognition of his 
services in promoting the industrial welfare of the country and to 
mark the completion of his thirtieth year as an electrical engineer. 
M. von Fodor collaborated with Mr. T. A. Edison, and installed the 
first incandescent electric lighting plant on the Continent. He has 
been general manager of the Budapest General Electric Co. since 


1894. 


APPOINTMENTS VACANT AND FILLED. 


A test room assistant is required for high-class instrument work. 
Sce advertisement. 

An advertiser requires some good draughtsmen, accustomed to the 
design of controllers and rheostats. 

A draughtsman, with experience in the design of controllers for 
rail work. is also required. 

Test room assistants. skilled in delicate workmanship. are required 
by Mr. Robert W. Paul, Newton Avenue Works, New Southgate, 
London, N. 

The position of head of the department of metallurgy of the 
Birmingham Municipal Technical School is vacant. Commencing 
salary £300 per annum. Applications to the Secretary, Suffolk- 
street, Birmingham, by May l. 

An experienced electrician is wanted for a country estate, to take 
charge of electric lighting plant. electric bells and telephones. 
Applications to the Secretary, Wadhurst Hall, Sussex. 


Mr. B. Croft has been appointed chief assistant engineer of Belfast 
electricity works. in succession to Mr. A. N. Moore, recently ap- 
pointed borough electrical engineer of Newport (Mon.). 
| Mr. F. L. Newall Tuck. B.Sc., has been appointed chief instructor 
in physies and electrical engineering at the Seddon Memorial 'Tech- 
nical College. Auckland. N.Z. 

Mr. C. C. Powell, district engineer to the London United Tramways, 
left England on Saturday to take up the position of assist ant engineer 
to the Madras Electricity Supply Co. 


INSTITUTIONS AND SOCIETIES. 


International Congress of Applied Chemistry.—During this Con- 
gress a public lecture on “ Priestly in America ” will be delivered by 
Prof. Ira Remsen. 

Optical Convention.—Under the presidency of Prof. S. P. Thomp- 
son, F.R.S., the Optical Convention will be held in London in the 
buildings of the Science Museum, South Kensington, from June 19 to 
26. An important exhibition is to be held in connection with this 
Convention, comprising a wide range of optical instruments and 


| apparatus. A similar Convention was held in 1905, and was well 


supported and attended. A catalogue of the exhibits is in course of 
preparation, of which particulars can be obtained of Dr. T. Martin 
| Lowry. hon. sec., 39, Victoria-street, Westminster, S.W. 
Royal Society.—Among the Papers read at the meeting of this 
Society yesterday afternoon was one on ** The Diffusion and Mobility 
' of lons in a Magnetic Field,” by Prof. J. S. Townsend, F.R.S. 
| The following is the provisional programme of arrangements for the 
i celebration of the 250th anniversary of this Society in July : Monday. 
' July 15, an evening reception of delegates at the rooms of the Royal 
Society. "Tuesday. July 16, in the morning a commemorative service 
in Westminster Abbev: in the afternoon the official reception of 
' delegates at the Royal Society and presentation of addresses ; in the 
| evening à commemorative dinner at the Guildhall. Wednesday, 
| July 17. in the morning visits to places of interest in London; in the 
afternoon the Duke of Northumberland gives a garden party at Sion 
House; in the evening à conversazione at the rooms of the Roval 
Society. Thursday, July 18. in the morning visits to places of inte- 
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rest in London : in the afternoon the King gives a garden party at 
Windsor to which the delegates and Fellows of the Societv will be 
invited ; and on Friday, July 19, the delegates will visit Oxford and 
Cambridge Universities. 

Institution of Mechanical Engineers.—The anniversary, dinner of 
this Institution took place on Thursday last week at the Hotel Cecil. 
Mr. E. B. Ellington, President of the Institution, presiding. The 
gathering numbered about 250 and included the Rt. Hon. Lord 
Montagu of Beaulieu ; Sir H. F. Donaldson, K.C.B. ; Major-General 
Sir C. F. Hadden, K.C.B. ; Surgeon-General Sir Alfred Keogh. 
K.C.B.; Sir William Ramsay, K.C.B.. F.R.S.; Col. Sir Edward 
W. D. Ward, K.C.B., K.C.V.O. ; Sir William White. K.C.B.. F.R.S. ; 
the Rt. Hon. Sir George H. Reid, G.C. M.G. ; the Hon. Sir N. J. 
Moore, K.C. M.G.; Col. H. C. L. Holden, C. B.. F.R.S.: Mr. F.G. Ogilvie. 
C.B.; Col. Sir H. W. W. Barlow, Bart. ; Lt.-Col. Sir James R. Dunlop 
Smith, K.C.S.I. ; Rear-Admiral A. G. H. W. Moore, C.V.O. ; Briga- 
dier-General S. B. von Donop; the Hon. Sir John W. Taverner: 
Nir Gerard A. Muntz, Bart. ; Sir Alex. B. W. Kennedy, F.R.S. ; Sir 
Thomas Matthews; Sir H. H. Tanner, LS.O.; Dr. T. Gregory 
Foster; Dr. W. Rosenhain ; Dr. T. E. Stanton: Dr. J. H. T. Tuds- 
bery; Dr. W. C. Unwin, F.R.S. ; Prof. W. Gowland, F.R.5. ; Mr. 
J. A. F. Aspinall; Mr. W. E. Garforth ; Mr. E. Hall- Brown and Mr. 


W. H. Patchell. 

After the customary loyal toasts had been duly honoured, 

Sir FREDERICK DONALDSON proposed the toast of “ The Empire,” to 
which Sir George Reid responded. 

" Our Guests " was the next toast on the list, this being proposed by 
the President and acknowledged. by Lord Montagu and Dr. Gregory 
Foster (of University College, London). Dr. Foster referred to the 
troubles of educationists, and said that the Institution of Mechanical 
Engineers had come to the assistance of those engaged in technological 
education by not instituting examinations of its own. The Institution 
also helped the colleges to guard against the increasing dangers of ex- 
cessive specialisation. 

Sir WILLIAM Ramsay, in proposing the last toast, namely, that of “ The 
Institution of Mechanical Engineers," spoke as a chemist. He thought 
that too much had been said about the engineer. It was not the engineer 
who would conquer the world. but the chemist in alliance with the engi- 
neer. He next referred to the difficulty of keeping in touch with all the 
technical publications connected with one’s subject. The Chemical 
Society had two ways of boiling down all such literature. One was to 
get a number of young men to prepare abstracts, and to supplement these 
by a year book dealing with progress in special subjects. He understood 
that the Mechanical Engineers were considering doing something on 
these lines, and he strongly advised them to publish annual reporta on a 
number of special subjects, The Royal Society issued an index of scien- 
tiic publications, but he never heard of its being of any use to anybody. 
Dr. Foster was evidently behind the times, as the report of the Institution 
showed that they were going to introduce examinations. Although an 
examination by itself was of no value. the fact that a voung man was 
obliged to read in order to pass examinations was of the greatest value. 
He suggested for the consideration of the Institution a qualifying ex- 
amination supplemented by the recommendations of those who had 
personal experience of the candidates. 

After the President had suitably responded, the formal proceedings 
concluded, but an adjournment was made to the Victoria Hall where the 
programme of music performed by the Imperial Orchestra during dinner 


was continued. 


EDUCATIONAL NOTICES. 


University College, University of London.—The summer term in the 
faculty of engineering begins on Tuesday, April 30. On May IO, at 
5.30 p.m., Mr. Leslie Robertson. M.Inst.C. E.. will deliver a public 
lecture on ** The Importance of the Business Side of Engineering " at 
University College. Mr. A. H. Barker will begin again his lectures 
on heating and ventilating engineering. on Wednesday, May Ist, at 
Tpm. The lectures will deal specially with the ‘‘ Determination 
of Pipe Sizes," and in connection with them experimental tests will 
be made with the apparatus in the college buildings. Particulars can 
be obtained from the Secretary of University College. 

Battersea Polytechnic.— The annual distribution of prizes and 
certificates took place on Monday last in the large hall of the Poly- 
technic. i In the City and Guilds examinations last year in Electrical 
Engineering 20 passes were obtained in the ordinary and honours 
grades and 18 in the elementary grade, whüst 19 students passed 
in electric wiremen's work. 

The new Hygiene and Physiology Laboratories were also opened 
last Monday by the Master of the Worshipful Company of Drapers. 
who have generously given the new buildings. Although hygiene 
and physiology are the two main branches of the work to be carried 
on. bacteriology and geology departments are also to be a feature. 

The new accommodation provided includes, on the ground floor, 
& lecture theatre, fully equipped and provided with lantern acces- 


sories, & class-room and a preparation room: on the first. floor a 
bacteriological laboratory and a geological laboratory ; the whole of 
the second floor is devoted to the hygiene department, whilst on 
the third floor is the physiological laboratory. Great pains have 
been taken as regards the lighting and equipment of this last- 
mentioned laboratory to enable it to be used for microscopic and 
electrical work. 

The new buildings are likely to prove, from the sanitary science 
point of view, of great service to the district which the Polytechnic 
serves ; and it is interesting to notice that the Battersea Polytechnic 
was the first institution in London to offer evening theoretical and 
practical courses of instruction in bacteriology. 


Imperial College of Science and Technology.—The fourth annual 
report of the Governing Body of this Institution has been issued. 
As a result of a review of the system of government by a number of 
standing committees, these have been replaced by an Executive 
Committee and a Finance Committee reporting to the Governing 
Body four times a year. Mr. Gerald Balfour and Sir Francis Mowatt 
respectively preside over these committees. There is also an Educa- 
tion. Sub-committee under the chairmanship of the Right Hon. 
A. H. D. Acland, while a delegacy presided over by Sir John Wolfe 
Barry deals with the affairs of the City and Guilds ( Engineering) 
College. A building has been erected for the use of the Imperial 
College Students’ Union, while the west and south bloeks of the new 
building for the Royal School of Mines and the Department of Geology 
of the Royal College of Science are completed. A beginning has been 
made with an extension of the Citv and Guilds (Engineering) College. 
Arrangements are being made whereby it is hoped the maximum 
of co-ordination and the minimum of overlapping in the work of the 
various educational institutions in London are secured. The report 
concludes with a detailed account of the work that has been carried 


oh at the College during the year. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, April 26th (to-day). 
Puvsicar Society. 


d p.m. Meeting at the Imperial College of Science, Imperial Insti- 
tute-road, South Kensington, Agenda: Adjourned Discussion 
on Mr. H. Donaldson's Paper on " The Coeflicients of Expansion 
of Fused Silica and Mercury’; ‘ The Solution of Network 
Problems by Determinants,” by Mr. R. Appleyard; and “A 
Method of Measuring Small Inductances,” by Mr. S. Butterworth. 


NORTH- East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 

£030 pom. Meetingin the Lecture Theatre of the Literary and Philo- 

sophical Society, Bolbee Hall, Westyate-road, Newcastle-on- 

Tyne. Papers on ‘ Some Considerations on the Choice. of 

Auxiliary Plant for Power Stations,” by Mr. A. H. Finch ; and 

on " Relative Possibilities of the Diesel Oil Engine, Geared 

Turbine and Suction Gas Engine as compared with the Recipro- 

cating Engine for Marine Propulsion,” by Mr. E. L. Orde, Sir 

Chas, Parsons, K.C.B.. F.R.S., Mr. R. J. Walker and Mr. A. C. 
Holzapfel. Adjourned Discussion. 


MONDAY, April 29th. 
ROYAL SOCIETY OF ARTS. 
8 p.m. Meeting at John.street, Adelphi. lecture on “ Heavy Oil 
Engines," by Capt. H. Riall Sankey, R.E. Howard Lecture 1. 
TUESDAY, April 30th. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7°30 p.m. Annual General Meeting at the Physical Laboratory, 
The University, Manchester. Lecture by Dr. R. Thury. 


INSTITUTION OF CIVIL ENGINEERS. 


& p.m. Annual General Meeting at Great George-street, West minster. 


THURSDAY, May 2nd. 
INSTITUTION OF ELECTRICAL ENGINEERS. 


& p.m. Meeting at Victoria Embankment. Adjourned Discussion 
on “ The Causes Preventing the More General Use of Electricity 


for Domestic Purposes." 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding:  Lieut.-Col. H. M. Leaf. 


The following orders have been issued for the current week :— 
Monday, April 29th, “ A" Company.—Infantry drill, 7.30 to 8.30 p.m. 

Technical work, 8.45 to 10 p.m. 
Tuesday, April 30th, “ B” Company.—Infantry drill, 7.30 to 8.30 p.m. 

Technical work, 8.45 to 10 p.m. Recruit instruction for those not 


passed out by Adjutant, 7.30 to 10 p.m. 
Thursday, May 2nd, " C" Company.—tInfantry drill, 7.30 to 8.30 p.m. 

Technical work, 8.45 to 10 p.m. l , 
Friday. May 3rd, “ D" Company.—Infantry drill, 7.30 to 8.30 p.m. 

Technical work, 8.45 to l0 p.m. Recruit instruction for those not. 


passed out by Adjutant, 7.30 to 10 p.m. l 
Saturday, May 4th, Headquarters will be open for Regimental busi- 


ness from 10 a.m. till 12 noon. 
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THE MECHANICS OF ELECTRIC TRAIN MOVEMENT.* 


BY F. W. CARTER. 


Summary.—The author describes a simple method he has adopted for 
the calculation of train characteristics and energy consumption ; and he 
then discusses various remarks which have been made in connection 
with electric railway tests and which are obviously inconsistent. with 
the details. 


Whilst the author proposes here to give an account of some of the 
simpler methods he emplovs, the object of the present Paper is rather 
to eall attention to the reckless disregard of mechanical considerations 
that has characterised discussion of electric railway subjects in this 
country in recent years. It is not in recondite technical matters that 
this disregard is most manifest, but in matters of fundamental 
mechanics, heaving no exclusive relation to electric traction. For 
example, the kinematical principle that the distance traversed is the 
time integral of the velocity and is thus represented bv the area of the 
speed-time curve is not infrequently ignored, and the principle of 
conservation of energy, which requires the energy input to the trein 
to be greater than the output, is not always observed. 

Whatever be the ultimate object of the calculation, the imme- 
diate problem is assumed to be that of determining whether a given 
train, driven by an electrical equipment whose characteristics are 
completely known, is capable of running to è certain schedule, end, if 
so, of determining what the characteristics of the run are—the speed, 
energy consumption, temperature of motors, &c. The chief feature 
of the solution is the adoption of speed as independent variable, end 
the calculation of increments of time, distance, energy, &c., to cor- 
respond with given increments of speed. The smeller the incre- 
ments are taken the more accurate will be the calculated curve, but 
for practical purposes half a dozen points between rest and free- 
running speed will usually be found sufficient. 

Given the characteristic curves of the motor for the particular 
voltage, gear ratio and size of wheel, the tractive effort at any speed 
is known. If the opposing force due to train resistence be subtracted 
from this, the remainder is accelerating force, and knowing the weight 
of the train the rate of acceleration is known. This divided into the 
increment of speed gives the corresponding increment of time. which, 
multiplied by the mean speed, gives the increment of distance. 

The tractive effort of a motor is for this purpose naturally measured 
at the rims of the driving wheels when running at constant speed. 
The resistance due to gear, motor brush and bearing friction is 
usually, therefore, charged to the motor, and does not appear as 
train resistance. When the speed is varying the tractive effort at the 
driving rims at à given input is different on account of the motor 
torque being in part used in accelerating revolving masses. 

If F is the tractive effort of a motor measured in the ordinary wey, 
r the radius of the driving wheels and g the gear reduction, the torque 
on each armature (over and above friction torque) is Fr/g. If a is 
the acceleration of the train, the angular acceleration of the armature 
js ga/r, and of the driving wheels a/r. If T is the counter torque 
on the armature and I’ its moment of inertia, Fr/g—'T.-l'ga/r. f 
f, is the effective tractive effort, I the moment of inertia of a driving 
wheel and i that of a gear wheel, gT — fir— 2lIa/r + iafr. 

Eliminating T from these two equations we get 

F I'g? - 21 4€ 
-h= i a 

Xf, is the total effective tractive effort at the rims of the driving 
wheels. Part of this is used in overcoming train resistance (I^), part 
in accelerating the mass of the train (Ma) and part in imparting 


; T >l 
angular acceleration to trailing wheels ( Zit ). Hence 


sf, F'— {M+ SI/r!ja. 
TE " TT Ig? I Vi 
Eliminating f, XF—F'— rex. +24 425 |e 


The influence of rotary inertia is thus to increase the effective mass 


1 42 . 
of the train by st M + ES ET Es 

The radius of gyration of an average steel railway wheel is about 
0-77 of the radius of the wheel. so that approximately I/r?=0-6 m. 
The order of this quantity is usually about a quarter of a ton for each 
wheel, or a ton per bogie truck. The radius of gyration of à com- 
mutating railway motor armature is usually about 0-7 of the radius 
of the armature. The gear wheels add perhaps a tenth of a ton each 
to the effective weight of the train. 

For the three-coach train considered below, the addition for 
rotary inertia becomes: 2+ wheels, 6-0 tons; four armatures at 


* Abstract of a Paper read before the Manchester Local Section of the 
Institution of Electrical Engineers. 


2.500 lb. each, 4-5 tons ; four gear wheels, 0-4 ton ; total, 10-9 tons. 
'l'hus, the actual train weight being 118 tons, the effective weight is 
approximately 129 tons. 

'l'here is still much to be written on the subject of electric train 
resistance, but as it is not the author's intention to discuss the subject 
here, in the example worked out below the train resistance curve 
in the sppendix of Mr. Dawson's recent Paper* has been assumed. 
]n suburban service an exact knowledge of the train resistance is not 
of primary importance. as free-running speed is practically never 
reached, and the speeds actually attained are hardly affected within 
the limits of the practicable variation of train resistance. It should 
be noted that the train resistance when coasting is necessarily higher 
than when running with power on, since it then includes motor and 
gear friction. The author usually takes account of this by assuming 
the coasting retardation in miles per hour per second to be one- 
hundredth of the train resistance in pounds per ton. 

The author takes, as a typical schedule, that of the South London 
eleveted trains. Here the total distance of 8-7 miles is timed to be 
run in 24 minutes, including 20-sccond stops at each of nine inter- 
mediate stations. The average distance between stations is, there- 
fore, 4.590 ft., and the running time for this distance may be taken as 
124 seconds, thus leaving 20 seconds in hand at the end of the 
journey. It is proposed that the train consist of three coaches, two 
being trailer coaches weighing 30 tons each, and one a motor coach 
weighing 34 tons, exclusive of equipment (153 tons). It is assumed 
that power is to be supplied to the train at an average pressure of 
550 volts continuous current, and it is proposed to use a four-motor 
equipment, the motors being of the sume type as is used on the Metro- 
politan Distriet Railway. The total train weight, including 8-5 
tons for passenger load is therefore 118 tons, and the effective 
weight, as shown above, about 129 tons. 

The whole schedule calculation for this case is shown in a table in 
the Paper. Inorder to show what the process is, three lines (3, 4 and 
5) as embodving a typical section of the table, are reproduced on 
p.89. "The figures in the first four columns having been taken from 
the curves, that in the fifth is the mean between 4,600-210 and 
3,300-220. "The increment of the speed in the sixth column is of 
course (20-0-18-2). The increment of time is obtained from a single 
setting of the slide rule by multiplying the increment of speed (1-8) 
by 3.290. and dividing by the mean accelerating tractive effort 
(3.735). The figure, 3.290, which applies to the whole table is, of 
course, 102 timest the effective weigh of train per motor in tons. The 
time (column 8) on the fifth line is obtained to the nearest tenth of a 
second bv adding the increment to the time given on the third line. 
The speed in column 9 is the mean between 18-2 miles per hour and 
20 miles per hour, and the inerement of distance (column 10) is this 
speed (19-1 miles per hour) multiplied by the inerement of time 
(1-58 seconds) and by 1-467 (£e, 5.280/3,600), The distance 
(column 11) follows by successive addition of increments. The 
figure in column 12 is the mean between 350 and 275 amperes, whilst 
that in column 13 is derived by multiplying this figure by the incre- 
mont of time (1-58 seconds), again by 550 (volts), and dividing by 
3.000. In the case of an alternating-current system one naturally 
includes columns for power and mean power instead of column 12 
of the table, otherwise the caleulation proceeds on exactly the same 
lines as for the continuous-current system. 

In the above manner, then, the table is developed to a point at 
which it is advisable to plot the curve between speed and time 
(columns 2 and 8), and also put in the braking curve to terminate at 
124 seconds (Fig. 1). The latter curve has been taken as sloping at 
the rate of 2-75 miles per hour per second as in Fig. 2, which applies 
to the service in question. 

It is now necessary to find by trial the position of the coasting 
curve which makes the total area included equivalent to 4.590 ft. 
If power is cut off after 55 seconds the total area included works out 
at 4,602 ft.. which is probably near enough. The table is then com- 
pleted. The energy consumption works out at 6,100 watt-hours for 
the 118-ton train per 4,600 ft., leading to 7 kw.-hours per train-mile, 
or 59-4 watt-hours per ton-mile. 

There are few points in connection with the above solution that 
have not been subjected to rigorous analysis and careful comparison 
with test. The most obvious theoretical objection to the method is 
that the increments of speed are taken by no means small, whilst 
for accuracy they should be infinitesinral. It is open to anyone 
to get the effect of infinitesimal inerements, but when he has done 
this his results will differ inappreciably from the author's. 

Where such a schedule calculation is made to correspond with the 
conditions of a test, there is clearly no reason for anticipating sensible 


* * Proc," Inst.C. E., Vol. CLNN XVI., p. 46, 1911. : 
f To produce an acceleration of 1 mile per hour per second in an 
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difference between the results of calculation and test, and as a matter 
of fact no such difference is discernible. Such differences as occur 
are usually traceable to imperfect knowledge of the circumstances of 
the test. 

The complete calculation for an actua! run is usually much more 
elaborate than the above example. In particular, the gradients are 
very troublesome, owing to the fact that the point in the calculation 
where a change of gradient occurs has to be determined by trial, 
A fer more expeditious method for runs extending over meny 
gradients was developed by the author some nine vears ago and 
published by the American Institute of Electrical Engineers.* The 
method in question is an analytical one, employing a svstem of 
universal speed-time and speed-distance curves from which those 
appropriete to the problem are selected. However, as these curves 
were not reproduced in sufficient detail or on large enough scale to 
be of value, it is unlikely that anyone but the author makes use of 
them. 

Small as is the usual effect of gradients on the average performance, 
the effect of variation in distance between stations is even smaller. 
The effect of curves, junctions, &c., unless such as to impose restric- 
tion of speed, is also small and sufficiently well met by taking a 


somewhat high figure for train resistance. 
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Enough has perhaps been said to show that anyone who possesses 
the requisite data, and who cares to take the requisite trouble, can 
determine the effect on a train of a given equipment driven in a given 
manner over à given route. Much less elaborate methods, however, 
are often sufficient to determine whether a stated result is within the 
bounds of practicability or to show that some train test is valueless, 
either as being inaccurate or as being affected by some accidental 
circumstance which destroys its value as characteristic performance. 

The author proceeds to discuss a few published cases, typical of 
much that has been written on the subject in this country, in which 
claims are made whose untenability is obvious from the simplest 
mechanical analysis. | 

One of the examples is taken from a Paper by Mr. P. Dawson.f 
It is as follows: '* The energy consumption has been worked out for 
the South London train, for an average distance between stations of 
6,535 ft. and an average speed, including stops, of 33-4 miles per hour; 
with the present gear ratio it would amount to 71 watt-hours per 
ton-mile at the train. The gear ratio, however, was designed for 
the South London conditions, and by altering it a further economy 
on the figure given should result. A three-coach train on the Lan- 
cashire and Yorkshire line is stated to require under similar conditions 
96 watt-hours per ton-mile on the train." 

In order to appreciate this passage, it should be noticed that to run 
at a speed of 33-4 miles per hour, the distance of 6,535 ft. has to be run 
in 1334 seconds, which time includes the stop. To accomplish this 
feat a train is used the speed-time curves of which in the two direc- 
tions when running a distance of 6,030 ft. on a line of average 
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* ^ Trans." Am. Inst. E.E., Vol. XXII., p. 133, 1903. 


* * The Electrification of the London, Brighton and South Coast Rail- | - 


way," " Proc." Inst. C.E., Vol. CLXXXVL, p. 36, 1911. 


| 


TN 275 200 | 3,300 | 220 $ á Wu 

er À———— Án À— € ——————PÓH—————— — HN! 

——————— T TT HM — M — T — €— 
gradients are as shown in Fig. 2. (curves A and B). The time in 


one direction is stated to be 154-5 seconds, and in the other 150 
This is ectuel performance, and consistent with the whole 
recorded performance of the trains and the requirements of the 
service for which the trains were designed. But, of course, the 
running time could be reduced by keeping power on longer, though 
it does not follow thet it would be advisable, or even practicable, so 
to reduce it in reguler servies, 

It is 2ppsrent from the train resistance and motor curves that the 
free-running speed of the train on level track is below 45 miles per 
hour, for st this speed the total tractive effort of the motors at full 
voltage is about 2.000 lb., and the train resistance, according to the 
formula* given in the Paper- which seems to agree with the tests—is 
above 2,500 ]b. However, taking the free-running speed on level 
track as 45 miles per hour whilst continuing the acceleration curves to 
this speed in the most optimistic manner one conceives to be pos- 
sible in order to obtain a more favourable result than one expects 
to realise, the very best time in which th* distance of 6,535 ft. can 
be run seems to be a little over 135 seconds (Fig. 2, curve C). But, 
of course, it would be quite impracticable to work to this in service,. 
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and the most favourably disposed person, however ignorant of the- 
difficulties of railway operation, would hardly venture to suggest less 
than 140 seconds running time for the 6,535 ft. as a practicable 
everyday schedule. Thus it is kinematically impossible to run the 
given distance in the time specified, with the train whose acceleration 
curves are as given by Mr. Dawson. 

Sometimes misapprehension arises through mistaking some casual 
record, in which possibly conditions are unknown or sources of error 
overlooked, for a normal and characteristic one. This may be the 
explanation of a doubtful statement occurring in Mr. Aspinall's 
presidential address to the Institution of Mechanical Engineers: 
“The consumption of current at the train is . . . 61 watt-hours . 
per ton-mile for the six-car stopping trains weighing 196 tons, and 
96 watt-hours per ton-mile for three-car stopping trains weighing; 
117 tons." 

The idea that the energy consumption is greatly reduced in long 
trains seems somewhat widely prevalent, being doubtless derived 
from experience with long-distance steam trains, which are, of course, 
quite a different matter. It is desirable that Mr. Aspinall should 
reconsider his figure of 61 watt-hours per ton-mile or give details 
of the service to which it refers, as it is certainly much below the 
mechanical output of the equipment in any practicable way of 
running to the accepted schedule of the Liverpool-Southport 
stopping trains. 

However, better examples of confusion between accidental obser- 
vation and characteristic performance are to be found in the recent 
Paper read before the Institution of Civil Engineers on the London, 
Brighton and South Coast Railway electrification. [The following caset 
was referred to in the course of the discussion. Briefly put. it was 
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that in a non-stop run of 8-7 miles, at a mean speed of 37 miles per 
hour and à maximum speed of 50 miles per hour, the energy input 
was estimated from the tests at 32 watt-hours per ton-mile. The 
train resistance of the three-coach trein on straight and level track 
was made the subject of test, and the results are given in Appendix V. 
of Mr. Dawson's Paper. "This at 40 miles per hour was found in one 
series of tests to be 16 Ib. per ton, and in another series 15-3 lb. per 
ton. The track, however, as is duly and frequently pointed out, is 
not straight and level, but has many curves and gradients, which 
impose restrictions on the speed, and without vouching for the 
accuracy of the tests one may safely assert that to assume a mean 
train resistance of 16 lb. per ton does not err in the direction of 
excess. This requires an output from the equipment of 32 watt- 
hours per ton-mile. But this is not all, for the kinetic energy of the 
train which is ultimately dissipated in the brakes may amount to 
some 5 watt-hours per ton-mile. Thus the total output of the equip- 
ment is of the order of 37 watt-hours per ton-mile, and we are asked 
to accept as the appropriate input the figure of 32 watt-hours per 
ton-mile. 

The foregoing will suffice to show that there is neither mystery 
nor difficulty about the mechanics of electric train movement and 
no excuse for the nonsense which has in great measure marred dis- 
cussion of electric railway matters in this country. The author offers 
this contribution to the subject by way of protest against the pre- 
sentation of biased estimates as facts, and of claims of superlative 
merit for performances that are in every way commonplace ; also 
as à plea that members of this Institution insist that their discus- 
sions of the subject be made on the basis of reason and fact alone. 


A NEW METHOD OF IMPACT EXCITATION OF 
UNDAMPED OSCILLATIONS.* 


BY E. L. CHAFFEE. 


The author has tried, without success, all the known newer 
methods for producing oscillations in an attempt to obtain oscilla- 
tions of a frequency more than 107 vibrations per second and of 
sufficient regularity, continuity and intensity for use in making 
exact measurements. Further experiments, however, have resulted 
in the production of a new oscillation gap and method which form 
the subjeet of the present communication. In the first part the 
-general characteristics of the gap are dealt with ; in the second, the 
oscillations are studied more in detail by means of the Braun tube ; 
„and in the third part are given a few practical considerations and 
applications of the oscillations. 

The method in some particulars closely resembles the Poulsen 
method, but in electrical action the system is quite different from 
the Duddell are oscillations, the Poulsen oscillations and the Wien 
oscillations, or the so-called impact excitation. 

General Characteristics of the Gap.—The gap consists essentially 
of an aluminium cathode and an anode of some other metal, such as 
copper or silver, both water or air cooled and surrounded by an 
atmosphere of moist hydrogen. The active surfaces of the ter- 
minals are accurately parallel planes of 1 or 2 sq. cm. area, and 
adjustable as to distance separating them, which, for the best 
results, is about 0-07 mm. Large terminals are undesirable on 
account of the increased electrostatie capacity of the gap. 

For the cathode aluminium is the only metal which gives satis- 
factory results, and the gap should be constructed so that the ter- 
minals can be occasionally renewed. After the gap has been in 
operation for some time the aluminium becomes pitted and covered 
with a very hard oxide which is difficult to remove. One electrode 
was operated, however, for over 100 hours with fairly satisfactory 
results at the expiration of that time. 

Several metals work well as anode, the latter apparently playing 
little part in the action of the gap. It appears, however, that the 
denser metals of high cathode drop, such as copper and silver, are 

.desirable. The anode with occasional cleaning will serve indefinitely. 

Although the amount of heat produced in the gap is small, some 
method of cooling is necessary. Air cooling by means of radiating 
vanes is to be preferred on account of convenience and simplicity. 
Fig. 1 gives the details of an air-cooled gap. At e there is shown the 
aluminium electrode, which is held by a taper-fit in the massive ter- 
minal t. Opposed to this aluminium electrode is a similarly shaped 

copper electrode, held by taper-fit in a similar massive terminal. 
These terminals are threaded and engage in the side castings cc, and 
are provided with blackened metallic radiating vanes as shown. 
‘The side castings are separated by a thin slab of hard rubber or 
oe Se LE ae 


* From the “ Proceedings " of the American Academy of Arts and 
‘Sciences, somewhat abbreviated. 
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asbestos board, which has a central circular hole to serve for the 
gap chamber h. Ebonite handles, rr, are for use in adjustment. The 
inlet and outlet for the hydrogen are shown at i and o. For the pre- 
sent experiments, however, a water-cooled gap was used throughout. 

The general diagram of connections is shown in Fig. 2. 8 is a 
source of direct current of a few hundred volts, the voltage generally 
employed having been 530. I, is a direct-current ammeter in the 
supply circuit, which also contains choke coils L,L, and a variable 
resistance, Ry, capable of reducing the current to about 0-2 ampere. 
C, and C, are variable air condensers, G the gap, L, and L, the 
variable primary and secondary of the oscillation transformer, and 
I, a hot-wire ammeter. The coupling between the primary and 
secondary circuits should be very close, and in order to attain this 
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Fio. 1.— ArR-COOLED Cu-Al DISCHARGE Gap, HALF NATURAL SIZE. 


the primary and secondary coils were wound parallel on the same 
frame, so that they interlocked. "The diameter of the coils was 5 in., 
and from one to seven or eight turns were used. Direct coupling 
is almost as satisfactory as magnetic coupling, but for regularity and 
freedom from harmonics the latter is to be preferred, and was used 
throughout the present investigation. 


Operation of Gap.—The system will start automatically if the 
distance between the terminals is not much greater than 0:1 mm. 
In appearance the discharge resembles à very minute arc, of an 
intense reddish-purple colour, absolutely quiet and stationary. The 
discharge remains at one point on the electrodes for several minutes, 
until the aluminium is slightly pitted, when it suddenly shifts to 
another point. When the discharge is examined by means of à 
spectroscope only the primary hydrogen spectrum appears, with an 
occasional weak flashing-up of a few of the aluminium lines. 


)J00000 


When the secondary oscillations are examined by means of a wave- 
meter, but one wave with exceedingly sharp tuning is observed. 
On account of the steadiness of the oscillations it is often difficult 
to set the wave-meter—which makes use of a telephone receiver as 
the detecting device—without the use of a ticker or interrupter in 
the wave-meter circuit. The change in wave-length of the secondary 
oscillations with changing supply current is very much less than is 
observed with the Poulsen and Lepel generators. The intensity of 
the secondary current as measured by the hot-wire ammeter depends 
to some extent upon the length of the gap. At 0-19 mm. the secon- 
dary current is a maximum, but at about this length of the gap the 
discharge begins to hiss and become unsteady. For other va!ues 
of the main current the curve showing these values would be slightly 
different, but, in general, the best results are obtained with a gap 
length of from 0-04 mm. to 0-09 mm. 


Fig. 2.—DiAGRAM OF CONNECTIONS. 
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As regards the pressure of the hydrogen, apparently atmospheric 
pressure gives the most satisfactory results, although for decreased 
pressure the oscillations are possibly slightly more intense until a 
pressure of about 10 cm. or 20 em. is reached, when they rapidly 
become weaker. Increased pressure is decidedly detrimental. 

The operation of the system may brietly be stated as follows : The 
secondary receives periodic impulses from the primary, the fre- 
quency of these impulses depending upon the main current and the 
capacity of the primary condenser. During the intervals of non- 
activitv of the primary circuit the secondary circuit oscillates in its 
own free period, and with damping determined solely by the con- 
ditions of the secondary circuit, such as resistance and radiation. 
The secondary oscillation cannot, then, strictly be called undamped. 
The amplitude of the oscillation can, however, be maintained prac- 
tically constant by making the primary impulses occur every two or 
three secondary oscillations, and, if the damping in the secondary 
circuit be small, the resulting oscillations are then almost perfectly 
undamped and continuous. 

In order that tlie maximum energy be transferred to the secondary 
circuit there are two conditions of syntony, as they may be termed, 
to be fulfilled. In the first place, the primary discharges must always 
occur in the proper phase relation with the secondary oscillation, or. 
in other words, the inverse charge frequency referred to the secondary 
oscillation, $.e.. the number of secondary oscillations to one primary 
discharge and charge, must be a whole number. This is regulated by 
the reaction of the secondary oscillation on the primary circuit, but 
not entirely so for low values of the inverse charge frequency. The 
second condition of syntony is that the shape of the primary wave 
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or current rush must be such that the resulting E.M.F. impulses in 

the secondary circuit, due to the different parts of the primary wave, 

bear the proper phase relation to the secondary wave. With a fixed 
secondary circuit the first condition can be obtained by varving the 
main current I, or the primary capacity C,. The second condition 
of syntony ean be established by changing the primary inductance L,. 

i l'he two conditions of syntony are illustrated by the curves of 
Figs. 3 and 4. In Fig. 3 the full line curve gives the variations of 
the secondary current I, plotted to an arbitrary scale, as the main 
current L is varied, and shows maxima and minima of I, as the first 
condition of syntony is more or less perfectly fultilled. The dotted 
disconnected lines give the maximum wave-length readings of the 
Wave-meter, excited by the primary discharge, as ordinates plotted 
to the variable I. The third dot-and-dash curve is the wave-meter 
reading when the secondary circuit is open. This figure is a foir 
representation of several curves token under different but similar 
conditions. 

In explanation of Fig. 3 attention is called to the following facts : 
It IS evident that if the potential to which the condenser is charged 
Is practically the same under all conditions—and experiment shows 
that this is approximately the case—then, with a given C,. the 
Duniber of discharges per second in the primary circuit is roughly 
proportional to the current L. This actual spark frequency pro- 
duces in the wave-meter an effect corresponding to à wave of that 
frequency. This primary fundamental wave-length, as it will be 
called, plotted to I, would give a curve of the general shape given 
by the dot-and-dash line in the figure. When, however, the secon- 
dary circuit is closed, the secondary current exerts an equilibrating 


influence on the primary discharge, helping it to occur at a definite 
time in relation to the secondary current, thereby forcing the primary 
circuit to operate. according to the short. horizontal lines. For 
instance, by reference to Fig. 3. it is seen that, for à supply current 
of 0-7 ampere, the unforced primary fundamental wave-length is 
300 metres. The frequeney corresponding to this is about 860,000 
per second, which meens that there are that number of primary 
discharges occurring. per second. When, however, the secondary 
cirewt, having à natural wave-length ap- 95 metres, is closed, 
conditions are different on account of the absorption of energy by the 
secondary circuit, and the primary. circuit: discharges at a rate 
corresponding to a wave-length of about 280 metres. This is about 
three times A,, showing thet the inverse charge frequency is 3. Ae. 
the supply current is decreased the primary is foreed by the secondury - 
to discharge at this rate until the current has become so small that . 
the slower rates corresponding to inverse charge frequencies of 4 
or 2 are more stable. When conditions are least forced. for these 
values of inverse charge frequency a maximum of secondary current 
is observed as shown at J, -0-46 in the figure. It is seen that for 
the steep part of the dot-and-dash curve the inverse charge fre- 
queney Jumps between several successive values. It is also now 
easy to understand that the maxima of secondary current naturally - 
occur at values of I, when the inverse charge frequency is less forced. 
The second condition of syntony-— namely, the syntony of wave- 
form—is represented in Fig. 4. In this case the hot-wire ammeter - 
reading was taken in the secondary circuit as an inductanee, in series . 
with the primary of the oscillation transformer, was varied, the 
abscissa scale being in turns of the coil. The disconnected curve, 
marked A,. represents the primary fundvmental wave-length plotted 
to turns of inductance. The curve of second»ry current shows the 
marked maximum when, the inverse charge frequency remaining 
constant, the primary discharge loop has the best duration compared. 
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to the period of the secondry oscillation. The forcing by the secon- 
dary oscillation of the primary to discharge at the frequency corres- 
ponding to è wave-length of 138 metres is well shown by the A, curve. 

As regards veriation in frequeney of the secondary oscillations as 
the supply current is changed, although this point has not. been 
investigated at all thoroughly, the conclusions drawn from some 
experiments and observations show thst the frequeney of the oscilla- 
tions increases slightlv, and practically linesrlv, as the supply 
current is increased. This increase is from 1 to 12 per cent. 
for a change of supply current from 0-2 to 2 amperes, and depends 
upon the adjustments, the percentage increase being greater the 
closer the coupling end the greater the number of primary discharges 
per second. It is improbable that this change in frequency with 
changing supply current can be attributed, as is done in the case of 
the Poulsen and Lepel ares, to the change in slope of the voltage- 
current characteristic. for a change in gep length, which changes 
the slope of the E/I curve more than a chenge in supply current, does 
not cause a detectable change in frequency. If there is a change in 
frequency due to change of gap length, it is less than 1 per cent. for 
a change of gap length from 0-005 mm. to 0-15 mm. This property 
is of great. value when using the Braun tube for studying electrical 
oscillations. The velocity of deflection of the cathode beam is so 
great that for a visible effect it is necessory that the luminous 
spot travel over the same path thousends of times a second, while 
if a photographie record is to be taken with a reasonable exposure 
it must travel over the same path a still greeter number of times. 
The gap and system under consideration is, however, so regular and 
constant that it is not at all difficult to obtain photographs of 
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patterns representing cyclic changes, many of which recur three 
million times a second with practically no veriation. 

From a practical] point of view interest centres on the question 
of the amount of power obtainable from the system. The g2p is 
not a high-power generator of electrical oscillations ; its cdvantages 
Jie in simplicity and regularity. The meximum power efficiently 
:Obtained from a single gep et 100 metres wave-length is about 40 

. to 45 watts. It is probable, although no extensive tests have vet 
been made, thet the power obtaincble is greater at longer wave- 

‘lengths. If greater power is required, gaps cen profitably be operated 
in series. Two gaps work perfectly and three gaps well on 500 volts, 
with much increased power output. Four gaps were satisfactorily 
run on 1,000 volts, but in general there is a slight sacrifice of regu- 
larity of operation as the number of gaps in series is increased. 

The amount of power obtained. when gaps are operated in series 
with a definite supply current, is not directly proportional to the 
number of gaps. When two gaps are operated in series the power 
output is almost twice thet from one gèp. When more gaps are 
connected in series the gain in power is much less: the greater the 

number of gaps the less the gain in power output. The average 
voltage across one gap renges from 90 to 150, but is, under most 
. conditions, about 100. As the number of gzps in series is increased, 
the current being constant, the voltage across the series is practically 
proportional to the number of geps. The efficiency of the svstem, 
when gaps are operated in series, decreases os the number of gzp: is 
increased. 


Fic, 5.—OscILLOGRAM WITH BRAUN TUBE. 

The following table gives an ides of the result of increasing the 
number of gaps in series. The values of the efficiency and power 
may be somewhat misleading, ès the adjustments were not for 
conditions of maximum power and efficiency : 


No. of gaps. I. E. R. IR. — Efficiency. 
| 2: Se OFS 22. 145. LLL 05:9. 22. 25:5... 3259, 
2.2se. O55 .. 200 ..2 15-9 0. B93 0. 27-59, 
3... 055 ... 360 ... 15-9 0. 55-0... 27-09, 
desees 055 2. 000 1. 159 Ls GES... 23-60, 


A proper choice of dynamo a!lows of the omission of the externe! 
resistanee—for instance, & dynamo characterised bv è rapidly 
falling voltage-current curve in order thet the voltage will increase if 
the discharge tends to stop. The high voltage on open circuit of è 
generator of this kind also serves cutometically to start the gap or 
gaps. 

A pplications.—Verious appliestions of the continuous oscillations 
might well be spoken of. but reference will be made to only three 
j.e., the use of the oscillation system in conjunction with a Braun 
tube for demonstration; the ealibrs tion of è wave-meter by means 
of harmonics ; and wireless telegraphy end telephony. 

The simplicity end convenience of the system as a generator of 
continuous high-frequency oscillations render the apparatus per- 
ticularly suitable for demonstration and laboratory use. Especially 
is the system of value when used in connection with a Braun tube, 
for, with such an equipment, many of the phenomena of electrical 
oscillations cen be visuelised, such as beats, the damping due to 

resistance, the damping due to radiation in en entenna, &c. An 
accurate calibration of a wave- meter can also be made by this meens 
as follows : Two secondary circuits of different periods can be caused 
to oscillate. the ex-ct ratio of frequencies being given directly by 
the resulting Lissajous’ figure. If, then, the pericd of one of the 
secondary circuits is fixed and aceuretely determined in some 
manner. the pericd of the second variable second: »ry circuit is given 
in terms of the first or standard. In this way, with proper adjust- 
ments, a large number of determined peric ds can be obtained and 
an accurate calibration effected. 
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The system ezn, of course, be resdily used for wireless telegraphy, 
provided some method, such as the ticker, be used for making audible 
the continuous transmission of power. One gap opereting on from 
0-5 to 0-8 ampere will undoubtedly trensmit up to 70 miles with 
some advantages over tho other svstems. In addition to the 
advantages of high efficiency, singie wove-length, &c., is the great 
gcin in simplicity and regularity. and the advantage of working 
directly on the commercia! voltzges for hours with no attention. 

One of the most interesting applications of the eluminium-copper 
gèp is its successful use in wireless telephony. Prof. G. W. Pierce 
and the author have given the &pparatus a thorough test in con- 
nection with wireless telephony, and have carried on conversations 
for several hours at è time between two distant stations with prac- 
tically perfect articuletion. The remarkable constancy and regu- 
larity of the system as » generator of continuous oscillations has been 
proved to be of great value for the wireless transmission of articulate 
speech. This will probebly be the subject of & later communication. 

The Paper is illustrated with some 30 reproductions of oscillo- 
grams tr ken with the special Braun tubes employed. One of these 
is here reproduced (Fig. 5) in order to show the quelity of the image 
obtzined. 


PRIVATE HOUSE LIGHTING BY ELECTRICITY.* 


BY W. R. RAWLINGS. 


Dwelling-houses miy be roughly divided into three types. viz.: 
(1) The cottage, or ertisen’s dwelling ; (2) the middle-class house ; 
¿nd (3) the mension, both town end country. The first type. viz., 
the cottage, hos. until recent veers, been practically neglected as far 
es electric lighting is concerned, but it is now generally agreed that it 
offers à promising field for enterprise, The first question is—Whaet 
installetion cen be given for the usuelly limited 2? mount of money 
eveleble ? Moreover, es there is seldom any mergin for decorative 
effect, the illumination is perforce limited to one lemp in each room, 
fixed st the most useful height near to the centre or beside the window, 
end with zn inexpensive shade to diffuse the light over the room. 
Apert, therefore, from the fact thet it epplies to such a large section 
of the population, there is little to interest the illuminating engineer 
in this class. 

Coming next to the middle-class house, we find that. while there is, 
of course, much more demand for increascd illumination and deco- 
rative effect, there are naturally limitations as to expenditure. I 
will, therefore, èt once pass on to the subject of the electric lighting 
of town and country mensions ès offering the best examples ead 
opportunities of the highest developments of artistic illumination. 
Mr. John Derch, in his valueble Paper read before the British Insti- 
tute of Architects, and »!so in his recent erticle in‘ Country Life.’ 
ells ettention to the inadequate lighting of the home, but this is due 
not so much to the fault of the engineers as to other causes. The 
problem of the illumination of such è house is entirely different from 
thet of an institution, club, or hotel. From the various discussions 
which have beon teking plece in this society end elsewhere, it might 
perhaps be supposed that the production of artificial daylight is the 
ides! illumination ; but even if such light could be obtained at a low 
price, it is, in my opinion, unsuits ble for the hom», and should be 
confined to eertem special 2 sop ications, in esses in which the correct 
metehing of colour, Qe. is en e-importent item. 

Menkind erèves for variety. When the sun has set, one desires. as 
a continuetion of the light of the departing day, the warm tone which 
the ertificta! Huminants of to-dey naturally provide. From this 
standpoint the old carbon tilement Imp. with its yellow revs, gives 
greater setisfection and & more pleasing effect thon the white light of 
the mete! filo ment lamp. Moreover, it may be pointed out that the 
only result of experiments on " artifice! d^vlight " has beon to pro- 
duce a light which resembles daylight so far as the colours are con- 
cerned. But, as in the cave of all artificial illuminants, the light 
emanstes from a smell point. Two squ2re inches of surface would be 
i large radiating surface, and. even when diffusers sre employed. 2 to 

4 sq. ft. would be about the limit found in practice. With daylight, 
however, the grea of source of light is far greater than that of the 
objects to be illuminated, and. even if the light has to pass through a 
window, the illuminating zrea is very large compzred with artificial 
sources. After ell, it is not, in my opinion, & question whether a 
similer light to the sun's rays would be desirable. even if 2 perfect 
repreduction cou!d be obtained, for it is found, in spite of its limits- 
tions, thet the majority of people enjov life es much under artificial 
illumination as they do under the ravs of the * Giver of all light.” 

It may be argued thet the important point to consider is not what 
one likes, but whet one shou'd use to illuminste the home properly. 


* Abstract of a Paper read before the Hluminating Engineering Society. 


ous ee 49 me a X m2 Ax — c l2 


To this I would reply thet people. es è rule, live sccording to their 
desires, whether these comply with the proper hygienic conditions of 
life or not, and by these desires the eleetrie:l contractor must neces- 
sarily be guided. In some c..ses, for exsmple, it is found that p»op!e 
do not object to glare. It is the duty of the illuminsting engincer to 
co-operate with the medical profession in teeching these peop'e what 
is best for their well-being, and. with their ski!l ond knowledge of the 
subject, so to arrange metters as to give the right and proper con. 
ditions of illumination, end yet to meet the consumer's wishes. 

What is the proper mount of light required ? Text-books and 
articles on illumination cre to be found cnswering this question, 
giving schedules in foot-candles for different parts of the house, such 
as bedrooms, dining-room, drawing-room, &c. In my opinion the 
art of illumination in the home is not to illuminete any room equally 
all over. but to prcduce the proper light end shade effect, 2ccording 
to the purpose for which it is intended. There is no difficulty in pro- 
viding e certzin number of foot-c..ad!es for this or thet purpose ; the 
problem of house illumination is not so much one of foot-candles, as 
of convenience, taste and persona! requirements. Mr. Justus Eck, 
in & vo!uable Paper on “ Indirect Lighting," pointed out that animal 
life desired shade, ond this he illustrated by many interesting slides, 
showing thet both mon and &nimals, when exposed to the direct rays 
of the «ua. invariably sought shelter beneath the shade of o tree or 
building. This, of course, is what most of us would do. 


] know of nothing more uncomfortable than è room equa!lvy illumi- 

nated cn every «qure foot of the floor, und s room so lighted is, in my 
opinion, inariisti^. Lsuggest the folowing rules for il'uminsting the 
home: (1) Thst 5 room should not be eventy il'uminsted oll over ; 
(2) th» filomont of the l5mp should be so pleced os not to be 
in the line of vision under normal conditions ; (3) the position 
of the light should be so pleced as to illuminate specific objects 
(according to the nature ond purpose of the room); (4) that smell 
units of light «re in general to be preferred ; (5) indirect lighting 
should only be used for general lighting. or s supplementary to the 
necesssry local illumination. Nowadays the engineer is set the task 
of illuminating the house 2s he finds it in the best manner possible. 
The problem frequently assumes the form, not " How best to illumi- 
nate the house," but '* How the problem can be solved to the satisfac- 
tion of the employer and his friends," most of whom have opinions of 
their own ; ond, since they pay the piper, it is natural they should 
‘desire their idezs to be carried out. It is, therefore, a matter of tact 
in obtaining more or less 2 compromise between what is considered 
correct and what the powers that be insist upon. It is seldom that 
the engineer is slowed free scope in plecing the lights as he in his 
opinion thinks best, end, in à word. it is more difficult to satisfy the 
taste of the owner than the cctua! requirements of the house. Not 
only do opinions differ as to the fittings, but there is a greater diversity 
with the individual 2s to the amount of light required. Nome ladies 
insist upon having a light of 20 to 30 foot-ccndles on the dressing 
table, while enother compleins that one-fourth thet amount is too 
much, from which it will be readily seen thet it is difficult in the case 
of private houses to specify the illumination in foot-csndles even for a 
specific purpose. ; 

Agen, one has to take into consideretion the positions of the 

windows and the generel arrangement of the furniture. In many 
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at his disposel, he will be able to explain to consumers wy a certain 
course desired is not ad visible, and he will have behind him the con- 
clusions of the Illuminating Engineering Society in doing so. 
Having confidence that his contentions are correct, he will be able 
to advise consumers much more effectuslly, end to induce 
them more readily to accept his view. In this way we may hope to 
avoid many mistakes which ultimately create dissotisfaction, nd of 
which the contrector not infrequently bears the blame. There cre 
many points in privete house lighting which remain to be discussed 
and settled, and the Society, by promoting mutus! education in these 
metters, should help to reise the status of the contractor and enable 
him to assume a more independent position. 


CORRUGATION OF RAILS. 


BY J. H. BRIGGS. 


In the interval since writing the article on the above subject pub- 
lished in THe ELECTRICIAN of Jan. 13, 1911, the writer has been 
making further experiments. In thet article detzils of experiments 
were given by which it was intended to show that the action of the 
throat of a leading outer wheel on the rail was capable of prcducing 
à synchronisable periodic action. 

The experiments herein described were made with a view to ascer- 
taining whether the friction which results from the forced skid of a 
leading outer wheel cou'd also be made to bring about a pericdic 
action. The objeet aimed at in these experiments is, by substituting 
elasticity and light pressure for the rigidity end heavy pressure which 
obtain in tramways, to give any possible pericdie action every oppor- 
tunity of coming into effect. 


| 
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instances the old positions which were allocated to gas or oil, per- As in the former experiments a 4} in. centre lathe wes used. The 
manenilv fixed with a view of being within easy reach, must be apparatus was designed so 2s to represent tromway wheel and rail 
retinzd. For the owner, having zdspted himself to the general | conditions as nearly 2s possible. The wheel is represented by any 
inconvenience. of the arrangement, will insist upon the new lights | one of six e2zse-hardened steel dises N (Fig. 1) graded to & in.. about 
being in the same position as the old. Meny absurdities of lighting 1* in. diameter and ] in. broad. some with and some without flanges. 
to-dsv «re due to this and other causes which I have mentioned. The rail wes represented by a mild steel roller M 2 in. long and 
The town house requires more light than the country house; the | tapering from 34 in. to 28 in. diameter. Four grooves turned in this - 
same pople who consider a 16 c.p. lamp too strong in the country | roller give five tracks. ! in. wide, of different peripheral lengths ; the 
will comp'ein thet & 30 c.p. lamp is insufficient when in town. This | faces of these should be slightly rounded. The two cog-wheels have 
diversity is on? of importence in Il lighting problems, ond. in my | 25 and 35 cogs respectively. All these were bored to fit a 4 in. 
opinion, prays one of the most importont ports in the illuminztion of | p'anished steel spind'e ; key ways were cut in roller and discs, and the 
houses. Excess of light in the town compels the same fault to be per- | bosses of the cog-wheels were provided with set screws. As the 
petrated in the home. end for this resson the hall and corridors should | pressure between the rolling surfaces is to be pounds instead of tons, 
never be illuminzted to 2 higher dogree than the rooms. elasticity needs to be very much in evidence. Two 24 in. lengths of 
In this Peper I have tried to explain some of the principles of | % in. round planished stee! are used as spindles. One, J, runs between 
private house lighting end some of the difficulties experienced in | the lathe centres and may be called the driving axle; the other, K, 
reconciling the requirements of good illuminetion with the ts3tes of | the driven one, has one end shouldered down to & in. for a length of 
the consumer. It may be hoped thst the influence of this Society | 13 in., and the end is then screwed for a } in. nut and washer. A 
will gradually mzke itself felt by the general public, so that a better | pillar, made to fit the tee rest socket L, has a hole bored horizontally 
appreciation of the nature of good illumination will be brought | for this end to run in loosely (say 21). the said hole being adjustable to 
about. Such a chsage on the port of the public mzy tok» time. about 1 in. above or below the lathe centres. This socket is fixed 
But, by stimulating discussion on these matters, the Society will | near the fast head. It will be seen that this allows of adjustment in 
be directly heneficial in another wav. Tne neture of good illumi- | any desired way. The tool. holder is furnished with a piece of flat 
nation in the home, the advantages of various styles of lighting, and | stee!, R (3 in. by à in.), 6 in. or 7 in. long (the function of which will be 
the mistakes to be &voided. will become more fully understood, 2nd | shown), t» one end of which is riveted an eve. P, bored for the & in. 
the contractor who hasstudied these matters will bein a much better | rod to run in loosely. Bv moving the saddle this, of course, can be 
position to put his views forward. For, heving definite knowledge adjusted to any part of the driven axle, the second bearing of which 
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itforms. Either chuck or carrier may be used for turning the driving 
axle. The cog-wheels are fixed as near the fast head as convenient, 
the larger one being on the driving axle, on the other end of which is 
keyed the roller. A long flat is filed on the driven shaft opposite the 
roller for the purpose of keying one of the wheels or discs opposite 
any one of the five tracks. When in use the eye-bearing is between 
the cog-wheel and disc. It will be seen that if the diameters of the 
disc and roller are the same as the pitch lines of the small and large 
cog-wheels respectively, rolling action between the disc and roller 
would be unaccompanied by slip or skid; also bv using a smaller 
diameter disc to a larger diameter track on the roller, skidding can 
be caused, and, vice versa, slipping can be produced. Further, the 
amount of slip or skid can be varied ; 30 changes being available. 

By the above device the effect produced bv a variety of possible 
factors in the production of corrugation may be tried, as follows :— 
(a) Elasticity is introduced in the apparatus by yielding of the axles 
under torsional stress, bending of the spring, R, which supports the 
eye-bearing, and bending of one axle itself ; (b) subject to certain over- 
riding conditions, it can be shown that if the amount of slip or skid 
between suitable sliding surfaces—although accompanied by rolling 
—in a given time be very small, the friction remains as “ creep," if 
larger, it becomes alternately static and moving, if very large it 
remains moving. The amount may be varied either by change in 
speed of rotation or of diameter ratio of rolling members ; (c) the effect 
of sand on the rolling surfaces, this gives a rather unexpected result ; 
(d) the friction which accompanies the rolling can be made to take 
place under either obstructive—and consequent chattering—or trail- 
ing (with consequent smooth slip) conditions: these constitute the 
over-riding conditions referred to in (b). 

This last-mentioned effect (d) which is one of the very few possible 
causes of periodic vibration available to account for corrugation may 
be typically illustrated in a simple manner by means of a long pencil 
and paper, or better still, by slate pencil and slate. Take the latter 
example, hold the pencil, DB (Fig. 2), at one end nearly vertical 
whilst pushing it along ; AC representing the plane surface of slate ; 
chattering results in the form of a high-pitched screech ; reduce the 
angle between pencil and slate slightly and the chattering becomes a 
series of jumps ; reduce it still further and chattering ceases. On the 
other hand, if the direction of motion is changed the pencil at any of 


these angles trails smoothly with no tendency to chatter. For the 
sake of simplicity it is best to consider the pencil as moving in one 
direction only ; the half circle through which the pencil moves, from 
being horizontal when being pushed to horizontal when trailed, may, 
for convenience of reference, be divided into 180 degrees. The angle 


of 90 degrees may be called the neutral position, giving the dividing | 


line between possible chattering and the certainty of trailing, and the 
pencil then, of course, is vertical. 
I80 deg., when moved in the direction shown by the arrow, friction 
between pencil and slate occurs under trailing conditions and. there- 
fore, motion proceeds smoothly. Between 90 deg. and a few degrees 

below, given suitable conditions as regards sliding surfaces and 
resiliency, chattering takes place. Generally, it may be said that the 
nearer 90 deg., and the nearer rigidity, are approached, the higher the 
frequency of vibration becomes, and vice versa. The angle below 
90 deg. at which chattering ceases is not definite, but varies with the 
above-mentioned conditions. By decreasing the angle further, chat- 
tering will cease owing to the angle becoming too acute, and, of course, 
it does not recur again down to 0 deg. From 0 deg. to 90 deg. may 
be described as the obstruction quadrant ; and a tendency to plough 
up any obstacle encountered is noticeable. From 90 deg. to 180 deg. 
this tendency is absent, and this quadrant may be described as the 
trailing quadrant. It will be noticed that a change in the direction of 
motion reverses the positions of 0 deg. and 180 deg. in relation to A 
and C. 

Innumerable variations from the above may be made, yet similar 
results are arrived at. For instance, if with a given relative motion 
chattering occurred at, say, 85 deg., a reversal of the motion by chang- 
ing from the obstructive to the trailing quadrant would make it neces- 
sary to call the angle 95 deg. The slate may be moved while the 
pencil is held still and it will be obvious which quadrant and then what 
angle is indicated. In short, any angle less than 90 deg. is obstruc- 


At any angle between 90 deg. and : 


tive; while any angle over that figure is trailing. "The plane surface. 
of the slate may be substituted by the tangent of a curved surface. 
The friction may be between metals or other materials. or the loosely- 
held pencil may be substituted by the fixed resilient part of a piece of 
mechanism, two rounded surfaces may be involved. and. finally, the 
experiment under consideration shows that the friction involved may 
be the result of a small percentage of skid, which may accompany 
rolling, yet the same laws apply and similar results are obtained. 
In diagnosing a suspected case of chattering, the location of the 
factor which corresponds with the fingers in the pencil experiment, and: 
is marked D in all figures, is the most difficult, it being the position 
at which the more or less rigid part is joined by the resilient portion. 
It is the position about which drag resulting from the friction gives 
a turning or bending moment, and is not always as apparent or well- 
defined as in these two instances. However, the other factors are 
generally easily discerned then, by means of the pencil formula, 
—if I may so term it—the position where it should be is easily located. 
It then becomes a question of ascertaining whether the surrounding 
conditions lend themselves to the theory. The direction and the 
amount of the applied force may be the resultant of two or more com- 
ponents ; variations in these will result in corresponding variation in. 
the relative position of D and may take it out of, or into, the small 
chattering sector, on either side of which it will be noted are large: 
non-chattering sectors. When near the neutral position in the obs- 
tructive quadrant, say 89 deg., a strong tendency to heel over and’ 
move into the trailing quadrant is noticeable. This effect is more. 
pronounced with non-rigid than rigid conditions. Also, the nearer- 
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rigidity is approached, the smaller the sector in which chattering 
occurs becomes; it closes up towards, and finally disappears at. 
90 deg., the neutral position when absolute rigidity is reached. 

The outer rail being more subject to corrugation than the inner one, 
conditions there obtaining must be reproduced, and therefore the: 
case-hardened disc which represents the wheel must have a lower 
peripheral speed than the roller. The former may then be said to 
have a percentage of skid. The relative motion of roller and disc is 
such that skid tends to drag the latter downwards and slip. of course,. 
upwards. As regards (a) elasticity, the before-mentioned flat steel 
is so fixed by one end in the tool-holder that the eye-bearing over- 
hangs about 5 in. It will be seen that by bending this steel upwards, 
as shown in Fig. 3, or downwards, the friction due to the skid may be 
made to take place under either obstructive or trailing conditions as 
will be described. 

The saddle is moved so as to place the eye-bearing about 6 in. to. 
8 in. from the hardened disc ; the latter is therefore overhung to that 
extent. The energy necessary to cause the skid is transmitted from 
the cog-wheels by means of the two axles introducing torsional 
elasticity. 

As regards (c) the lowest direct speed of the lathe used gives. 
230 revs. per min. The speed ratio of the axles is as 5:7; a track 
diameter of 3% in. on the former and wheel disc of 1j in. on the latter 
with above speed gives a skid of about 3j in. per second. With 
guitable sliding surfaces this rate of skid is about the best to give alter- 
nate static and moving friction. If considerably lower, say 1 in. per 
second, the fact that rolling accompanies the skid allows the adjust- 
ment to take the form of creep ; if higher, say 5 in. per second, it con- 
tinues as moving friction, the overhung part of the axle being then 
dragged downwards continuously. When experimenting with this 
apparatus the relative angle the resilient part of the flat steel makes 
with the tangential line of rolling contact—or to be more definite, the 


THE ELECTRICIAN, APRIL 26, 1912. 


95 


angle which the line D (the root of the spring) B makes with the said 
tangent at the point of contact—is important. As shown in the 
peneil experiment, it decides whether chattering or trailing will result. 
The rolling surfaces move downwards though the skid is the result of 
a movement of the disc or wheel surface, which is upward relatively 
to that of the roller, and as this is to cause the chattering it is for the 
moment the only factor we need to consider. The fixed part of the 
apring, R, being level with the lathe centres, if the driven axle, K, 
is about $ in. higher that will be about the best position. A reference 
to Fig. 3 will show that friction by its tendency to drag the disc down- 
ward will thereby increase the pressure between the rolling surfaces. 
This action is, therefore, obstructive. Having drawn the tangent 
AC and the line BE perpendicular to it, the line DB falling in the 
obstructive quadrant must be called 70 deg. Incidentally, if the 
apring, R, were so bent below the lathe centre aa to make the same 
angle to horizontal, rolling contact would take place at I, the tangent 
AU and perpendicular BE being moved to that position. The line 
from D to the centre of rolling contact would then fall in the trailing 
quadrant and be called 110 deg. ; drag would then tend to decrease the 
pressure between the rolling surfaces and no chattering could result. 
Also if moved to H (giving 16 deg.). although in theobstructive quad- 
rant, no chattering would result. This gives the three phases illus- 
trated in the pencil experiment. 

Having set the eve-bearing at the position shown in the figure and 
the lathe in motion. pressure is brought to bear on the rolling surfaces 
bv means of the screw S. If the various adjustments have been cor- 
rectly made chattering through a short range of vibration will occur. 
The line DB being at 70 deg. to the tangent is in the obstructive quad- 
rant; also in the chattering sector. The writer has not succeeded in 
causing these metal-to-metal surfaces to make corrugation marks. 

The introduction of sand, however, has a marked effect in this direc- 
tion. Asmall quantity of fine river sand dropped between the rolling 
surfaces at first causes violent chattering, but. this settles down to less 
violent agitation. If stopped and examined after running about a 
minute at this stage it will be found that the sand has become rolled 
in and attached to the track surface ; it is no longer granular but 

flaky. Any excess above a certain quantity, by detrusion, is extruded 
at the sides in black flakes. Flakes similar to these may frequently 
be seen on tramway rails, The blackness is caused by the abrasive 
action on the wheel disc. The appearance is that of unpolished jet. 
On starting the lathe again and allowing it to run for about a minute 
a distinct change is noticed ; the wheel taking a periodic spasmodic 
jump upward with each revolution of the roller. Allowing it to run 
for a short period, if again stopped, it will be found that one place on 
the track has assumed the appearance of polished jet. At this place 
the friction. coefficient is considerably reduced. The lathe may be 
turned by hand and it is found that the drag when on the dull part 
may raise fears of straining the driven axle by bending, vet when it 
reaches the bright part it never fails by a spasmodic jerk to give 
instant relief to the stress. If half à dozen small white spots are 
made on the wheel side X in. from the periphery, the optical effect 
produced will indicate what is taking place. On starting the lathe 
again it will be found that normally the movements of the spots 
approximate to a circle, but the one nearest the rolling surface when 
the jerk takes place forms a hump on thecircle. If, by meansof the 
gearing, the lathe is run slowly, the hump becomes a hook pointing 
upwards ; showing, presumably. that the jerk caused the spot to 
move upwards at a greater speed than the rotation of the wheel 
carried it downwards. But to continue the development. of the 
bright mark. After running it a while longer a streak of bright metal 
appears through tlie polished jet surface, and this, if anything. further 
reduces the friction coefficient. In the meantime other bright places 
have appeared at irregular distances along the track, and these pro- 
ceed to develop as did the first one. These number probably five to 
seven in all. Incidentally it should be mentioned that if water is 
applied the development of these bright places is checked. "The 
bared metal surfaces gradually extend in area until quite across the 
width of the track, and then lengthways. At this stage the oscillating 
movement of the disc is very violent ; the hump in the circle is more 
continuous but still irregular. A piece of white paper placed under 
the rolling surfaces during the experiment will have caught a quantity 
of glistening flakes disclosing a remarkable property of sand con- 
sidering that it is without binding material. The abrasive action of 
the sand polishes the wheel surface, and this has a calendering effect, 
crushing and laying the sand on in successive layers, each being 
blackened by the abraded steel. In places this clings so tenaciously 
to the unhardened steel surface that it is impossible to remove it with 
the finger nail. Of course, none attached itself to the hardened wheel. 
This points to the conclusion that sand or other gritty material plays 
an important part in the first stages of corrugation. which consist of 
the development. of periodic markings by assisting to impress the 
pitch that tends to form on the rail. The dark and roughened surface 


of tramway rails, whether with or without the flakes, must be the 
result of this property of sand disclosed in the above experiment. 
The bright and somewhat burnished places on the rail would also 
appear to be caused in a similar manner in both cases ; though it must 
be adinitted that the intermittent polished jet stage is bv no means 
apparent on rails, a gritty surface probably being sufticient. The 
element of isochronism: appears to be absent in this experiment as 
shown by the irregular distances between the markings. The pres- 
sure needed is so great as to over-ride any isochronous tendency due 
to the natrual periodicity of the members. At the instant succeeding 
a skid the absence of torsional and other stresses allows the surfaces 
to engage in a pure rolling action—the friction being atatie—but 
stress having again reached a maximum, this fact does not appear to 
be sufficient. per se to initiate another skid. If the weight, together 
with other factors which determine the natural periodicity of the mem- 
bers, involved à moment sufficiently great in relation to the pressure 
between the surfaces, probablv this would prevail and result in iso- 
chronous vibrations and consequently equidistant markings. How- 
ever, the effects shown in this experiment appear to complement the 
throat and flange-side experimenta detailed in the article by the 
writer published in THE ELECTRICIAN before mentioned. 1n that 
article the optical effects showed that. the vibrations automatically 
originated in the experiments were prefectly isochronous, and further 
that either markings or depressions made for the purpose were capable 
of keeping the vibrations in synchronism, but failed entirely to 
originate the markings. On the other hand this experiment while 
capable of producing the markings fails as regards isochronism. 
though, in this experiment, synchronism can be attained bv baring 
small patches of the track at suitable distances apart. Even allowing 
that conditions for chattering between tread and crown exist —which 
I hope to prove—and that throat or flange side acting on the rail is 
capable of causing isochronous vibrations, also of à synchronising 
effect, nevertheless these conditions per se are present on hundreds 
of miles of rail which do not suffer from corrugation. A third factor 
must, therefore, be found to act as a connecting link between the two, 
80 to speak, and complete the chain. If this link can be shown to 
come into existence gradually, and only to be effective as a result of a 
few years’ wear, that will be in its favour. 

For the chattering caused by the throat or flange side detailed in 
the previous article to come into effect it must be assumed that the 
wheel rises and falls to a small extent. The accompaning vibration, 
to a certain extent, supports this assumption. The before-mentioned 
link must, therefore, furnish a reason why a worn rail causes chattering 
while a new one very seldom does. 


(To be continued.) 


THE MARCONI SYSTEM OF WIRELESS TELEGRAPHY. 


It was in 1896 that Mr. Marconi came to this country and 
brought his invention relating to wireless telegraphy before 
the notice of Sir William Preece, then engineer-in-chief to the 
Post Office. Up to that time signals had been transmitted by 
means of electric waves on a laboratory scale, but these experi- 
ments had stopped short of commercial possibilities. Mr. 
Marconi's first step towards success was by earthing the 
antenna, which at once increased the range very materially. 
Since those davs the progress has been rapid. The antenna 
was at first excited directly, but this method was soon aban- 
doned for well-known reasons, the energy that could be used 
being too small and the damping too great, and methods of 
indirect excitation were adopted. In 1897 the Wireless Tele- 
graph & Signal Co., now known as Marconi’s Wireless 
Telegraph Co., was formed. In 1901 signals were transmitted 
from Poldhu, in Cornwall, to Newfoundland, and now the 
trans-Atlantic wireless service is well recognised. Apart from 
this important achievement the system is used extensively 
on board ship, for shore stations and for naval and military 
purposes. 

OUTLINE OF THE SYSTEM. 


The method adopted for transmission is shown, omitting 
details,in Fig. 1. The alternator A supplies current to a trans- 
former, C. In the alternator circuit is a key, K, or other device 
for interrupting the current, as required by the Morse code, and 
an iron-core inductance, B, which is adjusted so as to tune the 
circuit to the frequency of the current. Current is usually 
supplied by the alternator at about 75 volts for small stations 
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up to 2,000 volts for large ones, and is transformed up to, say, 
15,000 or 20,000 volts. The frequency varies from 50 to 300 
periods per second in the largest stations. 

From the transformer the current flows through air-core 
choking coils, D,, D, (the object of these being to protect the 
transformer from high frequency oscillations), to the oscillation 
circuit, which includes a variable condenser, the spark discharger 
E, a tuning inductance, F, and the primary of the oscillation 
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Fic. 1.—DiAGRAM OF TRANSMITTING SYSTEM. 


transformer. The aerial circuit includes a variable inductance, 
H, the secondary of the transformer (the coupling of which can 
be varied) and an earth arrester, G. 

The earth arrester may be described as a short spark-gap 
which is insufficient to insulate the aerial from the earth plate 
in sending; but when signals are being received the oscilla- 
tions can no longer go to earth through the earth arrester, and 
thus they traverse the receiving apparatus which is connected 
in shunt to it. By this means switching the antenna from the 
transmitting to the receiving apparatus, and vice versa, is 
avoided, and an operator can listen for signals without any 
pause while he himself is signalling. It is, in fact, an auto- 
matic switch, and also affords protection for the antenna from 
lightning. The arrester consists of two round brass plates 
separated by a disc of mica to a distance of about 0-01 in. To 
prevent sparking and burning at the edge of the mica, a 
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Fic. 2.—SEcTION OF EARTH ARRESTER. 


circular groove is cut in each plate coinciding with the edge of 
the mica. Consequently all sparking takes place from the outer 
edge of the upper plate to the lower one, which is larger. A 
section of the arrangement adopted is seen in Fig. 2, with 
sockets for the various terminals of antenna and receiving 
apparatus; Fig. 3 is a general view. 

The receiving apparatus, which is connected in shunt to the 
earth arrester, is not indicated in Fig. 1 for the sake of clearness. 
Since the transmitting apparatus is not cut out when receiving, 
the aerial circuit for receiving is as indicated in Fig. 4, the 
transmitting tuning inductance H, and secondary of the oscil- 
lation transformer 5 remaining in circuit as in Fig. 1. The 
whole of the usual receiving apparatus, omitting unnecessary 
details, are indicated in shunt to the earth arrester G. First, 
there is the aerial tuning inductance A and in series with this 


the variable condenser C, variable inductance D and primary 
of the oscillation transformer E. These last three have in 
shunt with them a choking coil, B, the object of which is to remove- 
static charges from the aerial. The antenna circuit is coupled 
inductively with an intermediate oscillation circuit, X, which in 
turn is inductively coupled with a third circuit, Y, containing the: 
detector I. Variable condensers, F and J, are included in these two 
circuits for tuning, and the coupling of the intermediate circuit is 
variable. When desired the detector can be switched into the. 
antenna circuit, the variable inductance D and coupling E being 
then cut out. 


Fic. 3.—VikEw oF EARTH ARRESTER. 


The advantage of an intermediate circuit is that more exact 
tuning can be effected, and thus undesired signals and atmo- 
spherics can be more easily cut out. When close tuning is not 
desirable—for example, when the operator is looking out for a call 
—this circuit is omitted, as just mentioned. 
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Fic. 4.—D1aaraM or RECEIVING System. 


The effect of atmospherics is also somewhat reduced by the use 
of an intermediate circuit. In order to. reduce their effect still 
further Dr. Fleming's well-known oscillation valve is used. The 
arrangement is indicated in Fig, 5, in which the receiving circuit, 
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through ebonite pillars and the working spark-gap is adjustable by 
rotating the hemispherical electrodes. In parallel with these is a 
fixed spark-gap, provided bv two fixed rods, which are noticeable 


besides containing capacity C, the rectifying valve V,, and the tele- 
phone T, contains a second valve, V,. These two valves are 
coupled in opposition, and consequently if they were both equally 
sensitive there would be no rectified current forthe telephone. If, 
however, V, is made less sensitive than V,, rectification will take 
place with the ordinary oscillations. This, then, is an essential condi- 
tion for normal working. But if the oscillations increase in strength 
beyond a certain point by atmospheric disturbances. the valve V, 
will become sensitive (the E.M.F. to which it is subjected being in- 
creased by the disturbances), rectification will cease or become 
much reduced, and the atmospheric effects will be cut out. The 


Fic. 6.—ELIMINATION OF ATMOSPHERICS BY USING VALVE RE EIVERS 
IN OPPOSITION. 


telegraphic signals, however, are correspondingly reduced. It is 
not essential that the Fleming valve should be used for this pur- 
pose, but it is convenient, because its sensitiveness is easily 
adjusted by varying the applied E.M.F. with which it is used. The 
circuit shown in Fig. 4 is of a simple form, but the valves may also 
be placed in the intermediate oscillation circuit, as shown in Fig. 
6. In this case both valves, V,, V,, must be equally insensitive 
for normal working; otherwise rectification would take place, 
interfering with the oscillations. When a disturbance arises, 


Fic. 6. —ELiMINATION OF ATMOSPHERICS BY USING OPPOSED VALVES IN 
THE INTERMEDIATE CIRCUIT. 


both valves become sensitive and practically form a short- 
circuit. The detector D may, of course, be a third valve. 

It may be mentioned that the extent of the coupling usually 
adopted is about 7 per cent. to 10 per cent. 


SPARK DISCHARGERS. 

The spark dischargers are of two main types, namely, (1) 
the ordinary ball discharger and (2) the disc discharger. 
We need not say much in regard to the ball discharger, 
which is only used for the smallest stations, and, for the sake of 


silence, is boxed up as shown in Fig. 7. The terminals are carried ! 
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below the main electrodes. and the distances between which is 
fixed once for all so as to protect the plant from excessive voltages 
through want of proper adjustment of the working spark-gap. 

For anything but the smallest stations the dise form of dis- 
charger is used. In the case of stations of 5 kw. and somewhat 
larger powers the device consists of a disc mounted on the shaft 


Fig. 7.—OnpiNARnY Barr DiscHARGER., 


of the alternator and provided with a certain number of equi- 
distant spokes projecting from the periphery, the number of these 
spokes depending upon the number of poles and speed of the 
alternator and the frequency of the spark desired. This part of 
the machine is, of course. insulated, and for this purpose a thick 
rubber disc is interposed in the shaft as a coupling between the 
alternator and the disc. Two fixed electrodes are provided so as 


Fic. 8.—DIAGRAM or SPARK DISCHARGER. 


to give two gaps in series, these electrodes being radial to the disc, 
and so placed that a discharge takes place as a spoke passes under 
each. These electrodes are mounted upon a frame which can be 
moved round to some extent, on the lines of an ordinary brush- 
rockerinadynamo. By this means the spark can be timed so that 
it takes place when the voltage isa maximum. The adjustment is 
carried out without difficulty by experimental trial, and as a scale 
is provided the most suitable position can be noted. The 
arrangement will be understood by reference to Fig. 8, in which 
A is the disc, with spokes B and fixed electrodes C (which in the 
example illustrated are actually discs). The latter are 
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carried by means of insulators D on the rocker, which has a scale 
F, and is adjusted by the screw G. 

In larger stations the fixed electrodes take the form of small 
discs, which can be turned round by hand when' desirable, so as to 
change the surface from which the spark jumps. In still larger 
stations—for example. those of 20 kw. and above—these discs 
are driven by a chain drive. which in turn is operated by worm 
drive, as shown in Fig. 9. In this figure the arrangement for 
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Fic. 9.—SPARK DiscHARGER FOR A 20 KW. STATION. 


altering the position of the disc electrodes A, B, so as to obtain 
maximum E.M.F., is clearly shown, and is actuated by the 
small hand wheel C at the side. 

In larger stations the main disc takes a somewhat different 
form, with projections on the face. An example of this tvpe is 
shown in Fig. 10, in which the disc has a diameter of 50 in., and 
carries 24 projections. The speed of rotation is 2,000 to 3,000 
revs. per min. In this case the subsidiary disc. electrodes, 


Fic. 10.—Srark DiscHARGER FOR LARGE STATIONS. (52 in. disc.) 


A, B, are seen to be horizontal, and they are placed one on 
each side of the main disc, being actuated by a worm drive. 
The motion of these discs is very slow, being just sufficient to 
preserve the surface. The length of spark-gap can be regu- 
lated by the small hand wheel C seen below the nearer disc. A 
number of cylindrical insulators, D, are noticeable for insu- 
lating'the disc electrodes. 


(To be continued.) 


NOTES ON POWER STATION WORKING. 


We give below an account of the discussion which took place 
on Mr. J. W. Jackson's Paperon thissubject. An abstract of 
the Paper appeared in our last issue. 


Mr. G. Stoney could not agree that the disc and drum type of turbine 
was becoming universal, and in his opinion it was merely a passing fash on. 
It was not cheaper to build and its steam consumption was inferior to 
that of the pure reaction type. The reason for the consumption being 
high was easily seen by studying the Paper recently r»ad at Manchester 
by Mr. Baumann (see Tut ELECTRICIAN, Vol. LXVIII., p. 662), in which it 
was shown that for turbines with a single moving row of blades and with two 
rows the efficiencies, under the bcs* conditions, wer» 80 and 60 per cent. 
respectively, and these figures agreed with those obtained by his firm. 
It seemed to him to be evident that if a turbine had a comparatively 
inefficient wheel with two or more rows of blades upon it, at the begin- 
ning it was impossible to expect good consumption figures. For small 
high-speed turbines and for machines of moderate size, working on high 
steam pressures, of which the pure reaction could not take full advantage, 
the disc and drum type was useful. The Parsons turbine could deal 
successfully with highly superheated steam and with the pure reaction 
type of blading there was no danger of cutting, as in the case of impulse 
turbines, where there were high steam velocities. All the recent machines 
made by his firm had been of the reaction ty pe, and they were now build. 
ing some of 20,000 kw. capacity. With regard to condensers, he had not 
found that there was any advantage in having more than one baffle. 
If rotary air pumps were used it was essential that they should not break 
down under heavy air overloads as some makes of this type were apt to 
do. The form of air pump referred to by the author, in which a steam 
jet was used, was simply Sir C. Parsons’ vacuum augmentor, which had 
been used for a number of years in conjunction with reciprocating air 
pum ps, and in this instance the only difference was in the substitution of 
a water cjector and jet condenser for the usual reciprocating air pum p and 
augmentor condenser. "Turning to boilers, he had always considered 
that the great fault of the water-tube type was in the cost of renewals of 
brickwork and the large stand-by losses. In this respect the Lancashire 
boiler had no competitor, but the space required would be prohibitive 
in most cases. Ordinary Scotch boilers had been installed in the 
“ Mauretania " after carefully considering the claims of the water-tube 
type. 

Mr. W. M. SELvEY thought that the disc and drum type of turbine was. 
more than a mere fashion. The figures given by Mr. Stoney were not 
quite accurate, as Mr. Baumann gave the efficiency of a two-row Curtis 
wheel as 67 and not 60 per cent., as stated by Mr. Stoney. This made a 
considerable difference and a calculation of the leakage of the first two 
expansions of a Parsons turbine, starting with, say, ł in. blades and the 
usual clearances, would show that there was good reason for the disc, 
apart from the mechanical and superheat points of view. The fashion 
was not for disc and drum turbines, as stated by Mr. Stoney. but for small 
turbines. In the larger sizes the pure reaction type would show to in- 
creasing advantage. The reason for putting marine boilers into the 
“Mauretania” in preference to the water-tube ty pe was very simple, and the 
explanation was that she burned coal having a high calorific value, but 
if it was desired to use fuel having. say, 5 to 10 per cent. of moisture and 
15 to 25 per cent. of ash it would be found that the proper head of steam 
could not be maintained, owing to the small fire grate areas. Again, the 
water-tube type of boiler was not suitable for varying loads such as were 
met with ina powerstation. The real reason forusing brickwork was that 
without it it was practically impossible to get above 64 to 7 percent. of CO, 
without at the same time producing black smoke. Renewals of brick- 
work had to be balanced aginst the greater economy of running with a 
high value of the CO, and up to a certain point it was cheaper to burn 
down the arches. In exactly the same way in some cases it paid to burn 
out superheater tubes for the sake of running at superheats of 350 deg. 
and over, 

Mr. F. O. HvNT advocated some means of checking the CO, in the 
furnace continuously and urged that air leakages in the furnaces should 
be reduced to a minimum, in order to obtain maximum efficiency from 
the boiler. Also if one knew exactly what was taking place in the furnace 
in many cases it would be possible to use an inferior grade of fuel. 

Mr. C. S. VEsEY Brown said that most people connected with a power 
station gave first consideration to the electrical side, but in his opinion 
the mechanical side should have first consideration as it was obvious that 
one could not get the best results if one did not start correctly. He 
agreed with Mr. Stoney that the fashions in power station work had been 
nearly as numerous as those in many other walks of life, and within his 
recollection Willans engines, foreed lubrication engines, marine engines, 
Parsons turbines, exhaust turbines and disc and drum turbines had all 
had their day and now, as one could learn from the daily Press, the oil 
engine was the coming thing. If it were true that the power station was 
always working at its critical load it was even more true of the condensing 
plant, and any failure with the rotary air pumps might lead to a serious 
shut-down. The jet condenser could always be depended upon to main- 
tain at least a small vacuum, and this was better than nothing. He 
agreed that: however perfect a plant might be the human element had 
always to be considered. 

E Mr. W. Jackson, in reply, agreed that the pure reaction type of turbine 
would[hold its own in the very large sizes mentioned by Mr. Stoney, but 
in writing his Paper he had in mind sizes up to, say, 5,000 kw.. which, he. 
considered, were best built in the disc and drum type. His several years’ 
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experience with vacuum augmentor air-pumps led him to believe that 
they were as efficient as rotary air pumps, and they were quite as reliable 
on overloads. The chief defect in marine boilers from a central station 
point of view was the difficulty in getting up the circulation rapidly, and 
if this were forced the unequal heating damaged the furnaces. He had 
often thought that marine boilers could be titted with water-tubes with 
advantage, CO, recorders were useful, but difficult to keep in order, and 
with ri gard. to draft gauges he thought that the load on the station 
formed as good a record as could be got from these. 
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MOLECULAR PHYSICS. 


(Concluded from page 53.) 


The strongly differing. penetrating powers of the characteristic 
rediations of motels rendered it possible to sift the varied soft end 
herd ravs of © Röntgen bulb into homogeneous rediations whieh wes 
very important there peutically. The soft calcium rays would hardly 
penetrate through the skin, silver rava would penetrate into the flesh. 
Necondsry revs should clone be used for curing, so thet the right rays 
were ebsorbed by the right tissues, while ordinary bulbs might serve 
for photogre phy. Bismuth emulsion was sometimes given to 
potionts for diagnosis before the Röntgen examination, Thet practice 
nieht be risky with prolonged exposure, because bismuth geve out 
soft seconde ry revs, The Röntgen revs could also he specified with 
regard to the velocity of the kathode particles by which they hed 
beon exeitvd. According to Whiddington, v= 007A em. /see.. where 
r wes the required velocity of the kathode revs which would excite 
the cheracteristie revs of a mete! of stomie weight A; this held for 
o wide rng, The velocity of the scattered negative kethode revs 
emitted by » mete! which wea lit by Röntgen revs wes not uniform, 
heezuse some revs come from the interior of the metel, but the 
m^ ximum velocity wes nearly thet of the exciting revs, so thet there 
took pecs a transference of energy with very little loss. This might 
be expleincd as follows: The transmission of en electrical dis- 
turh, nee due to the acesleration of è negative particle would pps- 
rently not be represented by ò spresding spherical wave ; it corres- 
pond d more to the treusmission of 2 wave slong 2 stretched wire, 
in which the energy. wes conesutrated. Each particle was a rea. 
thing, the origin of one or è few tubes of force. not of manv tubes, 
Toe tube ron out into spoca, ead the energy o anv acceleration was 
propi get:d by trenere vibrations along tee tube until it struck 
nother p raeo, to which it g-ve up nearly all its energy. The 
energy of light we. possibly distributed in the same way. Light 
trovelled, not with & continuous weve front, but in a collection of 
threads woich would gppecr like speeks on de rk ground in the weve 
front. Light falling on & metel ezused negetive particles to be shot 
out. Their velocities were very «m5!l compsrcd to that of light, 
cort^in!y, but thoy did not depend upon the distence from the source 
of light. Röntgen revs might, indeed, be considered to represent the 
simplost case of light phenomens. 

In tho fourth lecture Sir. J. Thomson passed to colloids, Colloidal 
portictes, 2 to 6 x 10 - em. in diameter, were kept in suspension by 
their sms!noss ;. they would only sink Lem. per vesr in aqueous 
solutions. Surf c? tension would, however, bring them together, if 
their ike electric charges did not interfere. Owing to these charges 
the colloids wendord with or cgeinst the current when electrodes 
wem insertcd. But the migretion was very slow, becsuse the 
electrificd p-rticles were not ins froc condition, the liquid surround- 
ing them boing charged in the opposite sense, so that a double lzyer 
was formed. When the chzrgos were neutralised by adding tho frec 
ions of some clectrolyte to the solution, the pirticles would eoslese» 
end coeguleta, positively charged porticles being coagulated by 
nogetive ions ond vi^» verss. and two colloids with oppositely 
cherged psrticles (like positive ferrie hvdrate end negative arsonious 
sulphids) would cozgulets ono cnother on being mixed. Hardy 
hed first shown quontitatively —meny of the main facts were known 
to Foreday—-that in this coz zulstion of negetive pirticles all de- 
pind d upon the positive ion (the mete! of the selt, not upon the acid 
mo rule), «nd thet 7 trivalent ion wes a thousand times more power- 
ful in this resp»^t then e monovelent ion; end E. Burton. hed 
determined the chenges in the conduccivity ond in the velocity of 
the migretion when cluminium sulphate wes added to colloid! gold. 
When an ion of the same charge wes edded to the colloid, the sus- 
pension became more ste ble. beesuse the electric repulsion prevented 
sattliag, Owing to the influene> of cleetrolyies, colioids had to b? 
prepored with very pare water, Ta» fin? mud of rivers was deposited 
gt their mouths, where the fresh woter mixed with the sea water, 

Colloids were, ss a rule, prepoed by chemies} means.  Bredig 
hed introducad g simple way of electric disintegration by dipping 
electrodes of the respective mets! into è liquid and letting sparks 
poss between them. It was interesting thet gold, silver end plstinum 
would give 3 colloid in this way in water, but not in alcohol. They 


would do so, however, according to Burton. if the organic solvent 
contained a detachable H-ion (not present in slcohol, which gave 
OH’-ions). Perrin attributed the electrie colloidal peculie ritics of 
colloids essentially to Hand OH-ions ; but surface tension, no doubt . 
played a very important pert. and when the particles were sufficiently 
small and the surfeces very kerge, mass ection ceased to preveril, and 
chemical combination might be seid to follow svecial laws of chemistry. 
If the reaction end its products altered the surfece tension, th^ 
resetion might be stopped by an increase in surfece tension, ond be 
promoted by 2 deeregse in surfs ce tension, znd thus it depend «d. with 
very large exposed surfeees, on surface tension whether a rection 
would proceed or not. These considers tions were very importent 
for chemical reections in the living coll. 

An instenee of peculiar effects due to surface tension was prob- 
ably the “dead space " of Liebreich, who noticed thet rezetions 
would not extend into the meniscus of » liquid. The deposition 
of chloroform from an alkaline solution of chloral hydrot? wes, e.g. 
confined to the bulk of the solution, Of industrial importenes wes 
the filtering out of salts in solutions, not only of solid porticles. by 
passing the solution through & filter bed or tube filled with fine 
powder. When the surface tension of the concentrated solution 
was greater then thet of the diluted solution, the selt would wend or 
towards the interior of the capillary tubes in the filter bed: when 
the surface tension decreased as the concentration ineresscd. the 
salt would concentrate near the wells of the eapite ries rnd would b> 
left behind, if the tubes were sufficiently long. [n this wav 
»queous solutions of picrie avid end of potossium perme aganate 
were deprived of their solutes by being pissed through tubes 
filled with chereos] or sihes. The ordinery weter filter beds 
aeted in tho seme wey, Copillary anelysis with the aid of blotting 
paper wes snother instance of these effeets. When è drop ot 
permangvenete fell on filter. piper. è coloured spot surrounded 
by a rim of moisture would be formed, the selt travelling to » 
certein distance in the pores of the paper and th» weter travelling 
still further sway. A strip of filter peper dipped into a mixture of 
cosin end methyl blue marked three bands, of the blue, the cosin 
and the weater. 

So-er ed catelytic effects belonged to the seme closs of phe- 
nomena. The term was sometimes used to shield. ignorance, but 
it hed its legitimete meening. The cotelvtic regent wes to help a 
system over 2 difficult prese. Most reeetions resulted in ò diminu- 
tion of energy, but there might be en intermediate stege, et which a 
temporary increase of energy wes required. Weter tended to get to 
the lowest level; but it could not get out of è test tube end down to 
the floor of à room unless it were spill d over the cdye of the tube, 
snd it rem2ined therefore stable until agitetcd. When weter vapour 
condensed there was & diminution in the eveilable energy; but the 
first drop formed wes exceedingly small, and its surface energy very 
lorge; thus the condensation would not proceed. If dust were 
present, however, the drops were born big, so to sev. end could 
continue to grow. The finely divided. pletinum pertice; ecting 
as cotolysers in reducing hydrogen peroxide and in orgenic reactions 
similarly condenscd the solution around them, end the molecular 
forces coming into pley with colloidal particles were enormous, To 
pick out one molecule of water mechenice ly from the surfeco 
egeinst the attraction of its neighbouring molecules required. one- 
seventh of the energy necessary to decompose weter into hydrogen 
and oxygen. This molecular ettrection wes strikingly illustrated by 
the absorptive power of bedies like chercoe! for gases. The e-bsorp- 
tion was strongest at very low tempereture, because at higher tem- 
peratures the gos particles possessed considera blo internal energy ond 
would fly off. 

Another phenomenon considered wes the peptonisation which 
Grahem hed already studied. Traces of csustie sods would re- 
dissolve large bulks of cosgulsted silice». Ferrie hydrate, gs mons 
tioned above, would coagulate arsenious sulphides, but more hydrate 
would. re-dissolve the precipitate, thus acting as a stebiliser, This 
wes possibly the explanation of è remerkeble chemical experiment. 
A gelatinous emulsion of @mmoninm dichrornste wes alowed to set 
ona piste. A drop of silver nitrate was then sdded..— Ta^ silver salt 
reacted with the dichrom:te travelling redi Jiv outwerd, and the 
yellow psteh beeame surrounded by 8 series of concentric dork and 
light rings, marking ¿lternste zones in which the stsbi ising or the 
precipitating effect predominated. From a spot where precipitstion 
took plsea some stsbilising product would diffus> outwerd until it 
became too diluted, Tho detieat? ring end line systems of wastes 
might heve è similer origin. 

Sir Joseph then referred to emulsions aad jellies. Jellies might 
be almost homogeneous until cootad how & certtin tempereture. 
Hardy observed thet gelatine disso!vod in aqueous @leohol sapere tod 
into apparently solid spheres, which united to cheins ond o fremo- 
work, and liquid. In this cese the whole behaved like a liquid. 
In others the solid character predomineted, the gel>tine forming 
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& honeycomb or & sponge. When à substance known ss celloidin 
was dissolved in elcohol end ether, end the solution pourcd into 
chloroform, the whole cozgulsted to en zppsrently stiff jelly. which, 
efter being dricd between blotting-peper, reteincd 5 grect deel of 
liquid. When the liquid was squeezed out. the substenee formed a 
gritty colourless mess which could be re-dissolvcd. 

In the last lecture Nir Joseph referred to ceses in which port of 
the liquid was precipit ted in $ goletinous form, These precipetes 
might have considerable strength. Such were. the membranes 
formed by mixing copper sulphete with ferrocvenide of potassium 
end used in osmotic experiments. The films were permeseble to 
weter, but not (or little) to salts. The best wey of prepering & 
uniform membrene wes to fill è pot of very homogeneous. porous 
porcelain with solution of copper sulphete end dip it into the solution 
of the evanide ; the film then formed > division within the pores 
which would stend 40 etmospheres. if quite uniform. The osmotic 
growths of S. Leduc were s similer phenomenon. A pellet of copper 
sulphate in ferroeyenide would form ò concentretcd solution which 
wou'd become surrounded by e film of copper ferroevenide ; into 
this cell the weter wou'd foree its wey from outside until the film 
burst. and some sulphete wou'd then voze out end start œ brench 
growth. By adding gelstine to such solutions prepored at 30 C. 
or 40 C.. end cooling efterwerds, the whole mess could be gelo- 
tinised. Very pretty ond delieste growths were obteincd from fused 
cium chloride in biesrbonete of sods (5 very slow growth of knotty, 
worm-like three ds) or in sedium silice-te (exceedingly delicste threads, 
growing visibly). 

Tho starting of 2 ervste ise tion in 2 supers: tureted solution, e.g., 
of sodium hyposulphite. by dropping 2 crystal of the selt into the 
solution wes en cdlicd phenomenon, which wes further illustrated by 
bringing some nitrophenol (fus d or in aqueous solution) between 
two nicols. The nicols were crossed so thet the field was dork. As 
soon as ervstellisstion set in, the plone of polerisaiion was rotated 
by the erystzl, and the growth of these erystels could thus bo fol- 
lowed. When fine long ervstels roesched a spot where ihe soluticn 
wes more concentretced, the whole pstch solidified elmost insten- 
tonoouslv. The nucleus or cetelyser pleved a greot port in ol these 
phenomens, es in the condensetica of weter vepour, end th» lec- 
turer thought thet this would tso be so in the formztien of ordinary 
chemies! precipitates. though he hed been unable to find reference 
to eny such reseatches. It we doubtful wether two perfectly pure 
liquids would yield 5 preeijitzio in the sbsonce of dust or other 
nucle’ Ageing en elumipium electrod > of è voeuum bulb which had 
been exposed to mercury vepour displeyd. a probably. similsr 
phenomenon which hed not fully boon expleined vet, though noticed 
by meny workers, Protrusions rose from the surface like o growth 
of gress or trees, sometimes severe! millimetres in height, end when 
an cluminivm foil or wire wes dipped into mereuric nitrate, the 
growth could be wetehed in the light of e beam; © fresh growth 
sterted efter the surfeee hed been sera pod. 

When 2 colloid wes precipitated it dregged some of the precipitent 
down with it. 2nd this substence could not be washed out agein (or 
only with great difficulty). heving entered into à solid solution with 
the colloid. Thet solid solutions hed peculier properties was 
demonstrated with the zd of esleium sulphate containing 2 little 
megnesium sulphete. When the complex selt was exposed to 
kathode revs 2nd then taken out end heated in 2 Bunsen burner it 
showcd thermo-luminescenee, fluorescing green for a short time. 
The boat containing the selt wes attached toe glass tube which wes 
fixed in the veeuum bulb with the aid of sealing wax: to tske the boat 
out the seeling wex was melted. Probebly some unstable com- 
pound wes formed under the influence of the kothode reys. Under 
ordinary conditions that unstable compound would slowly pess back 
into the stable state, end no energy displey would be noticed; but 
when the substance wes heeted, the chenge would be completed in a 
few seconds. 


A 2,000-FREQUENCY ALTERNATOR.* 


BY W. DUDDELI, F.R.S. 


The elternetor here described was primerily designed for use in 
testing telephonie eppzretus, for which purpose frequencies within 
a renge of 100 to 2.000 perieds per second are required. This large 
renge of frequency entoils, if the alternator is to give sufficient output 
ot the lower frequencies. that it will give what may seem an unneces- 
serily lerge output et the higher frequencies. As è boss for the 
design it wes assumed thet the elternstor must be able to give an 
output of some 10 watts et any frequeney within the working range, 
in order thet one might always heve s lerge mergin of power beyond 
thet actually necessary to ectuete the eppsretus. 


* Abstract of a Paper read before the Physical Society. A brief ac- 
count of the discussion appeared in Tur ELECTRICIAN, April I2, 1912. 


The sltemator itself is designed along the well-known lines of what 
are commonly called fivwheel alternators. The rotor has 30 salient 
poles which carry the field windings. Tne stator, in order to obtain 
à smooth weve form, is not slot-wound but consists of è smooth ring 
provided with & gremme ring winding. This winding hes many 
advantages when s smooth weve form is required. [tis true thet it 
entails o comp'retively long cir gap between the stator end rotor iron, 
but this enebles the ermature reaction to be ko pt low, so thet the 
wave form is but little distorted by the lord. Tnis is è very impor- 
tent point. 
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The problem of obtaining frequencies even es low ss 2.00) without 
unduly narrow poles een only be solved by using comp vrotively high 
p ripheral specds. The design fine "Wy edopt.d was ò rotor having à 
diameter of 20 em. running èt » m^ximum sped of 8.000 revs. per 
min. The rotor dise hes the poles on it milk d out of th» solid and 
provided near their outside ends with V-grooves. Tne fiztd coils are 
former wound and slipped over the poles, being held securely in pisco 
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by bronze wedges. Even the leads from tho slip rings to the field 
coils require very firm eachoring. To m^k» certain thet the balane- 
ing of the rotor wou'd remain stable, sufficient current was prised 
through the fie'd windings, which had previously been impregnated 


with shellee varnish, to heet them tos high tenpereture. The rotor 


was then rapid'y run up to 5b5out 30 por cent. over full spocd end the 
field current cut off so a; to allow the rotor to cool while running &t 
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that speed. This resulted in the windings being firmly compscted 
against the inside of the bronze wedges in a position where there was 
no tendency for the windings to shift egein end put the rotor out of 
halance. 

The sheft is mounted in long bress besrings heving sphericz] sests 
and provided with ring lubricetion. The elternator and driving 
motor are bolted to c plenk with means to slow for edjusting the belt. 
The elternetor, motor 2nd p'enk are supported on three points, two 
of which consist of indisrubber dog bells which sre p'zecd on & line 
parelel to the axis of the motor which p»ssses nearly under the centre 
of grovity of the whole arrangement. The third point consists of 2 
piece of rubber placed at the clternotorend which only carries c light 
pressure depending on the position of the two dog balls. The object 
of this orrongemont is to remove 25 far as possible anv vibration from 
the springy wocden floor which might interfere with tuncd instru- 
menta, ond in this respect has been quite successful. 

The alternator is driven by means of æ V-sheped leather belt from 
an electric motor, plain V-groovcd pulleys being uscd end no pre- 
cautions are taken to remove the pull off the bearings. It is found 
edviasble to run the machine with the belt just on the slipping point, 
oa under these conditions à very much more uniform frequency is 
obtainable. 

When running at the higher speeds the motor behsves as if it hed 
attsched to it a very large flywheel, any small change in the supply 

voltage being »ccompanied by violent changes in the current. 
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Fic. 3.—OSCILLOGRAPH STRIPS IN SERIES Witit A CONDENSER. 


The op-n-cireuit characteristics of the machine and the short- 
circuit current curves for two frequencies are shown in Fig. 1, and the 
regulation on non-inductive losd for 5» constant exciting current of 
52mpores in Fig. 2. It is evident that the iron of the machine is fer 
from saturated. 

With regard to the wave form of the machine it is very difficult to 
make sstisfectory oscillograph tests at 2.000%. The tests were 
therefore corricd out at 500v. The wave form wes tested (a) on 
opn circuit, (b) on non-inductive losd, (c) when loaded up to 5 
compres on highly inductive coils, and (d) when loaded with various 
locals up to 5 amperes on condensers. The P.D. waves under these 
conditions sppoer to the eve to be sine waves, but this is not really 
the ee se, es there is s slight third harmonic present. In order to 
mke it evident, o smell condenser was connectcd in series with the 
str.p: of th» oscillograph, in p'ece of the usue! non-inductive resis- 
tener. This has the effect of greatly megnifying the upper her- 
monics; in fact, the harmonics are megnificd epproximetely pro- 
portional to their order. The result of repeating the tests with the 
ov illogre;ph errongcd in this wey is shown in Fig. 3, which illustrates 
the presence of the third harmonic in the open circuit weve (a’) and 
in tho non-inductive (b’) end inductive (c’), but not in the condenser 
lod (d'). 

The elternator hes p-oved itself esp»cic!ly useful for the measure- 
ment by bridge methcds with a vibration golvenometer of capacities, 
self nd mutual inductions. It has elso been used for & number of 
tests on the sensibility and properties of telephone receivers for wire- 
less purposes, 
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An attempt was made to repost Dr. Silvenus Thompson's experi- 
ment on the effect of alternating megactic fields on the human being. 
According to one explanction of this effect, it is produced by E.M.F. 
induced in the head. If this is the esse it should bə easicr to 
produce it the higher the frequency, so that one might expect that 
with 2,000 frequency it would only require ;'.th of the field strength 
thet is required at. 50 periods to make the cffect appsrent. Employ- 
ing the weeker field neither I nor my 5 ist^nt could perceive any 
effect whatever. 


ELECTRICITY SUPPLY : PAST, PRESENT AND FUTURE. 


In his discourse st the Royel Institution on Fridsy evening last 
Mr. A. A. Campbell Swinton dealt with a few aspects of the shove sub- 
ject. He first mentioned the prominent lr ndmarks in the history of 
electricity supply. These were: Th» lighting of Victoria Embznk- 
ment by are lamps on December 13, 1878 (the first instenes of elec 
tric lighting in this country); the patent applied for by St. George 
Lane Fox end d^ted October 9, 1878, in which public electricity 
supply ss we now know it wes first mentioned (in this conn»ction Mr. 
Swinton referred to the temporary depreciation of gès sheres in that 
year); the installation in 1881 by Lord Kelvin of è number of in- 
candescent lamps in his house and also in the Glo.gow University 
(this was the first case in which accumulators were used in p're!lel 
with è dynamo for lighting). Electric lighting. however, really 
d^tes from the Paris Exhibition of 1881, which drew the attention of 
many peop'e in this country to the possibilities of the new form of 
illuminant. Following his visit to that exhibition, Sir Willism 
Crookes fitted up his house in September, 1881, and installed a ges 
engine and dvnsmo. Moreover, he not only mede his own lemps, 
but did his own wiring. running the wires in gloss tubes with plester 
of Paris joints. Mention was next made by the lecturer of the 
famous, but unfortunate (23 regards the welfare of electricity supply). 
Electric Lighting Act of 1882. This voor witnossed the first public 
electricity supply—namely, from the Edison Compony' s station at 
Holborn Vieduct. The veer 1888 wes noteworthy for the second 
Electric Lighting Act and repid developments, including th» high- 
tension elternating-current Deptford scheme of the London Mlect ric 
Supply Corpn. This compeny storted with è expitel of £L002,000, 
but passed into the hands of 2 receiver owing to fin»nciz! difficulties. 
Electrically, however, the scheme was o marvellous cdverics, owing 
to the ingenuity of Mr. S. Z. de Ferranti. 

Mr. Swinton next went on to consider the introduction of the 
steam turbine, and showed tho first Persons turbine, which is d^- 
posited in South Kensington Museum. Power supply developm -nts 
in the Neweastle-on-Tyne district cani? in for notice, end sso the 
recent contract given by the Commonweslth Edison Co., of Chiesgo, 
to Messrs. Parsons for a 25,000 kw. turbo-altereator, whieh will show 
an economy of something like 10 per cent. in ste^m comp bred with the 
existing plant. 

As to the future, the experience of the past hed shown that it wes 
d*?ngerous to prophesy. The steam turbine, however, sesmed likely 
to ho'd the fie'd. although for plant of from 500 kw. to 1.000 kw. capa- 
city the interns! combustion engine would doubtless be largely used. 
Tne ges turbine, which wes looked to by some people as likely to 
revolutionise power generetion, involved many difficult: problems, 
such as the finding of 2 meterie thet would stand very high tempere- 
tures without losing its ten»citv. The only present method of solu- 
tion was to reduce the temperature of the gos by weter. This 
country wa3 not likely to dep»rt from the use of coal, but in future 
this might be turned into ges end used either under boilers or in 
intem} combustion engines. Future power ststions would also 
probably be located at the cos! fields, with high-tension distribution. 
In this connection the lecturer mentioned Prof. Ramsay's recent 
scheme for using the coe! without bringing it to the surface. 

It wes still 19 years before the time when the supp!y companies of 
London could be bought out. When that time came he suggosted 
that the London County Council should confine themselves to dis- 
tributing the energy, and buy the letter direct from stations st tho 
coal fields, where the generation cou!d be carried out in conjunction 
with chemical manufacture end metallurgy. 

When our coa! supply foiled in the course of years, our Water power 
wou!d not be sufficient to fall back on, but radiant energy from the 
sun, which, on Sir J. J. Thom3on's estimste, amounted to 7,02) H.P. 
per ecre, might provide en almost unlimited supp!y of energy. 

The lecture wa3 rendered p»rticularly interesting owing to the 
collection of historie epp»ratus which wes on view. This included, 
in addition to the first Parsons turbine mentioned above, some of 
Feradsy's epparatus, the earliest types of lemps, old meters, a 


« piece of the original Deptford cable, &c. 
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EBENE - 


THE NEW ARTICLES OF THE L.E.E. 


The long-expected further-revised Articles of Association 
of the Institution of Electrical Engineers are now in the 
hands of members, and have doubtless received: careful 
comparison with the previous suggested Articles which 
raised so keen a protest. Without more ado, tt may be 
said that this later edition has been modified very con- 
siderably, and is far more satisfactory than the Articles 
proposed last autumn. The interval that has elapsed has 
not been time lost. The Council, doubtless, have put 
still more arduous work into the revision, and. thev must 
be heartily sick of the whole matter. Apart from this, 
the interval has pernutted members to think over the 
various questions raised and to gam a clearer idea of what 
is desirable. The delay has caused some financial loss 
to the Institution, but, on the other hand, it has been 
possible to indicate more clearly the new policy of the 
Council ; and, on the whole, we are sure the delav has 
been highly beneficial. 

It is impossible to diseuss all the points that have been 
modified, but we will refer briefly to a few of them. One 
of the suggestions to which keen exception was originally 
taken was that a new class of membership should be created 
with the title of " Licentiate.” There was an inclination 
at first towards the view that such a class was entirely 
unnecessary. Now, however, we think it has become 
fairly clear that the classes hitherto available have not been 
quite sufficient to meet the needs of the industry. A 
more important objection was that the title selected 
was undesirable, and we are glad to find that this has 
now been changed to the much more suitable term, 
" Graduate." The class of Associate is no longer to 
include electrical engineers. 

Another point about which there was a good deal of dis- 
cussion was the proposal to admit a certain number of men 
distinguished in law, commerce and other callings to full 
membership, this number being limited to 100. This 
particular clause has now been dropped in favour of the 
original powers accorded to the Council. Jn other words, 
it is still possible for the Council to admit persons of this 
class, if in their opinion such a course is in the interests of 
the Institution. Probably no difficulty would have arisen in 
this connection had not attention been drawn to the sub- 
ject by the alteration of the Article. On the whole, it is 
possibly a matter of no great consequence, provided the 
Council use the privilege with very careful discrimination. 

Another important question was the method of election 
of the Council. The original proposals were no doubt made 
with the object of enabling the members generally to take 
a more active part than hitherto in the nomination and 
election of the Covncil; but they undoubtedly failed very 
seriously in their object. The new Articles now include 
drastic alterations. Not later than March 51st the Council 
are tosend out a list of the persons they nominate, and the 
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list is to contain at least two names in excess of the number 
to be elected, thereby necessitating an annual ballot. 
During the ensuing three weeks any ten Members may 
nominate a duly qualified. person for any vacancy. The 


whole of the names so nominated will then be submitted 
This certainly 


Transformers. 
(London, 1911: €. Griflin & Co.) 


The authors state in the preface that this book was written 
“with the object of giving a thorough exposition of the scien- 
tifie principles upon which the action of a transformer is based, 
of the application of these principles to the design. of such 
apparatus and of their construction and uses." 

As "a delay of over I8 months in the publication. of the 
book " was oceasioned because the clue. which enabled. the 
method of designing by the second author to be evolved, was 
lacking. it is only natural to assume that the presentation of 
this method of designing to the world was the primary. object 


to the members by means of a postal ballot. 


appears to be a workable scheme, and will ensure the 
interest of the membership generally. There is sufficient 
time for action, and the mode of action is not too com- 


plicated. 

Lastly. we come to the important question of subscrip- 
tionis. A good deal of opposition was shown last autumn 
when it was suggested that the subscriptions shovld be 
raised. It was pointed out that if this were done there 
should be a differentiation between town and country 
members, or perhaps the local section members should be 
regarded as town members. We are inclined to think that 
there is now no longer any great wish for discrimination, 


of the book. 
The assumption is supported by the fact that Chapter X.— 


given over to 7 Design of Transformers “~-oecupies 120 pages 


of the 352 contained in the book. The labour involved in the 


preparation of these 120 pages is clearly visible, and is a tribute 
alike to the fascination of the subject itself and to the stead- 
fastness of purpose of the authors, The authors would have 
been well advised either to have brought up to date other por- 
tions of the book or to have published Chapter X. as a sepa- 
rate treatise. The latter course would, if possible, still prove 
worth following. Much of the material. apart from Chapter X., 
is © collated from various sources,” and is presented in a some- 
what different wav from that in which the originators gave It ; 
this isto be regretted, and a footnote might. with advantage. be 
added on many more pages referring readers to the original 


provided, of course, the rates of subscription are not 
unduly high. From the statement issued by the Council, 
we think it will be admitted that the subscriptions 
are not high compared with those of other Institutions 
when regard is had to the fact that a more active policy on 
the part of the Institution 1s to be followed. During the 
last few months members have had an opportunity of 
learning something of this more vigorous policy, and we 
sincerely hope that members of all classes will accept the 
slightly heavier financial burden, and thus assist in pro- 
moting the more vigorous policy that is so highly desirable. 


It is impossible to make the influence of the Institution felt 
On the other hand, if 


sources. 
This addition is the more desirable as men often eive their own 


work in the best possible way, or at least in a way that can only 
be varied with risk of loss of something. Then. too, a reference 
to the source of origin is a form of courtesy to the originator 
that all, including readers, appreciate, and is well worth while. 

Dealing with Chapter X. first, as being the one of most in- 
terest, it should he said at once that the author is to be eon- 
vratulated upon its production, and others who have brought 
mathematical guns to bear upon obscure positions with suc- 
cess will understand the intense satisfaction felt by the author. 

Experienced designers will, however, smile when they read 
in the preface that the method of designing described " is so 
simple and direct that even an inexperienced designer can 
asily get at once a preliminary design to meet any given con- 
ditions with full confidence that he is making the best of the 
The authors appear to assume that the 


unless there are adequate funds. 
funds are available, and the Council maintain the activity 


which is now apparent, an immense amount of good may be 
done for the industry. 

Existing members will also feel gratified that. although 
the new Articles, if adopted, will come into force in July, 
there will be an interval of six months during which those 
who wish to join the Institution, or to be transferred to a 


higher class, will have the privilege of somewhat lower 
subscriptions, This period will give those who rightfully feel 


material emploved." 
solution of practical transformer design along mathematical 


lines has not been achieved before. The design and manufac- 
ture of transformers has engaged the attention of so many 
minds that certainly m some instances, and in all probability 
in several, designers have evolved their own methods of design- 
ing ; the more perfect their method has proved the less likely 
are thev to be permitted to publish it. 

Such extracts as are given below from the chapter under dis- 
cussion clearly indicate that in the sentence quoted above from 
the preface the authors have allowed themselves to be carried 
off their feet. 

On page 237 we are teld that ©“ the space-factors for the iron 
and copper must be estimated, figures 10-03 and 10-04 being of 
assistance," — Estimated by the inexperienced ? Then follow 
the warnings in regard to estimating the iron space-factor, 
which “is largely determined by the type of core adopted and 
the number of ventilating ducts required, . . . . advis- 
able to take it rather low," " otherwise, the mean turn comes 
out rather greater than what it is assumed to be in the pre- 
liminary design," and so on. 

On the following page the * inexperienced designer " is told 
that if the iron losses are low * the probable flux density should 
be guessed at." “if the actual flux density comes out verv 
different from this, it may be necessary to make a fresh esti- 
mate and go through the preliminary design again,” and so on 


thev have a certain vested interest in the Institution time to 
act with benefit to themselves. Moreover, existing members 


will have the same privileze of a lower subscription than 


those elected after this vear. The fact that members 


elected after July 1 in any year will pav only half the sab- 
scription for that vear will also be appreciated by newcomers. 

We understand that the Articles have proved acceptable 
to tlie representatives of the local sections, and now that 
so much time has been given to the matter. and that 
members generally have had an opportunity of discussing 
all the points involved, there should remain very little to 
be said. We do not doubt that there are small points to 
which exception may be taken, and .that there will be 
individual members to whom the proposals will not be 
acceptable in some shape or form. As a whole, however. 
we think they are eminently satisfactory, and we hope that 
the membership generally will show their lovalty to the 
present. policy of the Council by accepting the Articles as 


they stand. 
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for another pase or two until we are told that “ the leakage 
inductance is also worked out approximately by setting . . 
against . . and taking as the equivalent of” . is 
“© This will, as a rule. lead to an under estimate of the leakage 
reactance, but a more accurate result can be afterwards made 
when the final design is settled, although even that can 
onlv be an approximation: 

Tt will be found that the © inexperienced designer” will re- 
require much more than Chapter X. © to meet any given 
conditions." 

As a study to those who do know how to design transtormers 
the authors’ work will be most interesting. though the manu- 
facturers and designers of what is usually considered. the best 
all-round type will be startled to read that their type “ must 
be expensive for its efficiency.” Messrs. Bohle and Robertson 
must not be surprised if. when they make a statement so con- 
trary to ascertained fact as this last-mentioned one. the reader 
begins to discount others. As an illustration of the authors 
want of grip of practical manufacturing conditions the ex- 
ample given on page 166 should be quoted. 

Under the heading " Most. Economical Efficienev we are 
told that :— 

Since the cost of a transformer is largely determined by its efficiency, 
it is desirable to see whether extra efficiency is worth paying for or not. 
For instance. 1n order to Increase the eflicieney of a 50 k v.a. transformer 
from 97 per cent. to 98 per cent. the cost ef its active material is raised 
from about £25 to about £75. Uf this results in an annual saving of only 
£1 o1 £? in energy saved (inelading the capital charges on the generating 
plant). the extra £50 ean hardly be said to have been well spent. But if 
the saving he £10 or £20 p r annum. then the extra efficiency would bea 
voed investment, 


A diminution from 98 per cent., which is sufficiently low for 
any modern transformer of 50 kw., to 97 per cent. efficiency 
means an increase of 50 per cent, in the losses—1.e., in the heat 
to be dissipated. It would be dithcult to get leading British 
manufacturers to quote for so low an efficiency as 97 on a 
50 kw. transformer, as they know only too well to how large 
an extent the life (the rate of depreciation, &c., follow from 
this) of a transformer depends upon efficiency. 

Then, again, the authors’ should take out the extraordinary 
statement as to the cost of the active material in a 50 kw. trans- 
former with a 98 per cent. efficiency, beme £75. It is doubtful 
whether any purchaser ever pays so much for the entire trans- 
former. Some buyers would want nearly 1} times 50 kw. for 
this sum of money. 

The general arrangement of the book is good, and must be 
interesting alike to those who know and to those who wish to 
know more about the scientific design of transformers. 

At first sight it appears extraordinary that of the 18 plates 
referred to on the title page. only two give illustrations. of 
designs by English. firms, neither having any claim to either 
first or second position amongst British transformer manufac- 
turers. Some 12 plates are, on the other hand, devoted to 
illustrating Continental. firms’ manufactures, and four to 
"Chapter N^ experiments. In a treatise printed in English, 
dealing with a subject such as transformers in which England 
has always held the premier position for the best design and 
construction, it 1s obviously desirable that more space should 
be given to British manufactures, even if it involves more 
trouble to the authors to collect the nec essary data. 

Then. again, the leading manufacturers in the United States, 
who have adopted the Berry type for so large a portion 
of their output, are entitled to more consideration, and students 
of transformer design would donbtless be greatly interested in 
the evolution of theii types on the lines of the Berry patents. 

Interesting although it cannot. fail to be, the hook. strikes 
the practical engineer as insufficiently practical and very 
uneven. Take, for instance, the statements made in 
regard to ' "temperature rise " in Chapter IV. On page 53 we 
are told that " finally a temperature is reached at which the 
rate of dissipation of heat is equal to the rate of generation, and 
then no further change occurs On pave 54, © An infinite 
time Is required to actually reach the steady temperature.’ 
This steady temperature " depends only on the rate of genera- 
tion . . . and the facilities for cooling, but not on the 


! thermal capacit v." 
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The practical value of the “ thermal 
capacity " in regard to temperature rise is very considerable, 
especially when the Berry series gear is emploved. In a 
dissertation aiming at being practical, reference to matters of 
this sort should be sufliciently explicit as to Jeave a correct 
impression m the mind of the inexperienced. 

The use of oil is stated to be imperative for large trans- 
formers “ unless we use more active material than a rational 
method of manufacture would justify.” This is clearly one of 
the statements which wanted revising when the 18 months’ 
wait referred to in the preface had elapsed, for during the past 
few veais the demand for the large natural draught trans- 
formers has increased greatly. 

The suggestion that fig. 4-04, showing curves for an A. E.G. 
oll-cooled transformer, ** can be compared with fig. 4-01," which 
was for a natural draught air-cooled transformer, is misleading, 
though no worse than the statement that for large designs 
" the vessel must be corrugated,” for in some of the soundest 
designs of to-day the cases are not corrugated, 

The authors omit reference to the chief disadvantage of oil 
cooling as disclosed up to the present—viz., that the trans- 
formers so cooled have not averaged solong a life as the best 
natural draught ones. 

The want of modern transformer experience is emphasised 
by the omission of any reference to the question of strains upon 
power transformers, although in the publications of a leading 
British transformer manufacturer very great stress has for 
years been laid upon this pomt. The increased size of conduc- 
tors is of considerable importance in this connection, and gives 
the natural draught transformer in certain medium sizes a con- 
siderable advantage over the oil-cooled transformer. 

Chapter V. deals with the subject of magnetic leakase in an 
attractive manner, and the figures are most. useful. Many 
designers will recognise in equation 221 a formula that they 
have doubtless found useful when adapted to their own par- 
ticular requirements, 

In Chapter Vl. occurs a misprint on page 83. T, for E, : this 
is repeated also in the diagrams 6-03 and 604. 1t would be 
interesting to have illustrated vectorially on page 92 the state- 
ment that " mixed” and "7 pure " three-phase transformers 
will not run in parallel, as it is a good example of the use of 
vectors. | 

At the end of Chapter VE. one. naturally looks for oscillo- 
uraph records, which would materially add to the value of the 
portion dealing with the effect of the third harmonic. 

Chapter V HI. deals with testing, and Chapter VIII. with 
insulating materials, the Jatter opening with a statement to the 
effect that " insulating materials are those which do not permit 
electricity to flow through them." followed on the next page 
with another saving “all allow some current to. flow con- 
tinuously,” rather suggestive of the " snakes in Ireland," and 
indicative of a need for revision, The importance of " suit- 
able” oil for transformers warrants far more space. being 
devoted to a discussion of the matter than that allocated here. 
The eilect of discharge over varnished surfaces al:o one of 
those practical points upon which much might have been said 
instead of nothing. 

Chapter IX., “ Examples of Construction," seems like a 
relic of the past. and makes Chapter N. stand out in pleasing 
contrast. 

Chapter XI. is devoted to applications of transformers. 

The authors do not appear to recognise the transformer out- 
side somewhat narrow limits; for instance, wireless tele- 
graphy, electric traction at high voltage, telephone circuits, 
and even domestic bells all call for transformers with diferent 
characteristics, as well as electric furnaces and welding 
plant. 

Chapter XII. deals with polvevelie svstems of current dis- 
tribution. It is to be regretted that the diagrams do not 
appear to be nearly so distinctly drawn as those in earlier por- 
tions of the book, and one seems to feel that the end is at hand, 
as indeed it is, for. with the exception of the appendix and 
index and the very foreign looking plates referred to, there 1s 
nothing more. A. F. Berry. 
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Method D.—This method, which has been fully described 


THE COMMERCIAL TESTING OF THREE-PHASE elsewhere,* is based on the following considerations. The no- 
INDUCTION MOTORS. load and short-circuit tests are required, and also the connec- 


tion between the input, slip and current on load. 
BY A. J. MAKOWER, M.A., AND P. A. MOSSAY. 


In Fig. 3 HA is the applied phase-voltage V, and HF the 
current taken by the motor, lagging an angle œ behind HA 

d from page 48. ` EEA a m 
(Concluded from pag ) AB and BD are the total reactance and the resistance drops in 
s showing the 
or, resistance, 


Summrry.—The authors give results of measurement 
vary with the 


extent to which the figures obtained for the power-fact 
reactance, and efficiency of three-phase induction motors 
method of testing and with the method of calculating from t.st results. 
In order to avoid misunderstandings it is suggested that a standard 
method of testing and of calculating should be adopted. 


II. Methods that Tnvolre Running the Motor on Load.—1t 
is often possible to run the motor on load in cases when ıt 
is not possible to determine the output by means of a brake. 
Under these circumstances the determination of the power- 
factor is able to be made as described under (1) or (2) above, 
but the output must be deduced indirectly. For this purpose 
essarv to take tlie no-load and standstill tests. and the 
i alculated by one of the methods © D or F, 


Ohins, 


it is nec 
efficiency may be € 
which are described below. 


Amperes. 
Fic. 7.— MoroR I. 


the machine in their proper phase relations to tlie current ; 
their magnitudes are determined as described in an carier part 
of this article, but it will be seen below that for each value of the 
load-current, for which the characteristics of the motor are to 
be determined, the value of the reactance is used that was 
obtained on short-circuit with that particular current flowing 
HD will represent the back I M.F. e induced 
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Method C.— We suppose that the no-load, standstiil and load i BEENY ARR PN 
test (with input and slip measurements, but without brake | * — j PANAT, FLAT 
measurements) have been made. We will suppose that the Š BEEN | NAND 
no-load test at normal voltage E gives an input of W, watts at | S NM Hj H---H-2H-EN LN 
nput is separated into its constituent 075 EXE | eae ENEBBNUAS 
MET ET TAT 


current Cy, and that the 1 Ta 
parts, including W, watts core-losses and W, watts friction by 


the method referred to in Fig. 5. The slip when the motor is 
running on load at normal voltage taking C amperes and W 
watts is measured and found to be s per cent. It is important 
that the slip should be obtained as accurately as possible, and 
one of the direct methods of its determination is preferable to 
its caleulation from the speed as taken on a tachometer. The 
output and the efficiency may then be found as follows :— | 

lf r be the measured resistance of the motor between a pair of 
terminals of the stator, corrected for the temperature rise that 
is found to result from the load test, the copper losses in the 
stator at the current ( are I-5C?r watts. As the input is W 
watts, the power supplied to the rotor is W — 1:5 Cr — W,. Of 
this power s per cent. is lost in the rotor, principally in copper 


losses, and so the useful output will be 

8 
-—(W—IL5.Cy—W,)—-W 
T A 
From this figure and the value of the input as measured the 
ficiency can be deduced. The power-factor is calculated 
Írom the watts and volt-amperes obtained from the load test. 
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in the rotor of the motor and HG the component of the current 
at right angles to HD represents the magnetising current. 


The power-factor is 


nerve AC? IT iud HG HD, 
HA HA \HA HF HA; 


———— 


r C \2 
Power-factor = ay! al : zx e 2) s a Ge OU) 


Where x represents the total reactance of the motor, e the back 
* Mossay, Bulletin de l'Institut Electrotechniqu> Montefior:, L'égo, 
1999. B : 


= — 1 E 
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E.M.F. of the rotor, C, the magnetising current, and C the load 
current. 


Crs 
The value of is now plotted for each value of the current, 


as shown in Fig. 15, using for » the mean of the highest and the 
lowest values obtained with each current. 


Regarding the quantity ,,C,, it will be noted that it has the 


V 
value of C when e is equal to V—4.e., at no-load and the value 
zero, where e is zero—4j.e., at standstill. 
"T. ! ; 
If the quantity vC be plotted as a function of C its locus 1s 


very approximately given by the straight line PQ of Fig. 15, in 
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which OP is the magnetising current and OQ the shoit-circuit 
1 
D C C m 
The value of y: œ may now be found 
for each value of the eurrent by dividing each ordinate such as 
ST by the corresponding. current OS. In this manner the 
curve RQ is obtained. The value of the power-factor for any 
value of the current is found by inserting in the expression (a) 


current at full voltage. 


Cr my 
the values of V and ol y C,, given for that value of the current 


It will be seen that in this method allowance is 


tte HH coy 


_in the curves. 
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STANDSTILL. 


made both for the variation of the reactance of the motor with 
the current that is flowing and also for the variation of mag- 
netising current with the magnitude of the back E.M.F. of the 
motor. The efficiency is calculated as described under 


Method C. 


a minimum of assumption. 


a | 


Method E.—In cases when it is possible to measure the out- 


put directly with a brake the measurements at no-load and 
standstill are not necessary for the determination of the load 
characteristics of the motor. 
include the determination at load of the watts input, the applied 
voltage and the current. 
calculated by one of the methods (1) or (2) described in the 
section devoted to power-factor, and the efficie ‘ncy may be 
calculated from the measured values of the input and brake 
output. 


The electrical measurements 


From these the power-factor mav be 


This is the most direct method possible, and if the 
method (1) for caleulating the power-factor be adopted involves 
On this account we recommend 


Ohins. 


Amperes, 
Fic. 11.—Moror II. 


the adoption of this method wherever possible. Unfortu- 
nately the brake test is often not able to be carried out, and 
it then becomes necessary to use one of the other methods. 


Method F.—We have seen a method used which is similar to 
Method C in the determination of the efficiency, but differs 
from it in the respect that the input on load is not measured 
by wattmeters but is deduced from the volt-amperes and the 
power-factor calculated by method 3. It will be seen that the 
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Power Factor. 


result of this process is that any error introduced into the value 
of the power-factor by the approximations that are made will 
indirectly affect the values obtained for the efficiency. We 
find that the value of the input to the motor deduced in this 
way usually disagrees considerably with the value as actually 
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determined by wattmeter readings. This fact is illustrated by 
the tests of motor No. I, set out below. 

A comparison of the input W, measured by wattmeters, and 
the input W' calculated from the test values in the manner 
indicated above, gives the following figures for this particular 


motor :— i = "EE i l 
10 i3 20 25 |! 30 ' 3 ^ 40 

16.350 — 1N,870 |. 21.100 23.000 
15.130 — 17,600 — 19.500 — 20,800 


Amperes 


W totes 3.600 9,580 13,200 
M esee $,960 8,920 — 12.200 
. The differences shown in this table are of the order of 10 per 
cent., and this seems to us to afford strony evidence that the 
method 3 of calculating the power-factor is quite unreliable. 
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The values for the efficiency obtained by using the two sets of 
figures for the input will not differ from each other to the same 
extent as the values for the power-factor, since the output is 
deduced from the input by subtraction of the losses and a low 
value for the input will give rise to a low value calculated for the 
output. 

The values of the power-factor and efticiency obtained by 
using the inputs W and W' respectively for the motor I. are 
given in Table ([I.) and Figs. 8 and 9 under the headings D and F. 

The values for the power-factor will be found to differ by 
about 10 per cent. and the values for the efficiency by about 
] per cent. 

In Figs. 5 to 17 we give the results of tests on three motors 
manufactured by different firms and the values for the power- 
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factors and efficiencies obtained by the use of the various 
methods that have been described above. In the tables and 
curves the letters A to F are used to indicate by which of the 
methods they have been obtained. 


Motor I. (Figs. 5 to 9). 
10 H.P., 12- pole, 440 volts, 57 cycles. Stator and rotor Y-connected. 


Magnetising current ......... essen 6-18 amperes. 
Friction losses................ eee eene 80 watts. e 
255 watts. 


PNE | 
A 86-7 8453 — 80-3 15:6 


Assess 198 60-0 ; 7,760 | 0-377 
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Curves A, and A, obtained from Heyland diagrams using the 
values 4-6 and 4:04 ohms respectively for the impedance (see 
Fig. 7). 

Curves B, and B, obtained by the Steinmetz’ method using in 
each case the values r, — 0-847, r,— 0-90, g = 0-00132, b — 0:0244 ; 
and for B, the values z,=z,=2-1; and for B, the values 
Ti = T == 1-75. 

Curves D and F obtained by using the requisite figures 


included in the Table I. 
Curve X. gives the power-factor deduced from the ratio of the 


wattmeter readings and curve Y the power-factor calculated 
from the watts input and the volt-amperes using the method of 
Fig. 1. The values of the power-factor and efficiency obtained 
by the various methods are tabulated in Table IT. 
Table I. — Motor No. 1. 
1 | 30 ' 33 | 30 35 | 40 


Am peres. 10 15 
P..slip... 24 0 4 0 9 13 16 2] 
eV .CuIC..— 0516 0-312 | 0-205 0-146 — 0-109 — 0-086 | 0-062 
C/V ....... 0-158 023 ! 031 ' 038 045 0:52 | 051 


—~- ee ee — 


Table IL — Motor No. I. 


Power- Factor (per cent). 


Am peres 10 l3 20 25 | 30 | 35 40 
SERES CMS 2 E = E E -————— 
AS Wines 70-0 ; 800 | SL | 808 | 779 | 737 — 690 
doo esa 22 S28 | 842 843 | 824 | 705 | 76-0 
Bip auesceeus 76-0 848 | 853. 840 5 807 765 | 72-0 
B icut: 78:0 853 | ST] 86-8 | 852 826 | 792 
Dod 740 840 | 856 ° 850 | 83:0 ^ 795 , 758 
E o 65-0 | TRO | 800 — 794 | 770 . 732 | 683 
>, ON 72-9 81-8 84-4 83:7 81[3 ^| 78:5 757 
$40 865 858 827 792 754 


A 
-J 
- 
N 


Efficiency (per eent.\. 
857 840 ! 795 750 | 695 54 
| 71-0 a8: he 
69-5 63-6 


PI 2 Coeerores t 

Baam I BTB BGT , 831 796 | 750 

Bo parai 878, 865 5 836 | 800 ) 757 | 710 | 659 
837 79-7 | 743 | 69-7 | 632 


80-5 83:2 79-0 13:4 68: 6G 61-7 


Motor II. (Figs. 10 to 12). 
15 H.P., 4- pole. 380 volts, 50 cycles. Stator and rotor Y-connected. 
Magnetising current, 3:68 amperes. 
The four curves for the power-factor of Fig. 12 are obtained 


from Heyland diagrams in which the point D is determined 
from the short-circuit tests'at 100 and 200 volts, using for each 


Amperes. 
Fig. 15.—Moror III (Mersov D). 


voltage the positions of the rotor, giving the maximum and 


minimum values for the reactance. 


———— — 


The actual readings in the short-circuit test were :— 


— Volts. Amperes. Watts. | Cos ¢. Resistance. |Reactance. 
"D ee ee 
Ag ET 100 24-2 | 1,190 | 0-285 0-680 2.99 
POEM 100 28-5 1,600 | 0-324 0-656 1-92 . 
y SRM 200 518 ; 6,100 | 0-340 0-758. 2-10 

0718. |. 1-77 


108 EE -~ THE ELECTRICIAN, APRIL 26, 1912. 


The corresponding points on the curves of Fig. 10 are marked 
3, 4, 5, 6. 
The values of the power-factor obtained are given in Table 
HI., and plotted in Fig. 12. 
Table III. 


Power-Factor (per cent. 


————— —— — — - S 


Amperes. | 35 30 25 20 17 l4. 099! 
DIOC NE | 91-2 91-7 91:7 91-5 90-0 | 88-2 83-7 
A5oissssececexs l^ DOU 90-7 90-N , 9809, 89-7 88-0 | 83-7 
ING L TEE E 88:7 89-7 90-0 | 90-5 88:8 87-5 | 83-6 
UPPER 87:5 88-7 80-3 89-5 


88-2 | 87-1 | 83-1 


Motor III. (Figs. 13 to 17). 
3} H.P., 4- pole, 220 volts, 50 cycles. 
Stator A-connected. Rotor, squirrel-cage. 


PEE 


Power Faétor. 


ptt tt | ty LN 
SSTT TTN 


SENTERET!) 


REEE 


TERRA TAPERED EE NEN 
oft PIPL 
i 0 


0 i 8 4 ; Ü 
Volts. 
Fic. 16.—Moror III. 


. The currents given in the curves and text are in this case the 
currents flowing in the winding of the motor, and not in the 
supply leads. 


Magnetising current ............. ccs 1-67 amperes. 
Bo d ecce no 125 watts. 
aMolldqo Rer" 75 watts. 


Curves A., A, obtained from Heyland diagrams, using for 
the short-circuit test the values marked 7 and 8 on Figs. 13 and 


RENI DH REUS ae 
ESL 
e Ter RM || 
i SSS 
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EE LS eerie 
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Aimperes. 


Fic. 17.—Moror III. 


14, which lead to values of the resistance and reactance as 
follows = 


Volts. Amperes. Watts. Cos $. Resistance. Reactance. 
| i 


A: | 200 | 294 E | 0-703 479 484 


75 | no | 1,200 | 0485 | 331 5:97 


— 


— — -—— — mE TERN iie 


Curve B, obtained from the Steinmetz method, using the 


values: 
7,2; r4 1-6; g=0-0017 ; 5—0-00835 ; 2,— 7,2 2-9. 
7 i TEN | wa. i E ; 1 3 aoe 


Curve D obtained by using the relation between the slip and 
current as given below, and the construction of Fig. 15. 


A-amper^s ...........ee. 1-96 ... 2-49 ... 381 ... 462 ... 6:30 ... 7-29 
Per cent. slip ............ 0-93 ... 1:27 ... 2:33 ... 3:00 ... 4.40 ... 5:2) 


Curve E-F, obtained by a combination of methods E and F, 
the output being determined bv a brake test (method E), and 
the input being calculated by method F. 

Maximum and minimum values are not distinguished in 
Fig. 13, as the variation of impedance for different rotor posi- 
tions was very small. The values given are mean values. 

While we have made no attempt in the foregoing to give an 
exhaustive description of the many methods of testing three- 
phase motors that are possible, yet we feel that sufficient 
evidence has been adduced to justifv the contention that a 
standardisation of the methods of testing induction motors for 
commercial purposes is desirable. 

In any attempt to arrive at such a standardisation it would 
be necessarv to consider (1) the methods of taking the tests 
and (2) the methods of calculating from these test results. 


uo tmp iR 


THE HELSBY WIRELESS DETECTOR. 


The Helsby crystal detector has been designed to meet the deman'! 
for a thoroughly robust telegraphic instrument which is reliable an 
constant. in action, capable of easy and delicate adjustment. and 
suitable for station requirements or laboratory use. 


ARUN 


Fic. 1.—HeEtsBy DETECTOR. 


Referring to Fig. 1 herewith. it will be seen that there are six crystal 
cups C mounted upon a movable brass disc with a large hole drilled in 
its centre. This crystal holder is held in position by the tension of 
the springs D against the face of the flanged nut shown, and suff- 
cient clearance is provided between the spindle and the crystal holder 


4299.7 


Fic. 2.—Vrew or HrrsBy DETECTOR. 


to enable the latter to be moved sufficiently in any direction to permit 
contact with the pin B at any point upon the surface of the crystal. 
The contact pin is adjusted in the manner shown by means of A, and 
the arrangement of opposing springs allows the pressure of contact to 
be regulated with the utmost precision. 


ame Ó me — NEM 4. b 
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This construction is the outcome of a very great deal of experi- f but it was very noticeable that they were loud when the strays 
mental work and can be recommended. as thoroughly reliable and | were loud, and vice versa. 

o eficient inaction. Unless otherwise specitied, the instrument is pro- The observations show that on the whole the darkness has 
Fus videibwithespeent iy selected erystils of milena (PRS), ait has-been Dass iid amosteof facilitating the propagation of electric waves 
«t F, lies. s ae bU nun RE IE over great distances, but that there are portions of time during 
V. and emen f | j the period of greatest darkness at the receiving station when 
" propagation 18 hindered. This minimum is not an accident, 

and was, in fact, not unexpected bv me. It can be explained 


If the telephone receiver is connected in series with the detector, it 


is possible to dispense entirely with the potentiometer usually applied 


When the parallel method | in some measure by a hypothesis which I have embodied in a 


when the two are connected in perallel. 
Paper and submitted to a learned Societv; but, till the Paper 


E 
" | is employed, the whole eyele of the oscillation is subject to E high 
a degree of damping. only half of which Is employed in producing the | js published, I feel precluded from discussing the phenomena, 
ins audible signal, and there are also losses in the resistance windings of and am writing to vou merely to put the results of the observa- 
NÉ the potentiometer, On the other hand, when the detector and tonswpecordes s 
zn receivers are in series with a circuit associated with the antenna. only 
fa’ 4 one-half evcle is subject to damping. whilst tho other, for which the 30 
vs fae main path is through circuits of low resistance. is accumulated by 
resonance in the capacities present and in the antenna. This action 
WONG seems more than to compensate for the advantages of the applied s. 
pen. potential in practice. i 20 
T These instruments are supplied by the Automatic Telephone c 
l Manufacturing Co.. of Milton-road. Edye-lane, Liverpool, who are ] ; 
also manufacturers of the Helsby wireless apparatus. Š Tm zz 
3 r 
3 
CORRESPONDENCE. 0 
cae ————9———— 11:40 11:30 19:0 12:0 12:20 12:30 194) 12:59 
He an 
al EFFECT OF THE ECLIPSE ON WIRELESS TELE- icd: ae 
GRAPHIC SIGNALS. ] may add that Mr. Lempfert, of the Meteorological Office, has 
kindlv informed me that there was not any trace of thunder- 


storms during the eclipse shown on the daily weather reports 
of April Lith and [&th. The distribution of pressure was nct 
favourable for thunderstorms over the Continent of Europe, 
though electric disturbances mav have occurred in the low- 
pressure systems over the Spanish Peninsula and the north of 


TO THE EDITOR OF THE ELECTRICIAN. 


Sin: Ít is now common knowledge that the long electric 
waves emploved in. wireless telegraphy over great distances 
appear to travel better during the hours of darkness than in the 
daytime. It 15 known besides that the natural electric waves 
produced by atmospheric electrical. discharges—which are 


heard in the telephones of receiving stations as clicks or 
‘strays © or " X's " by 


Norway.—l am, &c., 
London, April 19. W. H. Éccrrs. 


MIDLAND ELECTRICAL EXHIBITION. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: With reference to the above exhibition, which it was 
proposed to hold at. Bingley Hall, Birmingham, from October 
‘th to 26th, l regret to inform you that the British Electrical 
and Allied Manufacturers’ Association has declined to allow its 
members to take space. They suggest an alternative by which 
the whole cost and hazard of the exhibition would be thrown 
upon the shoulders of the local authorities, whilst the manu- 


scratching noises, and are called ; 
those engaged. in wireless. telegraphy—are also propagated 
hetter in darkness than in light. 

These differences. between. dav and night propagation 
suggested to me that observations of the strength and number 
of stravs, and of the strength of signals, during the solar 
eclipse of Wednesday, the 17th. inst., might prove to be of 
interest. Accordingly a record of stravs and signals was made 
at my laboratory in London during the progress of the eclipse. 
The apparatus was set so as to receive signals of wave length 


us 5.500 metres, which is approximately the wave length of the ui 
Ta signals emitted from the Marconi trans-Atlantic station in | facturers, whose goods would be exhibited and sold at the 
E Ireland. exhibition, would pay nothing bevond a trifling contribution 
oy About the time of the eclipse stravs were fairly numerous. | towards the general expenses. This alternative the Executive 
The table below is a convenient summary of them. The | Committee are unable to accept, as they consider that, as any 
number entered under each of the times was obtained by | benefit resulting from the exhibition would be first felt bv the 
making a sort of rough time-integral of the number and | manufacturers whose goods are shown, these manufacturers 
intensity of the strays heard from half a minute before to half a | should at least be prepared to bear a fair share of the cost. 
minute after the beginning of the minute indicated. Moreover, a much larger proportion of the profit derived from 
Time. 46 4M. 47 43 49 50 231 32 53 54 55 56 57 38 59] 8n increase in business would be obtained by the manufac- 
eat a ie el ON UPPER turers than by the local authorities and companies who provide 
Strays 10 lo lL 02 13 I7 21 20 21:22 22 ]7 12 12] electrical energy. Whenitis remembered that before anv elec- 
QNM OT TRE STISTLTTIITIEITT trical energy can be employed plant must he purchased for its 
MUSAE URN gt te LM E Pea Oru generation, mains laid for its distribution, and electrical 
Strays 13 15. 14 9 8 12 14 17 22 25. 24 26 27 27 27 | machinery for its employment purchased, it will be obvious 
: to everyone that the expenditure which passes into the pockets 
Time..l215 16 17 18 19 20 21 22 23 24 25 36 27 28 29 | of the manufacturers is much more substantial than that 

Sites 94 22 21 20 19.17 14 13 13 13 I3 1 15» l4 13 obtained by the undertakers, who are selling the current. — 
= | The promoters of the exhibition deplore the attitude which 
Time..12:30 31 32 33 34 35 36 37 38 39 40 41 42 43 44] the Manufacturers’ Association has taken up. They consider 
Rune 10-4 57 49 DCN M 709 016 105327 13708 in a oes: opportunity for demonstrating to the Bague 
urers and residents of one of the richest and most prosperous 
Time...12:45 46 47 industrial districts in the country the superior advantages to be 

= —— derived by the employment of electricity has been lost. 

= Strays l4 12 10 They have had so many private assurances from members of 
" These results are exhibited in the curve, with the times as | the Association that they are confident that, had the Manufac- 
| abscissie, | turers’ Association left their members free to take space upon 
the terms usual under such circumstances, a splendid and 


. The message-bearing waves from Clifden were brief and 
irregular, so no measurements of their intensity were obtained ; | representative exhibition would have been obtained. 


ace 
a 


p 
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.. The council of the B. E.A.M.A. includes representatives of 
firms who manufacture steam plant and large generating plant, 
to whom an exhibition of the kind proposed does not appeal, 
and apparently their influence has been thrown in the scale 
against the desires of those manufacturers who would benefit, 
with the result that a grave error of judgment has been com- 
mitted. This is additionally unfortunate as, in view of the 
recent conditions in the neighbourhood of Birmingham, arising 
out of and in consequence of the coal strike. the opportunities 
for introducing and pushing the emplovment of electrical 
apparatus are unusually favourable, and with reasonable 
courage and enterprise on the part of the manufacturers a sub- 
stantial increase in their employment could have been secured. 
—] am, &c., Howarp FovLps, 

Hon. Sec., Midland Electrical Exhibition, 
Birmingham, April 23. Executive Committee. 


“A DICTIONARY OF ELECTRICAL ENGINEERING." 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: The writer of the review of the above work in your 
Issue of this week appears to have overlooked a rather serious 
misprint in the article ^ Rectifiers” (electrolytic). It is 
therein stated that the cathode is of aluminium or aluminium 
alloy and the anode of lead, &c., when it is obviously the other 
wav about. 

The error would, of course, not mislead anyone at all 
acquainted with experimental electricity, but, all the same, 
should be corrected. 

I should not have called attention to this slip were it not 
that the same peculiar error had already appeared, many times 
repeated, in an otherwise excellent little Paper on “© Electric 
Valves,” by E. W. Moss in the Institution " Journal. "—I 
am, &c., 


London, W.C., April 22. L. H. WALTER. 


THE CAUSES PREVENTING THE MORE GENERAL USE 
OF ELECTRICITY FOR DOMESTIC PURPOSES. 


We vive below an abstract of the remarks of the speakers in 
the adjourned discussion on " The Causes Preventing the More 
General Use of Electricity for; Domestic Purposes," which took 
place at the Institution on Thursday, April 18th :— ! 


Mr. W. M. Morpey hoped this discussion would not give rise to an 
impression that the spread of the use of electrical energy was not in a 
satisfactory condition. He thought it would be a matter for regret if such 
a mistaken idea got about. He therefore wished to put before them a 
few figures comparing the results of public electricity supply at the pre- 
sent time with those that existed when he read his presidential address 
in November, 1908. He would remind them that in his address he gave 
some tables which showed the results achieved in London by the local 
authorities as a whole and by the companies as a whole, and that he 
examined the results achieved in the country by taking groupsof towns, 
Che first group was six large towns, then six medium towns, and then six 
small towns. He had done the same thing on this occasion, but in much 
less detail, with the following average results, arranged to show the im- 
provement in the consum ption and the reduction in price. He was not able 
at the moment to give the figures for the six medium towns originally 
selected. but he thought the others would be interesting. He hoped they 
would agree with him that these figures were very satistactory as showing 
that whilst perhaps they might think the growth of electricity supply 
ought to be greater, actually a very real and substantial growth was 
taking place. 


Comparison of Latest Published Results with those in Presidential Address, 
November, 1908. 


Price per unit, Pence. 


——————— 


Units. |, Units per head. 
m In- De- 
— |. Millions. end "- TM 
REIS MER, Then. Now. | per Then. Now. per 
Thon. | Now. | cent. | | cent. 
irri: LIGA ON DM CEN rc a E a 
London — Local i | i | 
authorities ...| 597 | 879, 249 370| 47 ; 96 | 20 
Companies 115-0 | 164-6 | 502 72:0 | 43 20 
. 5 


*Six large towns; 135 
*Six small towns, 0:32 


Mr. F. BairEYv said they must take it for granted that a cheap supply 
was essential, but in order to secure that cheap supply it was clear that 
the plant must be kept in a good state of efficiency, and scrapping must be 
continually employed. It was difficult to handle any business in this 
country in the absence of a national industrial bank. As regards domes- 
tic appliances the fact remained that they were now on the eve of great 
developments. They had left the experimental stage, and the apparatus 
was more workmanlike than before. It would. therefore appear pos- 
sible for the supply authorities to undertake the use of domestic appli- 
ances on suitable terms of hire or hire-purchase. The formation of the 
Publicity Committee was a good iden, and he considered that those who 
neither helped the funds nor supplied the brains to make the best use of 
those funds should refrain from criticism. 

Mr. H. Hrrst considered one of the “ causes 7. was that electrical 
engineering had been built up on what he ventured to term a municipal 
policy: that is, they had supplied. this country with electric current 
according to municipal frontiers, As a result, we had in this country 
a greater variety of central stations with different voltages, different 
periodicities, different systems, than in any other country, a state of 
affairs as bad from the supply engineer's point of view as from the point 
of view of the manufacturer. If the country could have been supplied 
with current more from the engineer's point of view, the scheme outlined 
by the president in his address would be very much nearer solution, In 
this country, too, the manufacturers had specialised, with the result that 
they had the dynamo manufacturer, the engine manufacturer, the supplies 
manufacturer, the contractor, &c., everyone of whom had had his own 
interests which he fought for often at the expense of the others. They 
could not perhaps expect the co-operation which existed in Germany or 
America, where manufacturers were absolutely interested in the supply 
of current; but the spirit of combination, of co-operation, had at last 
arisen in this country. They had a Publicity Committee, but publicity 
alone would not do; they should all of them, whether consulting 
engineers, supply engineers managers, manufacturers, or contractors, 
combine to find ont which was the best way to educate the public in 
the advantages of the use of electricity and thus popularise it. He only 
hoped that the Industrial Committee which was about to be formed by 
their institution would take part in this process of education by bringing 
all the various sections of the industry round one table. They could 
no doubt devise the best means, whether by exhibitions, demonstrations, 
lectures or in other ways, to bring home to the great public the benefits 
of the electric current. They should get the public interested in the 
improvement of the many appliances which were already on the market, 
and such united action must redound to the credit of the manufacturer, 
the supply undertaking, the contractor, and everybody concerned in the 
industry. 

Mr. F. C. RAPHAEL deprecated self-depreciation and criticized. some 
of the statements made by previous speakers from this pointof view. The 
gas cooker was serviceable in the summer time, and the electric cooker 
should come into use for a similar purpose, so there need be no fear 
about the cooking load overlapping the lighting peak load. In order 
to encourage the use of radiators, the tariff should be similar to that 
adopted by Mr. Lackie, and there should be facilities for hiring cooking 
apparatus cheaply. He thought that the postcards, kaffets and posters 
of cheap electricity as published by the Electric Supply Publicity Com- 
mittee were quite wasted, and that advertising in the daily Press would 
be much more satisfactory. Tf the 500 undertakings in this country were 
each to subseribe £50 per annum for this purpose, such a sum would be 
sufficient. When advertising the advantages, too much prominence 
should not be placed on the question of competition. Comparative prices 
could be left out of it altogether. Let them explain to the consumer that 
he could heat his bedroom for a 1d. or 2d. an hour, and let them describe 
the cost of cooking hy so many chops per Hd. or so many pence for roasting 
a joint weighing so much. Do not let them say it was; cheaper; than 
gas; that did not lead to anything. Another point which had been 
neglected was the individual consumer's canvass. He did not see why 
there should be anything to prevent the supply authorities actually 
sending down small cookers to the various new consumers with a man who 
would politely, but deliberately, insist upon cooking the things and 
showing how convenient it was. Why should they be ashamed to do 
that? Electrical engineers had no right to indulge in commerce if they 
were ashamed of it. The ordinary wiring contractor. for instance, was 
ashamed to have a big window showing his cooking and heating ap- 
pliances. He might not do himself good by having such a window. but 
he would do the industry some good, which was something] 

Mr. A. H. SEABROOK said that in his opinion want of conviction, want 
of knowledge, and want of enthusiasm came before any of the reasons 
set ont on the agenda for the previous meetings. There was no reason 
for any person to attend the meetings and condemn electricity because 
he could not heat his drawing-room, say. all day long with an electric 
radiator at the same cost as with a coal fire. He thought that the reason 
so many electrica] people depreciated their wares was on account of lack 
of knowledge. He had got out some interesting figures from the recent 
Smoke Abatement Exhibition, where in 11 days 4.000 people had been 
fed in the restaurant at a current consumption of only 3.600 units. These 
units included current for supplying the whole of the heating, table lam ps. 
potato peelers, knife cleaners, water heaters for washing up. &c.. and 
no attempt had been made to ecenomise ; in fact, they did not think of 
reading the meters until five or six days after the exhibition had started. 
He therefore did not think that anybody need worry about the cost of 
electric cooking under proper and economical conditions. Another 
instance was in Marylebone itself, where an ordinary commercial caterer 
was supplying 400 people per day with 4d. luncheons—consisting of joint, 
vegetables and sweets—at a profit. Tariff was of the utmost importance 


ee 
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authorities in the country, thus forming something in the nature of the 
At present 


and he thought they could take it for granted that differential tariffs 
were absolutely essential for encouraging the use of electricitv in the 
home, The question of the low running or secondary charge had been 
exercising his mind for «ome time. At Marvlebone they charged Id. per 
unit, and when Mr. Street, of Southampton, started dd. rates without 
restriction he thought he was mad. but the more he, the speaker, saw 
of the effect of the increased domestic load, the more he believed that 
Mr. Street was one of the most wide awake men in the Kingdom. 

Mr. B. M. JENKIN thought they had regarded the question too much 
from the point of view of the station engineer, They should encourage 
every consumer whatever sort he was, and endeavour to arringe the 
supply so that it benefited the station as well as the consumer. He 
would suggest that the right way to treat the peak load was not to get the 
consumer off so that one did not have a peak, but to devise methods of 
supplying the peak in a cheaper way. He had recently written to the 
supply company of his district asking them for their charges for heating 
and cooking. They merely replied that ‘ the charge was 2d. per unit. 
and that he would require a separate meter and separate wiring. Yours 
faithfully.” That was not very encouraging. He considered they should 
have replied to the effect that they would be glad to send round anything 
he wanted, put in temporary wiring and meter, and let him havea month's 
actual ex perience with it, paying, of course, for the current he used. That 
would be a better way of advertising than in the newspapers. Stating 
that he could obtain current at 2d. per unit conveyed absolutely nothing 
to the consumer. The consumer wanted to be told that a particular 
radiator would cost him so many shillings per quarter. then he would 
understand, Cheap current without the consumer was no good. 

Mr. R. W. HvcisaN thought that one of the causes preventing the 
more rapid spread of domestic electrification was that many station men 
did not display enough enthusiasm for the commodity they sold. As far 
as its qualities went, electricity was far and away the best source of light. 
heat and power. ‘The only criticism that could be directed against. it 
was that it was not alwavs the cheapest if one judged merely by com para- 
tive bills, ‘Phere was all the more reason, therefore, to insist that its 
good qualities had a money value. There was a large intelligent. public 
ready to pay for the best. They had heard some pessimistic views both 
within and without the Institution, but if ever there was an excuse for 
optimism, surely they had it. The speaker believed that if all the organi- 
sations concerned would combine to run a great publicity week through- 
out the kingdom the effect on the publie would be immense. He ven- 

tured to make a suggestion that the cause of co-operation in the elec- 
trical industry would be greatly advanced were the Council of the Institu- 
tion to initiate such a movement by calling together representatives from 
the British Electrical Manufacturers" Association, the Electric Supply 
Publicity Committee, the Municipal Electrica] Association, the Electric 
Contractors’ Association and, perhaps, the Cable Makers’ Association, 
and inviting them to consider whether something could be done. Then 
something would be done. They had had exhibitions, and they had 
enabled them to reach some thousands of the public, but a publicity week, 


with the whole concentrated force of the industry behind it, would reach 


not thousands, but millions. If they wanted to accomplish anything 


big they must think in millions, 
Mr. €. P. Sparks thought there were three primary causes tending to 


restrict domestic supply. The first of these was the high cost of the 
apparatus, The present cost of motors was between one-third and one- 
fourth of what it was 10 years ago, and had it not been for that enormous 
reduction they would not have made such great progress as they had. The 
second factor was that of reliability, and the third that of tariffs. He 
considered, therefore, that there was just as much fault on the part of the 
manufacturer as on the part of the supply authority. Then there was the 
want of knowledge on the part of the public. The best way to attract the 
publie was by efficient. showrooms. He did not see why domestic 
appliances should not be let out on hire, as was done with motors, Upon 
the question of cost, the attitude had been taken up that unless a thing 
was cheaper than what had gone before there was little scope forit. That 
What people wanted was something 


was altogether a mistaken idea. 
It was not only a 


that gave them additional comfort and convenience. 
question of cost. His opinion was that in order to get domestic supply on 
the right lines further co-operation was needed between the supply under- 
takings and the manufacturers, 

Mr. €. FARADAY Proctor thought that two of the greatest bars to the 
more rapid extension of the use of electricity were ignorance and lack of 
enthusiasm. The best cure for ignorance was to place in the hands of the 
supply authorities full powers to develop the uses of electricity in every 
direction, they being. whether municipal or otherwise, in the best posi- 
ton to provide the necessary education for the general public, and also to 
realise and overcome the difliculties arising. His views on dealing with 
the lack of enthusiasm were verv much the same as Mr. Hirst's The 
supply was to a very large extent in the hands of municipalities, and it 
appeared to him that unless there was some change in the near future 
things would go from bad to worse. With municipalities politics and 
individual interests were introduced, both of which prevented progress. 
It would appear that the right thing to do was to endeavour to get the 
work transferred from municipal control to trusts, with committees com- 
posed of men with a certain tenure of office, and therefore not afraid of 
the November elections, and whose sole interests would be for the pro- 
gress of electricity. with no axes of their own to grind. 

Mr. W. E. WaRRILOW said in this country thev had all the elements of 
organised publicity, but up to the present no attempt had been made at 
co-operation. To bring about the fusing of interests he suggested that 
the British Electrical Allied Manufacturers’ Association should be asked 
by the Institution to go fully into the matter, and set aside a sum of 
money which should be pooled with the money provided by the supply 


British Commercial Gas Association in the electrical trade. 

the Publicity Committee did not cover a wide enongh field, and it was & 
great pity that so much money was being frittered away by manufac- 
turers and supply authorities, when by combining much more satisfactory 
results would be obtained. 

Mr. L. L. Rowinsos said that in his opinion there was no doubt hut 
that the lack of enthusiasm on the part of engineers and managers had 
been the principal cause of the none too rapid development of the use 
of electricity for domestic purposes other than lighting. The managers 
were rapidly improving in that respect, but too frequently they were 
checked by those for whom they worked, and a great deal remained to be 
done to make real live enthusiasm general, Another cause was the wiring 
contractor, especially of the N.E.C.A. variety. He would just give one 
example of the lack of business acumen shown by such contractors. 
In 1906 Hackney obtained the passage of a Bill in Pavlinment authorising 
the sale, &c., of everything that could consume electricity. The N. EC. A. 
were careful to obtain the insertion of the following clause :—" Provided 
that the Council shall so adjust the remuneration rents and. charges to be 
taken by them as aforesaid, so as to meet any expenditure by them under 
the powers of this Section (including interest upon any moneys borrowed 
for the purposes of this Section and payments to any sinking fund or 
instalments of principal for the repayment of such moneys)” No sane 
manager wanted to make a loss on direct sales or hire purchases, but what 
was the effect of that clause on electric cooking % There they had a new 
business employing rapidly developing and very expensive apparatus, 
which they could not expect the consumer to bay. They were in direct 
competition with gas authorities in their most profitable market, who 
let out a complete kitchen outtit for 2s. 6d. per quarter—obviously an 
unremunerative rental The N.E.C.A.. had prevented. them from 
retaliating by letting out electric cooking ranges at the same price, and 
incidentally had robbed their members of the orders which the Council 
would have given them for fixing and connecting up. On the question 
of the prices charged for electrical energy, it was not long since average 
prices for power were of the order of 2d. per unit. Then came Mr. Merz 
with his competitive scheme to teach them their business, and many of 
them," taking the bull by the horns,” put down their prices to the same 
figure as that at which Mr. Merz proposed to supply them. The result 
was not bankruptev, but largely increased turnover and profits. He 
imagined the same result would take place again if they could only per- 
suade themselves to adopt energy charges of the order of dd. to Id. per 
unit. 

Mr. A. F. Harrison said that co-operation amongst all the different 
undertakings had been mentioned, and one speaker had said that there 
were something like 500 separate undertakings in the kingdom. Perhaps 
it would be news to some of them to hear that the Publicity Committee 
had over 250 of those undertakings on its books as customers, They 
also had customers in Australia, Canada and India. Regarding co-opera- 
tion hetween the Publicity Committee and the Manufacturers’ Association, 
nothing would please the former better. A fair example of such co- 
operation was visible at the Agricultural Hall on the occasion of the 
Smoke Abatement Exhibition, where they had the enthusiastic support of 
the manufacturers and had a successful show. They would like to see 
a show on similar lines travelling the country, and he considered. that 
some endeavour should be made to obtain funds for that purpose. Asa 
small beginning the Publicity Committee was about to start itself in new 
premises, one portion of which would be devoted to a permanent exhibi- 


It would be on a small scale; but would be situated at 


tion of apparatus. 
The question of 


an easily accessible point in the middle of the City. 
newspaper advertising was purely a matter of money, and was one which 
the committee could not entertain unless those who insisted upon it 


were willing more generously to support the funds. 


ELECTRICAL TRADES’ BENEVOLENT INSTITUTION. 


The festival dinner of this Institution was held on Wednesdav 
last at the Hotel Cecil. Strand, Mr. S. Z. de Ferranti, President 
of the Institution of Electrical Engineers, being in the chair. 
About 90 guests were present, including Messrs, G. Harland 
Bowden. Justus Eck. J. Hunter Gray, H. Hirst, S. Morse, A. 


Pirelli and F. B. O. Hawes (secretary). 

Mr. FERRANTI, in proposing the toast of the "" Electrical Trades Bene- 
volent Institution," said the object of such festival dinners was to get 
people together and make them think. His object that evening was also 
to make them give, and he wondered what inducements he could offer 
them for that purpose. There was no doubt that the cause thev had at 
heart was one of great merit. The electrical industry was one of the most 
modern industries, and having been severely handicapped in many ways 
it had not flourished so much as might perhaps reasonably have been 
expected. But competition was more fierce in the electrical industry 
than elsewhere, and that made the margin between success and failure 
more narrow. They could do nothing more meritorious than support this 
Institution, and it then became a question of what lines should be followed 
in order that the greatest amount of good might be done. He had con- 
sidered & combination of this fund with the benevolent fund of the 
Institution of Electrical Engineers, but he had come to the conclusion that 
they did not cover the same ground. The thing to do then was to widen 
their scope. The present fund was progressing,satisfactorily, but they 
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wanted more life subseriptions, and only small funds were available for 
necessitous cases. Mr. Ferranti, in concluding, paid a tribute to the 
work of Mr. Eck and the officials of the Institution, and appealed to 
those present not only to give themselves but get their friends to give as 
well. 

Mr. G. HanrAND BOWDEN, in supporting the toast, thought there must 
be a great number of electrical engineers who did not support the fund 
because they were not aware of its existence. He suggested. therefore 
that a letter explaining the objects of the Institution and the results so 
far obtained by it should be sent to every electrical employer. Such a 
fund was especially important for small manufacturers, for by subscribing 
10s. only he assured himself a pension. Stress should be laid on this 
point. What people could be made to do when properly approached was 
emphasised by the * Titanic " Fund. 

Mr. J. HUNTER Gray, also supporting the toast, thought inducement 
ought not to be necessary to make electrical engineers support the 
Institution, it being evervone's bounden duty so to do. Unemployment 
or failure was not necessarily the man's own fault, luck as often as ability 
being an important factor in obtaining a position. The men engaged in 
electrical work belonged to a class of which they might all be proud, and 
this dinner was to remind them of their duty to their fellows. They must 
supply “ sinews of war " and such organisation as would prevent a tem- 
porary misfortune being fatal to any man. 

Mr. FERRANTI. in calling upon those present to honour the toast, 
announced that since January, 1912, four grants totalling £26. 6s. 6d. had 
been made. This sum was divided as follows: <A, £11. 10s.; B, 
£6. 16s. 60. ; C, £2; and D, £8. 

Mr. H. Hirst, in proposing the toast of ‘ The President," said it was 
important the fund should touch all the different branches of the in- 
dustry, and an appeal for funds should also be made to manufacturers of 
turbines, engines, &c., all of whom had benefitted directly from the elec- 
trical industry. They should feel it a great honour to have Mr. Ferranti 
presiding over them that evening, as he had been connected with all pro- 
gress in electrical engineering. and, ike Lord Kelvin, was representative 
of the best work of the generation. His optimism;had permeated the 
industry, and everyone was now as a result fecling that better times were 
in store. 

Mr. FERRANTI, in reply, announced that £432. 9s, had been collected in 
the room that evening, of which £182. 10s. Gd. were subscriptions and 
£249. 17s. 6d. donations. The amounts last year were £19. 19s. and 
7238. 185, Od. respectively, 


LEGAL INTELLIGENCE. 


e 
Osram Lamp Works (Ltd.) v. “© Z ” Electric Lamp Mfg. Co. (Ltd.) 


In connection with th? litigation between the General Electrie Co. and 
the * Z" Electric Lamp Mfg. Co. as to metallie filament lamps patents, 
the patents upon which the plaintiff company is suing are No. 23.899) 04 
of Alexander Just and Franz Hanaman, and No. 18.622,06 of the 
Deutsche Gasglühlicht Aktiengesellschaft (Auergesellschaft). The Just 
and Hanaman patent describes the manufacture of filaments of pure 
tungsten, the finely divided metal being mixed with an organic binding 
median. The filament is then carbonised and submitted to a treatment 
for the removal of the carbon. This treatment consists in heating the 
filament by passing a current through it in an atmosphere of steam and 
hydrogen, the filament being subsequently rendered uniform by heating 
similarly in an atmosphere containing a volatile tungsten compound and 
a large. quantity of hydrogen. ‘Tungsten is thus deposited upon the 
thinner parts of the filament. The patent has been amended, and 
orgiially referred also to molybdenum as an alternative to tungsten, and 
included a treatment in which. carbon and. tungsten or molybdenum 
filaments were submitted. to the action of an electric current in an 
atmosphere of oxyhalog:n compounds of tungsten or molybdenum, the 
carbon being thus replaced by tungsten or molybdenum. It was also 
stated that filaments might be made of the alloy of tungsten and molyb. 
denum. There are now only two claims, as follows :— | 

lL. facandescing bodies for incandescent electric lamps consisting of 
tungsten manufactured substantially as and in the manner hereinbefore 
deseribed, 

2. Process for the manufacture of incandoseing bodies in accordance 
with claim L, characterised by the fact that the tungsten or compounds 
of this metal are mixed with organic binding media. formed and car- 
bonised, whereupon the carbon is removed chemically substantially as 
deseribed. 

The patent by the Deutsche Gasglihlicht Akticngesellschaft (Auer- 
gosellsehaft) states that the carbon in filaments has previously been 
removed by heating in an atmosphere which simultaneously reduces or 
preserves the metal, and oxidises the carbon. The object of the prsont 
invention is to retain the reducing gases, but to replace the oxidising 
gases by such gases as remove carbon though not as an oxide. For this 
purpose gases containing no oxygen are used, especially nitrogen, 
either in the form of a mixture containing a large proportion of hydrogen 
or in the form of gaseous ammonia. The carbon is thus eliminated 
apparently in th» form of cyanogen and hydrocyanie acid, and there is no 
danger of the metal filament being attacked. There is only one claim, 
which reads as follows :— 

|. A. method of producing incandessenze bodies for electric glow lamps, 
from (common) heat-resisting methods, such as molybdenum, tungsten, 
vanadium or tantalum, in which filaments pressed. from the powdered 
metal with an addition of orgie binding materials are hested in an 


atmosphere containing both nitrogen and hydrogen but no oxygen, for 
the purpose of removing the carbon in a gaseous form whilst retaining the 
metals in the metallic state. l 

Patent No. 8,563 of 1907 is by the Deutache Gasglühlicht Aktiengesell- 
schaft. (Auergesellschaft). According to this specification it has been 
found that in sintering the contraction of the filament is often not uniform, 
and that it proceeds more uniformly if the filament is under slight tension 
during the process. The process protected by this patent consists in 
acting upon or loading the raw filament while in the course of manufacture, 
a small weight of any kind being used for the purpose. The third claim 
reads as follows :— 

A process for the manufacture of metallic illuminating bodies for 
electric incandescent lam ps according to which a raw loop-shaped tilament 
consisting of finely divided particles of tungsten cemented together is 
loaded with a small weight attached to the loop and is then subjected to a 
sintering treatment adapted to convert the raw filament into a finished 
filament, substantially as set forth. 


On Monday Mr. Justice Warrington commenced the hearing of this 
action, Plantiffs are the registered legal owners of letters patent 23.899 
of Nov. 4/1904, for improvements relating to the manufacture of incan- 
descent electric lamps granted to Dr. Alex. Just and Franz Hanaman, 
also letters patent 18,622 of Aug. 20/1906, for an improved method of 
producing metallic incandescence bodies forelectric glow lamps granted to 
Philip M. Justice, and letters patent 8.563 of Aug. 30 1906. for an im- 
proved process for the manufacture of metallic illuminating bodies 
adapted for electric incandescence lamps granted. to the Deutsche 
Gasglihlicht Aktiengesellschaft. lt was alleged that defendants had 
infringed and threatened to infringe the said letters patent, and plaintiffs 
asked for an injunction to restrain defendants, their agents or workmen, 
from so infringing or offering for sale in this country any of the lamps 
com plained of; and also damages, oran account of profits, and delivery up 
of all infringing articles, 

Defendants denied that they had infringed the letters. patent, and 
pleaded that the letters patent are and always have been void and of 
no effect; and they counterclaimed for the revocation of the letters 
patent. 

Mr. Astbury, K.C., and Mr. A. J. Walter, K.C.. Mr. Colefax, Mr. Gray 
and Mr. Lunge, for plaintitis. Mr. T. Terrell, K.C., Mr. R. Frost and 
Mr. Swann, for defendants, f 

Mr. ASTBURY, in opening the case, said the action related to three 
lettera patent for the production of metal filament lamps. ‘The first two 
patents (No. 23,800 0f 1904 and 18,622 of 1906) dealt with certain chemical 
Arrangements as to the production of the filaments, and the other patent 
(No, 8.563 of 1906) referred to the metal for producing the best kind of 
filament. After dealing with the earliest kind of tilaments and the prob- 
lems involved in their manufacture, the first idea was to make a filament 
of platinum wire, Couns?] said, because platinum had a very high melting 
point, and it had a specific resistance which was such that incandescence 
was arrived at long before the melting point was reached. Very shortly 
after that it was suggested that the filament should be made of carbon, 
which had a very high specific resistance, and its melting point had not yet 
been reached. Electric distributing circuits, as now known, were mostly 
for200 volts. In the earlier days the voltage was much less, and the higher 
the voltage the more difficult it was to make the filament. In the 
old days when they started the manufacture of these carbon filaments they 
were manufactured for a very low pressure and they were able to make 
the filaments comparatively thick for a voltage of about 50. The next 
step introduced the method called squirting. The carbon filament was 
obtained by dissolving cotton fibre in sulphuric acid. A pulp was made 
of that which was squirted through a die, and the thread was then carbon- 
ised and placed in a tilament lamp and used as the old bamboo fibres was. 
That process was superseded by the present-day practice of making 
carbon filaments by dissolving cotton fibre or wool in zine chloride and 
the threads were squirted through the die and then carbonised. After 
pointing out the method of manufacturing these filaments Counsel said 
that the filament for 200-230-volt lamps became a sort of standard. fila- 
ment and was ordinarily used. If it was desired to put that on a 100- 
volt circuit? the first thing that would have to be done would be to reduce 
its total resistance. They took the filament and placed it in a hydro- 
carbon atmosphere at a high temperature, with the result that it received 
a deposit upon it from the atmosphere in which it was heated and by 
which it was built up gradually until the required thiekness was obtained. 
But the metal tungsten had now taken the place of every other metal in 
the manufacture of metallic filament lamps and had ousted all its com- 
petitors. They started with platinum, but that had objections. It was 
then endeavoured to obtain a metal filament, because, if a pure metal 
filament was obtained whose melting point was higher than the point at 
which incandescence was obtained, it was there for ever. Dealing with 
the general nature of the objections as to the validity of plaintiffs first two 
patents, defendants had said in their particulars of objection that it was 
no invention to make a lamp out of tungsten because many other people 
had made the same thing out of other metals. When he had given 
his lordship a notion of the extraordinary devices that such great 
chemists as Welsbach and others had adopted to get over the difficulties 
in order to arrive at a state of manufacture that would enable them to 
make a filament of tungsten, then he thought his lordship would have no 
difficulty in arriving at the only conclusion which he submitted he could 
arrive at. The first metal filament lamp ever used after the carbon lamps 
was what was called the Nernst lamp. Nernst tried to get a filament 
made of the very stuff which would be the result of that disintegration, 
viz., an oxide, so that the more it oxidized the more it would grow. He, 
therefore, suggested certain oxides, but his difficulty was that they were 
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protective atmosphere for tungsten or other oxidisable metal. It was now 
possible to get this metal out as fine as the finest flour; but in 1:4 that 


non-conductive metals at a low temperature, and, of course, they had to 
be at a low temperature when the current was turned on; but nothing 
happened. They had to be raised to a higher temperature before they 
became conductive. They had many disadvantages, but their advantage 
was that they need not be burned in a vacuum, but could be easily burned 
in the open air, There was, however, one. great. disadvantage—their 
resistance increased as the temperature was raised, and the meaning 
of that was the higher they got up in temperature the more the resistance 
increased. Toobyiate that a safety resistance orcheck was attached so that 
as the one thing happened the other thing was brought about by the check. 
The first real metal tilament that was made, which wasa very great inven- 
tion indeed, was the Osmium in 1908 by Welsbach. He, after giving great 
attention to the matter, invented the building up of a filament from 
osmium, which was an enormously expensive body, costing somewhere 
about £100 per lb. It had all sorts of characteristics, many of which were 
oppesite to tungsten, the latter being as common as dirt compared to 
osmium. The latter was a metal of the platinum group, and its principal 
characteristic was that it did not readily form an oxygen compound, and 
such as it did form was easily reduced by hydrogen at a very low tempera- 
ture. Osmium did not rust, but the oxide formed was so unstable that 
in the presence of hydrogen it was at once reduced back to its own metal. 
The useful life of carbon tilaments was very rarely over 600 hours. They 
could go to about 800 to 1,000 hours, but they would be black after 600 
hours. The useful life of an osmium filament was 1.000 hours, and if 
perfectly made it would continue on for many thousands of hours. The 
metallic filament was so extremely tine that it was practically impossible 
in manufacturing same with the present state of knowledge to get them 
absolutely pure and free from any carbon. The osmium filament had 
another objection, it was very liable to sag and always had to be burned in 
a perpendicular position—if it was burnt on its side it would break, and 
the cost of making the lamp was about ten or twelve times as much 
as a carbon lamp. At the outset it was found impossible to make them 
tine enough to produce the ordinary lamp that was required for use on a 
200. volt cirenit. Welsbach having brought out the Osmium lamp in 1908, 
there were dozens of attempts at imitation. One class of people tried 
an alloy with the precious metal group, viz., the platinum group; they 
tried to alloy other metals in order to prevent the tendency of the metals 
to volatilise. They tried to mix the precious metals with refractory 
oxides to increase their specific resistance, and thereby enable them to be 
used upon a higher voltage; but the result was failure, because they were 
endeavouring to do two contradictory things. A great inventor named 
Kellner had a different idea. He thought that by taking a very infusible 
metal, like thorum, or uranium, or even of the tungsten kind, and oxidise 
it on the surface; he would obtain the particular result required. He 
would have a eheaper metal to start with and an outside oxidised surface 
for the purpose of resistance and for the purpose of preventing oxidisation 
while burning, &e. The idea was an elaborate one, but it was an absolute 
failure and would not work. He had actually suggested tungsten for the 
purpose, but failed. There was a men who had actually suggested it for 
the manufacture of a filament, but it never occurred to him that it was 
possible to have a filament of tungsten by itself. There were also other 
experimenta, and one eminent German chemist had an idea of making a 
filament containing carbides of certain metals ; he desired to combine the 


That was a filament of half plaintiff's idea and 


carbide and the metal, 
In 1900 inventors seemed to 


half of the Nernst idea, but it was of no us». 
go back to the idea of the carbon filament, for in that year there were a 


series of attempts to go back to the old carbon filament and improve that 
hy impregnating it with percentages of various metals ; but they did not 
meet with success. In 1901 Siemens’ idea was to make filaments of certain 
allovs of metals in order to get the right balance between resistance and 
conductivity. He failed. and in fact those filaments were not as good as 
the carbon ones, because they volatilised and blackened the lamp quicker. 
Siemens then turned his attention to using carbides with his filament, which 
was going back to the Nernst idea, but that failed to work. The next 
experiment was a practical one, and that was the tantalum filament in 
1902. It was made of the metal tantalum and was made in the form of a 
very thin wire. This thin wire was not built up and squirted, but made 
by a very delicate process, by which it was drawn out as a wire. From 
1902 many other experiments were made. One was a metallised carbon 
filament. A carbon filament was taken and then at a very high tempera- 
ture something was done to it which caused the outside sheath of the wire 


to be in some way altered. There were also a number of patents for 


making drawn wire filaments which he would not go into. 

Dealing with the first two patents, Counsel went through them at con- 
siderable length. He pointed out that the lamps manufactured by 
plaintiffs were absolutely supreme, and it was oaly natural there should 
be a tight about them. Those patents were the result of the labours of 
chemists of considerable repute. Tungsten had been applied to carbon 
filaments in the form of a coating with the object of preventing the disin- 
tegration of the carbon. The invention was the selection of that common 
metal tuagsten, with all its difficulties, which people thought could not be 
surmounted, and its direction to subject that metal to a treatment which, 
in part, was known for other bodies, and part was unknown, but as a 
whole it was the selection of tungsten with the particular mode of decar- 
bonising it. It was necessary, in making a perfect filament, to get the 
carbon in the filament and then get it out again. If,in the end, the carbon 
was in the finished filament, then the filament would disintegrate and 
would not be of any use. ft was previously got rid of in various ways, 
but what was done in one would not do in another. In the process of 
getting the carbon out it had to be done in such a way as not to oxidise 
that very oxidisable metal tungsten, which was like iron and would rust 
very easily. That seemed a difficult thing to do, but hydrogen was the 
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would have been a difficult thing to do. But nowadays the necessary 
dies were made perfect and uniform, What plaintiffs claimed was incan- 
deseing bodies for incandescent electric lam ps; consisting of tungsten. 
That meant incandescent bodies for incandescent electric lamps, viz.. 
filaments consisting of tungsten which were made not by trying to get 
carbon with tungsten and not by trying to substitute any other body or 
metal, but those which were manufactured in that particular building-up 
process of incandescent bodies in accordance with Claim 1 of the first 


patent. 
In regard to the second patent, that claimed the process for 


chemically removing the carbon. In that perticular case, Counsel sub- 
mitted that defendants had infringed absolutely, because they utilised 
steam and hydrogen as described in the specification. The first claim 
was, therefore, for the filament which had to be made by that building-up 
process, as distinguished from any one of the other processes. The words 
" substantially and in the manner described " in the claim enabled one, 
when the question of infringement was come to, to say what departure, if 
any, had been made and whether it was one of substance or not. ‘There 
was no doubt as to infringement, as plaintitfs purchased from defendants 
some filaments—fine ones—-about two dozen 220.c.p. lamps, that were an 
infringement of plaintiffs’ lamps, together with an admission that defen- 
dants were making similar lamps for sale in this country. Defendants 
made lam ps of all sorts and sizes, and plaintiffs alleged that they infringed 
by allofthem. It was at first difficult to detect the infringement with the 
lamps in question. as they had such very delicate filaments, and plaintiffs 
endeavoured to secure some thick ones, but defendants refused to supply 
them. It might be necessary even now to have to ask his lordship for an 
order at some stage of the proceedings to allow plaintitfs to inspect the 
thick ones. Counsel here handed up to the judge one of the henps in 
question, and said his lordship would see by placing some white piper at 
back that the filament could just be perceived, From that his lordship 
would appreciate how difficult it was for plaintiffs to ascertain how far 
defendants had infringed. He said that what defendants did was to take 
the filament when it came out from being carbonised and then treat it 
in a jar and putitina protective atmosphere of hydrogen, There were no 
steps taken to avoid the natural moisture of the jar, and the moisture 
could be seen during the process. That process lasted for a eeriain 
nuniber of seconds, and during that time they did precisely and in terms 
what was described in phuntifs pitent —they subjected it to a current in 
an atmosphereof steam and hydrogen and then raised it toa high tempera- 
ture, and by that process it was oxidised. Prior to mounting it in tae 
globe they painted phospham and phosphorus on to the stem and then 
attached the globe to a vacuum pump. and during the first two minutes 
they subjected the outside of the «lass to a baking tem perature of about 
300 C., which was just under tho softening point of glass. Thesubstaness 
vaporised so that they could. be drawn off by the pamp. Tnat was 
done to get rid of any oxygen in the bulb—the presence of phosphorus 
assisted that process, They then turned on the current and kept the 
filament at a red glow. at which the temperature was somewhere between 
600 deg. and S00 deg., and that was kept going for about 10 minutes. 
That rendered it definitely impossible for any trace of oxygen to be left. 
They then put on a strong current, bringing it up to about 2,000 deg., 
which was kept going for about 20 minutes, still using the pamp. Plain- 
tiffs said that during 10 minutes, and certainly dur.ng the 20 minutes, 
there was, in fact, a reduction of the earbon in the filament. There was, 
however, still 0-02 of carbon in th» filament, instead of 0-08, whea the 
lamp was completely finished, During the last 20 minutes of the process 
defendants could not say there was no carbon to act upon. Why did so 
many eminent men worry about other various metals in cndeavouring to 
arrive at the result plaintiffs had obtained with tungsten * Why did they 
not use tungsten? The reason was because it never occurred to any of 
them. That alone spoke greatly in favour of plaintiffs. 

With regard to the third patent, this invention had altered the whole 
trade in metal filaments, and plaintiffs were now turning out. lamps with 
these filaments at the rate of hundreds of thousands por week. By the 
invention it was possible to get a metal filament to bura on a 203- volt 
circuit and give a [6-c.p. light. Years ago it was not possible to get a 
30-c. p. light. but now it enabled one to use a 16-c. p. light, because plaintiffs 
now made those very fine hair-like filaments, and they were mado solely 
by that third invention. The invention was to put a weight on the 
filament before the decarbonisation was begun. In that case infringe- 
ment was admitted. The only contest. was that defendants said there 
was no subject-matter, because plaintiffs put a weight on fora purpose at 
a different period, For years, said Counsel, after the metal filament was 
started and before that patent was brought out. plaintiffs used to do 
that operation without a weight, and lost enormously through it. 

Mr. TERRELL said infringement was admitted in this sense. The lamps 
that they had alleged in the particulars of breaches were operated on by 
weights. Before the issue of the writ the weights were abandoned and 
had never been used since. 

Mr. ASTBURY said he could not accept that statement for the purposes 
of the case, becanse the writ was dated June 30, 1911, and on Jan. 19, 1912, 
there was an admission by counsel for defendants, on which plaintiffs 
did not get any further order that defendants had infringed. In the 
specification (No. 8,653 of 1907) it was stated that in the manufacture of 
illuminating bodies, such as those for incandescent lamps from tungsten, 
by subjecting raw filaments of finely divided particles cemented together to 
asintering process, a very strong contraction took place. That contraction 
did not always take place uniformly, and;the resistance of the illuminating 
bodies consequently fluctuated within certain limits. It hid been found that 
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that contraction proceeded more uniformly if the filaments treated were 
subjected to a gentle pull or put in slight tension during the process 
whereby they were caused to contract up. Means for effecting that pull 
or tension, such as the loading of a stirrup or loop-shaped filament by a 
s mall weight attached to the stirrup or loop, were known of themselves and 
had been used already for drawing out filaments into a pointed form. The 
new process consisted in acting upon or loading the raw filament while in 
the course of manufacture. By that means several advantages were 
secured, Firstly, the disadvantage of irregular contraction was avoided. 
In addition, considerable commercial advantage was attained, inasmuch 
as a simplitication of the manipulations required for the formation of the 
finished filament. was affected, as well as a saving in the plant required, 
in so far as the shaping by pointing out of the filament did not necessitate 
a second operation. Finally, the number of uscless filaments produced 
was materially lessened, as filaments which would be deformed during the 
sintering process, in consequence of a deficient quality or careless handling 
without being loaded, yielded when loaded serviceable finished filaments. 
The first claim of the specification was a process for the manufacture of 
illuminating bodies of tungsten or tungsten composition, according to 
which à raw filament was provided with a load and was then subjected to 
operations or reactions adapted to complete the formation of a finished 
filament substantially as set forth. ‘The next claim was limiting that to 
a small hook of tungsten. The third patent was a process for the manu- 
facture of metallic illuminating bodies for electric incandescent lam ps, 
according to which a raw loop-shaped tilament. consisting of finely divided 
particles of tungsten cemented together, was loaded with a small weight 
attached to the loop and was then subjected to a sintering treatment 
adapted to convert the raw filament into a finished filament. The ditfe- 
rence between the first patent and the third was that the first included the 
decarbonisation as well as the sintering. and the third was subjected to a 
sintering treatment. Dealing with the plaintiff? third patent. Counsel 
said he was not quite sure of the category in which to put the invention. 
His lordship knew that à discovery was not necessarily an invention, 
although some of the greatest inventions in the world had been inventions 
which were just beyond discoveries and which might not becalled inven- 
tions. If plaintiffs were right in the way they regarded that third patent 
it was a very great invention, and its simplicity must not detract from 
the real greatness of it. What the inventors of the patent did was this: 
They discovered that there was, in fact. a hidden capacity in that sand 
rope to withstand the strain at the very moment that no one ever dreamt 
that it would withstand the strain. At the time when it was thought it 
should be put together they pulled it apart and got the uniformity. 
Plaintiffs then applied that to the manufacture of these filaments and 
described in their patent when and how and during what stage of the 
manufacture it was possible to make use of that which they had found out, 
and if applied in the proper way would give a most extraordinary result. 
His LonpsniP : 1t was a step in a particular process which no one had 
ever taken before. 
Mr. AsTBURY : Yes, and any one who had not made the discovery could 
not look upon it as anything else than absurd. Dealing with the antici- 
pation[: There was the carbon filament, which, after being built up and 
squirted through the die, only went through one subsequent process, 
which was the baking or carbonising. It was in that process that the 
filaments jumped about and cockled up. After they came out of the oven 
they ought to have been filaments and ready to pnt straight into the lamp. 
When the metal filaments came along. for years they did not weight them 
during the carbonising, and there were many reasons why they did not. 
One was that they put the filaments lying down into trays all touching, and 
they were pushed into a red-hot furnace tube which had a protective non- 
oxygen atmosphere in it, and what happened was that the hydrocarbon 
was volatilised out by heat. In that process they did not jump and 
cockle about. "They lay down in their little heaps and they came out at 
the other end still lying in those little heaps. After that process was 
finished they were subjected to something which the carbon filaments 
were never subjected to. Having dealt with this process, Counsel claimed 
that it was a great invention. It enabled a certain thing being made for 
lamps which was absolutely impossible before. It was now possible to 
make filaments very fine, which by any other process of previous 
manufacture was not possible. Before the invention and after the 
carbon filaments, ex perts deliberately set themselves to find out when and 
how they could put the weight on in order to make the thing the sha pe they 
must make it. They were, however. never able to make it anything like 
so thin as plaintiffs made it under the patent. What they did do was, 
when the decarbonising was finished it went throngh an entirely new pro- 
cess. "They put the thing back into a jar. then puta weight on and turned 
on the current, making it as hot as they dared,'and then tried to melt it up 
again and strain it with a weight. They never succeeded in two respects; 
there were two things they never did. They never got the point at the 
bottom absolutely tine, because they had put the heat on to make it fine 
and the thing would liquefy. Secondly, they never got the two sides 
straight. and they also allowed the filament to get too strong before they 
put the weight on; and, therefore, it was a compromise between the 
straightness of the filament and the heaviness of the weight. Did any- 
one think for one moment that these people would have for vears 
been wanting a metal filament which was so fine in action as that it 
would be capable of giving a small candle-power and a high current, and 
that the world would be wanting that, and that they would be struggling 
with this weight and would be putting it on after they had sintered and 
would be taking out patent after patent for doing it, if his learned friend 
was right in saving that it was an obvious thing to put the weight on at 
some other period of the process. It was just exactly one of those cases 
where the simplicity of the thing was brought about by some extra- 
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ordinary law of Nature which was not quite understood. There must be 
some beginnings of sintering during the de-carbonising. 

His LonpsHutP : It does not matter whether the patentee knows what is 
the reason of what he does. 

Mr. AsTnURY : Not one bit. Tt was a happy accident which occurred 
to him---viz., the idea to do a thing which everyone in the lamp world had 
not only not done, but had definitely prevented themselves from doing, 
and a thing they had gone out of their way to prevent being done, because 
they thought it impossible. In fact, that was an invention, and it was a 
very great invention, and it had not only made the weighting possible 
during part of the process but it had enormously increased the per- 
centage of production and, what was far more important, it had led to 
the possibility of making those fine low candle-power lam ps, which formed 
15 per cent. of what were sold, but which were never made and could not be 
made before. The first page of the specitication plainly told of the disad- 
vantages of the previous thing -viz., that the irregular contraction was 
saved plus the added lebour of doing it after the filament was sintered, 
It then told: ‘ The process consists, broadly, in subjecting raw fila- 
ments of tungsten or tungsten Composition "-. that was the carbonised 
filament —" while preferably in a loop form and whilst acted upon by a 
load to that process such as the sintering treatment which turns them 
into finished filaments.” The word ‘ sintering ` was used as the com- 
plete thing, With regard to the evidence, there were two reasons why 
he was afraid he would not be able to give the evidence in a chrono- 
logical wav, because defendants had taken the view that they were 
entitled only to show plaintiffs the very finest class of filaments which 
they made. Plaintiffs were suing them for infringement with regard to 
the whole of the manufacture of their filaments, and sooner or later 
plaintiffs would want to know how they made their thicker filaments and 
what the different. percentage of gases was and what the times were 
which they used for the thicker filaments. At present they said they 
were entitled to limit plaintiffs to seeing the way in which they made the 
filaments which happened to be of the section of the particular ones which 
plaintiffs bought, although plaintiffs made a gencral allegation against 
defendants’ manufacture. Further, they asked that their process 
should be divided, qua those thin filaments into two, and that plaintiffs’ 
experts should generally only sec the filaments made down to the time 
when they were put through what he might call their first sintering pro- 
cess,fand that they should not see the remaining completed process which 
took place in the lamp bulb before it was sealed. That second. process 
was only seen by Dr. Passmore, and that gentleman had to say whether 
in his opinion, it was relevant to infringement. Of course, he had 
no doubt about it the moment he saw it, and he so reported, and it was 
proposed to call him first, so that his Lordship should be in possession of 
the facts as to that. He would no doubt have to ask his Lordship to 
determine afterwards how and when plaintiffs should sec how defendants 
make their filaments. 

Di. FiaNcis WiLLIAM PassMonE, consulting chemist, said he had made 

himself thoroughly acquainted with the matters in dispute in the action. 
After dealing with the carbon filament patents he remarked the first 
of the metallic filaments was the invention of osmium. Osmium 
belonged to the precious metals: it was very expensive and extremely 
rare. Dr. Welsbach suggested coating metallic wire with osmium by 
saturating a carbon filament with osmium. He took finely powdered 
osmium and mixed it with collodion and squirted it. From 1898 to the 
date of the patent in 1904 he had examined the whole of the specification 
which had been set out in the partieulars of objections, and he found 
certain suggestions as to the treatment of tungsten. The Kellner speci- 
fication (19.785) of 1898 suggested the use of thorium, titanium, chromium 
and wolfram, by moulding the metals with metallic oxides. 
The Tibbits specification (6,104) of [889 really described a st renuthened 
carbon filament, and not a metallic filament. Tungsten was largely used 
for the strengthening of steel. and in the process tungsten Was to be 
deposited on carbon for strengthening the carbon filament. The Lodv- 
guine specification (an American specification) of 1897. was a fillet patent 
in which tungsten was used for depositing various metals (amongst them 
tungsten), upon another metal whieh acted as a holder. lt also men- 
tioned platinum, and said that carbon might. be used. There. was no 
method described by which the tillet could be removed—that remained & 
permanent part of the filament. The Siemens specification (No. 
20.277) of 1904 suggested the use of metals, including tungsten, in the 
form of drawn wires, first of all fusing the metal. Taking tungsten itself, 
it was practically impossible to work it. There were no directions given to 
work it, and he did not know how to do so. There were modern ways 
which indicate how tungsten could be treated. but that was a most recent 
development. 

Various other metals were referred to. and there was one reference 
to tantalum.  Specitications Nos. 12,156, 12,157 and 12.159 of 1902 were 
all patents for vanadium, tantalum and niobium. |n those patents 
powdered metal or oxide was mixed with paraftin and moulded. The 
actual practical tantalum lamp was a drawn-wire lamp. In 1904 the art 
of squirting bodies with various binding agents so as to make tilaments 
from them was a well-known art, but mainly from the osmium patent. 
and, of course, from carbon too. As regards metals, osmium was the first 
metallic filament. Practically any sticky organic solution would answer 
the purpose of binding agent. The making of filaments generally was 8 
well-known industry at that time, and the properties of the various solu- 
tions were perfectly known. The destructive distillation in the carbon- 
ising process and the methods of carrving it out were also well known. 
Reading the whole of the literature up to that time, there was nothing 
that would suggest to him the use of tungsten for the purpose of a filament. 
There was much in the literature that would have warned him that tung- 
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aten was not suitable. Specification No. 23,899 of 1904 had reference to 
incandescent electric lamps and had for its object the production of an 
incandescing body composed of wolfram (tungsten). The object sought 
to be attained was to prevent the disintegration of theearbon. Tungsten in 
the presence of carbon and at high temperature formed carbides. Carbides 
were chemical compounds. In regard to conductivity and other things 
thev acted to a large extent in the same wav as the metal itself. For the 
manufacture of filaments of the finely divided kind, referred to in the 
specification, the question of fine division was important in the squirting 
process, The division must be fine enough to prevent any blocking of the 
very fine orifices. In the specification it was stated that ^" Finely divided 
tungsten . . . is mixed with an organic binding medium " such aa collo- 
dion or a solution of cellulose in chloride of zine or cuprous ammonia 
oxide or the like, which had been used as binding agents, and there were 
also gums and sugar, '! from which mass filaments are formed in the usual 
manner.” He would have no difficulty with the knowledge of what was 
well known in the art, in making the filaments from the instructions given. 
The instruetions as to carbonisation and denitration were also sufficient. 
In carbonisation witness said the carbonaceous compounds were decom- 
posed, or destroved, exactly in the same way as distilling coal. The 
hydro-carbon bodies in coal were broken down, with a formation if not 
entirely of carbon, at any rate of carbon and compounds of carbon and 
hydrogen, which were very slightly volatile. To put it in asimple way, 
there was a coke thread holding the metal in its pores. The carbon which 
had served solely as à binding medium was removed by © subjecting the 
filaments to the passage of current in an atmosphere of steam and hydro- 
gen, thus raising it to a high temperature.” Moist hydrogen was hydro- 
gen more or less saturated with water vapour. When the filaments were 
subjected to the passage of current in such an atmosphere one could not 
see any effect until one got the faintest red glow. As the current was 
increased the temperature got higher, but if there was carbon present in 
an atmosphere of steam and hydrogen, with the same voltage the tempera- 
ture would fall again. That was due to the fact that the carbon had been 
burnt out and there was better conductivity. Consequently the voltage 
of the current must be continuously raised in order to keep the tempera- 
ture up. The temperature was raised as high as possible in order to 
removeall the carbon. The removal of the carbon left interstices between 
the sand and the metal. and, as the temperature rose, the grains contracted 
tovether again instead of falling apart, asone might expect when the car- 
bon was removed. The result of the contraction was that the filament 
shortened, and at the end there was a continuous thread. The whole 
thing was not a true melt, but, of course, it was softened, and they had 
become adherent and stuck together. In regard to the passage: “ Bv 
this process the carbon is completely oxidised so as to form carbonic oxide 
and a filament of tungsten is left,” witness said that he had tried it with 
as little and as much steam as he could get in at all temperatures, and it 
always answered, Under all ordinary conditions it worked perfectly. 
With dies and filaments as now used, his experience of the filaments as 
they actually came from the first process, was that under the microscope 
thev appeared to be equal. If it was necessary to equalise them there was 
that process to deposit tungsten on the surface. He had read through the 
earlier specifications alleged to anticipate the invention, but he did not 
find the invention in any of the documents. After that specification, in 
the world of electric lighting tungsten took first position as regards metal- 
lic filaments. The carbon industry was quite a small one now, although 
enormous numbers of carbon lamps were still made. The tungsten fila- 
ment industry was, however, the main one. Tungsten was of the same 
group as iron and chromium. He had not found any difficulty in carrving 
out the specification. Coming to defendants’ specification (18,622). 
"This invention relates to an improved method of producing metallic 
incandescence bodies for electric glow lamps " : In a previous application 
(19.379. of 1905) his correspondents had described “a methed for 
producing incandescence bodies for electric glow lamps from common 
heat-resisting metals such as molybdenum, tungsten, vanadium, tantalum, 
consisting in first producing crude incandescence bodies containing carbon 
(such as are pressed from a powdered metal with the addition of an organic 
binding material), and then heating same in an atmosphere that simul- 
taneously reduces or preserves the metals and oxidises the carbon, until 
the metals have been freed from carbon, or contain only such a minute 
residue of carbon as not to injure the quality of the incandescence body. 
The object of the present invention is, whilst retaining the reducing gases, 
to replace the oxidising vases by such gases as remove the carbon, though 
hot in the form of a compound of carbon and oxygen, that is, by oxidation, 
but in another form.” The reducing gas referred to was the gas which 
would reduce tungsten oxide to tungsten metal. lf the tungsten oxide 
had heen there in the first place and had not been fully reduced in the 
earbonisation process, the reducing gas would reduce it to metal. ' In 
carrying the invention into effect the removal of the carbon is effected by 
the use of gases containing no oxygen, and especially in the presence of 
nitrogen, which Is used either in the form of a mixture containing a large 
proportion of reducing hydrogen, or, better still, in the form of gaseous 
ammonia." Ammonia wasa compound of nitrogen and hydrogen; nitro- 
Ken, in the presence of carbon, operated to remove carbon in the wav 
described in the specification, but nitrogen alone would not. Either of 
the gases from ammonia would remove carbon, Assuming those gases 
present and also carbon, and then adding a high temperature, evanides 
were formed and were easily detected by the nose. "he temperature was 
about 1,400 deg. or 1.500 deg. ; for the formation of evanides it was higher. 
There were a large number of specifications referred to also in regard to 
that, but he had not read anvthing which would lead him to that process. 
He had seen a large number of filaments which had been made in that way. 
In the ordinary way, in every-day use. As regards the sufficiency of the 
specification he found no difficulty or any want of instructions in the 
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specification. He did not attend the inspection at the defendante’ of the 
first part of the process, but he had seen the operations repeated with tho 
actual apparatus supplied by defendants to the other experts, and he bad 
witnessed the repetition of what other experts saw at defendants! with the 
defendants’ own apparatus. "The process, as he saw it, was the removal 
of the carbon in an atmosphere of hydrogen and water vapour. The fila- 
ments were said to be made by the exact process which the other experts 


The internal part of the lamp (the stem) was prepared; then 


had seen. 
That 


there was a certain amount of mixture painted on the centre rod, 
mixture consisted of a mixture of phospham and amorphous phosphorus, 
7 per cent. of amorphous phosphorus relative to the phospham mixed with 
alcohol and ether into a paste. ‘Fhe girl operator had a little basin or 
mortar containing the mixture by her side exposed to the open air, and on 
each stem she painted a certain quantity of the mixture. ‘The lamps were 
sealed on to the pumping apparatus which was connected with two pumps 
forming a rough vacuum and a fine vacuum. First of all the rough 
vacuum was turned on for a few seconds to take out the bulk of the air in 
the lamp, then the fine vacuum was turned on. At the same time the was 
was lit around the bulbs which were hooded over so that the temperature 
round the outside of the bulb was raised ; the bulbs were heated from the 
outside immediately the fine vacuum was turned on. There was no 
thermometer, but he was told the temperature outside reached up to 
300 or 360 deg. The fine pumping was continued. for a varying 
period, which was determined by the disappearance of the phosphorescent 
discharge in a Geissler tube, which was attached to the pumping circuit. 
Then they turned a low-voltage current on through the filament for a 
220-volt lamp. After four or tive minutes the voltage was increased to 
80, and at intervals the voltage was gradually increased to 100 and 120, 
and so on up to 220, the whole occupying about half an hour. The opera- 
tion varied with the number of lamps which were being pumped. 


the first LO minutes the filament was a cherry red and as the voltage was 
Then the gas and current. were. turned. off 
The small thing 


During 


increased it became redder. 
and the lamps allowed to cool and they were then scaled. 
at the bottom of the globe was where it was sealed off to maintain the 
The object of the outside heating was to drive away the 


vacuum. 
In the preliminary 


moisture on the inside surface of the glass bulb. 
heating, the phospham was being acted upon by the heat; and ammonia 
was being developed. It started at 180 deg. or 200 deg. In his view the 
process was one which would suck away water vapour during the first two 
minutes and at the end of the 10 minutes there would certainly be no 
He handed to Sir James Dewar the estimation of 


water vapour there. 
the carbon. He had ascertained the presence of ammonia by analysis ; 
and although he could not detect evanides coming from a closed bulb he 
had no difficulty in detecting them when he passed nitrogen and hydrogen 
over carbon filaments in a stream. The gases in those high vacua were 
verv sluggish. He had read the specification of the third patent (No, 
8,563 of 1907) and he had read through the alleged anticipatory docu- 
ments, but he could not find the invention in any of them. The invention 
was uscful and it was absolutely essential for fine filaments. 

In cross-examination by Mr. Terrell, Witness said the Delabine process 
of preparing tungsten was well known prior to the date of the patents, 
He was not familiar with the methods of preparation emploved by de- 
fendants ; their process might bedeseribed asa * hard paste" method iu 
which he saw nothing abnormal. He took it that it was the “hard paste "' 
process, combined with the high state of calendering which they had des- 
eribed, that enabled the very fine filaments to be made commercially 
which were used on the 200-volt circuits. There was another process: he 
did not know the details of the process, but he was sure high voltage 
lamps were made by other processes. He had seen lamps so made. The 
filaments were then put into trays and placed in a furnace with a partial 
vacuum. He had not seen that process as conducted at the “ Z " works. 
A small attenuated atmosphere of hydrogen was allowed to act upon them 
and the films were raised toa temperature of about 1,000 deg. Before that 
temperature was reached a small amount of volatile matter was evolved 
and there was a formation of carbide of tungsten. There could be very 
little formed at such a temperature. Tungsten was the highest of all the 
metals, and carbide of tungsten had a lower tem perature. He could 
not sav that when carbide of. tungsten was fused it evolved the carbon 
and left metallic tungsten, not having ever had pure tungsten carbide in 
his hand. The next step was the sintering process. The filaments were 
attached to clips for the purpose of conducting the current. At the Z 7" 
Co.’s works he had only seen the process after the filaments were made, 
when they were mounted in the lamps and the lamps were evacuated. He 
saw nothing with regard to the first patent, except what was repeated to 
him by the other experts. The filaments were then raised for two seconds 
toa very high voltage current. in an attenuated atmosphere of hydrogen, 
about 70 millimetres. The operator had an apparatus (a pipe) to pro- 
cude a vacuum—65 to 70 millimetres he was told was the maximum. 
Having put the filaments on a thing that held them, a globe was placed 
over that; the nine-tenths of theatmosphere was then pumped out and the 
hydrogen was turned on slightly so that thev had equal volumes of air and 
hvdrogen, that was to sav the pressure increased to 140 millimetres. The 
tap leading to the vacuum was turned on and the hydrogen was How ing tho 
whole time. Toacertainextent the hydrogen was washing out the jar. Ho 
had made experiments as to the moisture in the Osram works but with the 
same hydrogen supplied by defendants. A little of the moisture came from 
the hydrogen, but mainly he thought from the sides of the bell jar and 
from the rubber disc at the bottom of the bell jar. He collected the gases 
going away to the vacuum by passing all the gases that came away through 
the vacuum through a U tube cooled with liquid air; that condensed all 
the moisture, and then he weighed it. The U tube was there all the time 
sintering was going on. He sintered about. 20 seconds for the 10 filaments, 
Witness here gave particulars of the process. Some of the filaments were 


made by the “ Z” Co.. and they also tried the process with some of their 
cwn. Their diameter was about 0.03 millimetre; they were thinner 
filaments. Hydrogen was flowing in at about 400 litres an hour. When 
the; sintered the first of all, filaments glowed red as the current passed 
through ; then the temperature was raised gradually. as the voltage was 
increased, the temperature ultimately was about 1,800 deg. He noticed 
that they all shrank. By sintering he meant getting rid of the carbon and 
the closing up of the texture of the tibre. 

Vir. TERRELL: Let me tell you what we say happens. We say first of 
all vou have a filament containing carbide and that the carbon is in the 
form of a carbide there. The filament gets to a high temperature when 
it gets hotter than the volatilising point of carbon, then the carbon 1s 
volatilised and leaves the tungsten behind free from carbon and that 
during that process there is a partial fusion which is the result of the 
process of sintering and without which effective sintering cannot be donc. 

] sav to that, that immediately vou have a red heat the steam begins 
to operate ard you have carbon being removed in the form of carbon 
monoxide with a resulting better conductivity of the filament and re- 
sulting decrease in the resistance. 

Do vou know if you treat a filament with steam and hydrogen you do 
not get sintering or shrinkage as described in the specitication of Just and 
Hanaman ?—1 sav I do. Of course the steam and hydrogen do not pro- 
duce the same shrinkage. When one used the process described in patent 
No. 23.899, what happened. was that the whcle of the carbon was eli- 
minated chemically by the action of oxygen upon the steam. There 
might be some carbon there as a very heavy hydre-carbon, lt was in- 
tended to leave the tungsten pure and for all practical purposes free from 
carbon. 

Is it a fact that these filaments will not sinter at all, but remain friable 
whatever you do *:- They do sinter, | have not been able to get rid of 
the carbon without producing contraction at the same time, more or less. 

And is not that because it is not removed by oxidation, but by volati- 
lising the carbon, a semi-fusion of the carbide of tungsten which praduces 
the sintering *— No, I have determined carbon monoxide over and over 
avain. He had not observed that the bell jar soon got coated with 
carbon. There might be a trace of carbon. He had seen a little some- 
times and had occasionally washed out the bell jar. The quantity of 
carbon in those filaments was extremely small to start with. — About 
(F8 or 1 per cent. before they began sintering. The completed filament 
weighed about a milligram. Before sintering only a hundredth part was 
carbon, but he did not agree that substantially the carbon was eliminated 
in the form of carbon vapour. Part of the steam came from the hydrogen 
which was incompletely dried, but the greater part came from the side. 
of the bell jar and from the rubber bottom. The vapour could be plainly 
seen in the jar when the vacuum was turned on, or rather not the vapour, 
but the water particles. When the bell jar was put on, the glass surface 
contained a great quantity of condensed water on it. He could deter- 
mine that by collecting and weighing it. The atmosphere of the bell jar 
was being changed at 400 litres per hour In the process carbon was 
chemically removed by the oxygen of the vapour before it reached the 
state of volatilisation; it was at least a second in that state before volati- 
lisation was reached. ‘The temperature was a low red heat and he knew 
that he had got the carbon out because he got CO (carbon monoxide) or 
the greater proportion of it. In order to find out if the carbon had been 
removed he determined the carbon monoxide in the gases that came off. 
He suggested that there was water vapour introduced for the purpose of 
removing the carbon, by the “Z” Co., as the process was explained to 
him. He did not understand what was meant by the words “ soft- paste 
process” and “ hard. paste process ^; he had never heard the terms used 
before. He understood that they called the, paste used by the © Z” Co. 
‘hard paste.” He did not know the Swan process. That was a process 
which contained a very large quantity of agglutinant. Dealing with 
certain. specifications alleged as anticipations, witness said Welsbach 
started by using osmium. About that time osmium was £100 per lb., or 
about 4& per gramme. A gramme would make about 1,000 filaments. 
but it depended on the size. 

His LoRpsHiP said he could not satisfactorily compare the expense of 
the osmium filaments with those tungsten filaments without knowing 
what the comparative quantity was. 

Mr. TERRELL said he would have to deal with the matter in evidence. 
He said there was a great advantage in selecting tungsten becausc it was 
cheap. The Welsbach specification stated: “ By one part of my invention I 
accomplish this result by contracting the illuminant substantially of the 
metal osmium, a substance which, when pure, can endure without melting 
or volatilising a temperature as high as even the volatilising temperature 
of iridium if placed in vacuo or in certain protective pases." 

Witness did not know the exact relation of the melting points of iridium 
and osmium. Thestatementsabout the melting point of these metals, and 
tungsten, too, had varied as knowledge had grown. It was once said 
platinum had the highest point of any metal. Then came iridium and 
then osmium and at that time one thought that tungsten was far lower; 
then it was chronium and now it was tungsten. Another passage in the 
specification stated; ‘It cannot be formed into wires either bv drawing 
or pressure. It is necessary, therefore, to devise special methods by 
which it can be made into filaments suited for use in incandescent electric 
lamps.” It was not a fact that every one of these highly refractory 
metals possessed. that property that vou could draw them into wires. 
There were platinum, iridium, tantalum. There was no tantalum lamp 
in 1898, however. It was known, in 1898, that tungsten could be made 
into a wire. The problem Welsbach had was how he was going to make 
a continuous wire out of a thing he could not draw. In regard to his second 
method he said “ The principle of this method is to take a carbonaceous 
filament and to cover or saturate it with an osmium compound and then 
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bv electrically heating the conductor so formed in a suitable protective 
atmosphere to burn out the earbonaceous matter and thus leave a co- 

herent filament of osmium. Instead of a earbonaceous filament being 

taken, I may use the equivalent method of a carbonaceous binding mate- 

rial." Then he said, " Take a carbonaceous binding material and mix it 

with osmium.” | So far as the process of sim ply mixing two bodies went. it 

was the same process as the plaintiffs. The on ly difference between them 

was that in one case Welsbach was using osmium and in the other case 

plaintiffs used tungsten. Plaintiffs, in their specification, mentioned 

tungsten. sulphide. Another passage in Welsbach's sp-citication says : 

“This method, as well as the first method, may be employed to form 

filaments of highly resistent metals of the platinum group and their alloys 
for the purpose of being used in the way hereinafter set forth in connec- 
tion with the portion of my invention that relates to the use of refractory 

oxides.” There the inventor told them exactly the chemical process used 

and the chemical action used by Just and Hanaman, except that it was 

osmium instead of tungsten. And the only difference tola th m was to 

use osmium instead of tungsten. Just and Hanaman did a different 

thing; they heated electrically and he heated, apparently. externally. That 

was a process to get over the difficulty that one could not draw osmium. 
Ard he got over it by giving a process by which one could make a wire in 
another way. Welsbach went on working on osmium, and they ghad got 
the specification 13.116 of 1898. He stated how he was going to make 
filaments and he was again going to use osmium as a metal, and he was 
to use thorium oxides which were the source of his previous great vic- 
tories in incandescent mantle-making. He was going back to the Nernst 
system of mixing a conductor with a non-conductor. He was sceking to 
make incandescent electrie lamps by means of using an osmium con- 
ductor with a thorium oxide base for the purpose of getting strength and 
resistance, and he told them that, so far as the use of water vapour and 
hydrogen were concerned, in exactly the same way as plaintiffs. He was 
taking the reducing atmosphere to prevent the osmium becoming oxidised. 
That was the same process as plaintiffs, so far as the oxidation of the 
carbon was concerned. 

One could have a larger amount of water vapour with osmium than 
with tungsten. That made no difference now, but in 1904 it made a gocd 
deal. Some of the properties of tungsten were known. "The Lodyguine 
specification of 1897 was next referred to. and witness was cross-examined 
on it at some length. He understood molybdenum was struck out of 
plaintifl’s specification because it was too volatile for commercial pur- 
poses. The Lodyguine process worked well as regards the deposition of 
tungsten, but not as regards lamp making, because the tillet was left in, 
and he did not tell one how to remove it. The reference in the specit- 
cation to the illuminant being of an annular cross-section meant that the 
tillet had been removed, but witness had not removed it. The German 
specification, No. 154.262 of Just & Hanaman was also referred to, but 
witness maintained that for making a pure filament the use of tungsten 
was novel at that date. ; 

At the conclusion of the eross-examination witness was re-examined 
by Mr. Astbury. It. was arranged that his Lordship should see the 
process at the “ Z " Co.'s works vesterday (Thursday) morning. 

The further hearing of the case was adjourned, Dr. Passmore being 
still under re-examination. 


M 


Reid-Newfoundland Co. v. Anglo-American Telegraph Co. 


On Tuesday the Judicial Committee of the Privy Council (Lords 
MacNaghten. Shaw, Mersey and Robson) delivered a reserved judgment 
in this appeal from a judgment of the Supreme Court of Newfoundland. 

The legal arguments were delivered in March, and Lord Mecnaghten, 
in delivering judyment (for Lord Robson) said the action was originally 
brought by the Anglo-American Telegraph Co. against the Reid-New found- 
land Co., and the defence raised the Statute of Limitations and local 
statutes as to so much of the claim ax acerued before Nov. 2, 1899. Plain- 
tiffs replied that the action was based on a specialty contract under which 
the period of limitation was 20 vears. and by a majority the Supreme 
Court held that the replication was good. Tt appeared that respondents 
possessed certain. privileges in relation to telegraph lines under a New- 
foundland Statute (17 Viet., cap. 2), and appellants were the lessees of the 
Newfoundland railways. An agreement was made on Aug. 11, 1885, 
between the Newfoundland Railway Co. (former owners of a portion of 
appellants’ railway system). the receiver and manager of the Newfound- 
land Railway Co., and respondents, it was agreed (intcr alia) that respond- 
ents should erect. and maintain along the roadways of the southern 
division of the railway company’s railway between St. John's and Harbour 
Grace, and between Harbour Grace and Carbonear, à 7 special wire ` for 
the railway company (their successors and assigns). and the Newfound- 
land Railway Co. agreed "' not to pass or transmit any commercial mes- 
sages over the special wire, except for the benefit and account of the Tele- 
graph Company. The Railway Company made in the construction of the 
line, and in July, 1897, the company and its receiver and manager sold the 
railway to the Newfoundland Government, the conveyance being subject 
to the subsisting contract with the Anglo- American Telegraph Co. as 
regards the telegraph line. The Government then undertook the com- 
pletion of the railway and extended it to other parts of the island. On 
March 3. 1898, the Government leased to one R. G. Reid all the railways 
of the colony for 50 years, and in 1901 appellant company was incorpo- 
rated to take over all the rights and liabilities of Mr. Reid under that 
contract. Since April 13, 1898, R. G; Reid and appellants had used " the 
special wire in and about the operation of railways other than the rail- 
way between St. John’s and Harbour Grace and between Harbour Grace 
and Carbonear. Respondents’ action was for the recovery of the amount 
due for all telegraph messages sent over the special wire since 1898, other 
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than messages connected with the operation of the railway, and for 
damages, ‘the Sapreme Court gave judgment for the Anglo-American 
Telegraph Co. on the general question of liability. and their judgment was 
athrined by the Judicial Committee of the Privy Council. but there was a 
question as to what period of limitation applied to the claims, and this 
now came up for determination. The Supreme Court had held by a 
majority that as the agreement of Aug. PE. INSS, was under scalappellants 
were hable A* on A specialty. 

Their Lordships thoughtit was not necessary to determine that question, 
as respondents’ claim rested on surer ground. Appellants took over the 
railway, together with the © special wire" condition of the agreement of 
Aug. 1), ISSN, with notice of the limitations and eonditions attached to 
the user of that wire. Their Lordships thought that when and as often 
as appellants used the special wire for the transmission of unprivileged 
messazes an obligation in the nature of a trust arose on their part, and it 
became their duty to keep an account of the protits accruing from such 
nse of the wire, and to set those profits aside as moneys belonging to 


To such a duty so created the Statute of Limitations could 
Appellants 


respondents. 
have no application unless by express statutory provision. 


were accountable as trustees, and, in giving to trustees the protection of 
the Limitation Acts, the Trustee Act. 18938 (Newfoundland) withheld such 
protection from à trustee w hen the proceedings were taken to recover 
property, or the proceeds thereof, still retained by the trustee, and con- 
verted to his own nse. The principle was laid down in Burdick 2. Garrick, 
and their Lordships would humbly advise his Majesty that the appeal be 
dismissed with costs and that the accounts referred to the Re sistrar be 


made up from April 1, 1895. 


PARLIAMENTARY INTELLIGENCE. 


igs 
L.C.C. (TRAMWAYS AND IMPROVEMENTS) BILL. 


This Bill was read a second time in the House of Commons on I8th inst. 

Mr. H. L. W. LawsoN moved an instruction to the Committee to omit 
from the Bill all words which negative or suspend the provisions of sec. 23 
of the London County Tramways (Electrical. Power) Act, 1900. The 
instruction was intended to apply only to a particular scheme which would 
operate to the disadvantage of the poorer districts jn the East End of 
London. The Bill proposed to get rid of the general right of the Borough 
Councils to veto overhead. tramways, and to impose that system on the 
poorer distriets of London instead of the underground system. The 
local authorities concerned resented the proposal because the overhead 
system would be a great inconvenience having regard to the enormous 
trafic on the routes traversed by the proposed scheme. 

Mr. F. Hane said Stepney Borough Council had resolutely insisted upon 
having the conduit system instead of the overhead system, Stepney. 
unlike any other London borough, had been anxious to extort from the 
ratepayers of London something to which it was not entitled. The 
difference in the cost would be £24,000 and the Stepney representatives 
admitted that the line could not be made to pay. He would not like 
Stepney to suppose that the County Council would not do as well for them 
as they would forany other borough, but he asked. that the Bill should 
be given a second reading. 

Sir E. CORNWALL said that it was only before a Private Bill Committee 
that the difficulties connected with the problem could be fully considered. 
He was in favour of the conduit system, but he recognised that circum- 
stances had forced the County Council to adopt the overhead system on 
23 miles of tramway in the county. And when, in the case of that parti- 
cular trimway, the County Council were advised by their responsible 
expert officers that the estimated cost of reconstruction and equipment 

of the linc on the conduit system was £08,540, com pared with £60,000 on 
y were bound to act on. that advice and adopt 


the overhead system the 
the overhead system. 
|. Mr. J. M. Rorertson, after pointing out that there was great division 
In every part of the House on the merits of the Bill, said the measure was 
not one on which the Department could offer any specifie counsel on any 
ground of engineering ditficulty or public danger. There was no ground 
on which the Board of Trade could oppose the measure, but the very 
strength of the case for the opposition that underlay the instruction 
seemed to be a reason for letting the Bill go before a Select Committec. 
On Monday the Hon. H. Lawson s instruction was carried by 141 vota 


to 39, 


WIRELESS TELEGRAPHY. 


; In reply to a question in the House of Commons on Wednesday the 
Postmaster-General stated that he had called for full reports by cable of 
all wireless messages which had emanated from the “ ‘Titanic " or else- 
V lere,or which were in any way connected with the disaster suffered by that 
vessel. He pointed out that under Art. 9 of the Radio-Telegraphic Con- 
vention of Berlin, 1906, wireless stations on land or sea are bound to accept 
With absolute priority the calls of distress from ships and to answer such 
calls; and further that Art. 16 of the Service Regulations attached to the 
Convention provides that all other correspondence. must. be suspended 
and not again resumed until distress signals have been dealt with. The 
Post Office licences for the use of wireless telegraphy on British ships 
embody this Convention and the Service Regulations. * 

* The Radio-Telegraphic Convention and Service Regulations, Berlin, 
1906, complete, in the original French text and with a full officially 
accepted translation into English (together with a complete record of the 
proceedings at the 1906 Conference) are published at THE ELECTRICIAN 
Uifices, price 21s., post free. 


15,138 MANSON, 
15,503 AITKEN & British INsuLATED & HELsBY CABLES. 


18.235 Gwozpz. Telephones. 
19,252 REDFERN. Telephone station. 
21,924 AkTIEBCLAGET L. M. Ericsson & Co. 


22.660 BLAKE. 
23,828 Soc 
26.842 Szpor. 


27.043 RITTERSHAUSSEN. 
27,833 HoposoN. 


In reply to a further question the Postmaster-General said he under- 
stood the High Commissioner for Australia had been informed by tele 
graph that the Commonwealth Government, which, with the other 
Governments concerned, was notified of the terms of the Marconi Co. s 
tender for the erection of the stations comprised in the Emperial W ireless 
Telegraph scheme, would make its own arrangements for the provision of 
a station capable of becoming an cflicient part of the’schems, in preference 
to participating in the scheme of the Imperial Government. 

Metropolitan Railway Bill.— This week a Select Committee of the 
House of Commons has been considering this Bill, whieh will enable the 
company to provide a through electric service from Ealing to the termini 
of the great mains lines and the business centres of London. It was 
stated that last vear the Central London Railway Co. made an agreement 
with the Great Western Co. to link up the eleetric system with the autho- 
rived Ealing and Shepherd's Bush line. The Metropolitan Co, felt that 
that would divert the trathe to the Central London line, to their detriment, 
and they wished to protect their own interests and to give the public an 
alternative service, 

Mr. A. H. STANLEY, general manager of the Metropolitan Distzict Rail- 
way Co., detailed the difficulties the District line had had to contend with 
in its endeavour to provide a regular electrical suburban service. The 
difficulties had arisen from the multiplicity of flat junctions and branch 
lines. The maximum of traffic now went over theMetropolitan line, and 
the proposed new connection would add difficulty and del v. 

Mr. W. GniERSON, chief engineer of the Great Western Railway Co.. Mr. 
G. E. Brvdges, town elerk of Ealing, and others gave evidence against the 
bill, which was ultimately rejected by the Committee. 

Midland Railway Bill This bill. which seeks powers to amalga- 
mate the London, Tilbury & Southend Railway with the Midland Co.'s 
undertaking, has been before a House of Lords Committee this week. 
It was stated that the Midland Co. intended to electrify the direct route to 
Southend-on-Sea. In regard to the opposition of the Great. Eastern Co. 
the Midland would continue the present through rates and through 
routes, but would not admit running powers in view of the proposed 
electrification. 

Sir GUY GRANET, general manager of the Midland Co.. and other wit- 
nesses gave evidence in support of the bill, and the hearing of the evidence 
was still proceeding when we went to press. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


T he following abstracts rom some of the specifications recently published have been specially 
compiled by Messrs. MrwRuRN, ELLIiS & Pryor, Chartered Patent. Agents, 70 and 72, 


Chancery-lane, London, W.C. 


1911 SPECIFICATIONS. 
Eleactromarnetic or? separators. 
2.155 MiburLEy & VANDERVELL. Solt-regulatine dynamo-sloztric machines. 
4.623 ALLGEMEINE ELEKTRICITATS Ges. Suspension of electors conductors, 
6,996 Enowarnos & Stait. Electric motor controllers. 

Relates to controllers specially adapted tor us? on electrie tramcrars on which two 
motors of the crass field braking type ar2 used. The invention consists of aswitch on 
the terminal board so connected and orerated by the controller haadies that woen 
either cf the motors is cut out the fields and the armature ot the ramainiqae motor 
are connected in serias so as to constitute an electric brak? wien the control cylinder 
is broueht to the brakeine position. 

7.092 JouNsoN & PuiLLIPs, & BROCKIE. 
hoisting electric and other lamus. 

7.522 Hitt. Electric meters and the like. 

7.611 CLEMENT. Telephone exchange systems. 

7,749 Barsittig,  Dynamo-electriz machines for generating high-frequency electric 
currents. 

Relates to generators of frequencies between 30,000 and 302.000 completo periods 
per second. Both the rotor and stator are composed of maenetic material cach 
being formed or arranged as an integral body; the exciting current and the ec norator 
sections are on both the rotor and stator. and the oscillation circuit is in parallel 
with the generator sections. Both the stator and rotor have polar proponens, 
the number of stator pieces is preferably one more than or one less than the numb or 
of rotor pieces. 

7.285 HorwEs & Hormes. Controlline electric motors. 

7.872 JouHNsoN. Continuous electric switch. 

9,556 BELIN. Type-printing electric telegraphs. 

10.848 Marrvat. Electric lifts. 
12.145 STERLING TELEPHONE & ErgcrRIC Co. Mine exploders. 

12.579 BrivisH THOMSON-Houston Co. Electric signal systems for railways and the 


1.619 SrEINERT & STEIN. 
(24 2.10.) 


D?vicss for suscending, lowering and 


like. 

13,246 ELEcTRIC & OrpNance Accessories Co., GARNER & CoLtins. Pole-shoes of 
maeneto-electric machines for ignition purposes in connection with internal- 
combustion engines. 

13,601 Roose & Finlay. Intercommunication telephone systems with sacracy. 


Electric horns and like siznalline devices. (3,10,10.) 
Telephone exchange 


systems. 
Relates to the private branch type of switchboard with a number of lines to the 


central exchange for givine servic? to a laree number of extension lines in th» sam» 
building. It has for its object the possibility ot allowine an extension subscriber to 
signal the central exchange direct. This invention introduces a hoiding col agross 
the exchange line until the called station answers, when the holdine coi! is automatic- 
ally switched out of circuit, and the controlling of the subvisory signal at the central 


exchange depends on the instrument at the zub-station. 
(26.11. Addition to 11,234 11.) 


Common battery telephone syitoms. 
(7, 10, 10.) l 
Appliance for obtaining static electricity from either positive or nezative 


pole of the secondary of an induction coil. 
ELECTRO-INDUSTRIBLLE ET ANCIENS ETABLISSEMENTS MATHIEU Re JNts. 


Electric heating and sterilising apparatus, (27,10, 10.) 
Primary cells with depolariser. 
Electrically heated thermal accumulator. 


Electrical heating of service or dinner lifts. 
1912 SPECIFICATIONS. 
3,497 Clement. Switching apparatus for telephone exchange systems. 
application on 7,611/11. 27/3.) 


(Divided 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


BRITISH NOTES. 


Accrington.—On the working of the tramways to March 31 there 
was a net profit of £2.646. of which £2.488 has been placed to depre- 
ciation and renewals, The gross revenue for the year was £26.21], 
and the expenditure £15.794. The number of passengers carried was 
4.336,545. an increase of 286.804. 


Automatic Railway Signalling.—-The Central London Railway 
Co. have decided to discard the mechanical signals at present in use. 
and have placed a contract with the McKenzie, Holland & Westing- 
house Power Signal Co. for the equipment of the whole of the railway 
with automatic signalling. 

Bankruptcy Law.—At the meeting of the National Chamber of 
Commerce at Hull on Tuesday a resolution was adopted that in the 
Bankruptcy Bill now before Parliament a clause should be added 
making it obligatory upon a bankrupt to apply for his discharge 
within a definite period and before being allowed to trade again : 
also that the time limit for obtaining the assents of a majority of 
creditors for a deed of assignment or composition is inadequate and 
that it should be extended to at least one inonth ; that a three- 
fourths majority in value should bind all creditors in a private 
arrangement ; and that it should not be necessary to require that 
assents should be in writing. We regret that no reference was made 
at the Conference to the necessity for closer inquiry into the position 
of debenture-holders and to the disregard under the existing law 
of the position of the ordinary creditor. whose interests are usually 
the least protected of any of the defaulter's creditors. 


Birmingham.— It was reported at a meeting of the Electric Supply 
Committee on Wednesday that during the past year the output 
increased by 22 per cent. "The financial result of the year's working 
had not yet been definitely ascertained, but it was stated the figures 
would be exceedingly satisfactory. 

Dartford-Gravesend Tramway Communication.—As the lessees 
of the Dartford tramways, Messrs. Balfour, Beatty & Co.. have not 
yet commenced the.construction of the line. which they have powers 
to construct. from Horn's Cross to Northfleet, tho inhabitabts are 
urging Dartford Council to take over the management of the tramways 
and carry out the extension, which would permit of travelling by 
tramway, with a few changes of cars, from Uxbridge to Gravesend. 


Darwen.—The Council are recommended to put down an additional 
turbine-driven set and motor-generator at a cost of £4.850. Mecha- 
nical stokers are also to be installed at a cost of £4.000, and sanction 
has been applied forjto borrow these amounts. Owing to various 
applications for power the electricity department is to make a 
special effort to supply electricity for mill driving. 


Dublin and Lucan Electric Railway.—The extension of this line has 
been officially inspected. and will be opened for traftic on May 1. 


Eleetric Driving of Textile Mills.—Messrs. Higham Bros., cotton 
manufacturers, of Accrington, are the first firm in the district to 
adopt the electric driving of a cotton weaving mill. 

The firm have decided to equip their new shed at Woodnook on the 
individual drive system. The new mill will contain 500 looms and the 
consumption will. it is reported, amount to nearly 500,000. units per 
annum. The majority of the looms are large and hea vy and the order for 
the motors has been given to the Sehoreh Electric Co. The capital cost 
of the system is higher than the old method, but this will be more than 
compensated for by increased production. 

Electricians on Board the “ Titanic."—Amongst those who per- 
ished in the ** Titanic " disaster were the following: P. Sloan (aged 
31, of Southampton). chief electrician; A. S. Alsopp (aged 34, of 
Southampton), second electrician: and H. J upe, (aged 29. of 
Southampton). A. Middleton (aged 26, of Sligo), and A. Irvine. (aged 
22, of Belfast). assistant electricians. "The chief engineer on board 
the vessel was Mr. J. Bell. of Southampton. 


Hammersmith (London).—Agreements have been entered into 
with the New Olympia Co. and J. Lyons & Co. for the supply of 
current for periods of seven and five years respectively. 

Hampstead ( London).—Last week the Council rejected a motion to 
rescind a resolution that the Town Clerk should enter into negotia- 
tions for a settlement of the claim of Mr. E. Sayer (formerly chief 


o> Gras" 


- assistant electrical engineer) for the payment. of £97. 10s. for salary in 


lieu of notice. The Town Clerk will, therefore, negotiate for a 
settlement of the claim. 1 

The Finance Committee submitted a report proposing & reorganisation 
of the electricity undertaking. They thought the work of the under- 
taking should be divided into four branches, each under a responsible 
head, the whole being under the immediate control of the chief electrical 
engineer and manager. ‘They recommended the appointment of a chief 
electrical engineer and manager (at £750 per annum, with a bonus of 2 per 
cent, on the net profits above £4,500, the estimated surplus for 1911-12) ; 
à station engineer (£380 per annum, with a bonus of 1 per cent.) to take 
charge of the generating station ; an accountant (£220 per annum, with a 
bonus of two-thirds of 1 per cent); a mains engineer (£220 per annum, 
with similar bonus); and a commercial manager (£220 per annum, 
and similar bonus). 

It is proposed to appoint Mr. J. Leadbeater (chief indoor assistant) as 
station engineer, Mr. €. W. Durley (assistant accountant) as accountant, 
and Mr. P. S. Fox (canvasser) as commercial manager, and to advertise 
for a chief electrical engineer and manager and a mains engineer. 

Manchester.—The Electricity Committee propose to set aside 
£19.013 for relief of rates. against £24.500 last vear. The expenditure 
on coal last year exceeded the estimate by £12.127, but the income 
from sales of current was £427.074. against an estimated sum of 
£413.500. The estimated amount for the current year is £454,600, 


Marylebone (London).—The Electric Supply Committee recently 
reported on the question of the advisability or {otherwise of continu- 
ing the sales and publicity department on the present lines. 

After setting out the present position, the report states that the Com- 
mittee had been in communication with the Electrical Contractors Asso- 
ciation, who at first submitted certain terms for effecting the work by 
means of 25 selected contractors, but, after further consideration of the 
matter, the Association refused to come to any working arrangement and 
reverted to their carlier position that the sales department should be 
closed down. The Committee, however. considered it expedient to. pur- 
sue their original scheme that they should be empowered to arrange with 
eight contractors to work on the lines put forward by the general manager. 
Mr. Seabrook. The persistent. general complaint was that the sales 
department cut prices, but that could be easily disproved by referring to 
the published accounts and the department's books. From a study of 
the question and the experience of the past two years the Committee saw 
no reason to suppose that tho activities of the sales department had to any 
extent diminished either the work done by contractors as a whole or the 
amount done by those contractors who are resident in the borough. The 
future development of the undertaking was very much dependent upon 
the increase in the sale of current for cooking and heating and the supply- 
ing of the poorer areas. It was quite obvious that the canvassing of the 
poorer districts for the small wiring jobs would not be worth the while of 
any contractor. With regard to heating and cooking, the cost of getting 
the business in the early stages and the knowledge of the. business required 
were such that the ordinary contractor could not reasonably be expected 
to undertake it. Therefore. if the department was to continue to develop 
and to earn a net profit, and so be able to reduce the general price of 
current. it was necessary that those two branches of the work should he 


undertaken thoroughly, and, in their opinion, that could only be done 
through their own staff. 


Perth.—The Science Museum is to be wired at an estimated cost of 
£100. 


Plymouth.—During the year ended March 31 the tramears tra- 
velled 809.036 miles and 8.666.260 passengers were carried. the 
receipts being £30.154. 12s. 8d.. increases of 7.642 in car-mileage. 
430.610 passengers and £2.020. 3s. 3d. in receipts. The expenditure 
(including interest and sinking fund charges) was £36.550. 14s. 5d., 
an increase of £520. 18s. 3d. 


St. Pancras (London).—In a recent report to the Electricity Com- 
mittee the chief engineer (Mr. S. W. Baynes) recommended the in- 
stallation of a 5.000 kw. generating set. condensing plant. &c.. at a 
cost of £14,200. and the extension of the plant at Tavistock-place 
sub-station by the installation of a 1.000 kw. transforming set. at an 
estimated cost of £2.400, Mr. Baynes further advised the addition 
of a similar 1,000 kw. transforming set at King's-road station. The 
total cost of the proposed extensions will involve an outlay of 
£19.000. The committee, being satisfied that the growth of the 
demand upon the undertaking renders the installation of the addi- 
tional machinery necessary, have decided to invite tenders. 


Shorediteh (London).—The Lighting Committee have decided to 
purchase, at an estimated cost of £550, recording instruments and. 
pilot cables for the equipment of testing stations, 
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Southport Public Clocks.—Southport Corporation have decided to 
adopt the “ Synchronome " method of electrical impulse dials for the 
proposed municipal time service for the borough. 

At the outset 15 dials will be erected. for the most part on trolley posts 
and are lamp standards, at points widely distributed throughout. the 
town, The controlling pendulum will be placed in the chief office of the 
Borough Electricity and Tramway Engineer. 


Strike. A strike of the employees brought the Cardiff municipal 
tramways almost to a standstill on Wednesday. The men complain 
that they wer» insufficiently paid for work during Easter holidays 
and also of undue curtailment of working hours and pay in con- 
sequence of the coal strike. The Tramways Committee will 
consider the situation at their meeting to-day (Friday). 


Telephone Matters.— At. a conference of the National Chamber of 
Trade at Hull this week. the question of the telephone administration 
was discussed, and it was carried unanimously that the Postmaster- 
General be called upon to provide telephone call office facilities at 


all village post offices. 


Wireless Telegraph Notes.—The latest report from Australia 
regarding wireless telegraphy is to the effect that the central Govern- 
ment has been unable to come to terms with either the Marconi or 
the Telefunken Companies in respect to the patent rights. regarding 
whieh there have been disputes. It is stated that the Common- 
wealth Government regard the svstem of wireless telegraphy which 
their engineers have put before them as sufficiently in advance of other 
systems to keep it clear from the infringement of existing patents. 
This. however. is a matter which is to be decided on the writ which 
has been delivered and which is shortly to come before the Courts at 


Melbourne. 

In connection with wireless litigation in the Commonwealth. it 
may be mentioned that in the Equity Court at Sydney. N.S.W.. in 
March. Mr. Acting-Justice Rich granted a fresh injunction, at the 
instance of the Maritime Wireless Co., restraining the Australian 
Wireless Co. from renewing its threats of prosecution for infringement. 
The" Australian Mining Standard " states that plaintiffs manufacture 
and supply apparatus for Father Shaw's system of wireless telegraphy 
which has been adopted by the Commonwealth. Government. for 
use at Melbourne and Hobart, and the Maritime Co. complain 
that through the threats of prosecution by the A.W. Co. their 
business has been interfered with. The injunction. granted against 
defendants gave leave to plaintiffs to again move to continue the 
injunction. 

Harold Bride (Jack Phillips’ wireless colleague on board the 
" Titanic ^) and Harold Cottam. chief wireless operator on the 
" Carpathia." were both trained at the British School of Telegraphy 
in Clapham-road, London. Mr. Bride is happily amongst the sur- 
vivors, although, we understand. in an injured condition. 

The Marconi Wireless Telegraph Co. announces that arrangements 
have been made with the American Company to construct for the 
latter company a number of long-distance wireless stations, and that 
the two companies have signed a working agreement with the 
Western Union Telegraph Co. and with the Great North-Western 
Telegraph Co. of Canada, providing that the Marconi companies shall 
have the full benefit of the Western Union and the Great North- 
Western Telegraph Companies’ landline stations for the receipt and 
delivery of their messages throughout the United States and Canada 
on the most favourable cable rate terms 

The agreement provides that the Marconi Co. shall affix a Marconi sign- 
board to all those of the Western Union Co. at the 25.000 telegraph offices 
thronghout the United States and Canada. The Marconi Companies are 
about to erect new long-distance wireless stations providing direct com- 
munication between New York and London. Preparations are also in 
hand for the construction of stations to give communication with the Eust 
from Nan Francisco to the Hawaiian Islands. the Philippines, China and 
probably Japan. The American Co.'s programme is said to provide for a 
second long-distance station to be erected in the immediate vicinity of 
New York to communicate with Cuba, Panama and South American 
countries, 


Staff Dinner of the Metropolitan Electric Supply Co.—A very suc- 
cessful staff dinner was held last week. and was notable for two 
events, The first was the fact that one of the guests was Mr. D. 
Milne Watson. manager of the Gas Light & Coke Co., who. in re- 
sponding for the guests, suggested that there was plenty of room for 
both gas and electricity. and very properly pleaded for the cessation 
of useless recriminations on the part of advocates of either illu- 
minant. The second event was the presentation (by Mr. Cunliffe 
Owen as the senior member) of a gold cigarette case to Mr. Frank 
Bailey on his retirement from the company. Mr. J. S. Highfield 
occupied the chair, and other speakers were Sir Robert Cranston, 
K.C. V.O., Mr. C. P. Sparks and. Mr. E. Hipwell. - | 


COLONIAL AND FOREIGN NOTES. 


Argentina.—The '' Review of the River Plate” says Trenque 
Languen Municipality have signed a contract with Mr. Breemana for 
the erection of electricity works for the town. 

Mr. M. Herlitzka, managing director of the Anglo- Argentine. Elec- 
tricity Co., states that he has succeeded in bringing about the formation 
of the Compagnie Francaise d'Electrieité pour la. France et l'Etranger. 
Which will. carry on. electrical. business in Europe jand America, is 
interested in the Cia. Anglo- Argentina de Electricidad, and will supply all 
the capital required for its future development. 

Australasia.—' The *' Australian Mining Standard `“ states that 
Richmond (N.8. W.) Council have engaged an engineer to report as to 
the advisability of establishing electricity supply works. 

Mr. H. R. Forbes. Mackay, City Electrical Engineer, Sydney, has been 
asked by Broken Hill Council to report on their electricity works. Sydney 
Council will charge 10 guineas per day. ora total charge of 150 guineas (at 
the option of Broken. Hill Council). for the time the City Electrical 
Engineer is absent from Sydney. 

Mr. Evan Parry. the New Zealand Government electrical engineer, has 
presented to the Minister of Public Works his plans for the electrification 
of the railway between Christchurch and Lyttelton. Mr. Parry proposes 
the use of the overhead system and the substitution of electric for steam 
locomotives for hauling goods, express and boat trains, and for special 
and excursion trains on holidays. For the local service the trains would 
consist of two motors and two trailers. The time between Christchurch 
and Lyttelton would be cut down from 25 to 20 minutes, and from 15 to 
12 minutes in the case of non-stop trains, The estimated cost of the 
electrical equipment is £100,000, exclusive of the trailers. If the venti- 
lation of the Lyttelton tunnel be imperative under steam haulage, the 
report says, credit may justly be given to electric traction for saving the 
ex pense of this work. which is estimated at £12,000 and the total annual 
cost at £3,.980. Adding this to the present cost of steam haulage, the 
total annual ex penses of the line would be £13,659, compared with £11,149 
forelectric traction. 

South Africa.—' l'he * British and South African Export Gazette ` 
Says the average number of new connections to the mains of the 
Johannesburg municipal electricity undertaking is nearly 200 per 
month. and further supplies of meters (chiefly two-rate) are necessary. 

Large orders for surface equipment, including extensions of power 
station plant and additional pumps, are shortly to be placed on behalf of 
the East Rand Proprietary Mines. 

Durban municipality is again making a special effort to popularise 
the use of electricity, and domestic appliances are in demand. 

Spain.—T wo concessions have been granted to Dr. D. C. Hirsemann 
for the utilisation of the water power of the river Noguera. Ribagor- 
zana, in the province of Lerida. for the generation of electrical energy. 


West Indies.—A consular report from St. Thomas (Danish West 
Indies) states that. in view of the opening of the Panama Canal, it is 
intended to construct a graving dock at the eastern part of the 
harbour of St. Thomas. an electric tramway and other works, and to 


establish a wireless telegraph station. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


GLascow Corporation invite tenders for sub-station switchgear. 
Specifications and forms of tender from the engineer. Mr. W. W. 
Lackie, 75. Waterloo-street, Glasgow, Tenders must be lodged with 
the town clerk. Mr. John Lindsay, City Chambers, Glasgow. by 10 
a.m. of Friday, May 10. See also an advertisement. 

BnisTOL Corporation invite tenders from manufacturers (British 
preferred) for the supply. delivery and erection of one 1,000 kw. 
three-phase to d.c. converter (6.000 v. to 2.500 v.) Specification 
and form of tender from the engineer and general manager, Mr. H. 
Faraday Proctor. to whom tenders are to be sent by 10 a.m. of 
Monday, May 6. See an advertisement. 

GRIMSBY Corporation invite tenders for the supply of c.c. motor- 
generator and switchboard panels, and an automatic reversible 
booster with necessary switchgear. Full particulars from the 
borough electrical engineer, Mr. W. A. Vignoles, from whom speci- 
fications, &e., can be obtained and to whom tenders are to be delivered 
by first post Thursday, May 16. See also an advertisement. 

The Guardians of BIRKENHEAD Union invite tenders for an electric 
light installation at the Birkenhead Union Workhouse. Tranmere. 
The installation comprises electric fittings. wiring. main cables, 
meters. main switches and all accessories for 1.093 lights. Speciti- 
cation and plans, together with form of tender. may be obtained from 
the consulting engineers, Messrs. Sloan & Lloyd Barnes, 34. Castle- 
street, Liverpool, and tenders are to be delivered to the Clerk to the 
Guardians, Mr. John Carter, Poor Law Offices, Canway-street, Birken- 
head, by Monday, May 27. See also an advertisement. 
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The Postmaster-General of the COMMONWEALTH OF AUSTRALIA 
invites tenders for the supply and delivery of material. including 
telegraph and telephone material lamp signalling trunk line switch- 
board. 1.000 protectors. g.i. wire, galvanized steel wire and sleeves. 
electric incandescent lamps, silk-covered wire. &c. Tender 
forms may be obtained and sealed patterns inspected at the Common- 
wealth Office, 72. Victoria-street, London, S.W. See also an adver- 
tisement. 


LoxpoN County Council require tenders by 11 a.m. May 7 for the 
roadwork and platelaying in the reconstruction of the tramway In 
Dalston-lane and Grahem-road for electric traction or the conduit 
system. Forms of tender, &c., from the Chief. Engineer, Spring 
Gardens. London. S.W. 

DvnBriN Technical Education Committee want tenders by mid-day 
May 8 for supply of a Diesel engine and dynimo., three-phase a.c. 
motors (} to 6 B.H.P.), suction gas producer and engin, oil and 
petrol engine. lathes. engineers’ tools, &c., for the Technical Schools. 
Particulars from the Secretary. 

Hackney (London) Council require tenders by 7 p.m. May 9 for 
l.t. and e.h.t. underground cables, boxes, frames end covers, trough- 
ing, tiles, cable supports and ducts. Specifications from Borough 
Electrical Engineer. 

IsuiNGTON. (London) Guardians require tenders by May ] for 
12 months’ supply of electrical fittings and sundries, ironmongery, &c. 
Forms of tender from the Clerk. 

DUNDEE Corporation require tenders by first post A pril 30 for sub- 
station converting machinery and e.h.t. switchgear. Specifications. 
&c. from the Electricity Department. Dudhope-crescent-road, 
Dundee. 


Bray (Ireland) District Council require tenders by 8 p.m. Msv 7 
for supply and erection of 150 m.H.r. Diesel engine ond 100 kw. 
altemator snd exciter; end 7}-ton overhead travelling crane. 
Specifications from the Eleetries»! Engineer. 


LixcorN Corporation require tenders by noon Mey 6 for the supply 
and erection of 1.000 B.H.P. Diesel engine coupled to e.c. dynemo (or 
two 500 B.H.P. Diesel engines coupled to e.c. dynamos); è 120 kw. 
d.c. motor-generator; and switchboard, Specifications, &c., from 
the City Electrical Engineer. 


NUNEATON Electricity Committee require tenders by April 30 for 
supply of paper insulated cable and joint boxes and supply end 
erection of overhead line. 

Heston-Istewortn Electricity Committee require tenders by 
noon May 8 for 500 kw. steam engine, d.c. gonerator, balancer, 
water-tube boiler, chain-grate stoker. pipework, surface condenser, 
air-pump, &e. Specifications, &c.. from th» Electrical Engineer. 

CoLwyn Bay AND CorwyrN District Council require tenders by 
May 1 for one year's supply of cable and accessories, meters and 
engine-room stores. Form of tender from the Clerk. 


PEMBROKE (co. Dublin) Council require tenders by noon May 8 for 
extension of 1.500 amper2-hour battery. Specification, &c.. from 
the Clerk, Town Hall, Ballsbridg2. co. Dublin. 

ASHTON-UNDER-LYNE Electricity Committee require tenders by 
noon May 1 for supply of two sets of counter-current jet condensing 
plant with steam-driven pumps and a natural draught wooden 
chimney cooler. Specifications from Borough Electrical Engineer. 


Tenders are invited for the supply of 928,000 arc lamp carbons 
or the City of MELBOURNE (Victoria). Tender form. specification, 
&c.. from the Agents for the City Council, Messrs. Mellwraith, 
MceEacharn & Co., Ppty. (Ltd.), Billiter-square Buildings, London, 
E.C., by whom tenders will be received until 2 p.m. May 6. 

The Ministry of Public Works, CONSTANTINOPLE, will receive offers 
until June 15 for a concession for the construction of electric tramways 
for the Asiatic portion of Constantinople (Skutari. Kadikeui and their 
environs) The draft convention, &c. (in Turkish and French), can 
be obtained from the Ministry upon payment of 9s. 

The Italizn State Railways Department. ROME, will roceive tenders 
until April 30 for supply of 20 electric motors. 


TENDERS RECEIVED AND ACCEPTED. 


St. Pancras (London) Council have accepted the following tenders : 

Sloan Electrical Co., 360,000 open-ty pe are lamp carbons, £567. 13s. 4d. 
(14 tenders, prices ranging from £409. Is. 8d. to £901. 103.) : G. Braulik., 
18,000 carbons for Oritlame are. lamps, £22. 14s. 6d. ; General Electric 
Co., 6,000 carbons for Angold are lamps, £12. 195. 6d. ; W. Geipel & Co., 
12,000 carbons for Duplex Excello arc lamps, £70. 10s. : 3.000 carbons for 
ae arc lamps, £11. 23., and 2,000 carbons for singl? Excello are lamps, 

St. Pancras Council have also accepted the tender of R. R. Todd for 
supplies of cable at £2,840. 6s. 10d. The following also tendered :— 
Electrical Engineering Co., £2.931 ; Standard Cable Co., £3,051. 35. 10d. ; 


Western Electric Co., £3,202. 16s. 10d.; Johnson & Phillips, £3.217. 9a. 2d.; 
British Insulated & Helsby Cables, £3,225. 5s. Td. ; Siemens Bros. & Co. 
63.996. 11s. 1d. ; W. T. Henley's Telegraph Works Co., £3,247. 108. 5d. , 
Callender's Co., £3,270. Bs. 8d. ; W. T. Glover & Con £3.315.. 149. Td. 3 
Union Cable Co.. £3.452. Is. 8Sd.; Connolly Bros.. £3,818. 8«, ld. ; 
Aubert. Grenier & Co., £3.960. 155. The accepted tender is for cable 
manufactured by Felten & Guilleaume Carlawerk A.-G.. and the offer is 
subject to a rise or fall in the price of copper and lead and is based upon 
copper at £74 per ton and lead at £16 per ton. 7 

Swansea Council have accepted the tender of the British Thomson- 
Houston Co. at £9.270, for the supply and erection of two B.T.-H. 
turbo-alternztors. with Cole, Marchent condensing plant. 

Woolwich (London) Council have extended for 12 months further 
the contraets with Siemens Bros. & Co. for a supply of lt. ea bles. and 
with the Oliver Are Lamp (Ltd.) for the supply of 65,000 pairs of 
1 mm. and 6:35 mm. yellow-flame carbons, and 17.000 pairs of 7 mm. 
yellow-flame carbons alternating. 

The tender of the General Electric Co. has been accepted, at 
£131. 11s. 3d.. by the Metropolitan Water Board for the supply of 
electrical fittings required at Surbiton station. The Board have also 
accepted the tenders of W. J. Fryer & Co.. at £32. Ts. and £63. 105., 
for the provision of electric charging plant and lighting at the Brook 
and North Western Ambulance Stations. 

Swindon Council have accepted the tender of the Reason Mfg. Co. 
for the supply during the current year of 3. 5and 10-ampere electro- 
lytic meters, and also complete installation sets. 

" Horsham School Managers have accepted the tender of W. F. 
Sendall for wiring the Victory-road and Denne-rozd Schools at £71. 

Southend Council have accepted the tender of J. Brown & Co. for 
24 driving wheel tyres and 12 axles for tramears, at £06. and that of 
E. & B. H. Davey for car-shed extensions, at £1.362. 

Avlesbury Council have accepted the tender of Mackrill & Sons 
for electrical work for a year. 

West Ham Corporation have placed an order with the British 
Thomson-Houston Co. for main switehgear for the Bridge-terrace 
sub-station. 


An order has been given to the British Westinghouse Co. by West 
Ham Corporation for è rotary converter, 


A contract has been awarded to J. M-Williams, Wellington. for the 
construction of a tunnel (1 mile in length) in connection with the 
Lake Coleridge (N.Z.) electric power scheme, at £53,172. 


BUSINESS NOTICES. 


Geo. G. Eady and Sigismund A. Frech. consulting and civil engi- 
neers, Parliament-mansions, Orchard-street, London. S.W., have 
dissolved partnership. Debts by Mr. Frech. 


Mr. Sherard Cowper-Coles notifies that he severed his connection 
some time ago with the Cowper-Coles Galvanising Syndicate. and 
that he is in no way connected with the Magnet Galvanising & 
Plating Co., formed to acquire the Cowper-Coles Galvanising Co.'s 
business. 


Patents Development.—The proprietors of patents Nos. 9.415. 
9,419, 9.423 and 9,424, 1906. for ` Improvements in pneumatic tubs 
systems,” desire to make arrangements for exploiting same in this 
country. Applications to Messrs. Haseltine. Lake & Co.. patent 
agents and consulting engineers, 7 and 8, Southampton-buildings, 
Chancery-lane, W.C. 


The British patent of an instrument for the localisation of faults in 
cables and electric lines is advertised for sale. 


City of London Year-Book.—We have received from Messrs. W. H. 
& L. Collingridge. * City Press " Office, Aldersgate-street. London. 
E.C.. a copy of the ** City of London Year- Book and Civic Directory." 
for 1912, which contains very complete information relating to the 
Government of the City of London. At the outset the constitution 
of the Corporation of London and its system of administration are 
clearly set out, with lists of the members of the Corporation (Alder- 
men. Deputies and Members of the Common Council). lists of the 
various Committees, the City officers, &e. Full particulars are given 
of the many scholastic and philanthropic institutions supported by 
the Corporation, including City clubs and social associations. hos- 
pitals, &c. 

There are also lists of those holding the Commission of Licutenancy 
for the City of London, particulars of the various City parishes, the City 
of London Union, the London County Council (it: members, committees. 
officers, &c.), the Port of London Authority. the Stock Exchange (with 
list of members and addresses), and much other commercial and general 
information of a very useful character. A largo section of the book 
is devoted to a history of the constitution of the various livery com panies, 
with a complete list of names and addresses of liverymen. In the work 
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23 miles to be converted in virtue of the powers of the new tramway con- 


is also included a classitied list of representative firms in London and in 
the country, The book, which appears to be carefully revised, is pub- 
lished at 5s. and it forms an indispensable work of reference for those 
whe desire to obtain accurate and reliable information relating to the 


important administrative area of the City of London. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

It has been decided to wind up the John Scott Engines (Ltd.) 
voluntarily, with Mr. C. D. Gairdner, C.A., 115, St. Vincent.street, 
Glasgow. as liquidator, who will consent to the registration of a new 
company entitled the John Scott Engines Co. (Ltd.), A meeting of 
creditors will be held at 115, St. Vincent-street, Glasgow. on May 3. 
The trade liabilities of the old company are being assumed by the 
new company, and additional capital is being provided with a view 
to paving them in full. 

A meeting to receive an account of the winding up of the Win- 
chester Electric Light & Power Co. (Ltd.) (in liquidation) will be 
held on June 5, at Broad Sanctuary-chambers, Tothill-street, London, 


S.W. 


— 


COMPANIES’ MEETINGS AND REPORTS. 
ANGLO.PORTUGUESE TELEPHONE CO. (LTD.)—Mr. H. Allen, 


presided at the meeting on Monday, said that the net increase in the 
Lisbon subscribers was 233. and in those at Oporto 133. a total increase 
of 366 subscribers, with an increased gross revenue of £2,654. In operat- 
ing expenses they effected a reduction of £1,339. After payment of 
royalties and income tax, and providing for debenture interest. and 
redemption, the net protit was £21,160, compared with £17,330. Adding 
£4.722 brought forward the total was £25,882. The dividend of 8 per 
cent. absorbed £8,000, and they were carrving forward £5.382. The 
sum placed to reserve was £2,500 in excess of what was applied in 1910, 
and the carry-forward £660 better. The number of calls in 19110, at 
the Lisbon and Oporto exchanges together, was over 14,250,000, an 
Increase of about 3.000.000 over the numbers of 1910. The directors had 
atthe present time to consider the question of providing further telephone 
facilities for Lisbon. There was only one alternative to increasing the 
capacity of the existing exchange—a step which would involve great 
outhiy—ad that was to open a second exchange, a course which they 
had practically decided upon. | 
BABCOCK & WILCOX (LTD.)—.\t the meeting on Tuesday the chairman 
(Mr. John Dewrance) said the past vear had been a good one for the com- 
pany. The net profits were nearly £380,000, which, added to balance 
brought forward, made nearly £450,000. They were paving 8 per cent. 
on the ordinary shares and a bonus of 8 per cent; and of the balance 
(£209,000) £130,000 would be placed to reserve, £10,000 to staff pension, 
&c. and the balance (about £70,000) carried forward. It had been thought 
necessary to purchase further works at Dumbarton where tubes could be 
manufactured, and extensions would be made when it was deemed to be 


Oil engines had. been developed greatly of late; and every 
But he assured the share- 


who 


NECENSATV, 
attention was being paid to that subiect. 
holders that up to the present there hed been such a demand for steam 


boilers that the company had hed difficulty in meeting customers’ 
requirements, 

Ata subsequent extraordinary general meeting, a resolution authorising 
the increase of the capital to £1,760,000, by the creation of 830,000 new 


ordinary shares of £1 cach, was passed. 

CALLENDER'S CABLE & CONSTRUCTION CO. (LTD.)— l'h* report forthe 
year ended Dec. 31 states that the balance (including £40,073 bronght 
forward) amounted to £116.908. After deducting interest on debenture 
stuck, preference dividend and £8,627 for depreciation, it is proposed to 
pav a dividend on the ordinary shares at rate of 10 per cent. per annum 
(less tax). being 103. per share, and to pay a bonus of 5s. per share, carrying 
ford £58531. The profits for 1911 show the substantial increase of 
20,996 over those of 1910. The ex port business has been extended in 
many directions, and there has been a large demand for cables both in the 
overseas trade and for the Continent, where the use of electricity is 
expanding at a still more rapid rite than in this country. Since the close 
of the year under review several important foreign contracts have been 
secured, one order for the City of Tokyo being of unusual magnitude. 
Owing to arrangements made in the early months of this year it has been 
possible, in spite of the strike, to continue the operations of the cable 
department without any curtailment. and large orders are in hand and in 
coure of manufacture. "The increase in the volume of foreign business 
has involved the employment of large sums of money. In order to cope 
with the sitnation thus arising, and to obviate the necessity of making a 
further issue of capital or debentures, arrangements have been made for 
the formation of a subsidiary investment company to be called Callender's 
Share & Investment Trust (Ltd.). A sale of a considerable amount of the 
company’s holdings in other undertakings will be made to the new com- 
pany in exchange for funds to be used in the immediate expansion of the 


business, 

CITY OP SANTOS IMPROVEMENTS CO. (LTD.)—At the meeting on 
Tuesday the chairman (Mr. D. M. Fox) said that during the past year the 
work of the electritication of the tramways had proceeded with regularity 
and to the satisfaction of the board. The tramvay system comprised 
about 38 miles of line, of which 15 miles were electrificd in 1909, leaving 
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cession. Of these, eight miles had already been opened, making. with 
those electrified in 1909, a total of 23 miles. It was expected that the 
conversion of the whole system of 38 miles would be completed by the end 
of the year. The returns from the electrified lines were quite in accord. 
ance with expectations, and there was every indication that the whole 
system would be a decided success, both from the point of view of the 
travelling public and of the compiny. 10,900,648 passengers were carried 
during the vear, an increase of 1.752.045. Mr. Dawbarn (of Messrs. 
Mordey & Dawbarn) was paying a visit to Santos in anticipation of the 
completion of the electrification of the tramways, so that in combination 
with the general manager (Mr. Browne) and the resident engincer (Mr. 
H. M. Sayers) no stone might be left unturned in order to ensure that the 
work should be completed in accordance with a liberal interpretation of 
the contract. The net results of the electric light and power branch 
showed a small decrease, owing to the comparatively low price received 
for publie and private lighting. It was hoped that there would be some 
improvement during the coming year. The capital expenditure of 
£134,801. 75. Lid. was chiefly on electrification of the tramways, but con- 
siderable sums had been expended on extensions of gas mains and on 
electric light and power installations and appliances. 

CLYDE VALLEY ELECTRICAL POWER CO.— At the meeting last week the 
chairman (Mr. J. Mackenzie) stated that the half. year's net. profit was 
£19,976. The company had made substantial progress during the past 
few years, and the prospects were never brighter than now. The un- 
settled conditions of the labour market obtaining during 1911 somewhat 
hampered the development of their business. The company had laid in 
large stocks of fuel, and were thus enabled to supply all thar customers 
right through the strike period without any increase whatever on their 
rates for supply. A large number of works was now dependent on the 
company for their motive power, and the number was steadily increasing. 
The company had contracts on their books to the amount of 502,000 n.r. 
compared with 42,000 n.r. at the end of 1910. 

DEUTSCH-ATLANTISCHE TELEGRAPHENGESELLSCHAFT. - The direc- 
tors’ report for 1911 states that the profit, after meeting working ex penses, 
ix M.2,820,4090 (£141,025), compared with M.3,353,318 (£167,666) in 1910. 
£7,051 has been placed to reserve, £30,000 to special reserve and repairs 
fund. £2,500 to insurance fund and £3,750 to pension and benevolent 
funds. £90,000 has been applied to payment of 74 per cent. dividend 
(the same dividend as in 1910), £64358 for feos, &c., for directors and 
officials. and £26,507 is carried forward. Amongst other orders for cable 
to the West African coast the Norddeutsche Seckabelwerk have been 
occupied in laying the Monrovie- Pernambuco section of the South 


American cable (2,108 miles in length) for the Deutsch-Sudamerikanische 
Telegraphen-Gesellscahft. This cable was suecessfully laid in 10 days in 
March, and the Nordceutsche Cows dividend for 1911: is 10 per cent. 


For some years the Deutsch. Atlantische Co. has endeavoured to in- 
crease the capacity and speed of its cables, and since July the speed of the 
Emden- Vigo cable has been increased by about 50 per cent., and, there- 
fore. the same system js to be adopted on the Atlantic cables. 1n the 
report of the Staatssekretar of the Reichs-Postamtes for 1906-1910 it is 
stated that the working agreement has been in operation 10 years, and 
the equipment and management of the Deutsch- Atlantische Co. have 
been found to be equal to those of the best foreign companies. By the 
aid of the automatic relay station at Horta (Azores) communication is 
carried on between Emden and New York over a cable nearly 8,000 km. 
(4.309 nauts in length). Since Jan. 1, 191]. a telegraphic money order 
service has been in operation between Germany and the United States 
and Canada, for the transmission of sums up to $200.. Since Jan. 1, 1912, 
half rates for deferred messages in plain languages have been accepted for 
telegrams to the United States and Canada, Japan, China, the German 
colonies in Africa and most of the British colonies. 

INDO-EUROPEAN TELEGRAPH CO, (LTD.)—The directors’ report states 
that terms have been agreed both with the Postmaster-General and 
with the Imperial German Telegraph Administration for an extension 
until 1945 (similar to the extension of the Persian concession already 
granted) which will, it is hoped, be shortly embodied in formal agree. 
ments. The agreement with the Postmaster-General will, it is hoped, 
include the provision for the company’s use of an additional cross- 
Channel cable wire, which has so long been urgently needed to enable 
the company to deal effectively with increasing tratlic. Negotiations 
with the Imperial Russian Telegraph Administration with a view to 
a similar extension of the company's concession from the Russian 
Government are in activo progress. 

The company's revenue from me:save account and other sources 
amounts to £172,427. 1s. 1d.. compared with £155,519. 3s. 8d. for 1910, 
an increase of £16,877. 17s. 5d. The expenses are, on commercial and 
general account, £55,714. 8s. 10d., and on maintenance account, 


£30,372. 9s. 6d., a total of £86,086. 188. 4d., avrainst, £80.869. 6s. 8d., or 


an increase of £5,217. lls. 8d. The balance is £86,340. 2s. 9d., and 
after deduction of income tax and adding bulance brought forward of 
£11,527. 10s., the total is £95,097. 16s. 3d. £35,000 has been placed 
to reserve and £3,454, 3s 2d. has been provided to meet depreciation 
of securities to date. Deducting these sums and the interim dividend 
of £10,625 x es puid, the balance available for distribution is 
£44,018. 13s. 1d. Tbe directors now propose to declare a dividend 
for the six months ending December 31, 1911, of 17s. 6d. per share 
(making, with interim dividend already paid, 6 per cent. for the year) 
and a bonus of 20s. per share, both tax free, carrying forward 
£12,145. 15e. 1d. They also propose to make a special distribution to 
the shareholders of £12,750, equivalent to 15s. per share, out of 
interest upon certain investments and advance accounts. This dis- 


tribution, also, will be tax free. 
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JOHNSON & PHILLIPS (LTD.)— The profit for 1911 on trading accounts, 
&e., after making provision for bad and doubtful debts, and after charging 
to revenue upwards of £6,000 for maintenance of buildings, plant, &c.. 
amounts to £18,400. Ts. Id. after adding £2,154. 7s. 7d. from 1910 and 
deducting directors) remuneration, &e. (£1,369. 19s. 9d.), interest on 
debenture stock (£7,115. 4s. 6d.). reserve re debenture sinking fund 
(£5.796. 18s. Id.), interest on second debentures (£1,749. 15s.), and pro- 
viding £3,139. 7s. as depreciation on machinery and plant. &c., and 
£350. 15s. 4d. as interest on loan. There is a balance of £1,032, 15s. for 
carrying forward. ‘The directors report that the loan of £34,660 appearing 
in the last balance-sheet, and for which £50,000 short-term second deben- 
tures were given as security, has been repaid and that issue of debentures 
cancelled. A new issue of £50,000 second debentures has been created 
and £30,000 of these have been issued. 

LONDON UNITED TRAMWAYS (LTD.) — At a recent meeting of the first 
mortgage debenture stockholders it was decided to vary the trust deed so 
that moneys could be invested in the first mortgage debenture stock of 
the company, and it was also agreed to approve the proposal te abandon 
the existing herse tramway and the power to construct an electric tram- 
way in Rew-road, Richmond. 

RANGOON ELECTRIC TRAMWAYS & SUPPLY CO. (LTD.)— The report 
for 1913 states that the debenture stock outstanding on Dec. 31, 191. 
was £200,896, and the addition to the debenture debt was occasioned by 
capital expenditure consequent upon the purchase of the new 2.500 kw. 
turbine and the extension of the company's mains, A falling off in 
tramway receipts was counterbalanced by an increase in profits of other 
departments, the gross profits from all sources for the year being £50,733. 
compared with £46,177 tor 1910. Aftercrediting transfer fees and interest 
on deposits and deducting interest on debenture stock (£8.770). provision 
for redemption of debenture stock (£5,619), depreciation (£1,225), reserve 
(£10,000), &c.. the balance is £23,371. making, with amount brought 
forward (£822). a total of £24,193. The preference dividend absorbed 
£15,000 and formation expenses (balance written off) £500, leaving 
£8.693. The directors recommend a dividend on the ordinary shares 
of 4} per cent. for the year. carrying forward £728. 

RIVER PLATE ELECTRICITY CO. (LTD.)—After providing for ad» ini- 
stration ex pensas, bad debts and depreciation the net revenue for 1911 
was £47,200. 88. 10d. Adding £5,888. Ls. 10d. from 1910 and deducting 
interest on the 5 per cent. debenture stock (£10,000) the surplus is 
£42.089. 5s. 8d. The directors propose to pay a dividend at the rate 
of 6 per cent. for the year upon the preference stock and a dividend of 
10 per cent. for the year upon the ordinary stock, to place £15,000 to 
general reserve, to. pay further remuneration to the directors (£930) and to 
carry forward £7,659. os, 8d. In addition, £7,160 has been charged against 
revenue for depreciation of plant. increasing that reserve to £36422, 
and bringing the total reserves to £136,422. The board have concluded 
a provisional agreement. with the Government of the Province of Buenos 
Ayres for the continuance of the supply of public lighting by the com- 
pany in the City of La Plata, and the town of Ensenada, until 1927 at 
least. The agreement has now been confirmed by the Senate and 
Chamber of Deputies. The company has agreed to place its cables and 
electrical connections underground in a definite area in the City and also 
within five years to transfer its generating plant from La Plata te the new 
power station at Ensenada. ‘The contract also provides for large addi- 
tions to the public lighting to be supplied by the company, and paid for 
by the Province, and the company's entire exemption from taxation is 
continued during the eurrency of the extended public lighting contract. 
Extensive additions to the new generating station at Ensenada are 


necessary. A contract fora 6.000 kw. tnrbo-generator, with all necessary 


boiler and other auxiliary plant, has been placed, and it is expected that 


within two years the company will be able to eonduct the whole work 
of generating light and power at Ensenada. The capital expenditure 
for those extensions and improvements will be spread over two yenrs. 

SWANSEA IMPROVEMENTS & TRAMWAYS CO. (LTD.)— The tramway 
revenue for 1911 was £62.460, an increase of £3,151 over 1910. The 
traffic reccipts were £60,479. an increase of £3.010. After deducting 
expenses, including debenture and other interest. and amount payable to 
Corporation in respect of leased lines, and after making £7,500 provision 
for renewals. the surplus is £12,763. making with £1.047 brought forward 
£13,311. The directors recommend placing to depreciation and reserve 
£3,000, a dividend on 13,000 ordinary shares at rate of 5 per cent. for the 
vear, carr ving forward €1,713. The capital expenditure amounted to 
£8,419 incurred in connection with the doubling of a portion of the Neath- 
road line, extensions of the car shed, the purchase of six additional single- 
deck bogie cars, &c. There was also expended £6,075 on renewals of 
permanent wav, electrical equipment and plant. An agreement has been 
entered into with Swansea Corporation to defer the exercise of their pur- 
chasing powers in respect of any portion of the lines owned by the com- 
pany until Dec. 31, 1942, the company agrecing that the corporation shall 
then have the right to buy the whole of the lines without any obligation 
to grant a lease. 

VICTORIA FALLS & TRANSVAAL POWER CO. (LTD.)—At an extra- 
ordinary meeting on Monday it was resolved to authorise the directors 
to borrow an additional £2,000,000. The Marquess of Winchester, who 
presided, said that they had already the Simmerpan and Brakpan stations 
for supplying Victoria Falls consumers and Rosherville and Robinson 
Central for the supplies to Rand Mines Power consumers., all working 
to their full capacity. By August the Vereeniging station should be in 
operation to the extent of 50 per cent. of its capacity. and the balance 
should be in commission by the commencement of 1913. The demands 
of customers under long-term contracts far exceeded the capacity of their 
present stations, including the station at Vereeniging. 


Price of silver, 27;d. 
account. Consols Pay Day, May 3; Stock and Shares Continuation 
Days, May 13 and 29. Ticket Daya, May 14 and 30; Pay Days, April 
26 and May 15; Mining Shares Carry Over Day, May 10. 
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NEW COMPANIES, MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 
ABERDARE ELECTRICAL ENGINEERING CO. (LTD.) (121,424.)—Reg. 


Apri! 16, capital £1,000 in £1 shares, to take over the business of 
electrical engineers and contractors for and dealers in electrical 
a 

at Aberdare (Glam.) as Ben. Lewis & Co. Private company. Firet 
directors are A. E. Beleten and B. Lewis. 


aratus and appliances carried on by A. E. Belsten and B. Lewis 


W.J. PURSE & CO. (LTD.) (121,420.)—Reg. April 15, capital £20,000 


in £1 shares, to carry on the business of electrical engineers and con- 
tractors, suppliers of electricity, manufacturers of and dealers in 
electric, railway, tramway and other apparatus, &c., and to adopt an 
agreement with W. J. Furse. Private company. 
manent governing director, subject to holding £1,000 shares or stock. 


W. J. Furse is per- 


MORTGAGES AND CHARGES. 
LECHLADE ELECTRIC LIGHT & POWER CO. (LTD.)—Particulars of 


£350 debentures, created March 18, 1912, have been filed. Amount of 


present issue, £200. 
property, present and future, including uncalled capital. No trustees. 


Property charged : Company's undertaking and 


RECEIVERSHIPS. 
GAVAN INRIG (LTD.) - Notice of the appointment of C. G. J. Crouch, 


of 24, Lawrence lane, London, E.C., as receiver, on April 11, under 
pore contained in first mortgage debenture dated March 31, 1911, 
28 


been tiled. 
IMESON, FINCH & CO. (LTD.) (In liquidation.) -T. R. G. Rowland, 


of Stockton-on-Tees, ceased to act as receiver or Manager on April 11. 


p——————— A — e —— 


CITY NOTES. 


mm d ; 


MEMORANDA (April 25).—Bank rate 3| per cent. (since Feb. 8, 1912). 
per oz. Consols 77:—78: for money ; 78—78} for 


Priors or METALS (London).—Copper, 704; three months, 71 4. 
Lead, English, 16i:—17/!; Foreign, 162—163.  Spelter, 251—20; 
Tin, English, 207—208; Foreign, cash, 2034; three months, 200. 
Iron, Cleveland, cash, 53/7; three months, 54/4). 


BAHIA TRAMWAY,| LIGHT & POWER CO.—This company's earnings 
in March were £13,000 (increase £373). Aggregate from Jan. 1, £39,866 
(increase £1,057). | | 

CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—The directors have 
decided, subject to audit, to recommend to the shareholders payment 
of a final dividend on the ordinary shares for the half-year ended 
Dec. 31 last, at the rate of 10 per cent. per annum, making 8| per cent. 
for the year, the same as for 1910. - 

CIA HIDRO ELECTRICA DE TUCUMAN (ARGENTINA). — During the week 
this company, which has a share capital of 82,000,000, invited offers for 
$500,000 in shares of $100 each. 

CUBA SUBMARINE TELEGRAPH CO. (LTD.)—4 dividend at the rate of 
6 per cent. per annum (tax free) for the half-vear ended Dec. 31 has been 
declared. 

EASTERN '& SOUTH! AFRICAN TELEGRAPH Co. (LTD.)— This company 
announce payment by warrants on May 1, 1912, of interest for the half- 
vear ending April 30 on their 4 per cent. Mauritius subsidy debentures. 
The transfer books will be closed from April 26 to 30 inclusive. 

EASTERN TELEGRAPH CO. (LTD.)— l'his company announce payment 
by warrants on May I of interest for the half-vear ending April 30 on 
their four per cent. mortgage debenture stock. The transfer books will 
be closed from April 26 to 30 inelusive. 

HYDRO-ELECTRIC POWER |& METALLURGICAL CO. (LTD.) —This eem- 
pany has this week invited applications for £145,000 tive per cent first 
mortgage debentures at 95 per cent. 

METALITE (LTD.)— n view of the circulation of a number of state- 
ments attacking the directors and generally reflecting upon those who 
have the conduct of this business in hand, Mr. J. M. Metealfe, who is per- 
sonally known to many of our readers, has issued a statement, from 
which we extract the following as being of general interest : 7 That the 
promised dividend was not reached on Dec. 19 last is true. Could it have 
been expected when the Derby factory did not commence work until the 
middle of November? dn the balance-sheet creditors appear for 
£10.000 odd. but vour trade creditors to-day do not exceed £1.000.. Does 
this strike vou, a person of ordinary business acumen, as showing paralysis * 
True, in common with all newly established concerns, we have had difh- 
culties in obtaining ready money, large sums being necessarily required, 
but our business to-day has never been in such a sound condition or 
showing such excellent prospects, and there is every reasonable possi- 
bilitv that the statements contained in the prospectus will be more than 
realised within a reasonably short time." 

MEXICAN MIDLAND LIGHT & POWER CO. (LTD.)— Offers. are. being 
invited for $3,000.000 tive per cent. Ist mortage 90- year gold bonds of this 
company at 58 per cent. 

UNDERGROUND ELECTRIC RAILWAYS CO. OP LONDON.—C.l Bir 
Herbert Jekyll, R.E., K.C., M.G., has been elected a director of this 


company 
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Rud uda sedium : 2. 259 + 1,208 f St oe | Do. 4 per Cent. Perpetual Debs. ..,.../ 101 5/415 0° Feb, Aug .105 | 1033 
en rporation . = 7 + 217 10. 6/0 | Dublin United Trams, 6 per Cent. Pref. .. O19 318 0 May, Nov | 1013 
rua ort Tramways ...... 12 + 277 + 320 10 7/0 | Gateshead & District Trams Ord i | i—i 5 6 6, Feb A E 
spo desHytheAc,JtBd. 4, 20 T xx + o 199] 10 5; | Gt Northern & City Rly. Pret. Ord. (49. ssh |? 40! —.. | 1 
RUNE ia hon E E, = - 135 — 351 T 75, Hastings & District Elec. Trams, 6% C.P. 2k—2i .. | Feb, Aug a 2 
S up Pon ve] uar. el l IU | se 4436! Do 44 Deb. Stock... (n^ : | Mar, Soot] e| oe 
ue ierland District SE -—- 196 -— 64l | 1o, .. | Imperial Tramways Ord. c... IN Lec | 6 2 0 April, Oct jose ie 
Sica: Me T sey "UL + ee | I0 aio; | Do. 6 per Cent. Pref. AH 1-3 we Mar, Sept és i 
iL NI ation. ois F 652 | St. 2 Do. 44 per Cent. Deos. ........... "| » 743 ME Mar, Seot a : 
TEROA erts neta seees 2 12! e zx £5 | 2/0 | L of Thanet E. T. & Lt. 5 per Cent, Pref... 2 6 6 9 Jan July | ef 22 
T ae and District 5 12 H 52 il St. | Ha Do. 4perCent. Ded. Stock ...... s] gat -24 '°415 0 Mar, Sept | M un 
FER ium Cossee) 17 17 ME" 84 10, 6/6 | Lanarkshire Tramways ........- isses. 3 -89 5 3 6 Jan Juy, |] Z 
W rporation...... » 20 42 379 | , 29 | Lancs Utd. Trams 5° Prior Lien Deb Stk 8 RÁ—10b. 6 O O Feb, Aug s P 
fees ae E . 29 > alc 249 | St. | 450 rendon ne p Deb. Stock ...... | 3; 39 | A e " Jan, July | 9p DU 
West Han Cte o . 28 7o o Pili nU ui E e 31 — id 983 97; 
Wal. rovration . » H y T J -< | London United Trams. 595 Cum. Pref... —83 1 417 6 - 3 H 
woman c z B| de[f 9 p “ag | g S | Bea gate hot Dee EE INS soa 
Wolverham PPP " 12 642 wd» n. Ur tack uu m 4 ' an, July 89 7s 
decet Rn SRR dn IB| 89 f a + o 34] | E {Metropolitan Elec. TramwaysOrb...:.| Rol |s à oj AME! uj on 
Tex Peeesner » eec e | AJCÍICIA VA ceno 9 ecc292808*029 ERI: "T "P 
Yorkshire WR Trams /. » 102 ji pa. es + 245 ES 4% po 5 per Cent. Cum. Pref. onno] BOE UL Me 
Yorkshire Wool » 21| 1228] — 4 + 96 O 4f per Cent. Deb. Stock....... 93' —16 518 3! Feb Aug) i15] Y 
-Ioslire Woollen District: mol p565 laica 18 um 454 fj St | 5% Dc. 5perCent. Db. Stock ............] 97 191 44:0 O | Jan, Juy| |S 
: 281 + 737 Su i 13% ee Railwav Consolidated....... KAE 3 4 8 3 p, 98} 98 
Co Nas been made tor accrued interest or | í eh Aug | 703, 63 
t Bx dividend, t The Londoa Stock Exchange Connie har 
u ve decliaed to quote these 


(a) These comparisons 
are with the corres 

i ponding period last year. * 

| Minus 9 days f Minus 2 daye V lus3 days 4 Plus Pat electrical, 
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ELECTRICAL COMPAN IES’ SAARE I LXS'T.—Continued. 


oe az 
& Last Price | * Rats ^ Business , Z LAST, 1 . = 
a | Div- NAME, Wed, | PER CENT. | pene | Week ro | = Divi- NAME. Wa. ho DIVIDEND MN. 
— |DEND : TA ‘April 24. |YigLpED. as SS) ene. April 24. YiELDED.| DUE | ApriL 24. 
g wi | = "E 
St | Electric Rd and d Try Continued, | £ s. d | est. | st | | iod roe 
ace | 21% eae dcs Rly. Surplus Lands Stocks | 68 —70 | 3 19 9 | Feb, Aug | 694) 100 Telephones. £20 
Sri des Cent. Preference ......| 86 —88 | 3 19 6 Feb, Aug | 874 Bol | 2 | Amer. Telephn. & Telegh. Cap. St....... 148}—150}, 5 6 9 is 22 146k 
rd 5 Do. 3i per Cent. " A" Prefereucs....| 88 —87 |4 9 6| Feb, Aug | 5M, 5o]. | 4% | Do. a Trust $1,000 4 per Cent. Bds 94 —96 | 4 4 0 Jan. July Be 
St ws | D po 5i per Cent. Convertible Pref. ....| 85 —87 |4 0 5 Feb, Aug | 96t 85 fa: p | Do. o Cons. Bonds 1996 Aree 117A—119} 3 7 O | - ye d. in 
St.|3 per Cent. Debenture Stock....| 69 —9i 317 9 | Jan, July Jlj CE Wee ROATA 5% 1st Mt. Db. Stk. loot 1034 4 18 6 | Mar, Sep és] x» 
St | 31% | Da 3} per Cent. "A" Deb. Stock . ~: 88 —90 |318 6 | Jan, July 891 89 3/0 | Chili Telephone .....2 esi piedon ore | ?&—7% 413 0^ August nm oe 
St | | Metropolitan District Railway Ord. ....| 47 —478 .. | Feb, Aug | 49): 46} 1/0/75 | Monte Video Telephone Ord. .......... Eak 513 3^ Nov $a | ee 
St 44%, | Do. 4j First Pref.......ccccsccesess ! 90 —92 | 417 9 | Feb, Aug 32 90i li 0/6] De. Sper Cent. Praf: sserteasssants | *;—39 '§ 19 O May, Nov | | 
344 | Do. Assented Ext. Pref. (Int. Guar. by | | j | | St 6% | National Co. Pref. Stock ...........- : 99} ~1024 518 0. Feb, Aug | !0 91 
St Und. Elec. Rlys. Co. of Lendon, Ltd.) 76 —78 | 411 O Feb, Aug | 78! 26} t 6% | Do. Def. Stock errearen naass | 151 —153 3 18 6 Feb, fue | 151 | 148% 
St | 3% | Do. 3 per Cent. Consoltd. Rent-charge 75 —77 |318 O| Jan Juy) ©] ~ 9 2/6 | Do. 5 per Cent. non-Cum. 3rd Pref. | 58—64 4 3 3 Feb, A Ei ell Slt 
St | 4% | De 4 per Cent. Midland Rent-charge! 100 —102 | 3 19 3 | Jan, yay eres 92) MEL New York Telephone Co. 30 yr. Bnds...| 102{—103t 4 7 0 ME | 1024! 102i 
=, | 49 Do. Guar. Stock 4 per Cent. ...+-++- 88 —90 |410 O| Mar, Sep. | ,9?) 981 1) 0/7;! Oriental ....... ta | Ml 
St. D | | ar, p. | 73. 1 GE E eoa COE ee tk 14} 411 6 Avril, Oct i 6 
St | 6 o 6per Cent. Perp. Deb. Stock . 144 —146 4 2 9 | Jan, July | 145 | .. | 0/71 | Do. 6perCent. Cum. Pref. . 14—1", 416 O0 April Oct; ** | 
1 4% | Do. 4perCent. Ditto ...... eene 1 96 —983 |4 2 6, Jan, Juy | TR = t! 470, | Do. 4perCent. Red. Deb. Micah cio | Bà —90 '4 9 0 pni, wes oU 1 
| did |tPotteries Electric Traction Ord.......-.| aà, |7 0 0 April Oct go t. 4/5, Telph. Co. of Egypt 44% Db. Stk. (red) 99 —101 , 4 ls bor | 998. ... 
St. | 0/6 | Do. SperCent. Cum. Pref .........* A $3$—13 | 619 O | Feb 'Aug| 22! e 5 3/0 United River Plate Ord. l to 190,000 ) m—77 5 10 a Jan, July 21 7 
14195 | Do. 2 per Cent. Deb. Stock ....-... 89 —92 |419 6 May, Nov | “| ~ 5 Do. 5 per Cent. Cum. Pref. . | Shs Dc APTA ME: 
St D: S. Met. Elec. Trams & Ltg. 6% Cm. Pret. i—1 > 2» D à "m gm St. 44%! Do. 4] Deb. St. Red. dab 102 —194 4 | June, Dec | | 5 
100! 4% Do. 4per Cent. Deb. Stock .....e.... mT |S FS Jan, July t dod HS s coe ores ee Cite "c RU S ac e. 7 6.]a juy  **| e 
10 592 Sunderland Dist. Elec. Trms. col IstMtDb. - 8.4 0 Jan, July xb d | | 3 2 | | | 
| Undergd, Elec. Rys. Lon. Shares ...--- ede di uw c x 4b 4d Financial Investments. | | 
44% | Do. 44% Bonds........-- ju kode sed 239 TO 1-3 40 Bi e | 100 ' 984 5 3/0 | Elec. & Gen. I > " 
i 205 Do. 6% QURE cab Me LEECM a xj be | 938! 90| 10| 2/0 | Gite val nvestment 6% Cum. Pref... 3$—4# | 7 8 O Jan, July | ia 
arr Yorkshire (W.R) Elec Trams, "Ord. Pent —} x | March is | d 10 3/0 Do. Seat Pon eorcccccccence j 1315 | 2 it 6 ' Sp,DcMrJu 109 10f 
ga . 6 per Cent. Cum. Pref. ..... suu MES dU zu o ) per vent, ETSI, »asecesesosoee | -= 9 0 Sp DcMrJu| 13 ; 
St. dy | Do. 4j per Cent. Ist Debs. ..-...---- 80 at Pi dip duel ct) s 10, o% |tSubmarine Cables Trust (Cert.) ........ | 127 —130 | 4 12 0 April oer | s T 
St Electric Manufacturing, &c. | | | Colonial A 3 | 
1| 4496 | Anchor Cable Co. 44% Deb. Stock ...... 97 —9 |412 0. 98), . | | nial and Foreign Electric | 
i, 1/23 Aron Electricity Meter Ord... ..... srs) Ried Le14 0 sl RI ue Railways, Tramways, &c | | 
7 0/75 un k b Wil Pref. cessos. — 12k i | 714 6 April, Oct El es 52 A | | | 
Le lee A Sore m Aa 2 oy Amb Seth, a TL e 2/3 | Anglo-Argentine S4% Cum. tat Prof...../ SIEF | § 4 6 | April, Oct | Sai on 
: 6/0 | British Insulated & Helsby Cables Ord.. 61—7 7 3 O0 | July, Feb 178. ZA 4% Do. 4% Deb. Sb celsis Plame T Eis 4 jan, July sh 94 
St 3/0 | Do. 6perCent.Pref....... ee 5i— i |5 0 0 July, uy by). Dt 44%| Do- 4454 Deb. Stock «-.»ecsesseces 102 —104 4 4 ! aS: Dec | 9 | 941 
S 44% | Do 44 per Cent. iat Mort. Deb. (red.)..| 101 —103 | 4 8 O| J n Tul 2 a 5% | Ba 59. Du Glock serasi esaka iepa 103 3—105 | $ d " 1024! 1024 
St A Do, 594 Mort, Deb Stock ........-* 102 —104| 4 17 O a. QUE] uM. so Iu | Auckland Elec. “Trams. 5% Deb. (red.).. 104 —106 | er aaah 4008 
3| «i76 aa Ld Jaen pc erga 914—341*, 4 15 3 | Mar "Sept | 911i e 7 4/9 ow Electric Trams. Invest. ‘Oni... io 8p—913 | 2 i 0 Jan, July | l E. "A 
oa ri estinzhouse 10 per Cent. Pre "A : | ET ca o er Ce E: | ay sees | 
a4 6% | Do. 6 per Cent. Prior Lien Dbs. (red.) 99° —102 | 519 6 | Feb, Aug Ty i013[St. | 44%, Do. A oer MEE Pref, rre ione d. ete Er Nov 5& | 
sr. | 4% Do. 4per Cent. Mort. Deb. Stock ....| 63 —68 EA A. Jan, l 60 | o5ijlt. 895 | British Columbia El. Rly. Df. ‘Ord. EMEN. nidi 4 8 9° Jan, July sa 100 
St 5% | Brush Elec. Eng. Co. Prior Lien Deb Stk 774—824 |6 5 0 pu. s *ISt. 6% | Do. Pref. Ord. Stock DR 125 Né 30 511 O° Mar, Sept | 123). 141 
St 4j 5| Do. 41% Perp.lst Deb. Stk «.«««e-- 713 |6 8 9| oe | o) ct Bey 5% | Do 5% Cum. Perp. Pref. Stock... ee a, 4M. 0 Min For at e 
FU CCEETESEETEIEEIHAMBEE EXC uec ee 
e 5 allender's Cable Con. Ord... s««« see 10)—114 | 6 10 O , 1153. 1H JA o. Vancouver Power Debs. ........ 103- a pni, Oc s T 
? 2/6 | Do. 8perCent Quis T es ecsdads S SEE | Jan, July | '$* St. 4402! Do. 419, Per PME ptite 103 —105 4 6 6 | Jan, July | =.) + 
ui 44% | Do. 4} per Cent. Ist Mort. Debs. (red.)| 981 —1001. : y^ : gan, n «Nos Swist | 597^ Buenos s qeu Uapi EME Db ^ A ey O e 104 | 1004 
st, | 2/6 Castner-Kellner Alkali Co. ..... «ese 31—31 |5 6 9 Mis. Noy | 3H! 33 St. | 6% | Buenos Ayres Port & City Tr s * ut j—101j 4 19 6 Mar, Spt | +.) -- 
1 4195, | Do. 44 per Cent. Ist mort. Deb. -red.)..; 105 —109 | 4 4 O Fob 2 | | Deb, Stóck 5.1.5. T.I tice er 93 —97 | i 
1 0/75 | Shadburn’s (Ship) Telegraph Ord. ...... 145—145 | 7 5 6 | March ug 5 2/6 | Calcutta Tramways (1 to 137,610) ...... 6 = 6 6 0j Feb, Aug | 95 93 
į 0/85 | Consolidated Electrical Co. s.ssesseeee. 1—i 7-5. D jos dés x 5 2/6 | Do. SperCent. Cum. Pref. EREET 4 I6 * - 7 Mar, Sept | ^H! 6;! 
| 0/6 | Consolidated Signal Co. .. «eee ee di & 0 ARMIS ~ | JSt, 44%) Do. 44% Ist Deb. St x "C ela hi aar. 419 O Jan, July ak - 
3 0/7} | *Do. 6 per Cent. Pref. «... esee 2-8: B 0 6 fed a met des 0| O/é Cape Electric Tram T sis JACI KG E —103!4 8 O. Jan, July 102, 
100! es? Crompton & Co. (Nos. 1 to 85,000).... +—i 22 Tan "t D a Se 5 1/3 | City of Buenos Ayres Trams Co. 1904)Sh. SL aa | “+ ii 
) soi | Do. 5 per Cent Ist Mort. Debs. (red.)..| 58-68 | 8 6 O| Jan, July | <2 | tt 4% | Do. 4 per Cent. Deb. St at sh. ptum ae Gee |. aper ue 
S 1/0 Dick, Kerr & Co. Or "NEW ot EN 31—1T 5 19 G | zd July ee ae t. 592 | Colombo Tr. & Ltg. 597 he Mt. Db PEET 101 —103 3 18 6 June, Dec .. | ee 
St o7 Do.. ze m Ad Lu E SV ada e |6 0 0| Sept eei ct [| 59$ Havana Elec. Ry. Con. T So e ES 93 —98 | 5 4 9 May, Nov EAE 
-| 44% o per Cent. Deb. Stock ........ 93. — vr REA died ear à | 
5 Ms pd s Pa (" y A j (£3 pd. EN 4 " 3 | Jan, ees | i | «s 100 vA | Hors Soong eod Go. 8 per Cent: Ist 101 —104 | ) 4:7 6 Feb, Aug ee | ee 
ys o STIS IMNTTATETARITLEDLAMIRA X. 25 id . a | | Mort. Debs. ... 
ee 4% | Do. 4per Cent. Mort. Deb. Stock (red.)| 66 me Edi 5] (e AUR m | B d eei Kalgoorlie Elec. Thai AOR a ay 606 | June, Dec | ** , ** 
2 5% | Do. Sper Cent. 2nd Deb. Stock ...... ee ee ae 0] ee M | a E. t.| 5% | Do. 5 per Cent. * A" Deb. Stock .... | a 23 5 A 9s | 1 a 
5 23% | Electric nstruction Co...... een $—1 sta 5$] pel ) M Lg, : t.| 6% Do. 6 per Cent. "B" Ditt tock .... 9! —34 5 8 Q: Jan, July, ss e 
St 1/4: | Do. 7 per Cent. Cum. Pref..........- | 1§—1g :8 0 0 | July ad apob EV l 0/7 | Lisbon Elec. Trams. Ord dian idi | $6 —0 110 6 O Jan, July |. + . 
" 4% Do. 4 per Cent. Perp. 1st Mort. pete. 7 —36 15 9 0| UR PE | ad io] De bpa Cet Cum. A PAn ! l =f 4 TG Or "Tally vs os. dy us 
St. | 5/0 | General Electric (1900) 5% Cum. Pref. . 9.9 5801] na Dec Nc St 5% | Do. SperCent. Reg. "rt DÀ et nn | A. -— 4 16 O, Jan, July | t e 
S 49, | Do. 4perCent. Ist Mort, Debs. ees OS c "aU - oi UE lg, t. 59? | Madras Elec. Trams. 5o, Deb, S DS. eee | OB —99 '5 3 0| Jan, July | va 
4 A Here rie ixcxvheal Albee | & 15. 0 Feb Aue | i2} i2 4100 50% Meus Trams & Lt. Cathe Ween hk Be s | : p ae Jan, July ` 
0. per Cent. Pref. ..-sseeeseeees 41à—5 : 2s .. | 5% | Manila Elec. Ry. $1,000 Gold Bonds.... L3 
E 4196 Nu RT kc uo p Vat ‘et 108 | 4 3 9 | M t ut 2.93100 sii 1Mexicc naa to eae Gold odd are] ig S ~ d^ A Feb, Aug E (18 
.. | India Rubber, Gut. Per., &c., Wor Bl—91 ' , NEC 59 Do. Ge 5o; Gc Rac an. . 183 
|) 579 | Do. Sper Cent. Cum. Pref. «+++». S R E T aa A Aido ee? | De. ea Ms O He Hil 1 duit Rie eG "ER 
109| 4% | Do. 4perCent.Debs. (red) ...-..:-| 9 95 l4 E 6i Ok] '* [St | 44%! Montreal St. Ry. Sterlin ^W pride pA 101 —103 ; 516 0 z ' 102} 1011 
St.) 5% | Johnson & Phillips 5% Ist Mt Deb. Su 76 —78 | 6 10 O iioi ws wert | Debs. (1922) (Nos. 691 to 2 002). Tm f | | 
3 ^. | National Elec. Construction Co. .......- 1—1 h | x dl d t. | 44%) Do do. (Nos.1 dido asses | Aai —102 | 4 9 Q | Feb, bii or oe ae 
`> | Richardsons, Westgarth & Co., Ltd., Ord. —k EE NEU 4 Ex E si 0/6 °| Perth Elec. Trams Ord. Lysistes Sy oe eS ean 
sias Do. 6 per Cont Cum, Pref Desert us. w PD NR win 5% | Do. Ist Mt. Db. Stock niiin oh tee aay € May July | inp 35 
-| 4196 o per Cent. Perp. Deb. Stoc B8 — , 2 - ur 3 angoon Elec Trams. & Suonly Ca. 6° A = an, July ho o. 
12: ah ampas Senin o dai Cum. Pref. us " m ? | Jan, July | ** | 7 | e | res ER biis oe Si—St 15 9 0) | 
. | Telegraph Construction aintenance..| 33 —35 | 6 Sr 35| 3 t| 440%! Do. 44% Ist Mort. Deb. Stk. ........ - +e . ^ 
i 4% ae A aeo eee Bonds (1909).. | 991—101 3 19 : | ie Tur E | 33) 100, sr [ho Janeiro EE qp om PE TET i4 eri | i 4 d ds i Bh 121} 
ckers, A EET TN Cre Le — o ox : iil. of o. All ere ud Me cee bor | z 
1| 0/6 | Do. SperCent. non-Cum. Preference. . Deb j oo | cn ried 2s 4100 Sos Do. $0 yt Me Bads MEME BEEK EU Te 4 15 6 . | 105. 1041 
St.| 59; | fDo. 5 per Cent. non-Cum. Preferred ..| 105 —109 | 4 11 9 | ii: D 25 MOD $2} | Sao Paulo Tramway, Lt. Power $100 St. sag —210 d m ê | 384 97i 
St.' 40% | Do. 4perCent. Ist Mort. Db. Sk. (red.) 1014—1034; 318 0 June, D Ss | "is o | Do. 5 per Cent, Ist Mt. $500 D a 104} — Ao E. e | o 
TEE C DEHHLOPE ok ce CE Tg et oe TS E 
y 0. er Cent. 3rd Mort. Debs. ci i 96 oron 95 i . | 
‘4 Villians obinson Ord. ..... we dw M 24 ` $as | | ' 
el ais Do. 6 per Cent. Cum. Pref. kx Sta s wes a a pte Les | k Colonial and Foreign Electricity | | 
St. | 4% | Do. 4perCent. Ist Mort. Debs. ......| 59 —6l | 6 7 0 Ma ; á | Supply, &c. | | | 
e Telegraphs. Vcr | op cde 5 30. Adelaide Elec Supply Co. 6% Cu. Pr. l 51—5i | S & 6! Mar, Sept’ 533 
10) 80 | Amazon Telegraph... «sienne ae oe ee TE ig £1 5% | Do: 59 Deb. SI cen annasnyen ans’ eu 2 RP eet 
ee | 5% | Dc. Sper Cent. Debs. (red.)..++++++-- 971—994 | 5 1 5 | Jan July 98! 974 10 6/0 Bombay E.S. & T. 6% Cum. Pref. ...... ll —11h 540 E ni S 
zr | 15/0 fAnglo-American «+se+eseeee HC 65 —67 |4 9 9 |FMy.AgN ü Y. Qo $529: Do. 4b per Cent. Deb. Stk. (red.) y8—i00 411 O! Jan, July | 994 . 
4 130/01 tDo. Preferred ...... eee sesa 1077—1082' 5 10 0 i F'My Ag N | 108} 1071] vs aa: E 5 per Cent. 2nd Mort. Deb. Stock... 99 AG 1X 19 D^ , | "E we 
t.1300| Do. Deferred  sraisperirserid ke 256—264 | 5 16 0) F.My,Ag.N| 256 25] 5 /o | Calcutta Elec. Supply Ord. ...... eese 6i—7} '515 3 April, Oct | 7} 7i 
St. | 4% | Commercial Cable 4 per Cent. Deb. Stk...) 84 —86 | 4 !3 0 |Jn.Ap WO cb s 2/6 | Do. 594. Gumi. Prei qos uccoers sess 5—5} .115 3 : auc ue 
10! 6/0 | Cuba Submarine i eens ae Capt: “gt —i0t | 517.0 Beh a a | is 5% Calgary Power Co. 5°% Ist Mort. Bnds.. 921—914 S 7 0! e 941 93l 
10, 10/0 | Do. Prejerence 10 per Cent... ... 12—18 | 511 0! Feb, Aug | **| x tu 2 Canadian Gen. Elec. Co. Com. St. ...... | 116 312 6 0 0 * | L173) 1154 
5. 2/0 | Direct Spanish Ord. ....... eerte - 31—3$ |514 0| April Oct E =< hoo $33. Dar 29), 0mm PE Stoei o srceneex vio s | 117 —1211 8 15 6| M [129 119 
ES 5/0 | Do. lOperCent. Cum. Pref...» ee 71-3: |6 5 0 | And Cet li Ae, a | 5% | Castner Electrolytic Alkali Co.(of U.S.A.): | | 
“id tro o | Do. 4} per Cent. Deb. = aoe o Kdrds aieti d a 93 PETS 4 10 0 | Jan "July Ms | Ki o» | lst Mort. Stl. Debs. a ob a as. W426) AENA, | 97 —102 5 0 6 Jan, July | oe oe 
10! 2/0 | Direct United States Cable ..---s+eses: 71—8t | 5 15 O |jfa Ap, Jy,0 d s 5% | “Elec. Development Co. of Ontario $500 bds | 914—934 | 5 7 O)| T: 924, .. 
109 419% | Direct West India Cable 4499 RgDo.(rd.) ..99.—101 | 4 10 O | June, Dec | 2: | z: RSV e cu QUIE ware eee wore | 
2t. 25/0 | Eastern Ordinary ...«..: ett 134.—137.1 5.2. 9 Ja,My, Jy o 137 | 134 5 | ist More DaD SE saune oL es 83 —86 518 0 Jan, July ee "m 
3t. | 17/6 | Ro; 3 per Cent. Pref. Stock ..+++++- |4 4 0. Ja My.]y. 82j 82110 | de Indian Elec, Sup. & Trac Coa o. oe | i-l} T - vs ae 
St. | 4% er Cent. Mort. Deb. Stk. (red.).. i014 Ioh Sie SREP et dun ue ee c ram pu Uie. MIS que Moro Mise xe P 34 
St. | 2/6 Eastern Xtension ..sseecoesosocoooee | 1 24—13} |5 8.0 |JaÀpJy,O 13%, 121 | LEE Do. 6perCent. Cum. Pref. .......... £—1 1814 9! April, Oct; ae. U * 
100, 4% aor Deb. Stock ......-.-- ..991—1013 319 6 Feb, Aug iy vm | Kaministiquia Power Co. 5% Gold Bnds. 103 —105 | 415 3| ws 103] .. 
25| 4% | Bostern S. Af. 4% Mauritius Sub. Debs, 99 —101 | 4 0 0 May, Nov | + | : | Madras E. S. Corp. Ord. ...... sees] 23720 | ee ee 206 2k 
10 5/8 | G.N. (of Copenhagen) with coup 84 ----| 32 —33 |5 9 0 Jan, July | 32b. . t 50/0 Melbourne E. S. Co. Cons. Ord. St.. ..... 1103 —107/2 6 9! a a | 105 ' 2:034 
29 12/6 Indo-European ik eee cine P E. ETET 574—59¢ | 5 10 3 ay, Nov 53i 57 t | 5% | Do. 5% lst Mortg. Deb. St tock ATE 1021 —1051 4 14 [e] i , Jan, July | | 104] 1034 
100 % Mackay Companies Common .. ..- snes), 83.85. 1.5 18. 0. | Ia. AD, O] «+ NE oe | Mexican Elec. Light Co. 5% Ist Mort. | 
100! 4% Do. Preference ........ eee ers TO eee 512 0 |! Ja, Ap.]y, ye dis t | | Gold: BOUGS: NETLEYVTTTTTETLT TTL TILE 84 —85 | 518 o Jan, iy. 851 841 
1! 1/9 Marconi's Wireless da eni tcu] Se CS | Avril , op alee $1 o. To C & Power Co. Com. St....... | 84 —85 1414 0 jn,Ap, Jy,O 3 
1, 0/8; Do. 7% Bartipg. Pref. ...... t 8 88.0 lo 3) : 9i; 6 $34 | Do. 7^0 Cum. Pref. St...,........ eee | 1051 —1075 610 0 | May, Nov | 1064 1051 
100| 495 Pacific & Europ'n Tel. 4% Guar. ELT 991—1011| 3 19 6 | June Dec | «> | ido 5% | | Do. 5 Ist Mort. Gold Bnds......... | 944—966 | 5 3 O Feb, Aug | 95 | 95t 
2) 1 ast Coast of America « sasise Rael Me TE ay i| e | 5% | S uoa "Rly. L. & P. Co.lst Mort.Db.Sk| 88 —90 |512 O| T | gy! 8&8 
O0 40% | Do. 4 per Cent. Debs. ....... eed oe d | Jan is ad NEA 100) $2 | Montreal Lt., Ht. & Power Co. Cap. St... 204 —209 ' 3 16 6 | F,My,A,N | 207 | 205 
10. 1/6 | West India & Panama ...-sessseresers| -4 HE 1s 9 6| May, Nov | 21k EN a 5% | Northern Lt., Power & Coal 5% Gd. Bds. 39 —41 |519 vi T4 
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NOTES. 
Rar d. 
The Melbourne Electrification. 

Ix 1908 we gave an abstract of a report by Mr. C. H. 
Merz on the proposal to convert the suburban railwavs of 
Melbourne to electric traction. Three systems of suburban 
lines were considered with this end in view, the lengths of 


route being respectively 29, 65 and 124 miles, and it was 
evident that a change to electrification would be an 


advantage in handling the rapidly increasing traffic. Mel- 
bourne then had a population of 526,400, and there were 
numerous, rather scattered suburbs, with whose population 
the habit of travelling had been rising rapidly. Thus, in 
1898 the number of journeys per annum per head of popu- 
lation on the railways and tramways was 159, with an 
average receipt of £1:64 per annum; whereas, in 1907, 
these figures had risen to 236 and £22 respectively. The 
passenger Journeys per annum on the railways had increased 
from 38,912,263 to 64,162,344, and on the tramwavs from 
36,245,280 to 60,558,098 during the same period. On the 
other hand, main-line electrification did not appear to be 
profitable, and, for this reason, Mr. Merz recommended the 


adoption of continuous current at 800 volts, and, to render 
this pressure safe, the use of a protected third rail. The 


power house was to supply 35,000 E.H.P. 


As appears from our advertisement columns this week, 
the scheme is now to take practical shape, for the Agent- 
General for Victoria is prepared to receive tenders for 
plant. From the particulars that are given we can gather 
that the four years which have now elapsed have been 
sufficient to render a more ambitious scheme desirable, for 
equipment is required for about 300 miles of single track, and 


; the generating station is to have a capacity of 60,000 kw, ; 


also substations for supplving current to the line, and the 
electrical equipment of a large amount of rolling stock. 
The turbo-alternators may each have a capacity of 10,000 kw. 
or 20,000 kw. Further, it would look as if Mr. MEnz was 
now prepared to waver in h's opinion that continuous current 
is the best system under the conditions, for tenderers may 
submit proposals for the supply either of continuous current 
or single-phase equipments, It will be interesting to see 
what the result of these competitive tenders will be. 
Evidently, our colonies mean to go ahead in regard to 
electrification, and if our railway engineers in this country 
do not move more rapidly it looks as if the old country will, 


in this respect, be left behind. 


——— a 


The Third Kelvin Lecture. 
THE Institution of Electrical Engineers is to be con- 
| gratulated on the third Kelvin Lecture which was delivered 
28th by Prof. H. pu Bots, of the University of 
Berlin. Thetheme wasthe work of KELVIN in the domain 
of electricity and magnetism. The impression produced 
by the alertness and refreshing vigour of the lecturer’s 
style was enhanced by a double reason. Twenty-five years 
ago Prof. pu Bois studied under KELVIN, and on the 
table stood one of the early models of the current balance, 
No. 3, to wit, with its mercury cup connections; and 
appended, the certificate of the test made on it by Prof. 
DU Bors in the laboratory at Glasgow. Again, our visitor 
is a distinguished investigator in many lines of magnetic 
research which were inaugurated by KELVIN, and reference 
was made to some of the results obtained by him and his 
pupils in certain of these directions. The du Bois mag- 
netic balance and the du Bois electromagnet, with its 
interpolar tield of 55,000 C.G.S., are already well known 
amongst us. In his ironclad galvanometers, or “ Galvanic 
Dreadnoughts,” he has embodied the/results of his/investi- 


on April 
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gations as to the conditions of effective shielding from | clean, as will be evident from the curves given elsewhere.. 
external fields, so that it is now possible to reduce the dis- ` Finally, we may remark that the candle-power figures, 
turbances due to electric railways to some ten-thousandths | which involved about 400 observations for each polar: 


of their value. 


| -—— 

REFERENCE was also made to recent Continental 
researches on the .magnecrystallic properties of sub- 
stances such as pyrrhotiue, and to their bearing on the 
idea of the * magnecule" Also to the new science of 
macneto-chemistry which is being rapidly built up, and 
which has already furnished many additions to the list 
of bodies possessing ferromagnetism—a property which 
was almost coming to be regarded as the monopoly of 
iron, cobalt and nickel! Prof. pu Bots, disclaiming any 
attempt. to traverse the whole ground of KELVIN’s work 
in the branch chosen for the discourse, performed a service 
of the highest suggestive value in giving a clear, bird's-eye 
view of these recent developments, some of which are as 
yet only imperfectly appreciated in this country. 


— ———— 


Flame Arcs. 


THE Paper read by Mr. SoLoMoN before the Birmingham 
Local Section of the Institution on “ Yellow Flame Arcs " 
is one of the most valuable contributions that has been 
made to the subject. The Paper is not concerned with the 
details of different lamps, but deals with the characteristics 
of the arcs obtained in typical types of lamp, and the effect 
of changes of current and voltage and of different carbons 
on the light distribution curves. Considerable attention 
is also given to the classification of carbons, on which 
subject there appears to be much confusion at the present 
time; and the author draws attention to the apparent 
desire of lamp manufacturers to design their lamps so that 
they require special carbons. This does not; however, 
always have the anticipated effect of securing future orders 
for carbons. 


—— me 


In the case of open-type arc lamps Mr. Sorowow states 
that the rate of consumption of carbons has hitherto been 
considered of supreme importance, notwithstanding that 
25 per cent. greater efficiency can be obtained with higher- 
grade carbons at the expense of only 15 per cent. reduction 
in burning hours, and 4 per cent. greater cost of carbons. 
Many of the 99 per cent. of lighting authorities who, the 
author remarks, still prefer the longer burning hours of 
low-grade carbons, are, however, doubtless obliged to pay 
considerable attention to the question of burning hours, 
since the standard Jamps usually employed take 12 in. 
carbons, which give about 17 hours of burning—that is, 
little more than the daily hours of burning of an all-night 
lamp in winter. Any material increase, therefore, in the 
rate of consumption of the carbons might be impracticable. 
The lower cost per candle-power with better quality carbons, 
in spite of their greater initial cost, is, however, now generally 
appreciated, and the figures given by the aithor are of 
considerable interest. The effect of different carbons on 
the amount of light produced is strikingly emphasised bv 
the curves (reproduced in Fig. 10 of our abstract) for the 
Crompton-Blondel lamp. Attention may also be called to 
the importance of maintaining the globe of an arc lamp 


curve, should prove valuable to engineers in making. 
estimates as to the relative efficiency and cost of arc lighting. 


and gas lighting. 


Trailer Cars. 


Tue subject of trailer and coupled cars is at the present 


time receiving a large amount of attention in tramway 
circles, more particularly in view of the application of the 
London County Council for powers to run their tramcars 
in this way. Much evidence has been collected as to the 
experience of undertakings where “ trailers " are in use, and 
the “ Tramway and Railway World," which a short time 
ago gave the opinions of American neswpapers on this 


subject, published last month a number of letters from 
Continental tramway managers in favour of the running of 
such cars. The undertakings in question are of considerable 
importance, and include Berlin, Hamburg, Moscow, Copen- 
hagen, Rotterdam, Milan, &c., so that their marked unani- 


mity in favour of trailer cars should carry weight in this 


country. The fact must not be overlooked, however, that 


conditions here are very different from those abroad, par- 
ticularly as regards the type of car used, the greater density 


of the traffic, and the character of the thoroughfares through 
which the trailer cars would run, so that such experience 
is not so important as might at first sight be supposed. 
There is certainly wide-spread opposition to the use of 
trailer cars on the Council's tramways, but it is difficult to. 
see how the traffic can in future be satisfactorily dealt with 
if permission to use such cars is refused, and if at the same 
time no passsengers are allowed to be carried bevond the 
number for whom seats are provided. 


— E 09 et —— 


Territorial Engineers.—Lieut. Wilfred T. Dodd, Westerm 
Cable Telegraph Company, Royal Engineers (Army Troops); 
has been promoted to the rank of captain as from March 23rd, 
and Second Lieut. Stanley Morris is gazetted as lieutenant of 
the same unit as from the same date. 


7,500 kw. Interpole Rotary Converter.—A 7.500 kw. 
commutating pole rotary converter has recently been installed. 
in the Ninety-sixth-street substation of the Interborough 
Rapid Transit Co. A feature is that the present 7,500 kw. 
machine occupies but a trifle more floor space:than was 
occupied by each of the old 1,500 kw. machines which were 
standard with the same railway a few years ago. Although 
guaranteed to take care of load variations up to 7,500 kw. only, 
this machine is reported to have handled successfully variations 
up to 10,000 kw., that 1s one-third greater than its rating. 


Cable Interruptions. Date of Interruption. 


Latakia—Palura ................ PEE EE "+ May 26, 1910 
Cadiz—Tangier ............cceceescccescunececescecsevecs Fen. 27, 1912 
Alhucemas — Penon de la Gomora..................... Feb. 28, 1912 
Ceuta —Lstepone ............... TET Feb. 28, 1912 
Melilla —Chbafarinas ............ EE vis T Um Feb. 28, 1912 
Cadiz —Teneritfe.. Lili eoe.. e eise e nexa oe rn eg ka Feb. 29, 1912 
Jeddah—Suakim ..... |... seece eee nere tno Mar. 4, 1912. 
Cape St. James—Doson...... . d P ee Mar. 14, 1912 
Chafarinas—Nemours ......... TET VEL Sce ds April 10, 1912: 
Salonika—Lemnos  ............ eee nente April 18, 1912 
Chio— Tenedos ............. uiid er ere April 20, 1912 
Syra—Chio (1 and 2) .............. eene April 20, 1912 
Sculamova—SamoS .sesssesesessescesose ee T April 21, 1912 
Marmariza—Rhodes  .............. ee leues April 21, 1912 
Dessika—Tenedos .............. e». April 24, 1912 
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Colour Correction id Mercury Vapour Lamps.—The 
latest method of compensating for the lack of red rays 
in the light emitted from a mercury vapour lamp is that due to 
Dr. von Recklinghausen, of Paris, and depends for its operation 
‘on the principle of fluorescence. An alcoholic solution of 
rhodamine is employed for this purpose, to which other sub- 
.staces are added to counteract its instability under the action 
of light. This solution is then spread over a paper surface 
which is used as a reflector. In this way a white, and even 
lightly rose-coloured, light can be obtained from the lamp. 
With a lamp arranged in this fashion it is noticed that the 
colours of various fabrics show no change when compared in 
daylight, and in this respect a much better result is obtained 


than with the metal filament lamp. 

An Electric Water Heater.—The “Electrical World” 
describes an electrical water heater which Mr. H. A. Fee, of 
Adrian, Mich., has constructed out of an insulated 6-gallon 
tank and three 16 c.p. lamps. The latter are enclosed in a 
special vessel in the base of the tank, whose top and sides are 
blackened, while the bottom is fitted with a tin reflector. This 
water heater is operated day and night during the summer 
when the Fee household cooks with electricity, and it supplies 
all the hot water needed for the family of five, including the 
small quantity requirements of the bathroom. The water is 
kept at nearly boiling temperature and sometimes steam 1s 
formed, indicating that the tank might well be made a little 
larger, or less wattage used to obtain the same service. From 
the central station standpoint Mr. Fee believes that such a con- 
tinuously connected heater could be operated profitably at a 
cost of from 4s. to 5s. per month, thus providing a desirable 


long-hour summer load. 

Electric Traction in Berlin.—The Grosse Berliner Strassen- 
bahn’s annual report for the calendar year 1911 shows that the 
company paid a dividend of 82 per cent. on its stock capital of 
-approximately £5.000,000. The gross earnings from passenger 
trallic were £2,174,200 compared with £2,073,150 in 1910, 
and the respective operating expenses were £1,195,600 and 
£1,152,250. The operating expenses were 55 per cent. of the 
gross earnings, compared with 55-6 per cent. in 1910. The 
number of passengers carried increased from 427,700,000 to 
417,000,000, and the car mileage from 60,281,159 car-miles to 
62,919,501 car-miles. The gross earnings per car-mile were 
8-4d.,as in 1910. The expenses included £17,720 for the wel- 
fare of 11,453 emplovees, £15,522 for maintenance of track and 
overhead lines, £43,569 for accidents, £155,788 for rolling stock 
maintenance and improvements and £251,510 for electrical 
energy. The totaltrack is now 338 miles, an increase of 6:6 
miles compared with that of 1910. The number of cars was 
increased from 2,628 to 2,737. After the payment of the stock 
dividend, £25,000 was set aside for the amortisation fund 
covering right-of-way, £125,000 for a fund covering renewal 
of track only as power is purchased, and £27,500 for the 
renewal fund covering rolling stock. The municipalities in 
‘which the company operates received £148,395. 


National Physical Laboratory.—‘‘CoLLECTED RESEARCHES,” 
Vor. VIII., 1912.— The latest volume of ‘‘ Collected Researches” 


indicates in no uncertain way the wide scope of the work carried 
on at the National Physical Laboratory. This will be evi- 
‘dent from the titles of the Papers included, which we give 
below. The names of the journals in brackets indicate the 


publications in which the communications first appeared :— 

“ The William Froude National Tank and its Equipment, Part L," by 
Mr. G. S. Baker (“ The Transactions ” of the Institution of Naval Archi- 
tects); " On the Methods and Apparatus Used in Petroleum Testing." 
by Dr. J. A. Harker, F.R.S:, and Mr. W. F. Higgins (" Petroleum 
World "); ‘ The Constitution of the Alloys of Aluminium and Zine,” by 
Dr. W. .Rosenhain and Mr. S. L. Archbutt (“ Philosophical Trans- 
actions ") ; “ The Mechanical Viscosity of Fluids,” by Dr. T. E. Stanton 
(" Proceedings " of the Royal Society); ‘ A Silica Standard of Length," 
by Dr. G. W. C. Kaye (* Proceedings ” of the Royal Society); '* Analysis 
a Tidal Records for Brisbane for the Year 1908,” by Mr. F. J. Selby 
3E Proceedings " of the Royal Society); “The Heating of Cables with 
Current, by Messrs. S. W. Melsom and H. C. Booth (^ Journal” of the 
LE.E.); “On the Behaviour of Fused Silica at High Temperatures," by 


. Mr. A. Blackie (** Transactions ” of the Faraday Society); " Report on 


Hard-drawn Copper and Bronze Wire," by Mr. R. G. C. Batson; " Notes 


on the Constancy of Integrating Alternating Current Meters in Relation 
to Road and Railway Transport.” by Messrs. C. C. Paterson and. A. 


t Kinnes (Tug ELECTRICIAN); “ The Heating Effect of the Currents in 


Precise Measurements of Electrical. Resistanee,” by Dr. R. T. Glaze- 
brook, F.R.S., and Messrs. W. R. Boustield and F. E. Smith (“ Pro- 
ceedings” of the Royal Society); " Report on Five Samples of Magnetic 
Sheet Material Tested for Total Loss and Hysteresis at the Physikalisch- 
technische Reichsanstalt, the Bureau of Standards and the National 
Physical Laboratory.” by Messrs. A. Campbell, H. C. Booth and D. W. 
Dye (^ Journal " of ILE.E.); and “ The Blythswood Dividing Engine for 


Ruling Diffraction Gratings," by Mr. W. A. Scoble. 

Electrical Photographic Printing Press.— The “ Electrical 
World " describes a machine which enables the sensitive paper 
or post cards used in photographic work to be fed against the 
negative at the rate of 1,800 an hour, exposed to a strong actinic 
illumination for a definite, uniform period, and then delivered 
to a japanned carrying tray, in which they can be dipped 
directly into their developing and fixing bath. A } H.P. 
motor drives the machine operating the various conveyors. 
The paper to be printed is fed into the machine as into a 
jobbing press, and when brought opposite the negative an 
auxiliary contact lights a group of 100-watt tungsten lamps in 
the exposure cabinet, the interval being adjustable for any 
definite period. Except when making an exposure, these 
white printing lamps are extinguished, the machine being 
operated in the ruby light of the dark-room. Trial exposures 
to test the densitv of the negative can be made with the aid of a 
hand printing frame, which folds over the lamp cabinet. When 
the proper exposure has been determined, the time required is 
marked on the nevative, enabling identical and uniform results 
to be obtained at any future time. The machine will print 
from negatives up to 8 in. by 10 in. in size, and althouch its 
principal application isthe production of commercial pictures, 
such as post cards, advertising matter, &c., portrait. makers 
who have trouble getting uniform prints can use it to advantage 
in printing only a few photographs. 

Earthed v. Insulated Neutrals in Colliery Installations.— 
A Paper on this subject was read on Saturday evening last. by 
Mr. R. W. Peters at a meeting of the East of Scotland Branch of 
the Association of Mining Electrical Engineers. At the outset 
the author outlined the principal advantages of each system as 
follows: Earthed Neutral.—(1) The maximum potential to 
earth of any phase is limited to 58 per cent. of the line voltage ; 
(2) the danger from shock is greatly reduced because contact 
with any phase and earth is only 58 per cent. of the line voltage ; 
(3) leakage tripping devices can be used which will switch off 
the supply when an earth occurs on any phase. This reduces 
danger of shock and explosion ; (4) leakage to earth results in 
isolation of a defective circuit. Insulated Neutral.—(1) It is 
possible to run a system with one phase earthed; (2) two 
phases must go to earth or be short-circuited before the supply 
is interrupted ; and (3) there is supposed to be less electrical 
stress on the insulation. In the course of the Paper Mr. Peters 
said he favoured the earthing of the neutral. This decision 
had only been arrived at after 16 years’ experience in mining 
electrical work, both on high and low-tension three-phase 
plants, and on large direct-current insulated systems. He, 
therefore, claimed to have had special opportunities of observ- 
ing the results of earthing. At the same time, it must be clearly 
understood that the writer did not mean to infer that earthing 
the neutral point was the cure-all of all electrical troubles in 
mines for good insulation must not be lost sight of. He 
strongly advocated the earthing of the neutral at one point 
through a suitable resistance in all cases of three-phase supply. 
He believed in having armoured cables throughout, and the 
motor frames, switch-boxes, joint-boxes, gate-ends and the like 
thoroughly bonded and earthed. He further advocated the 


use of tripping devices. 
Rubber.—The second of the special series of lectures on 
rubber, arranged by the Imperial College of Science and Tech- 
nologv, was delivered on Friday, April 26th, by Dr. P. 
Schidrowitz. The lecturer dealt with the chemical and phy- 
sical properties of rubber latices, with the theory and practice 
of coagulation, and finally with the commercial preparation of 
various types of crude rubber. He pointed out that no single 
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theory could be formulated, which would cover all the remark- 
able phenomena attending on coagulation, the reason being that 
latices from different species varied most markedly in regard 
to their physical and chemical properties, and even within 
the same species considerable essential differences occurred. 
These facts were of. very great practical importance, and 
the neglect to appreciate them in the past had been the cause 
of the loss of a great deal of time and money. Much work 
remained to be done before it would be possible to state with 
certainty that the plantation manager could produce from any 
given batch of latex the best result possible in regard to quality 
and quantity of rubber. At a lecture on the following Monday 
Mr. Herbert Wright dealt with this question from the botanical 
side. He anticipated that ultimately the fine Para tvpe of 
rubber would predominate, and that grades of Hueva rubber 
would rule the market. He calculated that in the past the 
genus Hueva had been responsible for 40 per cent. of the | 
world's total crop, but that in future it would total quite 80 | 
per cent. The systems of cultivation were outlined. In the 
fourth lecture of the course Dr. Schidrowitz dealt with the 
chemistry of crude rubber and more particularly with the con- 
stitution of the rubber molecule and its synthesis. Various 
methods of producing isoprene and its homologues from such 
raw materials as turpentine, acetone and alcohol were con- 
sidered, and it was made clear that substantially all the efforts 
to produce commercial synthetic rubber were based on the 
production of isoprene or an homologue of that body as an 
intermediate step. The problem to be solved was to produce 
an article as good as the plantation product at 8d. or 9d. per Ib. 
This was unlikely to be achieved on account of the high first 
cost of the material required and the low basis price of the 
plantation article. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 

Mr. D. Owen contributes a second article on “ Free Electrons in 
Metals." 

Mr. J. H. Briggs continues his article on '* Corrugation of Rails.” 


Prof. du Bois delivered the third Kelvin Lecture at the Institution 
of Electrical Engineers last week, taking as his subject '* The Work of 
Lord Kelvin in Electricity and Magnetism.” 

At a meeting of the Birmingham Local Section last week a Paper 
was read by Mr. M. Solomon on “ Yellow Flame Ares." 

An important Paper on “ The Use of Alternating Currents in Un- 
loading Coal," was read by Messrs. W. N. Ryerson and J. B. Crane 
last week before the American Institute of Electrical Engineers. This 
subject is also discussed in our Leading Article. 

We continue our description of Marconi wireless telegraph 
apparatus. 

Legal.—The report of the action brought by the Osram Lamp 
Works (Ltd.) against the '* Z” Electric Lamp Mfg. Co. (Ltd.) is 
continued. 


Companies! Meetings and Reports.—The meetings of the Indo- 
European Telegraph Co., Oriental Telephone & Electric Co., Calcutta 
Tramways Co., and Johnson & Phillips are reported. 

The report of the directors of the British Thomson-Houston Co. for 
the nine months ended Dec. 31 states that considerable extensions 
have been effected at the Company's premises at Rugby, new works 
have been acquired at Coventry for the manufacture of meters, instru- 
ments and similar apparatus, and a new lamp factory is to be erected 
at Willesden. MN 

Other directors’ reports are also abstracted, including those of the 
British Westinghouse Electric & (Mfg. Co., Electric Supply Corpn., 
Brisbane Electric Tramways Investment Co., City (of Brisbane) 
Electric Light Co., and Calcutta Electric Supply Corpn., &c. 


OBITUARY. 


T. E. WEATHERALL.— The death of Mr. T. E. Weatherall (formerly 
electrician in the service of the Telegraph Construction & Main- 
tenance Co.) occurred at Westoombe Park, Blackheath, London, on 


April 20. Mr, Weatherall joined the staff of Messrs. Glass, Elliott. 
& Co. (afterwards the Telegraph Construction & Maintenanee Co.) 
in 1800. He was assistant at Valentia during tbe laying of the 1865. 
Atlantic Cable and numerous other cable expeditions. Besides being. 
an electrician, he was a clever mechanician and a good chemist. He 

retired from the Company's service in January, 1908, on a well-earned 

pension, and was in his 81st year at the time of his death. He was 
respected and liked by ali with whom he was associated, and his death 
will be regretted by a wide circle of friends. 


PERSONAL NOTES. 


Mr. V. Zingler, for seven vears manager of the publicity depart- 
ment of Messrs. Siemens Brothers & Co., has been appointed manager 
of Messrs. Ozonair (Ltd.), 96, Vietoria-street, Westminster, S.W., in 
succession to Mr. R. Borlase Matthews, Wh.Ex., M.LE.E., who is 
joining the General Electric Co. in order to devote his attention to the 
promotion of the sale of electric heating and cooking apparatus. 

Mr. H. Clifford Palmer, manager of the Publication Department of 
the General Electric Co., has been appointed a second lieutenant in. 
the 14th County of London (London Scottish) Regiment. 


APPOINTMENTS VACANT AND FILLED. 


Hampstead (London) Borough Council invite applications for the 
office of chief electrical engineer and manager of their electricity 
undertaking. Salary £700 per annum, together with a bonus cal- 
culated on the net profits of the undertaking. Applications to the 
town clerk. Mr. A. P. Johnson. Town Hall, Haverstock Hill, London, 
N.W., by 10 a.m. Friday, May 17. See an advertisement. 

Test room assistants. skilled in delicate workmanship, are required 
by Mr. Robert W. Paul, Newton Avenue Works, New Southgate, 
London, N. 


An assistant colliery electrician is wanted, with a sound mechanical 
and electrical training and gocd experience in bar and disc coal- 
Cutters, &c. See advertisement. 


The Electric Construction Co. (Ltd.), Bushbury Works, Wolver- 
hampton, advertise for a draughtsman. 
Wakefield Corporation require a station superintendent for their 


electricity works. Salary £140 per annum. Applications to the 
City Electrical Engineer by noon, May 11. 


Mr. B. Hawkins, of Wakefield electricity works, has been appointed 
Station superintendent, and Mr. H. Simpson, of Manchester, junior 
shift engineer at St. Helens Corporation electricity works. 


Leeds University Council have appointed Mr. John William Cobb, 
B.Sc., to be Livesey Professor of Coal Gas and Fuel Industries from 
the end of the present academic year. 

Mr. Miles Walker, of the British Westinghouse Electric & Mfg. Co., 
has been appointed Professor of Electrical Engineering of Manchester 
University, and his sphere of work will be chiefly in the Manchester 
Municipal School of Technology. We are informed that Mr. Walker 
is being retained by the British Westinghouse Co. as consulting engi- 
neer. 

Mr. Geo. Nicholson, chief assistant at Weymouth. has been appointed 
assistant engineer at Nuneaton electricity works. a 

Mr. F. W. Lawton, Newcastle-on-Tyne, has been appointed 
mechanical draughtsman in the Stoke-on-Trent electricity supply 
department. 


INSTITUTIONS AND SOCIETIES. 


Tramways and Light Railways Association.—The * Journal" of 
this Association for April contains a report of the Board of Trade on 
the accident at Mossley in October last and several matters relating to 
the affairs of the Association, including the official announcement that 
the annual congress will be held at Swansea on June 26th to 28th, the 
headquarters of the Association being at the Langland Bay Hotel, 
Mumbles Members desiring to attend are requested to communi- 
cate with the secretary at an early date. 

Society of Engineers.—At a meeting of this Society, which will be 
held on Monday next at the Institution of Electrical Engineers, Mr. 


THE ELECTRICIAN, MAY 3, 1912. 


W. Y. Lewis will read à Paper on '' The Effect of Intermittency in 
Limiting Electric Traction for City and Suburban Passenger Trans- 
port.” He will deal especially with the advantages of his continuous 
system, in which, it will be remembered, a series of continuously 
moving cars is used, thas doing away with crowding at the stations 
and allowing a high average speed of travel to be maintained. 

The annual dinner of this Society will be held at the Criterion Res- 
taurant, Piccadilly-circus, W., on Saturday, May 11, at 6:30 for 7 p.m., 
when Mr. John Kennedy, the President, will take the chair. Among 
those who have promised to attend are Sir Wm. H. M. Christie, 
K.C.B., F.R.S., Sir David Gill, K.C.B., F.R.S., Sir Maurice Fitz- 
maurice, Chief Engineer to the London County Council, Mr. Alexander 
Siemens, Past-President Inst.C. E., and Mr. H. P. Boulnois, Chair- 
man of the Royal Sanitary Institute. "The concert and conversazione 
after the dinner will be a special feature of the evening's entertain- 
ment. Tickets may be obtained from the Secretary, 17, Victoria- 
street, Westminster, 

Royal Meteorological Society. A meeting of this Society will be held 
at Southport on Saturday, May 11, and Monday, May 13. Visits will 
be paid to the Marshside Anemograph Station and to the Fernley 
Observatory, Hesketh Park. 

Institute of Metals.—On Friday next, May 10, the third May Lec- 
ture of this Institute will be delivered by Sir J. A. Ewing, K.C.B., 
F.R.S., on ‘‘ The Inner Structure of Simple Metals." The meeting 
will be held at the Institution of Mechanical Engineers, Storey's Gate, 
Westminster, S. W., and the chair will be taken at 8:30 p.m. by the 
President of the Institute of Metals, Prof. W. Gowland, F.R.S. Cards 
of invitation admitting to the lecture can be obtained on application 
to Mr. G. Shaw Scott, the Secretary of the Institute of Metals, Caxton 
House, Westminster, S.W. 

Royal Institution.— The annual report of the Committee of Visitors 
of this Institution for the year 1911, testifying to the continued pros- 
perity and efficient management of the Institution, was read and 
adopted, and the report on the Davy Faraday Research Laboratory 
of the Royal Institution, which accompanied it, was also read; 46 
new members were elected and 63 lectures and 19 evening discourses 
were delivered in 1911. The following were unanimously elected as 
officers for the ensuing year: President, The Duke of Northumber- 
land, K.G., F.R.S. ; Treasurer, Sir J. Crichton. Browne, F.R.S. ; 
Secretary, Sir William Crookes, F.R.S. ; Managers, Dr. H. E. Arm- 
, Strong, F.R.S., The Right Hon. Lord Avebury, Messrs. J. H. Balfour 

Browne and W. A. Burdett-Coutts, Sir D. Gill, F.R.S., The Right 
Hon. The Earl of Halsbury, Dr. D. W. C. Hood, Mr. A. C. Ionides, 
Sir F. Laking, Mr. H. F. Makins, The Right Hon. Viscount Iveagh, Sir 
A. C. Mackenzie, Mr. A. A. Campbell Swinton, Mr. A. Siemens, and 
The Right Hon. Sir J. Stirling; Visitors, Messrs. D. Clerk, F.R.S., 
F. Darwin and W. A. T. Hallowes, Dr. A. Croft Hill, Messrs. W. A. 
Frost, H. R. Kempe, F.R.S., J. G. Gordon, C. E. Groves and R. K. 
Gray, Sir R. Hadfield, F.R.S., Mr. C. E. Melchers, Major P. A. Mac- 
Mahon, F.R.S., Mr. W. Stone, Major G. J. W. Noble and Mr. H. 
Swithinbenk. — | 

Institution of Civil Engineers.—At the annual general meeting 
of this Institution held on Tuesday last, the result of the ballot for the 
election of officers was declared as follows : President, Mr. R. Elliott- 
Cooper; vice- Presidents, Messrs. A. G. Lyster, B. Hall Blyth, J. Strain 
and G. R. Jebb ; Members of Council, Messrs. J. A. F. Aspinall, J. A. 
Brodie, W. B. Bryan, Col. R. E. B. Crompton, C.B., Mr. J. M. Dobson, 
Sir F. H. Doneldson, K.C.B., Messrs. E. B. Ellington, W. H. Ellis and 
W. Ferguson, Sir M. Fitzmaurice, C.M.G., Sir J. P. Griffith, Dr. C. A. 
Harrison, Messrs. W. Hunter, H. E. Jones and E. H. Keating, Sir T. 
Matthews, Messrs. W. H. Maw, C. L. Morgan and B. Mott, Hon. Sir 
Charles Parsons, K.C.B., F.R.S., Messrs. F. E. Robertson and A. Ross, 
Hon. Sir Francis J. E. Spring, Mr. A. M. Tippett, Sir P. Watts and 
Mr. W. B. Worthington (Derby). This Council will take office on the 
first Tueeday in November, 1912. 

The Council have made the following awards for Papers read during 
the Session 1911-1912: Telford gold medals to Messrs. E. and W. 
Mansergh, a George Stephenson gold medal to Mr. R. T. Smith, a 
Watt gold medal to Mr. A. H. Roberts ; Telford Premiums to Messrs. 
J. Goodman, A. B. McDonald, G. Midgley Taylor, D. C. Leitch, W. C. 
Easton and D. H. Morton, and the Manby Premium to Mr. S. H. Ellis. | 


Manchester Local Section of the Institution of Electrical 
Engineers.—The following officers were elected for the session 
1912-13 at the annual general meeting on the 30th ult :— 
Chasrman, A. A. Day (Bolton); vice-Chairmen, Prof. E. W. Mar- 
chant and Dr. E. Rosenberg ; Hon. Secretary, J. Frith ; Committee, 
K.M Faye-Hansen, H IL. Foster, H. J. Hawkins (Salford), E. L. Hill, 
E. M. Hollingsworth (St. Helens), G. Layton, A. E. McKenzie, T. L. 
Miller, Miles Walker, B. Welbourn, P. P. Wheelwright (Blackbum) 
and F. H. Whysall. à | 
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EDUCATIONAL NOTICE 


 Technologieal Scholarships.—The West Riding County Council 
offer technological scholarships, of which not more than four will be 
of the value of £60 per annum. Applicants must be qualified by 
residence within the Administrative County of the West Riding of 
Yorkshire, and the scholarships will be tenable for day or combined 
day and evening courses in'connection with the engineering (mechani: 
cal or electrical), chemical, textile or other approved industries. 
Scholarships of a smaller value than £60 per annum are also offered to 
persons desirous of following day courses of higher technical instruc- 
tion. Particulars may be obtained from the Education Department 


(Technical Branch). County Hall, Wakefield. 


a 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, May 3rd (to-day). 
INSTITUTION OF MECHANICAL ENGINEERS. 
$ p.m. Meeting at Storey’s Gate, Westminster. Tenth Report to- 
the Alloys Research Committee '" On the Alloys of Aluminium 
and Zinc,” by Dr. W. Kosenhain and Mr. S. L. Archbutt. 


Adjourned discussion. 
MONDAY, May 6th. 
SOCIETY OF ENGINEERS. 


7:30 p.m. Meeting at the Institution of Electrical Engineers, 
Victoria Embankment. Paperon “ The Effect of Intermittency 
in Limiting Electric Traction for City and Suburban Passenger 
Transport," by Mr. W. Y. Lewis. 

Royar SOCIETY or ARTS. 
$ p.m. Meeting at John-street, Adelphi. Lecture on '' Heavy Oil 
Engines," by Capt. H. Riall Sankey, R. E. Howard Lecture II. 


TUESDAY, May 7th. 
RóNTGEN SOCIETY. 


8:15 p.m. Meeting at the Institution of Electrical Engineers, 
Victoria Embankment. Paper on “The Education of the 
Brain considered as an Electrical Machine," by Mr. W. Deane 


Butcher. 
THURSDAY, May 9th. 
IRON AND STEEL INSTITUTE. 


10:30 a.m. Meeting at the Institution of Civil Engineers, Great 
George-street, Westminster. 

i INSTITUTION OF ELECTRICAL ENGINEERS. 

7:30 p.m. Extraordinary General Meeting at Victoria Embank- 
ment for the discussion of the New Articles of Association. 

8 p.m. Ordinary General Meeting. Papers on “ The Behaviour of 
Direct-current Watt-hour Meters, more especially on Traction 
Loads,” by Messrs. S. W. Melsom and H. Eastland, and on 
“ Electric Meters on Variable Loads," by Prof. D. Robertson. 

PRIDAY, May 10th. 

IRoN AND STEEL INSTITUTE. 

10:30 a.m. Meeting at the Institution of Civil Engineers, Great 
George-street, Westminster. 

PuysicaL Society. 

8 p.m. Meeting at the Imperial College of Science, Imperial Insti- 
tute-road, South Kensington. Agenda: “ A Method of Mea- 
suring Small Inductances," by Mr. S. Butterworth; ‘‘ The 
Conversion of Starch into Dextrin by X-rays,” by Mr. H. A. 
Colwell, and Dr. S. Russ; Demonstration of '' Apparatus 
for showing the Generation of Electricity by Carbon at High 
Temperatures," by Drs. J. A. Harker, F.R.S., and G. W. €. 
Kaye ; and “Calibration of Wave-meters for Radio-telegraphy,”’ 
by Prof. G. W. O. Howe. a "4 Ee (E PE OT” BE 

JUNIOR INSTITUTION OF ENGINEERS. TT — 7474 

4 p.m. Meeting at the Institution of Electrical Engineers, Victoria 
Embankment. Paperon“ Notes on Telephone Exchange Equip- 
ment,” by Mr. A. J. Gayes. 


| THE LONDON ELEOTRICAL ENGINEERS. 
Officer Commanding : Lieut.-Col. H. M. Leaf. 
The following ordere have been issued for the current week :— 


' Monday, May 6th, “ A" Company.—Infantry drill, 7:30 to 8:30 p.m. 


Technical work, 8:45 to 10 p.m. 

Tuesday, May 7th, “ B" Company.—Infantry drill, 7:30 to 8:30 p.m. 
Technical work, 8:45 to 10 p.m. Recruit training for those not passed 
out by the Adjutant, 7:30 to 10 p.m. 

Wednesday, May 8th, all Companies.—Annual course of musketry at 
Purfleet. N.C.O.'s and men leaving Fenchurch-street Station by a 
later train than 1:48 p.m. will not be able to fire. 

Thursday, May 9th, “ C” Company.—Infantry drill, 7:30 to 8:30 p.m. 
Technical work, 8:45 to 10 p.m. 

Friday, May 10th, “ D" Company.—Infantry drill, 7:30 to 8:30 p.m. 
Technical work, 8.45 to 10 p.m. Recruit training for those not passed 
out by the Adjutant, 7:30 to 10 p.m. . 

Saturday, May 11th.—Headquarters will be opened for the transaction of 


regimental business from 10 a.m. till 12 noon. , 
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YELLOW FLAME ARCS.* 
BY M. SOLOMON. 

Summary.—Dealing first with flame arc carbons, the author classifies 
these as (1) large-core flame-cored, (2) small-core flame-cored, and (3) 
small-core ordinary-cored. After giving particulars of rate of consump- 
tion, he passes on to candle-power measurements, and tabulates the 
results of tests on various forms of lamp under different conditions as 


regards voltage, current, dirt, &c. A large number of polar curves 
accompany the Paper. 


Although it is now over 10 years since the first introduction of the 
flame arc, there has not been presented to the Institution any Paper 
dealing with this subject. The flame arc, however, has produced 
in the field of exterior lighting and the lighting of large interiorsa 
development as important as that produced by the tungsten lamp 
in the field of interior lighting. To-day it stands unchallenged as 
the most efficient form of artificial illuminant vet produced by man. 

Flame Arc Lamps.—No attempt is here made to describe the con- 
struction of the various types of flame arc lamp now on the market ; 
and, apart from any bias which the author may have, it cannot be 
gainsaid that the high efficiency which has been attained is a triumph 
not for the are lamp makers, but for Bremer and the carbon manu- 
facturers who have followed his lead. There are, however, two 
respects in which the flame arc lamp differs more or less radically 
from the open-type are lamp. The first is the more or less universal 
use of carbons inclined to one another at a slight angle with the arc 
buming across their lower ends, and the second is the use of the 
economiser (the inverted bow] in which the are burns). The econo- 
miser acts as a good reflector and retards the rate of consumption 
of the carbons; in addition, it greatly assists the steady burning 
of the arc by partly contining the flame and correcting to a certain 
extent irregularities in the burning of the carbons. 

In many respects the flame are presents a much simpler problem 
to deal with than the ordinary arc. The great length of are which 
renders possible the use of magnetic control of the arc itself, the fact 
that slight variations of voltage are of less importance, and that 
small changes in the length of are are without so great an effect on 
the volume of light have, indced, led to the development of are 
lamps of much simpler construction. . Another noticeable feature in 
the history of the flame lamp during recent years has been the 
perfecting of the magazine lamp. 

Flame Arc Carbons.—The flame carbons originally patented by 
Bremer were solid carbons made from a homogeneous mixture of 
carbon and colouring material. This type of carbon has not, how- 
ever, proved satisfactory in practice, mainly on account of the 
difficulty of preventing the formation of slag on the tip of the carbon 
during burning. 

The standard flame carbon in use to-day is simply a cored carbon 
having a core of special composition. Nearly all manufacturers 
make the shells of their flame carbons from a high-grade “soot " 
mixture. The differences, therefore, lie in the composition of the 
core and the design of the carbon. By design is meant the ratio 
between the diameters of the carbon and the core. and the diameter 
of the carbon intended for a certain current, &c. The core of a flame 
carbon is much larger than that of an open-tvpe carbon of the same 
diameter, and the diameter of a flame carbon for a certain current is 
much smaller than that of the corresponding open-type carbon. 

A table in the Paper gives the sizes for average practice. It 
brings out a point of the first importance—namely, that the diameter 
of the core in a carbon used as a positive in a direct-current lamp is 
considerably larger than that of a carbon of the same size used as & 
negative. We may at once divide the standard-flame carbons into 
two classes, based on this difference—namely, large-core flame 
carbons and small.core flame carbons. The diameter of the core 
in the large-core carbons is one-half the diameter of the carbon ; 
its area is, therefore, one-quarter of the total area. In the small- 
core carbon the core diameter is one-third and the area of the core 
one-ninth. As to the use of such small diameters, the size of the 
core has been determined by the current and the size of the carbon 
by the necessity for obtaining equal rates of burning for the core and 
the shell. The diameter of the core should be such that the area 
of the arc crater is equal to, or slightly larger than, the area of the 
core ; if the crater is much larger there will be a loss of efficiency ; 
if smaller, the arc is likely to wander and to be unsteady. 

These considerations produce two undesirable results; first, that 
the rate of burning of the carbons is rapid, and, second, that their 
resistance per unit-length is high. The use of long carbons accen- 
tuates the second disadvantage, for, apart from the loss of power at 
the beginning, the voltage available at the are will vary so much 


may vary over wide limits. 
50 per cent. of fluoride in the core there will be 124 per cent. of 
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from the beginning to the end of the run that a satisfactory arc 
cannot be maintained throughout. One method of overcoming this 
difficulty is to construct the lamp so that a sliding contect is made 
to the carbons where they pass through the base plate just above 
the economiser. This method has only been partially successful, 
and the most satisfactory results have been obtained by improving 
the conductivity of the carbons themselves. Of these there are two, 
providing the carbon with a metal core and coppering the outside 
of the carbon. Coppering the carbon is quite satisfactory as a 
means of increasing its conductivity, but it has not been very 
successful with flame carbons, as, although only a very light deposit 
of copper is put on, there is à tendency for the copper skin not to 
burn away and to project as a sheath over the point of the carbon 
causing uneven and unsteady burning. It seems likely, therefore, 
that in the course of time coppered carbons will be entirely super- 
seded by metal-cored carbons. 

In the latter the increased conductivity is obtained by threading 
a brass or zine wire the length of the carbon and burning its upper 
end down the side of the carbon, so that there may be direct elec- 
trical contact between the lamp-holder and the wire. The wire is 
run in à separate channel. Fig. 1 shows on an enlarged scale the 
cross-section of a large-cored. and a small-cored carbon provided 
with this separate channel, and it will easily be realised that the 
formation of this small hole inereases the cost of tools and the 
difficulty of pressing the carbons, and thus raises their cost. The 
advantages gained are, however, considerable. The end of the 
wire never comes into the arc and the steadiness of burning is 
greatly enhanced. To obtain the best results the carbons should be 
placed in the lamp so that the wire is on the outside, away from the 
arc, but even without this precaution the disturbing effect of the wire 
is very slight. It is most important to be sure with metal-cored 
carbons that direct contact is made in the carbon holder to the 
flattened end of the wire which is turned down the side of the carbon ; 
and it is also most desirable that the wire should make good contact 
with the carbon throughout its length. This is obtained by various 
makers in various ways: one erinkles the wire, another provides it 
with excrescences or flattened portions every inch or less, and a third 
tills the wire canal with a special conducting paste. 


Large core Small core 


Fic. 1.—Cnoss SgcrioN or METAL-CORED FLAME CARBONS. 


As to the consideration of the composition of the core, Bremer's 
results indicated that the fluoride used as flame-producing material 
should be present to the extent of about 15 per cent. of the whole 
electrode. The efficiency of the are can be increased by increasing 
the percentage of fluoride; but the rate of burning, steadiness of 
burning, and the conductivity of the electrode are all affected un- 
favourably by increasing the percentage of fluoride beyond certain 
limits. The cores of the carbons manufactured by the writer's 
company and those of other manufacturers which he has analysed 
will be found to contain about 50 per cent. of fluoride. The par- 
ticular fluoride used depends on the colour it is desired to give to the 
are. The golden-yellow arc is obtained from calcium fluoride, the 
white are from cerium fluoride and the red are from strontium 
fluoride. In all cases the core is made by mixing finely ground 
carbon and fluoride with a solution of potassium silicate and pressing 
this mixture into the core canal of the carbon and drying at a suitable 
temperature. The secret of successful coring lies more in the com- 
position of the silicate solution used than in anything else, as potas- 
sium silicate is a very indefinite compound, the alkalinity of which 
It will be seen that with approximately 


fluoride in a large-core carbon, and only 51 per cent. in a small-core 


“carbon. ` 


If the image of a yellow flame are be thrown on the screen it will 
be seen that there is a large vellow flame with a central violet core 
stretching from one carbon to the other. Around this core the 
intensity of the colour of the flame is greatly increased, and if à 
suitable image is obtained the yellow flame can be seen separating 
the violet core from the tips of the carbons. It is shown later that 
the additional efficieney due to the flame-producing material in the 
negative carbon is but slight, and is accompanied by a decrease in 


* Abstract of a Paper read before the Biratingham Local Section of the | the steadiness of the arc. Hence it has become common practice to 


stitution of Electrical Engineers. 
Institution of Electrical Eng 


use ordinary core in the negative carbon for direct-current arcs, and 
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visible effects are concerned the arc is practically, if not quite, as 


we thus arrive at ż further subdivision of fame carbons into tlame- 
cored carbons and ordinary-cored carbons, 

Taking these two clessifications together. we get three groups. 
thus: (1) Large-core. Heme-cored carbons (L.C. E.) > (2) small-core 
Hame-cored carbons (S.C. F.) ;: (3) sina '-core ordine ry-cored carbons 
(N.C.O.). Further, any of the carbons in the above three. clesses 
may be either metel cored (M.C.). coppered. (Cop.). or plain (P.). 
Considerable spice hes been devoted by the euther to a full con- 
sideration of the clessifies tion of the stenderd-tleme carbons in use 
because great confusion exists emongst the ecarbon-buving public 
on the question, It is sefe to say thet only harm results from the 
variety of combinetions in use, which is lergely due to the desire 
of are lemp makers to edopt à species! tvp» of ezrbon in the hope 
thet in this wav the eerbon business resulting from the sele of his 

This result, however, rerely comes 
about, at env rete from this cause, As i matter of fact. the rec! 
interests of the lemp meker end the carbon meker sre elke. The 
former wants clip carbons to help his lomp sles, end the letter 
wants stenderdise tion to enable him to menufecture cheaply. Tuis 
stendardise tion should 2pp!y not only to types end diameters, but 


lamps will be secured to himself. 


sho to lengths. 

A cerbon hes been developed by Prof. Blondel with 2 view to 
obt»ining the ineressed eticieneyv possible with higher pereenta gos 
of duorid’. In type it is between a Bremer end a stendsrd erbon., 
There is è very Jorge centre! core with a very thin outer snell of pure 
14 min. ecrbon the core is 9mm. in disinoter, end 


eorhon ; m e 
If such a core 


eceupies, therefore. nearly one-helf of the ares. 
contains 30 per cent. of fluoride, it meens that the whole electrode 
contains nearly 25 per cent. of tluoride, insteed of only 12! per eent.. 
as in the stendard lerge-eore carbon. The gcin in eflicienev is not, 
however, so greet es these figures might lead one to expeet. With 
only O0 per cent. of fluoride in the Blondel core, the efficieney is 
about the seme es with stenderd teme carbons, but the percentage 
of fluoride cen be inereesed in the Blondel eore to 60 per cent.. or 
even more, when » distinct gein in efficioney is obteined. "This is 
apparently imzinly due to tbe use of æ derger die meter ceorbon, in 
consequence of whieh the creter does not cover the whole of the tip. 
and tlie emount of tluorid^ coming into the arc is not ineressed unless 
the poreznteze of Huorde in the core mixture is increesed. The 
core of the Blendol cerbon is of different composition from the 
stendird tome core, conteining in eddition to the fluoride end silicete 
e certoin. pereentege of boretes ;: it mew be medo in the seme wey 
ex the origine! Bremer ezrbons in the form of » solid rod. which is 
Inserted, either betore or efter bo king. into the outer shell; shell end 
core een pho he pressed simulte neously. 
Reference mev sho be medo to the spicis! esrbons used in the 
To ndus enclosed tli me lemp. but es these have no genero! epplieetion 
thev need not be eonsidered in detail. 
Rate of Consumption and Stadiness. The one test thet seems to 
be of supreme interest to the English carbon user is the rete of 
cerbon consumption, For the lest 10. or 15 veers it hes been possible 
hy the use of high-grede carbons in open-type lemps to ineresse the 
cfieienev of there by about 25 por cent. with 2 diminution of only 
ebout 15 por cent. in the burning hours, end en incre2se of about 
3 per ent. in the eerbon eost. The writer doubts whether there 
IS | per cont. of the lighting euthorities; comp*ny or municipsl, or 
of the Jere consumers, such as reilwevs or dockverds, who hes not 
end docs not stil] preter the longer burning hours of the low-gri de 
c rhon, There wes neturelly, therefore; considerable outery et 
ttet the hee rete of consumption ead high cost of fame carbons. 
ine it requir d severe!yecrs work before the esrbon-using public wes 
convinecd thet the extre cost wes more then justificd by the in- 
cvs efietoney, Nowede vs, thenks lergoly to the real eompeti- 
Con ol Peeh-prossure ges, end to the imegincd competition ef high 
5 HT sprog er metzfF-filement. demps. engineers are poving more 
nen to the cost pore ndlehour than simply to the cerbon eost. 
Pypicol retos of burning of theme eerbons are given ine Teblo; 
lor genre! preetiec! purposes the esrbons mav be token as burning 
i the rete of 2pproxmetely 30 mm, por hour, Tek ng diseounts 
nr 1 por cont. off list for metel-cored eprbons end 30 por eent. off 
list for plein esrbons as fiirlv representative prices for the largest 
Cmsumers, the earbon costs are as set out in the followme Table :— 
Table L—' «wn Cos in Penee por Hour far Various Currents. 


m 
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Plain carbens, 


Current. | M^tal-cor:d. carbons, 
e CM ena tn Pn eta, he oka x 
hamperes oo... EE IS] 0-120 
t +. *5*992»05450í0ó95.222p5929* (2006 | 0-111 
z MS: e UMS (POLS OLGO 
Ee n t: ciel 0-256 | 0-181 
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steady as the open-tvpe are, 
Candle- power. Measurements.— The photometer room of the 
General Electrie Co.'s carbon works laboratory and the methods of 
test are next described. At one end of the room is fixed èn upright 
stendard carrving two lerge circuler mirrors which cen be rotated 
ground a horizontal axis. These mirrors are fixed 2t an angle of 
45 deg. to the redius of their cirele of rotation and retlect the light 
from the arc, which is hung at the centre of rotation to the photo- 
meter bench. A Lummer-Brodhun photometer head is used, and 
è stondardised carbon tilsment lamp gives a fairly good colour match 


on the photometer sereen with yellow flame eres. The difference 


in distribution end spherical cendle-power between readings taken 
in the plone of the esrbons and at 90 dog. to the plane is small, end 
the averege of the two sets of readings is here given, Eech point 
in eech set of reedings is the average of 16 photometer measurements, 
so thet the fine! tigare te kon is the everege of 32 moesurcments. 

To meintein tho ere as steady es possible througnout the tests it 
i» run in series with en enclosed limp specially designed by Mr. 
Angold. of the Genere! Eleetrie Co. which keeps the current pree- 
ticellv constent, Tt is desireble that the current should be kept 
constent all the time. end not merely heve the desired v2!ue when 
the actul receding is taken. es otherwise the ezsrbons do not burn to 
quite the right seeps Loo lemps ero mede to feed by hsnd «ftir 
every second. position- -ie efter every eigat photometer recdinis ; 
if the lamp is How. d to feed sutomeotiecs!lv, the periods between the 
f des ere longer end there is o evelies! voristion in the current «nd 
vadlepower. Reedings of voltege are elso taken every. second 
position end avereged for the whole test. the voltage eeross the 
carbons being reed, thus eliminating eny resistence in the lamp. 

From the rezdings the poler ond. Rousseau curves are plotted, 
and the values of mean spicries! esnd'e-power and mean lower 
hemispherical esndic-power obteincd by plenimeter measurement 
of the eres of the Roussceu figure. 

Test Results. Vig. 2 gives the distribution curves for four different 
Exeello lamps, 6. 8, 10 and 12 amperes respectively. 


The distribution curves obtzin.d for 7. 8 end 10 ampere Angold 
meer zine lemps ere given in Fig. 3. In this ease tho tests were made 
with the stendrd globes supp id with these lemps for street lighting. 
These ere en inner end outer clear globe, the shep> of the inner 
globe being speció Hv designed so ss to deviate more of the revs into 
the enules most useful for outdoor lighting. It will be notiecd on 
comp ring these curves with thet in Fig. 6 that the globes reduce the 
Hight between the engles from 60 deg, to 90 dog. below the horizontal, 
port of this reduction being due to the shadow of the eshpon. "The 
test results confirm those obtsined from the Exeello lemps in showing 
è slight gin in efhereney with the higher eurrents. 

To test the effect of current on eondle-power using the seme size 
eorbons, an experiment wes eerricd out with en 8-mpore Exeello 
limp. using 9 mim, end 8 min. carbons (7.6. the correct size esrbons 
forthe lamp) It wes run with à 6, 8 end 10 ampore are, the mecha- 
nism boing shuntid in the Jest end the ere is tho first esse. so thet 
Seinpores Was?! weve peosing througn the lemp series coils, The 
are Wes so unstecdy et 12 amperes thet 5 curve could not be obtained 
(Fg. 4). 

To investigete tho efi»et of ore voltogs on the esnd!e-power end 
eflicioney, 6 test wro carried out with a 1Oampere Angold mos szine 
lamp. which wes head-fed to Resp the voltoge constant at 38, 42 
and 47 volts respoetively, The distribution eurves are given in 
Fic. 5. Although the er ndlo- power rises with the voltage, the 
eflierney folls; but the diff renes are not very great. | 

A number of tests were medo witi esrbons from diff ront. makers. 
The letter provid d. verious combinstions. The results ere sum- 
meriscd m Tebl EI. Introducing tlsmo mstoris! into the core of 
the novotive cerbon, but still using o lsrgcore flismo-eor:d Positives 
gives sn appreciable pepsovemont in both the eid'spower ond 


Carbons. Mead Lower kemi- 
spar d. Sphorical, 
Make Positive. Negative. IDEE Watts 
per ep. por c.p. 
e EEEE Umen. LCF. | 8 mm. N(C.O. OUT 244237 (157 
Asus dedu 0mm. L.C.F. S mim. SC EP. 0-250 3.307 0] 2N 
ID aene | 9mm. L.C.F. "5 mm. SN.C.O. (2313 2 225 0-150 
D. agerent 0mm. LECE. | S mm. S.C.E. onn ok 0-136 
CS weis 9mm. SCE. | S mm. LECE. 05338 2.107 (172 
D sdesesens "mm. L.C. EF. | 8 mm. SEF. 0-288 2.80 0-149 
TN 9mm.S.C.F. Samm. S.F. E 2 52 -Jel 
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efficiency. It has, however, been pointed out that this advantage 
is accompanied by a Joss in steadiness. In the case of one make of 
carbons the consumption was increased, whereas in another case 
it was diminished. by the alteration in the core of the negative carbon. 

Comparison of Different Lam ps.——There are certain groupings into 
which existing flame lamps fall. and it seemed worth while to test 
representative examples of these groups. "There is first the lamp 
with one pair of carbons only, of which group the Excello is the 
leading example. Tests of this lamp have already been given in 
Fig. 2. 
Secondly, we have the magazine lamps, of which group the Angold 
magazine lamp may be taken as representative; the distribution 
curve for this lamp is given in Fig. 6 This shows that the advan- 
tages for street lighting which the magazine type possesses can be 
obtained without any material sacrifice of either distribution or 
efficiency. 

Thirdly. there is the group of special lamps which have certain 
unique features. and of these the only two of importance are the 
Jandus enclo-ed Hame lamp and the Crompton- Blondel lamp. dis- 
tribution curves for which are given in Figs. 7 and 8. The Jandus 
lamp was of necessity tested with the inner chimney, and the carbons 
used were those supplied by the makers. and are altogether of special 
construction: the curve is difficult to obtain, as the are wanders 
considerably end the current varies from 5 to 6 amperes. the voltage 
varving from 60 to 70 volts. The carbons are verticelly one above 
the other, and the arc is in the centre of the globe. so there is con- 
siderable radiation above the horizonts]; consequently the com- 
parison on the basis of lower hemispherical! candle-power is unjust to 
this lamp. as in practice reflectors would be used to utilise the light 
in the upper hemisphere. The compzrison on the basis of mean 
spherical candle-power is a truer criterion of the value of this lamp. 
Although the lemp does not stand high in this respect, the long 
carbon life must be remembered, and it is probable that in any 
enclosed flame l^mp efficiency will have to be sacrificed to this end. 
just as it has to be sscrificed in pure carbon lamps when an enclosed 
arc is used. The results are set out in Table III. 


Table III. — ^» parison oid ferent Types of Lamp. 


Mean Lower hemi- 
spherical, spherical. 


Lamp. Witt MES C 
W atts C.P. W atts 
perep : per c.p 
Excell ii eite e evens 4250-0 0-276 34087 |© 0:045 
Angold Magazine.................. 43520 0-313 2-725 | (059 
d'un Tp ME BIT (0-458 055 0-374 
Crompton- Blonde] ............... 396-0 OITS 4.177 0-005 


In connection with the use of magazine lamps it ix obvious that 
there is not much use in prolonging the interval between trims 
beyond the limits set by the falling-off in candle-power due to the 
formation of this deposit. A test wes carried out on an. Angold 
magazine lamp to see how great this was. and distribution curves jare 
given in Fig. 9. The curves are really too favourable. as the lamp 
was burnt indoors and the globe did not get dirty on the outside. 
The test was run for 125 hours, after which » large «mount of deposit 
from the economiser fell off and the candle-power increased con- 
siderably ; the 150-hour test is not. however, given. as it is not likely 
that this automatic cleaning process will find favour with electrical 
engineers. [t would appear from this test thet a life with one trim 
of more than about 50 to 75 hours would be economical. 

À distribution curve for the Crompton-Blondel [amp has already 
been given, but in view of the fact that the Blondel carbons are 2 
class apart. the curves in Fig. 10 will he of specie] interest. All 
the tests were made in the same 10-ampere lamp. and show the 
results obtained with Blondel carbons of three different makes. 
For curves a znd b the carbons were from two foreign makers. For 
curves c and d the carbons were of the General Electric Co.'s make, 
those for test c containing approximately 50 per cent.. and for test d 
approximately 60 per cent. of calcium fluoride in the core. The gain 
in efficiency with the d carbons should more then compensate for the 
quicker burning hours if it is not found possible to reduce these 
without losing in efficiency. In steadiness of burning the order of 
merit was d, v, b and a. These tests bring out a real superiority of 
the Blondel carbon when full advantage is taken of its possibilities, 
especially when the relatively slow rate of consumption as compared 
with standard tlame carbons is taken into account. 

In conclusion the suthor emphasises the fact that care must be 


taken not to draw too hasty conclusions by comparing the results 


obtained in different sets of tests. owing to the variations that exist 
even between different batches of cerbons of the same make. Averag- 
ing out the tests, however, and taking round figures, he finally 


arrives at the carbon costs per 1.000 candle-hours given in Table IV. 
It will be seen that the carbon costs are very low per 1.000 candle- 
hours. and if similar ca!culations are made for open-type carbons 
thev will be found to he almost exactly equal to the cost of metal- 
cored carbons. The outery which was raised against the cost of 
Hame carbons is, therefore, seen to be quite unjustified, even for 
metal-cored carbons, and much more so in the case of plain carbons. 
The actual running costs wre obtained by adding these carbon costs 
to the cost of energy and trimming and depreciation allowances. 


Table IV.-—' «rhon Costs in Ponce per 1,000 candle-houre, Bare Ares. 


Plain carbons. 


Metal-cored carbons. 


— —Ó—M — ee — 


ee Mean Lower hemi- Mean Lower hemi- 
spherical. | spherical. spherical. — spherical. 
6 amperes | ......... 0:244 0-132 0-170 0-092 
S o uetus 0:10 0:108 0:137 0:075 
JU. we 00 0-150 0-078 |^— (105 0:055 
DX. ee 2 dixistis 0-131 0-073 0-092 0-052 


The majority of the results here published apply to bare ares. 
Messrs J. T. Morris and J. G. Farrow* recently carried out some tests 
on flame lamp globes which gave absorptions ranging from 15 to 
32 per cent. The tests were carefully made by determining the 
M.NS.C.P. with and without globe. The author is inclined to distrust 
this method, and believes thet the only satisfactory method. would 
be to use a spherical photometer. It is eminently desirable that 
some really comprehensive tests on this subject should be made, and. 
if possible, some system of grading arc lamp globes according to their 


absorption devised. 


THE MARCONI SYSTEM OF WIRELESS TELEGRAPHY . 
(Continued from page 98.) 


DETECTORS AND RECEIVING APPARATUS. 

The magnetic detector is so well known that anv detailed 
description is unnecessary. It consists of a moving band of 
iron wire made up of 70 strands of No. 40 silk-covered iron wire, 
twisted into a rope which passes round two ebonite pulleys. 
The general arrangement is indicated in Fig. 11. The iron 


Fro. 11.—DixcRAM or MAGNETIC DETECTOR AS USUALLY REPRESENTED. 


band passes through a glass tube. A, about 4 cm. long, and 
about 2 em. of this is wound with No. 36 copper wire. Through 
thisare passed the oscillations from the aerial or other oscillating 
circuit. A coil, B, of about 149-ohms resistance, surrounds A, 
and is connected to the telephone T. Thespeed of the band is 
about 1-6 metres per minute. 

The magnets are usually shown in text-books as in Fig. 11— 
that is, placed parallel with one another and with like poles 
together. When so placed the magnetic flux along the band 
due to M, will be in the opposite direction from that due to Mg. 
The magnetism of the wire. therefore, becomes completely 
reversed as it traverses the tube, the mid-point of the tube being 
neutral. The magnetic state of the band at any point along 
the tube is constant, and therefore the changing magnetism 
does not, or should not, produce a noise in the telephone. 
Since the part of the band in the tube is in an unstable mag- 
netised condition it is ready to be acted upon by the magnetic 
force of any oscillatorv current in the coil A, the effect of this 


* " The Illuminating Engineer," Vol--I., p. 985. 
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Although this arrangement is used if the greatest sensitive- 
ness is desired, it is always found to produce a noise in the 
telephone called “ breathing,” from which it must be concluded 
that the above conditions are not strictly fulfilled. Conse- 
quently, to eliminate this breathing the magnets are generally 
arranged as indicated in Fig. 12, the direction of motion being 
as shown by the arrow. In this case then there is not a reversal 
of magnetism, but more or less a gradually increasing state of 
magnetisation, with possibly a falling-off at the mid point while 


clearly seen in Fig. 13, which is a general view of an actual 
instrument. 

The magnetic detector is preferred for general use on account 
of its simplicity. When once adjusted there is really nothing 
to go wrong. and therefore it can be placed in inexperienced 
hands. But where greater sensitiveness 1s required Prof. 
Fleming's oscillation valve is used. As is well known, this 
valve consists of an electric glow lamp having an electrode 
sealed into the bulb. When the filament is elowine the 
vacuous space between the filament and the electrode possesses 


Fig. I2.— DIAGRAM OF MAGNETIC DETECTOR As GENERALLY. Use. 


a unilateral conductivity. so that the application of an external 
E.M.F. ean cause a current to flow from the filament to the 
electrode, but not in the reverse direction. The electrode takes 
the form of a cvlinder surrounding the filament of a 12-volt 
lamp. Both carbon and metal filaments have been used, but 
so far the carbon filament is preferred. In order to increase the 
sensitiveness an E.M.F. of about 0-7 volt is applied to the space 
between the electrode and the filament. A curious fact about 
the valve is that its action is interfered with if the glass of the 
bulb becomes statically charged, and for this reason the bulb 
is surrounded by a copper gauze screen. which ts earthed hy 
connecting it to the battery supplvi ing the lamp. 

Two ty pes of receiving apparatus are used, the “ Multiple 
Tuner" being emploved with the magnetic detector and 
somewhat different arrangement. with the oscillation. valve. 


OF MAGNETICO DETECTOR. 


Fic. 


There is an intermediate circuit in both cases, but the arrange- 
ment of the apparatus differs, because the action of a magnetic 
detector depends upon current rather than pressure, whereas 
an oscillation valve depends upon pressure rather than current 
for its effect. Moreover, the magnetic detector is necessarily 
large and forms a separate accessory. 

The Multiple Tuner.—A general view of the multiple tuner, 
as used with the magnetic detector, is shown in Fig. 14. The 
three variable condensers for tuning the aerial, intermediate 
circuit and detector circuit respectively are seen on the top of the 
case. On the front of the box at the left-hand side is the ad- 
justment for the aerial inductance, whilst on the right-hand side 


ile tube is being traversed. This modified arrangement is 


of the box is a knob, by turning which the coupling of the inter 
mediate circuit is varied. 

The arrangement of the circuits is shown diagrammatically 
in Fig. 15. Here it will be seen that the aerial is brought 
through the tuning inductance and choking coil (for removing 
static charges) to earth, and that in parallel with these is a 
safety spark-gap; the latter is also noticeable in Fig. 14 with 
its adjusting screw. [t will be remarked that there is a throw- 
over switch, indicated at S, in Fig. 15 and seen in Fig. 14. If 
this is over to the left the detector is connected in series with a 
variable capacity, the two bemg m the aerial and across the 
choking coil. By this arrangement there is no sharp tuning, 


Fie. 014.—(GEeNERAL VIEW of MerrirtLkE Tiv NER. 


and this position is therefore useful for keeping a look-out ; 
whence it is known bv the abbreviation 7 Std. Bh On the 
other hand, if the switeh ts over to the right. the variable eon- 
denser K, is in series with a variable inductance to earth. and 
the aerial is inductively coupled to the intermediate ctreuit A, 
which in turn is coupled with a third eueutt contamime the 
detector. The inductance and capacities in. these three cir- 
cuits are varied in steps. and the three switches for making 
these variations are coupled together, as seen on the front of the 
instrument in Fie. 14. so that three alternations are made 
simultaneously in all the cirenits. Any further fine adjust- 


Earth SS FS Detector- - - - - ay Aeria c 


i 
| Detector 
Condenser 


Intermediate 
Condenser 


Aerial 
Condenser 


,- 010 
(ON. 
c] 
NON 
2 
O K, 
a S) ' 
Aerial | | 
Inductance | | 


QUOPFUQU 


004000000 


Protective 


Choking Coil 


Intermediate ; 
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ments are made by the variable capacities K, K». Ky. From 
the diagram it might be thought that there would be inductive 
coupling directly between the first and third circuits (apart 
from the intermediate circuit). This, however, is not 80, 
because the axes of the coils are actually at right angles to one 
another. M, in Fig. 15 is the knob of the coupled switches. 
The various steps of the tuning inductance are marked in 
values of the inductance, and the four steps of the coupled 
tuning switch are marked in wave lengths within the limits 
of tuning. It is not, of course, possible to obtain absolute 
measurements of distance by such an apparatus; but the 
handle for varying the coupling of the intermediate circuit is 


— -o —— 


marked in degrees, and if this is turned until the signal is only 


just audible a measure is obtained of the distance of the trans- 
mitting station. If under the same conditions a different angle 
is found for the same station, then the distance in the second 
case may be compared with that in the first by means of a table 
that has been compiled for the purpose. This may be some- 
times useful at sea when the distance of a moving station at a 
particular time has been obtained. 

Valve Receiving Set.—The valve receiving set is somewhat 
similar to the multiple tuner Just described. Fig. 16 is a view 
of this set, and Fig. 17 shows the arrangement diagrammatic- 


ally. When the change-over switch 5, 15 to the left the inter- 


Fi. 16.—Vikgw or VALVE RE BIVER. 
mediate circuit is cut out, and the oscillation circuit from the 
aerial is made to include an oscillation transformer. A. so that 
oscillations are set up in the valve circuit. Two valves are 
provided, either of which can be switched into use. In the 
valve circuit there isa small variable condenser. K}, for tuning. 
consisting of two brass tubes sliding over two other brass tubes, 
with an ebonite sleeve on each as the dielectric. The telephone. 
across T, T, isin this circuit in parallel with a blocking condenser. 
When the throw-over switch is put over to the right the inter- 
mediate circuit B is thrown in. and the valve jigger A is no 
longer required, It will be noticed that the amount of variable 


Batte 
P Plug” 


Potentiometer 


ele? -. 


UNN 
580550089) 


4 
[4 
00n0N 


r 
Inductance 


Fic. 17.— DIAGRAM OF CIRCUITS OF VALVE RECEIVER. 


capacity is much less than in the multiple tuner ; on the other 
hand, owing to the fact that we are here dealing with pressures 
rather than currents, the oscillation transformers are larger, and 
for this reason the intermediate circuit and the transformers to 
which it is coupled are made up separately in the larger sizes. 
On the left-hand side of the case in Fig. 16 is fitted the 
Iesistance for regulating the brilliancy of the filament in the 
valve receiver, and below this is the potentiometer by which the 
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pressure applied to the valve is varied. Normally there is a 
short-circuiting bar connecting together the terminals on either 
side of R (Fig. 17), but if a potentiometer is not fitted a high 
resistance (about megohms) is connected across these terminals, 
thus giving an effect similar to that of a potentiometer. 

Minor Apparatus.—Variable condensers for tuning receiving 
circuits are not of the usual air type. They are made up of 
semicircular plates of thin sheet zinc, separated by discs of 
ebonite. and may perhaps be best described as an air. condenser 
having the usual fixed and moving systems of semicircular 
plates, but having the air spaces replaced by ebonite. The 
zine plates and ebonite discs are piled one on top of the other, 
and notwithstanding the large rubbing surface that results 
the moving set of plates can. be moved round quite easily. 
Since the ebonite is much thinner than the air space in. the 
usual air-type condenser the capacity is considerably larger for 


the same bulk. 


—— M —— MÀ — 


Fic. IS.—MosstE Kev. 


The Morse key shown in Fig. 18 i5 for use in stations where 
the discharge across the earth arrester during transmitting 
would cause sufficient noise in the receiver to be disaereeable 
to the operator. For this purpose there is provided alongside 
the main kev a small key which short-circuits the telephone 
when the main key is depressed. [t is operated by the pro- 
jectinz prece marked B, which presses upon the upper blade of 
the short-crreuiting kev. The advantage of this arrangement 
is that the receiving apparatus can remain in direct connection 
with the aerial during transmission without rendering the 
operators ear insensitive; the operator can receive signals 
while transmitting, and can thus be interrupted while trans- 
mitting a message to a corresponding station by the operator 
at the other end if desired. The receiving apparatus is pro- 


Fic. I0.—MacNETIC RELAY Key. 


tected during transmission bv a safety spark-pap, as already 
mentioned. The switch A is in series with the Morse key, and 
enables the operator to break the circuit permanently when he 
so desires. 

In order to avoid the destructive sparking caused by breaking 
the circuit when a large current is flowing a magnetic relay 
key is used for carrying the transformer primary current. One 
of these switches is shown in Fig. 19, and the principle involved 
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is shown in Fig. 20, which refers to the double type of key— 
that is, two of these keys work in parallel with each other. 
Upon depressing the Morse key K, the electromagnet M, is 
energised by the local battery and attracts the armature Aj, 
thus closing the circuit from the alternator through the electro- 
magnet M,, which attracts the armature A,. The latter 
closes the circuit through the station transformer. When the 
kev K is released the armature A, is held down and the trans- 
Íormer circuit is maintained until the alternating current passes 


Transformer 
Primary 


Fic. 20.—DiacGRAM of DouBLE MAGNETIC KEY. 


through its zero value when it is automatically released. The 
circuit being thus broken at a moment of very small current the 
sparking is reduced to a minimum, and at the frequency that is 
used there is no appreciable lag of this armature over the 
movement of the Morse key. 

For large powers this arrangement is insufficent and a relay 
signalling switch is then used. As shown in Fig. 21. this 
consists of a rocking arm, A, making two contacts. B,. B., in 
series. This arm is actuated by solenoid plungers. Pj. Ps. 
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Fic. 21.—RELAY SIGNALLING SWITCH. 


The[contacts are made between copper, and the arcs are 
extinguished by an air blast at a pressure of about 8 inches of 
water directed by two tubes, one of which is seen at T. 


(To be continued.) 
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NOTES ON THE USE OF ALTERNATING CURRENT IN 
UNLOADING COAL.* 


BY W. N. RYERSON AND J. B. CRANE. 


s Summary.—A description is here given of an extensive American equip- 
ment for handling coal in Duluth-Sup2rior Harbour, Last year 11 of the 
2] coal docks utilised electrical energy, alternating current being em- 
ployed in nine cases. Three types of coal-handling machinery are de- 
scribed, viz., bridge tramway, cable car and man trolley. 


F The receipts of coal in Duluth-Superior Harbour increased from 
2,600,000 tons in 1900 to 8.300.000 tons in 1910. The storage 
capacity of all the docks at this port also increased from 1,000,000 
tons to over 5,000,000 tons in the same period. 

In 1906 there were two docks equipped for the use of electrical 
energy, both using direct current. In 1911, 11 of the 21 coal docks 
were equipped for the use of electrical energy and nine of these are 


* Abstract of a Paper read before the American Institute of Electrical 
Engineers. 


using alternating current directly on the hoisting apparatus, while 
another has instelled a synchronous converter in order to supplement 
its existing direct-current generating equipment by the use of pur- 
chased power. In 1909, 26 per cent. of the coal received was handled 
bv electrical energy ; in 1910, 40 per cent. ; and in 1911 it was esti- 
mated that 60 per cent. of the total coal received would be so handled. 

The coal-handling machinery at present installed is divided into 
three tvpes: bridge tramway, cable car end man trolley. 

Bridge Tramway.— Figs. 3 and 4 give a general idea of the equip- 
ment at one of these docks. The installation consists of moving 
bridges. locomotive cranes, box car loaders and screening towers. 

The boats are moored to the unloading side of the dock. In case 
the unscreened coal is to be shipped out immediately the bucket takes 
the coal from the boats and lozds it into the cars et the opposite end 


iru A ENEESN OT Au D 
Fic. 1.—CABLE CAR. SHOWING HorsTING TOWERS AND ELEVATED 
RAILWAY. 


of the dock. In case the coal is to be screened the bucket carries it 
to the rear end of the dock and dumps it into the screening towers. : 
Moving buckets carry the screenings on to the screenings pile at the 
rear of the dock. The screened coal is loaded into cars by gravity. 
Coal for storage is dropped directly on to the storage pile. 
Twenty-five-cycle. three-phase, 13,000-volt power is delivered to 
the terminals of a transformer house. Three 500 kw.. three-phase 
transformers reduce the pressure to 440 volts for distribution about 
the dock. This distribution is accomplished in a novel manner. 
Posts about 4 ft. high, as shown in Fig. 4. are spaced at intervals 
slong both ends of the dock. Three contacts about 15 in. apart are 
placed vertically on these posts. and the current is transferred to the 
moving machinery by means of shoes, which span two posts at & 
time. The cables for supplying current to the contacts are carried 
in troughs about 1 ft. above the ground and protected bv means of 


Fic. 9.—MaN TROLLEY. SHOWING JUNCTION HOUSE, SCREENING HOPPER, 
13,000 VOLT CATENARY AND 440-VOLT TROLLEY. 


mete! covers. Whicn can be easily slipped off for the purpose of making 
repairs to the cables. 

The bridges have an extreme length of 506 ft. The buckets are 
controlled from cabs at either end of the bridge. Thev operate by 
means of cables running over sheaves from the cabin top of the 
bridge. One 225 H.P., three-phase, 440-volt wound rotor motor 
drives the hoist for closing and hoisting the bucket. For moving 
the bridge two 75 H.P. motors are used. 

The buckets are all of the clam shell type and on three of the four 
bridges on this dock weigh 7 tons and hold 3 tons of coal. The fourth 

' bridge, installed in the spring of 1911, has a bucket weighing 6 tons 
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and hoists 4 tons of coal. On this latter bridge a 375 H.P. motor is 
used for hoisting and closing the bucket and one 225 H.P. motor for 
moving the bridge. 

The older type of bridge has a hoisting speed of 300 ft. per minute 
and was guaranteed to make 60 trips and unload 180 tons of coal per 
hour, and has made 100 trips and unloaded 300 tons of coal in one 
hour. The new bridge has a hoisting speed of 600 ft. per minute and 
has shown a capacity of 500 tons of coal per hour. This bridge has 
proved so successful that it is proposed to instal similar apparatus 


on one of the other bridges. 


phase transformers, The energy is delivered to the hoisting towers 


and travelling bridge by means of trollev wires. 
As 


The boats at these docks are moored at the end of the dock. 
shown in Fig. !. there are three hoisting towers with swinging booms. 
These booms are swung over the boat, and buckets take the coal from 
the boat and empty it into a hopper. From the hopper it is loaded 
automatically into cars, and these cars, operated by cables, empty 
the coal into loading pockets ; or if the coal is to be ‘stored, the cars 
are shunted on the travelling bridge and load directly on to the 
storage pile. In taking coal from the storage pile shovel buckets are 
used and these empty the coal into the loading pockets. 


The contro] system on the bridges is alternating-current magnetic 
control and has given no trouble in three years of operation. The The hoisting towers are equipped with clam shell buckets weighing 
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Fic. 3.— BRIDGE TRAMWAY. SHOWING BRIDGE UNLOADING FROM Boats. 


braking is done by means of friction brakes relezsed by solenoids. | 3 tons and holding 2 tons of cos!. There is a counter-weight on these 
Hardwood shoes were at first used for this purpose. These caused | buckets weighing 5 tons. The motors ere 200 H.P. wound rotor, 
considerable trouble from heating, and for the past two vears asbestos | 440-volt, three-phase, 25 evcle. The hoisting speed is 600 ft. per 
shoes have been used with good satisfaction. minute. The control is pneumetic end smell sir compressors are 
The locomotive cranes shown in Fig. 4 are equipped with 75 H.P. | mounted on exch tower. The breking is by friction and zshbestos 
wound rotor motors and are used for moving cars, hoisting cowl from | shoes are used, the levers from the brakes being controlled directly 
the screenings pile into cars, and loading coal from the side of the | by the operator. These buckets average 144 round trips per hour 
main pile into the loading hopper. and three towers heve unloaded an 11.246-ton boat in 18 hours. This 
The box-car lozders shown in Fig. 4 are equipped with 12 H.P. | type of tower has usuelly been installed with steam-opereted hoists 
wound rotor motors. These machines are used for moving cars and | and the manufacturers hove claimed that the steam hoists were 
loading coal into box cars. Most of the cars loaded gre of this type. | quicker. There are two other docks at this port using steam hoists 
the cars bringing wheet to Duluth and taking coal from Duluth. | of this type but neither of them has been able to do as rapid work as 

The loeders have en erm extending into the door of the car on the | the electricelly opereted hoists. 
side opposite the receiving spout. The coe] strikes the end of the The cable cars wre 11 ft. long, 5 ft. wide and 6 ft. high, and each 
arm and is thrown first to one end end then to the other by means of | ho'ds 4 tons of coal. These ears pass under each hoisting tower and 
a reversible scoop ope- touch a lever which 
releases enough coal to 


rated from the cab of 
the loader by the ope- fill the car one-third 
retor. All the electric- full. One 75 H.P. motor 
ally operated docks use is used for operating 
the same type of box- the cables, 
car loader. The screening and 
The screening towers ES T» losding pockets are 
consist of hoppers into | = along the = railrozd 
which the coal is tracks at one side of 
dumped, and from the dock end directly 
which it fells into the under the elevated cers. 
cer Over screens. The loading pockets 
load directly into the 


The screenings ere 

emptied on to the cars by gravity. The 

screenings pile by screening pockets 

means of moving empty the coal into 
the cers efter it has 


buckets, operated by v 
passed over the 
screens. The screen- 


27 H.P. motor. 
With s Lis 
in operation 3 ings ey 
porenon Vie gae Fic. 4.—Bripce TRAMWAY, SHOWING LOCOMOTIVE CRANES, Box-CaR LOADERS, belt fall d on saps 
s end are carriec 


containing 10,500 to the upper end of the 
tons of coal in 18 dock 2nd there emptied 
hours, end with four bridges in operation has unloaded a similar , on to the screenings pile. One end of the moving bridge is con- 
quantity inI3hours. Notrouble of & serious nature has developed nected to the elevated structure and the other rests on long legs, 
in three years’ operation. and the manufacturers of this equip- running on a track at the other side of the dock. The bridge is 
ment end the owners of the dock are satisfied with the results equipped with a loop track, and in storing coal these tracks are con- 
obtained. nected to the elevated structure by switches and the bridge is moved 
Cable Car.—This installation, shown in Fig. 1, consists of an ele- | along the dock as soon as one section is full. In loading coal from 
vated railway on which are mounted the hoisting towers and tracks | the dock two shovel buckets are used. These buckets hold 2 tons 
end empty the coal directly into the screening and loading pockets 


for cars. 
Energy is delivered to this dock at 13,000 volts, three-phase, 25 | or into the cars, which in turn empty into the pockets. Wound 
cycles, and is reduced to 440 volts by means of three 500 kw., three- | rotor motors of 150 H.P. capacity are used to operate these buckets. 


has unloeded boa É 
Hs SCREENING TOWERS AND CURRENT Posts. 
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The conveyer belts for the screenings are 24 in. wide and are ope- 
rated by 25 H.P. motors. They operate at 450 ft. per min. and carry 
100 tons of coal per hour. 

For setting cars a cable is run along the railroad tracks. and is 
operated by a 32 H.P. motor. The box-cer loaders are similar to the 
ones described under “ Bridge Tramway." 

This type of equipment has been very satisfactory. and the only 
trouble experienced has been with the eir control freezing in winter, 
and with the motors on the hoisting towers. The vibretion on the 
towers is so great that it is hard to brace the end connections of the 
stator windings so thet they do not rub against each other 2nd wear 
the insulation. 


Man Trolley.—The two types of equipment described above ere 


adaptations of steam operated rigs to the use of electricity. The - 


motor in front. and two 40 H.P. motors in back are placed at the 
bottom of each leg. These bridges are guaranteed to make 50 round 
trips per hour from the hold of the boat to the storage pile. When 
“ breaking down ` a boat one of these bridges has made 80 trips and 
unloaded 400 tons of coal in one hour. 

The control system is direct-current magnetic, actuated by air. 
The direct-current is furnished by small motor generator sets, and 
the air by smell air compressors in each cab. 


Both pneumatic end dynamic braking are used. In dynamic 
braking direct current from the motor generator sets is connected to 
the armatures of the hoist motors with the secondaries short-cir- 
cuited through resistance. This type of braking is satisfactory, but 
requires the use of a considerable amount of additional energy. 

The sereening hoppers at the rear of the dock, shown in Fig. 2, 


» es Dar 
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Fic. 5.— MaN TROLLEY. VIEW SHOWING TERMINAL House AND Movine BRIDGE. 


an trolley equipment is gn effort to devise something porticule rly 
fitted to the use of clectri¢ motors. [t is, in its simplest form, 2 
travelling crane on legs but using è bucket instead of a hook. 

There are in use here et the present time two types. One uses a 
hoisting specd of 300 ft. par min. end a trolleving or recking speed 
of 1.000 ft. per min. : and the other a hoisting speed of 250 ft. per 
min. and a racking speed of 1.200 ft. por min. Fig. 2 shows the first 
tvpe. 

The energy is delivered at 13.009 volts. three-phase, 25 evelos to 
the junction house. shown in Fig, 2. which contoins oil switenes, 
meters end behtuingerresters., From this junction house the current 
is carried. to 13,000-volt, thiree-pnese estenary trolleys running the 
whole kneth of the 
dock. The transformers 
for reducing the pres- 
sure to 440 volts. ere 
loceted in the colin at 
the top of each bridge. 
The 440-volt trolley tor 
the box ear locders 
receives its oneray from 
the trensformers on 
the bridges. The 
machine shop rd eor 
pullers  reecsive iber 
440-volt energy frm» 
trenstormer lJccs*.d in 
the metion — bouse, 
The boats ere moo: d 
et the uno: d ng sd 
of the dock. Tre 
buckets empty tho ec! 
from the boet into tho 
front hoppers f£. ties 
coal is io go out wn- 
screened. and mto ths 
rear hoppers if it is to 


| empty the sereenings on to the rear end of the storage pile, which is 
Inconvenient, end some other method will probably be devised for 
| disposing of the screenings. 

The second typ: of man trolley equipment is shown in Fig. 5. This 
type is equipped with clem shell buckets weighing 7} tons, while the 
tote! weight of moving equipment is 40 tons. 

The energy is reduced in the transformer house to 440 volts and 
distributed to the bridges by three conductors running on the rear 
c Gleveted stationary log. Bech hoist is equipped with one 225 H.P.. 
| three-phase, 25-cy le wout | notor motor for closing and hoisting the 

bucket. and two 112 H.P. motors for racking. 

The control is oltomneting-current magnetic, and has thus far 
operated with no 
trouble at all. — The 
braking is friction 
operated by foot levers. 

The first type of 
mun trolley equipment 
has been in use about 
two veers and while 
considerable — trouble 
Wes experienced. at 
first. the difficulties are 
boing overcome. and 
satisfactory results are 
now assured. The 
second typ? of man 
trolley equipment hes 
been in operation only 
about sin months so 
that definit? conclu- 
MONS ès to its results 
cannot bo drawn at 
this time. 

A comp rison of tie 
different typos is shown 
in the eccomponyving 


besereened. In esse the Fic. 6.—MaAN TROLLEY. siloWtsG BRIDGE UNLOADING FROM Boars. CENTER ROOM Table. The friction 
cos] is to bo stored ihe RAISED AND Nov WORKING. type of brake has been 


buekets empty directly 
on the storsge pile. 

Tho buckets ere of the clam shell type. weighing 8 tons end c^rrv- 
ing 5 tons of eosi; the moving equipment, hoist, cab, sir compressor, 
&e., weigh approximately 50 tons. Ezech poist is equipped with two 
150 H.P., three-phaso, 440-volt. 25-evele wound rotor motors Both 
motors are geored together and used for opening ond closing bucket 
and for hoisting. For raising end lowering the boom one 30 n.p. 
motor is used. For moving the bridge along the dock on? 75 n.r. 


found the most reliable 

and economical. 

Dvnemie braking js more expensive to operate but is satis- 

l dfaetory with trneod operators The operetors have also tried 

connecting the motors dirsetly ^o. the clternating-current hine 

and using regenerative braking, ut the drop of the bucket is too 

short to got satisfeetory results. The alternating-eurrent magnetic 

control gives the least trouble » d is the simptest to operate and 
meintain. 
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Yearly load 


Inst. peak |Kw.-hr. per Yearly 


Rates.—The rates charged for coal dock service are as follows: 
$1-00 per month for each kilowatt of the minimum rating of the load 


Types of Equipment. ai en F e aa OL Se ot UE i 
ee ppt: T n peat | or “ reservation charge"; $0-011 (0-53d.) per kilowatt-hour for all 
Cable operated ......... J19 1-09 980,000 8 percent | Power used up to 70 kw.-hours for each kilowatt of rating of the load 
Cable operated |— ......... 129 m m " for the month for which charge is made; $0-005 (0-24d.) for all 
Car system. eene 90 1-38 71,424 44 percent. | additional power used, or * consumption charges." 
Man trolley No. 1......... 97 1-76 4,258.220 6 — ,, The minimum rating of the logd is the maximum rate at which 
Man trolley No. 2......... 85 1-50 1,200,000 12  ,, power is used, 2s determined by curve drawing meters, on the basis 
room ooo E | ef the highest amount obtained from any of the following measure- 


— — 


The 440-volt distribution is the most. satisfactory from an ope- 
rting standpoint for both the coal dock and central station. The 
13.000-volt distribution, while ches per in first cost, hes given trouble 
due to coal dust and smoke and steam from the locomotives col- 
lecting on insulators and in wet weather causing flash-overs. 
Records obtained with a wattmeter are given in the Paper for the 
various equipments. Three typical records are reproduced herewith in 
Figs. 7. 8and 9. In the first type of cable-operated equipment and 
second type of man trolley equipment (Fig. 9) the highest peak occurs 
while recking, while in the other types (see Figs. 7 and 8) the highest 
peak occurs whilst hoisting. The load factor is so low on the coal 


BRIO 
HOISTING SPEED 


ments : The maximum instantaneous peak, less 60 per cent. discount ; 
the maximum one-minute peak. less 50 per cent. discount ; the maxi- 
mum three-minute peak. less 334 per cent. discount ; the maximum 
five-minute pesk, less no discount. The minimum rating thus 
obtained is used until suececded by a greater peak. 

In cogl dock service the highest peak obtained is the maximum 
instanteneous peak, less 60 per cent. discount, and this peak is used 
in determining the “ reservation charge " for this class of service. 
It would naturally be assumed that with a peak method of charge 
some form of flywheel equaliser would be installed at some of the 
docks. Owing to the 00 per cent. discount from the maximum peak, 


-— o — ——  — e - " m RD — aa a omm t  — 
j | MAN TROLLE 
HOISTING SPEED 250 FT. PER MINUTE 
RACKING SPEED 1200 FT. PER MINUTE 
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Fic. 9. 


however, the installation of a flywheel does not offer sufficient saving 
to warrant the expenditure of a large sum of money for this purpose. 

Central. Station.—-The_ power station. is equipped with 7,500 kw. 
generators driven by 13,000 H.P. turbines under a head of 375 ft. 
With all the coal docks in operation, together with the other mis- 
cellaneous load, instantaneous load changes of 5,000 kw. have been 
noted at the power station. With two units in operation no trouble 
is experienced with speed. regulation; but with one unit only the 
peaks cause hunting of the governor, and a resultant variation of 
frequency of 4 per cent. either side of normal has been noted. 

After three vears of operation the use of alternating current for 
this class of service has proved commercially successful, and it is safe 
to say that the majority of new installations at this point will be of 


this character. 


deck load that it is important to consider the peak, either when 
tuying power or when generating it with the comp2ny's own plants. 
The most edvantageous design from an economical and operating 
standpoint wou!d be to have the hoisting and racking pesks the same. 

In the above curves it will be noted that the extreme pesks are due 
to the acceleration of the motors and equipment. and that the actual 
peek, once the machinery is in motion, is 50 to 60 per cent. of the 
above figures. Motors for use on the above work should, therefore, 
be designed for a low accelerating current and high starting torque, 
and be especially well braced, as the excessive vibration on these 
towers is very severe on all the machinery. 

It would be possible to design a dock with lower hoisting speeds, 
racking speeds, &c., which would handle the same amount of coal in 
à vear and use current more economically, but it is necessary at times 
to unload large amounts of coal on short notice. 

One of the local coal companies operates two docks, one equipped 
with direct-current motors driven from its own plant, the other 
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CORRUGATION OF RAILS. 


BY J. H. BRIGGS. 


(Continued from page 95.) 


To commence with, take the case of a new rail. Very frequently it 
will be noticed that the running is at first confined to about } in. on 
the inner side; the whole weight of the wheel is, therefore, carried 
It is found that, although this 


ELS 
iü vertically over tho supporting web. 
rail may be so situated as to be liable to corrugation, so long as wear 
3 mis. unm iln o |is confined to this narrow strip, smooth running is maintained. 
FER Obviously, for the climbing effort of the throat or flange to lift the 
128 wheel from this rigidly supported part of the crown, it must exert a 


lifting force equal to or more than the weight of the wheel and its 
burden, that is over 100 per cent. It receives no assistance from any 
source. As the wheel runs smoothly, and no chattering is taking 
place, we may safely conclude that this lifting force is considerably 
below 100 per cent. For the sake of argument we will say that with 
a given conical angle of throat, together with side thrust, the co- 
efficient of friction is such that the lifting effort of the throat on the 
rail in question is limited to 75 percent. Being limited to that figure, 
the change in conditions must be such that a lifting effort of less than 
79 per cent. is sufficient to raise the wheel from the part of the rail 
over the supporting web. If it can be reduced to, say, 60 per cent., 
this will leave ample margin. This would then make throat chatter- 
ing possible and thus form the connecting link required. 

This gradual reduction from 100 per cent. to 60 per cent. must como 
as a result of wear. This can be best illustrated by an imaginary 
experiment in which the gradual change is reduced to figures. Tho 
various factors being exaggerated in order to make-the effects clearer 
tothe mind. In Fig. 4, A isa piece of metal representing the rail head 


E 


operated by alternating-current motors and purchascd energy. The 
company expresses itself as seeing no difference in operating between 
the two methcds. 

In connection with its own direct-current plant it has a storage 
battery installed for taking care of the peaks. This year it became 
necessary to increase its power facilities, and a synchronous converter 
using purchascd energy was finally decided upon, principally on 
account of its low first cost and the guarantee by the manufacturer 
of satisfactory operation. This machine is working satisfactorily 
and is taking care of the peaks and relieving the engines and storage 
batteries from the resultant shocks, so that a decrease in maintenance 
cost has already been noticed. The synchrouous converter is com- 
pound wound without interpoles and is run with full series field. It 
is placed about 150 ft. from the main switchboard and each side is 
connected to the main "bus by two 1,000,000-cir. mil cables. By 
using one or both cables it is possible to have the converter take a 
smaller or larger amount of the total load. 
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and B the supporting web fixed in a vice, C and E are projections— 
say round studs—representing narrow strips on the inner and outer 
sides of the rail tread respectively. H is another piece of metal 
weighing 100 units—say pounds—with corresponding studs C! and E! 
projecting from it, and representing strips on the inner and outer sides 
of the wheel tread. A wheel lifted from the rail a smell fraction of an 
inch may, for the purpose of this experiment, be considered a parallel 
lift. This effect will be sufficiently represented by using a stiff rod G, 
say 5 ft. long, and hinged at the end. 

The climbing effort of the throat may be simulated by screwing the 
screw F down on to the rail and forcing it until it raises H from A. 
The strength and elasticity of the supporting web B is such that a 
weight of 50 lb. placed on E depresses the overhung end say fin. To 
represent wear, an abrasive material is put between the stud faces, 
and H is given a circular motion in a horizontal plane. To be strictly 
correct both the studs C and C' and the screw F should be vertically 
over the web. Tosimulate the above-mentioned new-rail conditions, 
E and E! are just apart, therefore C carries the 100 lb. As in the 
rail so with the screw ; at this stage à pressure of over 100 lb. must be 
exerted before H can be lifted from the supports. 

Therefore the abrasive action will commence with 100 Ib. pressure 
at C and nil at E. C will wear away until E and E' are in contact. 
Further wear will result in, say, 90 lb. at C and 10 lb. at E. Further, 
in 80 lb. at C and 20 lb. at E, and then 70 Ib. and 30 Ib., it being, of 
course, assumed that wear under the greater pressure will be more 
rapid than under the lower. Now, if 50 lb. depresses E } in., 30 lb. 
will depress it to some extent; therefore, if F is screwed down as 
before, the fact that E is not only exerting an upward pressure of 
30 lb. but is able to follow it up with a gradually decreasing pressure 
means that the throat screw F now only needs to exert a pressure of 
over 70 Ib. in order to raise C’ from C, the latter having no tendency to 
follow up. Further wear will eventually bring the figures to 50 Ib. 
and 50]b. respectively. At this stage—which it will be noted, is 
10 per cent. better than the prescribed 60 1b.—the lifting effort of the 
screw as a result of uneven wear of the studs is enabled to lift C’ from 
the rigidly supported C by an effort of only a little over 501b. The 
similarity between wheel and rail and this experiment will be obvious. 


Whereas, in the new rail a lift of over 100 per cent. was required to 


lift the wheel off the rigidly supported inner aide of the rail-head, and - 


only 75 per cent. was available (with consequent smooth running), 
after a few years’ wear, the 75 per cent. lifting power being still 
available, only 50 per cent. is needed to bring about the results aimed 
at. This, it is suggested, is the connecting-link which it requires a 
few years to form. The suggestion being that, so long as any one part 
of the breadth of the wheel tread is enabled or allowed to run on the 
part of the rail situated directly over the supporting web and is not 
lifted therefrom by the combined efforts of throat and elasticity of 
web, smooth running will result. But the rail having reached the 
stage corresponding with that illustrated in the experiment, conditions 
exist that allow of the wheel being lifted to an unstable position. It 
is à position which will give every opportunity for the chattering 
action illustrated in the previous article to come into effect. This, 
then, exercises an effect which controls the initial stage. 

By means of these factors, together with another which results in 
side thrust, we can build up a theory to account for periodic skids. 
The inner wheels on a curve of, say, large radius have a tendency to 
slip ; this means that they jointly push their side of the car forward. 
The outer ones, having a tendency to skid, hold their side back. This 
results in a couple, the arm of which is a gauge line through a vertical 
axis in the centre of the car giving a moment which presses the flanges 
of the leading outer and trailing inner wheels against the gauge edges 
of their respective rails. Centrifugal force increases this at the leading 
outer and decreases it at the trailing inner wheel. This moment sets 
the axis of the car at an angle to the direction of the rails even when 
on a curve of very large radius. It tends to keep the throat of the 
leading outer wheel in the best position, and also gives the side thrust 
necessary forclimbing. The pressure will vary inversely as the radius 
of the curve, and is, of course, a maximum on à curve of very short 
radius. | 

The factors then, as regards the leading outer wheel, are side thrust, 
outer side of wheel on a resilient part of the rail, curvature of throat of 
larger radius than that of the brow of gauge edge, giving an ideal 
incline for climbing when rolling. Bearing in mind the natural law as 
regards static and moving friction, we can examine the conditions 
affecting the contest between the inner and outer wheels as to whether 
the outer one shall give relief to torsional stress in the axle by skidding, 
or the inner one by slipping. The first stage being, after the preceding 
skid, 50 per cent. on the outer side, 50 per cent, on the inner side of the 
outer rail, the weight being similarly distributed across the inner rail 
surface. During the second stage, as a result of the side thrust and 
rolling, the climbing tendency transfers part of the weight of the outer 
wheel to throat and brow, say 20 per cent. on the brow, 40 per cent. on 


the inner side, 40 per cent. on the outer side ; the inner wheel being 
the same as in stage (1), excepting that slight torsional stress tends to 
cause slipping in the latter and skidding of the former. The third 
stage gives only the effect. of increased torsional stress on the inner. 
The outer, being still affected by side thrust, continues to climb, the 
brow being loaded with a greater percentage of weight, and the tan- 
gential line of contact between throat and brow has altered towards 
vertical; the weight now being, say, 30 Ib, on the outer side, 10 lb. on 
the inner side, 60 1b. on the brow, and surface tension being, of course, 
further increased by torsional stress, as with the inner. The increased 
weight on the brow, the altering towards vertical of the line of contact, 
which places 60 per cent. of the weight on a steep declivity, together 
with the increased torsional stress, have now brought the static 
friction under which the wheels are engaged with their respective rails 
to the verge of breaking down. The inner wheel in the meantime has 
the benefit of tho broad surface contact. The fourth stege, while it 
brings only increased surface stress to the inner wheel, places, say, 
80 per cent. on the brow at an angle of, say, 60 deg. to the horizontal, 
but none on the inner side ; and the outer side, having followed the 
wheel up, still carries 20 per cent. We now have 80 per cent. of the 
weight perched up, so to speak, on this 60 deg. incline. The fifth, a 
critical stage, is now reached. Gravity, assisted by torsional stress, 
breaks down the static friction. The former brings the wheel down 
to normal level, and thus, by changing throat and tread friction from 
static to moving, gives torsional stress the opportunity for relief. 

It will be noticed thet the climb and subsequent drop of the throat 
here described is precisely what takes place in the experiments de- 
scribed in the previous article, and illustrates a powerful isochronising 
principle. These figures and effects have, of course, been exaggerated 
in order to make them clearer to the mind. Actual separation of 
the treads is not an essential condition ; a reduction of pressure by 
transference of weight to the brow would suffice toallow of torsional 


Fic. 5. 


relief by skid. The skid may, therefore, be taken as the ultimate 
result of the foregoing effects. Momentum acquired in the earlier 
stages will have its effect in the later ones. Added to this effect is 
the fact that journal friction by retardation will tend to prevent 
slipping of the inner and assist skidding of the outer wheel. 

For the above reasons the writer suggests that on curves of the 
larger radii torsional relief is brought about by the outer wheel. 
Having thus demonstrated why skidding probably occurs on the 
outer rail, it remains to be shown, by means of the pencil formula, how 
this friction between the tread of a leading outer wheel and crown of 
rail comes to be not only in the obstructive quadrant but also in the 
sector near 90 deg., and may thus make chattering possible. 

As before stated, several of the factors are easily located, but the 
locating of the position of D is the most difficult. The plane surface 
corresponding with the slate is easily found, being the rail surface. 
The perpendicular from the centre of the sliding surface is also easy 
and, of course, passes through the centre of the axle. These two lines 
are represented in Fig. 5, being AC and BE. The wheel moving in 
the direction shown by the long arrow and being subject to skid, this 
arrow also shows the relative movement of the sliding surfaces. Thus 
the location of D is the only factor required. This must, of course, be 
in the obstructive quadrant EBC. The fact that the conditions are 
rigid suggests that it must be within a few degrees of, and below, 
90 deg. There being no obvious reason why that position should be 
adopted, it becomes necessary to look for some components which 
will give it as a resultant. There is the vertical force, being the 
weight of the car (a constant), indicated by arrow F. Another one, 
therefore, is needed as represented by arrow G. Obviously, whenever 
the car is pushing the whee! along, this second component comes into 
effect. The ratio of these two forces when on a curve of large radius 
would, at first sight, appear to leave the angle EBD even more acute 
than shown. This, however, depends entirely on the force required 
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to overcome the legging tendency due to the combined effects of skid | to vertical or horizonts] movement. relatively to. the ear, which 


end flange resistence. Broadly then, subject to certain over-riding 
conditions—which include curves of short radius-—one would expect 
eorrugetion to be possible whenever this second component comes 
into effect ; thet is, whenever a wheel is retarded, is being pushed by 
the car and, st the same time, subject to side thrust. It, therefore, 
becomes necessary to recount the instances in which this occurs, end 
then see how thev synchronise with the appearence of corrugation, 
When on a curve, both inner wheels not only have to provide the 
necessary adhesive power to propel the car, but must 2!so provide the 
power necessary to overcome any skidding of the outer wheels. This 
et once places the second component for the inner wheels et D’ (in the 
trailing quedrent) and the outer one at D as required, and, on the 
essunption that the inner whee] does not slip, this eccounts for the 
comparative rerity of corrugetion on inner reils. On streight reils 
cormgation is genere!ly a result of flenge pressure from sidesweving 
of the ear, or sweving of the car about à vertical axis in the centre of 
the car, or road camber. The result of flange pressure is à retarded 
wheel. On leeving a curve and entering a streight run the esr swavs 
pbout a vertical exis ; and where the lenge is brought into heavy eon- 

tact with the rail, corrugation frequently occurs. A brake applied to 
o front wheel by retarding its rotation and forcing the wheel hack 
brings the second component into effect. Momentum, by pushing 
the retarded wheel along, o!so essists, The brake, however, here 
introduces è third component, which is opposed to the second. As 
regards the resr whee!, however, the brake is pushing the wheel 

slong, end thus is, itself, the second component. 

An experiment cen be mede with the lathe to show that chattering 
results whether the skid is or is not accompenicd by rolling : and that 
the pencil formula applies in either case. Having got the dull jet 
surfece, one cog-wheel is moved along the exile until out of mesh with 
the other. An additional wesher or two is put on the shouldered end 
of the driven axle; the nut is then tightened up, the axle is thereby 
fixed. 
of course, of much higher frequency than when accompenied with 
rolling. The eve-bearing may be moved close up to the wheel dise 
end the same result is obtained; torsional resilience of the axle is here 
in evidence. Now, of the lathe experiment (when rolling) it may be 
acid the cog-wheel at one end of the axle prevents the whee! dise at the 
other end revolving et the seme peripheral speed as thet of the roller 
with which it is in contact. As 2 comparison, it mov 2!so be seid of 
tremwey wheel end reil ection, that the inner wheel at one end of the 
axle, by ita resistance to slipping. prevents the outer wheel revolving 
at è periphereJ speed equal to the length of the reil traversed. Inm 
ech cese torsional stress of tho axle is brought into effect. Having 
shown that chattering occurs with the lethe whether sccompznied by 
rollmg or not, and suggested thet chettering occurs in the esse of 
tramways with rolling, we can, by an imeginerv experiment, put à 
tremwey wheel under similer non-rolling conditions. Then, as in 
most czsca, one's mechanical sense can be relied on to dceide whether 
chattering will or will not occur. To simulete the non-rolling lathe 
experiment we clinch the axle at one end by meens of the bearing and 
mey ès Well have the adjacent wheel free to revolve on its axle. In 
order to eliminate the effect of the inertia of the other wheel we repre- 
sent it by the hub, 2 single arm depending therefrom, end 2 smell seg- 
ment of the rim. Now, if the second component is brought into effect 
by the other pair of wheels pushing this leg—if I may so term it—the 
resultant DB (Fig. 5) is brought into effect and one’s mechanical 
sense tells one the result of the non-rolling lethe experiment would be 
simulated ; the leg progressing by a series of high-frequency hops, and 
the torsional resilience of the axle being in evidence, though, probably, 
è reduction of the weight on the leg would be necessary. 

The resultant DB is brought into effect by certain conditions, the 
existence of which is independent. of either the length of time a rail 
hos been in use, or its state es regards wear. The chicf of these con- 
ditions relates to curves, and—subject to variations of speed, propel- 
ling power and gradients—on a given rail will be constant. On a 
given curve of lerge radius, therefore, this resultant, existing front the 
dèy o rail is first used, is ready and waiting for the connecting link 
end the resulting throat chattering to come into effect. as initiative 
to tread chattering. Given also a throat of sufticiently large redius 
this factor will be ready. This leaves a number of factors to act in 
conjunction with the connecting link es variables, such 2s the stete 
of latera! support of the outer side of rail head ; the extent of the 
uneven wear; the state of the rail surface as regards grittiness end 
IG sensitivenoss to receive polish by skid, vet retain 5 high coefficient 
of friction under pure rolling. | Accelerating, braking, or 2 gr«dient, 
have their effect in changing skid into slip and vice versa. 

On à given curve the skid of gn outer wheel may be changed to slip 
on entering an upward gradient or increase of sme. It will pass 
through a stage in which it will be neither pushing the car nor being 
pushed itself. When at or near this stage it will be easily susceptible 


The lethe being then run es before, chattering occurs and is, * 


. proportion of the 180 deg. 


either throat or tread chattering will require. 

{ Asg contrest to the effect shown in Fig. 4, which, as steted, forms 
the connecting link, Fig. 6 shows how a chenge in the relstive position 
of the supporting web to that of the wheel tlange or throat of semo 
»ffeets the climbing powers of the two letter. More porticeulerly es 
regards their cap sbility of lifting the wheel off or reducing the weight 
on, the rigidly supported pert directly over the web which, under the 
chenged conditions, E becomes. It will heseen thet under no cireum- 
stances cen the throat screw receive any assistenee by clesticity of 
the supporting web. If we commence with 99 Ib. on the inner sido © 
end 1 lb. on the outer E, the throat screw must exert 100 1b. pressure 
in order to raise E/ from its rigid support. On the other hend, if 
there is 11b. on € and 991b. on E the throat serew must still exert 
100 Ib. foree to reise E’ from E. Consequently, trenslating these 

effeets into wheel end rail ection, from the first to the lest doy of the 
life of » reil the throat must exert a lifting force of 100 per cent. before 
it could bring into effect the connecting-link before mentioned. fn 
other words, tlie reil would remein the whole of its life under the desir- 
wble conditions existing with the before-mentioned new reil; that is, 
one prt of the wheel would never lift from the pert of rail situated 
directly over the supporting web. The effect of à chenge from the 
elestic conditions existing in this experiment to the more rigid ones 
of a rail would not affect the result ss the principle would still «pply ; 
neither would the fact that the sp2ce between the inner and outer 
sides wou!d be filled in. 

Importent as the above advantage is from the standpoint of this 
theory, another would accrue which is probably greater. Reverting 
to the pencil experiment, in that, end in fact all chettering actions, 
one factor stands out most prominently, that is the ingethering cfleet. 
From the neutral position to a few degrees below, that is, in the chet- 


tering sector, this is most in evidence. In this sector one of the effects 
is thet friction results in dre g. which in 


its turn brings the sliding surface into 
closer contect, that is, increases the 
pressure between them, This pressure 
inereeses until the force opposing the 
dreg osserts itself and brings ebout a 
rupture 2nd ə springing beck to com- 
menee the eveleegein, The horizontet 
movement (4) of the red heed has the 
effeet in conncetion with throat climb- 
ing thst assists materie!lv in bringing 
about & somewhat similer result. 

This horizontal movement is about 
e position D (Fig. 4). In the first and 
second stages of the climbing action. 2s 
before mentioned, the outer side of the 
rèil is relieved of part. of the weight ; 
this brings this horizontal motion or tendenev into efleet ; it 
increases the pressure between the climbing surfeces (7) end is, there- 
fore. equivalent to the before-mentioned ingethering effect. The 
rupture is brought about as before explained in the tifth stage. 
` The erratic nature of the appezrance or otherwise of corrugation 
must be eccounted for, Although the writer hes not errived at any 
definite conclusion. on the point the following suggestion seems 


Fie. 6. 


feasible. 
As before stated, when chattering occurs in connection with nearly 


rigid conditions (and tramway wheels end rosis mey be clessed as 
such) the degrees of arc in the pencil formula in which it may occur 
become very small in number and will, of course, be crowded up close 
These few degrees—aay 3 or 4— form 2. small 
Reverting to Fig. 4. 1f à weight of 501b, 
or 100 lb. were alternetely pleeed on end teken off E. besides s motion 
of thet part more or less vertical. the port A would have a motion (A) 
more or less horizontol. The reil also mèy be expected to have this 
latter motion, and freedom in this respect. will, doubtless, be an essen- 
tia] condition for throat chattering to como into effect. In the various 
steges of uneven wear described above it mav be that the lest is not 
necessarily the one at which corrugation takes plece, It mav be that, 
sav, stage two or three proves to be a critics! one. Possibly the above 
3 or 4 deg. are limited to that stage bevond which lies one of the 
two large non-chattering sectors shown in the pencil diegram. This 
stage may. therefore, prove a parting of the wavs, so tospeck. In tho 
one case, insufficient lateral support on the outer side of the reil head, 
bv road material, allows sufficient chattering to form slight markings, 
end thus brings synchronism to be»r. Having thus got a foot-hold 
vibration continues, which results in pulverisstion and consequent 
widening of the breach between reil end rosd meteriz!. "This, hy 
allowing unrestricted lateral vibration, brings into existence the 
cumulative effect by which corrugation is known to incre»so; end 
thus leads on to corrugation. 


to, and below, 90 deg. 
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In the other case, having reached the critical stege the rail 
head is well supported by rosd meterial on the outer side. 
Although the uneven wear will result in the outer side being 
slightly depressed. the laters! support efforded, although it may 
or may not be sufticient to prevent lateral movement altogether, may, 
at least, prove to be en efficient de mper end, by preventing vibration, 
enable the rosd material to mzintain the necessary support during the 
critical stage, and, having possed this stage, may enter one of the 
large sectors referred to, and thus remain en uneorrugated rail. 
Another suggestion is that the two factors, throst chattering, 2s 
before described, end that of treed and crown, may tend to widely 
differing periodicities. And conditions may exist thet prevent these 
coming into synchronism during the critical stage, resulting in £ non- 
corrugating rèil On the other hend, svnehromsm results m persis- 
tency and consequent cumulative effect. 

Although. es before suggested, the absence of corrugation on inner 
rails on curves of lerge redius may be due to the combined effect of the 
relative position of D' (Fig. 5), and the suggestion that the inner whee! 
does not slip; the fact remeins thet on curves of much shorter radius 
corrugation of è longer pitch frequently oceurs.. If EBC is the 
obstructive quadrant for skidding, for slipping EBA must become 
the obstructive quadrant. Therefore, the resultent D'B may cause 
chattering. This introduces »nother factor which the simple pencil 
experiment docs not illustrete. In view of the direction of motion of 
wheel, as indicated by the long errow. end the reletive angular 
position of DB to the rezil treiling is suggested. Tre fact thet slip 
is occurring reverses the direction of motion to thet shown by the 
long arrow; therefore, eceording to the pencil formule, chattering 
may occur. But the conditions generally do not indicate to one’s 
mechanical senses thet chattering will occur. The ezuses et work. 
in this case, therefore, are somewhat complex. By this formula it 
is much easier to show why èn inner reil dees nof suffer corrugation 
than to show why it does. 

Frequently, when a car is being aceclere ted too quickly, a vibre tion 
ix felt which suggests chettcring. Probably the line D'B (Fig. 5) is 
then in evidence as a result of slip. 

As regards the cumulative cffect, assuming that the three chief 
factors of this theory have come into effect, end markings exist. 
these result in synchronism end consequent persistency. This. in 
its turn, causes depressions or waves and hollows. Once these 
rre formed, in cven è small degres, another fector is intreduecd 
Which does not exist when & plene surface is used as in the siete 
emd pencil experiment. If we substitute these two instruments 
by, say, & stick end a corrugated sheet of iron. this new factor » 
once becomes apparent. By pushing the stick trensversely to the 
Waves a veriety of angies is formed by the stick and the various tan- 
gents. The stick mèy commence by sliding easily down the fer side 
of a wave—sey 5 dog.—and by the pencil formula is. therefore. in the 
obstructive quadrant. This angle increases as the hollow is treverscd. 
The chattering sector is reached and soon passed, but. given suitable 
conditions as regerds depth of hollow, after passing 90 deg. this new 
factor becomesepparent. Instead of entering the trailing quadrent— 
os with the slate—the reverse takes ple.cc and we arrive at » deadlock. 
Force, suitebly applied, must have a destructive effect. This, of 
course, is one extreme. If the waves encountered become shallower, 
this factor, decreasing in effect, becomes merely a gradually decreasing 
obstruction, but dees not vanish until a plene surface is reached 
which gives the other extreme. ‘This effect, in a modified form, no 
doubt, will be responsible for the repidity with which corrugation 
increases When once it has commenced. The deadlock in the walking- 
stick experiment will be modified and resemble a blow (inasmuch as it 
suddenly opposes momentum) at the rear of the wave in the esse of 


the rail, Assuming » shallower wave, if the stick were provided with, 


a small wheel zt the end and thereby rolling substituted for friction, 
this would resemble a car-wheel loose on its axle, rolling over waves. 
which it would do easily, and probably tend to roll them out level. 
Supposing, however. mechanism were provided by which the small 
wheel was subjected to è gradually increasing resistance that culmi- 
nated in a skid just before 90 deg. was reached, this would result in a 
retardation almost amounting to a deadlock, which. however, any 
acquired momentum would soon relieve. There would here be a ten- 
dency to push or sweep the metal forward. Bearing in mind the angle 
that DB in Fig. 5 makes to the rail and that it may possib] y be more 
nearly vertical at times, it will be seen that with waves on the rail 
the deadlock which occurs in the experiment when 90 deg. is 
exceeded con also occur with the rail, especially when the suitably 
timed intermittent skid is added. It then devolves on tho err, by 
its momentum epplied horizontally at the axle, to overcome this ob- 
structive tendency ; which it very easily does, though it may cusa a 
shock in so doing. In effect it is overcoming the deadlock by force, 
which results in damage to the rail. 


(To be concluded.) 
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THE SIEMENS ELECTROSTATIC VOLTMETER FOR 
VERY HIGH PRESSURES. 


This new instrument, which hes recently been put on the market, 
is suitable for the direct measurement of high pressures without the 
employment of condensers. It has the advantsg.. in compsrison 


Fis. 1.—SreEMENS ELECTROSTATIC VOLTMETER. 


with well-knowa clectroststie voltmeters besod on the some prin- 
ciple (namely, the mutual attraction of two cloctrodss connected 
“cross the pressure to be measured). thst the results are independent 


Fic. 2. 


of the surroundings ond that it has an extended and prectically 
proportions! sesle. 

Fig. 1 herewith gives a view of the instrument, end it will Lo 
seen that the upper termins! is sttorhed to the mets! case ceon- 
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spork in sir et ordinary pressure between slightly convex porallel 
motal pletes t different disteness, and to bring some order into the 
chaotic mess of statements on this subject. His Pepas on this ere 
interesting for the clear definite wey in which the principles of abso- 
lute mov :urement of the various quantities involved are ststed. Ht 
wes in connection with these experiments too that he first begen his 
creer as a practico! designer of instruments in which he was to 
echieve such mervels. For this purpose his st»y in Rognault’s 
I^horotory must have been of greet assistence, the French at thet 
time being the most skilled of instrument designers, while the com- 
bination in him of the highest mathematics] power, fertility of idess. 
and attention to every detail is so exceedingly rore thet the world 
will probably never witness it sgein. The results of these experi- 
ments were published at the British Association meeting m 1867. 

Another branch of Lord Kelvin's activities was to mak» voltoie 
batteries emenable to clectrostotie determination. In fact. this was 
one of the ressons for designing the absolute electrometer. These 
experiments were fins!llv brought to a nead in 1870, when it wes found 
thet the E.M.F. of. 1.000 Daniell calls in series wes 3-74 electro- 
static C.G.S. units, orequivelent to an electrostatic attraction of 57 
grammes weight per 100 sq. enr. of two pirallel plates of 7mm. 
distence apart. 

This question is nearly releted to whet was called the mechanics 
theory of electrolysis, comprising the sbsolute evelustion of the 
E.M.F. of getvenie cells. He found thet “the intensity of an elec- 
trochemies! appsretus is an absolute measure eque! to the mech^nic:! 
equivalent of #3 much of the chemies! eetion os goes on When g cur- 
rent of unit strength p.sses during unit of time.” This reletion geve 
rise to è good desl of resesrch in the fifties, end its importanes wes 
not diminished by the result obtsined by Hoelmthottzin regsrd to 
temperature variation. Thernio-clectric investigetions sso cleimed 
o great pərt of his time in the esrly fifties, Kelvin being, as is well 
known, most closely connected with the successful progress of this 
branch of science. 

Another subject of practices! interest with which he was connect «d 
about this time was that of the specitie conductivity of copper. As 
early a3 1857 he drew attention to enormous voristions of this pio- 
perty in different samples of copper end of the effects of the voriou« 
methods of working on the results obtsined. Long experience of 
resist^neo. measurement led Kelvin to devise proper methods for 

srrving out this clew of work. H^ improved Whoststono's devico 
end constructed è low-resist^nco bridge. The Kelvin continuous. 
contact rheostat hes also grown out of en appliance of Wheststone's. 
From the outset he had to face the fundamental question of units and 
dimensions, and he deslt with this question as early »s 1851. Thirty 
vesra later he was the most prominent delegate at the Internation: T 
Congress held in Paris in 1887, to which we owe the definite sanction 
of, and ultimate legislation on, the volt, ohm, ampere, coulomb and 
fared. 
In macactism Kelvin showed that a complete mathematics! theory 
could be founded on known faets. His initial definitions ere re- 
merkable for their originality, and quite spòrt from the emslyviiesl 
mode of their exposition, Kelvin's illustrotions to the subject still 
retain their value, When he begen his work on this brench of elec. 
trical work, about. 1850, the existence of magnetic s»*urotion of iron 
was already suspected, and hop? was expressed thet he would t^ke up 
the solution of this question. 

Lord Kelvin repeatedly expressed his opinion thet most if not al 
the properties of motter ore affected by megaetism, at lesst in 
strongly ferromagnetic subitsnees, end he spent much time in testing 
such effects. He also devoted much thought to the msgacto-optic 
effecta discovered by Farad>y. 

Electromagnetic work continually claimed Lord Kelvin’s attention, 
end in 1872 he published a Peper on the dynsm:es! value of electro- 


teining the seale. The other termins} is attechcd to the hottom 
of the metal pan surrounding tho gless vessel filled with oil, this 
metal pèn forming the fix d clectreds. 

Fig. 2 will meke clear the arrengement of the moving system. 
The moving eleetrcde a is in the form of a cup-sheped, closed, hollow 
bedy conteining ir. It is rigidly connected. with an aluminium rod, 
b, which moves in the mete! tube e between sme! guide pullevs, d. 
The wluminium red 6 is suspend.d by a metal filement, which is 
etteched to à ecm, e, on the spindle of the pointer. A spire! spring 
provides the opposing foree to the rotstion of the pointer produced 
by the ettreetion of the eleetredos, and the pointer movement. is 
pr»etiesHy dead best. The metel tuhe c carries a plate on which 
the moving system is secured, 2nd èlso, independently of the plete, 
the metel csse illustrsted. The lower end of the mets! tube c is 
extended in tho form of » bell-she.ped sereen. f. As this sereen is of 
the seme potential as thot of the moving electrode, it increases 
essentially the eecurecy eat the commencement of the scs!e, owing 
to the repelling effect which it produces on the movable electrode. 

The sesle is practices v proportions! from about 30 per cent. of 
the moximum detlection. The lerge sesle extending over three- 
quarters of the circle is of great edvontoge, es it en. be resd well 
st some distance from the instrument. 

It is worth noting thet no point discharges can occur, as all ports 
of the moving system, 23 Well os the plete, seale and the whole of the 
metal esse surrounding these ports, are of the same potentis], whilst 
eduex end corners cre almost completely avoided. 

The importent problem of rendering the reedings of the instru- 

ment independent of externs! influences, and porticulerly of the 
disturbing effects of neighbouring earthed conductors, hes been 
completely solved by meons of the sereen f, in combination with the 
mots] pon g. 

The employment of oil as à dielectric hes the odvantsge, firstly, 
thet the sttrective force is grester in oil than in air, in consequence 
of the high dielectrie constent of oil, and. secondly, beeause oil has 
a greater disruptive strength, and affords at the same time protec- 
tion aginst disturbances duo to etmospheric influences. 

The instrument is mounted either on è cast-iron tripod or on 2 
fromework of porcelain insulotors, according to the object for which 
it is to b» uscd. If one pole msy be esrthed —e.g.. in the cse of 
insulstion testa—the iron tripod is employed; for ordiasry pressure 
measurements, however, where neither pole msy bo earthed, the 
insulator arrangement is employed, 

The instrument here illustrated will measure pressures up to 
90,000 volts, but sn instrument based on the seme principle hss now 
beon constructed for pressures up to no fewer then 150,009 volts. 
In the esse of higher pressures two instruments mey be connected 


in serios, 


THIRD KELVIN LECTURE. 


THE WORK OF LORD KELVIN IN ELECTRICITY AND 
MAGNETISM.* 
BY PROF. H. DU BOIS. 


Lord K^lvin's scientifie sctivity extends over two-thirds of 2 
eontury. ond. forms the direct connecting link betweon the French 
school of Louis Philippe’s age end our own 20th contury achieve- 
ments in mathematics, physics ead engineering. He transformed 
the foundations both of scientific thought ond of moteriel life and 
so retsed himself to the rank of the United Kingdom's worthiest 
representstives. In reading through Kolvin's works, one is struck 
by the amount of materia! thet they contain, and it is P den that 


this series of lectures my progress for may term3 before being : , B? i 
i y pg maguets, in which the well-known formula re for clectrom^zn^t:o 
T 


stress appears. He s!so worked on the shielding effect of sheaths, 
and his nmrine ga'venometer of 1858 was protected on this principle. 


Kelvin's improvements in heavier kinds of electric?! machinery 
are of secondry importance to the foregoing. but his immense lobour 
on instruments, standards, gauges and meters h»5 done much to im- 
prove this els3s of sppsratua The greded potentia! ond current 
golvenometors were the direct outcome of the o'd t»ngent instrument 4 
which ere still useful now end then. 

As e2rly as 1882 Kelvin hod electric lighting in his house at Glasgow 
and oce»sionally when there wes s " tote! eclipsa " would rush out in 
evening dress to look after the m^ttor. 

He was connected with many domestie, municip^l, and ? 

applications of electricity, from the Portrush railway to the Niagera 
Falls scheme, and his well-known electro-finsncial law for the section 
tof ee of copper in long-distance transmission must not be forgotten in this 


* Ab; tract of a letur: d: Micered at at th» Instit ition of V lectrícal Engi- A 
neers on Thursday, Aoril 25th. l l connection. 
E2 


exhousted. 
Eleetroststies waa Lord Kelvin's first love. In 1842 he cme to 


it incidentally, and in the following year he published Pepers on the 
mathomsticsl theory of electricity in equilibrium, containing mony 
fundsments! theorems on distribution, electroststie induction, non- 
onductora, &e., and preparing the path which led from the encient 
action-at-2-distanee methods io the Faradie and Maxwellion points 
of view. In subsequent vesrs he was studying problems connected 
with the Leyden jar w hich afterwards became of importance when 
he was dealing with submarine telegraphy. 

About this time also he was attracted by the snhject of atmo- 
spheric electricity, especially the general principle of collection 
wuether by fire or by water. For this purpose he designed a spocia! 
electrometer, end in connection with these resesrehes mado the first 
attempt to measure absolutely the E.M.F. required to produce à 
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ELECTRIC COAL HANDLING PLANT. 


WE direct the attention of engineers and harbour autho- 
rities to an abstraet on another page of a Paper recently 
read before the American Institute of Electrical Engineers, 
dealing with Electric Coal Handling Plant. Although at 
the present time the bulk of the coal exported from this 
country is handled by hydraulic machinery, there is little 
doubt that in the near future electrification will be seriously 
considered. From such consideration extensive adoption 
of electrical methods will follow. In order to accelerate the 
rate of progress it will be well for ele*trieal engineers carefully 
to study the design, construction and performance of 
hvdraulie equipments. This thev should have no difficulty 
in doing. Typical hydraulic installations were described 
m considerable detail in three Papers read in 1996 before 
the Institution of Mechanical Engineers, and supplementary 
details were given last vear in the discussion of a Paper read 
before the sam» Institution on Y Electrical v Driven Dock 
Appliances." 

In many respects the problem of the electric esa ling crane 
or hoist is similar to, and is less com plicated than, the electric 
winder. The accumulated experience of the past 5) vears, 
together with certain relatively inexpensive tests conducted 
by the Institution or by private firms, would give the data 
necessary for ensuring success. Hydraulic engineers have 
concerned themselves chiefly with loading | appliances. 
Electrical engineers will have to deal with loading and un- 
loading appliances. 

The cobbler pins his faith on leather, and the general 
opinion of hydraulic engineers is that the hydraulic accumu- 
lator is without serious rival; but we have ample proof that 
this view is fallacious. In a large electric installation the 
peaks due to each machine flatten out at the generating 
station, and, in general, storage of energy is unnecessary. 
With few machines in service storage may or may not be 
necessary, depending on whether power is purchased in bulk 
or generated on the spot, and also on the maximum peak 
allowable. Figures giving the relative costs of the several 
svstems of storage have been published. Taking these 
relative figures it appears that a storage battery would cost 
initially 3:9 to 46, depending on the type of regulation ; 
a motor-generator set with flywheel would cost 1:12, and 
a flv wheel motor floating on the line would cost 1. Readers 
are no doubt familiar with the flywheel sets installed at 
Glasgow in connection with the electrie coal hoists at the 
Rothesay Dock. A load equaliser, consisting of a flv wheel 
and motor, has been in operation for some time in America 
in an ore-handling plant having a capacity of 10,000 tons 
of ore in 10 hours. The load to be handled in this plant 
consists of three bridges equipped with motors aggregating 
1.365 H.P. From tests which have been made it appears 
that the ratio of the average demand to maximum demand 
ranges from 17 to 25 per cent., and the maximum kilowatt 
demand ıs 880. When handling wet ore the demand may 
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coal docks were electrically equipped. In. 1909 26 per cent. 
of the coal received was handled by electrical energy; in 
1910. 40 per cent., and in 1911 it was estimated that 60 per 
cent. of the total coal received would be handled by the 


Before the introduction of electrical 
320.000 


rise to 1,100 kw. The arrangements are such that the peak 
Joads do not exceed 600 amperes at 550 volts, and the appa- 
ratus installed consists of an interpole motor of 300 kw., 
running at 550 volts and 600 revs. per min.. this rating 


with an overload capacity of ; use of electricity. 


energy the largest dock had a storage capacity of 
tons, while two of the newer docks have storage capacities 
of 1,000,000 tons each, and another is projected of the same 
capacity, but with provision for an ultimate storage of 
2 (HALOOO tons. 

The question of storage capacity is one to which the 
Recent events 


being for normal capacity 
820 kw. for 15 seconds, with a drop in speed of 22 per cent. 
This drop in speed causes the rotating parts to deliver 97 
million foot-pounds of energy, and if the energy is delivered 
in 15 seconds the equivalent is 875 kw., or 1.600 amperes at 
550 volts, which is in excess of the maximum peak required, 

From the foregoing it will be seen that the principle of 
flvwheel storage is as simple as the hydraulic accumulator, 
and the large number of wheels in everyday operation in 
connection. with electric winding engines and rolling mill 
equipments is sufficient proof of the reliability of the system. 
If, when a scheme is being considered, it is remembered 
that in practically every large shipping centre in the country 
power can be purchased in bulk, or can be generated on the 
spot at a lower price than is possible by hydraulic means, 
it will be seen that, apart from every other consideration, 
there is a strong case in favour of electrification. During 
recent vears there has been a marked tendenev on the part 
of consulting engineers to lav down small installations, 
Duplication. of 


authorities willhave to tura their attention. 
have not been without their lesson, and it would appear 
desirable for railway and shipping companies, and for manu- 
facturers and corporations to hold stocks of fuel suflicient 
to carry them through a period of unrest. In the handling 
and rehandling of such stocks, bevond question the machine 
best suited for the purpose is the electric crane. 

Turning again to the Duluth-Superior Harbour equip- 
ment, three types of plant are installed. Of these the bridge 
tramways and cable cars are adaptations of steam-operated 
rigs to the use of electricity. © The man trolley equipment 
is an effort to devise something particularly fitted to the use 


of electrie motors, This should be remembered in studving 


the performance of these machines, and in making compari- 
sons. The bridge tramways with three bridzes in operation 
have unloaded boats containing 10.500 tons in 18 hours, 
and with four bridges in operation a similar quantity has 
been unloaded in 13 hours. Three eable cars have unloaded 
an 11,246-ton boat in 18 hours. In its simplest form the 
man trollev is a travelling crane on legs, but using a bucket 
instead of a hook. The maximum hoisting speed with a 
load of 13 tons is 300 ft. per minute, and the maximum 
racking speed is 1,200 ft. per minute. The trolleys are 
guaranteed to make 50 round trips an hour from the hold 
of the boat to the storage pile, and when “ breaking down ” 

a boat one of the bridges has made 580 trips and unloaded 
400 tons of coal in an hour. These results compare favour- 


ably with the record performance of hydraulic coaling 
The opinions of the engineers 


which must of necessity be inefficient. 
small power plants is to be deplored, and, wherever possible, 
power should be obtained from companies whose business 
it is to supply power. Had this been observed, there would 
be a direct saving to the community of many millions 
sterling per annum. Assuming, then, that the installation 
is a large one, or that power can be obtained in bulk, we 
insist that flywheel storage is more efficient and less com- 
plicated than half-a-score or more small hydraulic pumping 
stations and accumulators, with as many miles of water 
mains às a necessary part of the system. 

Considerations of speed, although of minor importance, 
are all in favour of electric working, as shown by every 
crane installation and traction system. The problem to be 
tackled is the design of a hoist or crane that will ship 
1,000 tons of coal per hour, night and dav, for long periods, 
working under a well-defined cycle of operations, consisting 
of lifting, tipping, lowering to high level, and finally 
lowering from high level to the ground. To take a 
specific example: In a 40-ton hoist having a 50-ft. height 
of lift, the time of the cycle would be about 90 seconds. Of 
this time about 35 seconds would be devoted to lifting, 
15 seconds to tipping, 25 seconds to lowering to high level, 
and the remaining 15 seconds to lowering from high level 
to ground. In modern hoists it is customary to provide 
two jib cranes, arranged one on each side of the hoist, of 
about 5 and 3 tons lifting capacity respectively, the former 
for anti-breakaye purposes, and the latter. for dealing with 
the screenings. 

In the article which appears in this issue the figures speak 
for (hemselves. The receipts of coal at Duluth-Superior 
Harbour increased from 2,600,000 tons in 1900 to 8,300,000 
tons in 1910, and during this period the capacity of the 
docks at the port increased from 1,000,000 tons to over 
6,000,000 tons. Six years ago there were two docks equipped 
for the use of electric energy, and last year 11 of the 21 


appliances of recent design. 
in charge of this plant and of electric dock equipments at 
home and on the Continent lead one to the conclusion that 
the machines are reliable in operation, and that maintenance 


and upkeep charges are reasonable. 


REVIEWS. 


(Copies of the undermentioned works can be had from THE ELECT AICIAN Offices, post 
free, on receipt of published price, adding 3d, for books published unter 24 Add 


10 per cent. for BUrQan or for foreign books.) 
aia 


Engineering Estimates, Costs and Accounts. By a GENERAL 
MANAGER, eau (London, 19110 : € poet Lockwood & Son.) 


Pp. xx. 4-250. 75. 6d, not, 

This book is now appeared in its third edition, in itself a 
good proof that it fills a need in engineering literature. It is 
indeed of a kind that one finds very seldom, probably because 
such books are more diflicult to compile than others of a more 
scientifie character, and perhaps also because tlie appreciation 
they receive is not equivalent to the task. 

Considered from the point of view of a guide to engineering 
apprentices entering the estimating office. the book will be 
highly useful. The author approaches the subject in the 
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plainest possible manner, offering all the results of his experi- 
ence and giving his advice as to the best wav to acquire in a 
. short time a clear inside knowledge of the subject. 

Amonest the suggestions to students we should like to see 
included the starting of a personal book of reference for tabu- 
lating or plotting prices, information or figures which are of 
frequent recurrence in their daily duties, ard which are seldom 
to be found in engineering pocket books. The collecting of data 
in this manner would take hardly any time and would give 
them an experience in the matter of prices, weights. &c., which 
we think preferable and less dangerous than the suggested 
method of learning by heart tables of figures. 

The method of pricing suggested by the author is almost 
entirely by comparison with other costs of previous work of a 
similar nature. This is quite correct in itself, but we miss sug- 
gestions as to how the statistics of an office should be started 
and kept. When the work is entirely new and no reference can 
be found, the author suggests that the matter should be referred 
to the shop foreman. We think that this is not a satisfactory 
way out of the difficulty. We fully appreciate that the forc- 
man having a good deal of experience can give some hints. but 
as it is Impossible to explain to him in a short interview all the 
circumstances affeciing the estimate, his information is of 
necessity only approximate and such that no responsibility can 
be attached to it. An analysis of the work to be done on the 
new job should show how much new and how much old matter 
there is in it, and data on machining and handling pieces of 
similar areas and bulk, which are always available, will give the 
safest estimate. 

In the chapter on general expensce, the author cxplains 
clearly the necessity of covering these items in all estimates, and 
deals with the usual error of confusing the percentagcs for ex- 
penses with the profit. We fuliy endorse his statements, but 
we should like to see him divide the expenses to some extent 
over the costs of material as well as over the labour, as other- 
wise it would be necessary to increase out of all proportion the 
percentage on heavy parts like flywheels or bedplates, in which 
the cost of machining is relatively small. The importance of 
this is also due to the fect thot the charge ón materials can be 
fixed accurately whereas the labour item at the estimating stage 
is to some extent an uncertain quantity. 

A point one regrets very much in reading this book is the 
want of illustrations. It is a somewhat difficult matter to 
follow some of the author's explanations without fixing the 
mind on a definite pattern, and this will be all the more so for 
the inexperienced who looks in the book for his first information. 
We think that if this were done with a view to reducing the 
expense it could casily be managed by using small illustrations 
from trede catalogues, which are always available. The ob- 
jection to this method. would be overcome if the number of 
catalogues selected was sufficiently large to avoid quoting too 
often any particular firm's desiens. Also, estimates for mill- 
wright work should be accompanied by a plain sketch of the 
arrangement, on which each item should have a number by 
which the article is referred to in the estimate. 

It seems to us that the question of specifications and tests 
for materials should be dealt with more fully. as this matter is 
hecoming everv day of more importance, and a mistake in 
accepting blindfold a strict specification can wipe the profits off 
many gocd orders, The inspection of goods by railway com- 
panies, Government d^partments, and other large bodies must 
also be provided for with a margin as it results in a certain per- 
centave of wastage due to repeated tests and occasional 
rejections, 

In the matter of penalties, the requirements of the law should 
have been stated and also a well-worded form of tender, limit- 
ing the liability to the minimum, should be given. Owing to 
the importance of the argument. at least one chapter should 
have been included dealing with the legal side of engineering 
contracts, and one or more specimen forms of general con- 
ditions suggested dealing with such matters as acceptance of 
contract, date of delivery, insurance, terms of payment, extras, 
liability for damages, arbitration. clauses, &c. Any special 
requirement of a specification must affect the estimate, and the 


man who deals with them must be trained to discriminate 
between ordinary and specialy strict conditions aginst whieh 
he must guard. The estimate should state in definite termes 
what it is Intend«d to supp'y. ard should therefore avoid all 
doubtful expressions such as are to be found in the book, viz., 
“journals of extra length and ample diameter," “ bolted with 
strong bolts.’ “flywheel of so much weight” (not giving 
diameter), &c.; which have really no technical meaning ard in 
case of trouble with a customer are of no use whatever. 

Dealing with the second part of the book regarding a system 
of works accounts, we are sorry to find that this is not nearly 
so Interesting as the previous portion. The svstem described 
is rather old-fashioned, ard contains mapy arrangements 
which have been greatly tinprovcd upon in modern shops. 

No clear discrimination is mede between working for stock 
and for actval orders, the function of the stores is not defined. 
and the drawing office attributions ere confused. with those of 
the shop manager. It seems to us that the system given may 
be suitable to some small repair shop, but is not applicable 
to a large factory, and we are supported in this view when 
noticing the universal duties of the foreman. the methed of 
obtaining material from inside and from outside, and the ab- 
sence of bookings and charges between departments, &e. We 
hope that in the next edinion of this useful book this portion 
will be entirely re-written and brought up to date. 

R. OnsrETTICH. 
Electric Motors: Continuous, Polyphase, and Single-phase 
Motora: Their Theory and Construction. By H. M. Honarr. 


2nd Edition. (London: Whittaker & Co.) Pp. xxiv. +743. 738 
Illustrations. 18s. net. 


Mr. Hobart’s authority on the subject of dynamo and motor 
design is so fully recognised that a revised edition of his 
" Electric Motors " has almost the importance of a new work: 
the first edition was dated 1904 and has been translated into 
Geiman and French; but the development of the electric 
motor has been rapid of late vears, especially in the details of 
design; and this new edition was therefore necessary in order 
to keep the book in touch with the actualities of electric design, 

Running to well over 700 pages, clearly printed and amply 
illustrated, the greater part of the book is addressed to the 
specialist by one who really understands what he is writing 
about; and everyone actually engaged in motor design will, 
as à matter of course, have the new edition aloneside of him 
not only for the mass of detail figures it contains, but for the 
critical treatment of the factors entering into the problems 
involved. A great many engineers, however, who are neither 
advanced students in motor design nor actively engaged in that 
art would do well to have the book at hand and read the 
greater part of the text (though probably they will skip over 
the long schedules of calculations), for Mr. Hobart has the 
habit of mind—rather rare in writers of text-books—of treat- 
ing his subjects on broad lines, so that the reader, in spite of 
the detailed treatment of individual design, will never be in 
danger of falling into the error of imagining that electrical 
design has yet, or perhaps ever can, reach that finality which 
is so often the ignis fatuus of the purely mathematical theorist. 

The book has grown in size from its first edition, mainly 
owing to the necessity of keeping in touch with the later 
development of polyphase and single-phase motors; and here 
it is interesting to notice that although Mr. Hobart has given 
a full consideration to the various forms of single-phase motor, 
he has not altered his opinion as to the superiority of the con- 
tinuous-current motor for most classes of work. To quote the 
author's words :— 

These two types of motor—the continuous motor and the alternating 
induction motor-- have now been in competition for over 15 years, and 
after considering the results achieved b: them, one inclines to the 
opinion that the continuous motor will not only maintain its present 
position in England, but that, in America and on the continent of 
Europe, there will be an increasing tendency to employ it in mills, 
mines, factories, and shipyards, even in the many cases where the 
energy willin the first instance be delivered from the supply station and 
transmitted to the sub-stations in the form of alternating electricity. 

The last fow years have witnessed the advent of many forms of 
single-phase motors. Although, in view of the inherent limitations of 


this type of motor, considerable progress has been made, the experience 
gained has only served to substantiate the opinion that the legitimate 
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field for the single-phise moto: is very restricted. The developments 
are nevertheless interesting and important, and are chronicled in 


Part 111. 
The author is not altogether satisfied that manufacturers are 


making the best use of the data available, and he does not 
hesitate to express his opinion. For example, speaking of the 
design of enclosed motors, he savs :— 

The lesson to be learned is that, when employing the same electro- 

magnetic design for an open and totally enclosed motor, the latter may 
be rated at a greater percentage of the rating as an open-type motor 
the greater the ratio of the‘ variable’ to the'‘ constant " losses in the 
open.tvpe motor. That manufacturers do not even yot clearly com. 
prehend this point, or at any rate act upon it, ia very evident from a 
perusal of the latest catalogues of any of the best-known firms, and is 
still more evident by tests of modern motors. 
He has somewhat similar remarks to make with regard to the 
use of ^ interpoles." While recognising the great value of this 
device in many cases he evidently thinks that they are fre- 
quently used in cases where they are unnecessary and only add 
to the cost of the design. 

Mr. Hobart ts quite prepared to admit that there are still 
many appheations in which the alternate-current motor has its 
uses, and more than 400 paves are devoted to the alternating- 
current. motor—about one-third of this space being given to the 
many forms of the single-phase motor, although the author 
has but little belief inthe future of the latter, except in very 
limited applications. 

In accordance with Ins usual practice, the author has given 
all dimensions and calculations in metrics throughout; and 
although possibly many English. designers still use and think 
in such quantities as “amperes per square inch,” &c., the 
simplicity which the consistent use of metrics introduces per- 
haps justifies the complete abandonment of. British units in a 
book of this kind. After all, conversion. for those to whom it 
is necessary, is not much trouble with the help of a slide-rule. 
The use of the comma for the decimal point, however, seems 
an unnecessary concession to Continental habits, and will pro- 
bably produce an unnecessary, if trifling, irritation to many 
readers, A. G: HANSARD. 


RECENT PHYSICAL RESEARCH. 


e—a m a AR —À— t 


XIII.—FREE ELECTRONS IN METALS. 
(SECOND ARTICLE.) 
BY DAVID OWEN, B.A., B.SC. 


Ttroductory.—The phenomena of electric and thermal con- 
duction and of the emission of electricity from hot surfaces have 
been shown to be explicable in terms of a single conception of 
the nature and properties of electricity in metals. According 
to this view atoms of negative electricity, or electrons, exist in 
the interstices of the metal, just like molecules of a perfect gas 
in their possession of translatory movement and of kinetic 
energy, but possessing, over and above, the properties of elec- 
trically charged particles. 

A theory of radiation has been worked out. by Lorentz which 
has the merit of unfolding a mechanism of emission of radiant 
encryy by a body. As is well known, Boltzmann and Wien 
have discovered, from thermodynamical considerations, expres- 
sions for the total radiation from a full radiator or black body : 
and for the law connecting radiation and wave-length at any 
temperature, likewise in the case ofa full radiator. The thermo- 
dynamical reasoning cannot be carried so far as to determine 
the form of the spectral energy curve, though given the curve 
at one temperature, Wien's law asserts that the curve forany 
other temperature may be drawn. It would appear that the 
derivation of a fully explicit formula demands a knowledge of 
the mechanism of radiation. Planck has worked out a formula 
based on a special conception of atomic electrical vibrator. 

On the theory of free electrons the radiation is regarded as 
the sum total of the disturbances resulting at collision of the 
free electrons with atoms of the metal. When an electric 
charge is stopped or started, or more generally whenever 1t 1s 


accelerated, it becomes the centre of an electromagnene dis- 
turbance travelling outwards in the surrounding ether. A 
sodium flame emits waves of a definite period, sugzesting the 
presence in the sodium atoms of electrons in regular orbital 
motion. But when an electron is suddenly stopped, thin pulses 
of electric and magnetic force travel out. Rontgen ravs are 
generally regarded as constituted of such pulses. In the hands 
of Lorentz 1t appears that the heat radiation of a metal may be 
satisfactorily accounted for as being built up of pulses so gene- 
rated: and by the application of Fourier analysis he has found 
an expression. completely defining the emissivity of the full 
radiator as a function of temperature or wave-length. The 
theory, it must be added, is not complete. It applies only to 
waves of comparatively great wave-length, lving within the 
infra-red portion. of the spectrum. Sir J. J. Thomson has 
shown how to account for the fact that the spectral energy 
curve has a maximum at some specific wave-length depending 
on the temperature. 

The phenomena of thernoelectricity occur whenever there is a 
diffusion of electrons arising from differences in their concen- 
tration, such as occur at the junction of two dissimilar metals, 
or at pomts of differing temperature in the same metal. For 
such diffusion is not only a diffusion of matter, but of electricity. 
Klectrical forces are. consequently, set up. which, integrated 
over the circuit, result in the thermo-electromotive force of the 
circuit. 

There remain for consideration a group of phenomena arising 
from the influence of a magnetic field on the flow of heat, or of 
electricity, in a conductor. The theory of free electrons will be 
found to be applicable to all these phenomena, though interest- 
ing divergences between experimental facts and the conse 
quences of the simple theory have yet to be bridged over. 

In regard to the estimation of the number of electrons in unit 
volume of a metal there are some three lines of argument avail- 
able. It will be seen below that the estimates are by no means 
In perfect agreement. One is forced to conclude that. in spite 
of its alluring simplicity, the free electron theory should be held 
for the present with much reserve. 

l. The Mechanism of Radiation.—Sir J.J. Thomson, in 1900, 
suggested that the radiation emitted by a hot body might have 
its origin in the ether disturbances set up within a conducting 
body when the rapidly moving free electrons collide with the 
atoms. Two or three vears later Lorentz published a memoir 
in which this idea is worked out in detail. He considers first 
the absorption of energy by a thin plate of the metal on which 
radiation is falling. If the half-period of the radiation is great 
compared with the period in which an electron describes its free 
path. the work done upon the electrons by the electric force in 
the incident beam is expressible in terms of the conductivity of 
the metal for steady currents. The coefficient of absorption is 
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then simply A mye Where V=- velocity of light and 4 


= thickness of plate. For the conductivity o Lorentz derives the 
ul 9 
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expression o = Pur 
P A’ 31 al 5 
(1) of the preceding article by the factor dn which proceeds 


from the fact that Lorentz adopts a mor? r!forous treatment of 
the problem of conductivity, in which MaXwell’s law of distri- 
bution of velocities is employed.) Thus we have 


"7 neler 
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According to this formula the absorption coetlicient is the same 
forall wave-lengths, varying from one metal to another simply 
in proportion to the steady-current conductivity. This is cer- 
tainly not true for short wave-lengths, as is demonstrated by 
such facts as the green colour of the light transmitted by gold 
leaf. The researches of Hagen and Rubens have furnished 
ample data for determining the range within which the assump- 
tion in (a) is applicable. They have shown that for à wave- 
length of 4u the absorption of a metal is already in close agree- 
ment with that calculated from the steady conductivity, 
whilst at 25 the agreement is practically complete. Lorentz 


© (This differs from the expression 
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considers his theory therefore to be limited to waves of length 
exceeding the latter value. 

The next step consists in an analvsis of the radiation emitted 
by the same plate. When an electron moves with acceleration 

2 ef 

f it emits radiation at the rate of 3 y per r second. Accelera- 
tions occur in the acts of collision of the electrons with atoms of 
the metal. The resultant effect of a vast number of collisions 
may be submitted to Fourier analysis. The result would, at 
first sight, appear to depend on the laws of force during collision. 
Lorentz assumes the period of collision to be small compared 
with the time of description of the free path, and by a choice of 
method of integration surmounts the necessity of considering 
the details of actual collision. The outcome of his treatment is 
the following expression for the emissivity [5 :— 


2 2 pele 
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/ here denotes wave-length and l electronic free path. 

The emissivity is thus dependent on the nature of the metal 
and on the wave-length. The ratio of the emissivity to the 
coefficient of absorption is given by 


E 24V 
A 3 4! 


This is evidently independent of the nature of the metal, a 
result which is none other than Kirchhofl’s law of radiation. 
Again, since the coefficient. of absorption of a black body is 
unity, the above ratio expresses the emissivity E, of the black 
body or full radiator. 

It is convenient to state the result in terms of the radiant 
energy per c.c. in an isothermal enclosure. The energy com- 
prised between two wave-lengths 4 and 4-+di may be written 
ed, or F(A, 0A. This quantity F(4.0) plotted as ordinate 
against Å as abscissa, vields the spectral energv curve of a full 
radiator. Now E, and F(2,0) are connected by the relation 

eT 


F(4,0) = VC E. 


We may thus write 
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which expresses the result of Lorentz analysis. It is seen to 
agree with Wien's law as deduced from thermodynamical 


a ws ; 
principles, namely FU,0)=., . [(40), where /(40) represents an 


unknown funetion of the product of temperature and wave- 
length. 

It may be added that the formula (c) agrees with Planck's 
formula when the wave-length is large, and also with one de- 
duced by Jeans from considerations of à more general nature. 

It will be observed that Lorentz’ formula gives no clue as to 
the origin of the maximum actually found to exist in the 
spectral energy curve of the black body. It shows, instead, a 
radiation increasing indefinitely as Z increases : the formula is, 
as already stated, expressly limited to great wave-lengths. 

Sir J. J. Thomson has treated the problem with a view to 
elucidating the conditions for a maximum. On a particular 
assumption as to the law of repulsive force between the elec- 
trons and the atom during collision, namely the inverse cube 
law of distance, he arrives at the formula 


10x al gore 
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E= 3 ji A p] * t * L] LI . (d) 

where a denotes the period of collision of an electron with an 
| 47 7 

atom. This will agree with Wien's formula, provided $^ 477^ 


b 
is of the form g`a”, that is, if a is inversely proportional to 0, 
or tov. E will then be a maximum when £x Va —44, that is, if 
xx 1 : , 
(period of collision) = | (period of light). As the temperature 


rises, a, and consequently 4,,, rises in inverse proportion, which 
is Wien's displacement law. 


Applying these results to the case of X-rays, generated by the 
impact of cathode rays travelling at a speed of 101° cm. per sec., 

it appears that these ravs should correspond with light radiation 
of very small wave-length. The wave-length of maximum in- 
tensity may be found as follows | 
energy curve of a black body at 0°C. occurs at a wave-length of 


10-? em. This corresponds with an electronic speed of 107 em. 
1 108 
per sec. (ora period of collision of - a. 301077 10- sec. nearly). 


Now, temperature is measured s the square of the particle 
velocity, so that a speed of 10!? em, per sec. corresponds toa 


: 408. C. and the wave-length of maximum 
-3 


oe: 9* 10 ? em., which appears a 
reasonable value to expect in view of the known properties of 
X-rays. 

2. Therino-electricity.— When two different metals are placed 
in contact. there will be a flow of free electrons across the 
junction from the metal containing the greater number of elec- 
trons per unit. volume to the other containing the smaller 


temperature of 273 ~ 


Intensity will be reduced to 


= AETR Stee 


Fic. l.—DracRAMMA'?IC [ILLUSTRATION OF THE PELTIER EFFECT. 


number. This leaves the former positivelv. and the latter 
negatively, electritied. An electric field will thereby be set up 
opposing the flow, and a point of equilibrium will be reached, 
the two metals being then at some definite P.D. apart. 
The region of varying concentration will be confined to a 
narrow stratum extending on either side of the boundarv b, 
an electrical double laver being thereby constituted (see Fig. 1). 

A calculation of the P.D. shows that it is small. A value 
of 1 volt would require a ratio of free electrons per unit 
volume of the order of 10", a value quite incompatible 
with that required to account for the difference of conductivity 
of any pair of metals. Clearly the effect in question is not 
the volta contact K.M.F. It is to be identified with 
the Peltier effect. Thus, in the case of the us anti- 
mony and bismuth, for which the effect is large. say ,), volt, the 


. n ; ee 
ratio — of electrons per c.c. works out at 38. The effect is of 
theoretical importance in that it indicates that the number of 
free electrons per unit volume does not vary greatly from 


one metal to another. 
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Fic. 2.—DiaAcRAMMATIC ILLUSTRATION OF THE THOMSON EFFRcr. 


In connection with this phenomenon a serious discrepancy 
is to be noted. It arises in regard to the changes in electrical 
conductivity and in the Peltier effect which occur at fusion. The 
conductivities of tin, zine and lead at their melting points are 
about twice as great in. the solid as in the liquid state. As 
there is but little change in volume—a slight contraction only 
—at fusion, the free path of the electrons is hardly likely to have 
altered. Asareference to the formula shows, the variation of the 
conductivity at fusion can only be attributed to a proportional 


variation in the number of free electrons per unit volume. For 


consistency in the. theory we should therefore have a compara- 
tively large Peltier effect at the boundary of the solid and 
liquid metal. No such result, however, has been observed. 


The mechanism of the second thermoelectric phenomenon, 
the Thomson effect, is of a similar nature. 


A temperature- 
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pressure-yradient which measures the tendency towards equality 
of distribution. There will be in the equilibrum state a trans- 
verse electric force, which, integrated across the bar, con- 
stitutes an E.M.F. This is the Hall effect. The com- 
plexity of the experimentally determined laws of this effect is 
in striking contrast to the simplicity of the theory. The latter 
demands an effect of the same sign in all metals, the magnitude 
being simply proportional to the field. In practice the 
sign of the E.M.F. is in some metals, e.g., iron and tellu- 
rium, found to be opposite to that predicted. Itis not always 
in proportion to the field; indeed, the sign itself may depend upon 
the intensity of the field. Many explanations of these apparent 
anomalies have been offered. Thus, in regard to iron, Sir J. J. 
Thomson has suggested that the reversal of sign is due to the 
disturbing influence of the strong field of the magnetic molecule. 
A. W. Smith has recently investigated the effects in this metal 
at temperatures above the critical temperature, but though the 
effect is much reduced he has failed to observe any change of 


— 
eradient in one and the same metal would involve a greater 
pressure at the hot end than at the cold end of a bar. A flow of 
electrons from the hot to the cold end would result ; the hot end 
thereby becomes positively electrified, the cold end. negatively 
(see Fig. 2). This, again, sets up an electric force counteracting 
the migration of electricitv, and a balance results when the 
pressure gradient at each point is equal to the integral force due 
to the action of the electric field on all the electrons present in 
unit volume. Suppose now an external E.M.F. applied 
so as to drive a current from left to right. Let us con- 
sider the energy removed from or added to a stratum of width 
dr. The current is conveyed by electrons flowing from right 
to left. The electric force due to the temperature gradient is 
from right to left, so that electrons must receive energy in 
passing across the stratum, whilst the metal within the stra- 
tum loses the same amount. This implies a cooling of the 
element of metal considered. This, however, is not the only 
item in the account. If the fall of temperature across the 
stratum is df, each electron passes out with an amount of 
kinetic energy a. dO less than that with which it entered. The 
defect is equivalent to the amount of heat retained within the 
stratum, so that we have a heating effect. This development of 
heat. over and above the usual Joulean heating, which ensues 
when a current of electricity passes along an unequally heated 
conductor, constitutes the effect which Lord Kelvin, then 
William Thomson, foresaw from thermodynamic reasoning on 
the thermoelectric circuit. It is, on the free electron theory, 
made up of the sum of two terms of opposite sign. It appears 
then, that the Thomson effect may be positive for some metals 
and negative for others, according to which of the two consti- 
tuent terms preponderates ; and thisis well known to be actually 
the case. The coefficient is said to be positive (as in copper) 
when the passage of an electric current in the direction of the 
rise of temperature is attended by the absorption of heat : it is 
what would happen if a stream of liquid were to pass along an 
unequally heated tube, the tube giving up heat to the liquid if 
the flow is up the temperature gradient, gaining heat from the 
liquid if the flow is down the gradient of temperature. The 
Thomson coefficient is indeed the exact analogue of the specific 
heat of the liquid. Unlike specific heat, however, the Thomson 
effect is sometimes negative in value, as in iron. The effect is 
found to be exceedingly small in practice, which denotes that 
the two terms of which it is composed largely neutralise one 
another. Even in bismuth, for which the effect is large, 1ts 
magnitude is only one-third of the value of the larger term. 
Theoretically this approximate equality of the two component 
terms 18 of much interest. If we regard them as equal it follows 
that the number of free electrons per unit volume should vary 
as the square root of the absolute temperature. For metals in 
which the Thomson effect is positive the number will vary a 
little more rapidly ; if the effect is negative, a little less rapidly. 
3. Effects of a Magnetic Ficld.—There is a large number of 
beautiful effects deducible (from the free-electron theory) as to 
the flow of electricity, and likewise of heat, in a conductor which 


sien, . 
The Nernst effect is similar to the Hall effect. In this case 


the phenomenon is due to the action of a transverse magnetic 
field on a bar through which heat is flowing. Again an 
E.M.F. in the direction perpendicular to the direction of 
flow and to the field is found to be produced. The effect: is 
found by experiment to be of the same sign in all metala, 
agreeing. with that indicated by the theory. 

The change of electric resistance of metals in a magnetic 
field is of special interest. In bismuth it is very large and 
forms the basis of the well-known application of the bismuth 
spiral to measurement. of intense magnetic fields. The ex- 
planation lies in the existence of a secondary Hall effect. It 
will be seen from Fig. 3 that, owing to the existence of the 
transverse magnetic field, the motion of electrons in the direc- 
tion shown by the arrow involves a force on them in the direction 
opposite to the direction of the main flow. This is equivalent to 
an electric force opposing that due to the impressed E.M.F. 
The current is, consequently, reduced in value and we have 
virtually an increase of electric resistance of the conductor. 

4. The Number of Free Electrons.—The total number of elec- 
trons in the atom of a metal is estimated to be about the same 
as the number expressing the atomic weight, say 27 for alumi- 
nium, 200 for mercury, &c. The number of free electrons, on the 
other hand, appears to be much the same per unit volume in all 
metals, not differing very considerably from the rate of one per 
atom. The following methods of determining this quantity 
have been employed :— 

(i.) The formula for the electrical conductivity contains two 
unknowns, namely, the mean free path of the electron and the 
number of electrons per unit volume. As the distance apart of 
the atoms is of the order 10-*cm., the mean free path of an 
electron will be of the order of 10 times that magnitude, say 
10-7? em. Assuming this value, the value of n follows. Thus 
The estimate cannot be regarded as more 


for silver n —9 x 1073, 
The number of atoms per c.c. is about 


than a rough one. 


+++ tee eat Pe inst | me 
= ee B (i.) The coefficient of absorption of radiation by a metal may 
ino d be expressed in terms of its conductivity k for steady currents, 


provided that the period of the radiation is large compared with 
| the time taken by the electron in describing its free path in the 
S Ron p e e metal. The result of increasing the period of the incident 
Fra. 3.—DIAGRAMMATIC ILLUSTRATION OF THE HALL EFFECT. radiation is to reduce the effective conductivity to an extent 

l theoretically calculable. Now, Hagen and Rubens’ experi- 
is placed in a magnetic field. Some of these phenomena will be | ments. already quoted, furnish data for the variation of effective 
briefly alluded to. Consider a current of electricity passing | conductivity with wave-length, and thus permit of an estimate 
along a bar, represented in Fig. 3 by AB. Let a magnetic field, | of the period between two collisions. Thus, whilst for wave- 
H, be impressed perpendicular to the plane of diagram, the | length 254 the conductivity is practically the same as the 
direction of the lines being from above below. Then, if the | ordinary steady-field value, at 44 the conductivity has fallen 
current is conveyed by electrons travelling with speed « from | by about 20 per cent. From this Sir J. J. Thomson deduces 
right to left, each electron will experience a force Hew in the | that the interval between collisions is less than one-quarter the 
direction perpendicular both to H and the direction of the cur- | period of light of wave-length 4u. This being known, a lower 
rent, as indicated by the arrow. The lower edge A’ B' will thus | limit to the average speed u of the electron in unit electric field 
The application of the usual formula, 


be negatively charged, owing to presence of electrons in excess, | may be arrived at. 
the upper edge positively, owing to defect of electrons. A limit | &— neu, then leads to a minimum estimate for n. In the case 


to the amount of this electrification is imposed by the opposing ' of silver, n works out to be not less than 1-8 x 10?*. per c.c; Com- 
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paring this with the number of atoms 1-6 x 10?3 per unit Volume 
it appears that the number of free electrons in silver is not less 
than 11 per atom. 

Estimates previously made by Drude and by Schuster, from 
considerations bearing on the same phenomena of absor ption of 
light by a metal, lead to different numbers. Drude gives the 
number of free electrons per atom in silver as 1-06, in mer- 
cury 3:39, in antimony 7-54. Schuster concludes that the 
number per atom varies in different. metals between the linits 
l and 3. 

(11.) The law of Dulong and Petit, that the product of atomic 
weight and specific heat is practically the same for all metals, 
allows of a very simple expression on the theory of electrons. 
Each free electron in a metal at a temperature @ is regarded as 
possessing a quantity of kinetic energy af. the same as for a 
molecule of a perfect gas at the same temperature. The law 
cited above amounts to the statement that the heat energy per 
atom of any metal is equal to 2a9. The problem now arises as 
to the location of this energy. Do the atoms of a solid possess 
kinetic energy governed by temperature? If not, this heat 
energy may be attributed to free electrons associated with the 
atom, and the number of these per atom must be taken as two. 
Jeans has advanced reasons for accepting this conclusion. In 
any case we arrive, from Dulong and Petit’s law, at a maximum 
value of two free electrons per atom of a metal. 

Though the three lines of argument above outlined agree in 
pointing to the conclusion that the number of free electrons in 
a metal is comparable with the number of atoms, there appears 
to bea real incompatibility between the limits, one a minor the 
other a major limit, assigned by the last two methods. Taken 
along with discrepancies met with here and there within the 
range of phenomena embraced by this comprehensive theory, 
these seems to be in store, to say the least, a considerable degree 
of mental discomfort to anyone who is content to repose on the 
kinetic theory of free electrons in its simple form. On the other 
hand, the remarkable fertility of the idea in accounting in the 
main for such a diversity of facts proves that it contains a 
substantial element of truth. 


CORRESPONDENCE. 


— nl 
MIDLAND ELECTRICAL EXHIBITION. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I am sorry to see from your correspondence columns 
that my old friend Foulds is labouring under a sense of injury in 
connection with the action of the B. E. A.M.A., and the Midland 
Exhibition. Mr. Foulds says that ‘a serious error of judg- 
ment has been committed,” with which 1 agree. and since he 
has put his case before your readers I am compelled to put that 
of the Manufacturers! Association, in order that those readers 
may have an opportunity of judging where the error lies, on 
the part of Mr. Foulds or on the 15 leading manufacturers who 
form the Council of the Association. 

First, let me dispel what seems to be a wrong impression in 
the mind of Mr. Foulds. He writes of the Association having 
“declined to allow the manufacturers to exhibit." The 
Association is not a separate entity with authority over the 
manufacturers. "The Association is the manufacturers, and any 
expression of the Association is the wish of the manufacturers. 
It cannot be otherwise. J will not venture to burden your 
columns with all the contradictions which Mr. Foulds’ letter 
seems to call for, line by line. Suffice it that the only offer the 
Association made was to co-operate in exhibiting such appa- 
ratus as. would appeal.to the general public. The Council, at 
an interview, were informed by Mr. Foulds that that was in- 
sufficient, as what was contemplated was an exhibition '' sub- 
stantially on the lines of the Olympia Exhibition.” Anyone 
pausing to consider what the Olympia Exhibition cost the 
manufacturers both in money and interruption of ordinary 
work at.a very busy time will, I am sure, understand that they 
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cannot undertake such labour and expense oftener than is 
necessitated by the usual triennial exhibition. That such an 
exhibition was not only contemplated in Birmingham, but 
actually planned and arranged for, without any reference what- 
ever to the Manufacturers Association, and now has to be 
abandoned owing to the inability of the manufacturers to do 
that which was taken for granted. is, I think, sutticient evidence 
of where the error of judgment lies. The only promises made 
by one or two individual manufacturers to exhibit were con- 
tingent upon other manufacturers dome likewise, and the fact 
that the great majority had no wish to exhibit ts only another 
proof of the utility of the Association. 

It has been a matter of very great regret to the Council of the 
Association that anything having the appearance of a dis- 
agreement should have arisen with the authorities of such a 
centre as Birmingham, and I can only express the personal 
hope that in due course such an exhibition may be held in that 
city as will be a credit both to the local authorities and the 
manufacturers and a benefit to the electrical industry. —I am, 
&c.. A. BRUCE ANDERSON, 

April 29, Chairman of Council, B. E. A.M.A. 
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THE APPLICATIONS OF SUBMERSIBLE MOTORS. 


Many attempts have been made to enclose electric motors so as to 
render them both watertight and airtight, but usually with little 
success. Indeed, it is claimed that until the advent of the Mac- 
donald submersible motor there was no electric motor which could be 
satisfactorily worked under water. These submersible motors, with 
which our readers are doubtless already acquainted, are manufac- 
tured by Messrs. Submersible & J-L Motors (Ltd.), of Southall, 
Middlesex, and are noteworthy as regards their small weight. size and 
initial cost. 

Much interest attaches at the present time to the question of pro- 
viding effective pumping plant on board ships—that is to sèy. plant 
which cannot be disabled by water. We were therefore pleased to 
have the opportunity on Monday last of witnessing a demonstration 
of the working of these submersible motors at Messrs. Gwynnes' 
Ironworks, Hammersmith, when a submerged barge was raised by 
pumps operated by such motors. The barge in question was of 100 
tons carrying capacity. and when fully flooded the amount to be 
pumped out was about 125 tons. The motor pump consisted of a 
10 H.P. 220-volt submersible electric motor combined in one casing 
with a 5 in. centrifugal " Gwynne " pump, running at 950 revs. per 
min. and delivering 600 gallons per minute. this pump being suitable 
for operating on any head up to 35 ft. 

The barge had previously been entirely submerged and when the 
tide fell so that the gunwales began to show above water, the pump 
was put in operation and soon had the barge afloat. Pumping was 
continued for about 30 min., when the barge was practically empty. 
This pump and motor had been previously tested for working sub- 
merged in a depth of 40 fathoms, in which it was found to operate 
entirely satisfactorily and with a high efficiency. 

In this electric motor the water circulated freely through the in- 
terior and the bearings. which are adapted for water lubrication. 

The demonstration showed the convenience of this combined 
motor pump for use in emergency in any position where the motor 
would be required either to hang from a sling or stand in the bottom 
of the chamber to be emptied. As it would be entirely submerged 
there would be no necessity for having suction pipes or to prime the 
pump at starting. and any available pipes could be used for the 
delivery. 

The importance of this subject at the present time can be 
gethered from the following paregraph. which we quote from a 
pamphlet issued by Messrs. Submersible & J-L Motors (Ltd.) :— 

"In modern passenger steamers, while everything possible has 
been done to minimise the risk to human life by providing numerous 
watertight compartments, the fact remains that the present pumping 
power fitted in the majority of ships is totally inadequate to deal 
with any serious leakage in any compartment, and although the 
vessel might be perfectly safe with one or more compartments full in 
fine weather, she would be more deeply immersed and dangerous in 
bad weather. 'lhe extra pumping power so easily applied would in 
many cases free the compartment and restore the vessel to her normal 
condition.” 

As electric power is necessary for the operation of the plant it 
might be desirable to instal a small oil engine plant on deck, so 
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that electrice! energy would be available for the pumps in the case of 
the main steem plant being flooded or put out of action. 

A very. velucble feature of the submersible motor in the case of 
marine sclvoge operetions is thet in tho mejority of cases it would 
only he necesszry to lower the pump with its motor into the water 
without coupling up eny suctions, pumping being commenced im- 
medicstely one length of delivery hose was attached and being as 
easily suspended whenever the weather wes unfavourable. 

As regerds the electric motors emploved, these are of the induc- 
tion type, squirreLeege rotors being used, the ber conductors. end 
end rings being insuleted from the rotor core. The stator is wound 
with specially prepired rubber-covered e2ble, end the connections to 
the supply mains ere mède water resisting by vuleenising the rubber 
coverings of the cables together. Water circuletion is maintained 
through chennels in the rotor laminations, and the tunnels of the 
stator are cooled by water centrifuga!ly supplied by the rotor into 
them. 

As showing thet the value of these motors in marine work has been 
appreciated, we may mention that orders have been received from 
the Admiralty and the Liverpool Salvage Association, 

The submersible motor is, of course, applicable to mining work and 


for other purposes, 


< - 
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SOUTH AMERICAN HYDRO-ELECTRIC CONCESSIONS. 


We are informed that Mr. William T. Taylor (of Taylor & Co. and 
Tavlor, Coachman & Co.. Nao Paulo, Brazil), who has been staying 
in the Argentine and Chile for some weeks, is enabled to offer for sale 
a most important hydro-electric scheme with complete concessions, 
&c.. which he is bringing with him to England. Mr. Taylor was 


expected to arrive in England on May 1. 

In regard to the above scheme. Mr. Taylor writes that a valuable con- 
cession has been granted to a syndicate in Chile for using the entire waters 
of the Mapo River. which hasa minimum water flow of 18:2 cubic metres. 
Aboyt 40 kilometres of land goes with the concession having a width of 
90 metres, the bind traversing the already surveyed proposed canal, which 
gives for a distance of 17 kilometres about 140 metres of effective head, 
for 24 kilometres 220 metres head, and for 37 kilometres 310 metres head 
effective; Along with the concession there is a Government (not muni- 
cipal) concession to supply electricity to the cap tal (Santiago), whieh has 
à popalition of over 600,000, At present time not less than 18,000 n.r. 
can be dispos d of in the city and suburbs, not. iachiding another 
J5,000 HP. an factories, railways (Including: State. railways) &e. The 
electric concession is for overhead and urderground cables, The con- 
eessionaires are anxious that this scheme should be placed in the hands of 
British engineers ard financiers. "The concessions have been. placed in 
the hands of a prominent engineer, but any information regarding the 
scheme and its value can be obtained through the office of the Minister for 
Chile (Don Agastin Edwards), London. Tho water concession is for 
J^ vears aad th electme concession for 20 years with option of renewal. 

Mr. Tavlor thinks that British capitalists and manufacturers should not 
lose the opportunity of securing this scheme, which he considers will be 
the largest aad most profitable electrical undertaking in Chile. 


ELECTRICAL TRADES BENEVOLENT INSTITUTION. 


M agvenccal meeting at the Institution of Electrical Engineers, London, 
on Wednesday, a resolution contirming the approval and adoption of the 
revised. Rules of. the Electrical Trades Benevolent Institution. was 
discussed, 

Mr. Jestes Eck, who presided, moved the resolution and said there 
had been no adverse eriticism of the revised rules, but rather the contrary, 
especially at the festival dinner on April 24. 

Mr. W. R. RawtLiNGs. seconded the resolution, and it was carried 
unanimously. 

The rales create a membership, members to pay a subscription of not 
less than 105. per annum, to collect the subscriptions of five members or 
to im honorary contributions per annum, to pay £10 in one sum (consti- 
tuting the giver a life member), or £100 in one sum (constituting the giver 
a life governor). ‘The rules provide that the Institution shall be sup- 
ported by members, honorary subscribers, donors, bequests and revenue 
from investments, and set out the necessary qualifications and the voting 
powers of the various classes of contributors. the conditions of member- 
ship, the qualifications of applicants for pensions and for temporary relief, 
ke Copies of the Rules can be obtained from the secretary, Mr. F. B. O. 
Hawes, 18, Park Mansions, Vauxhall Park, London, S.W. 

In a circular which has been issued by the deputy chairman, Mr. Justus 
Eck, M.A., he points out the advisabilitv of special attention. being 
directed. to the suggestions made by Messrs. Harland, Bowden and 


Hunter Gray at the festival dinner of the Institution on April 24—namely, 


that every manina responsible position in the Electrical Industry should 


obtain a collecting book and before Whitsuntide turn into the funds if ` 


only a small vet a definite sum of money, and by this means become 
either a life subscriber or obtain free membership for the vear. It cer- 
tainly is the bounden duty of every. person interested in the electrical 
trade to secure membership of the Benevolent Institution by paying in 
the small annual subscription. Phe collecting books referred to are now 
ready and can. be obtained from the secretary, The. principals. or 
managers of electrical firms would, we are sure, materially benefit. the 
fund by selecting the names of one or more nominees for the collecting 
books and transmitting these names to the secretary, Mr. F. B. O. Hawes, 
Is, Park Mansions, South Lambeth-road, London, S.W. dt vill be re- 
membered by those who were present at the festival that Mr. Harland 
Bowden suggested à mecting after office hours with a view to explaining 
the objects of the Institution to those emploved in works, offices, &e.. who 
are eligible for membership. The new book of rules is now available, 
giving full information as to the work done in the past and the prospects 
for the future of the Institution and its members, 

Mr. Eck, with his customary energy, is working hard to inspire conti- 
dence and enthusiasm in the working of the Institution, and such per- 
sistent effort will, we are sure, bear good fruit, 


SPANISH TELEGRAPHS. 


THE NECESSITY FOR REARRANGING THE CABLES.” 

The well-known Spanish journal '* El Imparcial” recently con- 
teined the following note on the subject of Spanish Submarine 
Telegraphs :— | 

We do not know the reasons that the Government may have for 
delaviny for so long a time the rearrangement of the submarine cables ; 
but, whatever be the reasons, we consider that it is a deplorable error, as 
long as there is no decided proposal to abandon this system of communi- 
cation, Since those of the African coast. became interrupted, which 
interruption is attributed to the bad arrangement of the moorings, more 
than sufficient time has passed for determining the new positions that 
would protect the cables against fouling by ships, by moving them away 
from the anchoring ground. 

If the delay in putting in hand the work is due to the unavoidable 
process of collecting information, the result of which is know n beforehand, 
as the necessity to proceed to the rearrangement is determined by proof 
of damage, it is merely necessary to determine the place where it. is 
situated for calculating the amount of the rearrangement; and as we 
have reasons to assume that the Telegraph Corps. entrusted with such a 
mission will not have failed to comply with this requirement, as an 
elementary. proceeding following on finding the defect, there is a sus- 
picion that repairs have not been started merely in order not to 7 waste " 
the money required for the work. 

If that be the cause, it would be another still more deplorable error, 
because the cost of repair represents for the Treasury an amount smaller 
than that which they fail to collect, as every dev which passes without 
the lines to the Canaries and the African coast working they lose at least 
1,500 pesetas, and that is merely the loss of income ; but to thet must be 
added an enormous disturbance of business due to the absence of proinpt,, 
constant and reliable communication. 

In view of these considerations, we feel sure that we rightly inter pret. 
public opinion by again calling on the Government to fill this lony-felt 
want, and to try to avoid unfavourable opinion of the rest of the nations 
which are parties with us in the Conventions for sending telegrams. [t 
is really sad to see that when cables worked by other States and companies, 
and landing in our territory, are interrupted, the communication is 
re-established within the time strictly necessary for carrying out the work, 
whilst those belonging to our home administration remain for months 
and months interrupted, the list of the damaged cables increasing daily. 

In case the cause of delay in supplying the necessary elements. for 
promptly re-establishing this interrupted service were the existence in 
working of wireless telegraphy stations on the Spanish coast. we bee to 
point out, beat even by way of information, that each time a mail arrives 
from the Canaries to Cadiz it brings hundreds of telegrams for sending 
by land-lines, feven at the eost. of loss of three days by shipping, and 
this shows that wireless telegraphy has a special mission to fultil, which 
is to keep up communication with ships in constant movement with «mall 
traffic which cannot be connected to the coast or to each other by special 
cables ; but that, in view of the present state of this brauch of science, 
it cannot be compared, or still less compete, with the cables connecting 
distant territories requiring reliable and quick. communication of the 
amount required by the industrial and commercial traflie created bv an 
established service. ` 

This sharp rap over the knuckles by so important a journal as “ El 
Imparcial " should bring the Spanish Government Telegraph De- 
partment to a sense of its omissions in allowing the State submarine 
cables to remain so long out of order. It has become a matter of 
International concern that the Spanish Government cables should 
be promptly restored to full working order. 


me 


Tramway Protít Sharing.—It is announced that Belfast Corporation 
has decided to commence a system of profit-sharing in connection with 
the municipal tramways. All employees," from the general manager 
to the office boy.” are to participate. The experiment will be watched 


with some interest, 
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LEGAL INTELLIGENCE. 


pen 


Osram Lamp Works (Ltd.) v. “Z ” Electric Lamp Mfg. Co. (Ltd.) 


The hearing of this case has been continued during the week by Mr. 
Justice Warrington, 

Dr. F. W. PASSMORE was cross-examined at great length by Mr. Terrell, 
K.C., as to the arrangements made and the conditions anny ing when he 

tested defendants’ process, and particularly as to th tests for moisture, 
the time occupied, &c. In regard to the 1904 English specification of 
Just and Hanaman, he was told that molybdenum filaments wer» not 
satisfactory. Referring to Menges’ specification, 10,815 of 1899, he had 
not tried that process, and he did not know whether the second part 
of the reaction mentioned in it—that filaments could be formed as de- 
scribed in Just and Hanaman, 154,262— would not work. Hc had not tried 
that process with molybdenum, but he had tried it with tungsten, Under 

certain conditions that reaction would take place, and the carbon would 
he converted into a carbon monoxide under some conditions. The 
gcsoous tungsten oxychloride could not keep on acting on the carbon 
in the filament, because it was a very heavy vapour which was continually 
depositing metallic tungsten on the filament. It was not correct to say 
that it could only do that so long as it was removing the carbon ; one need 
not have any carbon there, and one could get metallic tungsten de posited. 
They got a coating of tungsten, and that was what Lodyguine did. If 
steam were substituted for tungsten oxychloride, they got tungsten 
deprived of carbon ; the steam would penetrate and it was not depositing 
tungsten, He would not say it was impossible to make a tungsten 
filament according to the directions given; there might be some con- 
ditions under which it might be done. He had not done it. Having 
described how he had tried to carry out the ex periments, Witness pointed 
out that the process had been disclaimed. The second Sander specifica- 
tion (No. 14.411 of 1901) stated: * "The present invention relates to im- 
provements in the manufacture of conductive bodies for the production 
of electric light and heat. The purpose of the invention is to provide 
filaments, reds or bodies of any other shape which can be used for the 
production of electric light by using as a base for the manufacture of the 
filaments electrically conductive hodies coating metals.” — Originally 
the specification must have stood, “electrically conductive bodies " ; it 
was amended in August, 1907. The specification was very involved. 
It described exactly defendants! process in their manufacture, as regards 
the making of a plastic mass and squirting into filaments, carbonising. 
heating in hydrogen by electric current. beginning at a low heat and 
ending up with a very high temperature; but there was nothing said 
there about steam, T hey toox no precautions to exclude steam. 

If that inventor carried out his practice ho would be doing what defen- 
dants were doing so far as getting steam forthe pur pose was concerned ?— 
Yes, but that was not for the purpos? of removing carbon, It would 
dep: nd on what the other products wer? to a large extent whether the 
process would remove carbon or not. There was no doubt that if carbon 
was heated with moist hydrogen to a high temperature it would 
be oxidised ; and if he carried out the process which he described he would 
remove carbon if he had not moist hydrogen. If he had not moist hydrogen, 
but had a moist bell jar, he could. not help having moisture. The 
moisture on the bell jar, although it was sufficient to remove carbon in 
very fine filaments, was not sufficient for the oxidation of a large quantity 
of carbon. 

Mr. TERRELL: I understand. you to say, when you are talking of tho 
defendants! account, that the mixture in the bell jar was enough to take 
out hundreds of times the quantity of carbon? 

Witness : For these filaments, each of which weighs one milligramme 
and contains ] per cent. of carbon, the mixture was sufficient. He pro- 
eceded t» point out that there were no filaments of one milligramme known 
at thattime. Filaments so fine as those thev had been experimenting 
with were not known at that date. The words, “when the air is 
exhausted from tho. Jamp,” referred to an incandescent — filament 
lamp and not a Nernst lamp. The Norast rod was used in the open air. 
To the mind of witness Nernst was connected. with a mixture of metal 
and metal oxide filaments. © When the air has been exhausted from the 
lamp as completely as possible the filament may be glowed again, where- 
upon the lamp is again exhausted, tested and thus made ready for use,” 
B8) that the lamp was completely finished and there had been no carbon 
deposited up to that point. He did not know the process had been 
identical right up to that point with the process used by defendants, 
except that tungsten was substituted for other materials. It did not 
direct him to remove all the carbon, The specitication told him what to 
do under certain conditions. Then he went on: “ Instead. however, 
of the filament being again glowed in vacuo in the manner described, a 
mixture of hydrogen and carburetted hydrogen, or of nitrogen and car- 
buretted hydrogen, may be conducted into the lamp, whereupon the 
filament is again electrically glowed, in order that, if necessary, the 
adhesion of the fastening wires will become carbonised or be given a carbon 
formation. Finally the lamp is exhansted and sealed.” That was the 


other alternative ; that was tho ordinary Cheeseborough process, The 
next specification, Abel's, No. 12,156, of 1992. was a Siemens patent. He 


denied that the process described in it was identically the same process 
for obtaining cohesion which was previously mentioned, because, first 
of all, they were using a binding agent of quite a different character, 
paraffin wax, which was volatilised on heating and did not leave carbon 
behind ; there was no analogy, so far as he could Sec. ` 

Witness was next examined in regard to various points as to 
the construction of specifications Nos. 12,156 and 12,157, of 1902, 


b 


which were developments of the earlier patent of the same inventor. Ho 
said that paraffin wax left a residue of carbon, but it depended on the 
quality of the wax. The ordinary paraffin wax of the Piitmacopaus 
volatilised without a residue. The next spec ification (No. 12,159, of 1902) 
also referred to the same process and to the same three metals, vanadium, 
niobium and tantalum. The latter specification referred to the carboni. 
sation or volatilisation of the agglutinant, the filament being electrolysed 
by the passage of an electric current. It stated that paraffin wax or 
caoutchoue might be used asa suitable agglutinant : The carbon liberated 
by the decomposition of this agyglutinant combined entirely or partly 
with the oxygen liberated from the oxygen by the electrolysis, so that a 
pur» metallic filament is easily obtained." They gained the benefit 
of the adherence of the particles by means of carbonising, and at the same 
time got rid of the carbon which was present by oxidation, but they never 
got to a stage in which they could say that ‘there was a decarbonised 
filament. Those were practical lamps which were used. 

After referrmy to the Siemens specification. No. 20,277, 1904, Witness 
was asked to look at the specification of Patent No. 23,899, of 1904, 
The words " from which mass filaments are formed in the usual manner,” 
referred, he said, to squirting. Ther?» were plenty of filaments in 1904. 
The process of filament making was perfectly wellknown then, The usual 
process in 1904 was, and was now. to dissolve cellulose in zine chloride 
and squirt it into an acid alcohol solution. One could call it a soft paste 
process. He did not know that any hard. paste proccss, as supplied to 
electric lamp filaments, was known in 1904. The usual manner there, as 
he understood it, would depend upon the binding agent used and the 
density of the paste. Anyon: knew perfectly well how to make a tila- 
ment from a thick paste. He did not agree that the usual manner there, 
as he would understand it, would be forming a filament by pressing a 
soft paste material into an agglutinant. The equalising process in the 
old carbon lamps was passing a current through an atmosphere of hydro- 
carbon for the purpose of thic kening the filament locally, so as to make it 
equally conductive all through. The C heeseborough process might have 
done it, but flashing was used for thickening filaments. The patentee 
said : © These filaments are then rendered uniform in a manner similar 
to that employed in the treatment of the usual carbon filaments.” In 
a previous specification (No. 19,370, of 1905) reference was made to 
an oxidising process. The reducing gas which the patentee proposed to 
retain was hydrogen, he believed. He understood he was going to remove 
the carbon by chemical combination, but not in the form of carbon 
monoxide. The removal of the carbon was effected by the use of gases 
containing no oxygen, and especially in the presence of nitrogen. Ho 
might have à mixture of hydrogen and nitrogen, or gaseous ammonia, 
At a high tem perature the carbon combined w ith Nitrogen and hydrog: ^n. 
There was hydrogen in that case. and the gaseous products coming off 
from phospham contained hydrogen as well as nitrogen. He (witness) 
simply heated tungsten carbon filaments in a silica tube to a high tem- 
perature in a furnace and. passed nitrogen and hydrogen over and tested 
the outeoming gases for hydrocyanie acid. H^ found out that he had 
got cyanogen by the prussian blue test, the recognised test. In speci- 
fication No. 18,622 (the second patent) a distinetion was drawn between 
what he was going to do and what was done in No. 19,379. of 1905, a carbon- 
ising and decarbonising process at the same time, 

Mr. TERRELL: In the patent No. 19,370, of 1905, he says: © Ht has been 
proposed to remove the carbon by heating the filament to incandescence 
by means of the electric current in an atmosphere of steam in the pre- 
s nce of free hydrogen, but this operation fails to remove the carbon in 
an entirely satisfactory manner. If, moreover, the incandescent. fila- 
ments be heated in a vacuum ` ? . 

Witness: I must say I recognise there the patent sued upon. 

His LonpsuiP : But again he is assuming the carbonising here and is 
proceeding to decarbonise. 

Mr. TERRELL : No, he is saying what is proposed to be dono. 

His LogbsHiP : The passage you have read appears to describe, at 
first sight. at any rate to mo, plaintiffs’ main specification. That is what 
he calls the further treatment. The only PE isin the previous ene he 

says something about a small quantity of wat: 

Mr. TERRELL: That is all. He says: Other a opb use a large quantity. 
I am going to use a small quantity." I quite agree it isnot evidence that 
you must construe the first patent as meaning a large quantity of water; 
that is only what this man says about it. In the patent of 1906 his 
invention was to take place in th» process which was going to operate 
directly after the baking process or the carbonising process. He was 
going to retain the reducing gas (hydrogen) in the specification of 1905. 
Now he was going to have hydrogen and nitrogen instead of steam. 

Witness said he understood that specification to mean that the 
patentee intended to remove carbon by means of nitrogen and hydrogen. 
He had proved that it formed hydrocyanic acid. Nitrogen did not form 
a compound with tungsten ; speaking gene Tally, hydrogen and nitrogen, 
so far as tungsten was concemed, were both noutral gases. Nitrogen 
and hydrogen would be an indifferent atmosphere to pure tungsten, 
but not to any particular filament made with it. He should want to 
know the particnlar material of the filament before he could say those 
gases were indifferent to it. If the filament contained carbon, hydrogen 
and nitrogen were not an indifferent atmosphere. Supposing the object 
was to produce a pure tungsten filament. and one had a tilament con- 
taining carbon, he would not treat a mixture of nitrogen and hydrogen 
as an indifferent atmosphere ; he would regard those two gases as taking 
out the carbon. If he merely wanted to sinter, and not to affect th» com- 
position, he would nct us? thos^ gases; he would use either one alone, 
but not together, becaus> they affected the composition of the fila- 
ment if itcontained carbon. " 

Mr. TERRELL: What I am suggesting is that for the purpose of getting 
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a pure tungsten. filament an indifferent atmosphere is an atmosphere of 


hydrogen and nitrogen, 
His Lonpsiir : All the witness has told me at present is that it is an 


inditferent atmosphere to that which is already pure tungsten. 

Mr. TrknELL : It is an inditferont atmospheie to pure tungsten con- 
taining carbon if what you are aiming at is to get pure tungsten, [f you 
are trying to preserve the carbon it is not indifferent. 

Mr. Asti RY: Surely the point is whether this specification taught 
the world that when this man talked about an indifferent atmosphere he 


meant an atinospher? which was tho opposite of indifferent to certain parts 


of the filum ^nt. 
Mr. TERRELL (to witness) : The patentee is aiming at getting rid of all 


the impurities and getting the pure tungsten tilament ?—1t depends on 
what he calls impurities. He would not call carbon an impurity. It 
depended on what vou were aiming at. Carbon was an impurity in some 
cases, but not in others. A certain amount of carbon in a filament was 
net material. He could only say that the filaments always contained 
traces of carbon: they wer: part of th» composition of the tungsten 
tilaments of commerce, but he did not know whether they could be got 
perfectly free from carbon. He would not understand that the intense 
heating would necessarily remove carbon ; it might mean other metals. 
He did not think the specitication made any reference to the then known 
method of squirting. 

Mr. TERRELL said ho was usingitas an anticipation of the second inven- 
tion if. plaintiffs said that the invention was for the use of nitrogen 
and hydrogen and that nitrogen and hydrogen removed carbon by form- 
ing evanids. If they said it was limited to the use of ammonia, then 
defendants understood where they were, and they could argue it. Defen- 
dants said that nitrogen and. hydrogen. were, both to carbon and to 
tungsten, indifferent, and cyanogen was not formed; and that if cyanogen 
was not formed,then, to both carbon and tungsten, nitrogen and hydrogen 
were an indifferent atmosphere, and that was an anticipation, and carbon 


went out by volatilisation, 
His LogpssiP : At. present the witness does not admit that it is an 


indifferent atmosphere to carbon. 

Witsess suid nitrogen alone was indifferent, but nitrogen and hydrogen 
acted upon carbon. 

Mr. TERRELL, after referring to various specifications, submitted that 
they were equivalent to the plaintiffs! no-oxygen specification, because 
they had got it as completely without oxygen as it was possible to got it. 
It did not matter if plaintiffs thought they were using a gas for one 
purpose and defendants were using the gas for another purpose. Both 
got the same result; the patent was for the same thing. 

Attention having been drawn to Sanders specification, No. 14.411. 

WiTNESS said that nitrogen there did not refer to free nitrogen or an 
atmosphere of nitrogen; it was speaking of nitrides. On a tungsten 
carbon filament the action of nitrogen and oxygen was to remove the car- 
bon, and it had no other chemical function that he knew of. 1f it did 
not do that it did not do what was contemplated by the patent. He 
had opened the lamps but he had not tried to find whether a blackened 
lamp was practically froo from smell If they removed carbon. the 
tungsten did not volitilise so readily if they had a good vacuum, Per- 
sonally, he had experimented upon about 30 of defendants lamps; they 
were damps baked and sintered and mounted by defendants, but not 
evacuated. Carbon was removed from those limp: by the us? of phos- 
phim, and it was removed from thos? lamp: which wer» made in his 
presence, H^ had tried to remove carbon by means of the phospham 
on the stom; he carried out the operation in exactly the sum way he had 
sen it carried out at the ©“ Z" Company's works. He evacuated the 
lamps and tested the gasos coming out, and fouud no evanida. — So far 
as he could tll h^ found no carbon was being removed by moans of nitro- 
gn, or of ammonia or of phospham. He also made other observations, 
aud he found thers was ammonia in the gases coming off; thers were 
gases coming off the whole time. The tilaments of th? limps were 
hinded to Sir James Dewar for an anlysis of the carbon. He handed 
th: filaments to Sir James Dowar just as they wer: given to him. He 
thought Mr. Pakenham handed the filaments to him. 

Mr. TERRELL: I am going to put to you anexperim ‘at that has been tried 
by Mr. Ballantyne. A batch of 35,000 filaments of the kind in dispate 
were squirted, baked and sintered in the manner adopted at the 
tims of the alleged infringement. The di» used was of 0034 millimetre 
diameter: the samples of both baked and sintered til mont were a nlysed ; 
about 1,080 lam ps were mads with phospham and about 850 limps without 
phospham, the filaments from these lamps also being analysed. Tho 
results were ag follows :—Carbon por cont., baked tilumeits 30E por 
cent., sintered filaments 0-164 per cent., filaments from tà» phosphim 
lamp 0-019 per cent., filaments from non-phosph im lamp 0-017 per cout. 
that being only q455ths of 1 per cont. lower, and, therfore, within 
the region of error, Did vou mak» up any lamps without. phospham 
with our filaments ?—The Witness replied, yes, we tried them in this 
way: we mad» up the lamps with your filaments without phospham 
and with phospham. We pumped tho»m——exhausted them—by th? 
usnal method employed at the Osram works, not by the method 
carried out at th» " Z" Company's works, and thon they wer» put on 
the light rack—that is, they were run for so many hours to see whether 
they blackened at all. D do. not know what tho last record was, but 
after they had been running four weeks one was as good as the other, 
with phospham or without. I made no estimations of the carbon. 

In regard to the third patent, Witness said he had seen the weights put 
on ; the hook put on for these fine filaments was a small hook of tungsten 
metal; it weighed about 3 milligrammes. The weight was put on to the 
filament when it was put on to the star. When the weight was put on 
they corrected the contortions if it was a fine filament ; then the filament 
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came down toa hair-pin, and that was done during the process of sintering. 
One could not just as well sinter the filaments themselves and then 
repeat the process and do it when they were soft a second. time as at 
first ; it did not produce the same effect: they did not get the samo 
shape. The claim was "a process forth: manufacture of illuminating bodies 
of tungsten, or tungsten compositions, according to which a raw filament 
was provided with a load, and then subjected to operations or reactions 
adapted to complete the formation of a finished. filament.” By raw 
tilament. he understood a carbonised tilament.— It was material 
when the weight was put on. He could see considerable dithiculty jf 
the weight were not on during the sintering process ; at any rate, in the 
case of a fine filament it would be nearly all destroyed, and in the second 
place, having th» filaments you could not get the same shape and you 
could not get such an acute angle He had tried. some hundreds of 
filaments. The general result on the filaments which were done by 
boing sintered first and having the weight put on afterwards was that 
the shape was not so good and ths angl? was not so acute; also, in many 
eases, the bus wer: not perfectly straight if done. afterwards, He was 
told that that difference was most important. In Cratos specification 
No. 10.000. of 1886, resistance was mado to a weight on a carbon 
tilament, but witness said that if they took a tungsten filament and put 
the wire on after it. was finished they could not get th? same effect as if 
they put th» wire on in the carbon tungsten filament. 

Ro-examined by Mr. AsTBCRY, Witness said he did not know to what 
extent the weighting during decarbonising and sintering had enabled the 
finer filaments to be made. Where they got those fine filaments and 
decarbonised and sintered them in the gaseous atmosphere referred to, 
when they started the current and if they wore unweighted they began 
to twist and eurl; apparently the decarbonisation was not equal all over, 
and on one side the strain was mor: than on the other and it made them 
curl and twist. Very often they touched against. the glass, or else short- 
circuited themselves by curling, or touched against the metal support, in 
either event. being destroyed certainly with the apparatus that was 
used at the Osram works. He should say it would be impossible to 
mike very fine filaments with the apparatus commonly used. Of course, 
if the glass vessel were made very wide and the filaments were hung far 
enough away from the middle support one would overcome the touching 
against the sides, but it would not obviate the curling and twisting and 
it would not obviate the short-circuiting ; one would get more filaments. 
By increasing the cost of production and having a larger size of vessel 
and having fewer at a time they conld stop part of the cause of wastage 
but not the whole. There were specifications. prior to 1904 where the 
making of a homogeneous pasts from a metal was described clearly and 
plainly. The calendering was simply to effect an intimate mixture. 
After referring to th» process employed by Voelker in Patent No. 6,149 of 
1890, he said Welsbach made osmium filaments by building them up 
from powder with a binding material and thon forcing them through 
adie. With regard to that sort of question there was nothing that he 
knew of in plaintiffs’ specification of 1904 which was deficient in telling 
one how to get at the stage of forcing the thing through the die and getting 
that which they were going to carbonise and decarbonise, Carbonisation 
of such filimeats as were known was a perfectly well-known process in 
1904, and the reason for it was appreciated and well understood. There 
was no difference between the mod* in which one carbonised tungsten 
and that in which one. carbonised and built up osmium filaments and 
the result obtained qwe carbonisation. 

A number of questions were put to Witness as to defendants’ decarbonis- 
ing and sintering process. H^ said that if they took their hydrogen from 
a "bomb “and if they decarbonised the filaments in a bell jar it was not 
chemically possible. to prevent the decarbonising of that carbon. by 
oxygen, With every limitation that Mr. Terrell had put about the flow, 
the hydrogen and about everything else. the oxidation of carbon must 
have taken place. He had now seen the process of decarbonising and 
sintering carried through at the " Z Company's works, and it was 
si. be intially in accordance with the reproduction of it which was shown 
to him by Sir James Dewar and Dr. Liebmann, with the exception. of 
course, of the use of the weights. With regard tu what was called the 
first decarbonising and sint»ring before the filaments were put into the 
globes the only. precaution tik-n to get rid of the hydrogen moisture 
or the atmospheric moisture was to insert a small calcium chloride tube 
in the hydrogen current, which would b» totally ineffective to dry the 
larg» quantity of hydrogen which was being passed rapidly through the 
tube, calcium ehlorid^ being a comparatively weak drying agent. In 
the process of carbonising the filaments which they saw that day. the 
first heating was to tak» out any oxygen there might be; then the gas 
was passed through a series of bottles; The first bottle was empty, but 
the second and third contained calcium chlorid2. In so far as there was 
any oxygen in the gas, that might under decomposition at a subsequent 
period produce moisture, but that was all got rid of by heating in that 
carbonising process. The raw filamenta to be carbonised were then placed 
into trays, into a silica tube in an iron oven. The tube was cold, ho 
presumed, and he was told the gas inside it was hydrogen. Whon he 
entered on the second occasion, judging by the degree of redness, he 
should imagine the temperature must have been about 800°C. or 900°C. 
Except the small calcium bottle in the first sintering process, there was 
no precaution taken, such a« was taken in the carbonising process, for 
the purpose of obtaining a dry, oxygen-free atmosphere during the first 
portion of the docarbonising or sintering process. The little bottle or 
tube of calcium chloride in the sintering process did not take out any 
oxygen as distinct from.moisture. The number of seconds the tilaments 
were under current during the decarbonising and sintering process in the 
jars varied with various operators and on various operations. Some 
were only 20 seconds, others were 50, commencing from the timejwhen the 
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first filament began to flash until the last filament. When the current 
was first put on to the filam^nt in the jar, for some portion of the time 
during which the current lasted the filament was red, and then. became 
incandescent. Having regard to the amount of moisture in the jar and 
having regard to the quantity or percentage of carbon in the filament, 
the filament as he observed it during its red state kept sufficiently long 
in that state for the moisture to decarbonise chemically the carbon in 
the filament ; he should say the bulk of it. During that process, no carbon 
monoxide was formed on the ©“ Z " filaments. He had taken the filaments 
made by plaintiffs and had treated them to an exactly similar process 
and determined the formation of carbon monoxide. As far as the re- 
action. between steam and carbon was concerned there would be no 
difference whether they had a thick or a thin filament, He said if they 
had a thicker filament and more carbon it would. of course, take a longer 
period to take the carbon out; butit wasafairand conclusive test as to the 
production of carbon monoxide by the process upon filaments containing 
carbon. He had experimented to ascertain what gas came off from the 
filament during the time when it was dull red with the thicker filaments, 
but not with the “ Z " filaments, and the result was that carbon monoxide 
was always obtained in the gases coming away. Given the contents of 
the jar referred to as they knew they were, and knowing the contents of 
the filaments, there could not be any different gas given off during the 
incandescence period from that which was given off during the earlier 
red glow period, i.e., so far as the action of the steam on the incandescent 
carbon was concerned it would be carbon monoxide. He did know 
exactly the lowest temperature at which carbon monoxide would be 
given off from carbon in the presence of moisture —it was somewhere about 
d00°C. Hedid not know from experiment what the lowest temperatur? 
was at which carbon would volatilise, but it was certainly a tem perature 
of the order of 1,500°C. or 2,000°C. The carbon filaments burned in 
the vacuum some hundreds of hours before they began to blacken the 
lamps by volatilisation or disintegration of the carbon. The temperature 
of a carbon lamp when it was giving its proper light would be over 
1.5007C. It wasa fair deduction to say that. in orderto get the volatilisa- 
tion of carbon, as distinct from its chemical disintegration, one had 
to have a very high temperature for a very long time. Having regard 
to those fasts, he had no difficulty in forming an opinion as to what it 
was that took out the carbon during the process when defendants turned 
on the current inthe jars. In his opinion the carbon was oxidised out in 
the form of carbon monoxide. It was an advantage in the ordinary 
manufacture of lamps in a factory to be able to make filaments without 
going to extremes and troublesome processes. If it be a fact that steam 
and hydrogen would decarbonise chemically, it would not throw any 
doubt upon that process that you could volatilise carbon in different 
temperatures and under different conditions; the only thing which would 
would be if one got the carbon removed in the absence of moisture or 
oxygen or a sufficient quantity to be able to remove it. There was 
nothing which was more neutral to chemical action than mercury vapour. 
Supposing he did not bother with arzon, and that he absolutely pum ped 
out with a mercury pump the globe or bulb into which he put a filament, 
it would not be possible to have it in a more neutral atmosphere than that 
if he had got a complete vacuum. If there was no moisture thers and 
he had obtained a perfect vacuum and he could then volatilise the carbon 
under certain conditions, it did not renderthe utility. ease and cheapness 
of decarbonising the filament in steam and hydrogen any less valuable. 
It was a matter of extreme difficulty to get all traces of moisture out of a 
glass bulb. Taking it as he saw it done at defendants’ place and as he 
had tried himself on other filaments, he had a doubt if the filament 
went through the stage of temperature at which it was impossible chemic- 
ally to prevent oxidation; there must be oxidation and formation of 
carbon monoxide. Plaintiffs had two alternatives—one for doing it 
with steam and hydrogen and one for doing it with hydrogen and nitrogen 
orammonia. Whon they did it with steam and hydrogen they obtained 
complete oxidation of the carbon to the practical point at which tho 
filament could then be put in and sealed up in the lamp. It was a 
complete oxidation of carbon for all praetical purposes of manufacture. 
Of course, for a thicker filament one would take a longer time and one 
would use more steam. Looking at Welsbach's specification, No. 1,535, 
of 190d, tungsten was a metal which would make it impossible to apply 
that process to it, because the tungsten oxide was not volatile, Subject 
to the ones referred to in cross-examination, he did not know of a single 
specification prior to the one plaintiffs were suing on which suggested 
you could build up tungsten filaments by the Osmium process. Jan his 
opinion, no one could have foretold, without experiment and research, 
that it could be done. He had never heard of the Lodyguine fillet fila- 
ment being practically made. With regard to molybdenum and tungsten, 
he did not know of any process under which, after one had. by a vapour of 
either of these metals, formed a deposit round a platinum wire, one could 
get out the platinum wire and leave a deposit. That did not teach 
one to make a built-up paste squirted filament of tungsten. There was 
nothing in either of the two Lodyguine specifications which taught the 
world anything at all about making a squirted tungsten filament. Except 
that tungsten was a refractory metal and that it would incandesce at a 
high temperature, he got nothing out of those two specifications that 
taught him anything with regard to tungsten other than the particular 
way of making it onafillet. Referring to Just and Hanaman' s(German) 
Patent 154,262 (which plaintiffs disclaimed in their patent), the process 
by which they were directed to get at a filament was not comparable to 
the process in plaintiffs’ 1904 patent. If he tried to get rd of the insid> 
carbon in the way suggested in that document the tungstea coating 
would gradually get thicker, and the carbon that was locked up inside 
could not get out. He had never heard of a practical filament mide by 
that process; he had been assured it was impossible to make them 


Assuming everyone knew long before that date that tungsten was a body 
which would incandesce at a high temperature, and that it was a refrac- 
tory metal, there was no knowledge to be got in that document which 
would lead him, as a chemist, to the precess in plaintiff? 1904 patent. 
There was nothing to tell him that the process which Dr. Welsbach 
thought was confined to the platinum group would be available for 
tungsten metal. In regard to the experiments made on the "Z^ 
Company's filaments and on the thicker ones made by plaintiffs, he 
understood it was suggested that the fall of the voltage when sintering 
took place did not connote any change in the position of the filament, 
but that it was due to better conductivity, and he said that that was 
consistent with the presence of carbon monoxide ; the fall of the voltage 
on the voltmeter was consistent with the removal of carbon. The coming 
off of carbon monoxide was a necessary indication that there had been a 
chemical change in the filament. 

Dr. ApoLPH LIEBMANN, consulting chemist. said that he was satisfied 
that plaintiffs’ specification 23.899 of 1904 worked. The directions given 
were quite intelligible, having regard to the knovledge of the time. 
With Sir James Dewar and Dr. Oberlander he attended the inspection of 
the first part of the process. and afterwards he carried out, in conjunction 
with Dr. Passmore and Dr. Oberlander, experiments with an apparatus 
which was lent to them by defendants to ascertain exactly the conditions, 
He took defendants’ hydrogen and some ordinary carbonised tungsten 
filaments. He had used a furnace that was heated by a blowpipe, and 
in the furnace a large silica tube was inserted. Into the tube he put a 
little vessel containing carbonised filaments. Then a current of defen. 
dant's hydrogen was first dried through a calcium tube so asto imitate 
the conditions as closely as he could. and that was allowed to go through 
the tube atordinary temperature for a considerable time. That was to 
wash the whole tube out with the defendants’ hydrogen. Then the 
apparatus was slowly heated up and was kept at a very high temperature 
(about 1,100*C. or 1.200 C.) for about. five minutes. Having regard to 
the precautions he took, he had no doubt that he was obtaining from 
defendants’ hydrogen that carbonic acid, and that ex periment was proof 
of it. If that had been hydrogen with no moisture such a reaction 
could not have taken place. In defendants! apparatus, his view was 
that it was a decarbonisation by means of steam and hydrogen that 
teok place. He had not heard any experiment put to Dr. Passmore 
which led him to doubt the conclusion at which he had arrived. He 
beheved that carbide of tungsten had a lower melting point than tungsten, 
but he disagreed with the suggestion that if electric current were passed 
through in the sintering operation the carbide of tungsten began to melt, 
and then physically, by the operation of the electric current the carbon 
was volatilised off and when that was done it bft pur? tungsten, and that 
was infusible at that temperature and that was the process of sintering. 
lt was incomprehensible and was against the known facts. Carbide ard 
tungsten formed rather a stable compound, but in his view, whether car- 
bide, or whether a mixture of tungsten of carbide, the action of water was 
to oxidise the carbon out and leave pure tungsten. He did not find inany 
of the earlier literatur» that had been referred to in the case any dis- 
closure of the invention set out in plaintiffs’ specification, No. 23.899, 
of 1904. If there had been any disclosure in any of these alleged. previons 
anticipations they should have had that light long before. There were 
many attempts—chemists expected steam began to act on carbon at a 
dark red heat. Increase of temperature meant shortening of time. 
Those bodies when under heat were more permeable to gases acting as the 
temperature rose, He carried out some experiments with regard to the 
estimation of the water with defendants’ hydrogen. Witness then 
described the process and said the result was 1-053 per cent. of water 
by volume. He had estimated the quantity of moisture which was 


formed during a certain number of sintering operations in the jar. In 
20 operations without sintering they found 0-4 gramme of water. He 


carried out the same number of operations when the filaments were 
glowing as defendants did, and thè amount of wator found was 9-79 
gramme. As to the flow of hydrogen he did not pay much attention to 
that, because he wanted to repeat what he had seenat the” Z " Company's 
works. He determined the flow by the increase of pressure when hydro- 
gen was admitted into the partial vacuum, that means from 70 mm. 
to 140 mm., and he took the time which it required, and all the taps 
were arranged in such a way that the increase would take plaice in the 
same time 

His LoRpsuiP: So in your view what the actual flow was did not 
matter because you got whatever it was at the defendants’ works ?*— 
Yes, I wanted to have the same as they used. To get from 70 mm. 
to 140 mm.; the time was 3 seconds, 4 seconds, 3 8»conds, 3 seconds, 
9 seconds and 41 seconds. Then he took another six observations of the 
sam? process and the times were 3, 4, 41. 3, 3, and 3 seconds respectively. 
He made 12 observations and the average was about 4 seconds. By 
20 operations he meant going 20 times round the whole 10 (200 operations) 
He did not think the suggestion that as hydrogen and steam would work 
with osmium that a person would know that it would work with tungsten 
was seriously meant. It did not work with tantalum, or with titanium, 
zirconium or thorium. He could not mak» a tilament from uranium, as 
it fell to powder. He had no filament to decarbonise. He had read the 
second specification in tke case, and he had heard the suggestion that 
if on? took nitrogen and hydrogen containing no oxygen and passed them 
over a tungsten filament no action would take place, and it was utterly 
incomprehensible to him, It was the easiest action. They could not 
help getting hydrocyanie acid. He had never found any difficulty in 
doing that. The re-agent used to detect its presence was silver nitrate 
in the presence of nitric acid. With regard to tho second patent he 
found nothing in the literature referred to in the examination of Dr. 
Passmore that would lead him, asa chemist, to use hydrogen and nitrogen 


DLP 
fee 
(res = 
! flat vL 
Ihe ius 
es 
| 2 lei, 


att Was’ 
bet. p 
arnt 
Tesi 


Amir 


THE ELECTRICIAN, MAY 3, 1912. 


SS 
free from oxygen or ammonia for the removal of carbon froma tungsten 
carbon filament. With regard to the third patent, he thought that it 
was an inspiration, For anything he knew of, or any literature that 
hed been referred to, there was nothing that would lead him to believe 
that benefits would result from fitting a weight, or that ther» was the 
possibility of fitting a weight upon a filament at thatstage. It seemeda 
little ridiculous to put a weight on at a period when you would expect 
the filament to be very much weakened. He had seen th: manufacturing 
plant in use by the Osram people, and, as regards the manufacture of 
finc filaments by plant known at the date of that specitieation h^ could 
not conceive of any plant at that dato by which fine filaments could be 
made at all without the use of that invention. H^ had been shown the 
results of trying to decarbonise without the addition of a weight and 
they were not very encouraging. Referring to dust & Hanaman's (German) 
«p <itication, No. 154.262. the only way to remove the carbon in the 
oxyehlor.de process was with steam and hydrogen, You could not do it 
on the instructions in that specitication. In regard to the third patent 
he saw the filaments and the weight on them when ke attended the in- 
sprction, and as far as he remembered they were shaped to a point. 
From what he saw at plaintiffs! works, with the apparatus that waa 
known at the date of the specification on? was not able to see a successful 
manufacture of those filaments without the weight. 

Crossexamined. by Mr. Terrell, Witness said that in the Welsbach 
apecification, No, 1,535, of 1894, the process described in his second 
method was exactly the process described by plaintiffs in their speci- 
fication, except that tungsten was substituted for osmium. 

Mr. Terres: The whole body of it is in the osmium patent, 

His Lonpsuir : I have seen that for some time. I am not sure about 
your stzam and hydrogen point, whether that is in it. i 
^ WiTNESS siid in the Welsbach process it was proposed to take a 
metal of the platinum group.and platinum was the very type of metal 
that could be easily drawn. H> did not think osmium had been drawn 
upto now. Welsbach was telling him for th» first tim? how to arrive at 
a filament of metal of the platinum group without drawing it, ie., by 
building it up and decarbonising.. It was not known long ago that 
tungsten was a metal which in the presence of hydrogen was not oxidised 
by steam at aconsiderahl? temperature. It was knownatthat time that 
you could reduce tungsten with hydrogen from the oxide. It was not 
known that metallic tungsten could be put in an atmosphere of steam 
and hydrogen at a temperature of 600 deg. and upwards (600 deg. to 
Loon dg.) and not oxidise, The only reason why some of the metals 
m ntion:d would go through the Welsbach process and some would not 
was that som? wer? oxidisable in steam and som? were not; h^ could not 
give any other reason forit. The object of the osmium process was 
to produce a suitabl^ filament, a useful filament; and he could tell, even 
from its properti >s, whether a substance was oxidisabl> or not by steam 
and hydrogen, and whether you could produce a suitabl> filament. You 
would produce a filament out of any one of them that was not oxidisable 
more or less useful according to the nature of the metal, but what good it 
would b> h> could not t2ll unless h> examined it. He did not think there 
was any filament in existence, and he did not believe there had been in 
existence, with the exception of the tantalum, osmium and tungsten 
laments, and now it was nearly all tungsten. H^ did not know of any 
useful filament of any metal which would stand treatment with steam 
and hydrogen except osmium. The other one (molybdenum) he was 
told was absolutely useless, It was utterly impossibl> to foretell what 
tungsten would do. Anyone, for instance, taking a metal of even the 
plitinum group. of which they know thy high melting point, could not tell 
which would make a useful filament. Everyone believed in iridium being a 
good filament and it never camo into uss, Tungsten had been pointed 
out as being likely to be a good metal for producing filaments, but it 
had not then been proved. All attempts failed. If h^ had gone by the 
publication. he should never have attempted to try tungsten, The 
specifications of Tibbitts, Lodyguine and Abel only told him that tungsten 
might be a good metal for a tilament, if he could make it—they did not 
tell him how to draw it. because it could not be fused. Carbon was 
removed at defendants’ works in the first instance by steam, and then 
tinal traces of it by nitrogen and hydrogen or ammonia. There were two 


The final sintering was done at a temperature of about 2.000 
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deg. The qualities of tungsten as a metal were well known. 
not known that tungsten carbides were fusible at a lower point than 
tungsten: it might or might not be known now. The substitution by 
tungsten for part of the carbon was known. At the time of Just and 
Hanaman's German specification, No. 125.426, it was not known that 
tungsten and molybdenum were particularly suitable as metals for 
Incandescent bodies, because all the previous attempts had failed. 
Supposing in 1904 he had known what was known now, and being aware 
uf the second method in Welsbach's specification there would have been 
no difficulty in making a tungsten lamp if one had known that tungsten 
would actually have mado a good filament. It was not true that the 
secret of the success in manufacturing the tungsten filament was due to 
four or five points which were discovered prior to that patent. He dis- 
agreed with the statement that if one had tungsten in at all a crystallised 
condition one might grind or calender it as much as one liked and one 
could not make a commercially good filament. It was not true to say 
that one of the great causes of the tungsten filament being successful 
was that very little binder was used. He could not say whether cal- 
endering was in use anywhere in 1904 for the manufacture of filaments. 
He did not agree that the diamond die with hydraulic pressure was new, 
and h> disagreed with the statement that it was the application of those 
steps to the tungsten filament which made it a success, or that the very 
rapid sintering was the cause of its success. He had seen long sintering 
and also short sintering and there was no difference between them. His 
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contention was that defendants infringed that patent because they had 
water vapour in their sintering jar and in the rubber and in the hydrogem, 
and it was that water vapour which removed the carbon. He did not 
know that the girls who conducted the sintering operations had, from 
time to time, to wipe out the inside of the bell jars because they could 
not sce what they were doing. After answering a number of questions 
as to the construction of specifications already cited, witness was asked 
whether certain experiments did not show that the conditions under 
which the carbon was removed by defendants were not conditions of 
chemical action, but of vapourisation, but witness said those ex periments 
proved nothing of the kind. If, when the tilaments were weighted they 
were submitted to the ordinary process and sintered (the temperature 
being 1.600 deg., length of sintering two seconds), then the air being let 
in, the bell jar taken off. jar put on again and the same thing repeated 
33 times, the result being that the weight of the carbon was only 
reduced by three-tenths of a milligramme. that proved. nothing for a 
filament which had a tungsten catalysing agent with it. One could not 
draw aninference, from the action on carbon alone. how it would act with 
a chemical compound of carbon and tungsten. He had proved detinitely 
under the conditions at the “ Z " Company's works, with their own appa- 
ratus, that carbon monoxide was formed in such quantities that you 
could measure it: and he had measured it, taking the thick filaments. 
On the last oecasion he saw black streaks on the bell jar. but he had 
not examined them. He then answered some questions as to the conditions 
under wh'ch defendants’ process was carried out. About 1.080. lamps 
were made up with phospham and 850 without, and the result of the 
analysis of the filament from those lamps was as follows : In the baked 
filaments the carbon contenta were 0-084; in the sintered filaments it 
was 0-164. The sintered filaments were then placed in the lamp and were 
run for about an hour in the lamp in the ordinary mode on the racks in 
the lamps. They were put on racks to test the lamps, to test them by 
running to see whether they would darken. Afterthe lamys had been 
run for an hour the filamenta were taken out and tested again. The 
filaments of the lamps that had no phospham gave an average of 0-017 
and the filaments with phospham gave 0-019; that was substantially 
the same thing. 

His Lonpsutp : Your point is that the double process of evacuating 
lamps and running these has resulted in practically the same amount of 
carbon being removed from each ? 

Mr. TERRELL: That is my point. 

The WiTNESS sid there was nothing very surprising in that fact; in 
the phospham lamp they had phosphoramide present, and any trace of 
oxygen would be removed by the phosphorus. In the lamp that con- 
tiined phospham there was much more likelihood of there being a reaction 
removing carbon by moisture than in the lamp that did not, unless the 
quantity of oxygen was large. The gases given off by phospham would 
always contain moisture in the beginning, but after à short time the 
moisture would have disappeared because they heated not only from inside 
but also from outside. He had made experimenta which made it abso- 
lutely certain that no moisture could be present where cyanogen com- 
pounds were formed. Cyanogen could not be formed in the presence 
of moisture. He said that by using phospham defendants infringed. 
Nitrogen and hydrogen, acting on a filament of tungsten and carbon at 
1.600 deg. would produce hydrocyanie acid. He had dried the carbon 
very carefully ; the hydrogen and nitrogen came from a mixture used at 
th Osram works and the proportion of nitrogen to hydrogen was 70 to 
80. They dried it once more through sulphuric acid and over phosphoric 
anhydride and when they did that and passed it through a lamp contain- 
ing a filament and tested with silver nitrate and nitric acid they 
would not be able to miss the hvdrocyanic acid. Tf there were traces of 
moisture sufficient to oxidise the carbon they would prevent the forma- 
tion of hydrocyanie acid. He used a filament containing 10 per cent. 
of carbon. You could have any percentage of carbon; you could make 
the filaments with (8 per cent. or with 5 per cent. He had seen them 
frequently with 5 per cent. ; he thought that was ordinary manufacture. 
In regard to the second specification (No. 18,622 of 1906), which referred 
to a‘ method for producing incandescence bodies for electrie glow lam ps 
from common heat-resisting metals, such as. molybdenum, tungsten, 
vanadium, tantalum,” he said that every one of those metals acted as 
decarbonising agents. He thought every one in that list acted cata- 
lytically for the removal of carbon by the formation of hyd rocyanie acid. 
He did not agree with the following statement in specification. No. 19.379 
of 1905: “It has been proposed to remove the carbon by heating the 
filament to incandescence by means of the electric current in an atmo- 
«phere of steam in the presence of free hydrogen, but this operation fails 
to remove the carbon in an entirely satisfactory manner. If. moreover, 
the incandescence filaments be heated in a vacuum or an inert atmo- 
sphere to a white heat carbides are produced which cither form the 
entire material of the tilament or render it «o impure that its value for 
lighting purposes is diminished." — All experiments had proved the con- 
trary of that, viz., that you got good filaments and the carbide formation 
did not interfere with it. He thought it was a basis of making a patent ; 
it was put in to establish a basis so that there would be subject matter 
in the part following. Referring to the process described in specification 
No. 15,510 of 1907, which was alleged as a prior grant of plaintiffs’ speci- 
fication of the second patent, he denied that it was correct to put it: 
'" Remove all possible traces of moisture and you will still, because your 
plant must of necessity be inadequate, have traces left and these traces 
are enough." — Witness's experiments proved that it was untrue; you 
could remove all the oxidising substances easily and you could remove 
your carbon by means of the formation of the hydrocyanic acid. You 
could not form hydrocyanic acid if you had any of the oxidising gases in ; 
any trice would prevent it. The whole inventión was based on the fact 
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that instead of forming carbon monoxide you formed hydrocyanic acid. 
They were directed to produce an action which resulted in a hydrocyanic 
acid compound and hydrocyanie acid and that meant that they must 
have no oxidising gages. In regard to the alleged infringement defen- 
dants pasted on a substance which wasa source of nitrogen'and hydrogen. 
By heating from outside, by vacuum, and then by heating from inside 
they removed the water vapour which was present doubtless in the begin- 
ning. Under the conditions of the phospham experiment, his view was 
that in the first five minutes one could remove all oxidising substances. 
The special condition of the phospham experiment that did that was the 
continuous vacuum pump going on. In regard to the third patent. he 
did not know that weights were used for straightening carbon filaments 
in all stages; he thought it was only during the carbonising process. 
On this point, reference was made to Mills! specification, No. 11,145 of 
1884, to Justice's specification, No. 10.050 of 1886, and others. 
Re-examined by Mr. Astbury, Witness said that as far as the third 
patent was concerned it was perfectly well known that you weighted 
'arbon filaments in the way described in Mills and Edison. None of the 
documents cited did in any way disclose the plaintiffs’ invention of 
weighting a tungsten filament during the process of sintering. As to the 
first patent, looking at the Welsbach specification, which said, * When 
it is fixed it is gradually raised to a high temperature in a reducing atmo- 
sphere containing water vapour or hydrogen, preferably of the kind before 
referred to which is obtained from the Bunsen flame," witness said the gas 
from a Bunsen flame contained carbon and he could not make a tungsten 


filament from the gas froma Bunsen flame; it would put carbon on. - 


He did not find the faintest suggestion of any selection of these two 
alternative gases (steam and hydrogen and nitrogen and hydrogen) that 
one was to make if one was going to have a filament of some metal that 
he had never mentioned. In regard to the suggestion that there was 
no subject matter in taking tungsten, he said if he put the Welsbach- 
Osmium process into operation with tungsten he would get a failure, 
first of all. he would have to select which of the gases mentioned by Wels. 
bach would work with tungsten: and if he tried to work it with some 
of them, then there would be a great difficulty with the Bunsen flame ; 
any which contained hydrocarbon would be fatal. The condition of 
reducing those oxides was known at the time. viz., to be always carrying 
away the produce of reduction in a stream and jbringing fresh matter 
up to go on with further reduction. If he reduced tungsten oxide with 
hydrogen very little water would be formed and that would be carried 
off from the sphere. It was thought to be essential to carry off that water 
vapour in a stream to get reduction, There was no reason to suppore 
that those chemical facts about reduction would not be perfectly well 
known to great chemists like Welsbach and Siemens. There was no 
criterion as to what would happen at one temperature with one metal 
in an atmosphere of steam and hydrogen and what would happen at the 
same temperature with another metal, even of the same class in the same 
gas. One metal belonging to the same class would not give a filament at 
all and tungsten would give it: there were a numberof metals which would 
give decarbonisation with nitrogen and hydrogen, others would not give 
it; and then again vou got oxidisation and carbon removed. The tungsten 
filament was much cheaper than molybdenum, and, of course, they could 
work tungsten at any temperature. "The documents read to him in 
which tungsten had been suggested for certain purposes, such as coating 
a carbon filament or coating a platinum fillet. and, the various suggestions 
for using it in the different ways would lead one away from using it in the 
built-up form. Filaments of mixtures of tungsten and other substances 
had been attempted. The high melting point of tungsten clearly led 
people to try tungsten, and as regards some of them the documents 
showed that the men were highly scientific men and vet none was fruitful 
of result, but the one warning which was given was " whatever vou do, 
you must not have water vapours.” Therefore, those were all records of 
failures with a warning not to use any oxidising agents. All former attempts 
led away from the invention. It was perfectly well known how to get a 
metal in a finely comminuted state prior to 1904. lf the metal was 
powdered well within the diameter of the die that was to be used there 
was no difficulty in making filaments. There was no point about having 
the tungsten of a colloidal character. You must have the condition 
the patentee stated, viz.. vou must have it finely divided. ‘There was 
no other necessity except that of fine comminution. He knew of no 
difficulty in manufacturing those various forma of metallic tungsten into 
that fine condition. Inregard to the suggestion that it was subsequently 
found out how to make a hard paste and only to use enough binder to 
keep the paste hard, witness said that the hard paste, of course, if it 
meant a metallic paste, was old, and to-day some people made their paste 
in such a way that it left 5 per cent. of carbon behind, and defendants left 
0*8 per cent. of carbon behind ; there was no difference in the filament, cth- 
ciency or pressure. Metal dies were described in an 1899 patent ; it was 
described in that Voelker document of 1898 or 1890; extremely fine dies had 
been used for the silk process in the beginning of the 90's. He had seen 
filaments sintered in an atmosphere of steam and hydrogen for 5 minutes. 
One filament he exposed for about 80 minutes. There was nothing in 
the point that unless the sintering was very rapid the lamp was not a good 
one. After all he had done, and after all that had been put to him. he had 
no doubt what it was that took out the carbon substantially during the 
first part of defendants’ process ; he had measured the gas that came out 
under those conditions and it was carbon monoxide. It was impossible 
to form carbon monoxide unless there was an interaction between oxygen 
and carbon. All lamps were very considerably overrun after they were 
finished for the purpose of secing whether they were fit to be sold ; it was a 
common practice. l 

After Dr. Liebmann's evidence was taken, Sir J. Dewar and Mr. H. 
Crookes were called for the plaintiffs. 

Mr. WALTER then summed up plaintiffs’ case at great length. 
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esterday (Thursday) Mr. Terrell, K.C., opened the case for the de- 
fendants. He said that he was going to show that none of the experi- 
ments carried out bv plaintiffs to prove carbon monoxide was done with 
defendants’ filaments, but with special filaments of their own, and there- 
fore it did not prove infringement. 

Mr. AsrBURY asked whether defendants would supply some more 
filaments to carry out the necessary experiments. His Lordship decided 
that he could not at present give plaintiffs any further opportunity to 
bring forward more evidence. 


Re Metalite (Ltd.); Reckitt and others v. The Company. 


Mr. Justice Swinfen Pady on Tuesday heard the petition of four share- 
holders for the compulsory winding up of the company. 

Mr. F. RvUsskELL, K.C., for petitioners, gave an outline of the history 
of the company. — Its capital was £500,000 in £1 shares, and it wax 
formed for acquiring the business of the Bryant Trading Svnd. (Ltd.) 
and of the International Filaments (Ltd.) The first. directors (Sir 
Thomas Brooke-Hitching, Mr. Jacob Atherton, Col D. A. Kinloch, Mr. 
Rawlinson and Mr. Joseph Metcalfe) had all retired with the exception of 
Mr. Metcalfe, and the present board consisted of Mr. Metcalfe, Mr. W. 
Stewart and Mr. Alderton, Mr. Metcelfe and Mr. Stewart were inte 
mately connected with the two promoting companies and e third com- 
pany, called the Electrical Trust (Ltd.). According to the return the 
amount of shares at present issued was 326,490, of which 176,500 were 
fullv-paid vendor shares and 150,000 were issued for cash ; but at present 
there was a sum of £51,831 in arrear in respect of calls, that sum being due 
from the two promoting companies-- the Bryant Synd. and [nternational 
Filaments. ‘The prospectus issued a few months ago stated that the mini- 
mum working capital which they would obtain was £75,000, because the 
Electrical Trust had vuarantecd subscriptions for (or underwritten) 
150,000 shares. The publie subscribed only £24,000, and the petitioners 
complained that the directors should never have gone to allotment, that 
the allotment itself was irregular, inasmuch as the application moneys had 
not yet been received, and that the directors—in contravention of the 
provisions of the contract with the vendor companies—paid away large 
sums in cash to the vendors. The first year’s trading showed a loss of 
over £6,000, without taking into account administration expenses. 

Mr. GognE-BRowNE said shareholders to the value of £94,000 opposed 
the petition, and though they had vendors! shares, they believed it was to 
the advantage of the company that the business should be carried on so as 
to make the shares of value to the whole body of shareholders. The com- 
pany had got a substantial and growing business, and there was no just 
or equitable ground for winding it up. 

His Lorpsuip said the company appeared to have been promoted by 
a company, which had been formed for promoting it—the Electrical 
Trust, Ltd. This company was to underwrite £150,000 of shares, not 
having 150,000 pence, but only £4 in assets. Metalite (Ltd.) was crippled 
in its resources, not having sufficient working capital, and it had struggled 
along with such means as it possessed. Hf it had had the £75,000 working 
capital it would have been in a different position to-day. There had been 
grave irregularities in the wav in which the directors had dealt with the 
company’s money. But the question his Lordship had to consider was 
Whether the petitioners had made out a case for winding up. The fact 
that there had been grave irregularities in management of the company's 
affairs was not necessarily and alone a suflicient cause for winding up. 
From the evidence it appeared that the company had a well-equipped 
factory, that it was continuing to manufacture lamps, that it was making 
a profit, and that its business was increasing. It was engaged in placing 
debentures, and had succeeded in placing some. Moreover, it had the 
two debts from the vendor companies in respect of unpaid shares. Under 
these circumstances his Lordship was of opinion that the petitioners had 
not made out a case for a winding-up order and he dismissed the petition, 
but without costs. 


Baxter & Caunter v. Perfecta Seamless Tube Co. 


On the 26th ult. Mr. Pollock, Official Referee. heard this ease. in which 
plaintiffs claimed an aecount of commission alleged to be duc to them 
from defendants under an agreement of May 23, 1906, between the parties. 

Mr. R. Bankes, K.C.. said his clents claimed commission on orders 
obtained for defendants for tubes and fittings previous to the termination 
of their agency, and they also contended they should have commission 
on certain orders after that date. waich arose from plaintiffs’ introduc- 
tion of business. 

Mr. L. G. CAUNTER said his firm had acted as agents for defendants for 
some years prior to the agrcement of May 23, 1906. This agreement ex- 
pired in the ordinary course on Jan. 31, 1909. When they took up the 
agency defendants had no electrieal branch, and they introduced the whole 
of that business for them. 

For the defence. Mr. A. E. Hitis., managing director of defendant com- 
pany. stated that they had furnished. plaintiffs with an account of all 
moneys duc. The tube business was only a small part of their 
operations, 

In giving his decision, Mr. POLLOCK referred to the fact that orders 
obtained from a firm named Taylor and also from the Office of Werks 
figured in the claim. In the case of Taylor the specification provided that 
Perfecta tubes alone should be supplied. In the case of the Office of 
Works. the specification provided for Perfecta “ or some equally good 
tubing." Plaintiffs were claiming commission upon the basis of those 
cases where Perfecta tubes alone were specified. ‘The onus was on plain- 
tiffs to show that in those casos where they claimed commission Perfecta 
tubes alone were specified. He came to the conclusion that, regarding the 
Office of Works, plaintiff had not proved their case. There would be 
judgment on the other part of the claim for plaintiffs for £7. 108. above 
£69. 14s. 7d. paid into court by defendants.’ 
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PARLIAMENTARY INTELLIGENCE. 


ees 


SPEED OF TRANSMISSION OF WIRELESS TELEGRAMS TO 
CANADA AND AMERICA. 


In the House of Commons on Monday, in answer to a question, the 
Postmaster-General said that, on the application of the Marconi Company, 
he had made arrangements to accept from the public, as from May 1, at 
all telegraph offices in the United Kingdom, telegrams addressed to places 
in Canada and the United States for transmission by the Marconi om- 
pany's wireless trans-Atlantic service. The company had notified that 
the full rate for telegrams sent by their route to New York or to Montreal 
would be Sd. a word, and there would be a similar reduction in the full 
rate forotlier parts of America. For deferred telegramsin plain language 
tle rate to New York would be 4d. a word, with corresponding reductions 
for other places, 

Mr. Lawson asked if the Marconi Company had given any time guaran- 
tee with regard to their service and the speed of transmission, to which 
question the Postmaster-General replied that, so far as he was aware, no 
such guarantee had been given. 


LIGHT RAILWAYS BILL. 


On Tuesday Standing Committee (B) of the House of Commons com- 
meneed the consideration of this bill to continue and amend the Light 
Railways Act, 1S6, 

The general principles of the bill were explained by Mr. J. M. ROBERT- 
sox. Un Clause 1, which authorises the Board of Trade to submit an 
Under to Parliament, he pointed out that the Light Railways Act had not 
done all that was expected of it. [t had done enough to make it highly 
deirahle that the facilities of light railway procedure should be further 
evtended,— In. several. meritorious cases in. which schemes had been 
bought forward, and of which the Board of Trade actually approved, the 
prmoterz, when thev were called upon to begin again the whole of their 
poxedure by wav of bringing forward a bill, dropped the schemes. They 
vete discouraged by the fresh trouble and expense attending the proce- 
dare. Under the new procedure the Board of Trade would practically 
di the work for them, 

(lause twas then agreed to. 

On lause 2, which gives power to the Light Railway Commissioners to 
authorise trackless trolley systems, 

Mr. Harry Lawsox moved an amendment to make this subject to the 
ement of the road authority of the district. He said that the clause 
authorised the Board of Trade to enable the whole country to be covered 
bv a network of trackless trolley lines. That system was largely experi- 
mental; it would be very unsightly, and in many cases it would do 
enormous damage to the roads and streets in town and country. 

Mr. J. M. Rorertson, who opposed the amendment, said it would 
rable any small, contentious local authority to veto any enterprise, 
however boneticial, and would be a serious hindrance to future enterprise. 
Asa matter of fact, the system would do far less damage than motor 
omnibuses and other heavy vehicles. The limit of weight would not 
ewel 5 tons. There would obviously be a strong predisposition not to 
zive power to promoters in towns where there was an electric tramway 
sstem in operation. He pointed out that the Light Railway Commis- 
Monets were a body acting in the public interest, and that it was un- 
rawnable to suppose that they would force through a scheme against the 
wishes of the town or locality. 

The amendment was carried by 15 votes to 8, and the Committee 
adjourned until Tuesday. 


CUTTING OF SUBMARINE TELEGRAPH CABLES. 


In the House of Commons on Wednesday, Mr. King asked the Secretary 
for Foreign. Atfairs whether the cables reported to be cut in the Mediter- 
ranean bv the Italian Fleet were owned by British subjects; and whether 
representations on the cutting of cables had been addressed to the Italian 
Government. . 

Mr. Acraxp (for Sir E. Grev) said he was informed that the cables 
helnzing to the Eastern Tolegraph Company between Syra and Chio. 
lemnos and Salonika, Lemnos and Tenedos, and Tenedos and Chio had 
ben cut by the Italian Fleet. The interests of the company were 
mevng all posible consideration at the hands of His Majesty's 
'temment, but he wasnotin a position at present to make any further 
ar ment on the subject. ' 

Mr. Kis asked the Postmaster-General whether telegraphic commu- 
Meatons with the Eastern Mediterranean had been affected. 

Mr. H. Sawer said he was informed that six cables in the Eastern 
Melitetrancan were interrupted, and that the Eastern Telegraph Com- 
hant s normal communication with Turkey in Europe and Turkey in Asia 
Navin consequence stopped. Telegrams were being forwarded by other 
Mutes, those for "Turkey in Asia being sent to Constantinople and thence 
wer the land lines of the Turkish Government. A notification had been 
rertved that telegrams for Smyrna were subject to delay and that com- 
maneation with the island of Samos was entirely interrupted. 


.WIRELESS TELEGRAPHY ON SHIPS. 


In the House of Commons on Wednesday, the President of the Board 
^E Trate (Mr. S. Buxton) stated, in reply to questions, that the question 
of the arrangements for wireless telegraphy on the s.s. “ Titanic " and 
Mher vessels to which she sent or from which she received messages would 
be considered by the Court of Inquiry. The suggestion that there should 


be an operator on duty for night and another for day work was clearly 
matter for inquiry and report. One of the special points was how far wire- 
less telegraphy could be made effective. Wireless telegraphy had made very 
great strides, especially in the last two or three years, and the question 
how far compulsory powers should be asked for wasunder consideration. 


"The Telephone Service.— In the House of Commons on Tuesday, the 
Postmaster-General stated, in reply to questions regarding the transfer of 
the telephone service to the Post Office, and complaints that there had 
been a deterioration in the efficiency, not only of that service, but also of 
the Post Office telephone service, and that the public and the business 
community were thereby. suffering inconvenience and loss, said that over 
the whole of the system previously owned by the National Telephone Co. 
outside London complaints during the first quarter of the present vear 
were considerably fewer than during the corresponding period of 1911, 
though the number of telephones had been increased. No figures were 
available for the provincial Post Office exchanges. In London more 
serious difficulties occurred in the transfer of exchanges from the National 
Company owing to the termination of leases and the necessity of providing 
in some eases more modern systems of working and the substitution of 
underground for overhead lines. Continuous improvement was being 
effected in the service. It was not the case that there had been any 
attempt to cconomise at the expense of efficiency. Considerable increases 
in the number of the staff taken over from the National Telephone Co. had 
been sanctioned, The application of the Post Office scale of pay had 
involved an increase in the wages of the National Telephone Co. operators. 
Provision was being made for an expenditure of about £2,600,000 on the 
extension of trunk and local svstems during the present financial vear. In 
London new telephones were being provided at the rate of between 500 
and 600 per week. He did not admit that the Post Office telephone 
service throughout the country was infinitely less efficient. than it was 
before the transfer. He thought the number of written complaints gave 
a fair measure of the amount of the irritation. 

Provisional Order Confirmation Bill.—A bil was recently 
introduced into the House of Commons by the Board of ‘Trade to contirm 
Provisional Electric Lighting Orders recently made, including those 
granted to the Electrical Distribution of Yorkshire (for Ardsley), Bingley 
Urban Council, Mr. W. Tate (for Bognor), Burnham Urban Council 
(subject to undertaking being transferred to the Burnham & District 
Electric Supply Co.) Great. Harwood. Hovland Nether and Greetland 
Urban Councils (the latter subject to undertaking being transferred to the 
Electrical Distribution of Yorkshire) and the Launceston & District 
Electric Supply Co. 

London & North-Western Railway Bill.—'lhis bill is now un- 
opposed, as the company has struck out Clauses 36 and 37, dealing with 
the supply of electrical energy. 

Midland Railway Bill.—The preamble of the Midland Railway 
Co.'s bill for the acquisition of the London, ‘Tilbury & Southend Railway 
and for the adoption of electric traction on the line has been approved by 
a House of Lords Committee. 


OLYMPIA ELECTRICAL EXHIBITION, 1911. 


The report of the balance sheet of the Finance Committee of this 
exhibition has just been issued, and many of the figures are interesting. 
The report deals with the comparative figures of the 1911 and the 1905 
electrical exhibitions, and it is shown that the rent for the 1911 Show was 
£670 in excess of that for 1905, and that while in the latter ease the Asso- 
ciation had a share in the proceeds of the sale of. refreshments, this 
was not the case in 1911. A saving of £245 was effected in the general 
expenses (£042 against £1,187), £356 was saved in the item of stationery 
and printing. £208 in the cost of the printing of the catalogue, but £327 
excess expenditure was due to advertising in 1911 compared with 1905. 
The cost of entertainments, banquets, bands, &e., was £301 in 191] com- 
pared with £998 in 1905, and a saving of £201 was effected in the matter 
of travelling expenses and commission. 

In regard to receipts there was an increased revenue of £3.172 in space 
rentals (£11,897 in 1911 compared with £8,725 in 1905). The receipts 
from gate money and sale of tickets was £4,274 compared with £3,191 
in 1905. The donations received in 1905 amounted to £1,480, while 
in 1911 no donations were received. There was a decreased revenue from 
the sale of catalogues and advertisements in the catalogue in 1911 of 
£152 (£457 against. £609) due to the fact that advertisements in 1911 
were restricted to exhibitors only. Other receipts show an increase over 
1905 of £133. A large additional amount was paid to the proprietors of 
Olympia for the supply of current to exhibitors in 1911 compared with 
1905, this representing about 50 per cent. The Finance Committe > gave 
credit to Mr. Albion 'T. Snell for the care with which the control of the 
supply of current to exhibitors was supervised, and eredit is given to the 
Organising Mauagers for the manner in which their work was performed, 

The total expenditure was £20,439. 4s. 6d., out of which £10,939. 14s. 2d. 
was divided as to 40 per cent. to the International Trades" Exhibitions, 
Ltd., and as to 60 per cent. to the British Electrical and Allied Manu- 
facturers’ Association, Out of the former sum 5 por cent. rebat? was 
allowed to exhibiting members of the Association and out of the amount 
paid over to the Association (£6.563. 16s. 6d.) there was paid as com- 
mission to the secretary, £328. 45. Id., rebate to exhibitors £2,340. 85. 5d. 
and rebate to members of the Association £458. 185 6d. The accounts 
have been audited and found correct: by Messrs. Price, Waterhouse & Co 
whose certificate is attached to the balanes sheet, 
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COMMERCIAL AND INDUSTRIAL SECTION. 


e» 9 Q9 MMMM 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


BRITISH NOTES. 


Batley.--The Corporation are recommended to put down addi- 
tional plant at the electricity works, at an estimated cost of £8,000, 
and to carry out cable extensions also at a eost of £8,000. 

Birkenhead.—Th2 Electricity Committee recommend that 
sanction be sought to a loan of £14.230 for electric generating plant 
and £20.000 for feeder and distributing mains, services, &c.. required 
during the next three years, 

Burnley.—-On Saturday Mrs. Crabtree. wife of Councillor Crabtree, 
started the new turbine generating set at the electricity works. 

Dartford. — An inquiry was held into the application of the Council 
for permission to borrow £10,000 for extensions of the electricity 
works. 


Derby.—-In order to meet the increasing demands for electric cur- 
rent the Electric Lighting Committee propose to incur a capitel ex- 
penditure of £10,750 during the present financial year. £4,500 is 
allocated for mains, £1.500 for motors and £2.420 for a boiler, super- 
heater and feed pump. On Wednesday the Council decided to apply 
for sanction to borrow this amount. The supply of electricity by the 
Committee to Kedleston Hall end Querndon has already been egreed 
upon. 


Dewsbury. ET Corporation. are recommended to expend 
{14.500 in providing additional genereting plant for the electricity 
works and in extensions of cables, &c. 


Erith. —An unopposed inquiry was held last week into the applice- 
tion of the Council for permission to borrow £11.971 for additions 
generating plont. for extensions of mains, house services. &c. 

Glasgow.--Last week the Council adopted a recommendation of 
the Tramways Committee not to entertain a proposal to institute 
a half-hourly service of cars from midnight to 3a.m. The Committee's 
decision was based upon a full report on the matter prepared by the 
manager. Mr. James Dalrymple. 


Leeds.— The accounts of the Corporation tramways department 
for the year to March 31 show revenue £395,321 (11-125d. per car- 
mile). against £370,402 (10-699d.) in previous year. 

The working and general expenses were £197,514. (5-557d.), aga nat 
£195,303 (5:641d.), leaving a ges; profit of £197,806 588d. , ag inst 
£175,099 (5:05Nd.). Intorsst on capital was £42,613 (1:100d.), against 
£42,511 (1-228d.), income tax £4.880 (0:137d.), against £4.711 (0:136d.). 

rent of linea, interest and sinking fund on Morley tramways (a new item) 
£1,352 (0-038d.), sinking fund contributions £52,931. (1:490d.), against 
£45,121 (1-303d.). permanent way renewals £37,314 (1-050d.), against 
£35,889 (1-037d.). revenue contributions to capital outlay £3.42 1 (0-088. ), 
against £70 (0-002d.), costs of Acts £403 (O-OLLd.), against £145 (0-004d.), 
net surplus £61,163 (1-721d.), against £51,888 (1-400d.). 

Light Railways.—The rcport of the proceedings of the Board of 
Trade to Dee. 31, 1911. and of the proceedings of the Light Railway 
Commissioners to the same date has been issued. 

On Dec. 31, 1910, three orders were before the Board of Trade awaiting 

confirmation ; two were confirmed in 1911 and one is still held over. 
During 1911 17 fresh orders were submitted to the Board by the Light 
railway Commissioners. The Board considered each. order and made 
such amendments as were deemed necessary ; 15 of the orders submitted 
during 1911 have been confirmed making a total of 17 orders contirmed 
bv the Board during the vear. The remaining orders are still under 
consideration. The orders confirmed during the vear authorised 55 miles 
of line at an estinated cost of £400.52]. 

In the report of the Light Railway Commissioners it is stated that 
a total of 634 applications for orders (including 110 applications for amend- 
ing orders) have been made since the commencement of the Act. In 
respect. of 408 applications orders have been approved and 206. have 
been rejected or withdrawn, Four applications have been deferred and 
10 new applications made in November last remain to be considered. 
The commissioners state that in their experience, confirmed by the two 
eases of propose d. light railways which they had most recently had under 
consideration, the establishment of a service of motors (in each case 
combined with the organised co-operation of the agricultural and other 
local industries) had tended to stimulate the desire and to emphasise the 
need for better railway facilities rather than (as it was sometimes supposed 
would be the case) to supersede them or to take their place. In these 
cases evidence was brought to show the considerable extent of saving 
to the road authorities in the annual coast of maintenance which would 
follow from a transference to a railway of the traffic otherwise carried on 
the pubhe roads. That point was also in accord with their previous 
experience as bearing on the economy of transport by railway. 


An inquiry was held last week by the Light Raihvay Commissioners 


inte the application in connection with the County of Hertford Light 


| 


Railways (Watford Deviation) Order. Mter hearing evidence, the Com- 
missioners decided to sanction the amended order. 


London County Council.-—On Tuesday a letter was submitted from 
the Prime Minister to the effect that the Government had no inten. 
tion of introducing legislation at present to give etlect to the recom- 
mendations of the Royal Commission on London Treftic. 

The Chairman of the Finance Committee, Mr. R. C. Norman., submitted 
the estimates for the coming financial year. Onthe tramway undertaking 
the Council had expended up to the end of 1911 £12,002,000, and was 
committed to a further outlay of about £2,250,000. 0 The undertaking 
was in a sound condition, provided working expenses, paid interest, 
was building up renewals fund, was repaving vear by vear large amounts 
of borrowed capital, and was also able to put asd > somothing toa general 
reserve fund. But the routes where dines could be lad or reconstructed 
with the least expense and worked with the greatest. profit. were first 
taken in hand for clectric traction, so that the successive investments of 
capital in the tramway system had become Jess and less remunerative. 
The profits on the old lines were fairly maintained: the more recent 
applications of capital had not only been less remunerative, but in the case 
of some extensions had actually failed to secure a sufficient return to pay 
all « 'harges. 

lt is announced that the full. service. of municipal tramcars was 
restored on May 1, and that the Boacd of Trade have now withdrawn 
the temporary by-law enabling the Council to carry excess pas songera. 

National Telephone Co.'s Claim Against the Post Offlce.— It is £n- 
noun^ed that the statement of claim by the National Telephone Co, 
egeinst the Post Office in connection with the transfer of the com- 
panv's undertaking to the Stete has been lodged with the Railway 
& Cenal Commission, Concurrently with the lodgement of the com- 
pany's cleim there has been a distin^t rise in the price of its deferred 
stock. The fineneial journals are basy with the work of making 
celeulations as to the respective apportionment of the final award 
of the Commission amongst the different denominstions of the com- 
panv's stockholders. 


Poplar (London).—69 gas lamps are to be c 
lighting. 

Electric cooking appliances are to be supplied on hire to consumers 
at a rental equivalent to 121 per cent. on the cost, but no installation is 
to exceed £15. 

Presentation.—- Th staff of the Ile of Thanet Electric Tramways 
& Lighting Co. have presented a golf bag and clubs to the manager 
(Mr. J. A. Forde) and an oak tray to Mrs. Forde. 


Provisional Order Revocation._-The Board of Trade h»ve revoked 
the Lytham Electric Lighting Order. 1907. as from April 18. 


Rail-less Traction and Motor Omnibuses.—The borough electrical 
engineer of Darlington (Mr. J. R. P. Lunn) recently prepared a report 
on the relative merits of rail-less trolley cars and motor omnibuses. 

Mr. Lunn said he obtained particulars from three tow ns as to the cost 
of running motor omnibuses, and also particulars from manufacturers of 
motor omnibuses, which showed that after making a proper allowance for 
interest, depreciation, &c., the total cost was about 81d. per "bus-mile. 
The manager of a Corporation omnibus department informed him that in 
his opinion the latest type of motor omnibuses could be run at about 9d. 
per bus-mile, while the manager of a similar department in another town 
put the cost in his district (which was a fairly hilly one) at Ild. to 13d. 
per mile. Assuming the cost of running a motor “hus was 9d. per mile, 
and the cost of running a rail-less trolley car (excluding only capital and 
maintenance charges for overhead equipment) to be 61d. per car-mile, it 
would be cheaper to run the latter rather than motor omnibuses, except 
where the charges on the overhead equipment were sufficient to bring the 
61d. up to 9d. The overhead equipment charges would amount to about 
£150 per mile of route per annum. and that charge would be practically 
the same whether the service was frequent or infrequent. Assuming 
those figures to be correct, the motor “bus service would be more expen- 
sive to run than rail-less trolley cars, except where the service was less 
frequent than every 30 minutes. At Keighley, where the Corporation were 
running ght motor omnibuses, they were promoting a rail-less traction 
Bill In his opinion the only suitable field for the motor omnibus was on 
a route more than 2 miles in length, where there was not sufficient trathe 
to justify the running of a car oftener than every 30 minutes, and that 
was the kind of route on which motor omnibuses were principally run 
outside London. He had examined the trafhe receipts of several motor 
omnibus undertakings, and had found that it was on the routes between 
2 and 5 miles in le ngth that the receipts were high enough to meet all 
charges. On those routes, moreover, the major portion of the receipts 
came from passengers paving 2d. and upwards. 


Radcliffe (Lanes.) —The Board of Trade have agzin declined to 
ant the Lancashire Electric Power Co.'s application for a pro- 
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visiona] electrie lighting order. This is the second unsuccessful 
application made by the company for an order for this district. 

Rothesay.—-The Council have approved a scheme for the electric 
lighting of the esplanade gardens, at a cost of £800. 

The local tramway company is to supply the current. The scheme 
includes festoons of fory lamps for the flower wardens and the illumina- 
tion of the bandstand and enclosure. 

Salford. —The Electricity Committee has decided to supply Messrs. 
Norris, Midwood & Co. with energy at fd. per unit. subject to a 
guarantee of a minimum consumption of 200,000 units per annum 


for five years. 

Southampton.— The clectrie supply mains are to b^ extended at a 
cost of £850, 

Ater September 30 current supplied through slot meters is to be charged 
at 31d. per unit. and meter rents discontinued. 

Sanctions have been received to borrow £11,600 for generating plant and 
motors, £32,000 for mains and £3,900 for services. The Council have been 
eshed to reconsider their application as to borrowing £1,500 for meters 
and £1,000 for radiators, as tt is thought these items should be met out 


of revenue. 

Southwark (London).—. loan of £4.456 is to 
electricity supply extensions, be 

Tunbridge Wells. An unopposed inquiry was held here last week 
into the application of the Council to borrow £6.000 for extensions 
of the electricity undertaking. 

Walthamstow.— An unopposed inquiry was held last week into the 
Council's application for sanction to borrow £21,971 for the electricity 


be taken up for 


department. 

West Ham.—The L.G. Board have sanctioned the following loans 
for the electricity undertaking :— 

For buildings, £18,500 ; river service pipework, £5,100 ; mains, £6,000 ; 
generating plant, switchgear, &c., £15,120 ; strainers, new condenser, 
boiler house plant, &¢., £33,060; street lighting, coal bunkers and coal 
convevor, EN SNO. 

Wireless Telegraph Notes.—- It seems likely that the coming enquiry 
into the loss of the * Titanie " will lead to serious consideration of the 

lucens of the wireless telegraph operetor on board ship. The impor- 
tance of this question has come to the front with almost startling 
rapidity and it appears to be generally recognised that the wireless 
operator (on liners especially) must be a highly skilled person capab!e 
of te king responsibility and of exercising a mature judgment promptly 
and cilectively, Wireless telegraphy promises to be a most important 
branch of professional work and should offer an opening to a large 
number of well-educated young men. 

In the course of his examination by the American Legislative Com- 
mitt. which is enquiring into the loss of the ` Titenic." Mr. Marconi 
sated thet “there is en ironclad rule of the Mareoni Company's 
rguletions prohibiting operators from acting as reporters. Under 
Britteh law itise penal offence for an operator to send out information 
on his own Initiative." 

A radio-telograph station is to b? erected at Accra, a port in the 
Gulf of Guinea, 80 miles east of Cape Coast, by Marconi's Wireless 
Telegraph Co. This will be a 5 kw. station. the generating set being 
driven by an oil engin? and capable normally of 2 sending wave of 
300 metres. but capesble of transmitting waves varving in length 
from 600 to GOO metres. 

Smoking Concert.—The Marconi Athletic Club held an enjoyeble 
smoking concert on Saturday to mark the termination of a successful 
football :oason, and to inaugurate the cricket season. 

Th» club have acquir d a first-class ground at Acton Tov. n. where they 
are .reeting a commodious pavilion. The first match of the cricket 
Sasa will be played on Saturday, May 1H The club have a few vacant 
dites during the forthcoming erickot season, ard they are anxious to 
arrange for home matches with electrical or engineering works clubs. 


COLONIAL AND FOREIGN NOTES. 


Argentina.— The “ Review of the River Plate” says the Deutsch 
Sud? merikanische Telegraphen Gesellschaft. have obtained control 
of the Compania Telegrafica-Telefonica, which owns a cable between 
Montevideo and Buenos Aires, and Messrs. F. Kgusquiza, G. Arning, 
H. von Bernard, E. Hermann, O. Gaitzoch, G. Kolditz and R. W. 
Ruborts have been elected directors of the latter company, 

Australasia.—Statistics of the trade of Victoria for the quarter 
ended March 31 show imports of machinery and metals to the velue 
vt £1.1 19.000 (increase £279,000). 

M.ramar(N.Z.) Council have been authoriscd by the ratepayers to carry 
out an electricity supply ard tramways scheme at a cost of £18,000. 

Ralli (N.S. W.) Shire Council have received three tenders for lighting 
the town cleetrically, 

By a large majority, the rate pa vera of the Central Riding of the Mclvor 
Shire, Victoria, have decided in favour of the adoption of electric lighting 
at Heathcote, a mining township of about 1,100 inhabitants, 30 miles 


cast of Bendigo. 


suburban railways. 
d.c. current and single-phase alternating-current systems and will 


includ? turbo-alternators and. trensformers, sub-station equipment 
and electrical equipment of coaches and also boilers and boiler-house 
equipment and condensing plant. 
may be obrained from the Agent-General, and any further informa- 
tion may be obtained from the consulting engineers, Messrs, Merz and 


meters. 
trical engineer, Mr. A. B. Mountain, St. Andrew s-road. Hudd orstield. 


Tenders to the town clerk, Mr. J. Henry Field, Town Hall, Hudders- 
field, by May 20. See an advertisement. 


patterns seen eat 
London, S.W. See also èn advertisement. 


Constantinople.— As set out in our '* Tenders Accepted “` column. 
the contract for the supply and laving of telephone conduits for the 
projected telephone service in Constantinople has been obtained by 
the British Insulated & Helsby Cables (Ltd.). The work is being 
carried out for the Constantinople Telephone Co.. and the value of the 


contract is about £100,000, 

Persia.—.A consular report on the trade of Ispahan and Yezd 
states that during the past year à Persian telephone service has been 
established in [spahan. and a wire has been carried to Najafab id. 
about 20 miles west. 

The import trade of the district is fully exploited by British firms or 
merchants with offices in Ispahan. Would-be exporters should bear in 
mind that in this as in other parts of Persia a British catalogne, even if 
fully illustrated, is seldom likely to lead to business with Persian cents, 
and that à personal representative to push their goods on the spot is à sine 
quà non. British firms who frequently transmit to this. Consulate 
General catalogues of electrical apparatus, elaborate machinery for boring 
and crushing, marine and commercial motors, &c., would do v dH to realis 
that in the present backward condition of the country thers can b» little 
room for such products, 

Roumania. —l'he Galatz Chamber of Commerce hes asked tlie 
Ministry of Industry and Commerce to examine and decide upon a 
project in connection with the construction of an electric tramway 


between Galatz and Braila. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


The Agent-General for Victoria is prepared to receive tender: for 


x 


certain plant in connection with the cleetrification of tho MELBOURNE 
Alternative tenders will be received for the 


Specifications and form of tender 


McLellan, 28. Victoria-street. Westminster, S.W. ‘Tenders must b> 


delivered at the Agent-General’s Office, Melbournes-place, Strand, 
W.C, by Tuesday, June 4. See also an advertisement. 


HUDDERSFIELD Corporation invite tenders for 1.000 single-phase 
Specifications and form of tender from the borough elce- 


DEnBYv Electricity Committee invite tenders for one water-tube 


boiler. Complete specifications end forms. of tender from the 
borough electrics! engineer, Mr. T. P. Wilmshurst. See in cdver- 
tisement. 


Tenders are invited by the Commonwee'th of AvsTRaLIA for the 


supply and delivery of meterie! for the Postmastor-Generels Dopo rt- 
ment, including telegreph end telephone metris!. lemp signa: lng 
trunkline switchboard, incandescent electric le mps, silk-cover d wire, 
&c. Tender forms and specifications mèy be obtzincd end sosded 


the Commonwealth Office, 72, Victoris-strost, 


The Guardians of BIRKENHEAD Union invite tenders for an electric 


light installation at the Birkenhead Union Workhouse. Tranmere. 
The installation comprises electric fittings, wiring. main cables. 
meters, main switches and all accessories for 1,093 lights. Specifi- 
cation and plans. together with form of tender. may be obtained from 
the consulting engineers. Messrs. Sloan & Lloyd Barnes, 34. Castle- 
street, Liverpool. and tenders are to be delivered to the Clerk to the 
Guardians, Mr. John Carter, Poor Law Offices. Canway-street, Birken- 
head, by Monday, May 27. Sce also an advertisement. 


LoNpoN County Council require tenders by 11 5.m. Mey 14 for 


the roadwork and platelaving required in the construction en tho 
conduit system of authorised tramways from Forest Hill to Raushey 
Green. Specifications, &c., from the Chief Engineer, Spring Gerd on: 


S.W. 


Lonpon County Council also went tender: by 1H a.m.. May 8. for 


electrical installation at Malme:sbury-rood Central Elementery 
School. Specifications, &c., from th» Chief Engineer. Spring 


Gardens, S.W. 


Hackney (London) Council require tenders by 7 p.m. Mav 9 for 


].t. and e.h.t. underground cables, boxes, frames end covers, trough- 
ing, tiles, cable supports and ducts. 
Electrical Engineer, .... 22 2 .. 


Specifications from Borough 
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GLOUCESTER Electricity Dep2rtment require tenders for the supply 
of 45 street lighting lanterns suitable for high candle-power tungsten 
lamps. Particulars from the City Electrical Engineer. 


HarirAX Tromwavys end Electricity Committee require tenders by 
noon, May 13. for è fuel economiser of 360 tubes for the electricity 


department. Forms of tender, &c., from the Borough Electrical 
Engineer. 


EDINBURGH Corporation require tenders by May 11 for the electric 
lighting of the Clydesdale Bank. Royal Exchange. Edinburgh. 
Specifications from the Engineer. Dewar-place, Edinburgh. 

LeEiGH (Lanes.) Guardians require tenders by noon, May 13. for à 
telephone installation at the Workhouse. Specification from the 
Clerk. 

MANCHESTER Electricity Committee require tenders by 10 a.m.. 
May 8. for supply and erection of electrically-driven boiler feed pump. 
Specifications from Mr. F. IE Hughes. Town Hall. Manchester. 

NEWCASTLE-ON-TYNE Tramways Committee require tenders by 
May 22 for supply of a turbo-alternator and converting plant. 
Specifications from the General Manager. re 

GLascow Corporation invite tenders for sub-station switchgear. 
Specifications and forms of tender from the engineer, Mr. W. W. 
Lackie, 75. Waterloo-street. Glasgow. Tenders to the town clerk, 
Mr. John Lindsay, City Chambers, Glasgow. by 10 a.m., May 10. 

BRISTOL Corporation invite tenders from manufacturers (British 
preferred) for the supply. delivery and erection of one 1.000 kw. 
three-phasé to d.c. converter (6.000 v. to 2.500 v.). Specifications 
from the engineer and general manager. Mr. H. Faraday Proctor. 
to whom tenders are to be sent by 10 a.m. of Monday, May 6. 


GRIMSBY Corporation invite tenders for the supply of c.c. motor- 
generator and switchboard panels, and an automatic reversible 
booster with necessary switchgear. Full particulars. from the 
borough electrical engineer. Mr. W. A. Vignoles, from whom speci- 
fications. &c.. can be obtained and to whom tenders are to be delivered 
by first post Thursday. May 16. 

DvnBrIN Technical Education Committee want tenders by mid-day 
May 8 for supply of a Diesel engine and dynamo, three-phase a.c. 
motors ($ to 6 B.H.P.). suction gas producer and engine. &c., for 
the Technical Schools. Particulars from the Secretary. 

Bray (Ireland) District Council require tenders by 8 p.m. May 7 
for supply and erection of 150 p.u.r. Diesel engine and 100 kw. 
alternatur and exciter; and 731.ton overhead traveling crane. 
Specifications from the Electrical Engineer. 


LixcorN Corporation require tenders by noon May 6 for the supply 
and erection of 1,000 B.H.P. Diesel engine coupled to c.c. dynamo (or 
two 500 B.H.P. Diesel engines coupled to c.c. dvnamos); a 120 kw. 
d.c. motor-generator; and switchboard. Specitications, &c., from 
the City Electrical Engineer. 

HEsTON-IstEWORTH Electricity Committee require tenders by 
noon May 8 for 500 kw. steam engine, d.c. generator, balancer, 
water-tube boiler, chain-grate stoker. pipework. surface condenser, 
air-pump, &c. Specifications, &c.. from the Electrical Engincer. 


PEMBROKE (co. Dublin) Council require tenders by noon May 8 for 
extension of 1.500 ampere-hour battery. Specification, &c., from 
the Clerk, Town Hall, Ballsbridg2, co. Dublin. 


Tenders are invited for the supply of 928.000 arc lamp carbons 
or the City of MELBOURNE (Victoria). Tender form, specification, 
&e., from the Agents for the City Council, Messrs. Mellwraith, 
MeEacharn & Co. Ppty. (Ltd.), Billiter-square Buildings, London, 
E.C., by whom tenders will be received until 2 p.m. May 6. 

The Prussian State Railways Department will reecive tenders at 
HALLE-A.-RAALE on May 15 for a 25-ton electric erene and at WITTEN 
on Mav 29 for an electric radial and boring machine. 


TENDERS RECEIVED AND ACCEPTED. 


Aberdeen Corporation have accepted the tender of Richardsons, 
Westgarth & Co. for the supply and erection of one 1.000 kw. turbo- 
alternator (Siemens alternator), with surface condenser and air pump. 
Nine firms submitted tenders. 


Walthamstow Council has accepted the following tenders for 
annual supplies of stores to the electricity and tramways departments : 

W. T. Henlev's Telegraph Works Co., cables, compound for glands, com- 
pound tape and jointing metal; Liverpool Electric Cable Co., i.r. covered 
wires ; Johnson & Phillips, fle sible cords ; Dussek Bitumen Co., box com- 
pound ; British Electrical Mfg. Co., Chatterton's compound, pure rubber 
tape, solder ing fluid and lead fuse wire ; Siemens Bros. & Co., white linen 
tape and resin; R. W. Blackwell & Co., P. & B. tape and paint ; Pryke & 
Palmer. plumber's metal and fine solder, petroleum jelly, zine reds, 
porous pots, glass jars and salammoniac ; Callender’s Cable and Construc- 
tion Co., lead sleeves and lead scaling ends; Siemens Bros. Dynamo 
Works, Sontelie s. lamp holders and Calon: ; General Electric Co., 
Osram lamps, china bridge fuses and ceiling roses, adapters and wall 
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plugs, steel conduit, &c., key switch holders, arc lamp hooks, staples, 
phosphor bronze and bell wire, Sinclair insulators, brackets, &c.; British 
Westinghouse Co., cutouts and counterweight sets and teak blocks ; 
Baxter & Caunter, shades; British Thomson-Houston Co., teak blocks 
(recessed) and traction lamps ; Ward & Goldstone, tinned copper fuse 
wire; Sloan Electrical Co., Conradty carbons; Ship Carbons, Ltd., carbons 
for enclose ares; Chamberlain & Hookham, ordinary and pre-payment 
meters (for pennies and shillings); Ferranti Ltd., electricity meters and 
prepayment meters (for sixpenees) ; Electrical Co., watt-hour meters and 
Nernst lamps: Sunbeam Lamp Co., ordinary incandescent lamps and 
sunbeam lamps. 

British Westinghouse Co., gear wheels and armature coils; F. W. 
fowlands & Co.. pinion wheels, trolley heads, trolley head globes; 
W. Wood, trolley heads, trolley head bushes, trolley head globes and 
brass terminals ; Imeson, Finch & Co., trolley wheels, controller fingers, 
Whipcord and galvanised span wire; Brecknell, Munro & Rogers, rubber 
sleeves, rubber cap and trolley booms; L. Andrew & Co., steel wire and 
trolley cord: John Baker & Co., steel tyres. 

The following tenders have also. been accepted for electrical plant :— 

Babcock & Wilcox, boiler, feed pump and circulating pipes, £3,054 ; 
tichardsons, Westuarth & Co., turbo-alternators, £6.390 ; Bruce, Peebles 
& Co., motor generators, £2,350; British Westinghouse Co., rotary con- 
verters, £2,154; British Thomson-Houston Co., h.-t. switchgear, £1.960 ; 
Crompton & Co.. l-t. switchgear, £529, 

Southwark Council have accepted the tender of the Western Elec- 
tric Co. for 440 vds. of (023 cable at £30, 5s. 


The following tenders have been accepted by Salford for triennial 
electrical supplies :— | 

W. T. Glover & Co., paper-insulated single cables, £2,100: Sykes & 
Sugden, joint boxes, £90; Eckstein, Heap & Co., ammeters, £219; G. 
Bateman & Co. are lamp globes, £35; Reason Mfg. Co.. maximum 
demand indicatora, £55. 

For annual supplies the following tenders have been accepted : 
Glover & Co., bare copper wire, fuse wire and twin flexible, £7. 105. ; 
Aubert, Gre nier & Co. paper-insulated multiple-core cables, £t; 
H. R. Mansfield, stoneware pipes and conduits, £250: Albion Clay Co. 
stoneware pipes and conduits and cable protectors and bearers, £361; 
Brush Electrical Eng. Co., carbon filament lamps, £15; J. H. Tucker & 
Co., switches, £3. 12s.: General Electric Co., d.c. meters, £264, com- 
bined meters and maximum demand indicators; Ferranti (Ltd). a.c. 
Meters, £346. 

Stepney (London) Council have accepted the offer of A. Reyrolle & 
Co. to make certain alterations of the h.t. switchgear at Limehouse 
station. at £49. 5s. per panel, and to provide two new power factor 
meters for £18. 


West Hartlepool Corporation have recently placed the following 
orders for plant :— : 

Richardsons, Westgarth & Co., turbo-alternators ; British Westing- 
house Electric & Mfg. Co., rotary converters; Tudor Accumulator Co. 
(Ltd.). storage-battery and reversible booster: A. Reyrolle & Co., h.t. 
and l.t. switehgear. 

The Constantinople Telephone Co. has accepted the tender of the 
British Insulated & Helsby Cables for supplying and laying telephone 
cables and conduits. The value of the contract approximates 
£100,000. 

Croydon Corporation have accepted the tender of the British West- 
inghouse Electric & Mfg. Co. for the supply of a.c. meters for the 
ensuing 12 months. 

Gravesend Council have accepted the tenders of Ferranti (Ltd.) 
and the Electrical Apparatus Co. for ordinary meters; and that of 
Ferranti (Ltd.) and the Electrical Co. for two-rate meters. 

Southampton Council have accepted the tender of Day, Nummors & 
Co. (at £65) for the supply of an oil cooler for the turbine at the 
electricity works. 

Bridlington Council have accepted the tender of Ledward & 
Beckett, for an extension of the condenser at the electricity works. at 
£1.425. 

Hull Electricity Committee have accepted the tender of S. Hey- 
wood & Co. for an overhead crane. and that of the British Westing- 
house Co. for a switchboard. 

Portsmouth Guardians have accepted the tender of R. Waygood & 
Co. for two electric lifts at £730. 

Halifax Council have accepted the tender of th»? Worthington 
Pump Co. for a condenser pump at £3,054; and that of the British 
Thomson- Houston Co. for a turbo-alt»rnator at £6,633. 

Derby Council have accepted the tender of F. W. Brackers & Co. 
for condensing water screens for the electricity works at £278. 

North Riding of Yorks Territorial Force Association have accepted 
the tender of Graham Bros. for eight aerial telephones for ranges. at 
£20. Os. 6d. each. 

York Electricity Committee have placed an order with Babcock & 
Wilcox for extensions to the boiler house plant at the electricit y 
works, at £5,200. 

London County Council have accepted the tenders of the Lilleshall 
Co. for the supply of rolled steel bar for magnetic brake shoes at £7. 75. 
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per ton delivered at siding or within the specification radius. Total 
amount of contract, £3.569, 10s. There were 10 tenders, varying 
from £7. 7s. 6d. to £9. 13s. Gd, at. siding, and from £7. 7s. 6d. to 
£9. 16s. 6d, within the radius. The chief ofticer’s estimate was £3,500. 


Commonwealth Contracts.—The Australian Postmaster-General's 
Department have accepted the following tenders :— 

Tasmania.—Western— Electric Co, 10. magneto 
£10. Lla. Od, each ; Callender’s Cable & Construction Co., five miles cable, 
£30. per mile; W. T. Henley's Telegraph Works Co., 4 nauts submarine 
cable, £213 per naut. 

New South Walcs.—British Insulated & Helsby Cables, 3.300 copper 
binders, 3.300 tapes, £2. 12s. 6d. per 1.000 ; 15 tons h.-d. copper wire, 
£78 per ton ; T. Zwicker & Co.. 700 jointing sleeves, 12s. 3d. per 100. 

Vietoria,— Ingram Bros., electrically-controlled clocks for Lonsdale- 
street telephone exchange, Melbourne, £118. 4s. 

The Government tender Board of Western Australia have accepted 
the tender of Denny Bros. for electrie lighting plant for Albany Cold 


Stores, £2,374. 3s. 


switehboards. 


BUSINESS NOTICES. 


As the Chingford works of Engineering & Are Lamps (Ltd.) were 
inadequate to cope with the demand for ** Beacon " flame lamps and 
other specialities. their St. Albans works have heen extended and 
further equipped with up-to-date tools. The manufacture of Gilbert 
and Davy lamps will now be carried on solely at Sphere Engineering 
Works, St. Albans. Herts. 

Jas. E. end Robt. H. Ault. electrical engineers, &c., 71 and 73. 
Talbot-street, Southport. have dissolved partnership. Debts by Mr. 
R. H. Ault. 

Wotan Lamps.—Messra. Siemens Bros. Dynamo Works have re- 
duced the list prices of certain of their * Wotan " lamps according to 
the following schedule: 20-30 volt. 5, 10 and 16 c.p. pear-shaped 
bulbs, 2s. Id. each ; 20-30 volt, 5. 10 and 16 c.p. round bulbs, 2s. 4d. 
each. 

Advance in Prices.—The Sterling Telephone & Electric Co. an: 
nounce that, owing to the continued rise in the price of raw material, 
the prices of wires, cables, insulators, ironwork and medical coils are 
raised by 10 percent. This advance now applies to the whole of the 
bell section of the company’s catalogue (items listed under initial 
letter * S."), 


Patent Development.—The Svenska Ackumulator Aktiebolaget 
Jungner. Stockholm, advertise that they desire to dispose of a 
number of British patents relating to “ Electric accumulators with 
alkaline electrolyte," or to grant licences for working same in this 
country. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The statutory meeting of the creditors of the Bradford Electrical 
Co. (Ltd.) took place on Friday. 

The statement of affairs showed assets, £468. Preferential creditors 
claims amounted to £18, 8s, 4d., leaving a deficiency of £346. 13s. 8d. as 
regarded creditors, the deficiency as regarded shareholders being 
£611. 13s. 8d. The business was acquired from the old company in 
January, 1910, and it had been unprotitable from the commencement. 
The total trading loss amounted to £328. The turnover averaged about 
£2.) per annum. The directors had not received any fees for their 
services, Although no legal liability attached to the shareholders, it had 
been decided that the unsecured trade creditors should be paid subject 
to a discount of 15 per cent., which had been accepted by many of the 
creditors prior to the liquidation, Mr. Haley's appointment as liquidator 
was contirmed, 

In the matter of the Davis Electrical Co. (Ltd.) a summary of the 
company's affairs has been submitted by H. Emanuel Davis. manag- 
ing director. Unsecured creditors (154 in all) stand for £3.358. Is, 10d. 
Loans on debenture (total £3,313. 7s. 2d.) £427. 14s. 9d.. total 
£3.785. 16s. 7d. Assets are estimated to realise £1,523. 5s. 3d. and 
Rood book debts £1,400, total £2.923. 5s. 3d. Preferential creditors 
stand for £37. 12s. 10d., leaving for debenture-holders. against their 
claim (£3.313. 7s. 2d.), £2,825. 12s. 5d.. the estimated deficiency. 
subject to cost of liquidation. being £3.785. 16s. 7d. Further defi- 
ciency of contributories amounts to £1,000, making the total 
£4785. 16s, 7d. The company, it appears, was incorporated on 
Oct. 2, 1908, as a private company, with a nominal capital of £3,000, 
in £1,000 preference and £2,000 ordinary shares of £I each, to acquire 
as à going concern the electrical accessory business of the vendor H. 
Emanuel Davis, who states that he was in need of further working 
capital and that Mr. Charles Levy. who is now his father-in-law, was 


1910, £62, 16s. Failure attributed by Mr. Davis to lack of working 


capital and bad debts. 

At a meeting of ereditors of the Davis Electrical Co. (Ltd.) on Tues- 
day. the O.R. (Mr. Warley) stated. that there were 57 claims lodged, 
amounting to £2,332, ‘The matter of chief moment was the wav in which 
the security of the debenture holders was inereased. He thought it 
might be taken that the ordinary quantity of goods which would have 
been needed by the company in the period referred to in the observations 
sent out to creditors by the O.R. would not have been more than about 
one-third of what had been ordered in this particular vear. [t was per- 
haps desirable that some portion of the security which had been obtained 
in this manner should be retained, if possible, for the creditors. It 
seemed to require some further inquiry. 

Mr. KEN NA&D (Stanley Evans & Co.) appeared for Mr. Davis, and said 
When the company was formed the liquid assets were a good deal move 
than the amount of the debentures which were issued, and when turther 
debentures were issued the money received went to the trade ercditors. 

Mr. WaRLEY said £2,692 was paid away for salaries and other ex- 


penses, 

Mr. KENNARD: The money was paid bv the debenture holders and 
expended for the purposes of the business, including pay ments to trade 
A figure of £1,034 mentioned in the O.R.s report should be 
about £865. One of the invoices was re-dated so as to come within the 

period covered. by the report. The debenture holders. might see teir 
way to give up some of their security for the benefit of the trade creditors, 
but not because anything in connection with the company had not been 
carried on in a perfectly bona fide manner. Tf the creditors were dis- 
posed to aceept this it must be in satisfaction of any claims they had 
against the Company or its officers. He had consulted with one of the 
principal creditors, and a sum of £500 was mentioned, 

Mr. Rook (Sloan Electrical Co.) said, as chairman of the committee 
appointed at the previous meeting, they had considered the offer of Mr. 
Davis, and they were not inclined to accept it. There were conditions 
which might sweat the £500, so that the creditors would only get a very 
small dividend indeed. It mattered little whether the value of the goods 
received by the company was £1,034 or £8505. The goods had gone to 
enhance the value of the debentures. He thought the commercial world 
would be better if they had the question fought out as to whether a com- 
pany practically consisting of one man could, from the date of consulting 
his solicitor to the date of the winding-up order, purchase goods and 
throw them into the hotch-potch. If the law was that, the committee and 
the creditors should vote for a further investigation. 

Mr. PaNGBoURNE (Siemens Bros. Dynamo Works) moved that. the 
liquidation be continued under the O.R. with a committee of inspection, 
and this course was agreed to nem. con. 

Mr. KENNARD said £310 had been mentioned as paid to creditors during 
the period in question, but he was instructed that the total payments 
were £633, including salaries, rates, &c. 

Messrs, Rook, Pangbourne, Loewy (Electrical Co.) Lowe (Messrs. 
Mc Dougall) and Francis Nalder were appointed as a committee of inspec- 
tion. 

Mr. WanrEv said the meeting would be formally adjourned for a week, 
but there would be no quorum at the adjourned meeting, as there was no 
desire to oppose the decision that had been arrived at. 

The discharge of Harry Thorpe. electrician and engineer (lately 
trading with H. J. Salter at St. George's Works, Eden-grove. Hollo- 
way. N., and 235. High Holborn, W.C., London. is suspended for two 
years ending March 26, 1914. 

In the liquidation of the Keyan Electrice Co. (Ltd.), 88. Charing 
Cross-road, London, W.C., a first and final dividend of 2s. 7jd. is 
payable at 33, Carey-street, London. W.C. 

The Stassano Electro-Steel & Furnace Co. (Ltd.) is being wound 
up voluntarily. Mr. A. Hobbs, 4, Sotheby-road, London, N., is 
liquidator, 


creditors. 


COMPANIES’ MEETINGS AND REPORTS. 


ee rao! 
Indo-European Telegraph Co. (Ltd.) 


The forty-fifth ordinary general meeting was held on Friday last, Mr. 
J. HERRERT TRITTON presiding. 

The SECRETARY (Mr. John I. Bethell) having read the notice con- 
vening the meeting and the auditors’ report, 

The CHAIRMAN said : I wish to mention that the paragraph referring 
to the extension of the agreement with H.M. Postmaster-General was 
approved only last Monday weck. and it was not possible to submit the 
exact wording to the Imperial German Telegraph Department. It has 
since been agreed that the paragraph in the report should read : * Terms 
have been discussed with the Imperial German Telegraph Administration 
for an extension of this Company's German Concession. and the directors 
hope that, in the course of time, an agreement may be come to.” 

Passing now to my general review, you will have noticed with satisfac- 


willing to provide money on condition that he received debentures as 
security. Mr. Davis states that his profits for the three years pre- 
ceding incorporation were : 1905, £559. 10s. 9d. ; 1906, £483. 17s. 4d. ; 
1907, £376. 18s. 5d. According to the books of the company the 
result of its trading had been, to the period to December, 1908, a loss 
of £49. 12s. 9d. ; to December 31, 1909, £833. 12s. ; to December, 


some time past extended to 1945. 
agreement with the Postmaster-General and the-concessions from the 


tion the paragraphs in the directors’ report dealing with the question of 
the extension of this Company's agreements and concessions, and you will 
have seen that we begin the year 1912 with very tlattering prospectsin this 
respect. One, the concession from the Persian Government, has been for 
With regard to the others—aamely, the 
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German and Russian Governments—it is best that at the moment I should 
confine myself to saying that negotiations are in each ease far advanced 
and that we have strong hopes of ultimate success, Yon will excuse me 
if I make this announcement with a certain amount of pride, having 
regard to my long connection with the Company through all its varying 
fortunes. lt is also very agreeable to me to be able to take this opportu- 
nity of expressing in public our appreciation of the manner in which vour 
representatives have been received by the officials of the Governments 
with whom we have been in treaty for those extensions. Our relations 
have always been cordial throughout the history of the Company, as no 
one knows better than myself, and in the negotiations now pending 
these gentlemen, whether in Germany, Russia or England, have impressed 
us with the extraordinary ability which they have manifested in consider: 
ing and preserving the interests of their respective Governments, while, 
subject to this, their attitude to your chairman and managing director 
has left, personally. nothing but pleasant memories in our recollection, 

The extension of all our concessions to 1945 will give us a lease of life 
which will enable us to look some way ahead. ‘There is no doubt that 
we aro at present suffering from a lack of reserve power in our carrying 
arrangements. lf beth of our eross-Channel cable wires and our long 
connecting land-lines to Persia are in perfect working order, we can get 
through our daily traffie; much as it has increased. during the last 10 
years, with satisfaction to our customers and credit to ourselves. But 
if either a cross-Channel cable or any other section of our long and 
variable land-lines is interrupted for even a few hours we are unable to 
do justice to the day s traffic. Et is, therefore. im peratively necessary to 
provide an adequate margin of carrying capacity. The directors have 
hesitated to incur the large expenditure involved whilst the Company's 
existence was liable to be terminated in 1925, but with al] our concessions 
extended to 1945 (which we contidently hope will soon be the case) we 
propose (I) to obtain from the Postmaster-General the kase of an addi- 
tional, ie., third, cable wire between England and Germany, and (2) to 
provide an additional land wire from. Emden on the German coast. to 
Teheran, by negotiation with the German Government. as far as the 
section throngh Germany is concerned, and, as far as the Russian and 
Persian sections are concerned, by the addition of a wire on the existing 
poles. The cost of the Jand-line extension will be under £60,000; £35,000 
has already been set aside during 1909 and 1910, so you will sce that it 
will present no financial difficulty. The constantly recurring trouble 
of cross-Channe] cable interruptions, which has dogged our footsteps of 
late years, is thus likely to disappear. The cause, as you are aware, 
has heen due to the trawling operations of the fishing tects in the North 
Sea, and the directors are confident that with wires in three separate 
cables the dangers attendant on an interruption will be much reduced. 

Our traflics, as you will see from the revenue account, have reached a 
high level. from various causes. ‘The Indian traffic has becn heavy owing, 
amongst other reasons, to the visit of the King- Emperor and his Consort. 
South Russian traffic has been fairly well maintained and the vicissitudes 
of Persia have brought grist to our mill in the shape of increased tele- 
graphic trafie. Turkish traffie over our direct route to Constantinople is 
also a staisfactory feature. T would add ore word of prudent warning, 
telegraph rates show a perfectly desirable, though to telegraph Com panics 
naturally a depressing, tendency to decrease, ard, owing to the cutpay- 
ments which we have to make our Concessionary Governments, our 
margin of profit is not a large one. For this reason we are obligcd to 
serntinise proporcd reductions carefully.‘ Deferred er half-rate 
telegrams in plain language were introduced principally between the 
British-speaking countries ard possessions, in January last. This 
scheme has now heen internationaliscd to a considerable extent, and 
is fourd to meet the necds of those who desire to send a short telegram 
of a non-urgent character in plain language. 

Turning to the accounts, the revenue from message receipts shows a 
gratifying increase of £16,877. 173. 5d. The combined commercial and 
maintenance expenses show an increase of £5,217. 11s. 8d. mainly under 
the maintenance heading owing to a heavy purchase of telegraph poles 
and the installation in many stations of accumulators by which we are 
replacing our primary batteries wherever possible, The Directors have 
considered it advisable to bring the reserve furd up to £200,000 by the 
amount of £35,000 transferred from profit and loss. In respect of deprecia- 
tion on the Company's long list of investments it has been found neces- 
sary to provide only the comparatively small sum of £3.453. 3s. 2d. 

The directors now propose the usual final dividend, absorbing £14.875, 
and bonus of 20s. per share, or £17,000, and again recommend a special 
distribution out of interest upon certain investments and advance 
accounts of 15s. per share, free of tax in each case, carrying forward 
£12,143. 13s. Id. to the ercdit of 1912. The balance-shcet calls for no 
particular remark. The Company's prospects, bascd on the first three 
months of 1912, are quite satisfactory. | now move the adoption of the 
report and accounts, and the declaration of the dividend, bonus and special 
distribution therein set out. 

Mr. CHARLES HOLLAND seconded the motion, which was carried 
unanimously. 

The retiring directors (Sir William R. Brooke, K.C.L.E.. and Mr. L. 
Delbruck) and the retiring auditors (Messrs. €. F. Kemp, Sons & Co.) 
were then re-elected, and a cordial vote of thanks to the chairman. 
directors and staff brought the proceedings to a close. 


BRITISH THOMSON-HOUSTON CO. (LTD.) —The directors’ report for the 
nine months to Dec. 31, 1911, states that the buildings and machinery at 
the Rugby works have been maint ined in first-class condition during the 
year. The extensions to the winding department have been completed 
and the extension to the iron foundry is approaching completion. The 
compaiy has recently acquired sbout 12 acres of land adjoining its Rugby 


premises, and a strip of land 30 ft. wide, lying next to and the full length 
of the approach to the works, for further extensions as they become neces- 
sary, some of which are now being proceeded with. The company hes 
acquired on lease the premises formerly occuped by Humber (Ltd.) at 
Coventry; the necessary alterations are now being made, and these 
works will be used for the manufacture of meters, instruments and similar 
apparatus, and itis expected that they will be ready for occupancy in the 
very near future. The company has also acquircd a tract of land at 
Willesden on which it is erecting a factory to be used solely for the manu- 
facture of Mazda lamps. The present lamp factory at Rugby will be 
maintained. The advertising campaign in connection with Mazda lamps 
has been continucd, ard has been justificd by the rapid expansion of lamp 
sales. ‘The manufacture of the old. pressed tungsten filament has been 
entirely abandoned, and only pure drawn tungsten wire is now used in 
the manufacture of Mazda lam ps; with the most satisfactory results. (The 
restoration of the premises in Upper Thames-street ("^ Mazda Hous”) 
has been completed. and the lamp and wiring supplies department is 
again reinstated in those premises. The turbine business of (he company 
continues to show satisfactory results and the largest number of turbines 
that the company has had on order are now in course of manufacture, 
The shops are full of work, and this has brought about a marked improve- 
ment in the company’s progress. The satisfactory rate of increase in 
“orders received “` has been fully maintained from. Dec. 31. last down 
to the date of the report. Since the closing of the books, debentures of 
the par value of £3,545 have been purchased, making the total par value 
of debentures retired to date £17,305. The directors have followed their 
usual practice in making reserves to cover risks in connection with bad 
debts, depreciation of shares held by the com pany and other contingencies. 
After paying interest on debentures and loans the profit was £23.08]. Ss. ôd. 
as the result of the nine months’ working, and the directors recommend 
that this should be appropriated for depreciation of plant and assets, 
&e., leaving a balance of £4,379. 93. 1d. This, together with the previous 
vear's balance, makes a total to be carried forward of £7.381. 12s. 4d. 

BRITISH WESTINGHOUSE ELECTRIC & MFG. CO. (LTD.)—' l'he report 
for 1911 states that the increase in the volume of business has been 
more than maintained, and the results of the vear's trading, notwithstand- 
ing severe competition, again show an appreciable advance, The trading 
profits amount to £126,143. 19s. Iid., and after deducting depreciation 
on machinery, plant, tools, &e. (£30,867. 185), expenses on surplus land 
and buildings (£4.253. H4 s. Hl.) interest on 6 per cent. prior lien debentures 
(£14.016) and on 4 per cent. mostgaze d-sbenture stock (£49,654, 2s. 4d.), 
the balance is £27,352. 5s. 3d. The amount required for the prior lien 
redemption fund is £5,984 and the proportion of expenses of issue of prior 
lien debentures £660, leaving a net profit for the vear of £20,708. 5s. 3d., 
and with amount beougat forward 1910 (£5,117. Os. 8d.) a balance of 
£25,825. 5s, Hid., which it is proposed to carry forward. The directors 
regret that the appeal in the case of the contract. with Underground 
Electric Railways Co. of London was unsuccessful, and having regard to 
the sum involved it has been decided to carey the case to the House of 
Lords. As a consequence of the closing down of the steel foundry the 
plant has since been sold at a loss of £36,719. 15s. 3d. This amount ts 
more than covered by the reserves for depreciation, amounting to 
£51,912. 8s. 6d. The steel foundry premises are now being utilised for 
other manufacturing purposes. Revenue has again been charged during 
the vear with a substantial amount for the maintenance of buildings, 
machinery and plant, in addition to which £30,567. 18s. has been applied 
to depreciation of the same items. Orders received during the year were 
slightly in excess of 1910, both the home and the export markets showing 
improvement. That improvement was being fully maintained. 

CALCUTTA ELECTRIC SUPPLY CORPN. (LTD )—During 1911 10,566,038 
units of electrical energy were sold. comparcd with 8,940,005 units in 
1910. The number of houses connected at Dec. 31 last was 6,383, com- 
pared with 5.695 in 1910, an increase of 688, and the equivalent connec- 
tions in 8 c.p. lamps show an increase of 87.783. The gross revenue was 
£151.905, against £137,998, and the net revenue was £85,507, against 
£85.597. The profits amounted to £95,597. 5s. 9d.. which, with the 
balance from 1910, &e.. made £102,199. 8s. 3d. After deducting interim 
dividend at rate of 7 percent. per annum paid on the ordinary shares, the 
dividends paid and accrued on the preference shares, &e.. the available 
balance was £63.88]. 99. dd. The directors recommend that £32,000 be 
placed to credit of depreciation and renewals account. that £3,000 bhe 
added to reserve, and that a final dividend be paid on the ordinary shares 
for the second half-year, at rate of 10 per cent. per annum, making 8} per 
cent. for the year, which will leave £3.289. 8s. to he carricd forward after 
providing for the directors’ extra remuneration of £2.050. 8s. The im- 
portant work of erecting ard equipping the high tension. generating 
station at Cossipore is rap dly approaching completion. 

CALCUTTA TRAMWAYS CO. (LTD.)—Mr. E. C. Morgan stated at the 
meeting last week that the gross receipts exceeded those of 1910 by 
£16,000, and the expenses had been greater by £8,000. The number 
of passengers carried showed an increase of nearly 3,000,000, and the 
number of miles run an increase of 350,000. 


CORK ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.)—At the recent 
meeting the chairman (Mr. A. R. Monks) said that the tratlic receipts 
for the past year showed an increase of £524, compared with 1910. 
The receipts of the lighting and power branch were £1,055 in excess 
of those of 1910, and there were increases also in the other revenue 
items, which gave them a gross increase in earnings of £1,980. There 
had been an increase of £1,087 in expenses, through considerable 
repairs having been carried out on the permanent way. After paying 
debenture interest, the preference dividend and transferring £6,500 to 
depreciation reserve, the balance allowed for payment of a dividend of 
4 per cent. on the ordinary shares, leaving £1,555 to be carried forward. 
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CUBA SUBMARINE TELEGRAPH CO. (LTD.) —The total receipta of the 
company for the six months ended Dec. 31 were £18,691. Os. 11d., while 


the expenses amounted to £6,499. 10s. 1d., leaving £12,191. 10s. 10d., 
to which has to be added £7,294. 3s. 4d. brought forward, giving a 
total of £19,435. 14s. 2d. The sum of £2,000 has been placed to reserve 
against loss on investments, and £2,030. Os. 5d. added to reserve fund, 
The dividend on the preference shares will absorb £3,000 and leave 
£12,455. 13s. 9d., out of which the directors recommend payment of a 
dividend at rate of 6 per cent. per annum on the ordinary shares (tax 
free), the balance (£7,655. 13a. 9d.) being curried forward. The main 
cables have continued in good order throughout the half-vear. The 
new cable between Cienfuezoa and Cape Cruz was successfully laid 
and is now working in perfect condition. 


DEUTACH-ATLANTISCHE TELEGRAPHEN-GESELLSCHAFT. - -The manaz- 
ing director (Mr. O. Moll; states that the figure of M.2,820,.400, mentioned 


in our abstract of the directors’ report in our last Issue as the profit for 1911, 


227. The latter 


mead. 


is incorrect, and that the correct. figure is M.3,324,91 
amount includes the amount brought forward from the previous vear. and 
the former figure should be compared with the net profit of the previous 
vear (M 2.877.769) instead of M,3,353,318, the profit including the amount 
brouznt forward in the 1910 accounts. 

DUDLEY, STOURBRIDGE & DISTRICT ELECTRIC TRACTION CO. (LTD.) 

-Tho gross receipts during 1911 amounted to £45,693. 0s. 6d. After 
deducting expenses, including repairs and maintenance, and placing 
£1,0C0 to renewals account, there remained £8,193. 5s. 5d. Deducting 
preference dividend and adding £169. 1s. 51, brought forward, the 
disposable balance was £3,353. 6s. 10d. The directors recommended 
writing £1,800 off cost of arbitration proceedings, placing £1.000 to 
depreciation and reserve and £450 to sinking fund, leaving £103 to be 


carried forward. 

ELECTRIC SUPPLY CORPN. (LTD)— l'he gross earnings during 1911 
amounted to £29,392, 3s. 7d.. an increase of £3,926 over 1910. The sum 
taken into net revenue account. amounts to £[3,167, against £11,221. 
Atter paving interest upon debenture stock and. temporary loans, abso 
actual cost of repairs and renewals, the balance, with amount: brought 
forward, is £6.062. The directors. propose to place £800. to renewals 
account, to distribute a dividend at rate of 2 per cent. per annum for the 
sear (less tax) and to carry forward £2.207. Phe equivalent of 172,202 
32-wett lamps is connected, against. 135,719, and the units sold. were 
3.070,55], against 2470172. During 1911. the company. received. a 
dividend on their 6 per cent. preference shares in the Dumbarton Burgh 
& County Tramway Co., but these shares were disposed of during the vear. 
The Hendon Electric Supply Co. has distributed a dividend of 5 per cent. 

GREAT NORTHERN TELEGRAPH CO. (LTD.)- At the meeting at 
Copenhagen on Monday the chairman (Commodore E. Suenson, D.R.N.) 
said that during 1911 there had been [5 interruptions on eight cables in 
Europe and 18 on six cables in the Far East. Notwithstanding constant 
renewals and strengthening of their cables, they must be prepared far 
move frequent interruptions in future on account of the introduction in 
China and Japan of steam trawlers, the arch enemy of their cables in 
Europe. Cable repairs and renewals, together with the laving of the new 
cable between Russia and Sweden, had kept their cable steamer ©“ H. C. 
Orsted " occupied in Europe for 165 days ; the " Store Nordiske ` and 
the 7 Pacitic " in the Far East for 281 davs, of which 32 in Europe and 
120 in the Far East were for the account of other administarions. The 
new cable between Sweden and Russia (107 n. m. long) was successfully 
laid between Grisslehamn in Sweden and Nystad (Sundholm) in Finland 
by the © H. C. Orsted | during the first davs of June, and was the fourth 
cable connecting those two countries. In. November they laid a short 
cable (15 nom.) for the Chinese Government across the strait separating 
the large island of Hainan from the Chinese Continent. The two lines 
connecting their European and Asiatic systems had worked. very satis- 
factorily. The revolution in China had, however, afforded an exceptional 
epportunitv of demonstrating the superior speed of the lines and how 
mdispensable they were for Europe's telegraphic communication with 
Japan, Pekin and the whole of North China. Amongst the great events 
Which stirred the whole world in 1911 and were still of absorbing interest, 
the revolution in China and the efforts to transform that ancient empire 
into a modern Republic were certainly the most. extraordinary and 
astonising. Their company, as well as the other cable companies par- 
Ucipating in the transmission of China s international telegraph corre- 
spondence, had had. difficulties in maintaining an efficient. and satis- 
factory service; With a view to preventing the transmission of political 
and strategical communications, the two parties had often interrupted and 
sometimes even d stioved the telegraph lines in the interior of the country 
Where the transmitting offices were alternately in the hands of the 
Imperialists and Republicans. In several of the treaty ports where their 
cables were landed and where they had offices, the chicfs and the whole of 
the staff of the Chinese offices went over quite spontancously to the Repub- 
lican cause, no longer recognising the central authority in Peking. and 
submitting to a locally improvised authority quite void of administrative 
know ledge, financial resources and eredit. For want of money in the 
Chinese offices it had become necessary to keep the settlement of certain 
accounts in abeyance. They hope, however, knowing from long ex- 
perience what exact and conscientious debtors the Chinese were, that the 
accounts in arrear would be settled as soon as the new Government was 
definitely organised and consolidated and in a position to obtain the 
foreign loan indispensable for establishing the necessary order in the 
mterior and for further advancing their liberal and progressive idea, 
In that connection they had increased their participation in other tele- 
ie ph undertakings by £250,000, being their half share of an amount of 
799,000 advanced jointly by their company and the Eastern Extension 


1 


Telegraph Co. to the Chinese Administration in accordance with an 
arrangement made at the beginning of last vear, In view of the excel- 
lent relations with that administration and its intention to apply the 
money advanced for improving the fines and instruments and perfecting 
the service, which was of the greatest importance for China «à. inter- 
national telegrams passing over the lines of the companies, they had 
supplied the money on favourable conditions for China - viz at par with 
5 per cent. interest per annum and with amortisation spread over A 
number of vears. Their negotiations. with Japan as to their. future 
relations with that country after the expiration of their exclusive privi- 
leges at the end of 1912 had not been resum d during the vear comprised, 
They. had, however, in accordance with a request. from the Imperial 
Administration submitted. for. their. consideration proposals for an 
arrangement, and the definite negotiations had now been fixed for July 
neat. The financial results of the vear showed a considerable decrease in 
traffic receipts owing to the loss of the Norwegian concessions, to the sale 
of their Korean cable, and to the great tariff reductions, but that decrease 
had been compensated to a certain extent by the increase of the Govern 


ment and press tratie caused by the extraordinary events of the vear, 
especially the revolution in China. The increase of work, and conse- 
quently also of staff, and the measures they had to take in China in order 


to maintain the telegraph communication and the safety of their staff, 
both Danish and native, had necessitated considerable extra. ex penses, 
Consequently, the net receipts were about. £24,000 lower than the pre- 
ceding vear, They were, however, proposing a total dividend and bonus 
of 18 per cent. for 1911, including 5 per cent. already paid, and to place 
the same amounts to the reserve and pension as in 19[0. 


JOHNSON & PHILLIPS (LTD.)—At the meeting last week the chairman 
(Mr. Robt. W. Blackwell) said that the trading profit for the past. vear 
amounted to £18,400, acd with £2,154 brought forward, the total was 
£20554. After providing for the appropriations shown, th service of the 
debenture debt and providing for depreciation, &c. (together amounting 
to £19,521), th» balance to be carried forward was £1.032.. ‘The company 
had redeemed out of profits £36,162 first debentur s ent of à total issue of 
£175,000, The onerous conditions of that deed still bors heavily upon 
them. During. 19101 £5,796 had. been devoted. to redemption of first 
debentures, Since the registration of the company they had necessarily 
expended on additions to their manufacturing plant £77,246, the expen- 
ditur» during the past vear being £10.50}. Tt had been imperatively 
necessary that they should medernis: their plant. "FPhey had done much 
in that direction, and more remained to be dons. During J911 they had 
expended out of revenue on keeping up the plant and in writing off the 
depreciation, upwards of £90,000. The beard had made such financial 


arrangements as would enable them to repay their loans and to cancel the 
A now issue of £50,000 5 per cent; second 


issue of second debentures, 
During the vear under 


debentures had been made, repayable in 10 years, 
review the turnover was greater than it had boon for several vears past, 
That the profit was Jess than that of the previous vear was due to the fact 
that their trade had been almost entirely in standard gocds in which there 
was active competition, and in which the margin of profit was compara- 
The political disturbances in the East and uns tthd labour 


tively small. 
At present the ordors in hand 


eonditions had adversely affected them. 
might bs considersd very satisfactory, expecially when they considercd 
th: difficulties under which all business had been conduetod of late. The 
coal strike did not greatly affect them directly. but indirsetly it suspended 
many orders which should have been booked. They had been favour d 
by a large and increasing amount of Government ord ora, and they be- 
hevoed that they had executed those orders to the satisfaction of the 
various Government departments. It was his belief that th» concern was 
every year Improving its position financially and bringing its plant into 


more modern and effective condit on. | 
LISBON ELECTRIC TRAMWAYS (LTD.)—-The result of the operations 
for 1911, after deducting interest and amortization on debentures of 
‘*Companhia Carris de Ferro de Lisboa" and after payment of 
£25,622. 10s. for interest on and redemption of debentures of this 
company and also payment of London oflice expenses, &c., shows a 
nct profit of £103,374. 7s., which, added to £6,232. 1s. 5d. brought 
forward, gives £109,616. 8s. 5d., from which £35,000 has been placed 
to depreciation reserve and £5,000 to credit of exchanve reserve 
account. The available balance is £69,616. 8e. 5d., out of which the 
usual preference dividend (£25,533. 3s. 8d.) has been paid. An interim 
dividend of 3 per cent. net was paid on the ordinary shares in Novem- 
ber and the directors now recommend payment of a final dividend at 
the same rate, making 6 per cent. net for the vear, leaving 
£6,041. 13s. 7d. to be carried forward. The traffic receipts show the 
satisfactory advance of Ry.61,892.612 over 1910, largely due to the 
exceptional advantage of record receipts during the festivities in con- 
nection with the anniversary of the Republic. The Lisbon working 
expenses increased by Itx.84,375.243, owing to higher wave charges. 
The net result was a somewhat smaller protit than for 1910. 
ORIENTAL TELEPHONE & ELECTRIC CO. (LTD.)— At the recent meet- 
ing the chairman (Mr. B. St. J. Ackers) said that the result of the vear’s 
working had again been satisfactory. "hey did not recommend a higher 
dividend than the 8 per cent. distributed during the last five vears, as 
they wished to see the company becoming financially stronger. All their 
branches had done well during the vear, including the aftiliated com- 
panies, The negotiations of the Bengal Company with the Indian 
Government regarding the acquisition of the telephone svstem in Calcutta 
came to an abrupt end last autumn, owing to the decision to transfer the 
chief scat of the Administration to Delhi. There might be inducements 
later on to open a telephone exchange in Delhi. The object of the pro- 
posed increase of the board "powers was for their Maurit ius establishment. 
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RIVER PLATE ELECTRICITY CO. (LTD.)— At the meeting on Tuesday, 
Mr. M. W. Mattinson, K.C., said that they had had another successful 
year. The net revenue of their three stations was £48,015, compared with 
£43,505 in 1910. Phe increase in revenue was almost wholly at La Plata 
and Ensenada, and was due to the steady growth in the size and impor- 
tanes, and in the industrial activities, of those towns. The extensions at 
Ensenad Y would give a good return, although during the vear the revenue 
had only. benefited to a moderate extent from that source. "The station 
at Ensenada was now finished and running satisfactorily. The only 
material increass in the outgoings was for depreciation of fixed plant. The 
final outcome was a net balance of £47,200, against £45,026, and they were 
again paving 10 per cent. on the ordinary stock. He viewed the future 
With satisfaction notwithstanding a proposal for the establishment of a 
Water-power Company, because in the past the directors considered the 
possibility of such a scheme and decided that it would not pav. 

THOMAS TILLING (LTD)— At the recent meeting the churaain (Me. 
R. N. Tiling) said that they had experimented with p'trol.cleetric buses 
and they had proved entirdy satisfactory. Since the beginning of this 
year they had practically replaced all their older ty pe in favour of the new 
ptrol-electrie bus; The new motor-omnibus was swift, comfortable and 
quiet, and it was a great favourite with the publie. They had now taken a 
lirge financial interest in the business of W. A. Stevens (Ltd.), of Maid- 
atone, the inveators of the electrical pirtof theiromnibus. Oneof their 
directors was on the board of that company, and there the electric portion 
of their vehicles was being constracted. 

WOLVERHAMPTON DISTRICT ELECTRIC TRAMWAYS (LTD.)—At tlie 
meeting yesterday (Thursday) it was reported that the total revenue 
for the year 1911 was £21,181. 9a, 2d. After deducting expenses (in- 
cluding debenture interest, repairs and maintenance, and providing 
£1,000 for renewals fund) the protit was £1,974. 8s. 61. With 
£158. 18s. brought forward the available balance was £2,133. 68. 6d. 
The directors recommended that £750 bo placed to sinking fund, 
£1,000 to depreciation and reserve, leaving £383 to be carried forward. 
4,509,507 passengers were carried, against 4,322,883. To the improved 
trade in the districts served by the tramways and to the exceptionally 
fine weather during last summer the increase in tratlic receipts was 
attributed. The parcels and goods service had been satisfactory. 


NEW COMPANIES, MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 


BRITISH ENGINEERS’ ASSOCIATION. (The Word “Limited” is 
omitted from the title by licence of Board of Trade.) (121,649.)—Reg. 
April 25, with unlimited number of membera, each liable for £1 in 
event of winding up, to protect and promote the general interests of 
British manufacturing engineers, &c. The subscribers include Messrs. 
C. H. Whittington, P. B. Crowe, J. C. Ford, W. Stokes, J. E. Thorny- 
croft, C. S. Schultz, W. McDormott, I. R. Davenport, R. S. Lloyd, 
A. H. Smith, A. Anderson, H. Marsh, W. Beswick, T. O. Callender, 
T. C. Stewart and E. Jackson. The management is vested in a 
council, the first members of which are: Messrs. C. H. Whittington, 
P. B. Crowe, J. C. Ford, W. Stokes, J. E. Thornycroft, C. S. Schultz, 
W. McDermott, F. R. Davenport, R. S. Lloyd, A. H. Smith, A. Auder- 
son, H. Marsh, W. Beswick, T. O. Callender, T. C. Stewart and E. 
Jackson. 

BRITISH UNION LAM? WORKS (LTD.) (121,611) —Reg. April 26, 
capital £10,000 in £10 shares, to carry on the business of manufacturera 
of and dealers in carbon and metal filament lamps, suppliers of electric 
light and power, electricians, &c., to acquire the business carried on 
by the British Tungsten Lamp Co. (Ltd.) and to adopt an agreement 
with T. Grith». Private company. First directors are T. Grittiths 
(chairman) and N. R. Stirliog (both permanent, subject to holding 100 
shares) and others to be appointed by subscribers. 

HYDRO.ELECTRIC POWER & GENERAL TRUST (LTD.) (121,598.)— 
Reg. April 24, capital £590,000 in £5 shares, to acquire and hold any 
stocks, debentures, shares, scrip or other securities of any company 
established for the purpose of any railway, tramway, telegraph, electric 
lighting or power undertaking, Xe. First directors are the Earl of 
Denbigh, F. T. Bulteel, the Hon. R. V. Grosvenor, Sir James Pender, 
Bt., and A. Elliot. Reg. otlice: 3, Frederick's-place, Old Jewry, E.C. 


MORTGAGES AND CHARGES. 
REASON MEG. CO. (LTD.)—A memorandum of satisfaction in full on 
Dec. 29, of charge dated July 4, 1911, securing £1,000, has bean filed. 
*2" ELECTRIC LAMP MFG. CO. (LTD )—Issue on April 19, 1912, of 
£1,100 debentures, part of a series of which particulars have already 


been filed. 
RECEIVERSHIPS. 


BRIDGWATER CONSTRUCTION CO. (LTD.)— Notice of appointment 
of R. F. W. Fincham, 3, Warwick.court, Holborn, W.C., as receiver or 
manager, by order of Court dated April 16, 1912, has been filed pur- 
guant to sec. 94 of Companies (Consolidation) Act, 1908. 

THOMAS L. SCOTT & CO. (LTD.)—G. E. Corfield, Balfour House, 
Finsbury-pavement, E.C., ceased to act as receiver or mauager ou 
April 18. 


LONDON ELECTRIC RAILWAYS.—We ar» informed that there is no 
truth in the rumours as t» negotiations between the Underground Electric 
Railways of London and the Metropolitan Railway Co. having in view the 
purchas- of the latter company or the guarantee of a fixed dividend upon 
the latter company's stock. 


CITY NOTES. 


mei 


MEMORANDA (May 2).— Bank rate 3} por cent. (since Feb. 8, 1912). 
Price of silver, 28 |, d. per oz. Consols 78! —78: for money ; 78—784 for 
account, Consols Pay Day, May 3; Stock and Shares Continuation 
Days, May 13 and 29. Ticket Days, Muy 14 and 30; Pay Days, May 15 
and 31; Mining Shares Carry Over Day, May 10. 

Priors or Mertats (London).—Copper, 70 i, ; three months, 71. 
Lead, English, 16{—17; Foreign, 164—1060;. Spelter, 234—295; 
Tin, English, 215!~—2165; Foreign, cash, 2111; three months, 208:. 
Iron, Cleveland, cash, 54/0; three months, 51/91. 


COLOMBO ELECTRIC TRAWWAYS & LIGHTING CO. (LTD.) —A dividend 
of 10 per cent. (tax free) is recommended for 1911, carrying forward 
£7,447. The sum of £11,000 hus been transferred to reserve and 
renewal fund. 

COMPANIES TO BE STRUCK OFF THE REGISTER. — n^ following will be 
struck off the Register of Joint Stock Companies, unless cause is shown to 
the contrary, before July 23 :— 

Birmingham Electrical Case Co., General Power Development Co, 
Hoovhlev River Electric Power Co., London. Electric Hot Air Baths 
(Greville’s Svstem), North-Eastern Electrical Stores, North Lancashire 
Electrical Treatment Co., Pyrenees Electrical Society, Railway & Tram- 
way Development Co., Universal Electrical Supply. Variable Electric 
Lamp Synd., Wireless Telephone (Entertainments) Co. 

CRAIGPARK ELECTRIC CABLE CO. (LTD.)—-The net profit for the past 
vean including balance beought focwacl, amounted to £7.023.. Ta: 
directors recommend that £500 be allocated to depreciation and £590 to 
reserve, and that a dividend be paid on the ordinary shares of 6 per cent., 
leaving £740 to be carricd forward. 

EASTERN EXTENSION. AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.) 
—Subject to contirmation by the shareholders, the directors have 
declared a dividend for the quarter ended Dec. 31 last at 2a. 61. par 
share, together with a bonus of 4s. per share (or 2 por cent.), tax froe, 
making a total distribution of 7 per cent. for the year 1911. Tho 
dividend and the bonus will be paid on the 15th inst. The share 
register will be closed from May 7 to 14. 

EASTERN {TELEGRAPH |[CO. (LTD.)—Subject to final audit, the accounts 
for the vear ended Doo. 34, 1911, show that after making a contribution 
to general reserve fund, payment of interest on the 4 per eent. mortzaz: 
debenture stock, dividend on th: 3) percent. preference stock and thre 
interim dividends of £1. 5s. per cont. each on the ordinary stock to 
Sept. 39 last. there is a balan’ available out of which the directors 
recommend payment of a final dividend of £1. 5s per ceat., and a bonus 
of £2 per cent., both tax frees, and payable on May 15, making with pre- 
vions payments o1 ac2ount a total distribution of 7 per cont. on th? 
ordinary stock foo the vear 1911. Tn» transfer books of the ordinary 
stock will be closed from Mav 7 to 15 inclusive. 

LIMA LIGHT, POWER & TRAMWAYS CO. (LTD.) —ln^ net profit for 
191I was £102,562, which the board has divided as follows: To reserve 
fund, £24,554; shircholders, 41 per cent., £60,750: leaving £17,288. 
The board proposes to pay an additional dividend of 1 per cent, to share- 
holders aud to carry forward £3,757, 

LONDON UNITED TRAMWAYS (LTD.)—WMr. C. J. Cater Scott ha3 
resigned the chairmanship of this company and has retired from the 
board. Mr. W. M. Ackworth has been appointed a director and elected 
chairman of the company in succession to Mr. C. J. Cater Scott. 

STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
appointed May 8 a special settling day in and granted a quotation to 
03,33) £1 fully and partly (105) paid fpreference shares of the British 
L. M. Ericsson Mfg. Co. (LL), and have als» appointed May 8 a special 
settling day in 1.932.397 dis. fullv-paid A ordinary shares and 
£1,158,974. [7s. 6 por cent. first cumulative income debenture stock of 
the Underground Elctric Railways Co. of London (L'd.), and May 9 a 
special settling day in £1. 188,980 6 per cent. income bonds of the latter 
company, and granted quotations to 84,500,000 5 per cent, first mort- 
gage 30-vear gold bonds (in lieu of serip) of the Mexican Northern Power 
Co. (L!4.), a further issue of £213,000 5 per cent; 20-vear mortgage bonds 
of the Rro de Janeiro Tramway, Light & Power Co. (Ltd), 200.000 
£l fullv-paid 6 per cent. cumulative preference shares of the if utompatic 
Telephone Mfg. Co. (Ltd), and a further issue of 38,012 £5 fullv-paid 5 per 
cent. cumulative preference shares of the Calcutta Electric Supply Corpn. 
(L'4.). ‘The committee have been asked to appoint a special settling 
day in and grant a quotation to scrip, fully and partly paid, for £800,000 
440 per cent. perpetual guaranteed debenture stock of the Vancouver 
Power Co., to appoint special settling days in 1,200,695 Ts. fully-paid A 
ordinary shares, £1.400,000 6 per cent. first cumulative income debenture 
stock and £1,300,000 6 per cent. income bonds of the Underground 
Electric Railways Co, of London, and to allow a further issue of £300,000 
9 per cent. perpetual consolidated debenture stock of the Sao Paulo 
Tramway, Light d& Power Co., and 1,132,357 1s. fullv-paid A ordinary 
shares, £1,188,974. 17s. 6 per cent. first cumulative income debenture 
stock and £1.188,080 6 per cent. income bonds of the Underground 
Electric Railways Co. of London to be quoted. 

TRAMWAYS & GENERAL WORKS CO. (LTD.)—A dividend of 1s. per 
share has been declared for the year ended March 31, leaving £151 to 
be carried forward. 

WEST INDIA & PANAMA TELEGRAPH CO. (LTD.)— The directors have 
decided to recommend at the approaching meeting pavment of the fol- 
fowing dividends: 6s. per share on the first. preference shares (for six 
months to Dec. 31, 1911), 6s. per share on the second preference shares 
(for same period), and 1s. per share on the ordinary shares (tax free). 
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ELEOTRIO TRAMWAY AND RAILWAY TRAFFIC 
RECEIPTS. 
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Aberdeen Corporation eeee A 


e *e€e999290999000900999€9 
M ntine ..e- 


Ashton-under-Lyne.....+-- 
Ayr Corporation scores 
Barnsley TERE RE 


w e€9.0099099*99092228€9 
BA Electric Trams, Ltd... 
Birmingham Corporation .. 
Birmingham & Mid'and.... 
Blackpool & Fleetwood .... 
Blackburn Corporation NE 
Bolton Corporation. ....-- 


sbay > : 
Bournemouth Corporation. . 
Lern COO OR ves 
ton Corporation... .. 
Bristol Trams & Carriage .. 
Burnley Corporation ...... 
Burton Corporation .-..-. 
ration .vsecene 


Calcutta Tramways pre 


IDEE 


Croydon sesse. 
Devonport & Dist. Trams e. 


Dover Corporation ........ 
Dublin & Lucan Railway .. 
Dublin United. .... eds 
Dudley-Stourbridge ...... 
Dundee ration ...ce. 
East Ham Council 
Exeter Corporation 
Gateshead & Dist. Trams .. 
Glasgow Corporation ...... 
Glossop Trams......- ee 
Gloucester Corpn. ..... 
Gravesend Northfleet...... 
Great Northern & City Rly.. 
Greenock & Port Glasgow. . 
Halifax Corporation ...... 
Hartlepool Tramways...... 
Hastings Elec. Trams Co. .. 

ong ng 6:998 *2089 (E o E 
Huddersfield Corpn. ...... 
Hull Corporation.... 
Ilford District Council 
Ikeston District Coundl .. 
Ipswich Corporation ...... 
Isle of Thanet Co. ........! 


eighley Corporation ...... 
Kidderminster & District .. 
Kilmarnock Corporation .. 
Kirkcaldy Corporation .... 
Lanarkstire Trams Co. .... 
Lancashire United ........ 
*Leamineton ...srecccccess 
Leeds Corporation ........ 
Leicester Corporation...... 
Leith Corporation. ...eees. 
Lincoln Corporation ...... 
Liverpool Corporation .... 
Liverpool Overhead Rly. .. 
Llandudno&Colwy'n Bay Ry. 
London County Council .... 
London Elec, Ry. Co....... 
London Uaited....... odes 


[LL 


Manciiester Corporation .. 
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Nelson Corporation........ 
Newcastle-on-Tyne Corp... 
Newport (Mon.) ...... as 


**e0800€* 


**»9c200í0€2€92* 


Preston Corporation on die 
Rotherham Corporation... . 
Rothesay eiadescesy ccc 
Salford Corporation ....., 


Shanehai ee oe ee ey 
e*rneoss ***99920490409028 
She‘ield Corporation ..... 


Singapore Trams «+... . 
uth Metropolitan.,...... 
South Staffs ........... 


eepe’ 


Swansea Trams 

Swindon Cor aan aT 

Taunton PAR R 

yneside Tram Co,.... — 
Y Corporation.,.... 


Yorkshire W.R. Trams 
Y, » i toeo ” 28 a 82 
—lorkahire Woollen District.| ^" 19 1,007 '— 32 16,147 ‘+ — 412 
od last year. ° Partly electrical. 


(a) These comparisons are with the corres 
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f, a) . o. of Inc. or " 
vens Amount. | (a) 
£ £ 
= 68,513 |+ 3,384 
+ 63 4459 |+ 1,137 
+ 1,155 876,405 |t 33,711 
+ 87 2237 |+ 215 
= 14,454 [+ 168 
— li 247] |— 305 ' 
+ 36 5,096 |+ Lalo 
+ 12,256 |+ 438 
+ 3,148 40,832 {+ 10,059 
- is 24,391 [+ 827 
+ 106 4.985 |- 270 
+ 95 10,246 |—- 923 | 
+ 149 39,005 |t 2,546 f 
+ 98 6,682 |+ 340 , 
+ 22,467 |- 723 ' 
+ 3,955 |- 7 
+ 105,807 |+ 10,257 
+ 42,165 |+ 3,508 
- 1062 |— 
+ 5,554 [+ 24 
+ R1,009, 526 | +Rr117,393 
+ 2,063 |t 1 
+ 89.685 |— 8,973 
= 54,866 |— 3,615 
t 7.47 |t 33 
~ 5,291 |— 214 
+ 8,119 |t 1,245 
= 1,978 |+ 53 
+ 91,410 | 6,85. 
= 12,309 |— 2 
sex $7,737 |+ 464 
T 4,495 |+ 143 
su 15,610 |- 122 
t 893,661 |+ 46,271 
+ 1,685 |— 272 
+ ee ee 
-— 3,4136 | + 221 
+ 28,330 |+ 1,642 
+ 11,555 {+ 1,778 
+ 704 |- 115 
— 3,733 |+ 281 
= 9,0 - 94 
+ $2,469 $189,502 |+ $31,700 
+ 99 4 7601 |-— 532 
- 4 11,161 |- 930 
-= 4 161 |— 364 
+ 4 1.690 |t 76 
t 3l 10,032 |t 466 
- 16 1,927 |t 93 
16 1.49] |t 89 
, 59 7.989 |+ 459 
17 22,330 |-— 450 
17 20.319 |- 416 
16 2.304 i+ 144 
4 29,214 |t 404 
32,333 |+ 3,022 
524 j- 57 
457 183,751 |+ 9,812 
25,309 |+ 1,551 
3,301 |t 182 
6,097 106,722 |4- 12,066 
620 243,835 |+ 3,910 
256 97,700 {+ 1,735 
4,652 |- 41 
985 €5,778 3,685 
34,895 181 
157 2.812 227 
605 212,453 8,824 
2,798 132.996 8,670 
I 4,620 81 
48 857 
59 16,226 1,419 
49 2,494 919 
30 1,941 i02 
204 9,028 476 
244 10,264 55 
8,477 432 
182 32.133 4,436 
57 1,823 165 
235 8,445 179 
482 27.583 2,323 
81 3.093 151 
36 2,248 149 
49 1,141 105 
123 20,698 375 
$2,854 $59,250 14,884 
14 677 l 
127 29,675 914 
$435 $11.832 $93 
408 12,022 669 
408 14.178 799 
135 4,166 346 
98 2,902 419 
143 3,895 56 
140 3,314 211 
278 4,957 80 
23 4,492 618 
82 11,089 368 
371 16,927 281 
6 451 114 
16 635 36 | 
113 2,478 29 
67 7,395 | 446 
67 4,285 182 
20 9,186 8 
14 1,456 16 
911 7,106 25 
138 $34 7 
e 7,138 132 
132 | 16 3,951 107 
10| 16 1,573 106 
17 20,395 372 
16 
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| Electricity Supply £ s 
10° 6/0 | Bournemouth & Poole Elec. Su» Ord..... 9 —10 | § 10 
10 4/6 , Do. 4j perCent. Cum. Pref. .......... Bi § 0 
10 6/0 | Do. 6 per Cent. Cum. Second 2. 0-1 § It 
| St; 4}% | Do. 4} per Cent. Deb. Stock (red.) ITI) 100 —102. 4 9 
5' 5/6 | Brompton & Kensincton Elec. Sup. Ord... - | S 17 
5 3/6 Do. 7 per Cent. Pref. ........... utn 74-8) 14 9 
S’. 4% Central Elec. Sup. Co. 4% Guar. Deb. Stzk., 98 —101 4 0 
5’ 2/6 ` Charing Cross (W. End & City) El. Sup. Co. 44-5 | 5 0 
5 2/3 i Do. 4} per Cent. Pref. .esssesssesesoes 1 43-41 | 419 
t. | 4% Do. 4 per Cent. Deb. Stock (red.) ...... | 95 —98 4 3 
St. ' 44% ! Do. 4$ per Cent. Deb. Stock (red.)...... ' 100 —102 4 9 
5 2/3' Do City Undertaking 44% Cum. Pref... "meu 5 9 
' 5 3/0 | Chelsea Electric Supply Ord. ............ 44 -5 5.5 
St. 44%! Do. 4j per Cent. Deb. Stock (red.) ..... 93 —101 | 4 19 
St | 44°4 Chiswick Elec. Supp. Gorp. Ist Mort. Db. 91 —94 417 
10 16/0 City of London Electric Lichting Ord.....| ?) —22 312 
10 6/0 Do. 6per Cent. Cum. Pref. ....... s PEL IBE 3 4 
t 595 Do. SperCent. Deb. Stock (red.)...... 119 —123 4 1 
St 44%! Do. 4i per Cent. 2nd Dob. Stock (red.)..; 101 —104 4 8 
St. 5% | C. of Durham El. P.D. 5% Ist Mort.Db. St., 87 —89 | 5 14 
| 10 8/0 County of London Elec. Supply Ord. ....' 10j—1]13 5 6 
10 6/0 | Do. 6 per Cent. Cum. [20 MEMENTO. | n-li} 5 6 
St. 44% Do. 4} per Cent. Deb. Stock (red.) ...., 103 —110,4 2 
St 4490 | too. Second Deb. Stock .......- su 9)—102,4 8 
5! ..]| Edmundson's Elec. Corp. Ord............ ab | és 
5! a Do. 6 per Cent. Cum. Pref. seses. ess} 3 —-3} s5 
St. 44%! Do. 4} per Cent. Ist Mort. Deb. (red)... 85 —89 5 2 
53, Folkestone Electricity Supply Co. Ord. .. 4 5 4 
5 2/6, Do. 5 per Cent. Cum. Pref, oss 44 —3 | 5 4 
t 44% Do. 4j Ist Deb. Stock (red.) ...... 93—96 '4 I5 
5 5/0 Hove Electric Lighting Ord. ............ | 6| 6 8 
t 46% *Isle of Wight E. L. & P. Co. Deb. Stock .., 8? —92 4 17 
5 5/0 | Kensington & Knightsbridge Ord. ...... 2 -— 5 18 
5 695, | Do. 6 per Cent. Ist Pref. ..... Sc 5—5} |514 
| st 495 | Do. 4 per Cent. Deb. Stock (red.)......| 92 —9 j* 9 
St | 492 Kensington & Knetbe. Co. & Notting Hill 
| Co. (Joint Station) 4% Deb. Stock (red.).| 93 —96 |4 4 
St | 4$% | Kent Elec. Power Co. Irred. Deb. Stock... 80 —84 5 10 
3. 1/6 | London Elec. Supply Ord. «.-+++++++0+. lg-2 315 
5 3/0 Doe 6 per Cent. Pref. ....+..+- ya ates 4i —5l (6 0 
49Q ! De 4 per Cent. Ist Mort. Deb. ...,....|. 92 —95 4 4 
5' 2/0 | Metropolitan Electric Supply Ord. ...... 3f -45 :4 17 
5 2/3 44 per Cent. Cum. Pref. ...... see. }--48 5] 
St. 44% | Do. 4$ per Cent. Deb. Stock Ist Mort... 10: —104, 4 8 
St 31% Do. 3} ner Cent. Mort. Deb. Stock red.) 81 —87 14 2 
.. 44° Midland Elec.Corp.forP.D.4} Ist Mort.Debs; 96 —98 4 i2 
iti 44% | Newcastle & District E. L. 4 Mt. Do. St. | 87-90 |5 1 
5 2/6 | Newcastle Elec. Supply Ord. (1-50 000 & , | 
| L.—52010-192,500). srs er ibi xs ees usd: SURE "6 4 
5 2/6 | Do. Sper Cent. non-Cum, Pref. ......| 3i—4d 6 1 
100 44% | Do. 4} per Cent. Ist Mort. Deb. ...... i 95 —97 413 
100) 5% | North Metro. Elec. Power Sup. 5 Morts... 99 —102 | 4 19 
1 695 | Northampton Elec. Lt. & P, Ord... ...... | lh—l5 413 
1 5% | Do. 655 Pref. eec*06560600n8*9992a8?0294995 14 —14 4 6 
St. | 45) MCA. MR ae 99 —101 3 19 
lo 6/0 | Nottine Hill E. L. Co. €?) Non.Com!Pref., 10}—1l} $ 6 
5| 4/3 , Oxford Electric Ord. ..... eee] Si -68 1 6 0 
st 49, ! Do. 4% Deb. Stock sere, Sus] 91—94 4 8 
5 5/0 | St. James’ & Pall Mall Elec. Ord. ........i 8l —83 5 14 
| 3/6 ' Dc. 7perCent. Pref. 1... es 601-2 50 
349% Do. 34 per Cent. Deb. Stock (red.) ....; 85 —87 4 1 
5. 2/) ' Smithfield Market Electric Sup. Ord. .... 1) -1f | A 
4| 4/0 ' South London Electric Supply Ord....... 24 —31 7 0 
59^ | Do. 5% Ist Mort. Stock (red. «eee 93 —102 419 
1 0/8? South Metro. Elec. Lt & Power 7% Ist Pret; 1,—1/, | 6 4 
07), Do. 6per Cent. 2nd Pret... eee] Hit 8 0 
4194 Do. 4! Ist Deb. Stock tred.) ....... oo} 90 —99 014 11 
5 1/3 Urban Electric Supply Ord. .......,. Ls. 1-1 ^ 
5 1/3 | Do. Sper Cent. Cum. Pref... os se cea a 24 —3h 8 14 
St 43° Do. 4} per Cent. Ist Mort. Deb. ......; 85 —83 5 2 
1/1} Waste Heat & Gas Elec. Gen. Stations ..| lilt | 6 8 
5/0 Westminster Elec. Sup. Ord.......... S 83 —F} 5 12 
2/3 Do. 4} per Cent, Cum. Pref. ....... e. 54—56 | 4 6 
MEN Electric Railways and Tramways. 
| 4. e ; Bath Elec. Trams Pref. Ord. ............ wey 7 22 
TEL 0/6 | Do. S5 pear Cent. Cum. Pref. .......... MESE | 6 13 
St. 44% Do. 44 Ist Mort. Deb. Stock (red.) ....! 78 —83 | 5 !2 
St 4492, B'ham & Midland Trams 4} Ist Deb. Stock! 93 —93 14 i4 
to. 495 | Bristol Tramways & Carriage Ord. ...... 3 -6b | 6 13 
10. 4% | Do. Cum. Pref. ..-.seeessrecececens 7/j—71 '5 5 
lst 492, Do. 4 perCent. Debs... cece eee eee i 100 —102 319 
St , .e | BritishElectricTraction6%Pf.Ord.NonCum! 12 —14 ' œ 
Stl ic. Do Dof Ord Sli cova saspeeredsrsis UEO | oa 
St., 6°o tDo. 6 per Cent. Cum. Pref. ..........| 89 —0 '612 
St. .. | Do. 7perCent. Non Cum. Pref. ,,....| 39 —42 os 
St. 5% , Do. Sper Coat. Perpetual Deos. s.es.) 934—961, S 5 
St. 144° | fDo. 4} per Cent. 2nd Deb, Stock ...... 1:23 «85 | 5 l0 
St., 3% ; Central London Ordinary Stock ........ 85 ~87 3 9 
St. AT Do. 4 per Cent. Pref. Stock ....... e, 87 —8) | 4 11 
St, 499 | Do. 4$ per Cent. Pref. ........2000.. 102 —101] 4 2 
St. 2% i. Do. Deferred Stock .csoccseves el 83 —83 2 5 
100 4°% | Do. 4perCent. Ded8.. cis dc see se wae vis 101 —103 | 3 18 
5, 2/6 | City of Birminzham Trams 5% Cum. Pref.) — 41 —5 5 0 
100: 4% | Do., 4 per Cent. Ist Mort. Debs. ...... S —93 4 I 
St. : 13% | ity & South London Rly. Con. Ord. .... 33 —49 315 
' St. 5% Do. 5 per Cent. Perp. Pref. (1891) 25 108 —110 4 1l 
St. 975, Do. (1895) ..... eese 2 .! 103 —105 , 4 16 
Sty 2007) Do 90D iis siren enone WI 10t —105 | 4 14 
sc 4-595 | Do. 1903) roiret ed euo ree cos 103 —105 ' 4 15 
St. 4% | tDo. 4 per Cent. Perpstual Debs. ...... !' 99) —101 3 19 
^ J0 6 Dublin United Trams. 6 per Cent. Pref. | 101—111 | S 6 
10, 7/0 | Gateshead & District Trams Ord......... —8) '7 4 
10. _.. | Gt. Northern & City Rly. Pref. Ord. (4%)., 2 —2} | Be 
1 71d. fHastings & District Elec. Trams, 6% C.P. -i e 
St. 44%; Do 344 Deb. Stock ............. esu. 71 —76 '6 2 
10i -» ; Imperial Tramways Ord. ............ -| il— | vs 
| 10 uis Do. 6 per Cent. Pref. «s e res vea i-i] T 
St. 4196! Do. 4} per Cent. Debs. ...,.......... | 70—72 | 6 6 
£5 | 2/6 | L of Thanet E. T. & Lt. 5 per Cent. Prof...| 21-2] 4 15 
St.‘ 4% | Do. 4perCent. Deb. Stock .......... 75—89 5 3 
10, 6/6 ; Lanarkshire Tramways ................ | 9į}—10} | 6 0 
St 5% | Lancs Utd. Trams 5% Prior Lien Deb. Stk.! 83 —85 | 5 18 
St | 46% | London Electric 4% Deb, Stock ........1 97 —33 14 2 
St 4% | Do. 4% Pref. e.c eee siosouu| 8| —83 1417 
10} -- | London United Trams, 5% Cum. Pref. .. 5 —5 "m 
St | 4 4 per Cent. Ist Mort. Deb. Stock ..| 73 —82 | 4.17 
St.| -.. | Mersey Con. Ord. Stock ................|. 4 —6 is 
1| 8:d. | Metropolitan Elec. Tramways Ord....... 8 —1 5 0 
1 oe Do. Deferred eeeceeeserreresveerseeeserses 132—581; oe 
1| 0/6 | Do. Sper Cent. Cum. Pref. ..........| i;—i 5 18 
St |44% |. Do. 44 per Cent. Deb. Stock..........] 9? —161 | 4 10 
St | 5% | Dc. SperCent. Db. Stock ............]. 97 —93 15 2 
St. | 1496] Metropolitan Railway Consolidated......! 704—7!1 | 2—9 
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ELECTRICAL COMPANIES’ SHARE LIST. 


London Stock Exchange Committee have decitaed 06 quote these 
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ELECTRICAL COMPANIES’ SHARE LIST.— Continued. 


Pi Price *RATE | pr p | Business 
* RATE BUSINESS | Z LAST, PDEND | 6 Days to 
@ | Last) "n à NAME. Tues. PERCENT. "p 
a Š NAME. Tues, PER CENT. les TO Divi ly D. | APRIL 30, 
ai DEN x | April 30. | Yrecpep. „APRIL 30. z [Dm a ee) a a See Se TM DD pee .iLL 
duc cil 2E UE : High; Low] | | - a ae 
" | es 
lectrie Railways and Tramway Continued. & ea | est. | est Telephones. | £ s. d. | 1504 ^t 
St. | 21 CM waysand Lands Stocks —70 |319 9| Feb, Au | 68 - o 2$ | Amer. Telephn. rise Cap. St......| 143 —151 (5 6 9 T - = 
St |34% | Do, 3b per Cent. “A” Preierenoe. .- . 85 —87 | 4 0 6| Feb, Aug, 87. &53)° .. 8? | Do. 4% Cons. AED 1996 issus a 1174—1191 3 7 O 4^ Md a 
St |3 8 Do. 3} per Cent. Convertible Pref. ....| 85 —87 | 4 0 $| Feb, Aug | 89} 86 t.. 5ó ARN Seep ar o Ist Mt. Db. Stk. 101 —103 4 17 O Mar, Sep e. 
St 314 Do. 3} per Cent. Debenture Stock....) 89 —91 |317 9| Jan, July | 89 -..['s 3/0 | Chili "Toteshona Lus oor oa 992 eee, a $10. 9 August ae) SET ga 
St. |3 2 Do. 3}perCent." A" Deb.Stock....| 88 —90 |3 18 6 | Jan, July | 88 1 0/71 ‘tMonte Video M eai Onb .vvasess PR 1SIS 3 Now oss. T 
St uy i A District Railway Ord. ....| 461—471 | .. | Feb, Aug 52 15 fi 10/6 'Do. SperCent. Pref. ...... ZELETE esi —id24 : T ; afe ye | 100 
St (31 | Do, Atenta Erber un Guay) os a ee, Se t Gay ' National Co, Pret. Stock urne sgh 186. 317 0. Feb Aue | 19 15d 
id Und. Elec. Rlys. Co. of London, Ltd.) 76 —78 411 0 Feb, Aug, « * i S36 “nes per Cent. non-Cum. 3rd Pref. 51—6 4 3 3 Feb Aug , à i5 
St. | 3% | Do. 3 per Cent. M pint UR joe el 1s ae hs net aol 'j 44% New York Telephone Co. 30 yr. Bnds... 102 maT ak Audtexi n 
| arge T. , 233! uc 1 di eoco0«20200090009020902090999099000 a | . 
Št n Do ae Stock CART ER 88 —90 |4 10 O Mar, Sep. 837 88i ; oA T t Cent; Gum. Pref; «....54254i 1s—1t 416 O April, on | B - 
St. | 6% | Do 6 per Cent. Perp. Deb. Stock .... 144 —146 | 4 2 9 Jan, July , 1491. 144]. iu | Bee Aurchu Red Du Bog Us $3) 483 jm uly) © 
St. 4%, Do 4 per Cent. Ditto sais cee ce ‘cent PO—~—S8 | 4 2 6 Jan, July, e, s t. 44% Telph. Co. of Egypt 44% Db. Stk. ited.) 99 —101 410 0 qan, uty 74, 74 
l Bid. Pott Electric Traction Ord...... Pun t —í 7 0 0 April, Oct; +.) [5s 3/0. United River Plate Ord. to 190,000 | 2-7 5 1 6 July EL 
i| o | Dor E pir Gent Com. Pret. Be = $i aea A E E A o a A E A gas i N IM Dec (v a 
St 44% | Do. 4} per Cent. Deb. Stock sss ces -M 47 Gi May Nor | e; o Deut %, Do. 4j Deb. St. Red. ...... SII 102 194 | 
1| 1/2} | S. Met. Elec. ae ete x Cm. Pref, T m 2 | DOG nis is y | 
9 EANTA a 2 , 
100 54 Sunderland Dist Ekee Trms,5% IstMtDb.| — .. db d P IR XN Financial Investments. | 
10) ye | Undered, Elec. Rys. Lon. Shares ......| ¢)—4) y o | 1004) 100]| 53/0 | Elec Gen. Investment 6% Cum Pret! 34— 2 8 0 Jan July! a a 
s| 44% | Do. 44% Bonds......---- ee LCS 3 Ae, Sena fc 98, LO E Ce ee CUR. wes Wee eg o IPM aes oe 
«.| 2% | Do. 6% In. bds- .....- IRIEEII Y; : | | «© #1030] Do 6perCent. Pref. .............. —134 , ir ie le 
5 "i Yorkshire ua Bea Trams, Ord. 4-3 s March... «b awe a0 RE Submarine Cables Trust (Cert.) ..... ... 127 —130 412 O ‘April Oct 
oe . per n um. Fret. essees oL dc st n | S | " F 
St 44 | Do. 44 per Cent. Ist Debs. . 2s M | 9 55.9. Jan SY |l | Colonial and Foreign Electric | 
| er Cat Manufacturing, &c. 9» 10014 9 ol | 99) a , Railways, Tramways, &c 
St. | 44% | Anchor Cable o De didici: —4 461T 0 x ab o | S§j—S# 5 4 6 April, Oct, 5i 54 
T Sollee th RAM Raabe puna HH 1716 0 Ami Oct | n «0| 529, De EPA PEE. dM [279.8 Jun De | MI 90 
1, 2/4; | Babcock & Wilcox Ord. xd & bonus.. i H 5 2 | ARHN Oct | z .. fst! 4% Do. 4g Deb, Stock. VE ENa | Ee m. : dee u E | 102i 1024 
SO | Betish railed & Hoy abid. GEO [1 3 Di quy Fe] cs E 5% | Do S% peb- Stock spoliis JOMCIOS 416 o 7 | 04d, 108 
9 3/0 Du. 6 per Cent Pref... eene eere ere 5i- E o A e RE 59^ | Auckland Elec. Trams. 595 Deb. (dise | 194 —106 415 O Jan, July à 9 
St |44% | Do 4} per Cent. Ist Mort. Deb. (red.).. is —103 | 4 8 07 Jan, July| «| =: 5 4/0 | Brisbane Electric Trams. Invest. Ord.. 9t—92 42 0 May isis) 
S. do Do 59 0 Mort, Deb Stock .........- 102 —104 1 417 0. " 94} à 5 2/6 | Do. Sper Gent Cum. Pref. .......... 4—5} (4 19 0 May, Nov In 5. 
St. X KA British Thoms'n-Houst' n 44% Ist Mt.Db. 91 A | 415 3 E pos a t. 44195: Do, 44 per Cent. Db. Prov. Certs..... tee 2 | $ E. : un pe 138} 
6% Per Ever Cent Prior Len Dos ed) | 99 mto SH e | 799 AE] e 1 t| 88° fantan Columbia BL Ripe DE Ordesssss| 199 —143 | $ 12 9 May, Nov 1281 127 
St "1 Do. 4perCent Mort Deb, Stock s-z-| 63 —68 | £18 0 ja; pag, 2^, SREY Sy BO 59^ Cum. Perp. Pref; Stock. , iii. It —114:4 7 9 Jan, July ; 
St | $4 | Brush Bice Erg. Co. Prior Lien Deb Sik | 274—824 | 6 3 O! Mar, Sept) ::| s [40 44%| Do. 4b per Gent, ist Mort. Debs... 98I—1014 4 8 9, April, Oct ++ 
s$ Qi Dos 44% Petp.ist Deb. Stk «eer. $44 —99 j8 9 9'Man Sept| a5 | ++ 1.40: 410! Do 44 per Cent. Ist Mort. Debs....... 63 —105 4 6 6 Jan, July ix icu 
St:4]4! De. Perpetual and Deb, Stock saa 742 11 8 0 Jay July Mp C aisiepe Ate Pen Con Dee Se 1034-105) 4 0 O I 101, 9 
E 30. C llender's Cable Coti- Ord. eas cesses 11 —13,6 7 6 Jan, July E ow t to Buenos Ayres Lacroze Trams Ist Mt. Db.  99}—101}, 4 19 6 Mar, Sept a 
5| 2/6 | b. 5 pe Cent. Cut. Professoras 9 —bb 417 6 Jan, July, ** P "i £9 Buenos Ayres Port & City Tram, Ist Mt. , | 944 . 
dis Do. 4} per Cent, ist Mort. Debs. (red) 92 —191 410 0, Nov, May 3: qe Tee OEC PU TTRD, esas] 99 —97 16 6 0 Feb, Aug, OH! 6k 
uo Te x Senec te d. i ie um ER S1 uu oM. ER eee, Tramways (1 to 137,610) ...... d mE. Dub A MANSIT E 
NAL or t. Ist mort. Deb. -red.).| 105 —109 | 4 4 O Feb, Aug! = | «| 5 2/6 : Da. aper cent CUm. Pret «crecen il 14—5& 419 0 Jan, July Bh - 
Bib S ben tac Telceraph "eh Sodio 94 — 1 fs | 4 2 > ree d "s "a aloji Do. 41^; Ist Deb. Stock (red.) petites is Pt 4 8 O Jan, July as 
"a^ | up 1 : e i Tu Pee eee Lex s ! ugus et - si rt rie Van Bh ok eer aa es e = | 
be cedes Co Mo RUE Ao Me Ola d ob et ioe up pM due ae a ae eee 24 
l: 0/6 i dag a Cone Pref PRA Spp p ii — 8 Q 0 April, Oct | '» .. 5 1/3 D. 4 sr Dant D- b. Stock Mb: 101 ES x 3 18 6 June, Dc oe oe 
1 js Crompton & Co. (Nos. | to 85,000) red.).. =f | E 0 | n Jul ie e St 50° Colombo Tr. & big. 525 Ist Mt. Db... | 93 —97 5 3 @ May, Nov T T 
100 5 | Do. Eugen ae Debs. (red.).. at | : 2 d D Tuy = A 125% a Be Ry. Con. Mt. 5% $1,000 50 Dem WAR. Pale Wee 4 
| ICK, err E 6.48954 .996899 LLL x i6 0 O Sept. Ed u^ ee | — 3] .UdM VOUD.' DON. vx»be va wee ss v4 
SM! Do af percan Deb Sigk 1:331.: ATIG | dab 3 ee gy, 2| cs xo s% | Hone Kone T peers ex 8,—85 (6 0 6 June, Dec) =. + 
t. | 4196 Edis A euh Untied (‘A ” Sh.) (£3 pd. 4—1 . | Fe» Aug| PET a | Kalgoorlie Elec. Trams. Sh............. | ds i3 Es Tl fae di 
3 ss EM £5 Didi yee De tere 1g—2} L Feb; Aug. SeT e 50/ Do, 9 per Cent. * A" Deb. Stock . 2114 08 E B. QAM. Ee , . 
43, | Do. 4 per Gent. Mort Deb, Stock ed), 6$ —72 | 511° 0 Mae Geet vla CES | cdo Beer One’ BP Die te | $6 —60 10 6 © Jan, July. ©% > 
sts A Do. 5 per Cent. 2nd Deb. Stock ...... Eu | 6 it O0 | Mar, Sept | i id ur Lisbon Elec. Trams. Ord......-........ ( AR 416 D Ju xe HE : 
x: Jo ee bo: tru tion Co. sisser etssees A As eae 7 se ea ce De 6 per Cent. Cum. Pref..........- De 416° 0 Jam July i 
adl Do. 2 pe Cent Cum Pol i ot 1 x. EAEQU UE 4-090003 04 Ro WINE d 
xb B os 4 per Cent. Perp. Ist Mort. Debs..| 71—76 5 9 0 ae C ME lod Wi MP e Trams. 5°% Deb. Stock...., 99 —101 412 O Jan, July 
"ld Se Conca EMEND ECO Pré | 3-9] 18 5 5. 325 2 ! :. Tool 542 | Manaos Trams & LE Co^ 592 Debs... 93 .—98 S & 0 5 102 
EAR | Do. Apu cart Ise More DEN vce MICI $16 0. o, Auc | 12%! I| Sep | Manila Elec. Ry. $000 Geld Bandai: 1094—102) 4 17 & Feb, Aug HI 
"s 12/0, Henley Teleetaph Works Ord. 2000. 0-52:€6 8 0 Ee AI Se 4 à [ioo si | Mexice Trams. Co, Com. St s Gay Bis pw V a * 1-9 94 
PM , 5 rote i p o 5. — ee 
$ 2/3 E Hii d ae qe et Deb. Stock.. 104 —106 | 4 5 9 i Mar, Sept j ect! oe s.. 27 ES TES Ist Mrt. 5 ho: ee Pune 101 —103 5 16 0 ò 102 
"a TES LER uu Gut. Per, &c, Works....| 8}—9) ; — .. | Feb, Aug | «i ++ [100 dir | Monifeal St Ry. Sterling 4} per Cent. | 
is 5/0 ng js Cim: PrÉE. vaoa SaS Pe =e | : : ^ | NC aap ee mM Debs. (1922) (Nos. 691 to 2002) ...... n c H ? d Feb, Aug 103 164) 
z y -— l r ki T. . QUT | | M 
100, 4% | Do. 4perCent. Debs. (red.) aid ae FEET pr J > t | 4194 Do. E (Nos. 1 to 4,600) stipe rs iar L5 5-5 s j lasl m 
St.| 5% | Johnson & Phillips 5% Ist ee t ee | April M i 1, 0/6 rem "un E ae eeeosococso 101—106: 4 17 & Tah, July It ~ a 
l| .. | National Elec. Construction Co. ........ l T esp oct M se| 507 | HU AK ce i MA oa 4 
l| 2; | Richardsons, Westgarth E. , Ltd., Ord. m. MS as Sek RET am | : 5, 3/0 | Rangoon ENG Trams. & Supply dia: sist i590 Hs e. 
1 S Do. 6 per RE, Deb. Stok E 68 —71 | 610 O0. Jan, July ee | ee | - Do. 4192 iet Mort Bek ede Ve i ui | 93 — 191 4 9 0 ee 1281 123} 
St. | 44%! Do, 4l ane à 6 per Cent. Cum. Pref.) 41—5 | 2E | -o 3a 77 m RN Rio Janeiro Tram, Lt. & P. Co. ........ 127 —129 317 6 . | 105 104} 
$| .. | Simplex Conduits tion & Maintenance. . 24 —36 516 9 Mar, July JÀ' .. [100 $1t | D 30 vk Cold Bide. i lotir cete. 104 —105 415 O w^ | 28) 974 
Q0 44g | Dos 4 pe Cent. Deb. Bonds (1909): sss] 994—1014, 313. 5 | Jan: July M ux] De or eee recess quit ate & 5 B AE T 
Ei MN: 4h DU eisein ra VEIT. 244—25417 0 P x d ite ES Sao Paulo Tramway, Lt. Power $100 St. 207 —210 415 0 A ' 1054 105i 
Bel pee re t.non-Cum. Preference..| 1 —lk | 4 9 0 | ee A e [0 $2 Do. 5 per Cent. Ist Mt. $500 Db. | 104}—106} 4 14 C June, Dec 103} 
Nae | pe. Rie Goat non-Cum. Preferred ..| 105 —109 | 411 9 | s k; S | Do. Spercent. Perp. Cons. Deb. Stock 1024—1043 4 15 6 z | Nt. 
a 44 Do pedcs Ist Mort. Db. Sk. (red.) MT a | : j dr June, = T Ia %| Toronto Ry. Co. Ist Mt. 44% Ster. Dn 9) —10l 4 9 0 Feb Aug «| + 
| 49 d Y v ae l 
100; 44% | Do. 4i per Cent. Tubes 105 —107 414 3 ^... vulc M lectrici ! 
10 12% | J. G, White & Co. D 6 Cum. Prob e| 14)315R| 8 0 0 Aw Oct | sio: | Athi & —— bdo ads dad ie at 
| | De. Aper Cent. Cum. Pref. ..... E —lt id pr, t ud g o a 07 "» 51—5 : 5 ar, | = y 
Sel ax De aber Cont Gum, Pref. zes sees] 56l | 6 7 O| May, Nov | Edu dig uoo apio Perce) S -8'41 6 se M 
x i | ES. & T. 6% Cum. Pref. ...... TEST Z $a). 
Telegraphs. " "n T" BP a 6/0 pe per Cent. Deb. Stk. (red.) 98 —100 411 O Jan, July | 98 
! | Tele raph ecc ]* s.s.s... 74 —71 9 8 nm Dec. | i * A" 5 per Cent. 2nd Mort. Deb. Stock.. | 99 —]01 4 19 0 2t | 7i 7} 
100 Es | Amazon per Cont. Debs. (red.)..... TA ae 1 ; 9 FM An Mee o 3/6 dan. Elec. Supply Ordi 125 29 nea | 7 —7| 4 t 3 April, Oct. , Ten 
rii By AB ] pr scolis PUMA dE D e y, Ae, a | A i "» Saige .4 1 ma beet ag 
l -À encan esseses 108 107 / 9 Cum. Pref. $ed wa 6 ea 6 6 » 4466 SE 95 
St | 30/0. jc Preferred ANI MATURE 107ł}—106} 510 O.F My, AgN 2e on TE CT Tuc. Power Co. 5?, Ist Mort. Bnds... 934—954 5 4 9 ee 118 Itl 
5t. | xp GENE -iaiaek vane atewtas ces 25į—26} | 5 15 6 F,My,AZ,N| 85| 81 ears Dan Ej Us Com SL illico 113 —117 |6 0 O| vn | 2l 
St 4% Commercial Cable å per Cent, Deb. Sti. Aiel $17 0 OL uli t] DA. QU C ELDER II cau es li8 127 515 0|. « J|! 
p | ! Ina (Ort cese ate atone 92€ 36. , N j; d | , o ar 1 | | 
BLL ig reir Pcr Mcd 17 —18 | 511 0 | Feb, Aug | ** | ++ [100 5% Castner Die norMe Alkali COMPU e eig Jan, July | auc 
n uU d. Spanish Ond. recess peeidedes e^ 2 ? F p Ap Eo LEV NC 50, | ie Re of Ontario $509 bds| 91à—93) 15 7 0 | 2 | 
ant Gum. PTOL sv vos sv v 2 A | is 
S) 1% Do. 4j per Gent Deb rtectttrilitn BECHER AEDED LL | ed Dee St eene See MEE) ak SOO Jes, dif] serm 
| o| as Labio vie visas ss a, AD,JY U LL CAR cc | Cusco) eL A" E e ee ae ee te PP ee fe ya 3.6 | ee T K 
10 3/0 |tDirect United Se 9; Re. Db.(rd.)) 99 —101 | 410 0 fine Dec ! «> = 9. .. | Indian Elec. TER reae rs de e M PR. NE. | so- + May, Nov | P oa 
St 25/8 atori Ordinary athe ico a Fa da a 134 —137 | 5 2 9| iiu vs o. oi E s oris abd oe bulis Do "a £s. Abb Ost! 25 | Hu 
St. | 17/6| Do. i per Cent. Pref. Stock. ........ 2: err 317 2| 5M dd v! ss -e i.. | 5% | Kaministiquia Power e 5% Gold Bnds, 103 —105: 415 3| | Y E | de 
St. 4% | [Do os Sone er DEN tee years 121-13: z "3 o. Ao J»o l3} 12 5| .. ' Madras E. S. Corp. Ord. ..........ee- me^ T (MENS c 
LEARNS uu E TESTES AHHISE MEI AUR 150 5 02 c EE IT 
6 | i . Deb. Stoc a ash Nue see Ges | . 5% Ist Mortg. Deb. Stock ...... ! | 
DU LEE ERE BRB fae ay TS Sai ee lk CS Sie MP Pio i B 
4! ases Wexén bs 58 —6 | May, v d .. ! | **-995992929-20*90979€029-* — 2 4 0 Jn, p, y, | 
i E -Mackay Companies Common —€— GL. m | : is 3 JaAn. 7O E s p a | ery a red Ner = Com. St....... a nk i^ Hs 0 May, Nov ! 104^ Es 
| 5% | Mackay Companies Common ... ése uec | a,Ap, Jy, Les bs T9 CUR. Prat, SE iieri vena dC VE IE D Ma E s 
a 1% Marcasite Wirdew e Ua incen] Aed 8.5 April al eil ido 5» | Monterey Riy, L- & P. Colst Mort Db'Sk|! 87] 094 812 0 | FMEAN 210}, 23 
1 0/87 Do. 7% Bartipg. Pia, Oe re Jm. i 2 3 | . 100 ru Montreal Lt, Ht. & Power Co. Cap. St. 207 -— 12 | 345-6 F,My,A, dde MN 
00| 4% | Pacific & Europ'n Tel. 4%Guar.Dbs.(red.)| 994—101} 3 19 6| say dibus | 5% | North Lt., Power & Coal 5% Gd. Bds. 399.-—41-1$9 19 0] Y TIED 
E 13 WestCosstof America «rueecesaesesee.] 1 18 3.6 9) May . | S | 5% | Ree Plated Electricity Co. Ord. Stk...) 2&2 —262 |318 O April... | lide 
00 4% | Do. 4 per Cent. Debs. ..... eere 11 i 20s ^ | fan, ay 4d) 4d St oe Do. 6 per Cent. non-Cum. Pref. Stk... af ane ui | > tii D | 4 Juy TER 
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Co-operation! Not Destructive Criticism. 
ALTHOUGH the President’s list of names at the meeting 
of the Institution of Electrical Engineers last week showed 
that only a small proportion of those desirous of taking 
part in the discussion had been able to do so, it is probable 
that the views of the various sections of the electrical 
industry on the all-important topic of domestic supply 
have now been clearly put forward. It only remains, 
therefore, as Mr. FERRANTI remarked, for members to 
digest carefully what has been said and to give effect to the 
remedies suggested for bringing about improved conditions. 
Opinions will doubtless vary as to what will be the outcome 
of the outspoken comments that have been made, but is it 
too much to hope that they will lead to a greater degree of 
co-operation between the supply engineers, the manufac- 
turers and the contractors ? During the recent discussions 
each of these parties has to some extent thrown the blame 
for the present unsatisfactory progress on the others ; and 


ee eee 


under such circumstances it is usually found that the fault 
lies with no single party, but that all are'in some degree 
responsible. That the present expressions of opinion have 
helped to clear the air was evident from the interest taken 
by supply engineers in the statements of Messrs. W. R. 
'RAwLINGS and L. G. TATE at the meeting last week, that. 
contractors fully concurred in the desirability of munici- 
palities having powers to let apparatus on hire. 


ae eee 


ON one point nearly everybody is agreed—namely, that 
the duplication of wiring which is so often necessary 


- before a consumer can adopt even small electric utensils, 


is an important factor in retarding the development of 
domestic supply. This problem, together with those of 
providing apparatus for hiring out and of obtaining more 
effective publicity for electrical applications, will have to 
be tackled by central station engineers. More enthusiasm 
will also have to be shown by the latter in the capabilities 
of electrical apparatus. At the same time, manufacturers 
will have to do more to assist supply engineers in carrying 
on their hiring departments by standardising apparatus 
as far as possible and bv designing it so as to meet practical 
requirements. With satisfactory apparatus available, and 
with the electric supply departments remodelled so as to 
approach consumers in the correct way, there should be so 
much business obtainable that the municipal authorities 
could well leave wiring to the contractors. The latter 
would no doubt be willing to admit that in a few specia] 
cases it would be desirable for a municipality to have wiring 
powers ; but until there is a stronger feeling of co-operation 
between the various interests we think it undesirable that 
local authorities should use such powers beyond a very 
limited extent. Finally, as regards the price charged for 
energy, with a tariff of 1d. per unit there is plenty to be done 


| in the way of introducing cooking apparatus, more particu- 


larly with the lighter kinds. With small utensils of this 
character well established in popular favour the introduction 
of heavier cooking apparatus and electric heating would 
follow. The question of a lower price per unit could then 
more easily be settled ; but such rates as 2d. per unit, which 
are still in vogue in London, should at once be reduced, 
apart from the desirability of bringing about more uniformity 
in neighbouring districts in thetariffs adopted. — The whole 
question must be.looked at from the consumer's point of 
view if satisfactory progress is to be made, and we hope 
the Council will appoint a strong committee to deal with 
the matter in all its bearings. : 
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Conversazione of the Royal Society. 


AT the Conversazione of the Royal Society last 
Wednesday, some exhibits were shown of general engineer- 
ing interest. One of these, due to Dr. H. S. HELE-SHAW 
and Mr. F. Leigh Martineau, consisted of plant for the 
transmission of power by oil. The pump was of a new type, 
based upon the use of a “ floating ring.” It was stated 
that the arrangement has a high efficiency, and as it is 
necessarily run in oil its life is considerable. This is by 
no means the first time that oil transmission has appeared, 
but so far it does not seem to have made very great headway. 
It will be interesting to see if the present ingenious device 
is more successful than its predecessors, as a variable trans 
mission of this kind, where an electric motor cannot be 
used, is of some importance, The arrangement was shown 
in connection with steering gear and hoisting tackle; it 
ran very smoothly, and the control and reversibility were. 
particularly easy. Prof. E. G. Coxer showed his arrange- 
ment for examining stress in celluloid models of engineering 
structures by means of polarised light ; and Mr. S. CowPEr- 
Cours exhibited specimens of fused and electro-deposited 
metals to prove that a higher tensile strength and electric 
conductivity are obtainable by wet or cold processes, and 
with a less expenditure of energy, than by heat treatment. 

A NOVEL pump by Mr. J. DEWRANCE consisted essen- 
tially of a spindle in contact with a bearing and having a 
shallow thread, along which oil or other viscous fluid travels 
by adhesion and is delivered at a pressure of some hundreds 
of pounds per square inch. Mr. G. BurnsipE had an 
exhibit of electrical interest in the shape of vacuum tubes 
and lamps in which copper leading in wires were sealed 
directly into the glass. The apparatus had been made at 
the University of Glasgow and the joints were found to be 
air-tight. An interesting display of gyroscopes was shown 
by Prof. A. E. H. Love and by Dr. J. G. Gray and Mr. G, 
BuRNSIDE. The latter had a number of motor-driven 
gyrostats for demonstrating the properties and applications 
of this mechanism. Some of these were in the form of 
walking and climbing gyrostats, and by means of electro- 
magnets the boxes, which were provided with arms and 
legs, were made to perform gymnastic feats in amusing 
fashion. 
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THERE were also many exhibits of purely physical 
interest. Mr. J. RHEINBERG showed an ingenious method 
of colour photography in which’ the colours were obtained ; 
by a purely optical method. An ordinary pan-chromatic 
plate is used, and the image falling on the plate is divided up | 
by a suitable optical system into a number of vertical 
spectra so closely side by side that the general effect is- 
free from colour. By so doing, a spectroscopic record is 
obtained on the negative ; the positive is obtained from this, | 
and when it is placed in position in the camera with an arc - 
as a source of light, and is adjusted to be in register with the 
spectra, a transparency is seen in natural colours., Mr, 
C. T. R. WizsoN showed a beautiful apparatus for rendering 
visible the tracks of ionising particles by means of vapour 
condensed upon them, A little radium is placed in one 
side of an enclosure, and from this the «-particles are 
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projected. The atmosphere is moist, and by means of a 
sudden lowering of pressure the water-vapour condenses 
upon the particles and the trails then become visible in a 
beam of light. Messrs. C. C. PATERSON and B. P. DuppiNc 
showed apparatus for measuring the visibility of point 
sources of light. The apparatus contains a pin-hole of 
known area with a flame of known intrinsic brightness 


behind it, and the intensity of the transmitted light is 


varied at will by means of calibrated absorption wedges. 
This source of light is seen near a standard point source, 
and can be adjusted to be equal to it in brightness. Mr. A. 
CAMPBELL showed his well-known wave form sifters, and the 
Cambridge Scientific Instrument Co. exhibited án interest. 
ing Einthoven galvanometer in circuit with an induction coil 
and a microphone so as to be sensitive to sound vibrations. 
This apparatus is intended for electro-cardiographic work. 


‘Lastly, mention may be made of an exhibit of boron by 


Sir WiLLIAM Crookes. This element i$ remarkable for its 
extremely high temperature coefficient of resistance, for 
at à dull red heat its resistance drops in a ratio of 2x 10° 
to ł. If piece of boron is placed in series with an 
electric lamp scarcely any current passes at room tempera- 
ture ; whereas, if the boron is warmed, the lamp lights up. 
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Pioneers of Telegraphy.—In Tue ELECTRICIAN for Sept. 25, 
1863, particulars were given of a photographic group which had 
been made by Mr. Brothers, of Manchester, of the pioneers of the 
electric telegraph. The portraits included Mr. Cooke, Mr. 
Wheatstone, Mr. J. Lewis Ricardo, Sir Chas. Bright, Mr. Robert 
Stephenson, Mr. Latimer Clark, Mr. J. C. Ewart (chairman of 
the Magnetic Telegraph Co.), Mr. Chas. Boys, Mr. Edward 
Bright, Mr. W. T. Henley, Mr. Cyrus W. Field, Mr. W. T. Ansell, 
Mr, Reid, Messrs. Morse, Gassiot, Siemens, Chevalier Bonnelli, 
and many others. There were 29 portraits in all. We wish 
to obtain a copy of this photograph. Can any reader report a 
copy and the price of same? We understand the photograph 
was subsequently published by Mr. Brothers. 

We shall also be glad to receive reports as to copies of THE 
ELECTRICIAN, No. 131, Vol. VI., dated May 7, 1864, with price 
of same. 


Gift of a Wireless Installation to Liverpool University.— 
It is officially announced that Sir William Hartley has presented 


! to the University of Liverpool a wireless installation designed 
|j mainly with a view to experimental and research work of an 


advanced nature. For transmitting purposes a short aerial 
about 100 ft. above ground has been erected on the roof of the 
electrical laboratory, and in connection with this there is a 
standard Marconi set. Prof. Marchant is at present engaged 
in testing detectors, but later in the year he proposes to hold 
wireless classes for ships’ captains and others interested. Until 
the standing of wireless operators is considerably raised, Prof. 
Marchant does not think the profession will attract University 
trained men, but there will be openings for investigators. This 
installation is interesting from the fact that among the first 
wireless messages ever sent were those which Sir Oliver Lodge. 
then at Liverpool University College, succeeded in transmitting 
some 15 years ago between his house and the college. 


Biography of Lord Kelvin —We have received from thie 
offices of the International Electrotechnical Commission a short 
biography of Lord Kelvin, which has been written by Prof. 
S. P. Thompson, F.R.S., at the express request of the Com- 


: mission. It is in English and French side by side, and is pub- 


lished at a low price, as it was felt that a very large number of 
people would be glad to possess a biography of one of the great- 
est men of modern times. A hitherto unpublished portrait 15 
included. At the beginning of his account Prof. Thompson 
remarks that “ adequately to set forth the life and work of a 


— 
ns of à 
ndena 
ble In å 
UDDING 
Í pos: 
hole of 
shtneg 
ight s 
edge, 
source, 
Mr. 4 
nd the 
terest. 
n coi 
tions 
work. 
n by 
T its 
, for 
a 
an 
en: 


THE ELECTRICIAN, MAY 10, 1912. 169 


-- Private stations of all kinds should be rigorously limited in wave- 
length. The main thing is to keep so close a hand on stations of 
every kind that when the hour of need comes, all interference can be 
stopped at a minute's notice. 

Rubber.—In his third lecture on this subject Mr. Herbert 
Wright outlined the origin of rubber plantations and showed 
that the enterprise was originally entirely British, though 
Malaya, Ceylon, Sumatra and Java were now reaping the benefit. 
Over £90,000,000 had been earmarked for rubber plantation 
from 1906 to the end of 1911, and this money had given about 
100,000,000 rubber plants now under cultivation. No really 
practical steps had been taken to improve the rubber trees by 
any approved system of plant selection, and the lecturer ex- 
pressed surprise that so little attention was paid to and so little 
financial interest taken in those scientific methods upon which 
successfu] cultivation in the tropics depends. 

In his fourth lecture Mr. Herbert Wright described the four 
systems of tapping rubber trees now in vogue. He was con- 
vinced that the longer the bark was allowed to remain on the 
trees the greater would be the yield of rubber and the longer 
and healthier the life of the trees. The highest yield oflatex 
from a single tree was 480 lb. in two years, which gave 160 lb. 
of dry rubber. : | 

In the sixth lecture, delivered last Monday, Dr. Schidrowitz 
dealt with the chemical and physical properties of crude rubber. 
After discussing the derivatives of the hydrocarbon the lec- 
turer dealt with the rubber resins and described the role which 
these substances play in commercial rubbers. In connection 
with his remarks on the “ insoluble matter " in rubber it was 
pointed out that the view which once obtained that rubber 
consisted of two “ principles," namely, an elastic and an ad- 
hesive substance respectively, had now been definitely aban- 
doned. Nevertheless, it had not yet been definitely ascer- 
tained whether the nitrogenous “ insoluble " matter which was 
present in considerable quantities in some rubbers did not play 
some important part in regard to quality. Coming to the 
thermal properties of rubber the lecturer said that the com- 
monly held view that rubber contracted on heating was not 
correct and only applied to rubber in a state of tension. After 
discussing the action of solvents on rubber, the viscosity of 
rubber solutions was dealt with, and Dr. Schidrowitz pointed 
out that there appeared to be an important connection between 
the viscosity of a rubber solution and the strength of the mate- 
rial. The lecture concluded with some remarks on gutta- 
percha and analogous products and with a description of the 
technical examination of crude rubbers and similar materials. 


man who so early won and who for so long maintained a fore- 
most place in the rank of science were a task that is frankly 
impossible." If we admit the truth of this doctrine, then Prof. 
Thompson has gone very near to achieving the impossible in a 
small volume, for in 18 demy quarto pages of large type he has 
not only described the life of Lord Kelvin, but his work as well, 
and has besides almost given us an insight into the operations 
of his brain. We cannot help feeling, therefore, that this little 
pamphlet should command a large sale. We understand it 
can be obtained from the offices of the Commission, 23, Victoria- 


street, London, for 1s. 2d., post free. 
National Telephone Co.'s Affairs.—The ‘ Financial Times " 


states that it is in a position to furnish particulars concerning 
the claum of the National Telephone Co. against the Post Office 
for the purchase of the former's undertaking, the total amount 
asked by the Company being given as £20,925,000. The items 
which go to make up this tota] are numerous, and in some cases 
the percentage of deductions to be made from the value has 
already been agreed with the Post Office : NT 


On the principal individual items of the claim deductions have not been 
agreed upon. For instance, on one item of underground conduits, of 
which the estimat«d cost was £2,840,000, the Company claims about 
£2,791,000, while on underground cables, the estimated cost of which is 
nearly £3,340,000, the amount deducted in the valuation is only £150,000. 
On overhead plant, however, much heavier deductions have been made 
by the Company. On poles and standards, the cost of which is estimated 
by the Company at rather over £2,600,000,an allowance of about £450,000 
has been made, while on wires, estimated at a cost of about £3,340,000, 
nearly £350,000 has been deducted. Aerial cables costing over a million 
are put in at under £700,000. On exchange equipment of over £2,500,000 
estimated cost an allowance of about £350,000 has been made, while on 
subscribers’ apparatus of an estimated eost- of over £3,750,000 the deduc- 
tion made by the Company is over £800,000. 

On one section of the claim, in which the items referred to &bove are 
included, and in which the total estimated cost of construction is given a8 
over £19,000,000, the Company has deducted nearly £2,500,000. Of the 
balance of the total claim the principal items are for plant constructed 
after the inventory had been taken, land and buildings, stores and tools, 
and an amount for obtaining subscribers’ agreements, and practically no 
deductions are made from the estimated cost of these. Plant con- 
structed after the inventory is put in at about £650,000, frecholds and 
Jong leasehold property at £1,250,000, stores and tools at about £400,000, 
and subscribers’ agreements at over £600,000. The smaller matters 
include such items as private wires, licences, wayleaves, furniture, fittings, 
stationery, &c. 

it is obvious (continues our contemporary) that the arbitration in such 

a case as this, involving a claim for nearly £21,000,000, made up of 
numerous items, will take a considerable time. The case comes before 
the Railway and Canal Commission on June 10. 


An American View of the “Titanic” Disaster.—In a long 


leading article our contemporary, the “ Electrical World," 


deals with those phases of the recent “ Titanic " disaster which | . Cable Interruptions and Repairs. 
are of particular importance to the electrical engineer. After Date of Interruption. Date of Repair. 
à paragraph pronouncing generally on the loss of life the article Latakia—Palura ........... fedus May 26,1910 ... — 
continues :— Cadiz— Tangier .............. Sido Feb. 27, 1912 = 
_ As for the electrical engineering side of the unhappy affair, two deduc- THE ren — Penon dela Gomora Feb. 28, 1912 = 
Cons stand out clearly, the importance of constant wireless watch on MONS Cl Tene iic vee Feb, 28, 1912 € 
toard large steamers and the importance of maintaining incandescent Cadi T " Tue) eene Feb. 28, 1912 ... = 
lighting on large vessels under all conditions of emergency. . . . Jeddah en MEE ML is Reb: E 1912 .. n 
(loser communication between the wireless room and the navigation Ca S ga Pu AX BU URe UE i us a E en — 
room than now ordinarily exist would also seem warranted, so as to avoid Chu farna «= Non PEA K A i110 TE .. May 2, 1912 
unnecessary loss of time in carrving emergency signals to the officer in Saloni lene PS Ed Hx re ST 18. iol ~ = 
charge. . . . It is therefore worth considering whether a storage- Chio—Tenedos Pe i ALAROD 1912 m 
battery plant, for keeping the principal incandescent lamps lighted for Syra—Chio (1 and 2) EIN MAN Abril 20, 1912 E: 
several hours in emergency, might not well be installed on all large pas- Scalamova— Samos ............... April 21,1912 n 
senger steamers. The stimulative effect of adequate artificial lighting, in Marmariza—Khodes.............. ee 21 1912 = 
cases of sudden night emergencies, on both intelligence and nerve, is a Bessika—Tenedos .......... Abril 24. 1912 
fector in certain classes of illuminating engineering that cannot be ignored. Sitia—Rhodes u NR May 2 1912 ini 
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The recent disaster to the “ Titame " points with terrible and fateful 
d rectness to the absolute necessity of a controlling power to regulate 
wireless telegraphy. Dreadful as was the loss of life, it is not unlikely 
that without wireless calls for help, which brought quick response, there 
might not have been a single survivor left to tell the storv of the 
“ litanic's " recklessness and tragic end. The experience of 
tlie next 24 hours showed only too plainly that without the most rigorous 
regulation wireless telegraphy might prove powerless to bring help in 
time. . . . It takes comparatively little disturbance from near-by 
sources to make the faint call for help inaudible or unintelligible, and this 
recent exprience, like many another before it, shows plainly that, how- 
ever easy tuning -out seems in theory, in practice it very often fails, since 
in obliterating the signals of noisy neighbours the distant call is lost. 
And we earnestly hore that one of the pending Bills regulating wirel>ss, or a 
substitute therefor, will be passed without delay. ‘The first requisite is 
that every operator of a wireless system shall be brought directly under 
the law so that i s keavy hand may fall upon him if he violates the con- 
ventions which must be established to insure safety for ships at sea. 


Perim—Djibouti ............... May 7, 1912 


Current Topics. 

Subjects of current interest dealt with in this issue include 
the following :— 

Mr. H. W. Malcolm continues his article on “ The Theory of the 
Submarine Telegraph Cable." 

Mr. J. H. Briggs concludes his article on ‘‘ Corrugation of Rails." 

We continue our description of Marconi wireless telegraph apparatus 

At the meeting of the Institution of Electrical Engineers last week 
the causes preventing the more general use of electricity for domestic 
purposes were again discussed. This concluded the consideration of 


the subject for the present. | 


bu 
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At the meeting of the Institution last night two Papers on meters 
were read. An abstract of that by Prof. D. Robertson, entitled 
Electric Meters on Variable Loads," appears in this issue. 


_ The subject of Light Railways is discussed in our Leading Article, 
in connection with the great development that has taken place in 
Belgium with this type of railway. 

Parliamentary.—On Tuesday Sir Howell Davies introduced in 
the House of Commons the Bill drawn up by the Incorporated 
Municipal Electrical Association conferring additions! powers on 
municipal electricity undertakers. 

A committee of the House of Commons continued the consideration 
of the Light Railways Bill promoted by the Board of Trade. 

A House of Commons Committee has approved the preamble of 
the Birmingham Corporation Bill. 

Legal.—'The report of the action brought by the Osram Lamp 
Works (Ltd.) against the “ Z " Electric Lamp Mfg. Co. is continued. 

Companies Meetings and Reports,.—The meetings of the Cuba 
Submarine Telegraph Co., Callenders Cable & Construction Co., 
and Rangoon Electric Tramways & Supply Co. are reported. 

The directors’ reports abstracted include those of the Eastern 
Telegraph Co., Eastern Extension Australasia & China Telegraph 
Co., Submarine Cables’ Trust, West African Telegraph Co., West 
Coast of America Telegraph Co., West India & Panama Telegraph Co., 


Western Telegraph Co., City of Birmingham Tramways Co., Kidder- 


minster & District Electric Lighting & Traction Co., Rio de Janeiro 
Tramways ,Light & Power Co., Sao Paulo Tramway, Light & Power 
Co., South Staffordshire Tramways (Lessee) Co., Brisbane Electric 
Tramways Investment Co., City of Brisbane Electric Light Co., and 
Chiswick Electricity Supply Corpn. 


OBITUARY. 


Sır James Rorrey.—We regret to record the death of the Chief 
Inspector of Machinery, Sir James Roffey. K.C.B.. which occurred at 
Portsmouth on Wednesday, May 1. He entered the Navy as an 
assistant engineer in 1852, and became Chief Inspector of Machinery 
in 1883. He saw active service in the China War in 1854 and in 
Egypt in 1882. 

Joun GRAY.—The death of Mr. John Gray. one of the senior 
examiners at the Patent Office, is also announced. Mr. Gray was a 
graduate in science of Aberdeen University, and an euthority on 
` electrical subjects. He was 58 years of age. and had been engaged at 

the Patent Office for 34 years. | 


PERSONAL NOTES. 


Prof. J. A. Fleming. F.R.S.. who had been carrying out some wire- 
less investigations at the Eiffel Tower. was a passenger in the Calais 
express which met with an accident on Wednesday last wcek 20 
minutes after leaving Paris. The part of the train to the rear of the 
two first carriages became derailed, but owing to the snapping of the 
coupling. the engine and two first carriages remained on the track. 
The restaurant car. which was the first carriage to be derailed and 
suffered most damage, was fortunately empty. Prof. Fleming. who 
was in one of the compartments of the carriage immediately following 
the restaurant car, escaped with only a severe shaking. He has. we 
are glad to state, now recovered from this. and our readers will join 
with us in congratulating him on his providential escape. 


Mr. F. L. N. Tuck, A.C.G.I., B.Sc. (Eng.), whose appointment as 
chief instructor in physics and electrical engineering in the Seddon 
Memorial Technical College, Auckland, N.Z., was announced last 
week, sails for the antipodes on May 1l. After obtaining the 
diploma of the A.C.G.I. at the Central Technical College in 1905, 
Mr. Tuck served an apprenticeship with the British Westinghouse 
Co. (Manchester) and had subsequent experience with Messrs. A. 
Reyrolle & Co., Hebburn-on-Tyne. For the past year he has been 
engaged in the Foreign Department of the A. E.G. in Berlin. 


Mr. T. Roberts, assistant electrical engineer, formerly telegraph 
superintendent of the Madras & Southern Mahratta Railway, has 
been granted three months’ privilege leave, with 21 months’ furlough 
to England, preparatory to retirement. 


Mr. D’Abbadie d’Arrast has resigned the general managership of 
the Cordoba Electric Light & Power Co. to take a seat on the London 
board. and Mr. G. Lewis, of Messrs. J. G. White & Co., succeeds to 
the position of manager. 


APPOINTMENTS VACANT AND FILLED. 


Hampstead (London) Borough Council invite applications for the 
office of chief electrical engineer and manager of their electricity 
undertaking. Salary £700 per annum, together with a bonus cal- 
culated on the net profits of the undertaking. Applications to the 


town clerk, Mr. A. P. Johnson. Town Hall, Haverstock Hill, London, 
N.W., by 10 a.m. Friday, May 17. 

Test room assistants, skilled in delicate workmanship, are required 
by Mr. Robert W. Paul, Newton Avenue Works, New Southgate, 
London, N. 

An assistant colliery electricizn is wanted, with a sound mechanical 
and electrical training and good experience in bar and disc coal- 
cutters, &c. See advertisement. 

A meter room assistant is required for Brighton Corporation elec- 
tricity works, Salary £2. rising to £2. 10s, per week. . Applications 
to the Electrical Engineer and Manager. Electricity Works, Brighton.. 
See advertismeent. 

A testing assistant is required for a power-station in the Midlands, 
three-phase, one-phase and d.c. 

A German electrical firm advertise for a chief constructor, pre- 
ferably with experience in the construction of electric motors, especi- 
ally railway motors. 


Mr. J. Lister, D.Sc., A. R.C.S., has been appointed principal of the 
Technical Institute, Tunbridge Wells. 


Mr. W. Frecheville. A. R.S.M.. has been appointed Professor of 
Mining in the Royal School of Mines, in succession to Prof. S. H. Cox. 
who is retiring. 


INSTITUTIONS AND SOCIETIES. 


Institution of Electrical Engineers.— The annual general meeting of 
this Institution will be held at Victoria Embankment on Thursday 


next. at 7.45 p.m., when the accounts for the year ended Dec. 31 will 


be received and considered, together with the annual report of the 
Council. During the course of the evening a marble bust of the late 
Lord Kelvin, O.M., F.R.S., past president, will be presented to the 
Institution on behalf of Lady Kelvin. 


Yorkshire Section of the Institution of Electrical Engineers.— At the 
annual general meeting of this section, which will be held at the 
University, Leeds, on Wednesday next, the following nominations 
for service on the committee during the ensuing vear will be sub- 
mitted: Chairman—Mr. S. D. Schofield. — Vice-Chairmen—Messrs. 
A. B. Mountain and H. H. Wright. | Commtittee—Messrs. W.. 
Emmott, W. Hartnell. R. Holiday, T. Roles, W. B. Woodhouse, and 
H. E. Yerbury. Further nominations will be received up to Tuesday 
next. A proposal that in future the monthly ordinary meetings 
shall be held in Leeds will also be brought forward. 


Newcastle Section of the Institution of Electrical Engineers.— The 
members of this section, together with those of the North of England 
Branch of the Association of Mining Engineers. will pay a visit to 
Middlesbrough on Saturday, May Il. Arrangements are being made 
to visit several rolling mills and waste-heat power stations. including 
the Newport Iron Works (Samuelsons ). the Britannia Steel Works 
(Dorman Long's). the New Transporter Bridge. Port Clarence, &c. 
This is the second excursion of its kind this season. the previous one 
having been in February to Darlington. The object of these visits is 
to popularise the Institution in the large and important towns in the 
district covered by the Local Section. For this purpose. those inter- 
ested in the objects of the Institution will join the party at Middles- 
brough, and the address and discussion which is arranged for the 
afternoon will bear upon the utility of the Institution to members 
residing in the Middlesbrough and Cleveland districts. 

British Association.—During the meeting of this Association. 
which will be held at Dundee from September 4 to II, an evening 
discourse will be delivered on ‘‘ Radiations, Old and New," by 
Prof. W. H. Bragg, F.R.S. 

Association of Mining Electrical Engineers.—At a meeting of the 
West of Scotland Branch of this Association, on Saturday, April 27, 
the following were nominated as office bearers : President—Mr. M. 
Brown.  Vice-President—Mr. A. B. Muirhead. Treasurer— 
Mr. D. Landale. Hon. Secretary—Mr. D. Martin, 12, Waterloo- 
street, Glasgow. For four vacancies on the Council the following 
nominations were made :. Messrs. W. Buchanan, R. H. Willis, A. 
Smellie, H. Atchley, W. L. Spence and J. M. Tweedie. 

A Paper was read by Mr. J. Gillespie. of the East of Scotland 
Branch, on the subject of ** The Operation of Electrical Apparatus in 
Mines by Remote Control.” The author admitted at the outset of 
his Paper that while very little had been done in the way of adapting 
mining electrical gear to remote control, yet. in other fields of elec- 
trical enterprise, this method of control had been developed to such 
an extent that it had passed all other systems. Everybody must 
have been impressed with a Paper recently read before the Association 
by Mr. C. A. Carlow, in which the fact that lives had been lost by 8 
few moments’ delay in switching off was emphasised. These moments 
had been lost owing to it being necessary for some person to 
proceed to a distant switch house in order to open the switch con- 
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trolling the defective cable. That being the case, would not, he 
asked, some type of emergency apparatus to break any circuit in any 
part of a mine be of service ? He considered that remote control for 
such a service could be had at a small cost. The author, in conclu- 
sion. Claimed that his Paper was an endeavour on the part of a colliery 
electrician to emphasise the small cost of remote control and the 
benefits which may be derived from its use underground. 


Royal Institution.— At a general monthly meeting of this Institu- 
tion held on the 6th inst., it was announced that his Grace the Prest- 
dent had nominated the following as vice- Presidents for the ensuing 
year: Lord Avebury, F.R.S., the Earl of Halsbury, Dr. D. W. C. 
Hood. Nir F. Laking, Bart.. Mr. H. F. Makins, Mr. Alex. Siemens, Sir 
J. Crichton- Browne, F.R.S. (treasurer), and Sir William Crookes, 
F.R.S. (hon. secretary). 


Birmingham Section of the Institution of Electrical Engineers.— In 
accordance with the Rules of the Institution relating to local sections 
the committee of this section have prepared the following list of 
officers to act during the session 1912-13: Past Chatrmen—Dr. 
C. Kapp and Messrs. R. K. Moreom and M. Railing. © Chatrman— 
Mr. A. M. Taylor. Viee-Chairmen —Mr. C. E. €. Shawtield and Dr. 
W. E. *Sumpner. Ordinary Members of Committee—Messrs. W. C, 
Goodchild, M. L. Kahn. W. J. Larke, F. M. Lea, D. K. Morris, 
M. Solomon. R. Threlfall. G. Barnard. J. F. Lister. A. Railing, 
F. W. Schiller and T. F. Wall. Hon. Serretary—Mr. H. RB. 
Matthews. 
gested that the members in each important centre should send in a 
nomination for that particular centre. Nominations should reach 
the hon. secretary not later than Wednesday. May 15. 

A students’ meeting of this section was held in Birmingham on 
May 2. Mr. A. M. Taylor presiding. A discussion | took place 
on *' Direct Current v. Alternating Current for Traction Purposes.” 
which was opened by two Papers, Mr. L. H. A. Carr outlining the 
chief advantages of the direct-current high-tension system, and Mr. 
C. H. Goulden upholding the alternating-current single-phase 
system, An interesting discussion took place in which several 
students joined. It may be pointed out that this was the first meet- 
ing exclusively for students that has been held in Birmingham, and it 

is hoped that in future such meetings may be held regularly. 


Association of Teachers in Technical Institutions.—The annual 
conference of this Association will be held at Whitsuntide in London, 
at the Polytechnic, Regent-street. A Paper will be read by Sir A. 
Keogh, K.C.B., on ** The Relations between the Imperial College of 
Science and Technology and Technical Institutions," and there 
will be a discussion on the important question of the co-operation of 
employers in technical education. a Paper on the subject being read 


by Mr. E. A. Atkins. 


Newcastle Students' Section of the Institution of Electrical 
Engineers.— The first annual report of this section states that a 
special meeting of students and their friends was held on 
December 15, 1911, at which it was unanimously agreed to form a 
students’ section in Newcastle. Subsequently, eight general meetings 
were held in the Armstrong College, at which a selection of Papers 
was read and discussed. The total number of students in the sec- 
tion is 151. the average attendance at general meetings being 54. 
The committee regret that owing to the recent industrial unrest it 
has been necessary to postpone visits to works. It is hoped, how- 
ever, to make further arrangements for the summer months. The 
best thanks of the Section are due to the Principal and Council of the 
Armstrong College for granting the use of rooms for meetings. The 
hon. secretary will be glad to receive communications regarding 
Papers and to give any information which will assist in their prepara- 
tion. The following committee has been elected for the ensuing 
session: Chairman—Mr. B. A. Robinson.  Vice-Chairman—Mr. 
T. F. Christianson. Hon. Secretary—Mr. T. E. Bridge. 31. Simp- 
son-street, Newcastle-on-Tyne. Other Members of Committee— 
Messrs, H. A. Browett, W. A. Burgess, J. G. Craven, W. Dixon, 
J. W. Dodds, P. Grice, J. Hacking. W. A. Hatch, R. Martindale, R. 
Peart, T. Sloan, E. H. E. Woodward. 


Royal Society.—At the meeting of this Society yesterday afternoon 
the following was among the Papers read: ‘‘ Some Phenomena of 
Sun-spots and of Terrestrial Magnetism,” by Dr. C. Chree, F.R.S. 


Victorian Institute of Electrical Engineers.—The seventh ordinary 
general meeting was held recently in Melbourne, when Mr. J. H. D. 
Brearley was elected president and Prof. Payne and Mr. W. J. 
Newbigin vice-presidents. The Council consists of Messrs. W. H. 
Alabaster, H. R. Harper, N. Murray, G. B. Lincolne and W. Stock, 
and Mr. Henry Jackson and Mr. Percy Rosling become past presidents. 
The hon. secretary is Mr. E. H. W. Westwood and the hon. treasurer 

- Mr. Bertram Wood.. . . ns 
Mr. Brearley said in his presidential address that the Prahrin- 


The commitee invite other nominations, and it is sug- 


Malvern Trust's tramway system had been most successful. The Trust 
could not generate power as cheaply as they were now obtaining it from 
à private company. The electric motor cars used by Melbourne Council 
would be watched with interest. 
battery would be used. 


It was stated that the Edison 
He did not believe that this battery. light as 
it was. would, with its low efhciency, displace the old lead battery. 


He referred to the fact that electrical men. in regard to their homes, 
were usually poorly equipped —just as the shoemaker's wife is gene- 


rally poorly shod. After a practical domestic experience gained 


during the past couple of years he had found nothing to rival elec- 


tricity. both for lighting and heating. 
The report presented at the meeting showed that the membership 


has reached 150, an tinerease of 30. 


———— — ee. ee —À a HÀ 


ARRANGEMENTS FOR THE WEEE. 


FRIDAY, May 10th (to.day). 
[RON AND STEEL [NsTITUTE. 


10:50 a.m. Meeting at the Institution of Civil Engineers, Great 

George-street, Westminster, 
Puvsican SOCIETY. 

Meeting at the Imperial College of Seience, Imperial Insti- 
tute-road, South Kensington. Agenda: "A Method of Mea- 
suring Small Inductances,” by Mr. S. Butterworth: “ The 
Conversion of Starch into Dextrin by. X-rays," by Mr. H. A. 
Colwell, and Dr. S. Russ; Demonstration of “ Apparatus 
for showing the Generation of Electricity by Carbon at. High 
Temperatures.” by Drs; J. A. Harker, FARIS. and G. W. C, 
Rave: and "Calibration of Wave-meters for Radio-telegraphy,” 
by Prof. G. W. O. Howe, l 

JUNIOR [INSTITUTION OF ENGINEERS. 

8 p.m. Meeting at the Institution of Electrical Engineers, Victoria 

Embankment. Paperon“ Notes on Telephone Exchange Equip- 


ment,” by Mr. A. J. Gaves. 
SATURDAY, May 11th. 
BIRMINGHAM AND District ErLkcTRIC CLUB. 

7 pan. Meeting at the Colonnade Hotel, New-street, Birmingham. 

Paper.“ Some Notes on Are Lamps," by Messrs. A. E. Brewer- 
ton and H. F. Steventon. | 
MONDAY, May 13th. 
Rovar SOCIETY or Arts, 

$ pan. Meeting at John-street, Adelphi. 
Engines," by Capt. A. Riall Sankey, R.E. 
GRADUATES) ASSOCIATION OF THE INSTITUTION OF MECHANICAL 

ENGINEERS. 

$ p.m. Meeting at Storey's Gate. Discussion on 
Electricity for Railway Traction.” 
TUESDAY, May 14th. 
SCOTTISH SECTION OF THE [NSTITUTION OF ELECTRICAL ENGINEERS. . 

8 p.m. Annual General. Meeting at 207, Bath.street, Glasgow. 
Annual Report and Election of Oftice-bearers. Followed by 
Paper on © Power Generation and Distribution in the Clyde 
Valley Electrical Power Company's Area,” by Mr. D. A. Starr. 


WEDNESDAY, May 15th. 


RovarL Socrety OF ARTS. 

8 p.m. Mecting at John-Street, Adelphi. Paper on “ The Manu- 
facture of Nitrates from the Atmosphere,” by Mr. E. Kilburn 
Scott. 

THURSDAY, May 16th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

7:45 p.m. Annual General Meeting at Victoria Embankment. 

8:30 p.m. Ordinary General Meeting. Paper on “ Condensers in 
Series with Metal Filament Lamps,” by Mr. A. W. Ashton. 


PRIDAY, May 17th. 


S p.m. 


Lecture on ‘ Heavy Oil 
Howard Lecture HI. 


“Steam and 


Rovar INSTITUTION. 
9 p.m. Mecting at  Albemarle-street. Discourse on 
Frequency Currents," by Mr. W. Duddell, F.R.S. 


THE, LONDON ELECTRICAL ENGINEERS. 
Officer Commanding: Lieut. Col. H. M. Leaf. 
The following orders have been issued for the current week :— 

Monday, May 13th, “ A" Company.—Infantry drill, 7:30 to 8:30 p.m. 
Technical work, 8:45 to 10 p.m. 

Tuesday, May 14th, “ B" Company.—Infantry drill, 7:30 to 8:30 p.m. 
Technical work, 8:45 to 10 p.m. 

Wednesday, Mav 15th.—All Companies, annual course of musketrv at 
Purfleet. All instructions and railway tickets will be sent to members 
notifving the O.C. that they can attend on this date. 

Thursday, May 16th, ©“ C" Company.—Infantry drill, 7:30 to 8:30 p.m. 
Technical work, 8:45 to 10 p. m. 

Fridav, May l7th. “ D" Company.—Infantry drill, 7:30 to 8:30 p.m. 
Technical work, 8:45 to 10 p.m. ij 

Recruits’ Instruction will be continued on Tuesdays and Fridays for all 
those not passed out by the Adjutant. 

Saturday, May 18th.—Annual course of musketry at Purfleet, for instruc- 
tions, aee details for Wednesday, May loth. 

Headquarters will be opened for regimental business from 10 a.m. 


till 12 noon. 


“ High- 
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ones. When there is fluid friction, but no solid friction, the steady 
load charecteristic becomes elmost a streight line sloping downwards. 
The lines would be exactly straight if the speed of the meter were 
taken as abscissa instead of thelosd. When both solid and fluid fric- 
tion are present, the characteristics are intermediate between those 
considered. Each kind of friction tends to correct the errors due to 
the other. Sometimes the one end sometimes the other will pre- 
dominate according to the load and other cireumstences. It should 
be remembered that the proportion of each friction with & given 
meter varies with the load, that of the solid friction being inversely 
and of the fluid friction approximately directly proportions! to the 
load, while the proportion of the latter to the former varies cpproxi- 
mately with the square of the load. 

In the experiments a variable current was passed through the mein 
coils of all the meters, while a constant voltage was maintained on the 
shunts of the energy meters. The current was measured by a copper 
voltameter, and the voltage by a Nalder volt potentiometer and 
Weston cell. A shunted moving coil instrument and a Kelvin balance 
were also included in the main cireuit, and gave readings of the mean 
and R.M.S. values of the current when the frequency wes high enough. 
The variations of the current were obtained by means of a motor- 
dtiven rotating switch, which completed the circuit during one- 
quarter of each revolution. The load thus had a form factor of 2. 
In the first series of éxperiments no attempt was made to keep the 
maximum current constant, and it varied froht about 30 amperes. 
down to about 16 amperes, mostiof the meters being of the 10-atpere 
size. One or two meters showed some evidence of a slight per- 
manent change of constent under treatment. In the second series, 
which is the more reliable of the two, the load wes adjusted at the 
beginning of each experiment to exactly 10 amperes, the rotating 
switch being short-circuited for a moment to allow this to be done. 
It was then left running for exactly two hours altogether. A com- 
plete calibration of the meters with steady load was made before 
commencing the variable load tests, and steady load testa at 5 and 10- 
amperes were interspersed et intervals. All the experiments were 
made with the room temperature between 55°F. end 63°F., but in 
only a few of them did it differ from 60°F. by more than 2°F., and in 
practically all the experiments of the second series it was found pos- 
sible to keep the room temperature between 60°F. and 61°F. - 

.It must be remembered that the experiments were devised so as to 
‘mragnify any variable load peculiarities which might exist in order tọ- 
make certain of detecting them. Consequertty the errors which are 
likely to arise in actus! usé are very much smaller than those shown 
by the éurves. Again, when comp2ting the results with different 
nrokes it is necessary to bear in mind that all are mot comparable in 
point of price, being intended for different services, and that Nos. 1, 
16 and 17 are 50-ampere meters, No. 18 a 25-ampere meter, and the 
rest 10-ampere meters. In other words, these four were run at & 
much smaller load compared with their rating than the others, which 
would magnify their solid friction effects and diminish their fluid 
friction ones. Further, it was necessary to open the cases of Nos. 2, 
3. 6, 7 and 18 for each reading in order to get et the wheel scales. 
These were therefore subject to & greater risk of getting dusty and 

»meged inside then the others. The results of the experiments ere 
plotted in Figs. 1 to 6, in which they are grouped according to their 
type. In these figures the ordinste is the “ correcting factor " or 
number by which the record has to be multiplied to make it agree 
with the rate at which the meter runs on & ste2dy load of 10 amperes. 
They ere plotted downwards so as to make the curve rise when the 
meter record is high and fall when it is low. It will be seen thet 
these curves are in general agreement with the theory but that one or 
two discrep2ncies arise. 

The results for the old-tvpe Ferranti meter ere given in Fig. 1. It 
will be noticed thst the error approaches. but does not quite reach, 
the correcting fector of which would apply to the ideal fluid friction 
meter on this loed. The difference is due to the friction of the spindle 
and counting train, and et full load it would probably be much 
sm?ller. It may be due in pòrt to & chenge in the form factor of the 
losd caused by sparking at the switch, end by the finite rate of growth 
of the current. Probably most of the effect is caused by the reduction cf 
the driving torque owing to the eddy currents induced in the body of 
the magnets by the changes of the main current. 

The next diegrem (Fig. 2) shows tests of Hookham and modern 
Ferranti meters. The consistency of the latter is most remarkable, 
none of the points for either of the two mo»ters on the full load test 
(second series) deviating by more thzn thre2 p=rts in a thousand from 
the smooth curve drawn through their mean. The discrepancy of the 
readings for one meter from & smooth curve drawn through its own 
points is not more than one part in a thousand. The other series does 
not give such consistent results owing to the variation of the maxi- 
mum load. It will be noticed that the solid friction makes the meters 
record too little when the load frequency is small. No. 18 shows è 


ELECTRICAL METERS ON VARIABLE LOADS.* 


BY D. ROBERTSON, B.SC. 


Summary.—The Paper deals both theoretically and experimentally 
with the behaviour of electricity meters on variable loads. Experiments 
made at the Merchant Venturers’ Technical College and on the Devon- 
port & District Tramways are described, and the results are discussed, 
They confirm the theoretical conclusions, but show that the etfects are 


small on a tramway load. 


The behaviour of meters of the motor class when subject to vari- 
able loads, such as that of a tramway system, has several times been 
called in question by those who have to pay according to the record of 
such meters. It has been suggested that they are bound to record 
against the consumer on such loads because of the fact that they con- 
tinue to run for a little while after the load is shut off, the ellied fact 
. on the other side, viz., that they do not immediately attain full 

speed when the load is applied, being often overlooked. Both 
theoreticat considerations and the results of a control experiment on 
new meters, however, show conelusively that on a tramway :load 
meters do not behave appreciably differently from what their steady 
load characteristics would lead one to expect. 

As is well known, the law connecting the resisting torque with the 
speed in a motor. meter must be the same as that connecting the 
driving torque with the current, or power, being metered if the meter 
is to be accurate on gll loads. This agreement can only be approxi- 
mately attained im practiee, but if it could be made perfect, then, 
however complex the law might be, the meter, when properly cali- 
brated, would be correct on all steady loads and aleo on all variable 
loads which chenge sufficiently slowly to make the inertia torque 
negligible. But it would not necessarily be accurete on loeds which 
vary sufficiently rapidly to produce appreciable inertia torques on 
the rotor of the meter. In ordinary meters we can conveniently 
divide the resisting torque into three components—solid friction 
torque, eddy current torque and fluid friction torque—and assume 
these to be respectively constant, proportional to the speed and to the 
square of the speed. 

A meter in which the main resisting torque is fluid friction, such as 
in the old Ferranti and Schallenberger meters, may be termed a fluid 
friction meter, and may be dismissed at once. If everything else but 
fluid. friction were absent, and it retzined the square law at inde-. 
finitely smell speeds, such & meter would never stop when once 
started and would record an infinitely great &mount after the load 
was switched off. Also, on a rapidly variable cyclic load whose fre- 
quency is high enough to make the speed practically constant 
throughout the cycle, the mean driving torque, on which the speed 
depends, i$ proportional to the mean square of the load, and so the 
record would give the R.M.S. instead of the mean load. With a 
rectanguiar-wave load of high frequency, on for one-fourth and off 
for three-fourths of each cycle, a fluid friction meter would record 
twice as much as it ought. Actual fluid friction meters are not quite 
so bad because they always have some solid friction which prevents 
enything like continuous rotation when the loed is off. 

In practically all modern motor meters the main control is an eddy- 
current. brake, and these may be termed eddy brake meters. When 
the solid friction is exactly compensated and fluid friction absent, the 
mean current or power being metered will be strictly proportional to 
the mean speed, and the meter, if properly calibrated, will always 
record correctly whether the load chepges rapidly or slowly, what- 
ever the wave-form of the load may be, and however much inertia 
the rotor may have. Like the fluid friction meter. it would slow 
down asymptotically, but unlike it, it would only record æ finite 
amount while stopping and that would be exactly equ»! to the loss of 
record while it w2s getting up speed. Its steady load chrrecteristic 
is a horizontal straight line. Solid friction elters this stedy load 
characteristic into a rising curve. On rapidly varying loads solid 
friction makes it record too little as compared with its rate at a steady 
load equa! to the maximum. The rate under varicble logd, however, 
agrees with that at a steady load equa! to the mean losd. The 
starting and stopping error increases indefinitely a3 the duration of 
the load is diminished, but under the worst conditions likely to occur 
in practice the variable load error, compared with the rete at maxi- 
mum load, is of the same order as the ratio of unbalanced frictional 
torque to the eddy brake torque at the speed corresponding to the 
maximum load ; it gets less as the load on the meter is made greater. 

Over compensation may be regarded as & negative friction, and pro- 
duces the opposite effects from friction itself. Owing to the variation 
of the solid friction, perfect compensation can never be obtained by 
putting field turns in the shunt cireuit, and so such meters are gener- 
ally under-compensated at low loads and over-compensated at large 


* Abstract of a Paper read before the Institution of Electrical 
Engineers. | y ' 
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very large amount of fluid friction, especially as it was well under 


full load even in the first series. It is, however, an obsolete type, 


having been superseded by No. 1, which is much better. No.lisa 


50-ampere meter, and if tested at full load would probably show an 
error at least as great as Nos. 13 and 14. 

Theory indicates that with a load of the type used, constant solid 
friction gives a constant error on the slow side for all load frequencies 
above that at which the rotor just stops each cycle; below that the 
error gradually diminishes to zero. The actual curves of Fig. 3 differ 
somewhat from this. Nos. 6 and 7, which may be taken as typical of 
this type, show a larger error at low frequency, which is caused by the 
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Fio. l—ExrrmmzNTAL HxsuLTS FOR OLD-TYPE FERRANTI METER 
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incapase, of aolid. friction, which is neglected’ in the theory. At the. 


higher load frequencies the meter speed does not oscillate much. from: 
the mean, but at the lower frequencies the rotor stops, or nearly does 


60, every cycle, and. so the greater friction at low. speeds conses into: 


play. The irregularities of some of.the points for Nos. 6 and 7. may 
be errom of. reading, as the position of the gears made wheel scales 
very amiward:to use: Some of them may also be due to the intru- 
Son of dust. particles and, variations in the fixing of.the cover which 
came very close to.the disc. The results for meters Nos. 4 and 5, 
which are giwen.on thesame diagram and also on Fig, 5, agree more 
nearly with the. theoretical.deduction that the error.should be zero at 
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zero frequency. But the readings are so erratic that the later part of 
the curve for No. 5 on Fig, 5, which is drawn to a smaller scale, is only 
guesswork, while that for No. 4 goes off the paper altogether on 
Fig.3. From the curves for these meters on Fig. 5 it will be seen that 
the erron increases with the frequeney up to a certain point and then. 
diminishes, the maximum error for No. 4 being very large. No. 5 
only shows traces of the same phenomenon at full load,. but they are. 
more distinct when it is overloaded. The brushes on these meters 
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are carried on a rocking arm whose position is varied with the current 
and the trouble is probably due to oscillations of this arm with the 
pulsetions of the load, and the effect is grestest when the condition 
of resonance is atteined. The meters tested out all right with steady 
load after the variable load tests were over. These meters had cyclo- 
meter diels in which the reading could be estimated to qo's unit, and 
they were tested without breaking the makers’ seals. 

Fig. 4, which gives the results for three types of energy meter, 
shows the same effect of incressing solid friction with diminishing 
rotor speed. All of them show that the solid friction is over-com- 
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Fic. 3.—EXPERIMENTAL RESULTS. FOR. COMMUTATOR AMPERE-HOUR. 
METERS (Eppy. BRaxB MeTRRS Wrfu SoLID FRICTION). 


pensated when running, with the result.that they record too much on 


variable loads. The faet that they are over-compensated is also 
‘confirmed by the steady load characteristic. However, the error is 


small in all of them, especially for No. 18, which is-of the switchboard 
type and is the most expensive meter òf the lot. The small'error is 
particularly good: seeing that it was a 50:ampere meter tested at 10. 
amperes. It will: be seen that'the experiments: confirm the-conctü- 
sion: that this error is lese with greater loads. — Alltlie meters in this 
group could be improved by readjusting the compensating coil, and 
the author would suggest that these should be set so that the steady: 
load’ characteristic is level: from, say, one-quarter to three-quarters, 
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Fig. 4.— EXPERIMENTAL RESULTS FOR COMMUTATOR ENERGY METERŞ 
(EDDY BRAKE METERS WITH COMPENSATED SOLID FRICTION). 


load.$ The meter would then require a rather greater starting 
current than with the usual adjustment, but, since this type of meter 
is not used on circuits which are liable to be running on light loads 
for long times, the overall acouracy would be increased. 

One of the types of meter for which the results are given in Fig. 5 
has an armature which oscillates between two stops instead of rotatin 
continuously about its axis. This. has the advantage that-flexible 
strips can be employed instead of brushes and a commutator so as fa 
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avoid the various troubles to which the latter give rise. At each end 
of the swing a contact is made by which the dials are electrically 
operated. The same mechanism also operates a reversing switch in 
the shunt circuit so as to send the armature back to the other stop. 
"The only friction acting on the armature is therefore that of its own 
pivots, which is compensated in the usual manner, but the oscillation 
seems to introduce difficulties of its own. The errors found in the two 
examples tested both on steady load and on variable load are greater 
than is usual for a watt-hour meter. 

Fig. 6 shows the results of the second series of tests only on three of 
the well-known Aron clock meters. It will be noticed that large 
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Fic. 5.—EXPERIMENTAL RESULTS FoR Eppy BRAKE METERS WITH 


t SpEcraL FEATURES (SMALL SCALE). 


Nos. 4 and 5 are ampere-hour meters with brushes on & rocking arm, and with spiral 
T ME comnrutator segments. E OA 

Ñoajll;and 12 have an oscillating armature with electriea] counting mechanism and 

pen 28 RS ease reversing switch for shunt. ; RS 


errdrs may arise when the frequency of,the load is the same as that of. 
the pendulums.:' This phenomenon is exhibited over a very narrow. 
range of load frequency beyond. which the meters are remarkably 
accurate.. In order to detect the effect at all, considerable care is re- 


quired in adjusting the speed of the switch to the proper value and in. 


keeping it at it, but when once the right. frequency is obtained a few. 
ainutes’ observation of the pendulums will show that something 
unusual is happening. The amplitude of the swing of the pendulums 
changes rapidly through a wide range, and visible alterations take 
place in its frequency while doing so. Owing to the small range over 
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Fic. 6.—ExPERIMENTAL RESULTS FOR ARON CLOCK METERS. 


which it happens, this irregularity is of no practical importance on, 
ordinary variable loads. This was proved by experiments made by 
the author at the Devonport District Tramway ' switch-house. ' 


Standard B.T.H. and Aron meters of 200-ampere size, known to be. 


in substantial agreement on steady load, were placed in series with a 
tramway feeder whose load was within their range. 


: Readings were. 
taken hourly during the first day, and daily for some time afterwards. 


At first the Aron meter ran very slightly faster than the B.T.-H.,' 


but after some rather heavy traffic about midday the latter began to 
recover its position, and by the end of the day the records agreed 
within 1} parts in a thousand, being 734-8 for the Aron and 735-9 for 
the B.T.-H. This close agreement between two meters differing so 
widely in their construction and principle of action was taken as con- 
clusive proof that neither of them behaved appreciably differently on 
a tramway load from what they did on steady load. Permanent 
effects of sudden loads are, of course, not included in this statement ; 
they can always be detected by a steady load test. Such permanent 
effects were shown during these experiments, for the difference 
between the daily records increased day by day, showing a consider- 
able change in one or both meters. After some days the B.T..H. 
meter began to spark, probably due to the entrance of dust through 
holes in the temporary base-board, and this became so bad as to 
render a further test of little value. A steady load test after the first 
day's run did show that even in that short time the B.T.-H. meter 
was permanently accelerated to a small extent; and it is generally 
recognised that this type of meter is subject to such changes. The 
blame is generally put on the permanent magnets, and those of the 
meter emploved in this test were placed inside a thick iron'.box with 
the object of shielding them. The author thinks, however, that the 
coils themselves may be a contributory cause, owing to their being 
insufficiently rigid in themselves and their supports to withstand 
without permanent strain the momentary. forces of attraction pro- 
duced by a heavy overload. 2 ys 

We may summarise the results of experiment and theory together 
thus : (1) Meters whose main control is fluid friction are quite unsuit- 
able for variable loads. (2) Mercury meters run faster than they 
ought to on variable loads, and in some cases this error may be 
serious. It is necessary to make tests on each separate type to make 
certain that the fluid friction is kept within limits. The propor- 
tional amount of fluid friction at full load should not exceed four or 
five times the permissible error at that load. (3) Electricity (am- 
pere-hour) meters of the commutator type generally record low on 
variable loads, but, except when the load is such as to allow the 
meter to stop frequently, the errors are the same as on steady loads. 
The proportional solid friction should not exceed the permissible 
error. (4) Energy (watt-hour) meters of the commutator type can 
be made almost dead accurate for variable loads which do not often 
allow the rotor to come to rest. The compensating coils should be 
adjusted, not to get the minimum starting current without creeping, 
but to give a level characteristic above, say, quarter load. When the 
adjustment is not right the variable load errors are about the same ás 
the steady load ones.: (5) The simplest arrangements are the best. 
Additions made with the object of improving the steady load char 
acteristic may cause serious’ errors on variable loads. (6) Clock 
meters in which there is little damping of the pendulums are as accu- 
rate on variable as on steady loads except within a small range of load 
frequency in which resonance effects occur. This type of meter 
should not be employed on cyclic loads, such as flashing signs; unless 
the load frequency differs considerably from that of the pendulums 
(about 80 cycles per minute). The Paper concludes with an appendix 


in which the various pgints raised in the Paper are mathematically 
discussed. 


POWER SUPPLY OF THE BOSTON ELEVATED 
RAILWAY.* 


The Boston Elevated Railway, serving a metropolitan district of 
over 100 square miles and a population of approximately 1,500,000 
people, with nearly 500 miles of track, has long afforded a notable 
example of the economical use of direct-current power generation and 
distribution. Seven continuous-current power stations, none of 
them exceeding 14,000 kw. in capacity, have been operated regularly, 
and one small steam station and two gas-engine stations have been 
used intermittently to relieve the peaks. These stations, through 
skilful management, were producing electrical energy at a cost 
equal to if not lower than most of the large central stations in other 
cities. The average cost of power at the station switchboards for 
the entire system averaged 0-37d. per kilowatt-hour throughout the 
year, and in some months was less than 0-35d. This cost included 
coal, labour, repairs, supplies and superintendence, but no overhead 
charges on the plant investment. 

During the last five years the demand for power-has increased 
rapidly owing to the extension of elevated and surface lines into the 
suburban districts.and the use of larger and heavier rolling stock. 
The Company had therefore to face the problem of building several 
new direct-current stations of moderate size near the new load centres 

* Abstract of articles in the ‘ Electric] Railway Journal”; and 
“ Electrical World.” . 
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on the outskirts of the system, or of building one large elternsting- 
current generating station at à favourable location on tidewater and 
distributing high-tension current in underground cables to several 
converter substations from which energy cou!d be fed to the trolley 
wires. 

In 1908 the Stone & Webster Engineering Corporation wes engaged 
to investigate and report on the whole power situation. A careful 
analysis of the first cost and producing cost of both systems of 
generation and distribution wes made by these engineers. The 
metropolitan district is, roughly, in the form of two-thirds of a circ!e 
with the business district and area of maximum losd in the centre. 
A map was made on which the existing ond proposed direct-current 
steam stations were located, and the costs of power delivered at the 
cars at varying distances from the several stations were drawn on 
the map as concentric circles surrounding each station. A similar 
map was prepared for an alternating-current. generating ststion ond 
sub-stations, end bv superimposing one mèp on the other the 
economic limits of direct-current generation and distribution were 
obtained as the loci of the points of intersection of the circles repre- 
senting equa! costs for alternating current and direct current. This 
method showed that alternating-current distribution was more 
economical for the rapidly developing districts Iving bevond an 
approximate circle having a radius of 3 miles, with its centre in the 
business district. The engineers therefore recommended the con- 
struction of à complete new alternating-current gencrating station 
of large size located on tidewater in South Boston, building an 
underground transmission line in the form of » loop about 8 miles in 
diameter, and installing for immediate needs six new sub-stations 
connected through the transmission line with the new station. 
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late in 1910 the directors of the Boston Elevated Railway 
authoriged the expenditure of nearly £750,000 to carry out these 
recommendations, and the Stone & Webster Engineering Corporation 
were retained as designing and constructing engineers. Work was 
commenced on the new station early last year. and this station, 
which contains two 15,000-kw. Curtis turbo-generators, has recently 
been completed ; whilst five of the six new sub-stations have been 
built, and 85 per cent. of the transmission-line ducts and cables 
have been installed during the past year. 

The oldest power station of the Company was built 2s long 2go as 
1888 to supply current for the first electric line in the Boston district, 
opened between Brookline and Boston in January, 1889. Other 
steam-driven stations followed, the most modern dsting from 1901, 
whilst in 1906 two small producer gas-engine stations were equipped 
for operation at peak load times. The generating capacity of the 
entire system, however, although increased from 31,000 kw. in 1902 
to 91,138 kw. last year, has barely kept pace with the average hourly 
demand, and has always been below the maximum hourly loeds. 
At present, including the sub-station plant, the continuous-current 
generating capacity totals 51,138 kw., and after allowing for the 
shutting down of five of the oldest stations this vear, the generating 
Capacity of the system can be raised without building any other new 
Power stations to 90,200 kw. An additional 80,000 kw. could be 
added by enlarging the South Boston station to the ultimate size for 
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EFFECT or TEMPERATURE ON PowER STATION LoAD, 


which it is designed, so that the power requirements of the future have 
now been provided for for in advance. 

The peak load on the system occurs between 5 p.m. and 6 p.m. 
during the winter months, whilst the morning rush-hour peak load is 
normally about 90 per cent. of the evening logd. The summer peak 
loads gre between 70 per cent. «nd 75 per cent. of the winter peaks. 
This is accounted for lergely by the use of light open cars on many lines 
end the fact that there is no demend for hast, and also by the fact 
that the car resistance in worm westher is less then in cold weather. 
The last two factors prcduce » striking relation between the load of thè 
system and the atmospheric tempereture, which is well illustreted 
by the diagram Fig, |. An ineresse of epproximetely 400 kw. in 
the toto! losd on the svstem results from è decrease of 1 deg. in the 
etmospherie temperature, The night load between D a.m. and 
5:30 a.m. averages about 3,000 kw. in the summer months, end 
2.000 kw. in the winter months, This losd normally is erried by 
two of four favourably located stations, the other stations being shut 
down during this pericd. 

The network of overbosd trollev wires, consisting of more then 
465 miles, et the present time is divided into 76 feeder sections, of 
which 38 are fed from è single generating station or sub-ststion. The 
remaining sections ore fed joint!v by two or more generating stations. 
These jointly fed sections permit 5! the direct-current power stations 
to be operated in pyrs!ll.— [If onv station is overlosded the generetor 
voltage at that station is lowered. the result being thet the other 
stations tok» more of the losd of these sections, thus relieving the 
load on the station previously overlocded. In this way the load 
is fairly evenly distributed over èll the stations end & high load 
factor is obtained for each station. 

Taree-phese 25-eyele alternating current. is 
yonereted at 6,600 volts at the South Boston 
power station and stepped up to 13.200 volts 
through compensators, whilst 1,000 kw. and 
2.000 kw, rotaries form the standard equipment 
of the various sub-stotions. 

Up to the present time the load despatching of 
the system hes been directed from the centra! 
power station by a chief despatcher and two 
assistants, who receive hourly reports from «ll 
stotions. m emergencies the despzteher on 
duty gives the neeessery instructions to ell the 
power stations to regulate the voltage so as to 
equslise the loads. These despztchers are to 
he moved to the South Boston station, 
ond from there they will order the direct- 
current — generating stetion and sub-station 
operation ès well as the alterneting-current 
generation, 

The New Statton.—The new South Boston 
power station is designed to be extended to an 
ultimate equipment of 125,000 kw., and typifies 
the latest practice in electrica! production by 
large turbine units. It is locsted on tidewater 
ond on property adjoining the South Boston 
station of the Boston Edison Co.. and is chgrec- 
terised by elaborate cosl-hendling fzcilities, 
& coil-storege space cccommodsting & msximum 
of 100.000 tons, extensive supply of condensing 
water with special screening instellztion, unit boiler plant with 
modern mechanic: stoker system, large turbine room, switching and 
"bus structure. 

The coal-handling instellstion consists essentially of 2 450 ft. by 
50 ft. unloading wharf equipped with two structural-steel unloading 
towers running on 24 ft. gouge roils, with o standord-gsuge trolley 
treck between for unlosding directly into cars; æ hoisting equip- 
ment in the towers designed for handling & total of 200 tons per hour ; 
& c2ble-car trestle railway running inshore along the side of the coal- 
storage ree, and c 300 ft. movable steel transfer bridge, hopper and 
crusher installation. 

To deliver coal direct from the vessels into the overhead bunkers 
of the station the cable cars are dumped into a hopper below the 
trestle opposite an elevating conveyer tower. From there it drop3 
into @ crusher and is elevated by an inclined 24 in. Robins belt con- 
veyer to the top of the czr-loading hopper. It then falls on z return 
belt. conveye1 which elevates it to the top of the tower opposite the 
coe] crusher, from which it falls upon « cross-conveyer leading into the 
boiler-room under the roof. The discharge from the first conveyer 
flight can be deflected into the ecr-losding hopper, which hes storege 
space for 200 tons. The movable transfer bridge spznning the stock 
pile is equipped with a single travelling electric reclaiming tower 
designed to handle 200 tons per hour. The storage bunkers overithe 
boilers are served by two longitudinsl, conveyers, (and ‘the fuel 
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is dropped from the bunkers through gates into a travelling 
weighing crane which distributes it to the stoker installation. The 
latter consists of a seven-retort Tavlor automatic stoker with exten- 
sion grate for each boiler, the stokers being guaranteed for overloads 
up to 240 per cent. of the boiler rating. 

The boiler equipment consists of 16 600 H.P. Babcock & Wilcox 
water-tube units, the furnaces of which are supplied with forced draft 
by three Sturtevant Multivane fens heving a combined output of 
360,000 cu. ft. of air per minute. These are located in the boiler- 
room basement and are direct driven by reciprocating engines located 
in the turbine room. The air supply is drawn down through the 
boiler room from the space around the smoke flues, and is discharged 
into a common blast duct 4 ft. by 12 ft. in scetion located under the 
firing aisle. Four stoker engines ere provided, each being capable of 
handling eight equipments. Two steel stacks are provided, lined 
with brick to the top. These are 13 ft. in diameter inside and rise 
211 ft. above the boiler-room floor. The stacks are supported on 
plate girders carried by steel columns. 

The floor of the turbine room is carried at the same level as the 
| ll between the two rooms | 

h: | 
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is carried down only . 


guides formed in the concrete walls and the slack is taken up by an 
idle drum on the rear side. The top drum is revolved by a motor 
geared to give the drum a rotative speed of about 1 ft. per minute. 
The discharge tunnel is located immediately above the intake tunnel 
(see Fig. 2), the water being confined in a channel formed by the 
wall of the supply basin and a timber bulkhead extending out to the 
harbour line. 

The main generators are ventilated by an air supply taken from 
outside the boiler-room roof and carried to the machines bv a duct 
system. Two steam-driven exciters and one motor-operated unit 
are provided. and for station lighting and crane service when the 
main units are shut down a 200 kw. 440-volt three-pase 25-cycle 
turbo-generator set is used. A 100-ton Morgan electric travelling 
crane serves the turbine room. | j 

The switching equipment is housed in a four-storey structure 
facing the turbine room. The station transformers and outgoing 
cable terminals are located on the ground floor. The second floor is 
devoted to generator and feeder ‘bus bars and the third to oil switches. 
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a 22 ft. wide open bay under the boiler-room on the turbine-room 
side. Most of the auxiliary machinery is placed in this bay, the | 
arrangement conducing to economy in labour. | 

Two six-stage vertical 15,000-kw. four-pole 6,600-volt Curtis 
turbo-alternators are at present installed, each machine delivering 
three-phase current at 25 cycles when running at 750 revs. per min. 
Each turbine is mounted on top of à Worthington surface condenser. 
The auxiliary equipment is steam driven. 

One of the most interesting features of the new station is the sys- 
tem of condensing-water service. The intake and discharge tunnels 
have been designed to handle all the water required when the plant 
is completed to its maximum size, the former being 13 ft. square and 
the latter 15 ft. by 13 ft. in cross-section. The tunnels can convey 
225,000 gallons per minute. Both tunnels are of reinforced concrete 
construction. The intake tunnel opening in the Company’s sea wall is 
divided by longitudinal concrete walls 24 in. thick into four passages, 
each of which contains a stationary screen and a revolving screen, 
besides guides for stop logs and watertight gates. The fixed and 
revolving screens are inclined at an angle of 15 deg. The revolving 
screens, which were designed by the Stone & Webster Engineering 
Corpn., consist of 42 in. linked sections passing round five-tooth 
sprockets at the top and bottom. The screen sections run in grooved 


On the top floor are an operating gallery, with remote-control bench- 
board, a rheostat room and a storage-battery compartment, the 
battery being used in operating the oil-switch motors. The battery 
is charged by a small motor-generator set placed in the rheostat 
room. The 'bus-bar compartments are of reinforced concrete, and 
are designed to facilitate inspection without danger to emploves. 
Duplicate generator bars with sectionalising switches are provided, 
and either or both generators can be used to feed any sub-station from 
either or both halves of the station bars. Automatic oil switches are 
used on all outgoing lines. 

The generator potential is raised from 6,600 volts to 13,200 volts 
for transmission to sub-stations by auto-transformers inserted 
between the generators and the high-tension ’bus bars, these 1 to 2 
transformers being located in brick compartments on the outside of 
the station wall. All the electrical equipment was supplied by the 
General Electric Co. 

The reconstruction of the system as above outlined was carried 
through in less than one year. The cost of the generating plant. 
underground transmission lines and sub-stations complete was £23 
per kilowatt rating of the initial equipment. The extension of 
the system can be made at a reduced cost as the demands of the 
service increase. : 


for receiving may be varied between 100 and 2,599 metres. 


The masts ar? built of steel sections as describ»l later, and 
they are from 120 ft. to 250 ft. in height. The aerial is of the 
umbrella type, and cozsists of four vertical wires suspended 
from the main mast. Each of these is joined at the tops to two 
more Wires suspended between the main and an extension mast. 
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THE MARCONI SYSTEM OF WIRELESS TELEGRAPHY. | At the lower end these four vertical wires are brought together 
| to the leading-in insulator fixed to the power house. The earth 

connection, which is of the utmost importance, is secured by a 
W oa " number of galvanised iron plates of No. 24 gauge, which are 
IRELESS TATIONS. buried on edge in the earth in two semi-circles symmetrically 

In passing to a description of the Marconi Company's wire- arranged in regard to the central mast, each having a radius of 
less station, we may say a few words on the standard 5 kw. land about 40 ft. If the site is rockv, it mav be necessary to lay the 
installation. This is designed to have a working arrangement plates flat. Each plate is connected by a wire to the centre of 


(Continued from page 136.) 


under normal conditions of 400 nautical miles over water, this the semicircle, and cables are run from these centres into the 
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Fic. 23.— DIAGRAM OF STATION. 


power house. In som? casos the plates may have to be supple- 
mented by a series of radial wires. 

The station is designed to be entirely self-contained, and is 
therefore supplied with a prime mover, generator and battery of 
accumulators; or if a public supply is available a motor 
alternator alone may be provided. The prime mover is a 
vertical high-speed oil engine of 10 n.im.P., and is directly 


range being based on the assumption that the receiving station 
has an aerial system with an effective height not less than that 
of the installation transmitting, and that the wave-length is the 
most efficient one that is emploved at the latter station. 
Tuning for transmission is provided for waves of 39) and 600 
metres, and for waves between 600 and 1,200 metres ; tuning 
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Fig. 22.—SPIRAL INDUCTANCE AS USED IN Fic. 24. — WIRELESS STATION AT ATHENS 
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PRIMABY TRANSMITTING CIRCUIT. 


coupled to à 6 kw. dynamo, giving a pressure of 110 to 160 volts, 
The dynamo can be used to charge the accumulators, or to run 
the motor alternator, as desired ; or the latter may be run by 
| the accumulators direct. The motor alternator runs at 2,109 
rev3. per min., and has a capacity of 5/kw. at.300 volts-and a 
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frequency of 70. The battery of 60 accumulator cells is 
capable of a continuous run of four hours with the full load on 
the wireless plant, but owing to the necessarily intermittent 


character of telegraphic work this is equivalent to 12 hours of 
operation. 


Fic, 95.— WinELESS SrATION AT ATHENS. 


The transformer is of the single-phase iron-core type, oil 
cooled, with a capacity of 5 k.v.a. at either 10,000 or 20,000 
volts. The secondary coil is divided into two equal parts, so 
that it can supply energy at voltages suitable for transmitting 
with wave-lengths varving from 300 to 1,200 metres. Easy 
means are provided for varying the connection of these coils to 


parallel or series. 


The battery of condensers consists of eight units. 


These are 


of the independent whole glass-plate type, and each unit is 
contained in a galvanised iron tank completely filled with high 
flash-point insulating oil. The condensers are made of zinc 
sheets and glass plates supported in acradle,so that the come 
bination can be raised easily out of the tank should a glass plate 
break down in the course of working. Protective spark- points 
are fixed to enable the operator to hear at once if the potential 
across the condenser 1s greater than that for which it is de- 
signed, and to prevent failure should an abnormal strain be 
thrown upon the bank of condensers. A commutator with 
plugs is provided, so that the capacity can be quickly changed 
to correspond with any particular wave which is desired. 
Further, there is a continuously adjustable inductance, in the 
form of a heavy copper spiral. the contact to which can be 


altered in position by means of a screw having a pitch equal to 


that of the spiral, as seen in Fig. 22. The inductance of the 
high- -frequency primary circuit is kept as low as possible, 


so as to permit of the greatest possible capacity being used for 


any given wave. 
‘The transmitting “jigger? 


or oscillation transformer has 


primary and secondary windings composed of independently 
insulated copper wire laid up so as to provide for equal distri- 
bution of current throughout the component parts. Con- 
nection is made from various points of the secondary winding 
to plug sockets, so that the aerial circuit may be tuned as de- 
sired. The coupling is varied by sliding the secondary over 
the primary. Special tuning inductances are also provided, 
the winding of these being made of cable similar to that used in 


the secondary of the oscillation transformer. 


Tappings are 


taken from various points of this inductance to plug sockets, so 
that the amount of inductance can be readily varied, and the 
finer variation is secured by means of a secondary inductance. 

A simplified diagram of the connections in a station is 
given in Fig. 23. The lamps L, and L, are for the purpose o! 
protecting the rotary converter from high-frequency oscilla- 
tions. From the board carrying an ammeter A and voltmeter 
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V, the alternating current passes to the transformer and to 
inductance L for tuning the low-tension alternating-current 
circuit. This circuit contains the Morse key and magnetic 
relay, represented at K. The high-tension current passes 
through the choking coils to the primary oscillation circuit 
containing the spark discharger D, which is 
indicated twice in this diagram for con- 
venience. The circuit seen at B consists of 
a tuning lamp and inductance in shunt to 
part of the aerial. The inductance is varied 
until the lamp glows when the circuit antenna 
is oscillating, and the lamp then serves as an 
indicator whether the main circuits are in 
suitable adjust ment. 

The general arrangement of the plant in a 
wireless station is illustrated bv Figs. 24 and 
25, which refer to the 10 kw. Station at 
Athens. In Fig. 24 the alternator, which is 
belt-driven, is seen on the right, coupled by 
the insulating coupling A to the spark dis- 
charger B. In this instance the alternator is 
a rotary transformer so that it can be driven 
electrically at a later date. but for the 
moment it is belt driven. The transformer 
is seen at C, and above this are the " air 
chokes" D. In front of the transformer 1s 
the relay E, with two tubes F carrving the air 
blast for extinguishing the arcs on the relay. 
In Fig. 25 the tuning inductance for the pri- 
mary ‘oscillation circuit is seen at G. and to the 
left of thisisseen the plug commutator for the 
condensers K. The jigger or oscillation transformer is at H, and 
the aerial inductances at L. The flexible to the left goes to 
the aerial, and that to the right to the earth arrester. 


F 


Fia. 26.—A 1} kw. SHIP STATION. 


Fig. 26 shows the arrangement of apparatus on board e 
the case of a 1} kw. station. In the lower compartment is t A 
motor-alternator, with the protecting lamps on the left-han 
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side. In the upper compartment is the transformer to the left, | plied for excitation and a current of 4 amperes for charging the 
with the spark-gap on the right. In front of the transformer is | accumulator used in connection with the valve receiver. 

a condenser which is used in the aerial circuit when short-wave The adjustable electrodes of the spark discharger are 
lengths are required, and behind the spark-gap is a duplicate | mounted on a casing which completely encloses the disc, and 
condenser, which is normally in the primary oscillating circuit. | acts as a silencer for the spark. This casing is fitted with & 
The oscillation transformer, with the necessary tappings, is seen ! fan, which maintains a constant circulation of the air through 
above the spark- the casing, thus tak- 
gap, and is con- ing away the gases 
nected to the aerial formed by the dis- 
inductance on the charge; the inlet 
left. Just below and outlet of this 
the latter are the circulating system 
“air chokes.” are also made sound 

An operating proof by means of 
cabin is shown in suitable material 
Fig. 27. which allows the air 

Portable Stations. to pass. The general 
Three types of port- arrangement is well 
able stations are shown in Fig. 30, the 
made for military discharger casing 
purposes, according being at the right- 
as the transport is hand end, with a 
br cart, by motor- vertical handle for 
ear or by cavalry. adjustment of the 
We shall deal first phase position and 
with stations which the two fixed elec- 
depend upon horse- trodes to one side. 
dawn units, of The transmitter 
which an illustra- condenser consists 
tion is given in Figs. of 12 glass tubes, 
28 and 29. In this with a coating of 
case the total weight electrolytically de- 
is about 3 tons, the posited copper 
equipment being inside and out. 
divided between two limbers, one carrying the generating, | We understand that this copper is deposited directly on to the 
transmitting and receiving apparatus, and the other the | glass, and it is a feature of these condensers that the length of 
supplies, spare parts, masts and aerials. Sufhcient fuel is | the copper is adjusted so that the capacity is the same for all 
carried for a period of two to four weeks. | tubes. 

The generating plant consists of a two-cylinder petrol | ln order to avoid deliberate interference by other stations 
engine, with cranks at 180 deg., so as to give a minimum of | matters are so arranged that the wave-length can be changed 
vibration. Air cooling is adopted and high-tension magneto | instantaneously. This is effected by means of a three-way 

p switch which changes the primary wave-length, and this switch 
is mechanically connected to a similar three-way switch which 


Fic. 27.—OPERATING CABIN ON S.S. “OLYMPIC.” 


Fie. 28.—Vigw or làkw. FIELD STATION. GENERATOR END. Fic. 29.—Virtw of l$ kw. FIELD STATION (Cart Tyre. INSTRUMENT 
(Cart © ye.) CART OPEN. 


ignition. The lubrication is automatic. This engine drives | changes the wave-length of the antenna circuit to a similar 
a 1-5 kw. generator, giving alternating current at 150 volts and | extent. The corresponding station is fitted with a multiple 
a frequency of 200. In addition to the alternate-current wind- | switch, so that the same alteration in the wave of length can 
ing the generator has a separate winding connected to a com- | be effected instantaneously without fear of confusion. The 
mutator, eo that continuous current at 15 volts can be sup- | arrangement adopted allows the aerial inductance to be com- 
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posed of any desired proportion of secondary to aerial induc- 
tance. This makes it possible to retain the same degree of 
coupling for all waves. 

The Marconi Company have found that the use of capacity 
wires, which must be insulated and supported at such a height 


ria. 30.— GENERATING SET OF FIELD STATION. 


that thev interfere with horses and men, and give shocks to 
those who are unfortunate enough to touch them, are incon- 
venient. Consequently, an earth connection is made by means 
of four nets of copper wire gauze. Each net is provided with a 


Fio. 31.—ARRANGEMENT OF MasT 1N FIELD STATION. 


connecting wire, soldered into a metallic plug, and these plugs 
fit into sockets in the corners of the apparatus cart. 

. Capacity earths were introduced many years ago with the 
idea that transmitters should be very sharply tuned, and that 


| 


damping may be reduced by a capacity earth. Sharp tuning, 
however, is unnecessary. Moreover, it is the damping due to 
radiation which is thus reduced, and not the damping due to 
the loss in the aerial. 

The aerial for such stations is simplified as far as possible, 

and includes two conductors only ; each conductor consists of a 
number of bronze wires pleated on to a core of strong non- 
conducting material. 
Wooden masts are employed, the total height being up to 
70 ft. They are divided into six equal interchangeable sec- 
tions, and stays are attached to the mast at three equidistant 
points. The masts are built of six boards, forming an hexa- 
zona] outer surface, and a cylindrical hollow space within, into 
which are fitted connecting plugs of solid drawn steel tubing. 
The bottom of the mast rests on a pivot, to which is attached 
a flat metal plate; this rests on the ground, and prevents the 
mast from sinking it. A derrick is provided, which is one- 
third the height of the mast, and by this means erection can be 
effected by four men, even in a strong wind, in 15 minutes or 
less. The general arrangement is seen in Fig. 31, in which A 
is the end of the aerial support ; the pivot peg, shoe and part 
of the derrick are shown at B. 

The automobile tvpe of field station, which is similar 
to the above, is mounted on a special chassis manufactured 
by the Star Engineering Co. This chassis is equipped with a 
six-cylinder petrol engine, fitted with Bosch high-tension 
ignition, and the usual accessories, and having four speeds 
forward and one reverse ; the transmission is effected by means 
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Fic. 32. — G6 ENERAU ARRANGEMENT OF AUTOMOBILE TYPE OF STATION. 


of a live axle and worm drive. The alternator is driven by the 
main engine through a silent chain-gearing, which can be thrown 
into or out of action as required. 

The general arrangement of such a station is shown in Fig. 32. 
Here the apparatus is indicated at A and the alternator at B. 
The masts C are carried on either side of the car, and there is 
accommodation for 4 to 8 men. Thus the back of the car 
forms a convenient operating room. The weight of the station 
complete with personnel is nearly 2$ tona. 


(To be concluded.) 


EXTENSIONS IN THE ARGENTINE. 


The River Plate Electricity Co. are making extensions to their 
power station at Ensenada, in the Argentine Republic, their present 
plant, which consists of two 1,500 kw. Westinghouse turbo-alter- 
nators, being inadequate to meet the growing demand for current. 
They have, therefore, on the advice of their consulting engineers, 
Messrs. Preece, Cardew & Snell, ordered from Messrs. C. A. Parsons 
& Co. two 3,000 kw. turbo-alternatora, which present some novel 
and interesting features. 

The turbines, each of which drives its own alternator, are placed 
side by side in the station, and are so arranged that the steam 
passes in series from one to the other. Under normal full load con- 
ditions the first turbine expands the steam from 155lb. per square 
inch (absolute pressure) down to about 15 lb. per square inch, after 
which the remainder of the expansion is carried out in the low pres- 
sure turbine. The two turbines, when run together, form one com- 
plete unit of 6,000 kw., but the connecting pipes and valves are, 80 
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arranged that the high-pressure turbine can also exhaust either 
direct to the condenser or to atmosphere. whilst the low-pressure 
turbine is being overhauled; or the latter can be run alone, with the 
help of a reducing valve. This arrangement will be easily under. 
stood on referring to the accompanying diagrams (Figs. 1 and 2). 


H.P. STEAM CHEST 


HIGH PRESSURE- 
TURBINE 


LP. STEAM CHEST 


| CONDENSER 


D 
t 
l 


A[=Steam to H.P. turbine. A'=H F.stram to L.P, turbine through B, B=Reducing 
valve, steam from H.P. steam range to L.P. steam chest, C= sluice valve in connecting 
pipe from H.P. turbine to L, P., steam cliest. D - Sluice valve in connecting pipe from H.P. 
turbine to condenser. E-— Main sluice valve, F— Automatic atmospheric exhaust valve, 


Fic. 1.—DIAGRAMMATIC ARRANGEMENT OF HIGH-PRESSURE AND Low- 
PRESSURE TURBINES WITH TWO 3,000 KW. ALTERNATORS, EXCITERS, C'ON- 
DENSER AND SPECIAL CONNECTIONS. 


It will be seen at once that this provides an extremely tlexible 
and economical arrangement, and that practically all the advan- 
tages of the larger plant are obtained, whilst the cost of spare parts 
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Fic. 2, —GkNERAL ARRANGEMENT OF TWO 3,000 KW. TURBO-ALTERNATORS 
AND ExciTERS AT La PLATA. 
; x 
is considerably less; the chance, too, of both units being out of | i, 
commission at the same time is exceedingly remote. 


Each turbine is provided with its own oil pump, speed governor, : 
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and runaway governor, and the blading is of the reaction type 
throughout. a-sembled in segments on the threaded root system. 
All parts of the high-pressure turbine which are exposed to super- 
heated steam are made of cast steel, including the central section 
of the turbine casing. 

Steam turbines having high and low pressure cylinders in tandem. 
driving one alternator, have been used fora number or years. the first 
of this type, of 1,250 kw. capacity. having been installed at Elberfeld, 
in Germany. in 1899, while among more recent plants are the eight 
6.000 kw. tandem turbines at the Lot's-road Power Station, Chelsea, 
and the two of the same size at the Randfontein Estates Power 
Station, South Africa, all of which have given excellent results. It 
is. however. only quite recently that separate dynamos have been 
used on the high and low pressure turbines in some of the Waste 
Heat Co.s stations in the North-East of England, where it was 
desired that the low pressure half of the unit should be interchange- 
able with similar exhaust steam turbine units in other stations 
belonging to the power company. 

The three-phase alternators at Ensenada are cach capable of 
giving a normal full load of 3.000 kw., 0-8 power factor, 5.500/6,000 
volts, 50 eveles, 1.500 r.p.m.. as well as an overload of 20 per cent. 
for two hours, The temperature rise is guaranteed not to exceed 
60 F.after a six hours’ run at full load unity power factor. The 
stators are tunnel wound, but arranged that any one coil can be 
easily repaired without disturbing the rest; and the end windings. 
in accordance with the standard practice of the firm, are supported 
with heavy clamps against the severe stresses produced by external 
short circuits. 

The rotors are of the cvlindrical type. the coils being held in 
slots by bronze wedges after being made thoroughly solid by 
-hydraulic pressure. Each alternator is complete with its own 
exciter, which. however. is large enough to provide current when 
necessary for the two alternators. 

A surface condenser is also being supplied, complete with Parsons 
vacuum augmenter and motor-driven air pump, which must be 
capable of dealing with the whole of the steam at 20 per cent. over- 
load with cooling weter at 70/80-F. 


THE THEORY OF THE SUBMARINE TELEGRAPH 
CABLE.* 


BY H. W. MALCOLM, D.S.. 
(Continue from page 1051, Vol. LXVII.) 


Summary.—In this series cf articles a short account is given of the 
work of Lord Kelvin leading to the discovery of the “KR” law and to the 
most simple form of arrival curve. The shape of the arrival curve is 
dependent on the signalling apparatus; and to obtain the curve under 
practical conditions the apparatus must be taken into account. After a 
discussion of the general theory of the propagation of signals in cables, a 
method is developed for obtaining arrival and sending curves by simple 


calculation, for any form of apparatus. The method is illustrated by 
many examples, and is applied to derive the theory of the use of apparatus, 
such as arrangements of resistances and condensers, inductive shunts and 
artificial leaks, and to show the influence which they exert on the shape of 
the arrival curve, and, therefore, on the maximum speed of signalling. 
The results are expressed in 
and they are applicable to cables of any type. In conclusion, illustrations 
are given of the use of arrival curves to build up a message, at different 
rates of sending, whereby the influence of the apparatus can be rendered 
evident. ————— 


ractical units and are contained in tables, 


THEORETICAL DEDUCTIONS FROM THE GENERAL SOLUTION 
BY PERIODIC SERIES. 


The method just explained is extremely powerful, and by 


means of it the solution in any case, however complicated, mav 
be derived. The trouble lies in the arithmetical work of 
calculating the series, which is usually considerable, especially 
when convergence is slow. It is of great value for the hight 
which it throws on the way in which the cable works, and for 
the theoretical deductions of which it permits. 


Thus, from equations (21) and (32) it follows that 


a ost (OW 
c, =E = 2m+1 T . (44) 


ud M E 
7. * (L- EZ.) cosh Pl+ (777--2,) sinh PI 
0 


ill give the arrival curve when sending and receiving apparatus 
present. From (45) it is evident that (a) by symmetry, if 
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Z, and Z, be intervhanged—/e., if the apparatus at the ends of | curve due to a single prolonged contact. 


the cable be changed end for eni— the signals are unaltered ; 
: l Bs wat Z i 
(b) if Z, —Z,, the denominator is 2Z, cosh Pi+( 7 A sinh 
"0 


Pl. If Z,=0, and Z, 15 doubled, the denominator is 2Z, cosh 
PI+Z, sinh Pl. Hence, since these expressions differ, ?/. the 
impedance of the apparatus at one end be doubled the effect is not 
the same as if the impedances at both ends were put in series at one 
end. The volts at the receiving end are given by 


NN It 
! i e 
- : , 2E E 2n id sin (2m + 1) My i 
RRE uu a Oe ER 
(1 ez) pua. (7 y ) sinh Pl 


0 

It is seen that inference (4) does not apply to the received 
voltage. Thus, although the voltages at the receiving end of 
the cable differ in the two cases the current through the 
receiving apparatus is the same. 


THE GENERALISED KR Law. 


A cable of constants L’, R’, K’, G’, and with apparatus 
Z’ and Z’,, will have as its arrival current 


sin (2m ra ae 
wy Fs 2m 4-1 " 7 T . (46) 
Tov (Z/ +HZ) cosh PU - ( p a Z^, )sinh Pl 


In order that (", and C, may be of the same shape, correspond- 
ing terms in (44) and (46) must bear the same proportion to 
one another. This necessitates 
PIT 
or l'V(R +ip, L’) (G’ + ip, K’)= I (Ra ip L)(G6 4- ipa K), 
where p, is the value of pin the (m+ 1)" terms of (44) and (46). 
Equating real and imaginary quantities, 
l*(R'G'— p2,, L’K’) = P(RG— p?,, LK) 
U(L'G' - K’R’)=(LG+ KR), 

which must hold for the infinite number of values of p. 

RV LV Kl Gl 
RE LU KT GU 
From formula (18) for Z, it is seer that these conditions make 
Z,—pZ, Further, if Z//Z,— Z ,[Z, — py—that is, M all the 
resistances and indvctances constituting Z’, are p times those 
of Z, and all the capacities and shunts 1/4 times, the denomi- 
nators of (44) aid (46) are in the proportkn 1:p. These 
results may be summarised as follows :— 

Two cables of constants, R, L, K, G and R, L', R', G', with 
sending apparatus of impedances Z,, Z', and receiving apparatus 
of impedances Z,, Z', respectively, will transmit signals of the 
same shape, provided that 

Rv’ LV Kl Gl Z, LZ, 


R L KY Gt Z Z; 


r 


Hence =p, say. 


and the size of the signals will be in the proportion p to 1. 
In particular, when L, G, L’, G’, Z,, Z’,, Z,, Z’,, are all zero, 
the equations reduce to . 
RU Kl 
ROKY P 
or K'R'V?=KRE, which is the simplest, or Thomson, form of 
the “ KR ” law, and applies, as has been said, to the particular 
case of a cable supposed devoid of inductance and leakance, 
without apparatus, and earthed at both ends. 
Thomson dealt only with the received signals, but the above 
general form of the KR law may, from equation (89) to follow, 
be shown to hold good for the signals at the sending end as well. 


PERIODIC SOLUTION—INFINITELY SLOW SENDING. 


It is evident that the approximate method, just described, 
of calculating the shape of the arrival curve, would become an 
exact one if the speed of sending were infinitely low. The 
steady state would then have time to establish itself after every 
change, and the built-up curve would agree exactly with the 


This corresponds to 
making T infinitely great. and it ts required to find what C, then 
becomes. This problem may be solved as follows :— 

Instead of the Fourier's series (32) for the sending voltage, 
use a form of Fourier's integral. * and put 


1 a4 Ts 
VizK=,_| dy] Kid cos p(u—t)du.  . .. (41) 


This integral represents f(t) for all values of t, with certain 
limitations as to continuity. In. the present instance, let 
fu) — +E when t is positive: and let f/(f)— — E when t£ is 
negative, and substitute in (47) ; then J(u) =—E from — x 
to 0, and +E from 0 to -x. m and p are integration 
variables. 


Hence 
+s. * n 
l Ef, A i 
AO = s=] dp i | cos p(n- Dd uu — | COS puc dy 
—- . Ü , 
+ - 
* ^ at 
m NE LUN (42) 
s p 


"ince (32) may be written 


(2020 + 1)277 


SE sim p,’ 
` where p, =- 
p * a > 
T in Pa T 
it is seen that the definite integral (48) mav be regarded as 
the limit of the series (32) when the time of sending is made 
infinitely great. More generally, write 
+ s. 


by lip . . . . . . (49 
fit) i, ne (49) 


Sf, 


and consider /(f) as the real part only of (49). But since at the 
point £=0, f(t) has a finite discontinuity, it follows from the 
conditions of continuity that the integral (47) has a value equal 
to half the sum of the two values of the function /(t) at the point 
of discontinuity—z.e., it is equal to 1(EE—(— E)]. and is zero. 
Hence, in order that it may represent the voltaye E applied at 
t=0, the term +E must be added to x, 


: g ^ eP’ . 
This makes VEM i dp... (50) 


Now, as in equation (21). the received current for a periodic 
E.M.F. is given by an expression of the form 


X 


K) x 


= el 25. (51) 


and dividing, as in (33), every element of the integral (50) by 
the corresponding value of 2(1p), 


+z cer 
E E | e?! 8 E E Í et " 
r” olo) piv | pol ae = o(0) 12 yoy! po (52) 


where y=7p, and c(o) is the value of c(zp) when p is zero. 


To integrate (22), express un as the sum of a series of 
lag 
TM 
partial fractions, thus 


Ky) x An) E: 
EE e , 9 e e e " . t 3 
cQ) ans (Y-4,,)% (Ya) o ) 


d 
where jj, Y>- --Ym are the roots of o(y)=0, and 9’(y)= , e(y) | ). 
Substituting (53) in (52), dy” ! 


+x +x 
QO) A m Ya Yd Ya) QO) Tm Yn Un Y— Ya 
E LA 
aes ee oe ee ee (BA) 


G0) Lye 
This is the required expression for C,. 


* Fourier, “ Theory of Heat," p. 351, 1878. 
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Tae TELEGRAPHIC SOLUTION OBTAINED BY DIFFERENTIA- f(z). 
3x OF THE TELEPHONIC SOLUTION—THE Expansion | °F % 


THEOREM. 

The theorem to which the above reasoning has led, and of 
which (54) is the mathematical expression, is the Expansion 
Theorem of Heaviside,* who made use of it to rationalise his 
operational solutions. The foregoing method of 


deduction shows it to be the natural expression of a a 
the effect of a single instantaneous change of voltage IERI BEERRIIREEBEBE ! 
at one end of the line, and leads to the following HA JH : | 
method of application. — . DAA 7 Bu Li dos | 
Write down the periodic solution for a particular Yiite | 34 4. ] za 3 | 9 14 é A 
! 9 ium ae a d / 
irequency, |, in the CNOA ee E | 
Eis de ACN E H-U HE zane MB 3 
j Ee" | CONE ikea T iEssRiUES 
C,- P^, where y=ip. f HHENL UH : Er LH E ESI 
d ul Herentiali | menw C SLE NOE DE ELEHHHH-REHHE 
Find 2(y) by differentiation of (y). Substitute init COON T EEL 
the values of the roots of ọ(y)=0, and obtain the expo- 8 EET EEN eae -HH HHHH - 
wntial series representing the arrival curve for the case £ sH RE TESE EHI. 
under consideration. The periodic solution, which is. 7 Peer N ane KRISE 
of great value in itself, can always be obtained by the d ERE ---H--PN HHH H. 
solution of a set of simple simultaneous equations. £ [SENE HH - -H-H Saas 
The series have as particular cases series of the HHHH a FESTE TE 
: i i le—to which = TTT PP tt 
Fourier type—of which (4) is an example—to which HHHH Hr - Ge s E RE RR EI ia 
they degenerate when the apparatus is simplified or HHHH HHHHHHH 
removed. Ex ESI ES Ed | 
gi SEE GER RS DEB TEE ER ED Je 
APPLICATIONS OF THE METHOD— RESISTANCE AT ü -—-----HH-HHHRH ce TR 
ONE END OF A CABLE. m Pan ET ICI E eae T] 
The way in which the method is to be applied 1s 
best made clear by means of examples. Suppose that " 
s f tan x —— x/10....Curve A. 
a cable has a resistance, R,, at one end and no other Poan pE tHE unu a X dune UU B: 
apparatus. 
Then, from (21), . ; 
| Ae) V _.. + The roots of equation (56) are to be found approximately by 
C= ae (55) | means of a diagram as in Fig. 13, and their exact values by 
, EE. 4, oe POP SIntUDr means of tables of tangents. The first few roots are sufficient, 
is the periodic solution. DT and they are contained in Tables VIII. and IX. for the values 
Ds Ere R,— RI/10 and R,— RI. 
i dm 2 R . >. y» i 
R, cosh ly RipK + VAS sinh |V/RipK 
T t | | | | | 
i mee sos + L—À 4E —4—4 —3——3-—--3-— C UD a + 
Re asset Eee 
R, cosh ly RKy-t- VA -- sinh A/RKy. BERBERA [EPI EIL TL | Li 
Ky Ca ja 
s R. 5T 150 HIT FTT TH = 
Then 9(y)=R, cosh ly/RKy4- Ky sinh/RKy, Pe ji ito A,’ | i 
i 7046€. TERRI JHB + sa aH | 
which is to be equated to zero. In order that the equation may | & HH AL lt IZ IE] C] LLLLLI | | 


have real roots, write xi for l//RKy. Then = Epi and 
/ T, 
yeu) - f(x), 


where f(x) —- R, cos 2 sin z. 
Also I(r) =(), ig tan r= E n ; » . . (56) 
E l 
And f(z) =—R. sin T sın z+” COR T, 
RỌ 1 sn | 
~alesz z J E 
on substituting from (56). k 
Hence E lla) ,BR[ 1 mr] . 
2 2Lcosr (c 
The required expression for C, is therefore - 
r?t 
E 2Ee Ki? zo 
i RILR, T l smr (57) 
RI( — d 
cor c 


where the z's are given by equation (56). The steady term in | 


(57) is obtained by putting z—0, cos x=1, and nee —], in 


TOC tek as A ee A MSN 
* Btated without proof, '* Electromagnetic Theory,” 2, p. 127. 


In particular, when R,=0, equation (56) gives tan z—0, 
— mzt, and C, degenerates to 


m?z?t 
Rp KRI? 
QE, y7Ee "P COS MN, 
" Rl, RI 


which is the formula for the Thomson arrival curve, (4). 


Microamperes per voit. 
-— 
= 


got-+_t+44-+-/ Lad ee a eee 
HHA 
eo LUAH 
cm) à f / $ | +—— + 4+ 494 _ 4 4 > 4. 
“coy 
[ y r-| 
80171 17/7 | 
VA > 
0 02 04 06 08 10 1:6 2-0 2-5 3-0 
Seconds. 
. Fia. 14.—ARRIVAL CURRENT. San FnRawciscO-HoNOLULU CABLE 


WITH RESISTANCE AT SENDING OR RECEIVING ENp. 


Curve A...... R,—0. 
DN Fr =R//10=497°5 ohms 
-RI  —4975 


In Tables X. and XI. are to be found the values of C, cal- 
culated from (57), and they are plotted in Fig. 14, Curve B, 
.and Fig. 14, Curve C. 

The smaller the values of t, the more slowly convergent is 
. the series for C,, and for this reason the value of C, correspond- 
ing to (—0-1 second may be slightly in error. 

Fig. 14, Curve A, is the ordinary arrival curve for the cable 
without apparatus. The effect of a considerable resistance in 
retarding the arrival current is very marked; 
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—— ——RM———— 
__ Table VIII.—R,- R//10. tan c= —2/10.. (Fig. 13. Curve A.) assumption made as to the relation between the sensitivity and 
£. | Cos d: i Sin r. the resistance of the recorder is true. 
2 e anu a =| Whee baine e ™.., . (89) 
Tel 2» —29? 57 + 0-86635 | — 0-4902 ; TN pK V pKRE 
RTOS — 8-41? 3 —0454l — ^ — 06567 
| 


11:703 4m 49° 99 4 0:6497 — 07602 If N be the number of words per minute and t be the time of an 
5r- 55" DO — 0-5616 (000 408274 


element, Hockin* writes 
G0 — ÖN) 40 -+ 0: 4800 ' —0O87I8 


PREET Sees D E IBI 60 


== e e LJ L] e * * . (60) 
Table IX. ES e Au tan. -— r. (Fig. 1 13, Curve R. ) 23N 
ee A à 04 
4. | Cosa. Sine and when is substituted for p in (59), 
2:020 *-U03^ 46 — (04420 4-070 0-6 
: 2 N: 64 RI 
O14 20-78: 30 4 0:104 — 09799 R,=- oe god ue ew OT) 
TOT) — Be-82° 5 —(0-1225 40-0022 VN KRE 
11-09 dr - 84> Bl 4-0-0898 — 0-960 oe , T ; 
— Hr P EE a secco | This formula is usually quoted as giving the best resistance of 
E Table X. Fig. 14, Curre B.) the recorder. But from the mode of derivation adopted above 
feees O1. 02 jog o4 | 05 0-7 | ET | L3 20 H0 
04- 182-70. 182-70 [182-70 182-70 182-70 182-70.182-70 182-70. 182-70. 182-70 


E 


QU 202-07. 242-68 200-08 166-47 137-90. 04 no ISTO) 2-96 NAT 0p24 


it is seen that 4 is only the recorder resistance which gives the 
greatest deflection with a simple sine E.M.F. of stated frequency, 
and the best resistance under the actual conditions of signalling 
mav be something entirely different. 


cole OR PAT ZN w TAS b56; 0d6 The most suitable resistance for the recorder could be found 
2 NE a oe SI Sa empirically by plotting the arrival curves as in Fig. l4 for a 
e| b46 00] > to variety of recorder resistances. The resistance which will give 
ot] 0033. the greatest steady deflection is, with the same assumption as 
EF "cM EM DOE IM to variation of sensitivity with resistance, that which makes 
UOS 0027 215 | 307 3020 ; 0174 17453 18146 | A/R | E 

* Mieroamperes per sending volt. RLERI à maximum. This implies that R,—Rl, or the 


tsecs | OL 0:12 


"eme — —— —— 


Table XI. (Fig. l4. Curve C. -) 
03 | 04 053 


O- 100-50 100-50 100-50 100- 50 100-50 
4,— My1I9 123-00 11139 101 78 02-60 
Hot | 4424. Xv 40, LEON 837 48i 


100-50 100: 50 100-50 100:50 100-50 
2: 64| 57-70 3595 22-41 8:70 
L58 0:30 0:02 


4,— | 1125 2800, 0-60] œ REN 0:03 n ud 
yt} 212 0-131 0-07 | Wu le ees a 
40-4 1090. xu ^| us. E i i : ee? Wem 
Wars d re res ae CENE " rcr M E 
"Cu! 006 042 TT 6-95 "pem 64-57! 78-09. 91-80 


SONT E per sending volt. 


a -4 —— -m - — -—- ee E 


Brest RESISTANCE FOR RECORDER. 
Equation (55) is 

a ee 

m Z, cosh Pl 4- Z, sinh PL 
Suppose that the sensitivity of the recorder is proportional 
to the square root of its resistance R,. The deflection shown 
by the recorder is then proportional to 

VR, 
Z, cosh Pl+Z, sinh PU 


Now. if PI be greater than 4, sinh Pl= cosh P7 very nearly, and 
the deflection 1s proportional to 


| VR, 
(Z+ Z9) sinh Pl 
Tt is required to find what value of R, makes this expression 


greatest. Now 
l ~R. yR. 
< ZA ] Ro. Rc 
Be DMA ig TA uo 
where L, is the inductance of the recorder. The modulus of 


this complex quantity 18 
^R. 


n Rw i a n 
a (R+ wh 5X) +(L, an) 


and this is to be made a maximum. Square, and differentiate 
and equate to zero. Then 


R..... SR 
R,— J) | iC CPL2- 29b, A / o ke co 69 


This is the value of R. which gives the w deflection on 
the recorder for a particular frequency, p/2x, provided the 


resistance of the galvanometer equals that of the line, But, 
as is shown in Fig. 14, C, such a resistance would introduce 
too great a retardation of the signals. 


(To be continued.) 


THE SUPPLY OF ELECTRICAL ENERGY FOR POWER, 


LIGHT AND HEAT IN THE ADMINISTRATIVE 
COUNTY OF LONDON. 


We heve received sn interesting pamphict on the question of 
the supply of electrical energy in the County of London. 1t is front 
the pen of Mr. H. L. Cripps, who is èt present en elderman of the 
London County Council, and has further long been feamilier with this 
problem both from an engineering end legs! point of view. 

In èn introduction the author points out that a sentiment prevails 
that the system under which electriesl energy is supplied in London 
is not wholly satisfectory, though so fer as it is provided by the exist- 
ing companies it is not only fairly efficient, but good. This state of 
things is due portly to the unreasoneble caution towards electric: 
undertakings which exists in the finencial world. and much more to 
the operation of the Electrie Lighting Acts of 1882 and 1888. which 
has pleced this country some years behind Continent»! nstions in the 
science end practice of utilising electrical energy and in the industry 
of manufacturing the pren machinery and plant required for the 
purpose. 

The author then goes on to deal historically with the development 
of electricity supply in London, end to discuss particularly those 
sections of the Acts which concern the division of London into dis- 
tricts or areas for purposes of electricity supply (these sreas being 
defined secording to the old parochial boundries), end the reserva- 
tion to the local euthorities of & power to purchase the undertakings 
of the companies. 

Previous to 1908 each company or borough council could only 
supply è particular parochial district from a station within that. dis- 
trict. thus leading to much unnecessary duplication of machinery 
and consequent waste of capital, As regards the purchese clause, we 
have now arrived within 20 years of the dste when the power of pur- 
chose must be exercised, and further, if tho existing undertakings are 
to be meinteined in good working condition additional capitel will be 
required bv the companies. But the Electrie Light Act of 1888 ex- 
cludes ell consideration of goodwill end future profits in determining 
the purchase price, and gives no gusrsatee to the company for the 
return of invested capital. 

While the position of the comp^nies in the way of raising capital 
is made impossible or difficult under tho existing conditions of legis- 
letion, the London County Council, ès the possible ultimste pur- 


FUP —— ——— PADO URdl 


* C. Hockin, “ Journal’ Soc. Tel. Eng., V., p. 432, 1876. 
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chasers of the companies’ undertakings, ere placed in even greater 


difticulty. 


If they insist on mzinteining the provisions of the exist- 


ing law, end the compenies having no security for capite! ere un- 


willing or uneble to invest moneys in new machinery or plents, the 
result in 1931 will be this : either London will have to buy at © serap’ 


5 


price ll the then existing land, buildings, works, materials and plent 
of the companies, or they will have to waive the exercise of their 
power of purchase, leaving the undertskings in the hends of the 


companies for 5 further period. 


Mesnwhile the publie will be lis ble 


to get a servie? rendered unnecesssrily inferior ond costly, and grow- 
ing worse and more costly 23 the time for purchase draws nocrer. 
If they exercise their power of purchase, it is obvious that what they 
heve purchased will have to be prid for on the terms of the Act, and 


will largely consist of obsolete, worn out end useless old plent worth 
little or nothing. end the first thing to be then done by the London 


County Council will be the institution of some new system for supply- 
The company 


ing the ores belonging to the purchased company. 


undertakings which could be purchased would comprise from one- 
h«lf to three querters of London comprised in g regged and unsuit- 
thle boundsry or boundaries, somewhat intermixed with greas 
within the scope of the operetions of sundry Metropolitan boroughs. 
In fact. it is impossible to conceive & more uneconomical or more 
unsatisfactory condition of things than that which would exist if 

Another difficult v arising 
under the Act of 1882 nd subsequent procedure is based upon the 
opinion thst it wou!. be desirsble in each district that electrical 
enorgy supplied on different systems should be cveilable for use 


either of the alternatives were adopted. 


eecording to the choice and discretion of the user. 


comp^nies, but thet the user should have the opportunity of resort- 


ing to whichever form of current he supposed, rightly or wrongly. 


would be the more useful for his own purposes. If, therefore, the 


existing power of purchase were put in operation, the Council might 


become the owner of two or more different systems of generation or 
distribution which could only be harmonised end worked together 


efter large and costly ed>ptetion. 
Attention should therefore be directed first to utilising to the beat 
possible advantage all the existing stations and works of London. 
whether these belong to companies or borough councils, formulating 
some scheme under which stations best adapted for the purpose may 
from time to time be improved and strengthened by the expenditure 
of further capital obtained on reasonable terms ; while those stations 
and that plant which it would become unnecessary to utilise should be 
grdluslly disposed of. Meanwhile, if scientific knowledge shows 
thet one or more large new centra! generating stations can be usefully 
and economically made use of, the saving which will be effected by 
means of combination will enable the necessary expenditure to be 
provided. Further, to operate on the area of London under the con- 
trol of the comp»nies or some of them on 2 system of compulsory 
combination, and to leave in stalu quo the undertakings of the 
borough councils, would fail to solve the present problems, and 
would construct snother, perhaps more inconvenient, in its place. 
Voluntary combinations smong the existing companies sre different ; 
they are already authorised ond sanctioned hy Perlisment. To 
carry them into effect would be to follow the precedent of the London 
gas companies where the gos supply wes simplified by the absorption 
of severe! smell concerns by the larger ones. The boundsries of 
the metropolitan boroughs, like the areas of the companies, follow 
the lines of the old parochial boundries, so thet to les»ve them out of 
the scheme wou'd be to continue the difliculties of unscientific 


frontiers, 

Another difficulty which arises in the esse of the municipslly 
owned undertakings is in connection with the question of loans and 
the diminishing rateable value of London. It is obvious that if the 
aggregate rateable value diminishes, whether owing to exodus of 
population or business outside the present county boundary, or to 
any other ceuses, the rote in the pound required to produce è given 
sum must incres:e proportionately, The gener»! annual expense of 
London's public requirements is not likely to diminish. Moreover, 
the charges, ond the dates on which they must be met, are absolutely 
fixed in advance. It follows. therefore, thet whatever the emount 
of ate in the pound may be the liability imposed on the retepryvers 
in respect, of these loans, it must beconre proportionately increased 
&utomeaticelly if the tendency of the rateable valu2 to diminish now 
indicated continues. 

In the accounts of the borough councils a3 regards their electrical 
undertakings, it wou'd seem that replacement of loan or extinction 
of debt, or however it may be described, is based in these cases upon 


the assumption that the plant, machinery and cables can be relied e London, is a scheme which merits consideration 


The Boerd of 


Trede of thet doy committed itself to the proposition thet as for as 
prectic.ble the two then known systems of current—continuous end 
eltemsting current—should be available in every district where 
possible, so thet there might be not only competition between the 


— 


upon to endure and to be productive and operative for these periods 
at least. The estimate of 20 years for producing plant and mechi- 
nery may be fair enough during the first few years of working, when 
it is new and working easily ; but experience probsbly shows thet 
directly new end cost!y plant begins to suffer from wear and teor or 
accident, repsirs and renewals become more and more frequently 
necessary, and very little plant, if any, of the class which hes been 
hitherto employed cn last in efficiency for the period of 20 veurs 
Probably, therefore, in the zecounts of the borough councils, a much 
larger sum then has been hitherto customary ought to be chsrged 
ageinst the undoert^kings snnu»llv in respect of depreciation or re- 
newel It is cleor thet the annus! profit shown by accounts to be 
derivable from the undertaking will be temporarily and ertificielly 
increased if the emount set eid for depreciation is fixed èt too low a 
figure. Even in the ease of freehold lend purchssed by a loest 
authority for purposes of commercial enterprise re distinct from 
public necessity, modern experience tends to modify the old- 
fashioned ides that lend is en orticle of steady, reliable, nsturclly and 
continually augmenting value. l 

In derling with the question of electrics! supply it will be found 
impossible to ignore the position of the p»ople and local authorities 
in the district adjoining the county boundsry, The tendency of tho 
population of London to extend itself beyond the present county 
boundsry h»s been long observable, and its recent repid ineresse hes 
brought to light questions which must be kept in view, | London. for 
the purpose of electric supply. shou!d. be regarded ès i$ whole, end 
eny limitstions of bound»ry for the purpose of supply should. ba 

ather observed in o general view of London and neighbourhood from 
d balloon then by reference to p:rochisl boundsries end mp: 

The possible solutions of the existing questions are espoblo of 
being clearly defined and are not numerous, The question of sy4t ^m 
or plen of works is comparatively simple. It is possible there moy 
be no grest difference of opinion smongst the highest experts upon 
this subject, and failing en egreement amongst them, it would be 
possible for a technies! commission to be estsblished and to arrive 
at a reasonable conclusion 23 to the ynera! systom or pen of pro- 
duction end supply to be edopted, Whether, however, eny impor- 
t^nt change in this direction should turn out to be necessary or desir- 


able, the edministrative and finencis! questions are those which give 
the grestest difficultv. We ere d eling with a grest odministretive 
ehenge which may have to be postponed till 1931. The prognosis of 
the future of London forces itself into view. Who dores essume 
that the Administrative County of London will be contsined within 


its present limits at thet dete, or that the London County Council 


which we now know will so long survive. London seems to outgrow 


its loeal government system 8t short intervals, the leat in 35 yours. 
The London County Council hss lived 25 years. But knowing thot 
the back of the sturdiest esmel is broken by the lost straw, will it 
survive until 193], if new and additions! duties ond expenditure 
continue to be cast upon or accepted by it during the next 20 vests 
at the same rete of increase às during the lest ? It must be app»- 
rent to everyone who has closely watched loes! government in Lon- 
don, and has followed the evidence and proceedings of Perlismentary 
Committees, that the municipal edministretion end ownership of the 
undertakings, or any of them, by the London County Couneil would 
be a matter of formid»ble if not insuperable difficulties. The risks 
of breakdowns and catastrophes in 2n electrics! undertaking to moet 
so large à demand, the uncertainty of the future of the business in 
connection with the advance of science, aad the highly speculative 
character of the investment from v financial point of view, seem to 
forbid the ides of & municips! enterprise being ch»rged upon future 
generations of ratepayers. A joint committee or combination 
amongst the existing companies (cither with or without the concord 
of the municips! borough councils) is indicated by and hes not been 
attained under the existing legi«lstion. No such errengement is 
possible without a large amount of concession in different quarters if 
an agreement is to be arrived at, or some mesure of legislative 
intervention if an agreement cannot. be arrived ot. The establish- 
ment of à new company with powers to construct a large centre! 
generating station or stations has already been so fully considered by 
Parlisment, end the consequences of it are so thorough! y understood, 
that it is scarcely possible to conceive its adoption. No case can be 
made for the expropriation of the existing companies or the borough 
council undertakings, and no agreement or errengement is likely to 
be arrived at or imposed by Pirliament which does not fully recog- 
nise and secure the financial obligations of all of them. The evolution 
of a new single comp2ny or body from amongst the existing com- 
panies who should dee! directly with borough councils and loce! 
authorities, companies and persons requiring electricsl energy, and 
who should proceed upon the idea of utilising to-the best advantage 
the capital expenditure already incurred upon stations end works in 
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THE ENCOURAGEMENT OF LIGHT 
RAILWAYS. 


Everyone will admit that the provision of efficient means 
of communication is most important to the industrial wel- 
fare of any country. Heavy railwavs are well adapted for 
providing communication between important centres, but 
in extending this class of railway a limit is very soon reached 
beyond which it is unprofitable to carry the undertaking 
owing to the small density of the traffic. Under these cir- 
cumstances, the usual railway enterprise can go no further. 
On the other hand, districts cannot develop with any 
rapidity unless suitable means of communication are pro- 
vided, not merely for the carrving of passengers but for the 
carrying of freight.. It is in this direction that light rail- 
wavs have been looked upon as a solution of the difficulty. 
But although the cheaper construction in such cases and the 
greater freedom from restrictions are important conditions, 
the financial outlook is often insufficiently good to induce 
private enterprise to embark on these undertakings. This 
has been found to be the case not only in Great Britain but 
also in many other countries. 

Two years ago, Mr. C. nk BuRLET presented a very in- 
structive report on this subject to the Union Internationale 
de Tramways et de Chemins de Fer d'Intéróét Local. In 
this report it is pointed out that it is impossible to leave the 
matter merely to private enterprise, and vet. on the other 
hand, it is difficult to arrive at à scheme wholly free from 
objection. It is undesirable for public bodies to make up 
the losses of a private undertaking, as this at once does away 
with the incentive for efficient working. A certain mini- 
mum return upon the invested capital may be guaranteed. 
or as an alternative the running expenses may be guaran- 
teed; but, in either case, there is the objection that there 
Is not the same inducement for efficient working as when an 
undertaking is carried on without assistance of this kind. 
The only other method appears to be for the State, or for 
local authorities, to supply some of the capital required in 
the form of stock or shares, and this briefly is the method 
followed in Belgium. 

The progress of light railwavs in Belgium has been so 
unusually rapid that it is worth while to look into the 
method followed in that country in some detail. By the 
Acts of 1884 and 1885 the Belgian Parliament practically 
placed the light railwavs of the country exclusively in the 
hands of an organisation called the Société Nationale de 
Chemins de Fer Vicinaux, though the Government has the 
right to give concessions to other persons if this Company 
does not desire to take up any particular concession. This 
arrangement being in the nature of a monopoly, the organi- 
sation 1s necessarily of a somewhat unusual kind. 

There is an administrative council consisting of a pres- 
dent, six administrators and a managing director. Of 
these the Government nominates the president and three 
members, the remaining three being nominated by; the 
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As to the financial result, this is discussed in a recent 
report to the Board of Trade by Colonel H. A. Yorke, from 
which it appears that the dividend has shown a tendency to 
fall off steadily during the last 10 years, being as high as 
341 per cent. in 1901 and as low as 2°80 per cent. in 1909. 
For example, 


shareholders in general meeting, such meetings being held 
once a vear. The managing director is also nominated bv 
the Government. There is, further, a supervising committee 
composed of nine commissioners nominated at the general 
meeting, these being delegates of the nine Belgian provinces. 

The Government has the right of approving the tariffs 
and revising them, of vetoing any project that 1s contrary 
to the law, of regulating the police of the light railwavs, and 
of imposing certain free t ransport in the interest of the public 
services. Apart from private shareholders the capital in 
the form of shares is held by the State, the provinces and the 
municipal authorities ; instead of subscribing cash, public 
bodies mav alternatively make 90 annual payments at the 
rate of 3°65 per cent., which includes interest and sinking 
fund. This figure varies, to some extent depending upon 
the financial position of the Société Nationale. As an 
example of the transaction, a public body might take up 
capital to the extent of, say, 100,000 francs, for which it 
would receive 100 shares of 1,000 francs each, and would 


There are several reasons to account for this. 
the lines first constructed would naturally be those for 


which the demand was greatest and which possessed the 
greatest commercial possibilities. Another reason is that 
the weather has been very unfavourable in some of the later 
vears, adversely affecting the passenger traffic, which is very 
important on these lines ; and a third cause is that the cost 


of construction has risen considerably. In regard to the 


last point it may be mentioned that the average cost per mile 
of all the light railwavs worked by steam, including the pro- 
vision of rolling stock, was £2,771 in 1890, but had risen to 
£3,596 in 1907. At the end of 1908, the total capital 
amounted to £10,696,840 and had been contributed in the 


following proportions :— 
42-1 per cent. 


subscribe 90 annual payments or annuities at the rate of By the State esee 

Qn TEPUT sc p Provinees opens o tas h au teda dde 284. 
3:65 per cent., that is, 3,650 francs. At the end of the term d CRM E 

"T vy Communes .......seeeeees ETT 28-0) 5 

1:5 E. 


- private investors....l essere 

From these figures it is evident that the private investor 
is by no means willing to put his money into such enter- 
prises, even under these conditions of stability, and that the 
burden has to be borne almost entirely bv the State and 
public authorities. Undoubtedly, for this reason, if light 


railwavs are to be developed in this country some similar 
Whether this is quite practicable 


this body would have to pav or receive a certain sum de- 
pending on whether the dividend or the revenue of the line 
in question was less or greater than 3°65 per cent. The 
State may take up 50 per cent. of the shares as a maximum. 
Of the nine Belgian provinces, five have fixed a third, and 
the remainder a quarter, as their contribution to the neces- 
sary capital. As to the extent to which different provinces 
traversed by the same line should contribute to the capital 
expenditure, this is fixed by the population and by the pro- 
portion of the line in each district. In the case of private 
shareholders, shares must be taken up in cash. 

It is obvious that the guaranteeing of a certain rate of 
interest bv some of the publie bodies renders it easy for the 
Company to obtain funds even where the capital is not sub- 
scribed by the authorities concerned. The capital is divided 
up into as many sections as there are lines, and, in fact, each 
line is run as à separate undertaking. This being so, it 
might be difficult to run so many lines by one central orga- 
nisation, and it has been found best to lease the lines after 
construction to private companies. Such leases are based 
upon one of two alternatives, namely, (1) the payment of 


scheme must be followed. 
Colonel YorkKE is not prepared to say definitely, as there are 


considerable differences in the conditions in the two coun- 
tries. One most important difference is that the main rail- 
wavs in Belgium are State owned, whereas, in this country 
they are owned by companies, and, consequently, it would 
be a little difficult to prevent a feeling of unfair competition 
if State aid were given to light railwavs. 

Even so, we think a good deal might be done with proper 
care. There are any number of districts in which railway 
companies at the present day in this country do not feel 
it worth while to run branches, more particularly under 
present conditions, when it seems increasingly difficult. to 
earn a fair dividend upon capital. In. such districts it 


a proportion of the gross receipts, or (2) the payment of a | appears to us that it should not be altogether impossible for 
fixed vearly sum plus half the balance of the gross receipts. | the Government to promote a scheme whereby light rail- 
Such leasing is effected by public tender. The first alter- | ways might be laid down to act as feeders for existing 
native is usually adopted in the case of lines that are ex- | railways and not in any sense as competitors. Tf some such 
pected to pay well, and the second alternative in the case of | step is not taken it is quite obvious that the light railway in 
those which are not so prosperous. The duration of such a | this country can never make any serious progress. l 


lease is 30 years, with power to cancel it at the end of 15 


years. Although each line is run as a separate undertaking, 
the finance of the complete network is taken as a whole, and REVIEWS. 
(Copies of the undermentioned works can be hal from THE ELECTRICIAN Offices, post 


— = 


thus the prosperous lines assist those that are financially free, on receipt of published price, adding 3d. for books published under $a, Add 
] i x 10 per cent. for abroad or for foreign books.) 
ess valuable. BAM UM 
The result of this policy Is that Belgium is covered with & Blectric Re Their Design, Construction and Application. 
r : . . : eing Vol. Lofacomplete Manual on Lifting and Hauling Machinery. 
egular network of light railways. Including lines proposed By H. H. Brow GHTON. (London, 1911: “Tae Electrician” Printing 
& Publishing Co.) Pp. xxxvi+812. 253. net. 


or under construction, the total length is 6,268 kilometres 

belonging to the Société Nationale and 70 kilometres belong- E ee aac prove x: great ded o dealing with 

Tape a d ing an ransport machinery. ock, harbour, railway 
8 private companies, giving a total of 6,338 kilo- | znd works engineers will find clear descriptions of most. 


metres, which is considerably more than the total length | modern types, with the structural, mechanical/and electrical 
(4,624 kilometres) of the Belgian main lines. details, and the crane designer will particularly appreciate the 
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fine collection of drawings and technical data which are up to 
date and reliable. 

The book contains over 800 pages. Some of the descriptive 
matter savours of the trade list, and might have been con- 
densed, but otherwise the style is concise and is always clear 
and thorough. There are relatively few errors. Readers will 
no doubt notice omissions, but it is impossible to include every- 
thing, even in a work of this size, and no two engineers would 
make the same choice of material. 

The scheme of arrangement is good, and the index to con- 
tents more complete than usual. But the indexes to illustra- 
tions and tables are merely consecutive lists and should have 
been classified or arranged alphabetically. | 

Chapter I. is introductorv. [t contains a good summary of 
the advantages of electric cranes, and figures on the relative 
costs of electric and hydraulic systems are quoted. There are 
useful tables of the speeds of modern cranes. 

Chapter If. deals with the electric equipment. Accepting 
the author sexplanation, that it is intended. primarily for the 
use of mechanical engineers, it is still not up to the standard 
of the rest of the work. — The equations quoted on page 29 
are useless without explanation and qualification. They are 
referred to when discussing the characteristics of shunt and 
series motors, but a better basis for this discussion would 
be a simple theory of the D.C. motor which can be developed 
readily from fundamental principles. Many other details 
might have been improved, such as the reason for laminating 
an A.C. magnetic circuit given on page 42, the use of the word 
" inductor " on page 30, or the statement that field strength 
varies directly with current. in a series motor. On the other 
hand, the question of crane motor rating is well discussed, as 
also are electromagnetic brakes and systems of wiring. 

The next chapter deals thoroughly with structural steel-work, 
particularly that of overhead travelling cranes. There is no 
lony repetition of general principles, which would be familiar to 
all engineers using the work, but their application to the 
various members of crane structures is carefully considered. 
There are many references to actual cranes, calculations and 
working drawings being given. In the section dealing with 
working stresses there is a somewhat unfortunate confusion of 
the terms stress, pull, load and weight. 


The power required to drive cranes is treated in a separate 
chapter, which gives much valuable information, though no 
reference is made to the interesting problem of derricking 
motions. 

Then follow four chapters on mechanical details. This is a 
very wide subject and is well treated. In the section dealing 
with gearing a number of actual wheel lists are included, giving 
full details of the gears employed. in some recent cranes of 
first-class design. 

From a general treatment of the subject the book passes on 
to descriptions of various types of crane, classified as overhead, 
gantry and jib cranes, building slip equipments, fitting-out 
basin and steelwork cranes. Much valuable data is given in 
the 200 pages devoted to this section, and the information in 

many cases is surprisingly complete. An opportunity was lost 
in not giving a classified index of the cranes described, 

The book concludes with a chapter on specifications and one 
containing several useful tables. Most readers would like to 
have seen a table of the properties of typical built-up girders, 
of which data the author no doubt has an extensive collec- 
tion. 

The publishers are to be congratulated on the way in which 
the book is got up. It 1s well bound, the type is clear, and the 
execution of the 586 line drawings and half-tone illustrations 
could hardly be 1mproved. The drawings are a feature of the 
book, and with few exceptions are well up-to-date. The 
author deserves credit for bringing together such a valuable 
collection, and crane builders for giving permission for their 
publication. German engineering literature Jed the way in 
such reproductions, but this work is well up to the German 
standard. A welcome feature is the absence of cross-folded 
drawings. ©, . G. A. Lister. 


"^ The Electrician” Wireman's Pocket Book and Electrical Con- 
tractors Handbook. New Editi n. Compiled by A. W. ROBIN- 
son and W. E. WARRILow. (London, 1912: " The Electric'an" 
Printing & Publishing Co.) Pp. vii. + 263. 5s. net. 

Engineering pocket books are many in number. some of them 
requiring a capacious pocket, but there is certainly room for 
one dealing with the numerous items of knowledge necessary 
to the wireman in his own special branch of electrical engineer- 
ing. Messrs. Robinson and Warrillows book has been com- 
pletely revised since the last edition was published and now 
contains a mass of information and data that will be very 
useful to every one engaged in wiring or contracting work. 
It is divided up into a number of sections dealing with such 
subjects as lighting systems and matters in connection. with 
them ; isolated plant work ; wiring rules and so on, and each 
of these sections in turn is divided into chapters, the whole 
book being fully indexed. The new chapters on Illumination, 
Country House Installations and Motors are a decided 
acquisition, but the two former would be improved if they 
were less of an advertisement for particular makers. The 
temptation to repeat. bodily the data that has been prepared, 
perhaps at considerable cost and with complete accuracy. by a 
specialist, is great, but the outsider views the result with some 
suspicion and would prefer a more independent statement. 
This defect is apparent throughout the book, whilst there 18 
little or no criticism of the many special articles and systems 
that are referred to or described. 


In the wiring section there are several points that should 
receive strong emphasis in such a book as this, and others that 
should have been strongly condemned. It is disappointing to 
find such lengthy instructions given for ©“ threading " tubes on 
wires. It is doubtless necessary to thread wires in cheap work, 
but nothing whatever is said in condemnation of the svstem 
except that “it should only be resorted to in screwed work 
under exceptional circumstances," a criticism the mildness of 
which will be appreciated by anvone who has seen the result of 
combining screwed tube and threaded wires. 


A still greater defect is the entire omission of anv reference 
to the fact that the Institution of Electrical Engineers have 
definitely condemned ordinary slip socket tubing—a step 
which a book such as this should emphasise most strongly. 
The illustrations of various continuity devices on page 15 also 
obviously include several that ignore entirely the L. 1.12. rules. 

Another serious omission in this section is the failure to point 
out the extreme importance of properly earthing all tubing— 
steel or Kalkos—and also the outer coverings of any svstems 
such as Henley's, Stannos or Woodhouse steel casing. None 
of these comparatively modern systems, by the way, receive 
any criticism, whereas lead-covered wiring is objected toon the 
score of high labour cost when the fact is that it is particularly 

easy to instal, and in spite of high cost of material compares 
B UL with wood casing in total cost. 


In the section dealing with wiring estimates by Mr. Eck 
there are some valuable suggestions but some peculiar figures. 
The amount of profit suggested will make the mouth of many a 
contractor water, and his other figures, though not intended to 
represent accurate 2g ices, show some curious discrepancies and 
give a cost about 25 per cent. im excess of those given on page 
23. Ina future edition the standard estimate form and speci- 
fication of the Electrical Contractors’ Association might be 
reproduced with advantage, and permission to do so would 
doubtless be readily given. 

There are a few other minor errors and obvious mis- 
takes, as, for example, in the diagram on page 222, which 
should show the switch on the supply side of the fuses, 
and on page 213, where a table is headed " Speed required 


by Hart Cells.” 


These points, and, in fact, all those mentioned, are small in 
comparison with the many useful features of the book and with 
the mass of information it contains, and there is no doubt it 
will prove of great value to those who carry it with them regu- 
larly—for it is really a pocketable book. 


E. H. FREEMAN. 
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line of contact, either in the throat and brow or between file and bar 


CORRUGATION OF RAILS. it must not be studied from its purely local standpoint. When filing, 
BY J. H. BRIGGS. and force is applied in the direction of the arrow rs shown, it has a 


very different effect as regards the bending moment about D com- 

(Concluded from page 142.) pred with that which it has when the file is held nearly vertice!. In 

If, as suggested in this article, chattering is the cause of corrugation, all cases the tangent must be taken as indicating the direction in which 

the natural laws which govern its causation also point out the direc- the force is applied ; its effect as regards the bending moment about 
tion for a remedy. The relative position of D in exch case herein 


D must then be considered from that standpoint. 

given is tho all-important factor. Although the position of the sup- When a car gocs from a curve of large radius to a straight rail the 
porting web, in its central position under tho head of e tram rail, gives tangent AC (Fig. 7) becomes horizontal, that is, it is coincident with 
o well-balanced section, from the standpoint of causing or preventing the rail surface. The line DB is then at 90 deg. to the tangent, that 
chattering it is in the very worst that could be selected. Firstly, | !& the neutral position. Therefore, sny cause which brings the 
becuse of tho effect shown by the comparison made between Figs. 4 throat into contact with the brow of the gauge edge causes the tan- 
and 6, and, secondly, as regards tho effect of the slip, which results | Bent to dip towards, say, tho position shown in the diegram, this 
from the abortive attempt the throat makes to climb the rail. Every | €8Uses it to enter the chattering sector and, as is well known, corruga- 
factor necessery to cause this slip to break into chettering exists. The 


tion results. Thus, for this rail section, the angle the line DB makea 
relntive motion which ceuses this slip is transverse to the rail. It will | With the tangent ranges from 90 deg. on a perfectly straight rail to 
be at a maximum on a curve of short redius; at a minimum on ż 


about 10 deg. with heavy flange side pressure on a short radius curve. 
curve of very largo radius, or straight reil when the car sweys about 


It thus happens that, on large radius curves, DB falls in the chatter- 
a vertical exis. In these latter cases generally the throat only will be ing sector just when other conditions —which include amount of skid 
involved, the amount will be small and, therefore, fevours intermit- | ^ Te favourable for corrugation. The supporting web is, therefore, 
tency. Between these two stages of maximum and minimum the 


53 before stated, in the worst possible position. 
tangential line of contzct. will graduelly change from nearly vertical By bending the n of iron es shown in Fig. 8 the end may be 
for flonge side, through neerly horizonte! for lerge redius curves or | filed ^t the same eng'e to horizontal ss before and be in tho 
other causes of comparetively light latere] pressure of the throat on | fT*iling quadrant. Filing et tho angle shown by the arrow DB 
the brow of the gauge edge, and running out to horizontal when | i ^t 107 deg. by the pencil formula and is, therefore, well inside 
neither flange side nor throet pressure exists as on a theoretically 


the trailing quedrent. Thus by this simple alteration of; the 
relative position of D, what were before chattering conditions 
now become trailing, end chattering docs not occur. Fig. 8 also 
shows the alteration in rail section which would be necessary to 
obtain benefit by a similar alteration. Tho lower part of the web 
would be thickest in order to cause D to be as high up as possible, as, 
obviously, if the web were parallel D would be nearer the position 


Fia. 7. Fia. 8. 


indicated by the letter J. which the formula will show to be a worso 
position. The neck would need to be strengthened sufficiently to 
withstand any possible weight coming on L. In proportion to that 
of Fig. 7 this would need to be 3 in. thick. Comp2red with the before- 
mentioned range of 90 deg. to 10 deg. for Fig. 7 thissection would have 
& renge from 117 deg. to 43 deg. (27 deg. being in the trailing quadrent). 
Thus, on straight, large, and probably medium radius curves abortive 
climbing slip would take place under trailing conditions. Added to 
this would be the full benefit shown by the comparison between Figs. 
4and6. The initiating fector (1) would not only be entirely elimins- 
ted, but the effect which caused it would be reversed. The combined 
effect of these two factors would be that one part of the width of the 
wheel would always be resting on the part of the crown situated over 
the supporting web. This would be due to two causes either of which 
would be effective. Firstly, the throat would be required to support 
a lifting effort equa! to the weight of the wheel end ita burden before 
the weight could be lifted from the outer and rigidly supported side. 
Secondly, the fact of throat friction taking plece under trailing con- 
ditions would place it at & disedvantege ss regards obtaining foot- 
hold compared with thet which it now obteins as in Fig. 7. "These 
two effects would be cumulative. Although the neck under the head 
in Fig. 8 is shown thinner then the remainder of the web it does not 
follow that, to be effective, it must yield at thet point. The only 
reason for making it so is to place D in tho best position so that efter 
making the rail section strong enough to withstand its load with the 
leest yielding possible, any yielding that may take place as e result of 
abortive climbing slip does so under trailing conditions ; end thereby 
prevents the seizure which accompanies chattering. Following on 
these lines, to approach—or even attain—sbsolute rigidity would not 


be a disadvantage. i 


straight and laterally level rail. We may safely assumo that the 
ebortive climbing slip will take place along these respective tangents 
and alwèva downwards. They therefore correspond with the line 
AC in the pencil experiment (Fig. 2). when the slate is moved and the 
pencil is still. Forrersons before stated (^). D is at the lower part of 
the web as at D (Fig. 4). By the gid of these fectors of the pencil 
formula and Fig. 7 it can be shown that the web, as stated, is in tho 
worst position. The cxperiment therein illustrated, while being & 
most simple and effective one, shows how it »pplies to a tram rail. 
In a vice V, an 8 in. length of 1 in. by } in. iron J, is fixed as shown. 
It will be readily believed that z file used across the end 23 shown by 
the arrow AC will cause violent chattering, which it does. The ber 
makes the angle 74 deg. with the file, this is an obstructive and, as it 
turns out, s'so a chettcring angle. We will now consider the line AC, 
the tangentiel line of contret between throat end brow or flange side 
and gauge edge. When the two letter ere engaged 2s on & curve of 
short radius, this tangent will be nearly vertical. The relative 
motion of the wheel flenge to the reil —in the caso of a leading outer 
wheel—will be downwards. This c2n be simulated by pointing the 
file downwerds ct © similer angle, thet is, nearly vertical, say suffi- 
ciently to make 20 deg. with DB. Filing at this angie, «!though in 
the obstructive quedrent, will be found to be non-ch^ttering, whilst 
for the same reason tho reil is non-corrugeting. When the two 
former (throat and brow) are engeged 2s on a curve of large radius, 
the tangent being z bout 23 shown in the diagram, that is 74 deg. from 
DB, it is found that the filing results in chattering; it is also well 
known that curves of large radius are liable to suffer corrugation. 
The relative motion which results from the abortive climbing slip 
will be exceedingly smell, but, as before stated (b), this favours break- 
ing into chattering. When considering the effecta of the tangential 
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If the part of the bar DB in Fig. 8 is bent downwards further until, 
sav. nearly horizonte), filing et the same angle to horizontal as before 
will clearly indicate to one's mechanical sense how remote the possi- 
bility of chattering is. C hattering between throat and brow would 
be equally remote if. D were removed to D5, which, however, is an 
impracticable position, 

In passing through the various stages—] to 5 indicated in Fig. 8— 
the sector in which trailing conditions obtein would gradually extend. 
Having reached D5 the w vhole range from straight reil to a curve of 
the shortest radius would be included in the trailing quadrant. Throat 
slip would compere with 96 deg. to 170 deg. on the pencil diagram. 

In these experiments, for the file may be substituted a smooth bar 
of iron; witha little patience and a suitable edjustment of the angle 
and pressure. chattering can be caused. 

It has several times been recorded that when the back of the wheel 
flange runs in cont»et with the groove the pitch of corrugation which 
resulta is lengthened. The before-mentioned horizonts movement 
as steted in (hh) anereases atere! throat pressure end therefore. by 
hastening the climbing, shortens the pitch. Horizonte! movement in 
the same direction will result from climbing by the (lenge back and 
eheck, but will, of courso, decrease the latere! pressure between the 
climbing surfaces, thus tending to retard the climbing and thereby 
lengthen the pitch. 

It would appear to be a simple matter to combine the effects of the 
throat and the tread chattering and thus got the isochronous vibre- 
tions and consequently equidistant merkings. This was, of course. 
tried. A mechanical difficulty, however. prevents its success. A 
flanged disc was tried with the flange running aveinst the end of the 
rollers. In the throat end brow experiments in the previous article. 
the illustration therein shows the rod on which the disc runs inclined 
upwards from D to the point of rolling contect ; when moved into 
flange side contact chattering conditions Dite Fig. 1, when 
viewed in elevation with the lathe stationary, shows the driven axle 
horizontal. This makes 00 deg. with the vertical tangent through 
flange side and roller end contact, that is, the neutral position. When 
the lathe is in motion the flanged wheel is dragged downwards end is 
thus in the trailing quadrant, simulating the heeling-over effect before 
mentioned. Thus it will be seen this epporatus does not lend itself 
to a combination of these two factors. 


The resilient support given by the outer side of a rèil not only 
reduces the weight to be lifted by the throet effort but (given 
long renge) lengthens the ineline by which it must climba given 
height. In elevation the course of the point. of contact. during 
the climb would he represented by the beck of 2 sew tooth, sav 
2) in. long, thet of the drop being represented by the front, the said 
point, of course, moving downwards during the climb. In the csse 
of the new rail the effort would not only heve the whole 100 to deal 
with. but the length of the seid tooth would be shortened to.sev.a. 1 in. 
or 3 in., this, of course, being en impossible task ; the only alternative. 
continuous abortive climbing slip obtsins, with the result thet no 
markings sre formed. Bv comparing è tramway rèil with a rail the 
crown of whieh is centrally supported by the web. the uneven wes 
before referred to will be found to bea feet. Instead of being straight 
as represented in these illustrations, the rail surface is slightly convex, 
the up end down motions would be accompanied by a lateres! roll for 
the 2} in. travelled during the climb. — This me kes for graduation. 
The reverse to this roll ection. which must take place during the skid, 
will, no doubt. account for the engulerity of some markings to the 
rail, the degree of engulanity being an indication of the time interval 
between the commencement and finish of the skid and concurrent 
drop. 

It will be seen that by the seizure which accompanies chattering 
this theory lends itself to account for the noise and vibration which 
accompanies the passsze of a ear over markings, that is, before the 
stoge of waves and hollows has been resehed ; ; this is an essential 
condition and 2 severe test for most theories. 


Let my one recount the possible changes that may or do take place 
during the first few vesrs of the life of à rail. A ail m: iv corrugate 
when no evidence of flange side friction is apparent on cither side of 
either groove. Thus 2s regards the effect of wear this is confined to 
the crown and brow of the gauge edge. Insignificant as the excessive 
wear on the inner side may appear it becomes an important factor if 
it forms the connecting-link as herein suggested. As regards the 
working loose of the rail. it is well known, cad hos been several times 
recorded, that anchoring down firmly is not certain either as a eure or 
g preventative, A study of chattering will show that firmness of the 
fixed part rather favours it. This theory points to the conclusion 
that, although 2 rail may be well laid on è good foundation, » great 
deal, if not ell, depends on the nature of the lateral support afforded 
the outer side of the head. Anchoring moy tend to presarve this 
lateral support, and that may possibly be the reason why it proves 
beneficial though not a cure. 


Several of the factors on which this theory is constituted point to 
the conclusion that a curve of short radius should not corrugate while 
one of large radius may do so. The engegement of the outer wheel 
with the outer r2il may continue 2s statie frietion until increasing tor- 
sional stress in the axle forces a skid. On the a ssumption thet the 
bresking down stress is the some for large as for small redius curves, 
and the basis that this maximum stress is reeehed every 2:5 in. on a 
1.000 ft. radius curve, > esteuletion will ey that this stress would he 
reached every 0-145 in. travelled on è. curve of 50 ft. redius. Although 
we have corrugation of 2-5 in. pitch on the large redius curve. ob- 
viously, 0-145 in. piteh is an impossible one for the shorter radius, 
As the interval between these two is perfectly gradueted, this fact is, 
no doubt, instrumenta! in determining et which stege of a deercasing 
radius corrugation shall cesse. 

Another factor is shown by the roller and dise experiment. When 
the amount of skid in 2 given time is lere, chettering does not result. 
One short radius curve the amount of skid i is lerge in è given time and 
carrugetion does not result. On the other head, in the experiment a 


sm: amount of skid in a given time is essentia! for chettering ; ; like- 


Wise on 2 curve of large redius the emount of skid in è given time is 
smi! 2nd eorrugotion may result. On the other hand, the whistling 
sound on some curves of short radius would eppear to be a result of 
this high-frequeney skid. At è moderate speed it works out to 700 
per second, but this will be modified by inertia of the wheel. 

Yet enother factor is thet ona short radius curve the nearly verti- 
es} cont»ct between Inge side end gauge edge does not lend itself to 
the lateral movement necessery for chmbing. On the other hend, 
throat climbing on lerge redius curves does so lend itself. 

Given 2n outer trem real of s lerge redius curve. according to this 
theory the following would apposr to be ides! eonditions for cor- 
ragetion :—(1) Supporting web under inner side of rail tread ; (2) inner 
side of crown worn down to a certain stege; (3) insuflicieney of 
lateral support to outer side of real head : (4) throat of whee! tenge of 
lerge redius to give long incline for climbing ; (5) dry reil surface of 
gritty metal easily susceptible to polish by skidding, vet will remain 
dull with its high friction coefficient under rolling. and therehy 
secure synchronism., and its resulting persistency ; (6) a certain speed 
to give the periodicity necessary to strike the pitch. 


CORRESPONDENCE. 
Lo 
EFFECT OF THE ECLIPSE ON WIRELESS TELEGRAPH 
SIGNALS. 
TO THE EDITOR OF THE ELECTRICIAN. 


NIR: Asa supplement to the communication of Dr. Eccles 
on the above subject in vour issue of April 26th. I may mention 
that during a recent visit to Paris I had the permission of the 
French Authorities to visit the Eiffel Tower Radiotelegraphie 
Station, and was most kindly received by M. Ferrié (Chef de 
bataillon du Génie), who is in charge of the station. One of 
the questions I asked M. Ferrié was whether any strengthening 
of the signals sent out from the Eiffel Tower Station had been 
noticed at other stations during the recent eclipse, the darkness 
of which was more complete in Paris than in London, and he 
informed me that a slight strengthening had been observed. 
This agrees with the observations of Dr. Eccles. As regards the 
inference to be drawn from this, it mav be noted that two 
theories have so far been suggested to explain the daylight 
diminution of signal streneth. The first originally suggested by 
Mr. Marconi was that it is due to an action of light on the 
sending antenna, and the second that it is due to ionization of 
the atmosphere generally. Since the darkness produced by a 
solar eclipse is local, and affects only for a short time a limited 
area, any strengthening of signals during an eclipse is not & 
repr oduction of the conditions at dawn, neither does it help us 
to settle definitely whether it is due to an action of light on the 
antenna or to an action on the surrounding air. Assuming it 
to be the latter, is it due to mere absorption of the wave 
energy ? There appears to be some evidence that any con- 
ductivity which can be produced by atmospheric ionization 
due to solar light is not sufficient. to account for the effect. 
Another explanation has, however, lately occurred to me which 
I propose to more fully explain in another pics and occasion, 
but briefly it is as follows :— 


The ionization due to solar light must take place chiefly in 
the upper air, because the ultrá violet rays effecting it are 
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rapidly absorbed. If this ionization bestows on the air a 
greater dielectric constant (for which there ïs some evidence) 
then it will reduce very slightly the wave velocity. Consider 
a plane wave, with plane vertical, advancing through a region 
in which the dielectric constant gradually increases with the 
height above the ground. The result would be that the wave 
front would be inclined backwards, and therefore the ray 
direction tilted upwards. Hence, at a receiving station at a 
considerable distance, the chief part of the wave might pass so 
far above the receiving antenna as to greatly weaken the 
signals. This explanation is analogous to that given by the 
late Sir George Stokes to explain how it happens that sounds 
are heard less well when the wind is blowing from the observer 
tothe source of sound. I shall not occupy your space now with 
developing this theory, as certain experimental data I hope to 
obtain shortly are wanting, but in some ways it seems to 
provide an explanation of the observed daylight effect on 
radiotelegraphic signals. 

Whilst I am writing, I may perhaps be permitted to say that 
although I did not reply to the objections raised by Dr. Eccles 
to Sommerfeld’s theory of wave propagation involving surface 
waves, it was due to my absence from England, and not to 
inability to meet his criticism, which, although quite justifiable 
and weightv, is not, I think, unanswerable. Sommerfeld 
himself explains that the space waves and surface waves are 
merely different portions of the same disturbance ; and light 
is thrown upon this view of the case by considering the 
diagrams of lines of force of a moving antenna field which have 
been given by P. Epstein in the * Jahrbuch der Drahtlosen 
Telegraphie," Vol. IV., p. 176, 1910.—I am, &c.. 

University College, London, May 6. J. A. FLEMING. 


the prevailing practice of British electrical engineers, it may 
be held that there is something to be said for the first alter- 
native.—I am, &c., A. E. H. Love. 
Oxford, May 1. 
“YELLOW FLAME ARCS.” 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: We have noticed with astonishment Mr. Solomon's 
Paper on “ Yellow Flame Arcs," read before the I. E.E. (Bir- 
mingham section), and the cool way in which he has used the 
Institution meeting as a means of comparing his own manu- 
factures at the expense of those of competitors. 

In the * comparison" of the Jandus regenerative lamp 
Mr. Solomon tests the lamp minus the outer globe and reflector, 
both of which are essential parts and necessary in order to 
secure the best efficiency. Mr. Solomon then used the figures 
obtained from the lamp partly dismantled in * comparison ` 
with the lamps in which he is interested. We admire this 
ingenious idea for advertising! But is it fair play ? Mav we 
ask Mr. Solomon if he would be I:kely to obtain the best 
efficiency from a suit of clothes if he left off coat and trousers, 
retaining only the innermost garment ? 

We note the writer states in the text that the comparison is 
unjust to the Jandus lamp. Why, then, did he take so much 
trouble to make an unjust comparison illustrated by curves ? 
Why not have made a just comparison and play the game ?— 
We are, &c. THE JANDUS Arc Lamp & ELECTRIC Co. (LTD.) 

A. DENMAN JONES, General Manager. 


London, May 7. 


THE CAUSES PREVENTING THE MORE GENERAL USE 
MUNICIPAL PROFITS. OF ELECTRICITY FOR DOMESTIC PURPOSES. 
TO THE EDITOR OF THE ELECTRICIAN. 


sig: In your advertisement columns of this week the 
Hampstead Borough Council expresses a wish for a chief elec- 
tncal engineer and manager, and offers a salary of £700, with a 
bonus calculated on the net profits of the undertaking. Is this a 
solemn jest, a transparent fraud, or simply a confusion of 
ideas? What are the “ net profits " of a municipal under- 
taking, apart from the statutory interest and repayment of 
lans! Our unknown friend who accepts this job will have 
troublous times when he puts in his claim for his first bonus. 

Or is it that the Council is in favour of the policy of relieving 
the rates, and that this sum is the “ net profit " referred to ? 
No doubt the engineer would be a cordial supporter, and 
would endeavour to make the relief as large as possible.— 
I am, &c., Francis G. Bairy. 


Heriot Watt College, Edinburgh, May 4. 


On Thursday last week the third informal discussion of this 
subject took place at the Institution of Electrical Engineers, 
and, as will be seen from the account below, it was of con- 
siderable interest and value. The previous discussions were 
reported in our issues of April 5th and April 26th. 


Mr. W. R. RAWwLINGS wished to speak from the point of view of a con- 
tractor who came into daily contact with the actual consumer. His 
first point was that there was still need of greater publicity ; and in that 
connection there was plenty of work ahead for the Publicity Committee 
in removing the false impressions made upon the public by the old-time 
advertisements. Another point, and perhaps one of the most important, 
was the method of charging for electricity. The maximum demand 
indicator had been responsible for a large number of gas jets being used. 
Whatever system of charging was arranged, however, it should only 
necessitate one set of wires. Apparatus was often returned because the 
consumer found after he had received it that he had to put in additional 
wiring or pay a higher price per unit. In his opinion, supply authorities 
did not give sufficient consideration to the consumer. As regards looking 
after the consumer, he ventured to suggest that no one took a greater 
interest in this question than the contractor. He himself had to guarantee 
the consumption of à number of consumers because the supply autho- 
rities would not connect the mains until they received such a guarantee. 
There was certainly a want of co-operation in the whole industry. In 
his opinion, therefore, the things desirable were: (1) Greater publicity ; 
(2) one set of wires in the house for heating, lighting and all purposes ; 
(3) one standard voltage, thereby economising in plant and apparatus 
generally, but in small apparatus in particular; (4) that municipalities 
should be given full powers to deal with the letting on hire of apparatus ; 
this would bring about co-operation with the contractor and end in very 
desirable results. Further, he would like to sce earthed return systems 
more generally adopted, thus materially reducing the cost of wiring. 

Mr. H. H. Homes (sales manager, St. Marylebone Electric Supply 
Department) said he held a rather peculiar position, and one somewhat 
different from that of most of those who had spoken. His position wax 
to sell to the consumer apparatus and current; and in that ca pacity, par- 
ticularly during the last two years, he had had to deal with manv of the 
diffieulties which they wished to solve. Taking the question of heating, 
for some considerable time the price of current was a deterrent. Elec- 
tricity was so much more costly than other agents that even with its 
apparent advantages people did not see fit to use electric radiators. 
Now, however, the price of current was no longer a deterrent. The first 
electric heater introduced into a house was undoubtedly the most 
important; but unless a suitable tariff was adopted which allowed of 
the existing wiring being used the prospect of introducing that first 
radiator was very remote. A consumer was not likely to go to the ex pense 
of re-wiring. which might, perhaps. be three or four times as much as the 
cost of the heater itself, since the first radiator installed was usually at 
the top of the house. One of the greatest difficulties with electric heating 


THE MEANING OF THE FUNCTION ¥ IN MAXWELL'S 
FORMULA FOR THE LAW OF INDUCTION. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Dr. Emde's letter in Tue Evectrictan for March 22 
calls attention to the indeterminateness of the vector potential 
H and the function V. This indeterminateness was noted by 
Maxwell (* Electricity and Magnetism," pp. 236, 237, of the 
188] edition), and he proposed (p. 238) to get rid of it by a special 
definition of A. This definition applies to all magnetic fields 
due to currents. If this definition is adopted both A and ¥ 
are completely determinate. 

The question discussed by examples in Prof. Jenkin's Paper 
was: " What does a voltmeter measure when connected up 
with a circuit carrying an alternating current?” With 
rs definition of M the answer appeared to be quite 

e. 

Whether it is better to think of electric potentials and 
potential differences, to imagine “ induced E.M.F.s,” and to 
speak of a movement of magnetic lines of force, or to adopt 
an alternative procedure, taking the equations of Hertz and 

eaviside as a guide, is a matter of opinion. But, in view of 
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had been the appalling ignorance among supply engincers, contractors 
and other people dealing with the public as to what heating apparatus 
should be installed for a particular purpose. Electric heating, in the same 
way as gas, could only be successful if it filled the public want—viz., 
quick, almost instantaneous heat. With those three points removed he 
thought they had overcome in practice the difficulties of the introduction 
of electric heating. ‘Turning to electric cooking, the price of current 
should never have proved a deterrent to its introduction. Those who 
had had experience with electric cooking would know that there was as 
much advantage over other methods as in the case of clectric lighting. 
The chief fault and difticulty to be overcome was the production of 
satisfactory apparatus. It was a fact that there had been no invention 
in the last five years that had bettered el?ctrie cooking or its application, 
It seemed to him that there had been an entire Jack of co-operation 
between the one industry and the other—viz., the manufacturer and the 
cook, The manufacturer had been making apparatus, and the con- 
tractor had been buying and installing it on the consumer's premises, but 
neither of them had had any financial interest in seeing that the service 
was properly attended to and maintained afterwards. At Marylebone 
they had adopted different tactics, and the cost of introducing electric 
cooking did not end with the installation. For the last two years every 
cooker installed had been inspected week by week by a responsible 
member of the staff, who had had a talk with the cook, and had taken 
particular notice of the faults the latter had to tind with the apparatus. 
To his astonishment. when those faults were found and brought to the 
notice of the manufacturer, the latter did not seem to be aware that such 
faults could exist. He agreed with Mr. Rawlings that hiring was an 
absolute essential in dealing with that class of apparatus. Mr. Rawlings’ 
statement was all the more weleome because he believed it was the first 
notification they had had that the contractors were no longer opposed 
to municipalities hiring out apparatus. The ignorance of the station 
engineer here again entered largely into the question, and so long as 
they had such men at the head of supply undertakings he did not wonder 
that meetings like the present one were held. A real point which had 
to be considered was that of expert advertising, and also the question of 
the right selling organisation and staff to deal with the customer; but 
he believed. one could count on one’s fingers the supply undertakings 
which had actually tried to carry out such a programme. Until the supply 
engineer and his staff remembered that the consumer demand^d. and was 
entitled to, first attention, then, and only then, would one get the spirit 
which was essential] for the general adoption of electricity for domestic 
purposes. 

Mr. L. G. Tate noticed that the last speaker had stated that Mr. 
Rawlings’ remark was the first he had heard about contractors being 
willing to allow municipal authorities to have hiring departments. He 
wished to point out, however, that for some time past such powers had 
been given to any supply authority who liked to ask for them. He would 
also inform Mr. Robinson that the restricting clause regarding revenue, 
which had been inserted in the Hackney Bill, was put in the L.C.C. 
General Powers Bill in 1906, and was also in that wonderful Bill which 
the L.M.E. A. had deposited. Contractors in the past had suffered a great 
deal owing to unfair interference with their ordinary business. In that 
connection he cited the case of two towns, Birmingham and Sheflield, 
both of which were industrial towns with about equal populations. The 
number of consumers in Birmingham was 4,852 and in Shefheld 4,298, 
and the number of equivalent 8 c.p. lamps installed 780,000 and 891,000 
respectively ; but the total number of units sold in the former city was 
22 million. as against 14 million in the latter, or, in other words, 28 units 
per8 c.p. lamp installed in Birmingham and 16 units per lamp in Sheffield. 
That was in a great measure due, he thought, to small apparatus, such 
as kettles, irons, &c., having been pushed by the contractors in Bir- 
mingham. He agreed with previous speakers that single wiring was 
essential, and that the different pressures all over the country were a 
great drawback. How could one expect a consumer with a three or five 
yoars’ lease to spend a large amount of money on elect ‘ical apparatus 
when perhaps at the end of that lease he would move to a different 
district where his apparatus would be of no use to him ? 

Sir Jons MacpoNatrp (Lord Justice Clerk of Scotland), although not 
an engineer, said that h^ had become deeply interested in the discussion. 
In this country there was a very strong tendency on the part of anybody, 
when something was presented to him which he had not seen before, 
at once to come to the conclusion that it was no good, whereas on the 
other side of the Atlantic the exact opposite was the case. He did not 
suppose there was anywhere where that was more true than among the 
great body of electrical engineers in this country. He could not under- 
stand th» cause for that pessimistic tendency. The last person in the 
world who should indulge in that kind of thing was the electrical engineer, 
who ought always to be looking forward to greater things. Coming more 
to the point of the discussion, in his opinion they would never get a con- 
sumer by chattering to him about volts, amperes, &c. The less they 
talked to him in that way the better. They should talk to a would-be 
consumer in the same way as they would to a child. Had there ever been 
a move by the Institution to give really instructive lectures upon the 
subject of the domestic use of electricity ? He greatly doubted it. There 
had been none in his district, which had a very successful installation. 
Demonstrations of a thoroughly pract cal kind should b» given. As 
regards advertising, he knew that the Institution had a sort of status 
which made it highly undesirable that it should engage in advertising ; 
bat nowadays they would never succeed in creating a large demand for 
any article without a great deal of advertising. The questions for them 
to solve were: “ How could they keep their dignity and at the same time 
eff-et their purpos: ?” and “who were going to combine to do it?” He 


thought that the members of the Institution were quite capable of form. 
ing a private association of their own, of putting money into it and 
advertising on a scientific basis. He agreed with previous speakers that 
the different voltages in different towns were a great disadvantage, and 
it seemed. to him that the only way out of the difficulty was a hiring 
system. 

Mr. C. S, Vesey-Brown thought that the ordinary causes which con. 
tributed to the difficulties of extending the use of electricity could be 
classified under three headings, viz., legislative, individuality and tariff. 
Under the first head there had always remained the fact that private 
enterprise had received a check and a set-back by being told that at the 
end of a certain period they would have to surrender their installation for 
what might be the capital expended or something less. The parochial 
partition of the country for electric supply purposes was also most absurd. 
Other points under this first head were the Board of Trade wiring regu- 
lations and the regulations of the Home Office. Turning to tariffs. he 
thought that too rigid application had been made of the principle that 
every person must contribute his quota to the profit. This principle had 
been responsible as much as anything for electricity supply not making 
faster progress. There was a good dealin what one speaker had said about 
there being two ends—viz.. the manufacturer and the eook—but it 
should be within possibility to make every cook know something about 
the matter. Another point on the question of tariffs was the choice of the 
term “ Board of Trade unit." However the industry allowed that method 
of measuring electricity to be adopted he could not understand. Could 
not the word “ unit " be changed to à more suitable term which would be 
more easilv understood by the consumer? Upon the question of indi- 
viduality. engineera themselves had not yet decided whether alternating 
or continuous current was the right thing. Why did not the Institution 
insist that engineers should adopt a general standard for lighting and 
power? "The right way for the Institution to deal with the question was 
to combine the manufacturers, the supply authorities and the contractors. 
No new apparatus should be put on the market for consumers! use until it 
had been thoroughly tested and could be recommended. 

Mr. A. A. C. SwINTON considered that the last speaker had advocated 
a very dangerous doctrine. They wanted to encourage improvements 
and not to stop them. He wished to associate himself with the view of 
Sir John Macdonald, that there was no reason for despondency. Those 
of them who could look back far enough could only be amazed at the 
enormous work accomplished, and the way in which the then prophets 
had been disappointed. He remembered in 1883 being shown over Lord 
Kelvin's house, which was the second house lighted electrically in Great 
Britain, and suggesting that electricity supply might be a good pro- 
fession, and he had never forgotten the remark made by Lord Kelvin 
that electricity supply would never be anything more than a plumber's 
job. It was often the people who knew most that saw least far, and they 
would notice in the history of invention that many of the greatest inven- 
tions had been made by comparative outsiders. He entirely agreed with 
what had been said thit the sale of the apparatus was not everything, 
but that it should be followed up. He would like to ask the manufac- 
turers of electrical cooking apparatus whether, assuming that the manu- 
faeture was being carried on on a scale commenaurate with the manufac- 
ture of gas apparatus, they could ever expect to get electrical heating 
and cooking apparatus made for the same cost as gas apparatus, allowing 
the same profit. 1f they could have an assurance that that was possible, 
he thought it would be very encouraging. 

Mr. H. J. Dowsing had, in 1890, shown electric cooking apparatus 
at an exhibition at the Crystal Palace. At that time they had large 
audiences and met with great success. A certain amount of business was 
done, and in one year they sold £4,000 worth of cookers, which was not 
bad for that time, seeing that the only eustomers were those who had 
private installations of their own. Fora time the business went on, but 
after a few years they had no sale, because central station engineers 
would not consider the subject at all, and would not supply even at the 
power rate. "The consequence was that there was no business to be done 
in that direction. Some 10 vears ago, when electricity began to become 
cheaper, they again approached the station engineers for a reduction in 
the cost of current, which was the important point, but the engineers 
received all applications for special consideration of cooking with almost 
contempt. He had been told by a manufacturer of gas cooking apparatus 
that they had had exactly the same trouble in introducing cooking 
appliances, and that it was only tbe introduction of electric lighting 
that brought the gas engineers to their senses. Now that they were 
getting electricity down to a price when they could use it for all purposes, 
it was necessary to educate the public, and not only the cook, but her 
mistress. Servants must be taught before going to their situations, and 
should be given prizes and diplomas, and for that purpose there should bo 
a school of electric cookery, which would, he considered, after a time be 
self supporting. Cooks would aim at getting diplomas, and would be the 
best canvassers they could have, because they would learn the great 
advantages of using such a simple means of cooking, and wherever they 
went would advocate its use. 

Mr. J. S. HIGHFIELD (Metropolitan Electric Supply Co.) endorsed what 
had been said about the necessity of having a system of charging whereby 
one set of wires could be used for all purposes. That was the first 
easential. The second matter was the great advantage that would accruc 
if a single pressure and a single system of supply were available; but if 
they were going to wait for that they would do nothing at all. Possibly 
the best solution was, as suggested by Sir John Macdonald, that each 
undertaking should let out on hire th» necessary apparatus. Another 
solution which the designers of apparatus might study as closely as pos 
sible was to try and make apparatus convertible from one pressure to 
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doing their best in this direction through their showroom. As to the 
criticisms hurled at supply companies, the best form of advertising was 
some kind of exhibition properly managed, and not advertising in the 
Press or distributing literature. Hiring should be done out of revenue, 
but was difficult to adopt owing to the frequent changes in design of 
apparatus, which caused much delay in renewals in the case of all except 
the newest apparatus. Deferred payment was found preferable by his 
Company, who advanced the cost of apparatus to the consumer, the latter 
paving it back in quarterly instalments without interest. 

Mr. W. E. Sty Les (communicated) thought it was now wasting time 
to pass further comments. Supply engineers blamed mannfacturers and 
high costs, and manufacturers blamed supply engineers and high rates, so 
that we were no nearer a solution. He supported Mr. Hirst in believing 
that municipal ownership was the principal hindrance to rapid develop- 
The committees were useless and. mostly ignorant, whilst the 
oflicials themselves were too self-conscious. At present most electrical 
men were mere novices on the commercial side of their profession. He 
therefore suggested that the Institution should invite competitive schemea 
from its members who were well versed in commercial affairs. The out- 
come would be the disappearance of much (so called) publicity literature, 
&c., and to convert publicity men into sound business men. 

Mr. F. A. WILKINSON (communicated) believed that no great progress 
would be made in electric cooking until the cost of the apparatus as well 
as the working costs did not exceed those of gas, coal and other systems. 
Manufacture in large quantities could only get over the high first cost, but 
the difficulty was the number of ditferent opinions as to the design that 
was required. Some standard must, therefore, be agreed upon. possibly 
by a committee of manufacturers, designers, supply engineers and 
others interested. 

Mr. H. D. Syvions (Communicated) thought that the number of dif. 
ferent voltages in use wasone cause of the trouble. As aresult of a visit to 

now carry 7-2 amperes. It had taken them 10 years or more to raise the | the States, where he was impressed by the great use of electricity for 
current capacity of a 1/18 wire from 1-8 amperes to 7-2 amperes, and he | domestic purposes, he drew attention to the fact that advertising was on 
thought that would have a very important bearing on the cost of installa. | an extensive scale and always artistic, that the supply stations were well 
tion. They had rules which were very wide and embraced many systems, | known owing to the readiness to show visitors over the stations, and 
with the result that the consumer did not know which to choose, and | the enthusiasm and co-operation for enlarging the tield for electricity (as 
probably chose the most expensive system. Could they not issue model | against the apathy of a large number of engineers in this country). The 
specitications for the ordinary wiring of a house? He agreed that the | cost of current and apparatus need not be a great barrier to the wide 
wav to get hold of electric cooking was to teach the cook, and if once the | adoption of electricity for domestic purposes, and a combined effort on 
cook would demand it, electric cooking was an established fact. Finally, | the part of the whole of the industry would place the profession in an un- 
there was the question of tariffs, which had militated very much against | precedented. prosperous condition, 

the whole industry. The whole question depended upon the value of the Mr. W. P. Maycock, in a written communication, thought that. many 

heating and cooking load to the supply authority, and about this load | of the causes sprang from the general tendency to look on installation 

they knew practically nothing. They had no figures before them, and | work as akin to gas-fitting or plumbing, from the way an installation was 
therefore it was all guesswork, but would it not be possible at some fairly | carried out and from its effect on the consumer when completed. Mr. 
distant, date, say 12 months, to have a conference on that point, and ask Maveock set out his remarks in the form of 37 questions. These relate 
members to collect evidence and furnish it in the way of a discussion as to | to the bad arrangement of the installation, the unsatisfactory treatment 
what was the effect of the heating and cooking load on cach undertaking | of wiring by colleges, faults of «specifications for wiring, and the position of 
as à whole, how it affected the peak, the revenue it brought in, &c. the contractor. He drew particular attention to the neglect of the art‘of 
Mr. S. Z. DE FERRANTI, in summing up, remarked that if members | illumination and of switching. : 

would only take what had been said, consider it carefully for what it was 
worth, learn what they could from it, and do everything possible to put 
it into practice, he was sure that the discussions would result in sub- 
stantial progress in the industry. He entirely endorsed what Sir John 
Macdonald had said with regard to pessimism. There was not the 
slightest ground for being distressed at the rate of progress. Electricity 
was coming along, and nothing could stop it, and it simply depended 
upon the people in the industry to make it do everything. That it would 
do everything he had not the slightest doubt. He was afraid that that 
would have to be the end of the discussion on the subject for the present. 
He hoped and believed that it would bear good fruit, and trusted that 
they might take the matter up again when necessary, and when it was 
evident that they could materially advance things by doing so. 

Mr. L. H. Horpen (Westminster Electric Supply Corporation), in a 
written communication, thought, as an outsider, the main cause was to 
be found within the four walls of the Institution and among the gentlemen 
who belonged to it. He explained that the members comprised all the 
electrical sido of the industry, and they all complained that the public 
hesitated to buy their wares. What were they doing to improve this 
state of affairs, and what remedy did they propose? Consulting engi- 
necrs suggested the reduction of the price at which clectricity was sold. 
The supply engineers’ remedy was an extension of advertising, the under- 
taking thomselves of tke work of contractors, the reduction in the cost of 
apparatus, the hiring out of apparatus and the wiring of premises. In 
other words, that the price of current was all right, but contractors and 
manufacturers charged too much. Manufacturers. complained that 
supply people would not buy their apparatus and hire it out, and con- 
tractors that they did not get enough business, or that the supply people 
interfered, and would not pass their work. On top of this were those 
who wrote to the Press and depreciated the industry. What was likely 
to b> the effect on the public of all th's criticism ? The remedy to his 
mind was to give up all this public criticism and abuse, and all classes to 
heartily co-operate together to show the public that we had a good thing. 
Such co-operation would assist in dispelling much of the ignorance a3 to 
the progress being mad? in electrical appliances—ignorance not only 
amongst the public and architects, but also among station engineers vs 

contractors and consulting engineers. Co-operation might also enable i : 

the dis-ount system to e a and the deine of ho aize of heating e Bulletin of the Bureau of Standards." Vol. VIIL, No. l. Jan. I, 
elements, Until each manufacturer gave up using a different system 1912. (Washington, 1912 : Government Printing Office.) 

electric cooking could not become extensively used. His Company | "Lehrbuch der Photometrie.” By Friedrich Uppenborn. Revised 
end-avoured to practise what he had been preaching. They wished to by Dr. Ing. Berthold Monasch. (Munich and Berlin, 1912: R. Olden- 
co-operate with the manufacturers and the contractors, and they were bourg.) M. 15. 


another. 1t should not be a very difficult problem. He did not believe 
in pessimism, and thought that the electrical industry was going ahead 
in a way that it had never done before. The manufacturers, supply 
authorities and contractors should. push ahead as rapidly as possible, 
keeping each others interests in view. All undertakings, especially 
municipal, should aim at getting a rather higher percentage of profit 
on the capital they employed. More money would then come into the 
business, and everybedy connected would be better off. Without a 
proper margin of profit good men could not be kept in the business, 
money could not be spent on experimental work—which was essential— 
and the whole business collapsed simply from want of fresh capital. 

Mr. H. W. Pure spoke as a houscholder who had used electricity for 
aln;ost&hree years. The chief point he wished to bring out was the fear 
shown by the majority of those who had seen electrical apparatus. 
Quite a number of people would not touch an electric kettle, thinking 
they would get a shock. They seemed to want educating, and he con- 
sidered that something might be done in the way of putting electrical 
apparatus in schools, The letting out of apparatus on hire would have 
to come. The total cost of his installation had been well over £50, and 
there were not many people, unless very enthusiastic, who would go to 
A great stumbling block was thus the first cost of the 


ment. 


that expense. 


apparatus. 
Mr. K. A. Scort-MoncrierrF (chief engineer, Electric Supply Corpn.) 


had been impressed with the small attention given to the capital expen- 
diture necessary by the consumer in order to have electric light in his 
house, Assuming a large town and modern plant, he calculated that the 
power station would cost £6 per kilowatt, mains £15 per kilowatt, and the 
consumer's installation £25 per kilowatt; this showed that one of the 
great obstacles was the cost of wiring. The Institution rules issued last 
vear revealed what he thought was one of the most important develop- 
ments in the electrical industry, viz., the humble 1 18 8. W.G. wire would 
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LEGAL INTELLIGENCE. 


Vua onum ante 
Osram Lamp Works (Ltd.) v. ** Z ” Electric Lamp Mfg. Co.(Ltd.) 


The further hearing of this case before Mr. Justice Warrington has been 
continued during the week. 

Dr. A. LIEBMANN was re-examined by Mr. Astbury as to the precau- 
tions taken to carry out his experiments. He said the fact that one could 
volatilise carbon in argon or another neutral gas had no bearing on the 
practical question of manufacturing a carbon tungsten filament as de- 
scribed in plaintiffs’ specitieation. He had made experiments to test the 
extent to which carbon ina tungsten filament was volatilisable in dry as 
distinct from moist hydrogen. He took pure dry hydrogen and a thick 
filament (J-ampere filament) which contained 5 per cent. of carbon. The 
filament was mounted in a bulb, which was heated for a considerable 
time with a Bunsen flame to remove any water from the inside of the bulb, 
whilst all the time the dry hydrogen passed through. To ensure that 
there could not be any moisture in the hydrogen it was first passed 
through a red-hot tube filled with copper. then it was passed through 
three bottles containing concentrated sulphuric acid and through four 
bottles containing phosphoric anhydride. The bulb of the lamp was 
heated by the Bunsen flame and the filament was then heated electrically 
for nearly two minutes to 1.700 deg. or 1.800 deg. In regard to the 
electric current used, he started with 70 volts and 4 amperes; after 15 
seconds the voltage went down to 53 and the current increased to 475 
am peres; after 30 seconds the voltage was 50 and the amperes the same(4°5). 
He then allowed the filament to cool, because there was a danger of burn- 
ing through. The formation of carbide never proceeded in a regular way 
at once through a filament, but it formed at points, and there was danger 
during the alteration of the resistance that the filament might burn 
through. He waited for two minutes and then he again switched on the 
current (50 volts, 4*5 amperes); after 30 seconds and after 60 seconds the 
readings were 50 volts and 4:5 amperes. It showed that during the first 
minute it sintered, and the change in the voltage was due to sintering ; 
after sintering had been effected no more change took place. Then he 
estimated the cold resistance, and it was 3°35 ohms. The filament meas- 
ured 70 mm. The same tests were made with the same kind of filament 
in moist hydrogen, with everything else identical. "The current started 
with 70 volts and 2 amperes, after 5 seconds it was 50 volts and 4 amperes, 
after 10 seconds 50 volts and 4:5 amperes, after 20 seconds 38 volts and 
4°75 amperes, after 30 seconds 38 volts and 4:8 amperes, after 45 seconds 
32 volts and 4'8 amperes, after 60 seconds 31 volts and 5 amperes, after 
90 seconds 30 volts and 5 amperes. Then, as the temperature had, in 
consequence of the decreased resistance. gone down, he increased. the 
current to 5'6 amperes and the voltage rose to 40. After 120 seconds it 
was 38 volts and 6 amperes. The filament was measured and it was 
79 mm. ; the cold resistance was 0°57 ohm. Those experiments showed 
that a dry hydrogen filament contained a lot of carbon and was not as 
pure as that which had been done with moist hydrogen from which the 
carbon had been more completely removed. It did not show that in the 
dry hydrogen any carbon had been removed. The voltage when it did 
fall was due to the sintering. He repeated the two experiments at a 
higher temperature, one with the dry and one with moist hydrogen. The 
temperature was given as 2,000 deg., but it was higher. 

Witness answered questions as to the conditions of the ex periments and 
the results obtained, and said they showed that one could not make pure 
tungsten filamentsin dry hydrogen. Witness also gave particulars of three 
experiments he had made to determine whether he could get decarboni- 
sation at a high temperature. In two of the experiments he decarbonised 
in the ordinary way with moist hydrogen. one at a low temperature (about 
1.000 deg. to 1,200 deg.) and the other one carrying it straight away 
through the low temperature to the high temperature. Then he measured 
a definite quantity of the gas ard analysed it for the amount of carbon 
monoxide it contained. The result was that at a low temperature 
he obtained 1°68 per cent. of carbon monoxide and at a high temperature 
(it went up as high as 2,200 deg.) he found 2°93 per cent. of carbon mon- 
oxide. Then he made an experiment under the conditions obtaining at 
defendants’ works, doing it at a high pressure of 70 mm. and the hydrogen 
-dry as at defendants’ works, but he found more carbon monoxide than at 
defendants’ works. Supposing he had been told in 1904 that he could 
put a carbon filament in a bell jar, and did it 38 times, running at a tem- 
perature of 1,600 deg. with the certain atmosphere which was used, and 
that you got no result, he could not possibly predict what would happen 
if he had a slight percentage of carbon in a filament which was substan- 
tially com posed of tungsten. Witness also answered a number of questions 
as to the appearance of the bell jars. the black streaks on them, &c. 

In further cross-examination by Mr. TERRELL, Witness said that the only 
point between them was whether in sintering as defendants did it carbon 
was removed by volatilisation or whether it was done by chemical action 
by means of the steam. The experiments made by him proved that the 
removal of carbon from a tungsten filament proceeded with greater suc- 
cess at a higher than at a lower temperature. Sintering began at about 
1,400 deg. and it had taken place before they reached 2,000 deg. A 
number of questions as to the conditions of his experiments was answered 
by Witness, who pointed out that his object was not to sinter but to as- 
certain the effect of dry hvdrogen and moist hydrogen under identical 
conditions. He concluded from those experiments that he could not 
decarbonise a filament by dry hydrogen. Having answered questions 
as to the temperatures employed, the results obtained, &c., Witness said 
he took 5 per cent. of carbon because he wanted to give defendants the 
best chance; the experiment, if it had succeeded in defendants’ way, 


would have been greatly in their favour. He disagreed with the state- 
ment that it was necessary to remove the carbon before the sintering : 
those in à much larger way than defendants had done the sintering and 
the decarbonising in the same operation. 

Sir JAMES Dewar, F.R.S., said he had attended defendants’ works on 
two occasions, but he did not see the last stage. which had been referred 
to as the secret process. Some filaments were taken which were sintered 
at the “ Z” Company's works on Feb. 5, 1912, by himself, Dr. Liebmann and 
Dr. Oberlander. Witness handed those filaments over to Mr. H. Crookes 
for analvsis. ‘The analyses were carried out bv the Franklin method of 
organic determination, which enabled one to determine very small quan- 
tities of nitrogen and carbon, and which Mr. Crookes had made for the last 
20 vears in the analvses of London water. Mr. Crookes carried out 
Witness's direction with regard to the proper quantities and treatment of 
the filaments. Instead of the ordinary use of glass he had to use quartz 
tubes, and the oxidising agent was to be chromate of lead instead of oxide 
of copper. That was the only difference. For the next analysis they took 
2 grammes of baked filaments from the 10,000 filaments taken on Feb. 12, 
and the results of the analvsis were recorded in the report. Witness also 
spoke of other analvses that had been made of other lots. Prior to the 
date of Just and Hanaman's patent nothing had been published in chemical 
literature that would tell him that in any of those built-up tungsten 
filaments (containing tungsten and carbon) he could oxidise out the 
carbon without oxidising the tungsten. Chemistry was not in such a 
state that he could have told without experiment, using an atmosphere 
of steam and hydrogen, that he could oxidise the carbon without oxidising 
the tungsten. With respect to the first stage of defendants’ process, as 
he saw it, he came to the conclusion at once that carbon was removed by 
a process of oxidisation. Witness described in detail the directions he 
had given for carrving out the experiments, and, having regard to the 
results that had been obtained, from the standpoint of moisture recovercd 
and determined, those experiments absolutely confirmed his view as to 
the agent by which the carbon was removed. At the works he noticed 
moisture in the bell jar and also the absence of any proper precautions to 
dry the hydrogen effectively. The calcium chloride tube was hopeless for 
that purpose. As to the suggestion put forward by defendants regarding 
the mode by which carbon was removed at the “ Z”? works in that stage. 
he understood that it was suggested that the carbide was formed and the 
carbon was volatilised from the carbide and was not oxidised. — Mitness's 
view was that there was no carbide formed ; the formation of carbides, 
as Moissan showed long ago, was the production by high temperature 
reaction, electric temperature reaction, in an electric furnace. Prof. 
Moissan first made carbide of tungsten which contained 3 per cent. of 
carbon ; it was theoretically two atoms of tungsten to one of carbon. He 
showed that that had the property of dissolving excess of carbon, which 
crystallised out as graphite, very much like cast-iron—exactly the same 
behaviour that that metal had. When he desired to produce the metal 
he used a process of oxidation : he simply added excess of tungsten oxide, 
of tungstic acid, so as to oxidise the carbon out of the carbide. He did 
not attempt to make, and never succeeded in making, tungsten by volatilis- 
ing the carbon out of the carbide, but he did by oxidation. There was 
no scientific knowledge he was aware of that in anv way suggested that 
carbon was more volatilisable than tungsten. | Hehad studied high tem- 
peratures but he had never heard of such a suggestion. He never read 
it in any scientific Paper ; it was pure invention, pure theory, and in fact 
experiments of his own and of his colleague Prof. Livcing proved the con- 
trary. Tungsten could actually be distilled like water, as Moissan showed, 
in an electric furnace. That would presume that the carbon in which he 
held the tungsten would also distil. Now Prof. Liveing and Witness had 
shown that in the case of carbon it was very difficult to detect anything 
but one ultra-violet spectroscopic line, which was due to an infinitesimal 
trace of vapour. There were no visible lines of carbon to be seen. Con- 
sequently the tension of the carbon vapour in the electric furnace, or, he 
would put it, the highest temperature of the opposite carbon pole. which 
was not more than 3,500°C., only gave an infinitesimal trace of vapour, 
whereas the tungsten put into it was distilling off into vapour. lt was 
perfectly ridiculous to suggest there was any proof that carbon was more 
volatile than tungsten. There was absolutely no scientific publication 
suggesting that one could volatilise carbon at any temperature under that 
mentioned (3,500 deg.) Tungsten melted at a perfectly well-known 
temperature. Two independent observers said it melted at a tempera- 
ture of about 2,900 deg. Wartenburg, in 1907, found the temperature 
of melting tungsten to be 2,850 deg., and Weidner and Burgess found the 
temperature 2,892 deg. Youcould not heat that up to a temperature at 
which the filament was going to fuse; but to suggest that carbon would 
volatilise at below 2.900 deg.— well, he had nothing more to say on the 
matter. Three per cent. was the quantity of carbon in Moissan's carbide 
of tungsten. Assuming that some of the carbon in the carbonised fila- 
ment, cr at some stage in its carbonisation, was in the form of carbid^, 
and assuming that was present in an atmosphere of moist hydrogen, the 
carbide of tungsten was easily oxidisable under such conditions—that was 
tosay, at the temperature obtained during sintering. He had heard what 
defendants had suggested as to the method by which they removed 
carbon; but he thought it was perfectly ludicrous from the scientific 
point of view. In regard to the second patent, there was no possibilty 
that hydrogen and nitrogen would react on carbon alone at a temperature 
of about 1,600 deg., but when they got up to the temperature of the arc 
they formed hydrocyanic acid. Hydrogen and nitrogen reacted upon 
the carbon in a tungsten filament and formed hydrocvanic acid. He 
thought that reaction took place at a lower temperature than the reaction 
of hydrogen and nitrogen upon carbon alone. Until the present case he 
had not heard of any manufacturer utilising the information in his Papers. 
and no one had used the reaction for the purpose of a practical invention. 
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It would not have occurred to him that vou could remove carbon from a 
tungsten filament by such a gaseous mixture. Witness, having answered 
a number of questions as to the details of the experiments made, was 
asked for his view as to whether or not in the second stage of defendants’ 
process some carbon was removed by the action of nitrogen and hydrogen 
upon it from the formation of hydrocyanie acid oz cvanogen compounds. 
He replied that there could be no doubt. He had no doubt, from the 
description of Dr. Passmore, that. phospham was being used, that un- 
doubtedly ammonia was being evolved, and that the conditions were 
perfect conditions for the interaction so as to produce cyanogen bodies. 
Cross-examined by Mr. TERRELL, Witness adhered to the statement that 
there was no suggestion in science that he knew of until he came into that 
Court that carbon was more volatile than tungsten. Having answered 
some questions as to the moisture in the bell jar, &c., Sir J. Dewar said 
that supposing they took the hydrogen from the cvlinder as they had it 
at present, and then passed it over a considerable quantity of red-hot 
copper, the oxygen would become oxide of copper and they would have 
free hydrogen. Hit was next passed through towers of soda lime to take 
out any carbonic acid that might be present ; but he said that carbonic 
acid could be present in electrolytic hydrogen to any extent. He should 
say they might have washed it properly in baryta water and so converted 
any carbonic acid into carbonate of barvta. If he desired to remove 
the water completely and he wanted to take hydrogen free from water, 
he should adopt the directions he had already given. Having repeated 
these instructions and set ont the precautions to be taken, witness said 
that for an experiment of that kind the more carbon there was to prove 
the point of volatilisation the better. It began to be more ludicrous the 
moment one began to sav that that was a fractionation; it was bad 
enough, because it meant below the melting point of the tungsten, but it 
was infinitely more disastrous to suggest the fractionation of l per cent. 
of one substance by another. No such thing had been heard of as 1 per 
cent. of carbon to go out by fractionation. Supposing he had got 
phospham in the lamp on the stem and that lamp got heated very con- 
siderably in the wav which it got heated when it was being sealed up and 
when it was being evacuated, he would expect to get ammonia off, and he 
would expect to find evanogen if there were carbon present in the fila- 
To the extent carbon was present on the filament he would ex- 


He should expect that the result. would be 
Sup- 


ment. 
pect to find cvanogen. 
inevitably at electric temperatures to produce some cyanogen. 


posing he had got filaments in his lamp and the phospham there, with a 
small percentage of carbon present, he thought the carbon in the presence 
of ammonia would be converted into cyanogen. He had never been able 
to prove that except by the spectroscope. Many questions were put to 
the witness in regard to the volatilisation of carbon and tungsten, and as 
to the work of M. Moissan, the temperatures employed, &c.; after which 
the witness was re-examined by Mr. Astbury. 

Mr. Henky Crookes described the method of analysing the London 
water which he had carricd out under the supervision of Sir J. Dewar and 
Sir W. Crookes. [t was recognised as a reliable and the most delicate 
method for the detection of small quantities of carbon. Sir James Dewar 
had given him certain filaments to analyse and he had carried out the 
experiments, the results of which were given in a list which he had pre- 
pared. The method adopted by him was a similar process to one which 
he generally used for the organic combustion of water residues, but as a 
higher temperature had to be used and it was expected that the tungsten 
filaments would be more difficult to oxidise, instead of using oxide of 
copper he used chromate of lead, and quartz tubes instead of glass tubes. 

The table of results obtained by witness having been put in, plaintiffs’ 
case closed. 

Mr. WALTER summed up the case for plaintiffs. He contended that 
plaintiffs, by their first patent, had introduccd a new manufacture and 
that there was nothing in the Welsbach specification that would lead one 
to try one of the processes in the Osmium patent for tungsten. He quoted 
the case of the Badische Anilin und Sodafabrik v. Levinstein in support 
of his contention, and said defendants could not put it higher than Wels- 
bach's own invention. In regard to infringement, plaintiffs had proved 
that in the hydrogen used by defendants there was a large quantity of 
"ater vapour. Thev had carried out defendants’ operation and tested 
the gases produced and they found that CO was produced. Dr. Licb- 
mann's experiments demonstrated that the moist hydrogen operated in 
the wav described by the patentee. He also analysed the evidence of 
the other witnesses on experiments made as to the action of the 
nitrogen and hydrogen and the elimination of carbon from the carbon 


tungsten filaments, &c. 
THE DEPENCE. 


For the defence Mr. TERRELL, K.C., said that the specification of the 
first patent was dated 1904. It was bought by the predecessors in title 
of plaintiffs on Aug. 2, 1907. Between those two dates nothing whatever 
had been done with it, either in this or any other country. At the end of 
1907 the defendant company was formed, amongst other companies that 
were formed in June, 1907, and commenced the manufacture and sale of 
tungsten filaments in December, 1907. The secret of defendants’ success 
was that they had discovered the hard paste process and they were able 
to make for the first time high-voltage lamps which had never been made 
before, and the '* Z" Company really were the pioneers in this country 
of the tungsten filament industry. Some time in 1908 plaintiffs woke up 
to the fact that their patent might be amended and they made an appli- 
cation to amend. The document which thev lodged at the Patent Office 
stated that they sought to amend because certain parts of the specifica- 
tion were of doubtful novelty. In January, 1909, they obtained leave 
to amend. At that time defendants had built up a big industry in tung- 


ever arose. l 
done was new, was it such a d^parture from what had been done befors 


a3 involved invention? The discovery of a new metal w.s not invention, 
but if one discovered that a particular ore could be smelted by a par- 
ticular process which was not known before, and so produced metal, then 


that was invention. 


mental operation. 
a pure tungsten filament by one process was old. 
scribed a process which a chemist, being told of the qualities of tungsten, 
would know was applicable without any invention to the metal tungsten. 
If that was so, there was no invention in applying the process revealed 
by Welsbach for getting a wire to a metal which’ presented-the-same 
difficulties as the metal which Welsbach used; ^He wotld concede that 
there might be invention even in applying the process of Welsbach, but 


sten filaments in this country and ia 1910 that industry further increased. 


Pliintiffs brought no action upon the patent until May, 1910, when they 
issued a writ against some other people ; that action was settled. In I911 
they began issuing writs against defendants’ customers and it was with 
some difficulty that defendants succeeded in getting the matter to trial. 
It was not the case of defendants who were trving to get the industry 
and the work of other people, but it was the case of a company who 
had bought a patent which they themeslyes admitted when they bought 
it was invalid, but which they thought that they could make wide enough 
to capture on it the tungsten filament industry. 

Mr. AsrBURY :- You have not. told his lordship when the Osram 
Company began to manufacture these lamps. 

Mr. TERRELL : 1n 19]0. 

Mr. ASTBURY : You are absolutely wrong. It was 1907, and before that 
the patent. was worked in Germany. 

Mr. TERRELL, resuming, said his lordship could not help observing that 
it was now a patent limited to tungsten in one particular way. It was 
originally a patent for tungsten and molybdenum manufactured in two 


different ways and they came to his lordship and said: ‘ Our invention 
> "They said that the patent was one for selecting the 


is one of selection." 
In construing the 


metal tungsten and that it had been a great success. 
specification they must find out the state of the art, because the specifi- 
cation was addressed to people who knew what the business was to which 
the specification addressed itself. It was well known that certain metals, 
which were not common metals in the sense of copper, tin and iron. weie 
highly refractory, and they had the power of resisting high temperatures 
without fusion. It was also known that although some of them were 
ductile, these highly refractory metals for the most part were non-ductile 
metals and of those tungsten and molybdenum were some, Others could 
be drawn into wire. Osmium, which belonged to a group of metals 
different from the group to which tungsten and molybdenum belonged, 
had the peculiarity that it was exceedingly brittle, could not be drawn 
into wires, but was highly refractory also. Therefore the difficulties in the 
way of making a filament out of osmium were exactly the difficulties in 
the way of making a filament out of tungsten and molybdenum. There- 
fore, Welsbach started to devise a method for meking a filament out of 
osmium. He did not attempt to draw, but he took his osmium in a very 
finely divided condition; he mixed it with a binding material which, 
when baked or carbonised, left the metal in contact with carbon. He 
then took the paste and drove it through a very fine hole and made a 
filament which was composed of binding material and metal. He then 
baked it and passed through jt an electric current in order to con- 
xolidate it. At the date of Welsbach's invention that was absolutely 
new. After that came Sander’s specification, which belonged to the 
“Z” Company ; in that Sander was dealing with uranium. — He got the 
idea of producing the metal wire by incorporating the powdered and tinely 
divided metal with a cellulose solution and forcing it through holes ‘im 
the usual manner." Then he said "" The tilaments are dried. Ifa bind- 
ing avent of an organic nature heated at about 2520 €. or up to 300 C. in 
order to carbonise the said binding agent, this heating is preferably 
effected in an atmosphere of hydrogen or nitrogen or at leest in a recep- 
tacle from which atmospheric air is excluded as much as possible." 
"ander's idea was to put in a protective atmosphere, to raise it to a ceitain 
temperature and carbonise it. He said “ The filaments are then fur. her 
heated by being attached to an auxiliary electrode and placed in a re- 
ceiver provided with conducting wires by means of which electric current 
can be conducted through the filaments. Then the air is exhausted from 
the receiver and hydrogen or other suitable gas or gas mixture may be 
conducted into the receiver, whereupon the filament is very carefully and 
slowly brought to a glow by means of an electric current of suitable 
tension and then brought to the highest degree of white heat.” Sander 
brought into Welsbach the idea that they now had of sintering. The 
whole process was there. He submitted that Sander was really sintering 
in hydrogen and that Sander was dispersing his carbon by means of an 
electric current. physically and not chemically. Certainly it was a 
uranium filament, but it was being treated in exactly the same way as 
defendants treated it. Before Just and Hanaman several people had 
pointed out that tungsten was capable of being brought to a very high 
degree of heat without fusion or dispersion. Therefore the qualities of 
tungsten were known. There were three ways in which it had been 
suggested to use tungsten, viz., in Tibbits’, Lodyguine' s, and Just and Hana: 
man'sspecifications. Having referred to these patents, Counsel proceeded 
to go through plaintiffs’ specification in detail. He asked his lordship to put 
a construction on plaintiffs’ specification in the light of what he said was 
the state of the art in the year 1904. He submitted that when he was 
reading plaintiffs’ specification he whould be describing exactly Welsback' : 
process if he substituted the word “ osmium " for ©“ tungsten." Rc^ 5.44 


again to the question of subject matter, he said subject matter did not 


mean novelty. If ther» was no novelty no question of subject matter 
Subject matter meant that, assuming that what on^ had 


The application of the discovery must involve 


Tungsten as a filament was old; the production of 
Welsbach had d^- 
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plaintiffs had not been able to point out that there was anything in 
tungsten except that they merely mentioned tungsten, and then they had 
got in that wonderful doctrine of chemical prescience. What was wanted 
was fa substance which was not oxidised by water at the tem- 
perature at which it was used. That was all. Now tungsten was liable 
to b» reduced by hydrogen, and therefore, a& a consequence, it was not 
oxidisable by water in the presence of hydrogen. You could not, 
under the same conditions, reduce à metal by hydrogen and at the same 
time decom pose water by the metal. That was well known. Therefore, 
he said, that patent disclosed no subject matter, because there was 
no problem to be solved and no difficulty to be got over which had not 
been solved and got over before by Welsbach under similar cireumstaices, 
The real problem was. ** How are you going to make a wire out of a metal 
that you cannot draw ?" and that problem, he submitted, Welsbach solved 
completely. On the question of infringement, Counsel dealt at length 
with theexperimenta that had been put before the Court by plaintitfs, and 
said, if plaintiffs were accusing a man of infringing their patent they 
ought to bring experiments on the sort of thing that he was doing and 
not on something imaginary which he was not doing. 

Mr. AsTivRY : May I make an application now, viz., that we should 
have a suflicient quantity of the various filaments they make, because we 
have used them all up; and also a sutlicient numberof samplesof all the 
filaments that are complained of by way of infringement, in order that we 
may have further tests made with their filaments. We thought making 
ihem with ours made no ditference. 

Mr. TERRELL: I do not mind having a series of experimenta tried 
mutually—that is to say, if I may have my experiments and they have 
their ex periments all done together so that there is no question as to what 
happens; but I must say, when they state that th> reason they did not try 
with our filaments was because the quantity of carbon was so small it was 
not possible to do it, it is rather a strong order now to say, "Allow us to 
show that it is possible." 

His LonpbsHiP : You are right in this that they never tried with your 
thin filaments to determine the quantity of carbon monoxide. Can we 
possibly devise any mode of experiment to be done jointly that would be 
satisfactory * 

Mr. AsrBvRY : Before that is done, I am merely asking, as a matter of 
courtesy, that they should give us a further supply of their filaments. The 
point has been put that what we have done with a tungsten carbon fila- 
ment containing 1-5 per cent. of carbon produces a chemical reaction 
which is not present when it contains a less percentage. 

His LongpsHnip: It is not quite that. Mr. Terrell is saying you do not 
prove infringement because you do not prove by experiment what takes 
place under the exact conditions of the defendants! process. 

Mr. TERRELL: So far as I am concerned I am so satistied with our 
position that I am willing for joint experiments to be tried right through, 
so that there may be no question. I am willing to let him have my 
filaments provided I am allowed to see what they do. 

His LonpsuiP : I do not think we must break out again in a fresh series 
of experiments which would be perfectly endless. I think I must hear 
Mr. Terrell’s opening and his evidence, and if 1 find there is any particular 
point on which the case is likely to turn on which further experiment is 
necessary l must direct it. 

Mr. TERRELL, resuming on the issue of infringement, said he would sug- 
gest to his lordshipthat not one of plaintiffs’ ex periments—even although 
they might show that defendants had moisture in their hydrogen, and 
although they might show that defendants had moisture in the sintering, 
not one of plaintiffs! ex periments showed that the filaments such as de- 
fendants made were sintered by chemical operation. — They did not show 
that in their ex periments, and if it stopped there now, and defendants gave 
no evidence, he would submit with some confidence to the Court that 
defendants would be entitled to say that no infringement had been proved 
against them. With regard to insufficiency of description—there was no 
description at all in the patent sued upon as to what had to be done. It 
was à statement of chemical reactions, but what had to be done was not 
told in any sort of way whatever. For instance, it did not say there was 
to be a vacuum, nor that you were to sinter, nor to what temperature 
you were to go. The specification, he submitted, was hopeless. That 
patent had been amended long after it was taken out, and it was hoped 
now that some Court would give a construction which would give plaint ffs 
a monopoly of squirted tungsten filaments, other people having created 
the trade which was of importance in those tungsten filaments. In regard 
to patent No. 2, he was going to submit that that patent, and his witnesses 
as at present advised were going to say that that patent as a chemi- 
cal fact, was nonsense. That man was actually taking out a patent 
for reducing the quantity of water vapour and increasing the percentage 
of hydrogen so that what he was saying was this: " [n the patent that 
was taken out before what you had was steam and hydrogen. 1 am now 
going to use hydrogen and water vapour, and that is the substance of my 
invention." Although he knew that his lordship could not construe the 
first patent by the second patent. that one could be used as a piece of 
literature to show what men at the time meant by steam and by water 
vapour. With regard to the question of prior grant, which was specifi- 
ration 15,510 of 1907, he submitted that defendants did not infringe that 
patent by anything that they did, and in respect of that patent h> con- 
tended there was a prior grant. As to prior user, that he said was 

proved b; prior user by Topham in the West-end of London at Mr. Stearn's 
works. Mr. Stearn was a lamp manufacturer and had been making large 
quantities of carbon lamps there. and he was the purchaser of a processin 
Germany for making metal filament lamps. He saw the weights put on 
for a considerable timo before the date of plaintiffs’ patent. Mr. Stearn and 
his man Topham continuously manufactured lamps by putting weights 
on some time before the date of that patent. The question would arise, 


Did they do it in public in such a way as to be a publication? When his 
lordship had heard the evidence he would ask him to say, first, with regard 
to patent No. 1, that there was no subject matterand that defendants had 
clearly not infringed on the first construction; and on the second con- 
struction that they had not infringed on the evidence. With regard to 
the second patent, that there was no subject matter and that there was no 
infringement. In respect to the third patent, that there had been a clear 
prior user and also that there was no subject matter, because it was no 
Improvement on what was done before and what was admitted to have 
been done before. 

Mr. Wm. PAKENHAM., electrical engineer, said defendant company com- 
menced in Juna, 1907, as a syndicate formed to acquire the patents under 
which they were operating: he meant the predecessors of the defendant 
company. They erected and equipped works for the manufacture of the 
filaments, and in January, 1908, the present company was formed to take 
over the business of the syndicate and to carry on the operations, "That 
company acquired patents and processes for making lamps from Dr. 
Hollefreun & Co., Zerningard Sander. These were the patents under which 
defendants were now working. In 1905 he becam^ acquainted with the 
osmium lamp. which was a low-v. Itage lamp. Everyone was talking of 
them at the time because they were metal filament lamps. In 1905 or 
1906 there was an electrical exhibition, and there was no metal tilament 
lamp on the market then with the exception of the osmium. Fn 1906 
the Z” lamps eame upon the market; they were tungsten lamps and 
were imperted. from (Germany. There was no tungsten lamp on the 
market made in this country before that date. Osram lamps were 
imported into this country after that date, he thought. They were 
advertised in this country about 1907. They were first manufactured 
in this country quite recently. The * Z" limp was the first tungsten 
lamp to be manufactured in this country. The Z" Company commenced 
manufacturing high-voltage lamps in T908. They were the only people 
doing so. They were about 60 c.p. lamps. The formation of tungsten, 
was extremely important, especially in their process. They required 
what was known as black metal; it was an amorphous form of tungsten, 
and that was the only form of tungsten which could be used in practice 
in their process. Hollefreun and Zerning worked out the method of pre- 
paring the tungsten. The two processes for lamp-making, described as 
the soft-paste and hard- paste processes, were absolutely different. The 
soft paste was a modification of the Swan process for making carbon 
lamps. Having described the process, he said that in 1904 that was the 
usual process. The hard-paste. process consisted in taking a metal in a 
very fine powder. In their process defendants took a binding material 
which contained so much of that nitric radical and enough oxygen to burn 
itself out—the very thing that you were instructed. to take out in that 
xpecitication, They mixed them together and then subjected. them 
to a very high pressure. If they mixed material like their binding mate- 
rial with a very finely divided metal and attempted to put that under a 
high pressure they would get no filament squirted. The binding material 
separated out under the pressure: the more fluid stuff came out first and 
they got a scatfolding in their die; the consequence was, beyond. the 
mixing they had to put in the calendering operation. Calendering in- 
cluded mixing. but it was quit a separate process. They had to mix their 
metal and binding material into a thoroughly homogeneous mass. They 
then squirted it. Then it was put into dies and squeezed under a pres- 
sure of about 25 tons per sq. in. The pressure by the soft paste process 
was merely pounds. That made the filament, and it then passed through 
the baking stage, when a very large proportion of the carbon was removed, 
It was unnecessary tode-nitrate in the hard-paste process. because there 
was so little nitro-cellulose present. The baking in the hard: paste. pro- 
cess was not comparable with the carbonising in the soft-paste process. 
The baking was done under à vacuum, becanse they wanted to take away 
as muchof the carbon as they could at that stage. That wasessential for 
the success of the process. He found in plaintiffs’ specification no direc- 
tions to do that ; they were told to carbonise. 

His LORDSHIP: According to you, as a practical man, secing the diree- 
tion in the plaintiffs’ specification that you are to carbonise, which of the 
two, the hard paste or the soft paste. would you take *— There is no ques- 
tion about it: this is a soft-paste process. He. mentions coagulable 
binders and he mentions a material which you could not use with a hard 
paste as one of his binders. There can be no question about it to a lamp 
maker. 

Mr. Frost: Is there anything in the specific ition hostile to a hard- paste 
process ? 

WiTNESS : Yes, certainly. He was directed to use a solution of cellu- 
lose and chloride of zine which he could not use in the hard- paste process. 
You could not get rid of your chloride of zinc, and. your filament would 
never dry. For the hard paste defendants used a solution of collodion 
in amyl- acetate. which was a vaporisable solution quite ditferent from these 
coagulable solutions. For making the binder they used collodion and 
amyl.acetate and a small proportion of castor oil. Sintering was the 
operation of shrinking together to a solid coherent filament. Sintering 
was a most important discovery in metal filament lamp-making. 1t was 
absolutely necessary to obtain strength. The earlier lamps that were put 
on the market, except the “Z” lamp. were extremely brittle. The ^ Z^ 
lamp was always known as a strong one even in the early days, and he 
attributed that to the fact that Sander had always worked the sintering 
process. To carry out the sintering process they had to have a small 
quantity of carbon; if they got rid of every bit of carbon from the fila- 
ment it would never sinter. If you took a crystalline metal and chose a 
binder which gave very little carbon and you got rid of that carbon by 
any means, you would have a filament which you could never sinter, 
and it would always be brittle. Summarising the practical points, 
which had been worked out and made defendants’ process successful, 
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he said the success was due to the particular form of metal used. and 
required ; then there was the binder, that is, the quantity and nature 
of the binder; then there were the calendering, the high-pressure 
squirting. baking in the vacuum and the sintering operation, 

Mr. Frost: Dealing shortly with the second specification sued on, 
No. 18,622 of 1906, reading the specification what would you understand 
that vou were directed to ? 

Witsess said there was no question that t wasa decarbonising process 
used on the filament. He thought the paper was quite clear. It was an 
invention for producing metal filaments; it had nothing to do with the 
filament when it was in the lamp. It was a method of treating crude 
incandescent: bodies just the same as No. 8,563 was for using weights 
when they were treating crude bodies. It would never suggest to him 
that it had anything to do with the evacuation stage. In regard to the 
third patent, when defendants. bought their process the weights were 
being used then by the people who sold the process to them. Apparently 
it was a very old idea to put weights on filaments, at all events on carbon 
tialments, and he thought it was simply transferred to the metal filament 
industry without any question. On the sizes of filaments on which they 
were working in the old days, there was no difficulty in using the weight, 
but when they cime to thick filaments or very thin filaments the weight 
wasnotanadvantage. Using the weight in the sintering process he said it 
made the filament weak at the apex of the V when put iuto the lamps; 
that weakness was due to the cooling off and. he supposed, the want 
of sintering at that point. There was another objection to using the 
weight on the fine filaments during the sintering stage because they got 
au extremely V-shaped filament and the point was very sharp at the apex. 
The sharp V-like shape was satisfactory in low-voltage lamps but in high- 
voltage lamps it was a distinct. disadvantage. In a high-voltage lamp 
they had to put 10 filaments in the lamp, and the consequence was that 
at the lowerend where they were joined into the wires they had the base of 
10 triangles and they had only à restricted space to put them in and the 
filament was drawn down with à verv narrow base. With thin filaments 
the slightest knock to the lamp started the filaments vibrating and, if they 
were Veshaped, up at the top of the V the filament was not stretched 
apart wide enough to prevent them touching round the hook and they 
ran together, and once they began to run together they ran on till they 
got to the point where they broke. Using their metal and their binding 
material without any added carbon it would be absolutely impossible for 
them to get a filament which at the baking stage contained 5 per cent. of 
carbon, 

Cross-examined by Mr. Astbury, Witness said his first ex perience as a 

lamp-maker was gained in 1907. He had seen carbon filament. lamps 

made before [907 in America and London. but he had never seen a metallic 
filament lamp made before 1907. He did not know that the osmium 
lamps were all made with hard paste. It was possible to make a soft- 
piste metallic filament, but they had never made it. They had always 
mad» their own collodion, In the lamp trade collodion meant acetic acid 
collodion. The diameter of the filaments supplied in that action. was 
0:028. (30 watts) in the die. Since he commenced manufacturing he 
thought the largest size of filament was a o-ampere size. He could not 
remember the diameter. They used all thicknesses substantially from 
(1o ampere up to 5 amperes. They were all subjected to the bell 
jar process in substantially the same wav. Phospham was used on all 
lamps except those of less than 30 to 33 volts. They were all put in the 
same tube, all treated with the same kind of hydrogen, but the times and 
temperatures varied according as the filaments were thin or thick. He 
could not give the exact date of the first tungsten lamp which the ©“ Z^ 
Company(orits predecessor) made in this country, but it would bein Decem- 
ber. 1907, he thought. The syndicate manufactured the filaments and they 
got the lamps made up for them. The first filaments were made as soon 
as they could got the plant working after Juno. 1907. If it was a fact 
that the first Jamp made under that patent—the steam and hydrogen 
patent—was made in 1905 he had no knowledge of that. If it wasthe fact 
that lamps made under the steam and hydrogen patent were displived at 
a German Congress at Lindau in May. 1906, he did not know it. He had 
never heard that the manufacture of those lamps on a wholesale seal 
was started in Berlin in September, 1906. H2 did not know anything 
about the quantity of tungsten tilament lamps that were sold in this 
country in the latter half of 1906 and the first part of 1907, but he should 
think not many. If Dr. Oberlander in January, 1907, mad> tungsten 
filament lim s at Hammersmith under the patent on which plaintiffs wer? 
suing he did not know anythingaboutit. Unless they were sold he should 
not know. In regard to patent No. 1,535 of 1898 (Welsbach’s), Witness 
said that if the quantity of binder used was in extremely small amounts 
that connoted hard paste. He thought the osmium patent d d not refer 
to a hard paste process at all; that was an impregnating or coating; it 
had nothing to do with squirting. Witness, who was also cross-examined 
upon the Welsbach specification, No. 13.116 of 1898, and Voelkor's 
patent, No. 6,149 of 1899, said their earbonising was to get rid of the bulk 
of their binding material. He did not know that for years before. 1904 
castor oil was the common material used to render collodion more flexibl > 
if it was required, and he had not heard that amylacetate was the com- 
mon solvent for collodion. Witness was then cross-examined at som? 
l orth upon the details of defendants’ process. 

AT. JAMES SWINBURNE gave a history of the carbon filament. The 
whole industry of the carbon lamp was developed by Swan. In 1904 the 
universal manner of forming filaments was practically the soft. pasce or 
Swan process for making carbon filaments. Tn 1904, the only commercial 
squirting of filaments that existed was the squirting of carbon filaments ; 
a few people may have been experimenting. When they got the idea that 
they wanted to make a metal filament out of high resisting metals the first 
difficulty was to realise that such a thing was possible at all. They all 


knew of these high melting point metals and he was then making experi- 
ments with them. He found with tungsten and molybdenum that he 
could squirt by mixing it with gum tragacanth as a binder. He found 
that he could not syuirt them through small holes and he came to the con- 
clusion that there was no hope of making practical lamps. The idea of 
making wire lamps of such brittle metals that would be of any commercial 
value seemed absurd, and he gave it upas hopeless. ‘Then he heard of the 
Welsbach (osmium) patent, but even then he concluded that he would not 
succeed in making a lamp on the lines he was doing. The success of the 
tungsten lamp was not due to any inventor ; once Welsbach had pointed 
out that they had a possible line of working by making his osmium lamp, 
then everyone knew that he could try the same sort of thing with high 
resistance metals, The first thing was to get the right metal. That was 
done by taking the Delepine process which wax well known to scientific 
men, but it meant selection on the part of lampmakers. The next thing 
of importance was the Kneading or calendering. He had rather assumed, 
of course, that if you were going to get a metal filament that had a lot of 
metal. to begin with you must have hard paste, because you must have 
ax little binder as possible ; otherwise you get the particles of metal far 
apart, separated by a lot of carbon. You want as nearly as possible a 
coherent filament of metal after the baking. The next thing after the 
calendering was the squirting. All the machinery had been worked out for 
the invention; they had to get fine dies and. the. hydraulic machines 
which would allow the squirting of the thick hard paste. Having got 
their machines, the details of handling those tine filaments had to be 
worked out. H^ did not know whether it was necessary, but it was ad- 
visable to do the baking in the way defendants did it. under a slight 
vacunm so as to get off as much of the volatisable matter as possible. 
Originally. the idea was that the next difficulty was the removal of the 
carbon, which could be done in two or three ways, but it was subsequently 
found that it was not necessary to worry about getting the carbon out 
because there was another process (sintering) that was important. He 
thought the carbon was drawn out in sintering by volatilisation. The 
advantage of the tungsten over a carbon filament was that you could 
raise the former to a temperature, and therefore an efficiency, at which the 
carbon would come off the carbon filament. The sintering temperature 
was near the melting point of tungsten; the result was that whatever gas 
you had outside if the filament was heated up to that temperature the 
In 1904 it was known that tungsten was a metal witha 
very high melting point. Mois an had shownin I889 or [800 that tungsten 
was a very infusible metal. Tt was known that. tungsten was reduced 
by hydrogen, and that was, he thought. the ordinary way the commercial 
tungsten powder was made. [t was also known that at a high tempera- 
ture tungsten would oxidise readily and would decompose. He had gone 
through the various specifications where tungsten was referred to as being 
intended to be made as an illuminant, including the Welsbach (or osmium) 
patent. In the Tibbits (Lake) specification he was coating his carbon 
filament with tungsten. There had been a great deal of work in trving 
to coat filaments, by Mr. Swan (as early as ISS2). by Langhans and others. 
[n regard to Lodyguine, the decomposition of tungsten from oxvehloride 
was quite old. Lodyguine proposed to put tungsten ona tillet which was 
to be carbon, silver, platinum or gold. If that filament were run at the 
sort of temperature you would expect to work with in tungsten, you would 
volatilise the fillet, and then they would have pure tungsten filament left. 
lf the fillet was carbon it would probably volatilise slowly at ordinary 
temperatures, but if he had it at a sintering temperature first it would 
volatilise it. but all the other filaments would be volatilised at about the 
ordinary running. The Just and Hanaman German specification was 
another tungsten oxychloride process, essentially the same as Lodyguine, 
except that there he intended to substitute the whole of the tungsten for 
carbon chemically, Taking patent No, 23,899/1904, as a lamp-maker 
he understood that the specification described the making of a tungsten 
filament by the soft-paste process, carbonising it, removing the carbon by 
steam and hydregen at a high temperature, such high temperature not 
being high enough for the carbon to volatiliss. He therefore took the 
filament to a temperature that a chomist would naturally take to remove 
carbon without oxidising tungsten in an atmosphere of steam diluted by 
hydrogen, Having done that he equalised up the filament so produced 
by the oxychloride method and then his process was finished. By re- 
moving the carbon by oxygen or by steam diluted with hydrogen, he 
would get some sort of filament, but it would be uneven, and he would have 
to solidify it up by the subsequent process if he wanted to make any sort 
Completely oxidising out the earbon of a fila- 
ment influenced the sintering in a marked way. He had tried to remove 
the carbon at about yellow heat (about 1,50) deg.) After the baking 
process he thought the carbon was entirely in the form of carbide, but he 
could not be sure as he had not analysed it. Supposing they had steam 
and hydrogen and they sintered up the tungsten carbon filament to a 
sintering tem perature, the tungsten would oxidise. Reading that speci- 
fication he should say the words * an atmosphere of steam and hydrogen " 
meant an atmosphere of steam diluted with hydrogen, but it had been as- 
sumed that because the apparatus that was now used was not an appa- 
ratus that could be conveniently kept at a temperature at which you could 
have steam, the patentee had somehow determined to use that particular 
apparatus and had meant not to use steam at all, but traces of vapour. 
With regard to the issue of infringement, leaving out whether plaintiffs' 
patent was limited to the use of hard paste and soft paste, then as regarded 
the third process of equalising it was obvious it was not used. In regard 
to the second process of decarbonising with water, while it was quite true 
that at the beginning of their sintering process, when you began to burn 
the filaments up, and indeed right through, there must be some com- 
bination of carbon with traces of water in the/jar, that was an entirely 
mmaterial and accidental result against. which all. réasotiable precautions 
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carbon went off. 


of commercial filament. 
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were taken. What happened really was that defendants were sintering 
in a reducing atmosphere. If you wanted to sinter a filament you 
must either do it in a complete vacuum, which was expensive, or you must 
take what was quite common practice in Jamp-making, a reducing or 
protecting atmosphere. What defendants did was to take a protecting 
atmosphere of hydrogen. Hydrogen as it came into the bottle at 100 
atmospheres was practically dry. If they drew off hydrogen at 100 
atmospheres it would only contain 0-02 per cent. of water. Witness here 
answered a number of questions as to defendants! drying process, &c., 
and said that looking at it as a matter of substance they said defendants 
were sintering in a protecting gas and nothing else. 

At this point witness gave details of 1h* experiments he had tried 
with argon. &c. The results were sufficient to satisfy him that the 
carbon was removed from the filaments hy something other than chemical 
action. Sintering occupied two seconds. With regard to patent No. 2, 
as a lamp-maker, he understood the invention consisted of changing from 
the steam and hydrogen, which had been moditied jn the meantime to hy- 
drogen with a very little trace of moisture—changing from hydrogen with a 
trace of moisture to hydrogen with no moisture and with nitrogen put in the 
place of moisture to remove the carbon; and as an alternative instead of 
putting nitrogen in you might use some animonia. "That would be a 
decarbonising process done after baking. In the decomposition of phos- 
pham in those lamps they would have ammonia and moisture. With 
respect to the third patent, he said he never used the hooks in the earlier 
days, but he knew the literature and he knew the sort of result you would 
get. Incandescent carbon filaments were most delicate of all during the 
process of carbonisation, and they were next most delicate in the process 
of equalising before they got hot, so that the most delicate time of the 


resistance of a carbon filament was during the baking where weights had ` 


been disclaimed as being put on, and the next most delicate part was 


during what they called flashing. where weights also were shown as put on. | 


Putting on weights during the sintering process instead of in a subsequent 
process was a question of economy of manufacture. If the weights 
worked equally well of course it would be better to do it in one 
process. s 

Cross-examined by Mr. Astbury, Witness said in regard to the first 
patent that the patentee intended to disclaim the oxychloride process in 
the German patent, the pressure or moulding process of Kellrer (No. 
19,785 of 1898) and the drawn-wire idea which was in patent 20,277 of 
1904. Welsbach was the first, or one of the first, to suggest a built-up fila- 
ment. The Siemens firm had made a considerable number of suggestions 
with regard to the metal filament lamp. He had never heard of a lamp being 
made by either the Lodyguine or the oxychloride process prior to 1904. 
There was no practical manufacture in accordance with these documents. 
He was not going to say that in November, 1904, a hard paste for the 
purpose of making metallic filament lamps had not been absolutely dis- 
closed and described. It had been disclosed in one of the specifications. 
If you used collodion for the hard paste, then it was used for making hard- 
paste filaments, but the question was what a lamp-maker would under- 
stand from the specification, and he did not think that he would be led 
away by the specification from soft paste. His view was that a man who 
published that document had his mind on soft paste and that anyone 
reading the document would get the same idea. A man at that date 
who read this document and assumed that it meant soft paste and who 
made a lamp filament out of soft paste could then carbonise it bv the 
ordinary process then known or discloscd in those documents ; and if 
he put the filament into an atmosphere of steam; and hydrogen he 
would decarbonise it by oxidation, assuming, of course, the temperature 
at which oxidation would take place. When he had done that he would 
have a filament which could be improved by flashing. 

In regard to claims 1 and 2, if he stopped at the decarbonising and 
did not make the filament uniform, cither because he did not want it or 
because he did not think it was necessary, he would then have put into 
practice a process for making anincandescing body for anincandescent lamp 
consisting of tungsten, characterised by the fact that tungsten had been 
mixcd with an organic binding medium, that it had been former and carbon- 
ised, and the carbon removed chemically, i.e., if; plaintiffs’ interpretation 
of claim 1 was what his Lordship adopted. There was no prior document, 
which disclosed or suggested the building up and squirting of a tungsten 
filament in accordance with the osmium process and decarbonising it in 
steam and hydrogen. The Voelker process was brought to light, although 
it was earlier, and the man then said : “ I will make this out of a hard 
paste ; I find that collodion is a very convenient thing to make a hard 
paste with, and I find that the less binding material l put in the less I 
shall have to take out, and I will follow the Voelker idea." He would then, 
none the less, have obtained a tungsten filament decarbonised by steam 
and hydrogen if he had done that. Au 

At this stage Mr. ASTBURY said he did not know whether they might 
have some of defendants’ thicker filaments. They had a certain experi- 
ment that they wanted to test about carbon monoxide and they now 
knew that they were all made in the same way. p : 

His Longpsuirr : Mr. Terrell, do you mind letting plaintiffs have some of 
vour thicker filaments for the purpose of experimenting as to the carbon 
monoxide. I say advisedly for the purpose of making those experiments, 
. and I say that if you do it, it must be without prejudice to any question 

as to the effect of the particulars of breaches ? 

— Mr. TERRELL: I am not afraid of these filaments, but I want a bargain 
for it. I want an experiment admitted. If your Lordship thinks that 
] ought to give them the filaments they shall have them. 

Mr. AsTBURY : Whatever my friend wants which your Lordship thinks 
is reasonable I am not going to oppose. l 

His LonpsurP : I do not want to get into a lot of experiments which 
‘bear on only small points and not on the turning point: of the casa I 
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think. I begin to see now where the points really are. I think it would be 
‘as well if you furnished plaintiffs with some of your thicker fila- 
“ments. . 
_ After some discussion Mr, Terrell said he could not get any bargain, 
so he must let them have them without. 
; At this stage Mr. Swinburne was further examined by Mr. TERRELL in 
"regard to certain experiments made by himself, Dr.yHehner and Mr. 
e Ballantyne. Having described the process employed, he said that the 
:conclusion he drew from the experiments was that. working with pure 
‘nitrogen and hydrogen under as high a temperature as could be got 
“conveniently with a blow-pipe on unsintercd filaments, vou did not get 
any removal of carbon or cyanogen or hydrocyanic acid. If the gas 
contained ammonia he would, of course, expect to ret ammonium cvanide 
formed. With pure hydrogen and nitrogen he did not get cvanogen, 
+ Further cross-examined by Mr. ASTBURY, Witness said, in regard to the 
; Welsbach specification, No. 1,535, that it meant that by means of the 
presence of hydrogen vou could raise vour filament to a temperature 
which wasihigh enough, bv ‘reason of the protection of the hydrogen, 
and vou did not have a bad effect on your metal, but you were able to 
‘consolidate it, and form it into a useful coherent filament of osmium. 
‘There were useful coherent filaments of tungsten which were not sintered, 
therefore, not nearly as gocd as the present filaments, but thev were 
commercial. He meant the earlier tungsten filaments which used to 
break when vou carried them about. Having answered other questions 
on this specification, witness said he did not know how many millions of 
osmium lamps had been made in 1904 ; he had not seen any. He did 
not know how many osmium lamps had in fact been made in Europe in 
1904. - The Nernst lamp was also a known manufactur: d lamp at that 
date. There was not a single metal filament prior to 1904 that had been 
ever made with a soft paste. He doubted whether anyone. who had 
hard paste in his mixture in 1904 would think that soft paste was better; 
but they had the earlier specification of Welsbach dealing with soft paste 
and they had a specific instruction there to use soft paste. An intelligent 
lamp maker would not learn anything from that specification, but if 
they were going to take à man “vho knew little enough to take all that 
specification very seriously then he would make a soft-paste filament. 
Up to the date of that patent in 1904 he had never heaid of any factory 
in which anv filament was sintered in a jacketted vessel; and since the 
date of the patent he had not heard of a filament being sintercd in a 
jacketted vessel. He should think 2 per cent. of water vapour in 
hvdrogen was 200 or 300 times more than was theoretically necessary to 
decarbonise the carbon in those filaments. The temperature of the decom- 
position of steam to form carbon monoxide from carbon was about 
700 deg. If they put one of those filaments into a sintering Jar with 
2 per cent. of water vapour in the at mosphere, carbon monoxide would be 
formed. Witness agrecd that an experiment (particulars of which were 
given) performed on 10 of deferdants filaments proved that defendants’ 
hydrogen would give sufticient moisture to produce the full theoretical 
vield of carbon monoxide from the whole of the carbon. A number of 
questions were then answered by witness as to the defendants! process, 
the temperatures employed, the precautions taken in cerrving out the 
experiments, the time taken, &c. He had learnt from Mr. Pakenham 
that a colloidal tungsten filament would sinter without carbon. Col- 
loidal tungsten was tungsten in a colloidal instead of a crystalline form, 
and it stuck together. He doubted whether the statement of Dr. 
Oberlander that if one took the colloidal tungsten and then pressed it 
through the die it ceascd to have any colloidal characteristic and became 
precisely the same metal as that other metal when squirted through a die ; 
he should doubt if the molecules had turned into the crystalline form. 
Questions were put as to the claims in the Tibbitts and Ledyguine speci- 
fications, and witness said he had never heard of a Lodyguine filament 
being made and he did not remember any direction in Ladyguine how to 
get rid of the fillet from the inside of the filament. He did not know of 
any filament having been commercially made according to the oxvehlor.de 
process. As a matter of fact, it was diflicult to make that filament. 
Prior to plaintiffs’ patent of 1804 there had never been any suggestion 
that you should make a tungsten filament by the building-up process of 
Welsbach. Since 1904 the built-up tungsten filament had become the 
most successful filament. Carbide of tungsten was substantially as 
readily oxidisable in steam ard hydrogen, as far as carbon was concerned, 
as carbon in the free state. Tungsten would oxidise at the sintering 
temperature, but that would depend on the proportion of steam to 
hvdrogen. Counsel then took witness through the various experiments 
that had been made with the view of comparing and ascertaining the 
differences between plaintiffs and defendants’ processes, and extracts 
were read from Mr. Swinburne’s lecture on “ New Incandescent Lamps” 
before the Institution of Electrical Engineers on January 10, 1907, 
in order to show what was common knowledge at the date. He could 
appreciate that, whether by design or accident, you could get out 
‘ths or q45ths of your carbon by their process, ard. then get out sub- 
stantially all the carbon by the other process which would render the 
irreducible minimum harmless to defendants’ lamp. All he said was 
that defendants put in phospham, that phospham gave off ammonia, and 
he thought it was probable—in fact, he knew for certain—that the am- 
monia would take out some carbon, because it combined with carbon. 
Whether it was effective in doing so he did not know, but there was no 
doubt that ammonia did affect carbon. Questions having been put as to 
the action of phospham and phosphorus, 

His Lorpsuip said he had Mr. Swinburne’s admission that the phos- 
pham process did remove a part of the carbon, but he had still got to 
determine whether, having regard to the true construction of the second 
patent, what defendants did was taking the process described. 

WrrNess stated that in regard to the second patent (No. 18,622 of 
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19008) it dealt with deearbonising after baking, They did not ever 
decarbonise until after baking. The invention was carried into effect 
by the removal of the carbon by the use of gases. containing no 


Cyanogen or hydrocvanic acid was formed if they had ammonia 


OX Viren. 
and carbon in a tungsten filament at a higà temperature. [n regard to 


defendants! last. process he thought that the gases contained a minute 
quantity of oxygen. First of all the lamps were heated in that vapour 
by external heat for two minutes, and that dried the glass fairly well. He 
ha d no doubt that phosphorus Was given off pretty well right through. 
Although the temperature of the oven was 300 deg. the lamps, in the short 
time they were in before the current was turned on, would not have got upto 
300 deg. ‘The lamps were warming all the time. He had no doubt that 
at some part of the time phosphorus vapour was being given off. The 
heat was such that the lamp was dry, but not completely dry. After 
twominutes’ pumping in that heat there could only b a very small trace 
of oxvgen left, and they had that greedy vapour to take it up. He did 


not agree that. phosphorus improved the vacuum. What phosphorus 
really did was that it left a vacuum which was a bad electrical conductor, 


and therefore it made a vacuum in which the discharge would not pass from 
one filament to another. Phospham was put on, defendants said, to give 
a better lamp. -a better vacuum, and it removed carbon to some extent. 
He did not denv that the defendants! process might produce some 
evanogen ; he thought it did produce it. He did not remember a single 
kueeestion in anv of the literature referred to by defendanta of decar- 
bonising a tungsten built-up filament with nitrogen and hydrogen or 
ammonia in lieu of doing it bv an oxidising process. There was 
no suggestion of it in the specifications of Welsbach and Sander and 


others, 

On the question of prior grant. he said that in specification No. 15,510 
of 1007 the patentees were practically saving that vou could decar- 
bonise with less than 1 per cent. of oxygen with water vapour. The process 
as described meant nothing more than that if you used a plant from which 
you were going to trv and get rid of all traces of oxvgen it might very well 
be, and was likely to be, that the plant, would not be minutely sufficient 
to do that very difficult work, and that vou would still have traces of 
oxygen there although vou did not want them. As to the third patent, 
he sad that carbon filaments were most delicate during carbonising and 
next during Hashing. If thev took a carbon filament, during carboni- 
sation it got weaker first and then stronger again ; after it had passed its 
Weakest point it got stronger as vou went on carbonising. The weakest 
point would be at a temperature of about 200 dew., when it was just 
decomposing, He had seen. the filament made in. defendants! works 
during the sintering with the weights and without the weights. He had 
no doubt that in regard to form and waste the weighting of the filaments 
during sintering made a very considerable economy. The tungsten 
filament was put through the baking and sintering process just as the 
carbon filament was. [t was old to filament makers to hang a weight 
on at the tenderest part of the life of the filament. 1f they were going to 
weight the metallic filaments after sintering it involved a separate heating 
up. a separate set of jars, a separate current, &c. 

WITNESS was re-examined by Mr. Terrell as to the action of the phos- 
pham. the temperature of the sintering experiments, the percentage of 
Water vapour in the hydrogen, &c. 

Mr. CHARLES FRED. Tornaw said he had been manager of Mr. Stearn's 
Works since 1882. In 1867 or 1868 Mr. Stearn, who carried on business 
asthe Zurich Incandescence Lamp Co., started his present factory at Kew, 
and he still carried on business there under the name of the Stearn Electric 
Lamp Co. In 1906 Mr. Stearn commenced the manufacture of metal 
filament lamps. The practice in those factories. with regard to the 
Weizhts was that they always uscd the weights when it was desired to 
make a straight filament of carbon ; it was common knowledge to them. 
Witness recollected going to Berlin with Mr. Stearn in April, 1906, and 
certain notes were made by Mr. Stearn, which witness saw. ‘They visited 
the “Z” Company's factory, where they saw metal filament lamps made, 
and they investigated the manufacture of same. He brought. back some 
powder, a metal powder, and also a binder. The powder was a mixture of 

tungsten and zirconium. The binder was made of gun-cotton dissolved 
Inamvi-acetate. Headd-d about 10 per cent. of the binder to the powder 
and then rolled it with a pair of photograph rollers—steel rollers. ‘The 
process which he then carried out was what was known as calendering. 
He then took the paste and placed it into a gunmetal evlinder and forced 
it throvgh a die into filaments. After that he dried the filaments to 
about 66^ (.-100? C, for drying off the amvl-acctate. They were then 
put into a porcelain tube or an iron tray and then they were raised to a 
temperature in a vacuum of about 800 d: g., with a very small quantity 
of hydrogen passing through. They were then allowed to cool down, 
then taken out erd put into forceps and placed in the ordinary glass 
vessel. the same as was used for Hashing carbon filaments. A small weight 
Was then put on in order to keep the filaments perfectly straight. as they 
were liable to cockle and twist about. The filaments were very delicate, 
and it was very seldom he could get a filament strong enough to bear 
a weight, although he sometimes succeeded. It was a long time before 
he fourd out where he failed. ‘Trouble was caused by the porcelain tubes 
as they cracked, and the temperature had to b» kept very low. He 
always put on the weights whenever possible. The weights were brought 
Into use from the very commencement, and they were used to the present 
day. The weight was put on in the sintering process, If the filament was 
not strong enough to bear the weight before sintering it was put on 
immediately afterwards. He had been doing the same thing with 
carbon lamps before that time. Whenever narrow or straigut filaments 
Were required for making tube lamps he had to hold a filament perfectly 
straight. while the hydrocarbon was being deposited on it. The weight 
Was a piece of platinum about 16 mils. in diameter. The tungsten was 
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made by the Delepine process, They first used tungsten for making 
tilaments and sintering about April 25, 1906. He was carrying on that 
rocess of. weighting those filaments during the month of August, 1906, 


-and he had done it up till now. . 
Other witnesses called for thé defence were Mr. A. C. Hyde, Mr. Geo. 


. Lucdecke and Mr. H. Ballantyne. 
On further points raised his Lordship gra 


Dr. Oberlander and also to recall Dr. Liebmann. 
Mr. TERRELL then commenced his address on behalf of the defendants, 


but the case was not concluded when we went to press. 2, o uars 


nted plaintiffs leave to call 
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Smoke Nuisance. 


"T 

Last week a divisional court (the Lord Chief Justice and Justices 
¿Pickford and Avory) heard an appeal of Greenwich Borough Council 
(from a decision of a Stipendiary magistrate. Respyndents were the 
London County Council, and it appeared that on November 9, 1910, 
the Borough Council summoned the London County Council for causing a 
smoke nuisance at their electricity generating station at Greenwich, An 
‘order was made that they should at once abate the nuisance and 
prevent a recurrence. of it. Ou April 9, 1911, another. nuisance 
‘was caused. by smoke, and a summons was taken out, the allegation 
being that the County Council had made default and had not complied 
‘With the order to abate the nuisance. ‘The magistrate, however, dis- 
missed the summons, holding that there had not been a recurrence of the 
nuisance which would allow him to say that the County Council had been 
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guilty of default. | 
Mr. Bopkis, for appellants, argued that the magistrate was wrong, 


‘and d-livering the judgment of the Court the Lord Chief Justice said there 
‘Was no question there whether the County Council could have put in better 
appliances for the abatement of the smoke nuisance, for it was admitted 
that thev had the most up-to-date machinery. There was a distinct. 
lapse of four months between one offence and the other, and the Court 
could not agree that there had been a default under the order or that there 


had been a recurrence of the nuisance. The appeal was, accordingly, 


dismissed. 


Gott v. Veritys (Ltd.) 


Reeently the Court of Appeal (Lords Justices Vanzhan Williams and 
Fleteher Moulton and Mr. Justice Parker) heard an appeal by defendants 
from a ruling by Mr. Justice Lush. After legal arguments, it was de- 
cided that the case should go to the Official Referee, neither side being at 
liberty to refer to the Judgment of Mr. Justice Lush or to the remarks 
which had fallen from the judges in the present appeal. Plaintiff! and 
defendants were given liberty to amend their pleadings, 


Tuition by Correspondence. 


On Tuesday last week a Divisional Court (Justices. Phillimore and 
Bray) heard an appeal by plaintiffs in the case of the International 
Correspondence Schools v, Ayres from a decision of the Judge of the 
Derby and Long Eaton County Court. 

Defendant (C. H. Ayres) entered into a contract with plaintiffs for a 
course of tuition in telephone engineering. The agreement (dated Oct. 28. 
1910) provided that the fee to be paid was to cover all instruction until 
defendant was qualitied for a diploma, provided he completed the course 
of instruction in five years, and defendant agreed to pay £14. 10s. for the 
course, 103, at time of signing the application and 10s. per month until 
the fee was paid in full. Defendant paid the deposit of 10s. on signing 
the application and an instalment of 10s. on Dec. 2, 1910, but shortly 
after he informed plaintiffs that he would not go on with the course, and 
did not do so. Plaintiffs sought to recover £5. 10s., being balance (after 
deducting £1) of the instalments under the contract in arrear at the time 
of the action. ° l 

The County Court. Judge held that plaintiffs were not entitled to re- 
cover the whole of the sum agreed upon for the instruction, but only 
as damages for breach of contract, such instalments as had accrued due 
down to the time when defendant refused to go on with the course. He 
found that the contract was broken after one instalment had fallen due, 
and gave judgment for plaintiffs for 10s. 

After hearing legal arguments, the Court allowed the appeal and entered 
judgment for plaintiffs. In giving judgment, Mr. Justice Bray said the 
case turned upon the trne construction of the contract. Plaintiffs 
claimed that they were entitled to recover the instalments as they became 
due, and the answer made in the County Court was that plaintiffs’ only 
cause of action was for damages for breach of contract, because the in- 
struction contracted for had not in fact been given. Looking at the 
contract, it appeared that the course of instruction was to extend over 
five years, whilst the instalments were spread over less than 2]. yeara. 
That seemed to indicate that thy money was to be paid before the whole 
of the instruction had been received. Plaintiffs had always been willing 
to give the instruction, and therefore defendant had received the can- 
sideration for which he had bargained, namely, the right to receive the 
instruction, and if he did not choose to avail himself of it, so much the 
worse for him. Plaintiffs were entitled to suc for the-instalmente as they 
became due, whether defendant chose to receive the instruction oF not. 
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PARLIAMENTARY INTELLIGENCE. 
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LIGHT RAILWAYS BILL. 


On Tuesday, Standing Committee B of the House of Commons cont inued 
the consideration of this Bill. 

Viscount HELMSLEY continued the discussion on an amendment by 
Mr. Harvey to provide that any authorising order should contain. pro- 
visions requiring the promoters to pay the cost of strect alterations or 
improvements rendered necessary by the trackless-trollev. svstem, and 
also to make a contribution towards the cost of maintaining the road or 
street. regard being had among other things to the additional expense 
Incurred by the authority by whom the road or street is maintained. 

Mr. J. M. ROBERTSON stated that he understood that members of the 
Committee who were acting on behalf of the Association of Municipal Cor- 
porations were willing that the amendment should be withdrawn on the 
understanding that the Government would accept the amendment carried 
at last meeting requiring the consent of the local authority before an order 
was made, such consent not to be unreasonably withheld. On behalf of 
the Government he gave that undertaking. The Government would not 
attempt to throw out the amendment on the Report stage, only they 
would propose to give effect to it by a more adequate form of words. He 
gave an assurance that the Board of Trade had undoubted powers to insert 
in any order a provision requiring the promoters not only to meet the cost 
of road widening, but also to contribute towards the upkeep of the roads, 

Mr. GOLDSMITH maintained that trackless trolleys were really in the 
same position as tramways, and they were usually promoted by Corpora- 
tions to act as feeders to their tramwavs. "hey ran through districts of 
other authorities over country roads. They were run as business under- 
takings, and if there was any profit it would go into the pockets of the 
ratepayers of the Corporation. 

Mr. J. HopGE opposed the amendment, because he objected to all taxes 
either on methods of transit or industry. 

Leave to withdraw the amendment having been refused, it was carried 
by 19 to 16. 

Viscount HELMSLEY moved an amendment to Clause 2, requiring that 
the Order should also contain provisions giving the road authority power 
to control the weight of the cars, &c. 

The amendment was withdrawn, as Mr. ROBERTSON said he had an 
amendment on the paper to provide that sec. 48 of the Tramways Act, 
1870, should apply in the case of trackless trolley systems in the same 
manner as it applied to tramways. 

The Committce adjourned. 


BIRMINGHAM CORPORATION BILL. 


A Select Committee of the House of Commons recently pissed the pre- 
amble of this bill, which confers further powers on the Corporation with 
regard to their electric. tramway and electricity supply undertakings. 
One tramway route was opposed by the L. & N.W. Railway Co. on the 
ground of competition and another was objected to by ratepayers as it 
would depreciate the residential character of the distriet. The chairman 
of the Tramway Committee (Ald. Beale) and other local witnesses gave 
evidence in support of the bill. 

The general manager of the tramways (Mr. A. Baker) said that the 
length of the single track was 102 miles, and there were 460 electric cars 
in daily service. The capital invested represented about. £2.000,000. 
The number of passengers carried in the last completed year was 
85.000.000. In June last two important lines (Handsworth and Bristol- 
road routes) fell in, and in all probability the number of passengers carried 
this year would be 135.000.000. After paying ex penses and setting aside 
a considerable amount for reserve, contingencies and depreciation, they 
paid over for relief of rates £41,103, or 31d. in the £. The proposed new 
tramways were not going to be a loss. They were necessary to the whole 
undertaking. The Hagley-road tramway service would not affect the 
local railway service to any appreciable extent. The proposed tramway 
along Hagley-road would afford relief to the Dudley-road tramway route, 
which was one of the heaviest lines in Birmingham. From a financial 
point of view he regarded the proposal of the Corporation as absolutely 
sound, and he believed the working of the lines would result in a profit. 
He estimated the receipts at £6.600 per route mile per annum. 

Evidence was also given by the city surveyor (Mr. H. E. Stilgoe), Mr. A. 
Dickinson, consulting engineer, and others. One of the routes was 
struck out and the preamble was then approved. 


—- 


| CUTTING SUBMARINE TELEGRAPH CABLES. 


In the House of Commons, on Monday, Mr. King asked the Secretary 
for Foreign Affairs if he would state what number of claims arising out of 
the cutting of telegraph cables in the Caribbean Sea were preferred against. 
the United States Government as a result of the Spanish-American War ; 
how long a period elapsed between the presenting of the claims and their 
final settlement ; and what was the total amount of compensation paid. 

Mr. ACLAND, who replied, said that so far as he was aware only two 
claims were preferred against the United States Government, one by the 
Cuba Submarine Telegraph Co., and one bv the Cie Francaise des Cables 
Téléegraphiques. That of the Cuba Submarine Co. was presented in Nov., 
1899, but no compensation had yet been paid. It would shortly be 


referred to arbitration under the Pecuniary Claims Agreement with the 
United States. 


On Tuesday Mr. Kisa inquired whether in regard to the representa- 
tions made to the Italian Government on the cutting of cables in the 
-Egean Sea any reply had been received. 

Sir E. GREY said the cutting of cables by a belligerent was not per REA 
violation of international law or practice. If there was wanton or un- 
necessary interference or violation of neutral waters, or some such cir- 
eumstances, any claims that might arise in consequence must be con- 


sidered on their merits. 


INTERNATIONAL RADIO-TELEGRAPHIC SEA SERVICE. 


In the House of Commons last ecek, replying to a question by Sir C. 
Kinloch-Cooke, the Postmaster-General stated that at the Radio- 
telegraphie. Conference to be held in London next month of delewates 
from the Goveraments which have adhered to the Int rnational Con- 
vention, an opportunity will be mad^ for discussing the best means of 
rendering more effective the service of wirsdless telegraphy for th purpose 
of saving life at sea, and Mr. Samuel stated that he was considering the 
best method of bringing the whole question before the Conference, 

In reply to questions in the House of Commons on Wednesday, the 
Postmaster-General stated that the British Government were not tied 
to any particular system of wireless telegeaphy, and that any system 
offering superior facilities or advantages are open to consideration by 
the British Post Othee. Further (replying to an inquiry as to whether 
the Government's legal advisers have provided a clause in their contract 
with the Marconi Company against precluding the Government. from 
taking up or controlling any other system of wireless telegraphy that 
might prove more efficient. for long-distance transmission). the Post. 
master-General stated that the agreement would fully meet the situation 
referred to. 


Electric Lighting Acts (Amendment) Bill.— In the House of Com- 
mons on Tuesday, Sir Howell Davies presented a bill prepared by the 
Municipal Electrical Association. for the. amendment of the! Electric 
Lighting Acts and for conferring further powers on municipal electricity 
undertakers in regard to the supply of electricity for light and power, 
for wiring consumers! premises, &¢. 

The Bill. which is somewhat similar to that introduced in the 1911 
8(cR3 ON, Was read a first time. 


Characteristics of Aluminium Conductors.—A bulletin 
recently issued. by the National Electric Light Association, 
New York, contains a discussion of the conductivity, tensile 
strength and other properties of aluminium wire. Some of 
the physical constants of aluminium as now manufactured 
commercially for electrical purposes are as follows: Melting 
point, LIST FL; elastic limit, 14,000 ]b. per square inch: 
ultimate strength. 26,000 1b. per square inch: modulus of 
elasticity, 9.000.000; electrical conductivity, 62 per cent.: 
specific gravity, 2:68; coeflicient of linear expansion, 00000128. 
At present aluminium is used only to a limited extent for large 
conductors. Its use is thus restricted because of the practical 
impossibility of employing the ordinary methods of soldering, 
due probably to the fact that its surface seems to have a coating 
of oxide on it at all times. At the present relative cost of the 
two metals aluminium is 10 to 15 per cent. cheaper than 
copper of the same resistance. The weight of a length of alu- 
minium wire is only 47 per cent. of that of a copper wire of the 
same length and resistance. Consequently, aluminium may 
cost 2-13 times as much as copper per pound and still cost the 
same as copper per unit length from tlie standpoint of electrical 
resistance. As a matter of fact, the price of aluminium at 
present is less than 2:13 times that of copper per pound. so that 
it is actually cheaper to use aluminium as an electrical con- 
ductor than copper. where other considerations do not enter. 
At present. however, the aluminium market is so centralised 
under one common control that there is no market for alu- 
minium scrap, and this feature makes 1t impossible for operat- 
ing companies to put any value upon it in that state. 
Expansion and contraction with changes in temperature are 
greater than for copper. A solid wire of small size gives a great 
deal of trouble through breakage due to crystallisation of the 
wire from swaying in the winter. The greater expansion and 
contraction make it necessary to be especially careful to avoid 
stringing lines too tightly in warm weather. The increased sag 
necessary for aluminium makes the liability to crosses unduly 
high. Joints between copper and aluminium wire give a great 
deal of trouble due to electrolytic action. | 
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COMMERCIAL AND INDUSTRIAL SECTION. 


* cD QL) GE arenes 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
BRITISH NOTES. 


The question of granting a superannuation allowance to Mr. C. H. 


| Cottam, upon his retirement from the position of chief. engineer and 


Accrington.—The Electricity Committee is considering a scheme : 


for substituting incandescent electric lamps for the present system 
of lighting the main roads. The total cost of the work will be 
£419. 5s.. and the annual cost of lighting £269. 17s, 

Banbridge (co. Down).— The Urban District Council last week de- 
ferred consideration of a report by Messrs. John Woodside & Co. 
on the proposed electric lighting scheme for the district. 

The report stated that there was no doubt that there would be a general 
demand for electric light and power. Electric current at 6d. per unit 
would be far better and cheaper than gas at 4s. 7d. per 1.000. By adopt- 
ing a scheme of reasonable dimensions it would pav a fair return upon the 
capital. ‘The necessary capital wasestimated at £3,200, th» annual revenue 
at £725, and expe nditure £491, showing a gross profit of 74 per cent. 

Bath. —'lhe Eleetrie Lighting Committee is to borrow £3.000 for 
extending the mains to Weston and for converting the street lamps 


to electric lighting. 

Bermondsey (London).— At the meeting of the Council on Tuesday 
the Electricitv and Street Lighting Committee recommended the 
acceptance of the tender of Pirelli (Ltd.) for the supply of lead- 


covered cable, 
Mr. FRANKEN moved, as an amendment, that the tender of the Western 


Electric Co. be accepted at £244. There was a difference of £69, but the 
Western Co. manufactured its cable in this country and the Pirelli cables 
were made in Milan, where the waves were only £1 a week, against 39s. 


in this country. 
Mr. Pripbwore argued that it was not business to throw away £69, 


but ultimately, the tender of the Western Electrie Co. was accepted. 

Brighton.—The Council have decided to devote £250 in the pur- 
chase of electric cooking apparatus, &c.. for letting on hire. 

Buckingham Palace Lighting.— Electric lighting has now super- 
seded all other illuminants in Buckingham Palace, and electric lifts 
have been fitted in the northern and southern wines. 

Cheltenham.- The Board of Trade have granted the application of 
the Council fora provisional electric lighting order for the parishes of 
leckhampton and. Prestbury. 

Creswell (Derbyshire).— The Bolsover Colliery Co. are going to put 
down additional generating plant for supplying electricity for public 
and private lighting. Current will be supplied at 34d. per unit. 

Dublin.— The secretary of the British Electrical and Allied Manu- 
facturers’ Association states that, in regard to the supply of flame 
are lamps and suspension gear. that the members of the Are Lighting 
Committee of the Association deemed it advisable not to tender for the 
above contract unless certain unreasonable clauses of the general 
conditions and the specification were altered. 

The salary of the secretary of the clectricity supply department 
(Mr. F. J. Allen) is to be inereased from. £400 to £600 per annum 
by four annual increments of £50, 

Eastbourne.— le Electricit v Committee have decided to install coal 
conveyors and elevators at the electricity works at a cost of £1.18]. 

Fatality.—On the 3rd inst. & collier named Jabez Hurst was 
accidentally killed at the New Haden Colliery, Cheadle. Deceased 
came into contact with a live wire attached to an electric coal cutter 


and received a fatal shock. 

Goole.—A provisional electric lighting order has been granted to 
the Electrical Distribution of Yorkshire (Ltd.) for Goole Urban Dist- 
net and the rurel parishes of Rawcliffe, Airmvn and Hook. Power to 
purchase (after 21 years) so much of the undertaking as is within their 
district is reserved to the Urban Council. and similar powers are also 
granted the Rural Council in regard to their district. 

Gravesend.— Extensions of mains are to be carried out at a cost of 
£1,550 to give a supply to W. T. Henley's Telegraph Works Co. 

Hampstead (London).—At a special meeting on Friday the Council 
considered the proposals of the Finance Committee (set out in our 
issue of April 26) regarding the reorganisation of the electricity supply 


department. 
As recommended by the Committse, applications are to be invited for 


the positions of chief engineer and manager and mains engineer, and the 
appointments to the positions of station engineer, mains engineer and 
electricity accountant were made as recommended, except that in the 


last case no bonus is to be paid. 


manager in July, was referred to the Finanee Committee. 


Leyton.— An additional feeder is to he laid from the electricity 
works to the vicinity of St. John's Church. at a cost of £1,304 


Light Railways.--The Light Railway Commissionera have sub- 
mitted to the Board of Trade for confirmation the order transferring 
to à company the powers conferred under the Quarry Bank. Brierle: 
Hill and Rowley Regis Light Railway Order, 1903, and amending 


that Order. 
The Board of Trade have confirmed the Southend-on-Sea Light 


Railways ( Extensions) Order, 1912. 

London County Council. — At their meeting on Tuesday the Council 
resolved, on the recommendation of the Highways Committec, that 
the proposals in the Council's Bill for the construction of tramways 
from Wood-lane to Harrow-road and the re-construction of tramways 
from Cassland-road to West India Dock should not b^ further pro- 
ceeded with in the present Session of Parliament. This course was 
decided upon because the House of Commons has intimated that it 
will not authorise the construction of these lines on the overhead 
system, and the L.C.C. Highways Committee state that they cannot 
be constructed and worked at a profit on the conduit system. 


L. & S. W. Railway Electrification.— Various statements have been 
made in the Press with regard to the electritieation of certain sections 
of this company’s lines, but it has been announced that these are 


inaccurate and that no detinite scheme has been decided upon. 


Lytham.—The Board of Trade have decided to revoke the Lytham 
Electric Lighting Order. 1907, and the Council will apply for a fresh 


order next session, 


Marylebone (London).—4At the meeting of the Council last week 
there was an animated debate on the report of the Electric Supply 
Committee recommending the continuance of the sales department 


on the present lin 3. 

Coun, DUNcaN WarsowN said that the report. was ridiculous in the 
extreme, If all was well with the sales department why had the district 
auditor thought it incumbent upon him to condemn the maintenance 
department ? Notwithstanding the injurv being done to local con- 
tractors by the sales department it was being worked at a serious loss to 
the ratepayers. 

Col. Hopkins said that the Electrical Contractors 
acted up to their promise to bring cases of hardship to contractors to the 
notice of the Committee. They had only brought one case. 

Coun. H Etspow said that the working of the department had resulted 
in geeat injury to local contractors. The department was one of the most 
barefaced specimens of municipal trading it was possible to conccive, 
and was altogether detrimental to the interests of the ratepayers. 

Col Mavpe moved that the accountant. be called upon to inform the 
council of the financial position of the sales department and the cost of 


* Association had not 


carrving it on. 
A vote resulted in a majority of the Council deciding to carry on the 


department, 
The Eleetrie Supply Committee have reduced their tariff for outside 


illumination of shops from £8 per kilowatt and 1d. per unit to £6 per 
kilowatt and Td. per unit. 

Metropolitan Asylums Board.—The Board have decided to enter 
into a new agreement with the Charing Cross, West End and City 
Electricity Supply Co.. for the supply of current to the Board's 
offices, Victoria Embankment. at 34d. per unit for lighting. and 14d. 
for power and heating. against 3d. and 1d. at present. 

It has been decided to rewire block No. 12 at the Grove Hospital, at 
a cost of £250, and to repair the wiring and provide new tubing and draw 
boxes, &c., for the installation at Joyce Green Hospital, at £270. 

National Insurance.— The umpire regarding unemployment. in- 
surance under the National Insurance Act has received applications 
for decisions as to whether contributions are payable in respect of 
men engaged in dye works as electricians, stokers, engine drivers and 
gas-enwine hands. 

Newcastle-under-Lyme.— Last week the Council were recom- 
mended to aceept the tender of the Diesel Engine Co. for the supply 
of new oil-driven plant for the electricity works. at a cost of £4.591, 
but an amendment to refer the matter back was carried. 


Nottingham.—The City Council have adopted a resolution to 


obtain a report from a consultine engineer on the proposal to utilise 


the weirs on the river Trent at Beeston and Colwick in the generation 
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of electrical enorgy. The scheme has been brought forward by Mr. 


A. Bell, an ex. Mayor. 

Radio-Telegraphic Conference, 1912.—It is announced that the 
United States Government has appointed eleven delegates to this 
Conference, representing the Departments of War, Navy, Agriculture, 
Commerce and Labour. | Rear-Admiral Edwards is at the head of the 


delegation. "The United States was similarly numerously represented. 


at Berlin in 1906. 

Sheffield.— At the meeting of the Corporation on Wednesday 
Col. Hughes moved for the appointment of a committee to inquire 
into the management of the electric lighting department. The 
motion wes agrecd to without discussion. 


The e.h.t. feeder cables in three streets are to be extended at a 


cost of £2,407, . . 

Shipley.—The electricity department of the Council came very 
well out of the recent coal strike.. 

In addition to being able to give a full supply of electricity for tramways. 
publie and private lighting and power, and sewage pumping for several 
weeks they kept the public baths, hospitals, slaughterhouses, and Dis- 
tress Committee supplied with coal. and during Easter week they supplied 
the gas department with 70 tons of coal. ‘Phe stock of coal at the gas 
works had become almost exhausted, the street lighting having to be 
curtailed, but the electricity department kept them going until deliveries 
of coal were resumed. 

Textile Mill Driving.—Accrington Electricity Committee have 
agreed to supply Messrs, Highams (Ltd.) with electric current to 
drive their new Woodnook mill, the estimated consumption being 
400,000 to 500,000 units per annum. The pric? is to b» O-Sd. per 
unit, with a limit of 5 per cent. for lighting purposes, and the usual 
condition as to fluctuation in the price of coal. An application from 
Albion Mill Co. for a supply for driving 266 looms (estimated con- 
sumption 220,000 units per annum) hes been granted on similar 
terms. 

Wireless Telegraph Notes.—The New Zealand Postmaster-General 
has followed the example of the Commonwealth Government. of 
Australia and has entirely prohibited the equipment of ** privat? " 
wireless telegraph stations. 

A report (which we give with ell reserve) has been published in 
Australia to the effect that Mr. Lee de Forrest, chairman of the De 
Forrest. Wireless Co.. has been arrested on a charge of having 
'* misused the mails with intent to defraud.” 

In the course of the inquiry into the loss of the P. & O. steamer 
“ Oceana ™ off Beachy Head it was stated that this vessel was not 
fitted with wircless telegraph equipment. 

Dinner.— An interesting gathering took place on Saturday evening 
lest at Frascati's Restaurant, when the departmental managers and 
representatives of the Electrical Co. (Ltd.) entertained their general 
manager (Mr. O. Schachert) to dinner, prior to his departure for 
South America to take charge of the A. E.G. interests there. 

The Company's secretary (Mr. Loewi) occupied the chair, and voiced the 
feelings of all present in a suitable speech and presented Mr. Schachert 
with a dressing ease. Mr. Schachert’s successor, Dr. Koch, also spoke, 
and Mr. Schachert acknowledged the compliments paid to him in an 
admirable speech, calling upon the stall to render his successor the same 
loyal support they had given him in the past. After the speeches, many 
songs and musical items were ably rendered by those present. 


COLONIAL AND FOREIGN NOTES. 


Argentina.—Imports to Argentina during 1911 included electrical 
goods to the value of £1.336,735 (against £1,148.306 in 1910). 

Work has been commenced on the construction of the electric tramway 
to Lujan under the Quesada concession. 

The residents of Capilla del Monte contemplate the formation of ekc- 
tricity supply company and the utilisation of a waterfall (giving 160 H.P.) 
for the generation of electrical energy. 

Australasia.—The * Australian Mining Standard” says; Temora 
(N.S.W.) Council intend to borrow £6.500 for the equipment of 
electricity Works. | 

Electrical plant is to be installed at the Pioneer Tin Mine (Tasmania) 
for automatically handling tailings. 

A conference of representatives of Melbourne Council and the suburban 
councils was recently held and it was decided to amend the draft Bill for 
the creation of a Tramways Trust for Melbourne and suburbs so that the 
rates of wages should be omitted, that Melbourne have two representatives 
on the trust instead of three, reducing the total to 10, and that a paid 
chairman be appointed for five years. 

A conference appointed by the Councils of Fitzroy and Brunswick 
(two of the Melbourne suburbs) to report on the advisability of the two 
Councils’ undertaking the construction of an electric tramway from North 
Fitzroy to bast Brunswick has suggested the construction of two tram- 
ways having a total length of about 1; miles and the formation of a trust 
consisting of six councillors and a chairman (not a councillor) Fitzroy 
Council recently approved of these proposals and also agreed that the 
members of the trust should be paid. 

Footscray (Victoria) electric lighting scheme has so far exceeded antici- 
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pations that the Council has decided to borrow £4,000 forextensions. The 
present capital expenditure is £9,961. There are over 200 consumers. 

A conference of representatives of the Richmond, Hawthorn and Cam. 
berwell municipal councils recently resolved to support a proposal to con- 
struct an eleetric tramway from Burwood to Melbourne. via Camberwell, 
road, Riversdale-read and Swan-street, to Princes-bridge. and also a line 
from the corner of Riversdale-road and Power-street to Bridge-road. 

A report submitted by Mr. W. H. Ashman to Port Melbourne Council 
recommends that, for a few years, at any rate, electrical energy should be 
purchased in bulk from the Melbourne Electric Supply Co. The company 
offered to supply at 10s. 10d. per kilowatt of maximum demand in any 
month plus id. per unit. 

An automatic telephone switchboard and metallic circuit is about to be 
installed at the Spencer-street railway station, Melbourne, at a cost of 
£3.000. 

In the New South Wales Legislative Assembly recently, Mr. V. Parkes 
moved that in the opinion of the House, the scheme proposed by Mr. 
Kneeshaw, the tramways manager. for converting the Sydney city tram- 
ways into an underground system should at once be put into operation. 

The Premier said Mr. Kneeshaw never proposed a scheme. Before the 
Government attempted to spend money on the question they would 
obtain the best advice. Their expert would report on the construction 
of underground tunnels or tubes. 

The northern suburbs of Sydney, with the exception of Manly, have 
not yet been provided with electric light; and a con'erence of repre- 
sentatives of the municipalities of North Sydney, Willoughby, Lane Cove, 
Mosman and Manly, was recently held to discuss a scheme. Mr. W. A. 
Gosche, representing the Pastoral Finance Association submitted a scheme 
for electricity supply and a garbage destructor. The supply station 
would be at the works of the Pastoral Finance Association, at Kirribilli. 
and would be a three-phase station with transformer substations in the 
various municipalities. Metallic filament lamps of 50 c.p. would. be 
u:ed for street lighting. and the cost would be £3. 7s. 6d. per annum. 
The capital eost would be about £250,000. A motion was carried in 
favour of a joint electricity supply and. destructor scheme, and a 
sub-committee was appointed to consider and report. 

The Mudgee (N.S. W.) Electric Light & Power Co. (Ltd.) has been 
registered. with £15,000 capital. It is proposed to supply current for 
lighting and power in the principal parts of the municipality. 

Electro- pneumatic, automatic and semi-automatic signalling appliances 
are being introduced on the railway between Sydney and Sydenham 
(N.S.W.). ‘Those which can be promptly manufactured are being 
obtained Jocally, and the remainder will be imported from England. 

The electric tramway system of Geelong, Victoria and its suburbs, 
which is to be operated by the Melbourne Electr'¢ Supply Co., was officially 
opened on March H. 

At the Scottish Gympie Gold Mine, Queensland, Messrs, Price, Martyn 
& Co. are installing plant which will include a Belliss- Westinghouse d.c. 
turbo-generator set, condensing plant and pumps; also two Belliss air 
compressors, with British Westinghouse d.e. motora. Messrs. Price, 
Martyn & Co. (in conjunction with Siemens Bros.” Dynamo Works) have 
also on hand a large contract for supplying to Auckland (N.Z.) Couneil 
two GUO-kw. and two 1.200-kw. Belliss-Sicmens sets, with three Belliss 
high-efliciency condensers, piping, &e.. Messrs. Price, Martyn & Co. are 
also supplying an exhaust mixed. pressure turbine to the Wallaroo and 
Moonta mines, S. Australia. 

The Municipality of Palmerston (N.Z.) intend to place before the 
ratepayers a p-oposal to raise £69,000 for the constructioa of an electric 
tramway 5} miles in length. 

Hobart (Tasmania) Council has offered. the Hobart Tramway Co. 
£210,000 for its undertaking, or an increase of £10,000 on the Council's 
previous offer, 


Austria-Hungary.—A concession has been obtained by the muni- 
cipal authorities of Karlsbad to construct an electric railway in the 
town. 

Herr Fried. von Deuster, Schloss Trauttmannsdorf, has obtained 
permission to draw up plans for the construction of a narrow-gauge 
electric railway from a point on the Lana-Meran light railway to 
Fragsburg and Vöran. 

An Italian consular report states that during 1911 the Hungarian 
iron and machinery trades were particularly busy. while the electro- 
technical industries did a flourishing trade and considerably extended 
their foreign markets. 


British East Africa.— Electricity supply works are to be established 
at Nakuru. 


Canada.—It is stated that experiments have been made on the 
Ontario lines of the Canadian Northera Railway with an electrically 
propelled passeng?r car, which carries 75 passengers and can travel 75 
miles an hour. 

Brandon Council hive signed a draft contract for the cunstraction of 
an electric tramway in the town. 

The Canadian Northern Railway Co. are experimenting with a gasoline 
electric car propelled by power generated by a 200 H.P. gas engine carried 
above the front truck. The engine is started by compressed air. and 
drives a generator which provides electric power for two motors working 
on the front trucks. The gasoline tanks have a capacity of 100 gallons, 
sufficient for about 200 miles. The car seats about 75 passengers, and 18 
equipped with electric light and a plant for compressing air for the starter 
and brakes. 
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“THE ELECTRICIAN” ELECTRICAL TRADES 
DIRECTORY AND HANDBOOK.—The 1912 Edition 
of the Big Blue Book is now Ready. The published 
price is 15s. ; post free, United Kingdom, 153. gd. The 
volume brings a great mass of very valuable statistical 
snd technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to within a few days of publication. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume. The Directory 
Division is thoroughly accurate and reliable as it has 
been completely revised. The Big Blue Book contains 
far more names of live electrical firms and persons than 
any other Electrical Directory published, and this not- 
withstanding that all mere lists of members of Societies 
and Institutions (so easily and cheaply available) are 
excluded, as unreliable and of little value for Manu- 
facturers' and Dealers' purposes, The full set of valuable 
Statistical and Engineering Tables, &c., carefully revised 
and extended, is included in the 1912 Big Blue Book, 
making it the most complete work of the kind ever 


published. 


— — 


Customs Duties.—: Bill has recently been introduced into the 
Russian Duma proposing to increase the duties on incandescent 
metal filament lamps to 65 roubles per poud (3s. 94d. per Ib.) if 
mounted. and to 90 roubles per poud (5s. 3d. per Ib.) if unmounted. 
The present duties on incandescent electric lamps (30 roubles per poud 
if mounted, and 60 roubles if without mounting) will be retained for 


carbon filament lamps. 

Exhibition.—Mr. Carl R. Loop, Deputy Consul-Generel of the 
United States in London, states that an electrical exhibition will be 
held at Boston, Mass., from Sept. 28 to Oct. 26., under the auspices 
of the Edison Illuminating Co. 

The Mechanics’ Building will be used for the exhibition, the floor space 
covering 105,000 sq. ft. It is proposed to make the exhibition as inter- 
national as possible. The exhibits will include practical demonstrations 
of every kind of application of electricity for manufacturing, commercial 
and domestic uses. Various national and international associations will 
hold their annual conventions in. Boston during the exhibition. The 
Tariff Law does not permit of importation of foreign exhibits duty free, 
but to compensate for this disadvantage the management has arranged 
to set aside exhibition space in which will be displayed free of charge 
catalogues, price lists, illustrated booklets, tables, charts, &c., apper- 
taining to the business of foreign manufacturers in the electrical field. 
Particulars from Mr. H. W. Moses, 39, Boylston-street, Boston, Mass. 


Holland.— According to a tecent Customs decision the import duty 
on ignition dynamos or magnetos (imported separately) is 5 per cent. 


the consulting engineers, Messrs. Sloan & Lloyd Barnes, 34. Castle- 
street, Liverpool, and tenders are to be delivered to the Clerk to the 
Guardians, Mr. John Carter, Poor Law Offices, Canway-street, Birken- 
head, by Monday, May 27. See also an advertisement. 

Tenders are invited for the supply and delivery of material to tho 
Postmaster-General's. Department of the Commonwe.lth of Avs- 
TRALIA, including lamp signalling trunk line switchboard and cable 
for Melbourne, and telephone instruments, &witchhoards, eebles, 
wire, &e., for Perth. Tender forms and specifications may be 
obtained and sealed patterns seen at the Commonwealth Office, 72, 
Victoria-stre»t, London, S.W., Sec also an advertisement. 

The magistrates of the City of Urrecut (Holland) invite tenders 
for the supply of a marine watertube boiler with economiser and set 
for mechanical draft. "Tenders must he delivered before May 25. 
Tenders will be opened at the Town Hall, Utrecht. at 2 p.m. on May 
25 Specifications and forms of tender, &c.. from the Town Clerk's 
Office. et the Gemeentelyk Eloctrieiteits-on. Trambedryf. Nic Beets- 
strast 3, and from J. G. van Terveen & Zoon, Oudegracht w.z. 11. 
See also an advertisement. 

SHEFFIELD Electric Light Committee require tenders by lI a.m.. 
May 3l. for three water-tub2 hoilers, mechanical stokers. econo- 
misera, steam and feed piping, &e.  Specitications from the Engineer 


and Manager. 
HUDDERSFIELD Corporation invite tenders for 1.000 single-phase 


meters. Specifications and form of tender from the borough elec- 
trical engineer. Mr. A. B. Mountain, St. Andrew s-road. Huddorstield, 
Tenders to the Town Clerk, Town Hall, Huddersfield, by May 20. 

DERBYy Electricity Committee invite tendra for one water-tube 
boiler. Complete specifications end forms of tender from the 
borough electrice! engineer, Mr. T. P. Wilmshurst. 

HariFAX Tramways and Electricity Committee require tenders by 
noon, May 13, for a fuel economiser for the electricity department. 
Forms of tender, &c., from the Borough Electrical Engineer. 

NEWCASTLE-ON-TYNE Tramways Committee require tenders by 
May 22 for supply of a turbo-alternator and converting plant. 
Specifications from the General Manager. 

NUNEATON Electrical Committee want tenders by 10 a.m.. May 14, 
for supply and erection of main switchboard. Specifications from 
the Borough Electrical Engineer. 

LEICESTER Corporation require tenders by May 17 for the supply 
of à 750 kw. s.p. motor alternator. Particulars from the Engineer 
and Manager, Tramways and Electricity Department. 

BATTERSEA (London) Council require tenders by 4 p.m. May 15 for 
the supply of two 30 in. electric ventilating fans; — Specitication, &c., 
from the Borough Surveyor. 

GRIMSBY Corporation invite tendera for the supply of c.c. motor- 
generator and switchboard panels, and an automatic reversible 
booster with necessary switchgear. Full particulars from tho 
borough electrical engineer, Mr. W. A. Vignoles, from whom speci- 
fications, &c., can be obtained and to whom tenders are to be delivered 
by first post Thursday, May 16. 
~ The Agent-General for Victoria is prepared to receive tenders for 
certain plant in connection with the electrification of the MELBOURNE 
‘suburban railways. Alternative tenders will be received for the 
d.c. current and single-phase alternating-current systems and Iwill 


ad val. 
Italy.—The Bologny Tramways Co. hive been authorised to 
construct and work electric tramways in Bologna. 

South Africa.—The '' British and South African Export Gazette ” 
says Maritzburg Municipality are prospective purchasers of addi. 
tional plant to cost £7.000 and to include two generators in tandem, 
steam turbine, superheater, multiple jet condenser, motor converter, 


and switchboard. 
Mr. H. N. Thomas, g»n^ral manager of Durban tramwava, has reported 


in favour of the adoption of the rail-less trolley syetem of traction in 
Bloemfontein. 

Rail-less trolley traction will probably b» adopted in Maritzburg, and 
the proposal for its use in Boksburg is likely to be brought forward again 


very shortly. 

Spain.—The Compania del Tranvia de San Sebastian à Tolosa has 
been awarded a concession for an electric railway from Renteria to 
the French frontier. 

Statistics of the Spanish electrical industry in 1910, published by the 
Direccion General de Agricultura [Industria v Comere’o, show that there 
were in the Peninsula and the Balearic and Canary Islands 1,796 elec- 
trical plants with 2,685 generators - 277,007 Hr. Barcelona province 
had 310 installations and 527 generators 49.669 H.P.. and Madrid 
38,767 H.P. Gerona, Guipuzcoa, Navarra, Oviedo, Sevilla, Valencia, 
Vizeava and Zaragoza had a larger number of plants than Madrid but 
were much lower in generators and horse-power. Avila, Lugo and 
Zamora were the last priovinces on the list. Plants for public services 
numbered 90; those for private use 1.004, and individual plants 810, 
Installations for commercial purposes were 1,030 in number with 1,704 

generators - 127,103 kw.. and those for other uses 824, with 1,019 gene- 
rators - 26,619 kw. The number of lamps for public lighting was 166,278 
(164,136 incandescent and 2,142 arc). Those for private use were 
1,737,341 incandescent, 9,720 arc. Motors in use were 4,745 —-30,013u.P. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Westminster Electric Supply Corpn. invite tenders for the supply. 
delivery and erection at their Eecleston-place station of battery 
boostera and switchboards. Specifications, drawings and general 
conditions can be obtained from the secretary of the company. 
Eccloston-place. Belgravia, S.W., to whom tenders should be sent by 
10 a.m. of Monday, June 3. Specifications can also be seen at the 
offices of the consulting engineers, Messrs. Kennedy & Jenkin, 17. 
Vietoria-street, Westminster. Sce also an advertisement. 

HaMMERsMITH (London) Borough Council invite tenders for the 
supply of steam turbines and recording voltmeters. Particulars, 
with specification and form of tender from the borough clectrical 
engin2or and manager, Mr. G. Gilbert Bell. 85, Fulham Palace-road, 
Hammersmith, W. Tendera must be delivered to the town clerk, 
Mr. Leslie Gordon, Town Hall, Hammersmith, by 4 p.m. of Wednes- 
day, May 15. See also an advertisement. 

_ The Guardians of BIRKENHEAD Union invite tenders for an electric 
light installation*at the Birkenhead Union Workhouse. Tranmere. 
The installation {comprises electric fittings, wiring, main cables, 
meters, main switches and all accessories for 1,093 lights. Specifi- 
cation and plans, together with form of tender, may be obtained from 
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include turbo-altemators and transformers, sub-station equipment į 


and electrical equipment of coaches and also boilers and boiler-house 
equipment and condensing plant. Specifications and form of tender 
may be obtained from the Agent-General, and any further informa- 
tion may be obtained from the consulting engineers, Messrs. Merz and 
Melellan, 28. Victoria-street. Westminster, SW. — Tenders must be 
delivered at the Agent-General's Office, Melbourne-place, Strand, 
W.C, by Tuesday, June 4. 

Tenders will be received, np to May 27. at the Electrical Engineer's 
Office, 61, Hunter-street. SYDNEY, for supply of two motor-driven 
centrifugal feed pumps (300 gallons per min.) and one turbine-driven 
centrifugal feed pump (400 gallons per min.). a.c. motors for White 
Bay power house ; three motor-driven centrifugal cireulating pumps 
(12.000 gallons per min, each), and five 350 kw. 3-phace transformers 
for the New South Wales Government Railweavs Department. 
Tenders will also bo received up to July 1 for a 200 kw. motor gene- 
rator set ; and up to July 15 for two 120 kw. motor generator sets. 


The Ministry of Public Works, CONSTANTINOPLE, will receive offers 
until June 15 fora concession for the construction of electric tramways 
for the Asiatic portion of Constantinople (Skutari. Kadikeui and their 
environs). The draft convention, &c. (in Turkish and French), can 
be obtained from the Ministry upon payment of 9a. 


TENDERS RECEIVED AND ACCEPTED. 


The following tenders have been accepted by Wimbledon Council :— 

Dussek Bitumen (Co., joint. box compounds; British Insulated. & 
Helsby Cables, tapes, &e.; W. Luev & Co., house service boxes, main 
joint boxes and lead sleeves; Sykes & Sugden, house fuse. boxes ; 
Callender’s Cable & Construction Co., frames and. covera; British 
Elestrie Transformer Co., transformers ; Gen: ral Electric Co., lamps and 
V.R. cables and accessories ; E. J. Shaw & Co, arc lamp globes ; 
W. Geipel & Co., flame arc lamp carbons. 

Levton Council received the following tenders for 2 miles of 2 sq. in. 
distributor eable :— 

R. R. Todd (accepted). £590; Standard Cable Co.. £604: W.'T. Henley^s 
Telegraph Works Co., £667; Aubert, Grenier & Co., £670; Johnson & 
Phillips, £670 ;. British Insulated & Helsby Cables, £670 (not to specitica- 
tion); St. Helens Cable Co. (Ltd), £670; Union Cable Co., £685 ; 
Electrical Engineering & Equipment Co., £690; Siemens Bros. & Co. 
£701. 10s. (not to specification); General Electric Co., £769. 165. 6d. 

Dundee Corporation have accopted tenders for the erection and 
equipment of a new sub-station near the Custom House, These 
tenders include the contract for converting machinery and switch- 
gear by the British Westingthouse Co. 

Cannock Chase have accepted the tender of. Bumsted & Chandler 
for an engine and electric fittings for Hednesford Institute at £235. 

Tonbridge Council have accepted th? following tenders for annual 
stores :— 

Electrical Apparatus Co.. motor type meters : Bastian Meter Co.. 
5 ampere electrolytic meters; White & Co.. general stores; Sloan 
Electrical Co.. carbons: Weston Electrie Co.. cables; Vacuum Oil 
Co.. oil. 

Stockport Tramway Committee have accepted the tender for the 
British Westinghouse Co. for gear wheels. 

Bermondsey (London) Council have placed an order with the 
Western Electric Co. for the supply of lead-covered cable at £244. 

Bermondsey (London) Council has accepted the tender of Elliott 
Bros. for the supply of eight recording voltmeters, at £8. 6s. 3d. each, 
and one standard voltmeter, for £5. 17s., for the L.C.C. testing 
Station. 


Battersea (London) Council have accepted the offer of Babcock & 
Wileox (at £645) to supply and fix five superheaters to boilers. 

Shoreditch (London) Council have accepted a quotation from the 
Electric Construction Co. (at £690) to re-wind two 100 kw. trans- 
formers to make them capable of being used as reducers on the new 
three-wire supply. 

The Titan Lift Co.'s tender has been accepted by the Metropolitan 
Asvlums Board for the installation of two electrically controlled lifts 
at the Tooting Bee Asylum for £420. Twelve tenders were received. 
the prices ranging from that accepted to £840. 

Marylebone (London) Council have accepted the tenders of R., R. 
Todd and the Standard Cable Co., for annual supplies of cables. 


Sheffield Corporation have accepted the tenders of A. Revrolle & 
Co.. at £1,682 and £397. 2s., for the supply and delivery of e.h.t. 
three-phase sub-station switchgear and 36 high-tension switches 
respectively. 

Salford Corporation have accepted the tender of the Reason Mfg. 
Co. for maximum demand indicators for three years. | 

Frankton Junction (N.Z.) Town Board have accepted the tender 


of the Brush' Electrical Engineering Co. for suction gas plant, d.c. 
dynamos, balancer, booster sets, &c. 


Napier (N.Z.) Borough Council have accepted the tender of the 
Brush Electrical Engineering Co. for tramway rolling stock. 


The contract for the construction of a tunnel from Lake Coleridge 
to the power house by the Waimakariri river in connection with the 
New Zealand Governments hydro-electric scheme has been let to 
J. McWilliams (of Wellington) at £53,172. 

The Commonwealth Government has accepted the quotation of 
£1.660 of the Maritime Wireless Telegraph Co., N.S.W.. for apparatus 


to be uscd in the equipment of the wireless stations at Port Moresby 
and Thursday Island. 


Commonwealth Contracts.— The Australian Postmaster-General's 
Department has accepted the following tenders :— 

Virtoria.——Western. Electric Co. spare parts for private branch 
exchange switehboards, £330. 193. 2d. > Williams & Co.. gal. steel spindles, 
£8,528. 2«. 6d.. also 30,000 steel spindles 4d. each: WEE. Henley’s Tele. 
graph Works Co., 3 miles lead-covered, paper-insulated cable, £207 per 
mile; R. Johnson & Nephew, 117 tons gi. wire, £1). Iss. (d. per ton and 
RI tons ditto £11. 83, 9d. per ton; Noyes Bros., two combined Gardner oil 
engine and generator sets, £283. 10s. each. 

Queenstand,.—Jas. Paton & Co., 300. telephones, £1. 19s. 6d. each: 
British Insulated & Helsby Cables, 880 yds, cable. £585; Western Electric 
Co... 440 yds. cable, £28. 15s.; Williams & Co. gal. steel spindles, 

7.098. 19s. 24. 


Railways Department, Victoria, has placed. contracts with the 
India Rubber. Gutta Percha & Telegraph. Works Co. for transmitters, 
£125: Siemens Bros. & Co. for Morse instruments, £363. 15s.: Elder. 
Smith & Co., for steel tram rails, £2,889. 7s. 4d. ; Noyes Bros., for wheels 
and axles, £28,287. 10s, 

Melbourne Harbour Trust have placed an order with Pfaff, Pinshof & 
Co. for electric plant for Footscray swing bridge, £296, 


BUSINESS NOTICES. 

The business of the Berry Construction Co. (Ltd.) is being amat- 
gomated with the British Eleetrie Transformer Co. (Ltd.), and the 
former company is therefore being wound up voluntarily. 

Messrs. Ncholey & Co.. 151. Queen Vietoria-street, London. E.C, 
have been appointed sole agents in this country for the Electric 
Spesdometer Co., of Boston. 

The India Rubber, Gutta Percha & Telegraph Works Co. have 
removed their Melbourne offices to 380. Flinders-street. The removal 
is due to the rapid development of the firm's electrical department. 

Cyril Frodk. Phillips and Ralph Stanley Turner, electrical suppliers, 
ke. 71. Broad-street, Birmingham. have dissolved partnership. 
Debts by Mr. Turner, who continues. at the same address. as Phillips 
& Turner. 


m — MÀ À —À 


Sale by Auction.—Messrs. Horne & Co.. 35. Old Queen-st.. S.W.. 
will sell by auction at the Royal Arsenal. Woolwich, on Tuesday. 
May 21. at Tl a.m., some unserviceable and obsolete stores. in- 
cluding quantities of iron. steel. copper. gunmetal, mixed metal. 
lead. zine, &c. : also two Lancashire and three vertical boilers, some 
lathes and tools, electric cable and instruments. electric lamps. 
electric lamp bases, &c. The lots may be viewed at the Royal 
Arsenal, Woolwich, on the Friday and Monday previous to and on 
the morning of the sale. Catalogues from the War Office, Whitehall, 
the Ordnance Oftice, Tower. and the Ordnance Office, Royal Arsenal, 
Woolwich. Sec also an advertisement. 


** The Journal." — Part 212 of the '* Journal * of the Institution of 
Electrical Engineers is now ready, price 5s. For particulars of con- 
tents. sce advertisement. 


Imports.— The following are official values of electrical machinery. 
material and apparatus imported into this country (a) during April. 
1912. and (4) during the current vear from Jan. 1 to April 30. with 
the inereases or decreases compared with the corresponding periods 
of 1911 :-— 

Electrical machinery (a) £78,487 (decrease £36,027). (hb) £368,820 (d^- 
crease £13,378) ; *telegraph and telephone cables (4) £23,968 (other than 
submarine), (decrease £5,808), (b) £124,735 (submarine £50. other 
than submarine £124.685) (inerease £3.118): telegraph and telephone 
apparatus (a) £16,569 (increase £23,482). (0) £78.840 (inerease £26,809) : 
other electrical wires and cables, rubber-insulated (a) £6.954 (increase 
£258), (b) £2,221 (decrease £8.214) ; with other insulations (d) £3.171 
(increase £1,192). (b) £12.166 (decrease £1.371) : carbons (a) £11.033 (1n- 
crease £2.050), (b) £40,018 (increase £3.347): glow lamps (a) £32.219 
(increase £1,220), (b) £139,151 (increase £22.044) ; arc lamps and electric 
searchlights (a) £50 (decrease £85); (5) £666 (increase £102): parts of 
are lamps and searchlights (other than carbons) (a) £10.322 (increase 
£3.504). (b) £45,934 (increase £9,085) : primary and secondary batteries 
(a) £6.369 (increase £3,815), (b) £19,039 (increase £3,039). Total of elec- 
trical goods and apparatus, other than machinery and telegraph and tele- 
phone wire (4) £119,551 (increase £8,927), (b) £538,812 (increase £62,638). 

* Submarine and other telegraph and telephone cables were included 
in one class in 1911, but are now divided into two classes. 


Exports.— The exports of electrical machinery. material. &c.. (a) 
during April, 1912, and (b) during the current year from Jan. 1 to 


== 
"t ut the 
i. April 30, and the increases and decreases compared with the corre- 
(er sponding periods of 1911, are as follows :— 
TN l Electrical machinery (a) £153,435 (increase £49,170). (b) £658.088 
d (increase £114,111): *telegraph and tele phone cables (a) £42.229 (sub. 
marine £158.]149.. other. than submarine: £24,080). (decrease £2,456), 
(h) £600,723 (submarine £402,7 IS, other than submarine £108,005 (increase 
tana £202,283 ; telegraph and telephone apparatus (a) £16,594 (decrease £8.150) 
ons (b) £95,475 (increase £1.126) ;. other electrical wires and cables. rubber, 
Mia insulated. (a) £37,448 (increase £4,259). (b) £00,471. (increase £24,535) ; 
with other insulation, (4) £526,121 (increase £31,964). (5) £168,138 (Increase 
£45,841) : carbons, (a) £62 (decrease £266), (b) £5,048 (decrease £1.756) ; 
Np glow lamps (4) £16408 (increase £6,265), (b) £64,819 (increase £12.62]) ; 


are lamps and searchlights (6) £2.309 (increase £1.027), (b) £7,789 (in- 
crease £1,076) > parts of are lamps and searchlights (other than carbons), 
(a) £1,392 (increase £117). (b) £7.141. (increase. £2,405) > primary and 
secondary. batteries (a) £20,034 (increase £1.742). (b) £72.113 (increase 
| £22.089). Total of electrical goods and apparatus, other than machinery 
TIE and telegraph and. telephone wire (a) £252.539 (increase £47,181). (b) 
£1.143.277 (increase £540,097). 

* Submarine and other telegraph and tel: phone cables were included 
in one class in LYET, but are now divided into two classes. 


de 

| BANKRUPTCIES, LIQUIDATIONS, &c. 

v. An application for the discharge of Hubert Berger Graham. con- 
e | sulting engineer, Craig's Court House. Charing Cross; London. W.C.. 
T will be heard on May 23 at Bankruptey- buildings, London. W.C. 


A dividend is to be paid to creditors of Chas, Aubrey Smith. elec- 
trician, 23. King-street, Regent-street, London, W. Claims to Mr. 
d E. S. Grey. Bankruptey-bdgs.. London, W.C.. bv May 22. 

The discharge of David Roberts. electrical and motor engineer, 
lately trading at 3and 5. Whiston-street, Derby. is suspended for two 
years ending April 2. 1914. 

A meeting will be held at Telephone House, Victoria Embankment, 
London. E.C., on June 6. to receive an account of the winding up of 
the Telephone Development Co. (Ltd.). 

With a view to effecting an amalgamation with the British Electric 
Transformer Co. (Ltd.), a resolution has been passed to wind up the 
Berry Construction Co, (Ltd.) voluntarily and appointing Mr. J. C. 
- Wrist as liquidator. A meeting of ereditors of the Berry Construc- 

tion Co, (Ltd.) will be held on May 15 at the Offices of Messrs. Biddle, 


" Thorne. Welsford & Sidgwick, 22. Aldermanbury. London, EC. 
PATENT RECORD. 

S 

i SPECIFICATIONS PUBLISHED. 


2 The tllowine abstracts from some of the specifications recently published have been specially 
i tem; ied by Messrs. MEWBURN. ELis & Pryor, Chartered Fatent Agents, 70 und 72 
Chancery-lune, London, W.C. 


C 1911 SrBCIFICATICNS. 
2.819 BLoxaM. Apparatus for controlling mechanism from a distance. 
738 Reuse. Thermo-electric gravity motors. (25 9 11.) . 
7.552 Vickers Limiten & Eisen. Control systems for electric motors for driving 
reversing mechanisms as applied to machine tools. 
8.039 BowgLL & Bc wELL. Electromagnetic step-by-step mechanism for electric clocks 
and other purposes. 
8151 RENsERT. Electric motor-controlled regulating devices for furnace dampers, 
valves and the like. (1 4 10) 
i 8.236 Butt. ARNESEN & Sizer. Wireless telegraphy. 
: To provide automatic means for indicating the situation of the transmitting 
M Station. This invention combines with tne receivine apparatus quantitative oscilla- 
ton detectors. a ealvanometer arranged in the local circuit and a number ot electro- 
T.agnets also arranged in local circuits. The last are adarted to influence a pivotted 
needle operating in conjunction with a compass card or scale. The said detectors are 
connected to the antenna and to the local circuits. so that the detectors are operated 
by the waves, radiations or oscillations picked up by the antenna. and constitute 
a quantitative circuit closers to the said local circuit. 
^ 8.34) Linnss. Maeneto-clectric machine. 
8.397 HeurtLey. Means for magnifying small mechanical or electrical effects. 
This invention utilises the property pertaining to certain conductors of electricity. 
Such as bismuth. of changing their electrical resistance with a relative change of their 
. position to the lines of force of a magnetic field. The mechanical or electrical effect 
which it is desired to magnify causes this relative chane> of position of the special 
Conductor with reference to the magnetic field, thus producing a change of resistance 
The special conductor can be arranged ina Wheatstone bridge 


E 


In the said conductor. 
Ot other system. 
8.535 CuiGER. Electrical tims switches. 
8,055 EwjiscH. Brushes for dynamo-electric machines. 
A block of talc adapted to slide upon the commutator. together with the brush 
for the purpos of ke*pin« the commutator always smooth and clean. 


, 8798 Beitr. Electrically controlled erat hoist gear. (10,10 10.) 
: 8,806 Lonse & Ropinson, Wireless telercaphy. ae ; 
Relates to wireless telegraphy in which aclosed and an open circuit are turned so 


that one resonates to the other. such connaction being mad? by magnetic induction. 
According to this invention. two points are selected in the one circuit. between which 

p an alternating differenc2 of potential exists during action and two similar points are 
selected in the other circuit; corresponding parts are then joined through variable 
electro-static capacities or condensers. by the adjustment of which the closeness of 
coupling may b= altered. 


' 8.814 Laka. Methods of and machines for making battery platas. 
8.846 THomson. Hand and belt electric lamps. 
9,029 Lake. Electrical measuring instruments. 


9.072 H&cur & DowpELL. Electric arc lamps. 
9,347 Kervin & JAMES Wuite (Ltp.), CLARK & CHETWYND. 
; IA (Cornate application, 18,630, 11.) 
55! ELEKTROMOTOREN-WERKE HERMANN GRADENWITZ. Remata control systems 
"AW ekctrically-driven vehicles (22,9,10. Addition to 10,550 11.) - 


Magnetic compasses. 


for 
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10,858 Prauson. Zsvetagrr & TisTcHENKO, Electric furnaces. 
An electric furnace with a working chamber constricted, by a heat-proof electrically 
non-conductive partition projecting into the chamber so as to leave a Marrow pasare 
for the chare». in the path of the current. $0 proportioned that practically the whole 
of the conversion of current energy into heat ercrey is confined to this passage. and 
that the non-conductive materi of the posuere acquires cuch conductivity, by reason 
of the heat. as to enable it to act as a rheostat automatically controlling the con- 
centration of heat. 
10.917 LEscH. Means for attaching arms to telegra k and other such poles in the manu- 
facture thereof. (Cornate application. 12 528 11.) 
10,943 Boutr. Apparatus for recording the amount of time during which a machine is 
in OF eration. 
11,738 Van Caist, Constant speed devices for driving motor car. lighting and like 
dynamos. (145 10) 
11,841 EGner. Soldering of electric conductors and the hke, 
12.748 Boutt. Fire-alarms. 
12.784 Berry. Means tor attaching lamp shades or the like to electric lamp-bolders. 
13.477 HiksT & An ip. Automatic reealaters for dynamo- betro machines. 
13.650 B.T.-H. Co. & Young. Reeulation of electric e»nerator: drivine at varyine ep oeds. 

An electric eon:rator havine a rotatable maenetic shunt mounted on the armature 
shaft and operated by a speed responsive device in such a manner that as the «pied 
of th? eenerator rises or falls the shunt ts moved towards or away from the armature 
and field magn ts. 

15.149 Bernan., Elsctrical current-controlline devic» (5 7 10.) 

16.894 Branson & Bowpen. Memorandum and liko ap; lances for use in connection 
with telephone and other purposes. (Covnate application, 120 12.) 

17.060 B.T.-H. Co. Electric furnaces. l 

17,419 CRILLET & TRUCHETET. Autcmatic regulating mechanism applicable to electric 
generators. 

The revulation is effected by arraneing that upon the axial motion of the com- 
mutator the number of commutator sevments covered by the brushes is varied, and 
by the same motion the external circuit i3 made and broren, The armature is mounted 
loosely on its shaft. and drivine is effected by means of a pin and slot or bike device, 
which causes it to move axially as the torque varies. and thus to effect axial move- 
ment of the commutator. The seements are oblique alone a portion of their lenyth. 
so that this axial movement determinzs the number of seyments embraced by the 
brushes. 

17.634 Von KRAMER. Inductive wireless telephone and tslegraph installations. 

Describes apparatus whereby both telewraph or telephone messaees may be induc- 
tively transmitted to or from a movine vehicle without the aid or use of a changes 
over switch, the changing over being done automatically by and when operatins the 
Morse key. although the receiver circuit at each end is in active circuit durine the 
paus*s caused between the words spoken or the dot and dashes when teleeraphine. 

17,957 Buttows. Devices for use in tying or connecting the ends of wires, stranded 
cables or the like. 

38.602 Gre te. Binding screws. terminals and the like. 

18.667 Crane, Pers. & HutcHinson. Electric switches. 

18,680 BuULLERS LIMITED & CHAMBERS. Attachment of insulator carrying arms to tele- 
graph and like poles. 

18.702 Frint.  Maeneto-electric machines. 

19,116 Lake. Manufacture of electrical coils. 

19.365 Bray. MARKHAM & Reiss (LTD.), Bray, MakKHAM & REtSS. 

19.747 


(Divided application on 9.000 11,4 11.) 
Electrical con- 


Electrically-heated sol- 


trollers. 
Lister. System of electric propulsion for vehicles. 

20.161 Cucuric. Automatic electric circuit-breakers. 

21.806 Lake. Electromagnetic reciprocating motors, 

24,933 EvERsHED & ViGNoLes (Ltp.), EvERsSHED & CLARK. 
dering irons. 

25,4146 Dowsing & Movutton. Electrical alarm apparatus for cash boxes, jewel boxes 
and like receptacles. 

26.296 Wess. Telephone cabinet to ensure privacy of conversation. 

26.511 Rocers & Rowe. Electric arc lamps. 

26.548 HARTMANN & Braun AkKT.-GEs. Apparatus adapted for use with an alternating 
current for simnalling to a distance. (21 12:10) 

A transmitter having the current conductors and collectors rotatable with relation 
to each other, an annular liquid receptacle connected to a polyphase alternating- 
Current network, wherein two collectors are turned with relation to symmetrically 
distributed feeding points of the polyphase current in such manner that the p hase of 
the lone-distance current is varied, such variation beine transmitted to a receiver 
consisting of a phasemeter, with the effect that the position of the latter is ad:usted 

28,539 KetterinGc. Electric ignition apparatus for internal combustion engines. (12/3 10 
Divided application on 5,902 11/4/9.) 
to correspond with that of thetransmitter. 
28.779 Bryno & ArcHer. Electrical heating apparatus. 
1912 SPECIFICATIONS. 
2,319 ArRcHER. Means and apparatus for storing and transporting incandescent electric 
lamps. 
3.098 Corwin. 


4.588 Crs. FUR ELEKTROTECHNISCHE INDUSTRIE. 
several liquid electrodes. (10. 11/11.) 


Intercommunication telephone systems. 
Electric vapour apparatus with 


APPLICATIONS FOR PATENTS. 


NoTE.—T he undermentioned Applications (except those marked t) are not open to public 
inspection until after acceptance of Comp lete Specifications. Those marked ° are open Jor 
inspection 12 months after the date attacked to them, tf they have not been published previcusly 
ir the ordinary course. Names within parentheses are those of communicators of inventions. 
When complete Specification accompanies application an asterisk is athxed. 


February 27. 1912. 
Liehtning arresters.* 


February 28. 1912. 

4.939 BraApEs. Time-recording device applicable tor use with telephones. 

4,974 Joer. Electrically-operated means or devices for exhibiting advertisements, 
pictures, notic*s or the like. 

4.975 ErbgR. Suspenders for overhead electric cables.* 

4.983, 4,984 Jensen. (Clement International Ene. Corpn.. U.S.) 
systems. (Divided application on 9.142 11. 12 4.)* 

4.991 Tate. Arc lamps. 

4.995 Crompton & Co., MACFARLANE & Breese. 

5.026, 5,027 H''ners. (Julius Pintsch Akt.-Ges., Germany.) 
metal filament and proc2ss of manufacturing sam». 

5,028 Husers. (Julius Pintsch Akt.-Ges, Germany.) 
proz?ss of manufacturing same. 


February 29, 1912. 
5.035 Wuite & Parsons. Intercommunication telephone systems. 
5,053. re TAYLOR. Insulators for telegraph. telephone and other electric wires and 
cables, 
5.055 Grirrin. Absorption dynamometer. 
5,071 Beaver & Claremont. Couplings or joints for electric ^! cahles and the like.® 
5.083 Wiis^N. Electrical conductors. 
5.081 PARTINGTON. Bulb for electric elow-lamps. 
6,085 PRESLAND & Herwin, | Magnetic treatment of hair. 


March 1, 1912. 
170 Joer. Portable electric battery lamps. 
205 Beaver & CrLAREM^NT. Covering for electric cables. * 
.210 CowrBR-CorBs. Process for the electro-deposition of nickel, 
Telephone or other electric bell extension: . 


4.885 SrorFBRLS & SPRENKEL. 


Telephone exchanee 
Electrically-operated drivine systems. 
Tungsten or the like 


Drawn-metal filament and 


Boom - ^ 


l March 2, 1912. 
5,280 Cox, Switches, 
5,391 Ges. FUR MASCHINEN-UND METALL-INDUSTRIE M.B.H. Multiple-electric arc 
lamps. (2811, Germany.)* 
5.302 ZIMMERMAN & StABv. Sparking plues. (10/3/11, Germany.)* ° 
5,322 SIEMENS-SCHUCKERTEWERKE G.M.B.H. Grouping of electrical distributors such 
as fuses or safety devices tor controlling branch circuits. (3/3/11, Germany.)* 
5,336 Bacon & SHEPHERD. Leading electric or other power into revolving structures. 
9,945 HARTMANN & BRAUN Axt.-Ges. Metal vapour alternating-current rectifiers and 
similar apparatus, (2;3/11, Germany.)* " LE 1 


March 4, 1912. - 
5.395 CowPrER-CotESs. Construction of lamps. 
5,415 HARTMANN & BRAUN AkT.-Ges.  Metal-vapour alternating-current rectifiers and 
similar apparatus. (2;3,11. Gsrmany.)* 
5416 Hopcson. Electrolysis of metal solutions. 
5.434 DREGER. Charging accumulators. (33 11, Germany.)* 
5,446 BLoxAM. , Bosch, Germany.) Brushholders for magneto-machines for electrio 
ienition. 
5447 SigMENS-SCHUCKERTWRBRKE, G.M.B.H. Speed control of dircct-current motors. 
6,3,11, Germany.)* 
March 5, 1912. 


5.462 Wynne. Electrical tumbler switches and the like. 
5.467 Peyton & Peyron & Bonp. Electric lamps. electroliers and the like. 
5,469 Estier. Trolley collectors for electrically-diiven tramway cars or road motor 


vehicles. 
5.575 B.T.-H. Co., Srorporc & Cusitt. Couplings for electric conductors. 
5,576 B.T.-H. Co. & Garton. Electro-magnetically-operated switches. td 


5,584 GuLLiver. Wireless telegraphy. 


March 6, 1912. 
5.590 Hitcu. Telegraph and like cable conductors. 
5.629 BENTALL & BINGHAM. Maenetos used with internal-combustion engines. 
5.630 ELECTRICAL APPARATUS Co. & FARQUHAR. Electrical resistances, 
5.636 Paton. Attachine overhead line wires to insulators. 
5.655 HARRISON, Moore & Savin. Telegraph systems. 
5.686 CREEDY. High-speed electric generators. 


March 7, 1912. 
5.719 KENT. Automatic switch and relay. 
5.721 Tyrer & WHALLEY. Operating points, trolleys or signals on tramways or the like 
from the cars. 

5.723 Lonpon ErectricaAL TRADING Cc. & Bastia. Transforming electrical energy 
into heat energy, particularly applicable to hair-drying apparatus. 

5.7229 OrLING & ORLING'S TELEGRAPH INSTRUMENTS SYNDICATE. Augmenting the 
recordine effects of vibrations of smail amplitude and apparatus therefor. 

5.741 Eses. Electirc bell switches. 

5.774 GEBR. JUNGHANS AxT.-GEs. Production of luminous radium eff:cts. (15 2,12, 
Germany.) 

£775 ELECTRIC & ORDNANCE ACCESSORIES Co. & ETCHELI.S. Method of mountine and 
driving dynamos on railway and similar vehicles. 

5.782 BLonpEL. Submarine sonorous sienals. (Addition to 5.147:12)* 

5.796 MuLLER. Electric relays. (8 3 11, Sweden.)® 

5,803 ALLGEMEINE ELEKTRICITATS-OEs. Electric motor control-systems. (73,11, 
Germany.)* 

5.810 Maves. Combination of an electric switch and fuse. 


March 8, 1912. 
5.815 West. El:ctrical steam-vacuum radiator or radiators. 
5,823 CLARKE & CHADBURN'S (SHIF) TELEGRAPH Co. Speed-indicating ard similar 

instrumen*s controlled or governed by time-keeping mechanism. 

5.853 TiscHENKO. Bath for the electrolysis of iron.* 
5.854 Tiscuenko. Electrolysis of iron.* 
5.855 TiscHENKO. Process and apparatus for the electrolytic refining of ore.* 
5,856 Turner. Electrical insulating means. . 


COMPANIES' MEETINGS AND REPORTS. 


porrecta Asset 


Cuba Submarine Telegraph Co. (Ltd.) 


The eight y-first ordinary general meeting of the Company was held on 
Wednesday, Mr. GEoRGE KEITH presiding. 


The SECRETARY (Mr. A. C. Austin) read the notice convening the- 


meeting and the auditors’ report. 

The CHAIRMAN said: Gentlemen, the report and accounts form a 
very satisfactory record for the half-vear under review, which, as you are 
aware, is generally the slack season. of the year. Last year's sugar 
harvest finished early, and the business in connection with the shipment 
and disposal of the vear's crop was practically over before the commence- 
ment of the half-year under review. You will see by the statement 
appended to the accounts, although July shows some increase in traffic 
as compared with the same month of the previous year, there is a con- 
siderable falling off during Auguest and September, while for the remain- 
ing three months there are satisfactory increases. This gain. although 
partially due to the interruption of other lines, may b^ attributed in a 
great measure to the prosperous state of trade generally. While sugar 
and other agricultural products still are the principal form of trade, there 
is a steady increase going on in mining and other industries, which are 
adding considerably to the general prosperity in Cuba and some of the 
other West India Islands. Last vear Cuba did not suffer from any 
evclones, which frequently occur in the autumn of each year. and we are 
in the happy position of not having to report any damage to our property 
from that cause or interruption to our land line connections, as unfortu- 
nately took place in 1910. [f£ vou will now turn to the Revenue Account 
you will find the traffic receipts show an increase of £459. Interest 
comes out £118 less, due to the reduction of our invested funds, which 
was necessary to meet the cost of the new Cienfuegos-Cape Cruz cable and 
the repairs to the existing ones. The gross revenue, including transfer 
fees, amounts to £18,691, or £340 more than it wasin 1910. On the debit 
side of the account the London office expenses are £75 less, owing to the 
re-arrangement of the staff. to which I referred at our general meeting 
last vear. Expenses at stations are somewhat less, and so also is income 
tax, while the other items remain practically unchanged. Altogether 
the total expenses amount to £6,499, or £173 less than they were in 1910. 
The result of the half-year's business gives a profit balance of £12,191, 
out of which £2,000 has been added to the reserve against loss on invest- 
ments and £2,000 odd carried to the General Reserve Fund, which, as 
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vou will see, has been debited with the cost of the new cable and the 


(repairs to the existing ones. After providing for the dividend on the 


preference shares, the directors now recommend the pavment. of the 


` usual dividend at the rate of 6 per cent. per annum on the Ordinary 


shares, free of income tax, and increasing the balance carried forward by 


£361 to £7,655. Coming to the balance-shect, the reserve fund now 
-stands at the reduced figure of £88,000, while on the other side of the 


account the items investments and cash together show a similar redue- 
tion, all due to the expenditure incurred in connection with the cables 
during the half-vear. The sundry creditors have been increased by the 
last instalment on the new cable, which did not become pavable until 
after the accounts of the half-vear were closed. while spare cable in stock 
has also been increased by the value of the surplus cable left over from the 
laving of the new cable. Altogether I think we may be well satisfied 
with the operations of ihe past half-vear. Our main cables are now 
duplicated from end to end, and are in perfect condition, and we are in a 
position to give a rapid and most efficient service, all of which is in favour 
of the business. As regards the current. half-year, business generally 
in Cuba and the West Indies continues good and active, and up to now 
the traffic passing over our cables shows a considerable increase over 
what it was last vear, and if the weather continues favourable for fully 
harvesting the present crops I think we may look forward to a satisfac- 
tory result for the present half-vear. now propose the adoption of the 
report and accounts. 

Mr. CHARLES W. PARISH seconded the resolution. 

Mr. GEORGE LYDDON: Do vou apprehend any difficulty, sir, as 
regards the Marconi system % Does the reserve against loss on invest- 
ments cover the depreciation on the investments up to date ? 

The CHAIRMAN: As to the depreciation on investments, I believe 
the reserve fund falls short bv under £1,000 of the sum required to cover 
the total depreciation. With regard to wireless competition, L do not 
think shareholders in cable companies need. trouble themselves much. 
The “ Titanic " disaster has made it clear that wireless is invaluable on 
board ship, but the confusion which took place in reporting the disaster 
shows that it is quite unfit to compete with cables or land lines in respect 
of secrecy and accuracy, both of which are absolutely necessary in the 
transmission of commercial and private messages. 

The resolution was then carricd unanimously. 

The CHAIRMAN next moved the declaration of the dividends sct out 
in the report. 

Mr. ROBERT KAYE GRAY seconded the motion, which was carried 
unanimously, and a vot» of thanks to the Chairman, Directors, secretary 
and staff concluded the proceedings. 


BRISBANE ELECTRIC TRAMWAYS INVESTMENT CO. (LTD ) —Including 
£3,526 brought forward, the available balance for 1911 was £110,799. 
Debonture interest and interim dividends on the preference and ordinary 
shares absorbed £42,806, having £67,902. After prying the balance 
preference dividend the directors recommend payment of a dividend of 
4s. (making 8 per cent. for year), and also a bonus of 10s. per share on the 
ordinary shares, the equivalent of which would be r-tained for capital 
purposes, carrying forward £6,574. The directors recommend -d payme it 
of a further bonus of 10s. per share on the ordinary shares out or the r> 
serve fund, to b> satisticd by the issue of fully-paid ordinary shar.s 
making (with the bonus of 10s. par share out of revenue) a total bonus of 
£1 per ordinary sharo. 


CALLENDER'8 CABLE & CONSTRUCTION CO. (LTD )— At the meeting last 


week Sir J. Fortescue Flannery. Bart., M.P., who presided, said the share- 
holders would observe from the report that they had just taken a large 
contract for the Cityof Tokio. They had also done business with the Post 
Office in connection with the taking over by the Post Office of the telephone 
system. The Anchor Cable Co. had done extremely well and it had 
extended its buildings and added new plant. The profits for the year 
amounted to £84.78]. against £660,323 a year ago, which enabled the 
directora to pay a dividend of 10 per cent. per annum, being 10s. per share 
and a bonus of 5s. per share, making 15 per cent. for the year. 

Mr. T. O. Callender (managing director) said the company had had 
an immense amount of trouble in connection with the railway strike, 
and various other smaller difficulties with labour. But. in spite of those 
incidents having lessened the volume of their trade during a certain period 
of the vear, they had done very well. With regard to the current years 
business, the first three months had not been at all unsatisfactory. 


CHISWICK ELECTRICITY SUPPLY CORPN. (LTD.)—The report for 
1911 states that the returns from the Chiswick and Aberystwyth 
undertakings show fair progress, and the number of new consumers indi- 
cates a satisfactory increase. £2,472 was expended on capital account 
for machinery, mains, &. The profits, after paying sinking fund pre- 
mium and trustees’ fees, were £7,363. Interest. on debenture stock ab- 
sorbed £3,600, leaving £3,763. The vear’s increase in revenue was £934, 
but expenses also increased and the result was that the net revenue was 
£37 less than in 1910. The results of the vear's working, after making 
provision for depreciation reserve, will enable a dividend of 5 per cent. 
for the year to b» paid. 

CITY (OF BRISBANE) ELECTRIC LIGHT CO. (LTD.)—For the half-year 
ended Jan. 31, the report states that after making additions to reserve 
fund and dividend equalisation funds, &^., there remained £6,214. Is. ld., 
which, with balance brought forward, made £8,125. 93. 2d. to be disposed 
of. A dividend of 3 per cent. was recommended on the preference shares 
and of 5 per cont. on the fully-paid ordinary shares, and of 5 per cent. on 
the contributing shares, leaving £2,385. 14s. 3d. to be carried forward. — - 


CITY OF BIRWINGHAM TRAMWAYS CO. (LTD.)—The report for the 14 
months ended Feb. 29 states that at July 1, 1911, the remaining assets 
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consisted of various investments, about eight miles of fragmentary tram- 
ways in the suburbs of Birmingham, two power houses, four car depots 
and other buildings and properties. The directors decided that efforts 
shonld be made to dispose of these tramways and ancillary properties 
(other than investments) and as a result of negotiations the remaining 
lines and most of the other properties were sold to Birmingham Corpora- 
tion as at July 1, 1911, for £150,000, with interest at 5 percent. per annum 
to date of completion ; the remaining properties were sold to other parties 
and realised £6,847. 44. 8d. The company undertook to operate the tram- 
ways on behalf of the Corporation until the date of completion of purchase 
(Jan. 1, 1912). After providing £14,000 for interest on debentures and 
£11,666. 13s. 4d. for preference dividend, the surplus is £13,396. 7s. 2d., 
and the directors recommend a dividend on the ordinary shares at the rate 
of 19 percent. perannum forthe 14 monthson the £] pershare paid up (re- 
quiring £13,300), on account of which an interim dividend of 5 per cent. per 
annum forsix months (£1,500) has already been paid, and that the balance 
(£96. 78. 2d.) be added to reserve. The balance of capital expenditure on 
the tramway undertaking at Dec. 31, 1910, stood at £457,125. 48. 4d. 
After deducting amounts realised. by the sales there remained 
£300,277. 193. 8d., which has been written off by the withdrawal of an 
equivalent amount from the reserve. There is a surplus of assets over 
capital and liabilities of £202,264. 78. 11d., which is the amount standing 
to credit of reserve. The investments made by the trustees. however, 
show a depreciation of about £18,000, and some ex penses will have to be 


incurred when the company is wound-up or reconstructed, so that the 
2,264 is not available for distribution 


whole of the book surplus of £202,2 
In the opinion of the directors the 


among the ordinary shareholders. | 
maximum distribution that can be counted upon is £180,000 or £3 per 


share on the 60,000 ordinary shares. in addition to the £1 paid-up thereon, 
making a total return of £4 per share in respect of each £) paid ordinary 
In view of the fact that the company has parted with the whole of 


share. 

its tramway undertaking, the directors consider that the right course is to 
recommend that the company be wound up. Having regard to the 
profitable finance and investment business which has developed by the 


employment of the surplus funds, and to the loss which would be incurred 
by forcing the sale of the Investments, the directors have obtained a pro- 
posal to form a new company to acquire from the liquidators the invest- 
ments, loans and other assets of the company. The report contains 


particulars of this scheme. 


EASTERN TELEGRAPH CO. (LTD.)—The revenue for the six months 
ended Dec. 31, 191], amounted to £729,469. 14s. 4d., from which are 


deducted £245,386. 185. for ordinary ex penses, and £37,461, Ts. for expen- 
ditur» relating to maintenance of cables, sundry differences in exchange 
and income tax payable abroad, leaving £446,621. 94. 4d., to which is 
added £49.048. 4s, 1d. from preceding account, making a total sum of 
£415,669. 13s. 5d. After providing for income tax payable in England, 
interest on mortgage debenture stock and dividends on the preference 
stock, which in all absorb £81,787. 10s. 9d.. there remains a balance 
of £413,882. 2s. 8d., out of which the directors have placed £210,000 to 
general reserve, and have paid an interim dividend of 11 per cent. on the 
ordinary stock, amounting to £50,000. The directors now recommend 
the declaration of a final dividend on'the ordinary stock of 11 per cent. 
and a bonus of 2 per cent., amounting together to £130,000, and making. 
with the three previous payments on account, a total distribution of 7 per 
cent. for the year 1911. It is proposed to carry forward the balance of 
£23.82. 25, 8d. 
The register of transfers is closed from 7th to 15th inst. inclusive. 
EASTERN EXTENSION, AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.) 
The gross receipts for the half-yearended December31 last amounted to 
£334,596. 16s. 7d., against £336,976, 6s. 5d. for the corresponding half- 
year of 1910. The working expenses, including £21,335. 18s. 9d. for 
maintenance of cables, absorb £159,232. 8s. 4d., against £154,300. 7s. 2d.. 
leaving £200,304. 88. 3d. From this is deducted £3,185. 9s. Ilid. for 
incom? tax payable in England and £15,048 for interest on debenture 
stock, leaving as the net profit for the half-year £182,130. 18s. 4d. After 
adding £51,693. 3s. 11d. brought forward, the available balance is 
£203,820, 2, 3d. One quarterly interim dividend of 1] per cent. has been 
pid for the half-year, and it is now proposed to distribute another of like 
amount on the 15th inst., making with the interim dividends paid for the 
hrst half-year a total dividend of 5 percent. It is also proposed to pay a 
bonus of 42, por share, or 2 per cent.. making a total distribution of 7 per 
cent. for the year 1911. £75,000 has been transferred to general reserve 
fund, and the balance of £23,829. 2s. 3d. is carried forward. "The arrange- 
ment referred to at the last general meeting for the acceptance of deferred 
telegrams in plain language at half the ordinary rates was brought into 


operation on Jan. 1 last. 
lhe rezisterof transfezsis clos d from the 7th to the [th inst. inclusive. 


KIDDERMINSTER & DISTRICT ELECTRIC LIGHTING & TRACTION CO. 


(LTD.) The gross receipts for 1911, including dividend on the shares 


held by the company in the Kidderminster & Stourport Electric 
Tramw&y Co., amounted to £10,330, which, with £122 brought for- 
ward, made a total of £10,453, compared with £9,686. After deducting 
eise (including debenture stock and other interest) the available 
Vance was £4,862, After applying £1,250 to depreciation and 
renewals fund and paying dividend on preference shares for the year 
(£1,500) a dividend at rate of 3 per cent. per annum on the ordinary 
shares is recommended, leaving to be carried forward £452. 

RANGOON ELECTRIC TRAMWAYS & SUPPLY CO. (LTD)-—At the 
meting at Liverpool rently the chairman, Mr. F. Tobin, stated that 
during the year they had put down a 2,500 kw. turbine set, and im- 
portant extensions of mains had also been carricd out to meet the in- 
creasing demands for light and power. For the first time there had ben 


a shrinkage in the profits of the tramway. 
that as the poverty passed away and with the natural growth of a large 
town like Rangoon they would sec better things achieved. ‘They had had 
Ja record increase in revenue from light and power, The profit in the 
house wiring department had also beven satisfactory. 

RIO DE JANEIRO TRAMWAY, LIGHT & POWER CO. (LTD.)- The report 
for 1911 states that the net revenue, after deducting all ex penses in Riv de 
Janeiro, amounted to 86,781,006, The fixed and other charges of 
subsidiary companies, and the fixed charges, interest and general ex penses 
of the company amounted to. 83,072,411, leaving 83.708.595. Four 
quarterly dividends of 1] per cent. cach have been declared and paid, and, 
after providing for sinking fund for vear on the first mortgage bonds and 
transferring $300,000 to general reserve, there remains 81,197,682. The 
amount at credit of profit and loss account stands at 53,230,322. As an ex- 
tension toits tramway system the company has acquired the Javarepag ua 
tramway line (about 11 miles) and the line is being electrically equipped. 
In the past vear 54 thirteen-bench cars and 12 large freight cars were 

built, in addition to trailer-cars, street sprinklers and other mixcellancous 
Both branches of the electric light and power service depart- 


equipment. 
There are now installed transformers con- 


ment show a steady growth. 
nected to the overhead and underground systems of 44,232 kw. capacity. 


Owing to the increase in the consumption of power, and in order to be in a 
position to cope with future requirements, it was deemed advisable to 
commence work at once on the tunnel and canal necessary for diverting 
the flood waters of the River Pirahy into the basin of the Rie das Lages. 
This will provide additional water capable of developing 50,000 u.r., and 
will enable the capacity of the power-station at Rio das Lages to be 
increased to 100,000 H.P. The telephone department had shown satis- 
factory progress, and on Dec. 31, 6.275 telephones. were connected, 
compared with 4,859 in 1910. Those figures do not inelude the telephones 
of the Lnterurban Telephone Co., of Brazil, of which there were 721 on 


December 31. 

SAN PAULO TRAMWAY, LIGHT & POWER CO. (LTD.)—The gross 
earnings during 191]. were $3,565.277 ; operating charges $1,274,492; 
leaving net earnings $2,320,785, and net surplus $1,777,633. The gross 
earnings from the tramway wer». $2,408,716, an increase of $408,938, or 
20-4 per cent. In the light and power department the gross earnings 
were $1,186,561, an ineroase of $237,046, or 24-9 por cent. The capital 
account showed an increase of S1,500,72, the greater portion of which 
was oxpeaded on additions to the hydraulic plant. Owing to the pressing 
demands for power and in order to be able to mect future requirements, 
additional eloctrical plant and improvements in the transmission lines 
have been provided, imer:asing the carrying capacity of the lines from 
22.000 to 41.000 volts. The third feeder pipe (012 ft. diamet rand 2.200 ft. 
long) was completed on Mav 19, 1911. The track was Increased by 
about 10 miles, and additional f ders were placed for th» Light and power 
system, Tt is estimated that prospective consumers for heht and. power 
during 1912 will require at least 5,700 n.e. There were pad during the 
year four quarterly dividends of 24 per cent. each. 

SOUTH STAPFORDSHIRE TRAMWAYS (LESSEE) CO. (LTD.). The total 
revenue for 1911, including dividend received from the South Statlord. 
shire Tramways Co., amounted to £50,598. 13s. 8d. against 
£47,599. 8s. 9d. for 1910. The expenditure (including payments to 
local authorities, repairs and maintenance of track, providing £1,000 
for renewals and interest on loans and debenture stock) was 
£47,579. 122. 8d., leaving a profit of £3,019. 1s. After deducting debit 
balance of £733. 2s. 5d. brought forward the available balance was 
£2,285. 183. 7d., out of which the directora propose to write £1,246 off 
cost of Darlaston depot reconstruction, to place £1,000 to reserve and 
depreciation and to carry forward £39. lls. 3d. Neyotiations are 
pending with Birmingham Corporation for the operation of through 
services from the company’s tramways into Birmingham, and a 
number of cars have been specially equipped with top-deck covers for 
that purpose. Darlaston tramway depot has been thoroughly over. 
hauled and reconstructed. The lease from the Urban Council of about 
5 furlongs of tramway in Handsworth expired on June 30 last. 


SUBMARINE CABLES’ TRUST. --The revenue for the financial year, 
to April 15, 1912, amounted to £25,377. 54, and the expenses to 
£1,315. 15s. 10d., leaving £24,061. 93. 2d., to which is added £46. 18s. 4d, 
brought forward, making ao available balance of £21,108. 4s. 6d. After 
providing £17,235 to meet payment of coupons, £6,793. 1s. has been 
und, leaving £75. 3s. 6d. to be carried 


transferred to redemption 
forward. During the year under review 57 certificates (exclusive of 


the coupons of reversion) have been redeemed by purchase in the open 


market, absorbing £6,798. 1a. 

WEST APRICAN TELEGRAPH! CO. (LTD.) The revenue for th» year 
1911 amounted to £54,923. 8s. IId., from which is deducted £17,082. 12s. 
for ordinary expenses, and £8,968 19s. 9d. for expenditure relating to 
maintenance of cables and income tax abroad, Jeaving £23,871. 17s. 2d., 
to which is added £233. 2s. 11d. brought forward. making a total of 
£29,105. 0s. Id. The sum of £1.377. 4s. 2d. has been provided for income 
tax, £497. 5s. 4d. has been paid as a bonus to the staff, £17,000 has been 
transferred to general reserve, and an interim dividend of 2 per cent., 
absorbing £4,621. 163., was paid on Dec. 1. The directors recommend 
payment of a final dividend of 2 per cent. (tax free), making. with the 
interim distribution, 4 per cent. for the year, the balance of £986. 18s, 7d. 
being carried forward. All payments in respect of the guarantee of the 
Portuguese Government under its concession, from which the company 
benetited for 25 years, ceased in September last. 

WEST COAST OF AMERICA TELEGRAPH CO. (LTD.)— Tho gross recei pts 
for the yeat 1911 amounted to £53,89], 3s. 8d., against £51,216. 16a. 7d. 


in 1910, The working expenses were.£39,689;,17s, 2d;/compared with 
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£39,356. 198. 7d. After providing £6,000 for interest on the 4 per 
cent. debentures and £800 for interest on the 4 per cent. income 
bonds, the balance is £7,401. 6s. 6d., to which is added £1,593. 8s. 7d. 
brought forward, making a total of £8,994. 15s. 1d. Of this amount 
£5,000 has been placed to general reserve and the directors recommend 
payment of a dividend of 2j per cent., tax free, amounting to £2,813, 
leaving £1,181. 15s. 1d. to be carried forward. 

WEST INDIA & PANAMA TELEGRAPH CO. (LTD.)- For the six months 
ended Dee. 31. 19] 1. the amount to credit of revenue is £40,603. 135. 9d., 
against £40,306. 9s. 5d. for the corresponding half-vear of 1910, and the 
expenses have been £26,020. 4s. 8d., against £24,319. Os. 6d., leaving a 
balance of £13,683. Qs. Id., to which is added £1,694. 1485. 8d. interest on 
investments, and £2,825. 8s. brought forward, making an available total 
of £18,203. 11s. 9d. The directors propose payment of the dividends 
on the first and second preference shares for the six months to Dec. 31. 
and a dividend of Is. por share on the ordinary shares (tax free). leaving 
£2,017. 18s. 9d. to be carried forward. The traffic receipts for the six 
months show an increase of £1,833. 9s. 10d., compared with the corre- 
sponding period; the expenses of repairing cables (after deducting ex- 

ense of overhauling the cs. © Henry Holmes”) amounted to the sum of 
£0,103. 9s. 5d., compared with £7.620. 1s. 4d. During the half-year the 
company's repairing steamer “ Henry Holmes " was thoroughly over- 
hauled in accordance with Lloyds! requirements for her No. 2 survey, 
and the cost (£1.360. 145. 2d.) has been charged to reserve. In January a 
contract was entered into with the Telegraph Construction & Main- 
tenance Co. for the manufacture of 109 knots of cable for stock, which 
have since been delivered in the West Indies. Th? exclusive rights con- 
ferred under the Spanish concession for landing cables in Porto. Rico 
expired on Feb. 15, and the United States Government have not acceded 
to their application for an extension of those exclusive rights. The com- 
pany will, however, continue to carry on its business in that island. 

WESTERN TELEGRAPH CO. (LTD.)— For the half-year ended Dec. 31, 
1911, the revenue amounted to £430,571. lls. 9d., and the working ex- 
penses to £158,022. Ls. After providing £16,373. 103. for debenture stock 
interest and £7,874. 8s. 1d. for income tax. the balance is £248 301. 12s.8d., 
with £4,389. 12s. 5d. brought forward the total is £252,691. 5s. Id. First 
and second interim dividends (amounting to £62,379) have been paid, and 
after transferring £150,000 to general reserve and £10,000 to land and 
buildings depreciation fund, the balance is £30,312. 5s. Id., which is 
carried forward. 


NEW COMPANIES, MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 


CALEDONIAN TELEPHONE (NEW SYSTEM) CO. (LTD.) (5,219.) — Rer. 
in Edinburgh, April 17, capital £2,59) in £1 shares, to carry on business 
of fitting up private telephon.s and telegraphs. Private company, 
First directors aro L. Muller and F. J. Jackson. Reg. otlice: 62, 
Robertson-strect, Glasgow. 

CALLENDER’S SHARE & INVESTMENT TRUST (LTD. (121,773.)— 
Reg. May 3, capital £200,000 in £1 shares, to acquire, hold and deal 
with stocks, shares, debentures, &c., of any company, Government or 
other body, and to adopt an agreement with Callenders’ Cable & Con- 
struction Co. First directors are T. O. Callender, E. W. Fradgley, 
C. H. McEuen and J. Varley. Reg. ottice: Hamilton House, Victoria 
Embankment, E.C. 

ELECTRIC HAMMERS (LTD.) (121,555.) —Reg. April 22, capital £5,009 
in £1 shares, to acquire from J. Scott bis rights under an agreement 
between himself and E. J. Faraday, in a patent hammer for chipping 
steel or other hard substances. Private compiny. First directors 
are J. Scott, C. J. Faraday, F. W. B. Young, J. Crichton, H. E. Hender- 
son and J. A. Morton. Reg. oth:e: 62, Dale-street, Liverpool. 

ELECTRO.CHEMICAL DEVELOPMENTS (LTD) (121,501.) — Reg. April 
19, capital £29,000, in 19,000 ordinary shares of £1 eich and 23,030 
deferred shares of ls. each, ty carry oa the business indicated by the 
title. 

GEORGE TERRY & CO. (LTD.) (8,237.)—Reg. in Edinburgh May 1, 
capital £3,000 in £1 shares, to carry on business as incandescent and 
electric lighting specialists. Private company. G. Terry is first direc- 
tor. Reg. office: 91, West Campbell. street, Glasgow. 

INSTITUTE OF WIRELESS TELEGRAPHY (LTD.) (121,782.) — Reg. May 
3, capital £2,000 in £1 shares, to take over the business of wircless 
telegraphy instructors carried on by the Manchester Institute of Wire- 
lesa Telezraphy, to carry on the business of contractors for wireless 
telegraph installations, &c. First directors are E. A. Mayne, C. G. 
Marston and G. A. Blount. 

MORRIS, RUSSELL & CO. (LTD.) (121,516.) 2 R»g. April 19, capital 
£2,500 in £l shares, to carry on the business of motor and electrical 
engineers, electro-platera, polishers and workers in metals, &c. Privato 
company. First directora aro F. J. Gordon and A. S. F. Morris (both 
permanent). Reg. oftice: 6, Great Eustern-street, E.C. 

ORFORD ELECTRIC LIGHT & POWER CO. (LTD.) (121,711.) — Reg. 
April 30, capital £1,000 in £1 shares, to carry on the business of an 
electricity supply company. First directors are H. T. Harrison and 
W. Riggs. 

T. H. CUBEY (LTD) (121,692.)—Reg. April 29, capital £1,090 in £1 
shares, to take over the business of electrical engineers carried on as 
T. H. o & Co. Private company. First directors are T. H. Cubey 
and A. C. Cubey. 


T. HARDING CHURTON & CO. (LTD.) (121,792.)—Reg. May 3, capital 
£10,000 in £10 shares (400 preforence), to take over the business of an 
electrical engineer carried on at Leeds as T. Harding Churton & Co, 
Private company. First directors are T. H. Cuurton (permanent 
governing director: special «qnalitication. £2,009 shares), S. H. Smith 
and one other to be nominated by the said T. H. Churton. 

WALTER 8. VAUGHTON (LTD.) (121,515) -Reg. April 20, capital 
£2,00) in £1 shares, to take over tlie business of an electrical engi- 
neer carried on by W. S. Vaughton at Birmingham. Private com- 
pany, lirat directors ara T. A. Vaughtou ,cha‘rman), W. S. Vaughton 
(managing) and Mrs. E. S. Vauzhton. Reg, otlice: 38, Barwick-street, 
Birmingham. 

WHITE METAL TUBES (LTD.) (121,695.)— Reg. April 22, capital 
£50,0CO in £1 shares (25,000 6 per cent. non-cumulative preference), 
to carry on the business of manufacturers of metals and alloys, rod 
and wire drawers, electrical and gas engineers, &c. Private company. 
First directors are A. E. S. Sebright (permanent), M. S. Stevenson, 
R. A. Newton and E. W. Taylor. 

X. L. ELECTRIC CO. (LTD) (121,696.)—Reg. April 29. capital 
£20,000 in £1 chares, to carry on the business of electricians, electrical 
and mechanical engineers, manufacturers of and dealers in electrical 
and mechanical devices, &c., to acquire certain inventions for im- 
provements relating: to electrically operated clocks and time-indicating 
devices, &e., and to adopt an agreement with L. J. Aron. Private 
company. First directors are C. Weiner (chairman aud managing 
director) and L. J. Aron. 


MORTGAGES AND CHARGES. 


ELECTROMOBILE CO. (LTD.)--Issue on April 29, 1912, of £160. 10s. 
debentures, part of a series of which particulars have already been 
filed. 


COMPANIES INCORPORATED OUTSIDE THE U.K. 
HYDRO-ELECTRIC POWER & METALLURGICAL CO. (LTD.)--Particulars 
filed April 25. Reg. in Victoria, Australia. — British address: 148.9, 
Broad-street-place, B.C. E. R. D. James, of above address, and Francis 
Howse & Eve, of 3, Salter’s Hall-court, E.C., are authori-ed to accept 
service. (No Memorandum or Articles of A ssociation filed vet.) 


BEL Pe 


CITY NOTES. 


———= ee 


MEMORANDA (May 9).—Bank rate 3 per cent. (since May 9. 1912). 
Price of silver, 27:d. per oz Consols 78: —782 for money ; 784—783 for 
account. Consols Pay Day, June 3; Stock and Shares Continuation 
Days, May 13 and 29. Ticket Days, May 14 and 30; Pay Days, May 19 
and 31; Mining Shares Carry Over Day, May 10. 

Prices or METALS (London)— Copper, 691: three months, 69j. 
Lead, English, 1614 —174,; Foreign, 16 —16;. Spelter, 254—295: ; 
Tin, English, 211—212; Foreign, cash, 209;; three months, 2051. 
Iron, Cleveland, cash, 53/41 ; three months, 51/2. 


AUCKLAND ELECTRIC TRAMWAYS CO. (LTD.) -The directors havo 
declared an interim dividend of 73d. per share on the ordinary shares 
for the half-year to Dec. 31 last. 

CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)— The number of units 
delivered to consumers during the four weeks ended March 29, 1912, 
were 854,021, compared with 658,729 units in the corresponding four 
weeks of 1911. 

GENERAL ELECTROLYTIC PARENT CO. (LTD.'— The accounts for 1911 
show a protit of £156, to which is added £4,934 brought forward, 
making a total of £5,150, which the directors propose to carry forward. 

MADRAS ELECTRIC TRAMWAYS (1904) (LTD.) — This company's traffic 
receipts for the fortnight euded April 39 were R.25,611 (increase 
R.3,652). Aggregate trom Jan. 1, R.196,007 (increase R.178,647). 


MARCONIS WIRELESS TELEGRAPH CO. (LTD.) It is announecd that 
this Company has already issued, or is about to issue, à writ for libel 
against a firm of members of the London Stock Exchange in respect of 
certain statements contained in a report issued by the firm concerning 
recent movements in the stock markets. 

With qreferencs to the statement which has been mad: that Boston 
(U.S.A.) Circuit Court of Appeals is preventing the sale of th ound rtaking 
of the United Wireless Co. to the U.S. Marconi Co., on the alleged ground 
of the latter company’s infringement suit, the Marconi Company point out 
that all the Boston Court has decided is that the trustees in bankruptey 
should defer for the present the actual transfer of the title of the United 
Company, but this does not atfect the sale to the Marconi Company nor 
interfere with the ordinary conduct of business. 

RIO DE JANEIRO TRAMWAY, LIGHT & POWER CO. (LTD.)-- The 
earnings of this company in March were £239,235 (increase £40,388). 
Aggregate from Jan. 1, £683,274 (increase £91,525). 

STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
geanted quotations to a further issue of $1,009,000 general mortgage 1i 
per cont. 39-y av gold. bonds of the Consolidated Gas, Electric Light & 
Power Co. of Bil'imore, fully pail serip for $3,000,099 prior lien 9 pet 
cent, 50-vear gold bonds of the Puebla Tramway, Light d: Power Co., and 
a further issue of 160,000 £1, (fully paid), shares of the Waste Heat & Gas 
Etectrical Generating Stations, The committee have been asked to appoint 


a special settling day in 250,000 £4 (fully paid) shares of the Compania de 


Electricidad de la Provincia de Bucnos Aires. 
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ELECTRIO TRAMWAY AND RAILWAY TRAFFIO , 
RECEIPTS. AY ELECTRICAL COMPANIES’ SHARE LIST. 
Last cR Md M Price | *Rarm Busingss 
—— TIU e É Divi- NAME, Wed.. d VISIO | 8 DAvs TO 
ne im Week | AGOREGATER, ğe] .— ^ — May 6. | Yietpeo. E | May 8. 
V^ apa ended. No. of. Inc. or Dec. | | High- Low- 
Orton kf, pog £ £ £ f 10 6/0 Bournemouth & Poole Elec. Sux Ord.....| 94—10} 5 7 0 | Mar, 9$, 94 
perman Aberdeen Corporation ....| May 1 + 3207 10 4/6 44 per Cent. Cum. Pref. .-....0.. -4 500 Feb Au, 27s: 
H. Sz; *Airdrie ...-- eee sese] April 26 + 1195} 10 6/0 Do. 6 per Cent. Cum. Second Pref........ 10g—11 .5 11 6, Feb, Aug ds we 
M Anglo-Argentine ........| May 6 + 34,626 ] St. ‘bio Do. 4j per Cent. Deb. Stock (red.) ...... (100 —102/4 9 O Jan, July! '5,' ** 
| Ashton-under-Lyne........| in 4 + 237 $ 5/6 Brompton & Kensington Elec. Sup. Ord..., 8-82 517 6 March....! ise 
D, nou Ayr Corporation — .. «es. "E + 203 S 3/6 Do. 7rerCent. Pref. ........... edu MEE. ,4 9 O Mar, Sept | oe 
ns P Barnsley «nenne April 26 - 296 | S’.; 4% Central Elec. Sup. Co. 495 Guar. Deb. St-k. 98 —101 4 0 6 pre Dec | sx 
4154, ea. Bartow eet » 26 + 1,411 | 5 2/6 Charing Cross (W. End & City) El. Sup. Co. 4-5 500 eb, Aug feug ue 
Wate Oy Bath Electric Trams, Ltd..., May 1 + 492 5 2/3. Do. 4b per Cent. Pref. ........... ec; 4-41 #419 0 Feb, Aug es | ee 
Vago Birmingham Corporation ..| ,, 4 + 13,138 ] St., 4% Do. 4 per Cent. Deb. Stock (red.) ...... | 95 —98 .4 3 0 Jan, July 62 | 10] 
Sao Birmingham & Mid'and....| April. 26 + — 873 | St 44%. Do. 4} per Cent. Deb. Stock (red.), ..... 100—102 4 9 0 a | 102 , 1014 
MEK soe, Blackpool & Fleetwood ....| May 4 : .  & 2/3 ! Do City Undertaking 44° Cum. Pref... 31-44 59 0 fn. July; ce | ** 
Blackburn Corporation ....|  , 1 66 5, 3/0 , Chelsea Electric Supply Ord. ......... es. 48-46 |S 2 6 arch... | ** " 
33 e Bolton Corporation. .......| » 5 1.048 | St.: 4496. Do. 4j per Cent. Deb. Stock (red.) ....| 93 —101 4 19 6 June, | KR ripa 
ad Bombay «e| April 5 2,719 | St. 44° Chiswick Elec. Supp. Gerp. Ist Mort. Db., 9! —94 4172 3. .. Be 
Nee Bournemouth Corporation..| May | 453 10 10/0, City of London Electric Lizhting Ord..... 221—224 311 O Feb, Aug ' m 29 
ali i. mg Bradford Corporation ....| » 4 675 10 6/0! Do. 6 per Cent. Cum. Pref. ..... sess. | 171—194. 3 4 9 Jan, July 16, 17 
os Brighton Corporation. . .. .. » 5 134 | St. 5° Do. Sper Cent. Deb. Stock (red.)...... 119 —123 4 1 3 June, 1024. 49] 
rtis Bristol Trams & Carriage ..| „ 3 10,698 | St.) 44%! Do. 4j perCent. 2nd Deb. Stock (red.)..) 101 —104 4 8 6, Jan, July | "lij. T ; 
Ste esa Burnley Corporation ...... 5 4 3,486 | 10 8/0 i County of London Elec. Supply Ord. .... THREE 5 6 0' Feb, Aug! " " Y 
Burton Corporation ......| » 9 6 | 10 6/0! Do. 6perCent. Cum. Pref. ......... oO Ilg—tht 5 6 6 Mar, Sept | boty 
ration ... ^. " 5 45 | St. 4179 | Do, 4} per Cent. Deb. Stock (red.) ....| 103 —110 4 2 0° ay July 109 | oe 
2. una Calcutta Tramways Co. .... » 4 R121,177 }) St. , 44%  tOo. Second Deb. Stock ......... esos. 93 ~102 4 8 3 ay, Nov. . P d 
Rely Camborne-Redruth ...... m 4 156 pott Edmundson's Elec. Corp. Ord...........1 §-—} ee | June, July | 35 33 
1 elests Cardiff Corporation. . . . .. .. is ; 5 | ..| Do. 6per Cent. Cum. Pref... SE-B} | we y, Nov. | 8 f 
il Central London Railway .. ” 4 9.585 || St. 44% | Do. 44 per Cent. Ist Mort. Deb. (red)... 86 —89 ' 5 2 9 | July gs =e 
at City & South London Rly...|  ,, 5 3,964 5 3/0 | Folkestone Electricity Supply Co, Ord. ... 41—44 5 4 6 April, Oct; °° ss 
Du. Cork Electric Trams Co... .. M 2 59 | 5 2/6' Do. Sper Cent. Cum. Pref. ....... qe 4 42 5 4 6 Mar, Sept a ee 
EN Croydon ...e e ...| April 26 st | St. 4)?9; Do. 4j Ist Deb. Stock (red.) ......, 93—96 | 415 3' Feb Aug! °° ee 
ee Devonport & Dist. Trams ..| ,, 26 1365 | 5 5/0 | Hove Electric Lighting Ord. ........ es. 64-7, 6 8 6 April, Oct; **| = 
E Dover Corpora loser sreo] a 127 55 | St. 44% 'Isleof Wicht E. L, & P. Co. Deb. Stock ..| 89 —92 417 9 S: 5} o 
Dublin & Lucan Railway ..| May 3 62 I 5 5/0  Kensingten & Knightsbridge Ord. ..... 7) -ó) 518 O Feb, Aug fj ee 
Dublin United.....-. — "C 6.772 | 5, 6% Do. 6 per Cent. Ist Pref. .....ce0- Kas 5 —5p 1514 O0 | Jan, July 2 d 
Dudley-Stourbridge ......| April 26 20 | St. 4% | Do. 4per Cent. Deb. Stock (red.)...... | 92-95 45 6 oe fe - 
Dundee Corporation ......| May | 517 H St. ' 4% ! Kensineton & Knictbe. Co. & Notting Hill | 
tle ws East Ham Council .......--] s 4 140 , | Co. (Joint Station) 4% Deb. Stock (red.).., 93 —96 4 4 6! April, Oct: °° ~ 
o legs Exeter Corporation ...... ‘a 3 109 |) St. ; 44%! Kent Elec. Power Co. [rred. Deb. Stock soj 80 —4 , 5 !0 O ' Jan, Iu x ee 
Gateshead & Dist. Trams ..| April 26 94 150 3 1/6 | London Elec. Supply Ord. ......... DN 1$ —2 315 6 Mar, Sept; °° e 
Glasgow Corporation ......| May 41! 19,174 45,?21 5| 3/0 | Doe 6 per Cent. Pref. .......e0ee eC 48--SE 6 0 0 Mar, Sept 95 ; 92 
T Giossop Tiamdoci «csse eye 4l 1 2 t 4% | Dc. 4perCent. Ist Mort, Deb, ........] 92 —95 4 4 0 Jan, July, $5; "2l 
jn Gloucester Corpn. ..... ‘a l " 5, 2/0 | Metropolitan Electric Supply Ord. sess.. S§—-45 417 O , April, Oct | k i 
y" nm Gravesend Northfleet......| April 26 225 5. 2/3 | Do. " per Cent, Cum. Pref. ....... Ps 4t—4 | 5 1 6 Jan, July s | as 
aje Great Northern & City Rly..] May 4 1,724 . 44°’ Do. 4} per Cent. Deb. Stock Ist Mort...! 10: —1 4 8 O June, Dec Bb) 7 
P2 Greenock & Port Glasgow..| April 26 1,879 t ' 3195, Do. 3h per Cent. Mort. Deb. Stock red.)) 85 —83 .3 19 6. Jan, July lj ae 
ieee Halifax Corporation ...... 30 122 . 44% | Midland recep EDS Mort.Debs 96 —98 4:2 G és MEL 
Ng Hartlepool Tramways...... 26 307 i|| Sta 44?5 | Newcastle & District E. L. 4) Mt. Dd. St. | 87-9 |5 1 9 d x se 
^ Hastings Elec. Trams Co. ..| May 2 239 | 5 2/6 | Newcastle Elec. Supply 5 per Cent. non- | 
" Hong Kong .....|] np 4 | $10,546 i Cum. Pref. ........s. THREE 3j—1 | 6 1 6 Feb. Aug | **| ** 
Huddersfield Corpn. ...... s 100! 4494 | Do. 4j per Cent. Ist Mort. Deb. ...... | 954—974 | 4 12 3 Jan, July s ee 
Hull Corporation. ... ...... i 4| 2,707 100 595 tNorth Metro. Elec. Power Sup. 5 Morts.... 97 ~100 5 0 0 E NET 
jlíord District Council ....] ,, 4 ° | Northampton Elec. Lt. & P. Ord..... ees. d4.—175 413 8 Feb, Aug | ** oe 
Ilkeston District Council ..| 4, 1 5% | Do. 5% Pref. ....... add elie 14-14% 4 6 0 Feb, Aug, j ** 
Ipswich Corporation ......| 4, 4 495. Do, 495. Debs.. entusa ck eben a eus 99 —101 319 0 | June, Dec | e. | ee 
Isle of Thanet Co. .......| no 4 10, 6/0 | Nottiae Hill E. L. Co. €^; Non.Com.'Pref.! l0}—li} 5 6 tec Hb exp. me 
aITOW ve eessccreseees ...| April 26 S 4/3 | Oxford Electric Ord. ....... doen fuss S. 9-96 6 0 O March Wen es ee 
wo eighley Corporation ...... May 99. Do. 4% Deb. Stock .es.rererreeeees | 91 —94 | 4 5 st E 3 
Tu Kidderminster & District ..| April 5/0 , St. James’ & Pall Mall Elec. Ord. ........ | 8}—8} 514 3 Feb, Aug fe i 
OL Kilmarnock Corporation ..| May 3/6 | De. 7 per Cent. Pref... essen. 60—7$ |: 5 0 O | Feb, Aue ij o. 
Hd Kirkcaldy Corporation ....| | ,, 255 95; Do. 3} per Cent. Deb. Stock (red.) ....; 85 —87 .4 L 6 Jan, July ee oe 
ae Lanarkshire Trams Co. ....] p 1,421 2/3 | Smithfield Market Electric Sup. Ord. .... 1g—lh | - eb. sse *2 | tt 
ve Lancastire United ssis n 1,336 4/0 , South London Electric Supply Ord....... 21 —31 7 00 April .... 3 ee 
*Leamincton .....sseeee0+5| April 143 6 St. ! 5% ' Do. 55, Ist Mort, Stock (ted) «cecus . 92 —102: 419 6 | xà i . 
Hm Leeds Corporation ..... oe] May 7,397 36,612 ' 1 0/82 South Metro. Elec. Lt & Power 7% Ist Pret, 1/—1^5, 6 4 0! Feb, Aug | ze ee 
E. Leicester Corporation..... aH 2.374 "n i ' 107: Do. 6perCont. 2nd Pref. .......... ie H—fa 8 00 Feb, Aue ee oe 
Leith Corporation sessed 4, 638 32,971 'St. 4494 ' Do. 4) lst Deb. Stock (red.) ..... s... | 96 —99 41l O. April, Oct EET ve 
A Lincoln Corporation ......] v 110 5 634 5 12 | Urban Electric Savply Ord. .....ecceees i— | si April, Oct, °° ee 
Liverpool Corporation ....] April 11,803 195,554 : 5. 1/3 | Do. SperCent. Cum. Pref.......... oó| 28 -Sb 1811 0 April, Oct | ss | ce 
Liverpool Overhead Rly. ..| May 1,571 26.83) | St. 4396, Do. 4i per Cent. Ist Mort. Deb. ......] 86 —88 5 2 O0 April, Oct 85 .. 
Llaniuino&Cclwyn Bay Ry.) .. 255 d 54 1'1/1* Waste Heat & Gas Elec. Gen. Stations .. lj—1t 6 8 O| May, Aug. se | ee 
by London County Counal ....| April 43,833 150,549 5. 5/0 , Westminster Elec. Sip. Ord...... cence | 84 -9 Sit 0 Mar, Sept! 8H | 
ae ea S Co.......] May 13,762 257.595 5 2/3. Do. 4j per Cent. Cum. Pref. .......... | 54 594,4 3 9 Jan, July Z o£! Ss; 
ondon UN ted ce seus ees on 5.952 l 
Lowestott Corporation ....| 4, 132 | Electric Railways and Tramways. | | 
Mancu:ster Corporation ..| — ,, 16.183 1! Bath Elec. Trams Pref. Ord. ....... m nh— d. | April iz] e 
Mersey Railway ceeseeeeeel n 2,018 1| 0/6 | Do. 5 per Cent. Cum. Pref. ...... eu R 16 3 6 Jan, July | | oe n 
i MerthyT, isse eene eee Avril 160 St 41^, Do. 4j Ist Mort. Deb. Stock (re1) ....| 78 —83 | 5:2 0° April, Oct | 78] < 
i RE E Dist. Railway..| May 12.416 ! St 441^; | B'ham & Midiand Trams 4} Ist Deb. Stock! 93 —95 1414 9 pan. "July | | oe i 
Midi an Elec. Trams../ April aes I0 4% | Bristol ean & Carriage Ord. ...... | ; zi .5:8 2 Feb, Aug | ** | +e : 
Nelson Corporation. 111] May 175 pq Nici SE nee oe 
weastle-on-Tyne Corp. m 4,052 ! «^ | BritishElectricTractiono?,Pf.Ord.NonCum, 12 —14 ° June, Dec | 12} 12} 
NL (Mon) scr ies 95 623 S Do Def Ord; Sterren Xserve Pag ae m | si TA .. 
: hi ampton Corporation T 501 St.| 6^, , tDo. 6 per Cent. Cum. Pref. ..........1 92 —94 1.6 8 Q' Feb, Aug! % 99] 
ham, Ashton & Hyde April 2 646 fa ur | . Do. 7 per Cent. Non Cum. Pref. ..,...| 45 —49 ` ME. : 47 | 498 
E oo E May 1,973 T s% ^ Do. Sper Cent. Perpetual Debs, sce. 931-92) s $ 5 April’ Oct! 95) 34 
Perth (WA) Bo tae " 159 Sti 44% | tDo.. 4) per Cent. 2nd Db. Stock «+... 78 —32 1510 O May, Nov: 82. .. 
B ; t | $t. , 395 | Central London Ordinary Stock ........ ' 8) —35 , 310 6' Feb, Aug! 85) 833 
eterborough wes eee ses ...| April 2 - l4% ^. Do. 4 per Cent, Pref. Stoce 85 —3 411 Feb, A 84 87 
Portsmouth Corporation ..| May + St | 44° Do. 4} per Cent. Pref. ... LP 102 —li1 | 4 TAE M! 
Potteries tiri] rr. bedre April 2 — St ! 1: | Do. Derete] Stock ee Pp | 85 —87 2 é 5 Ue | 87 34) 
Renton Corporation... ...| May + 100 4% ! Do. 4 per Cent. Dis... iocos 101 —103 | 318 3 Jan, July | 102^ .. 
Rothesay wsreeesersceses.| April 2 » Uu t Mt eie UD AO ee 
Salford Corporation ..... + x 005 A WU oe E 32 —. 4 1 6 | April, Oct | 491 
hanghal ........ ae St. | 1.0 City & South London Riv. Con. Ord. revel —4) ' 31S 0 eb, Aug, 495 39 
Shesrness ..... Sine die eec 8 2% + n Do. 5 per Cent. Perp. Pref. (1831) MEET 103 —1i0,411 6 Fe5, Auz | lOXN' .. 
Sheffield Corporation... E = S 2, po: TA Ce ea i —105 i 4 14 3 Feb, Auz | | ce 
Singapore Trams ........ 5 Eh z B (1503) erc PME DCN sree ae m ,414 O Feb, Aug 163 | A 
South Metropolitan.,...... + J St 24 tDo. 4 per Cenk Perostial Dags | 9 Lior. 342 0 M1) ted e 
South Sta‘fs.........., t. 18 | . 4 per Cont. Perpetual D258. ...... = ‘319 0, May, Nov ee oe 
ithampton hes + 10 6/0 | Dublin United Trams. 6 p:r Cant. Pref. ..| 193-118 5 6 6, Feb, Aug pot | - 
Southend Corporation `.. H l 10 ve | Gt. Northern & City Ry. Pret Ord, GS HA iO $, Oi Feb Aug] Sj E 
Stalo dee Hythe dee mov x l l| 7id. osa TIUS Lee Trams, 6% C.P. "Le i i Mar, S:pt ! os 2 
SOCK. wee ees ein j + ET (44% | Imperi LI D O Gate eatin sc ^u: Z6 16 2 0j April, Oct sej os 
Sunderland Corporation. . ta io... Do 6 CI Pref ESO RON 5 re ! es Mar, Sept fee | vs 
ee ISIREE ss ie St 44%! Do. 4i per Cent. Debs. sonsos C 99 33 669 | jan: Ti De Ec: 
? Ta *e*.0929226 c I "er (^ nt Dra prc , ET e 
Sim don Corzoralion 2.1... EP Igi Thanet ET elt Spa Gont Pret") 22b 418 0 Mar Sept) “ia! $ 
E as cc - "10 6/6 | Lanarkshire Tra ways ys dd MH 5} —10] 3536 | gan, July | 1Q vd 
Tyaemouth and District + St.| 5% | Lancs Utd. Trams S% Prior Lien Dab. Stk! 83 —35 59 18 0: Ja Aug ielo 8j 
sde Tram Co,........ + ji St | HA London Electric 497 Deb. Stock. oe 97 =>) " 5 r jum Juy | A 21 
allasty Corporation....., 2 op 0, aiibi wan o um | e 
Walsall obora on i: z "SE 4% | ips 4 Ye Nae re CIA aa sl En 1417 6 | e 62h, Bis 
amngton Corporation.... o ries (HE A ee Sal NS i— | "d an, July | SH 
| St. | 4% . 4perCent. Ist Mort. Deb. Stock ..| 78 —9| 418 6| Jam, July | 814! 8) 
at Ham Corporation .. + St! .. | Mersey Con. Ord. Stock .......cceseeees) 4 —6 | ob, Aur t 
Wolverhampton Co. Qu ^ + j| 8:d.| Metropolitan Elec. TramwaysOn......| 4—1 i5 0'0] i a 
o i —_— ee le *-050668060256026020*«99509099 — ee [EN oe 
WoreesnamPton Corpn....| May 2 994 | + 1j 0/6 | Do. Sper Cent. Cum, Pref. ..........|  i$;—31.1-5 18 3 1 H 
*9*02e6cce20060g9*7 April 26 270 — St y% Ro. 44 per Cent. Deb. Stock.........« 93 —1ói 4 id 0 ee 
26 154 | + St. . Sper Cent. Db. Stock .........,..1..92:—99. 1 5/2 0 
St. | 1496 Metropolitan Railway Conso'idate1-..,.. 1-71 —7!F1-2 9 0 
ed te auote these 


Abie assii 

or W.R. Trams ....| Ma: 

Yorkshire W. AS eones ay 5 1,204 — 

at oollen District.. April 26 1,098 ' +- » * No allowance has been made tor ascrusd interest or redemptioa, 

- iiihana a. 17 al a Pe ae t Ez dividend. — 1 The London Stock Bzchange Committee have deolia 


THE ELEOTRIOIAN, MAY 10, 1912. 


ELECTRICAL COMPAN IES’ SHARE LIST.—Continued. 


DIVIDEND Price *RATE | Business 
E Dm- NAME, Wed. | PERcent.| "py, |8 DAYS TO 2 lotr Drvr- NAME. Wed., PERCENT. Drvioexp 8 Days to 
U |pEND FEM May 8. | Yigvvep. a !DEND B Way £. YigLDRD. May 8 

Electric Railways and Tramways— Continued. | £ s d. | | :High-|Low 

Surp tocks — i £ &. d. est. | est, 

st | ate "Bar S} per Cent Penne | eee L3 8 se 2$ | Amer. Telerhn. & Tologh, Cap. St... -| 1474-1494 ] 56 6|. 1494) ^. 
Be 31 3f per Cent. “A” Vien s e =? " 15 6 sA 49 ot 34 Cons. Bonds 1986 Ho ee : S. Jan. July TR 

t.|3 r Cent. Convertible Pref. . i 58? | = ; E i 
St. | 34% Do al er cant Debenture Stock....| 89 —91 |317 9! y] Angio-Portug'se Tel. 5% ‘ist Mt. Db. Stk. eed | : iz e | Man en | ee 103 
St 3i Do. 3 per Cent. *' A ” Deb. Stock .... 88 —90 3 18 6 , o2 | Monte Via T kohon udo 5o 1 ii 5 13 3 Nos oe E * 

St; .. Metropolitan District Railway Ord. ....| 471—471 "ONE ID e Ps e KU TAT e NE cw oo Pa NON S | e. 
SE | 44% Aris Ereb i een BAE SME 2, Boe Nadom CS Ok s ont! S16 Oo Fei. Aug 100 on 
St. 34% De Assented Ext. Pref. (Int. Guar. by 69) | Do. Def. Stock 1... einen. A 157 —159 3 15 6 Feb. Aug 1601. 156 
| Und. Elec. Rlys. Co. of London, Ltd.) 76 —78 | 411 0, 2/6 Do. 5 per Cent. non Cum. 3rd Pref. | S#—64 .4 3 0 | Feb, Aug 6S § 
St. | 3% | Do. 3 per Cent. Consoltd. Rent-charge) 75 —77, | 3 18 0 . 44% tNew York Telephone Co. 30 Bnds..| 100 —10) 490 - 100} io 
St!4 Do. 4 per Cent. Midland Rent-charge, 100 —102 | 3 19 3 1/0 :tOriental wei oM UU dino? l—ià 6 4191 6 April, Oct |. °° . 
st.|4 Do. Guar. Stock 4 per Cent. ........ —90 |4]10 0 T3778 fDo. 6 per Gent, Cum. Pref. ses ilii 416 0 April Oct| = 2 
St. | 6 Do. 6 per Cent. Perp. Deb. Stock ....! 144 —146|4 2 9 4% | "Do. 4 or Cont. Red Deb Sink —91 4 80 Jan , uper cdi 
St! 4% | Do. 4perCent Ditto ....... ees] 96 —98 |4 2 6 | St; 44%, Telph. Co. of Egypt 44% Db. Stk. (red) 99 —101 410 0 Jan, Jur TM 

1| 82d. | Potteries Electric Traction Ord.........| 1 —i 7 0 O April, Oct  **' **[ s 379°! United River Prete Ord I to 190,000 4-7 516 Ju Aner D 

1 0/6 Do. 5 per Cent. Cum. Pref eec] ]/]0íc95 F.a: 6 19 0 Feb, Aug ! -e i e 5 2/6 | Do. 5 per Cent. Cum Pref j 4 li 0 i June, Dec ee | Py 
St. 44% Do. 4 per Cent. Deb. Stock eeecevere — 4 19 6 May, Nov se i s t. 44%’ Do. 4j Deb St. Red. apte bi DU dd 102 —]^4 4 7 6 Jan, July ee ee 

1 1/28 S. Met. Elec, Trams & Lite. 6% Cm. Pref. 1—1 7 2 (0) ] oe oe | ee | . e€cc(c(t69$05060000086 
St| 4% | Do. 4perCent Deb. Stock .... ...... n-n |5 7 3| Jan, July pej e | | | 
100 $7 Sunderland Din Elec Irma 5% 1stMtDb. eee 8 4 0} Jan, July, *' ; à Financial Investments. | | 
| ai% VDo- "Hoe Bondacc isse reepeerttcl 99 —100 | 412 0|. — .. | t004, 100 | 5 3/0 | Elec. & Gen. Investment 6% Cum. Pret.| 348—447 8 O Jan July! no; 
2 8| Be HATTE C c] S Toa | 118 O| qebpe Si S4 19 2P debe demain BU S S 0 Sebede di i 

EN ee ee ve ee A e 9999 EREEREER] [ , ‘ 
E. Yorkshire (W.R.) Elec Teams, Ord. +. Ah enr + | t+ [ 10 6% | Submarine Cables Trust (Cert) ........ 127 —130 | 4 12 0 April Oct, «j + 
St | 4 Do. 4} per Cent. Ist Debs. ..........| 80 510 O°: Jan july | °° | ~ , ; | 
Electric Manufacturing, Sc. | | Colonial and Foreign Electric 
St. | 44% | Anchor Cable Co. 44% Deb. Stock ......|.99.—100 (4.9 Qi. «iot | Railways, Tramways, &c | 
a t Meter ec*oc0s:090009 — i oe we { | 

V5 jos cin Pref. .ccecevcccccces ict, 7 14 O | April, Oct d dia 5 ae Anglo-Argentine 54% Cum. Ist Pref..... 5h—»55 | 5 1 O | April, Oct gli 3 

1, .. | Automatic Telephone Mfg.Co. 6°%Cm. Pf. 14.—15 : E X s al /9 | Do. 5}% Cum. 2nd Pref. ........... 44 —5 E 10 0 | Jan, July At 94i 

1! 3/21 Babcock & Wilcox Ord. xd & bonus.... 61 —6i 4 6 3| April, Oct  ?-* St | 4% Do. 4°, Deb. Stock ........ TIIIPEEI 34 —954 | 4 4 O | June, 102} 10; 

1 0/71 fDo. Pref. ........ rrt lóà-—l 400 i H 5 St. 44%; Do. 44% Deb. Stock  c..cccccccecvcs 102 —104 4 7 0 ae 104 104 

5| 6/0 | British Ue ated & Helsby Cables Ord.. 9577 730 July, Feb t| 5% | Do. 5% Deb. Stock ............. e 103 —105 4 16 O , | | 

5| 3/0 | Do. 6perCent. Pref.......- ne . S 0 O | Jan, {uz “st? Bt 5% Auckland" Elec. Trams. 5% Deb. (red. UH 104 —106 415 O Jan, July | © œ 
St. |44% | Do 44 per Cent. Ist Mort. Deb. (red.)..| 101 —103 | 4 8 O | Jan, July 103 | UL]. 5 4/0 | Brisbane Electric Trams. Invest. Ord. i 91—93 4 2 0 ay cece we 
S.|5% | Do, 5% Mort. Deb. Stock ...... 102 —104 | 4 17 0 Ss | ** 7 5 2/6 | Do. Sper Cent. Cum. Pref. .......... 4i—St_ 419 0 May, Nov , Sil -- 
St. 4* British Thoms’ MT Ist Mt.Db.| 914—944 | 4 15 3 | Mar, Sept | °° . à St.| 4195: Do, 44 per Cent. Db. Prov. Certs.....' 100 —103 4 8 9 | Jan, july 1l t 

3 x British Westinghouse 10 per Cent. Pref. . — : T Feb, Aug | ^: t. 8% (British Columbia El. Rly. Df. Ord....... 139 —143 512 O Mar, Sept | 129 127 
100 6% Do. 6 per Cent, Prior Lien Dbs. (red.) | 99 —102, 5 19 6 - * , ee [St | 6% | Do Pref. Ord. Stock ........... Te mir 413 0 May, EM 113 M 
St. 482 Do. 4 per Cent. Mort. Deb. Stock . —68 |£2 18 O | Jan, July *. * t 59? Do. 5% Cum. Perp. Pref. Stock........ | zu 47€ in. July | 
St.| 595 | Brush Elec. Eng. Co. Prior Lien Deb Stk| 774-8256 5 U a si u[4 44% Do. 44 per Cent. Ist Mort. Debs... .... | 98)—1014 4 8 9 April, Oct «+! «e 
St|4155| Do. 44° Perp.Ist Deb. Stk ........| 94 —99 ; 8 0 2 Mar, Sept; *+ | ** [100 4 Do. Vancouver Power Debs. ........ | 103 —!05 4 6 6 Jan, July | 1681 108 
St. | 4 A Do. Perpetual 2nd Deb. SUE 37 —42 ‘11 8 Oj Jan, Ju ii} iiH t 4424 Do. 4[9,Perp.Con. Deb. St. ........ 104 —100,4 0 0 en 1014 100 

5 5/0 Callender’s Cable Con. Ord... esses] LEZ—12 | 6 5 OQ | Jan, July 5 St. 5% | Buenos Ayres Lacroze Trams Ist Mt. Db.: 100 —102 | 4 18 O Mar, Sept . 

5 2/6 | Do. 5 per Cent. Cum. Pref.....--+--. 3 —St 417 6| Jan, July À e Bt. 6% | Buenos Ayres Port & City Tram, Ist Mt.' l | : 

St |44% | Do. 4j per Cent. Ist TER Debs. (red.) 691—1014! 4 8 9 ! Nov, May 3a AL Deb. Stock vo ecso eso erre aas ied 93 oe | B 4 0 n Aur ! B 64 
1| 2/6 | Castner-Kellner Alkali Co. ..-...- 2: 34—3? | 5 6 9 | May, Nov 5. 2/6 tCalcutta Tramways (1 to 137,610) aa P H ei 0 ar, i l 8 rt 
St.144%| Do. 4i per Cent. Ist mort. Deb. red). 105 —109 | 4 4 O Feb, Aug | c: | ef 52/6, . SperCent. Cum. Pref. .......... | T EP 419 O Jan, July . 103°: 102 

1| 0/71 | Chadburn's (Ship) Telegraph 9ra. " 155—147 5 6 March... die °° ISt: 44% Do. 4195 Ist Deb. Stock (red.) ...... Zi 480 | Jan, July | aa a 

1| 0/82 | Consolidated Electrical Co. ....-++ees i—i 7 9 O , August ee | i 1 0/6 Cape Electric Tram Shares ............ dct a Ed. ET 5p SR 

1! 0/6 | Consolidated Signal Co. «een t I3 6 O April, Oct - | 5 H4 City of uno Ayres Trams Co. (1904]8h. 4$ —5i | : yn fot. 

1| 0/74 | *Do. 6 por Cant EIS a ET KEKEE = 8 0 0, April, Oct| **, = Bt. XE Do. 4perCent. Deb. Stock .......... 100 —103 318 6 June Dic |. | » 

3 Crompton & Co. (Nos. 1 to 85,000). . 1— T Jan, July eee ee Btj 5 ‘'tColombo Tr. & Ltg. 5% Ist Mt. Db..... 94 (920 | May, Nov |, -* | . 
100 5%, Do. 5 per Cent Ist Mort. Debs. (red.).. 53 8 6 0 | an, July , ;; d P 2e | Havana Elec. Ry. Con. Mt. 5% $1,000 50 Te | | | 

5| 1/0 | Dick, Kerr & Co. Ord. ...... «erre i-i A o uds a | se : FP Lea UP Bos ey cent 101 —104 4 !7 6 | Feb, Aug "V He 

1 pas —— = pt e. | n 9 ong Kong Trams. per Cent. 1s 
m de | D E Al por Gent. Deb, S EA 97 —100 4 11 3 p July dp ee ^ M cd i coa. ICE cruor vs | Poa 6 0 6 June, Dec | e L 
GEN £3 = T e» Aug! °° einn.’ goorlie Elec. Trams. Sh............. et Ut e. : oe 

: Ub Edison Pid ena iue x 3 S | Feb, Aug; *' EL sc 5% | Do. Sper Cent. “ A" Deb. Stock . 91 —94 5 8 QO Jan, July! 92 « 
St| 4% | Do. 4 per Gent Mort. Deb. Stock (red.)) 63 — 511 0 / June, Dec | °° | ee t | 6% | Do. 6perCent." B" Ditto ........ O 6 0 an July | s+ os 
St. Mi Do r Cent. 2nd Deb. Stock ......| 75 —78 |6 lt O | Mar, Sept E ** | 1 0/71. Lisbon Elec. Trams. Ord............. vovg 4 16 O' July m: ZEE 

219. Eetric nstruction Co... ..... T =l 514 3 Jan, July |. 7] 40/73) De 6 per Cent. Cum. Pref........... doe] 416 O Jan, July e 3 rg 

2 l/4i Do es Cent. Cum. Pref........... l£é—1$ |8 O O July .... °° '** Ist. 5% Do. 5 per Cent. Reg. Mort. Debs. e 95 — 4530. Jan, 1 "T 
St. 495 Do. 4 per Cent. Perp. D Mort, Debs... 71 —76 | 5 9 0. Jan, July -*  ** [Sc | 5% | Madras Elec. Trams. 5% Deb. Stock....| 99 —101 412 O Jan, July os Ogi 
10 5/0 General Électric (1900) 5% Cum. pron. e| 9—9 5 8 O June Dec | **  ** too 5% . Manaos Trams & Lt. Co. 5% Debs... .... EST —96 |5 6 0 : 04 
St. | 4 er Cent. Ist Mort. Debs, ......| 85 — 410 6, Ma, Sept | 57. iig. | 5% , Manila Elec. Ry. $1,000 Gold Bonds... 10141034, 4 l6 6 Feb, Aug » 

t Y He nie Telegraph Works Ord ..s......| 1184—12} | $ 16 O| Feb, Aug fe 100 $i} | Mexicc Trams. Co. Com. St............. 12) —122 | 515 0; is E 

5 2/5 Do. 4 : Cent. Pref... 44—55h |4 9 O| Feb, Aug, * | Ħet.. 1 5% | Do. Gen. Con. Ist Mrt. 59% Gold Bas. 96 —98 '5 3 o iis ku 1031 
St. | 4496 Do. 4 Pe en Ist Mort Deb. Stock..| 104 —106 , 4 5 9 | Mar, Sept "BR! ^ lioo 69) | Do. 6% 50 yr. Mort. Bds. .......... |, 102 —104 516 O sa t 
10 India Rubber, Gut. Per., &c., Works .... ad. s Feb, Aug ** iSt. 44% Montreal St. Ry. Sterling 4} per Cent. ze VS 
10 5/0 Do. 2 Cent. Cum. "Pref. E ...| 9t—10$ | 5 0 0 ae ss ae | Debs. (1922) (Nos. 691 to 2.000) ...... 100 —102 4 8 O Feb, Aug ee eo 
100} 4 Do. 4 per Cent. Debs. (red.) .... 92 —95 | 4 5 6| April, Oct] ** | °° ist! 44%] tDo. do. (Nos. 1 to 4,600) ........ Qu —102 , 4 6 6. 7 Nr 
St.| 59 sobason t Phillips 5% lst Mt Deb. Stk | 76 —78 |610 0 ET : ** | 1| 0/6 | Perth Elec. Trams Ord. ....... eese d mE ! 18 O | May i | . 

l E National Elec. Construction Co. . i—t ee April .. . ** Ise | 55; Do. Ist Mt. Db. Stock .............. : 101 — 417 € Jan, July ej e 

1| ., | Richardsons, West dic Ltd., Ord. i- oe PA NS i e| 53 PANEON ir vua Trams. & Supply Co. 6% 51 —St 566 | "TS 

li ..| Do. 6perCent. Cum. Pref. . = oe ay, Nov | 5) 69} | RB Vu ee go 9B T E ep oe 

nt. Per, Deb. "Stock. . 68 —71 610 O | Jan, July iSt. ' 44%: Do. 44% Ist Mort. Deb. Stk. . oe . 
a t% a a Pe uio 6 per Cent. Cum. Pref. 4$—5 | oe E es ** [100 sii Rio Janeiro Tram, Lt. & P. Co. ........ 13] —133 3 15 0 ee loa Tm 

12 30/. Telegraph h Construction & Maintenance. 34 —36 5 16 9 |, Mar, July "j| 771. | 597 | Do. 30 yr. Gold Bnds......... seséese 104 —105 4 15 0: oe 98h: 97i 
100| 4% | Do. 4 per Gene | Deb. Bonds (1909)... 994—101] 3.19 ^ | Jan, July 24. 2s |! 5% : Do. 50yr. Mt. Bnds............. e. 97 —8 |5 2 0 A ' 219]. 211 

1| 1/0 | Vickers, Ltd., Ord. .... eren 24&—24,(417 0 ee eateries ite $2} ; Sao Paulo Tramway, Lt. Power $100 St., 216 —221 | 4 !0 0 ys | 051 105 

1} 0/6 | Do. 5 per Cent. non-Cum. "Preference. . i —1; |4 9 0 VÀ A s., 59, © Do. Sper Cent. Ist Mt. $500 Db. 1044—10} 4 14 C | June, Dec ! 1031; 

St. | 59 Do "odia non-Cum. Prefe 106 —109 | 411 9 RP 102 ** Ist. 594 ' Do. 5 per cent. Perp. Cons. Deb. Stock 1024 —1045 415 6 oe | a. 
St. 4 Do. 4perCent. Ist Mort. Db. Sk. (red.)| 101 —103 | 3 17 6 | June, Dec TE 1041 100! 44%) Toronto Ry. Co. Ist Mt. 44% Ster. Bads| 92 —1001,4 9 0 | Feb, Aug | -- p. 
100] 44% | Do. 4} per Cent. 2nd Mort. Deb. (red)| 104 —106 | 4 5 9 | June, Dec 105} | 
100| 5% | Do. 5 per Cent. 3rd Mort. Debs. Scrip..| 105 —107 | 4 14 3 e t Colonial and Foreign Electricity 
10| 12% | J.G White & Co eve a Pref. ..... n 8 0 0 "m n n | = Supply, &c. 

opinson eovoereeeece — ig ee " è 

5| .. ueris Cum. Pref. ........ —1 .. _: Apr, Oct | i * | 5 3/0 | Adelaide Elec Supply Co. 6% Cu. Pr. 51—5| | 5 6 6 Mar, Sept 1034 T 
St. | 4% | Do. 4per Cent. Ist Mort. Debs. ....-. —61 | 6 7 O | May, Nov ee Si. | 59 | Do. 5% Deb. Stk. ...........- e.. 106 —108 412 6 -* : à 

Telegraphs. | 10 6/0 Bombay E.S. & T. 6% Cum. Pref. ...... Ub 5 4 Ot os oy 

10} 8'0 | Amazon Telegraph ......: — 7—74 | 5 8 O| June, Dec |. 78 +- [St | 4494 Do. 4 per Cent. Deb. Stk. (red.) 38 —100 411 O Jan, july)” | 
100; 5% | Do. Sper nt Debs. (red.)...sssses.| 974—994 | $ 1 6 Jan, jy + - [i100 59; | Do. 5 per Cent. 2nd Mort. Deb. Stock... 99 zm 419 0 MEUM 
St. | 15/0 | Anglo-American Telegraph Oid scusi | Secun : i j paras 1081. 1071 : a Calcutta BI m Pref, Ord oc ovre terns m. 2 = : | April, Oct. | , A 5 

s... e*cóscíc(590059 ad , , ' O. ʻO um. ecc ee Exc a 
ch Ee. Do pd Sd nanan uae 126} 515 6 BMY ASN 26i, .. [100. 5% | Calgary Power Co. 5% Ist Mort. Bnds.:: 944-569 i5 3 © i 94 
St. | 4% | Commercial Cable 4 a per Conk De Deb. SE pm Í E : |J Ap. IO 85} .. 120 Ui Canadian Con Elec. Co, Com. St. SE cake v re 1i é i : : 
e*e ]| cc um! e ? ug ee os . E a $9 5.0.00 8/8 0.8.0710 - 
10 1 “pet T 10 per Cent.......... zm : P : | Runs eu uL .. 9 5% | cnm EU Alkali Co.(of U.S.A.) € | a 
e*ect2í0í90]€8 ril, t ee -s S ort. " COS, ....-. tnn ry ; 
ae | De. TO per Gent Cun. preg] Aæ 06 5 0l April Oct ee | ce |... 595 | Blec.Development Co. of Ontario $500 bds 92 —94 ! 5 6 6- 

50! 44% Do. 4 4j per Cent. Deb. .... eene 93 —101 | 4 10 O Jan, July oe e+ St. | 5% | Elec. Supply Co. of Victoria 5 per on | 
10 3/0 tDirect United States Cable ...........- | 74—86 | 611 3  Ja,Ap,Jy,0O, Hi .. lst Mort. Deb. St. ........ CE on 83 — 86 | 518 0 
100| 44% | Direct West India Cable 41%Re. Db. re) 99 —101 | 410 O nM Dec | .. | as .. | Indian Elec. Sup. & Trac. Co......... .. | ig—l? | vs 
St. | 25/0 | Eastern Ordinary ...... ern 1344—1374! 5 2 9|]aMy,]y,O 136}; 13410!) .. | Kalgoorlie Elec. Power & Ltg. Ord. ...., #3 —ye L 
St. | 17/6| Do. 3i per Cent. Pref. Stock sr esses. —82 14 5 6! Ja,My,Jy,O 82) 89] 1.0/7}; Do. 6 per Cent. Cum. Pref. .......... | 332—134 18 6 6 
St 4% | tDo 4 per Cent. Mort. Deb. Stk. (red.).. 331 —10141, 3 17. 3! May, Nov ` ist. 934J.. | 5% | Kaministiquia Power Co. 5% Gold Bnds. 103 —105 1416 3 
St. 2/6 Eastern Extension oa sees 13 —138 | 5 4 O JaAp,Jy,O/ 13 fi 13] 5| .. | Madras E. S Corp. Ord. .............. 2} —21 is 
100| 4% | Do. 4perCent Deb. Stock .......... 97 —101 | 319 0 | Feb, Aug | 998! 99 [St. | 50/0. Melbourne E. S. Co. Cons. Ord. St.......| 107 —111 2 5 0 
25| 4% | Eastern & S. Af. 4% Mauritius Sub. Debs. 30 : ia 2 May, Ny 301 . [St ae Es 595 ve 1st Morte. Dr. oe tla 102j —1051| 4 14 6 

nhagen) ex coup 84 ...... l an, July oo m A exican Elec. Lig t G lst Mort. 

25 ine Tb CER € MT eet 58 —69 |5 8 6 nd Noy $991| 59 Gold: Bonds ios wece eux 87 —89 | 512 0. 
100| 5% Mackay Companies Common ..........| 87 —90 | 511 O | JaAp,Jy,O; se | .:[St, $1 Mexican Lt & Power Co. Com. St....... 851—879 411 6 
100| 4 Do. Preference ...........- ees OQ. 63 —72 | 511 0 |JaApJy,O! 70} 693 iSt. 5 tDo. /, Cum. Pref. St.......... 2.1 104 —106 612 0 

1/9 Marconi's Wireless Teleg. CO. dicwss cs 4 1 8 6 | April .. 8 eu se V59 Do. $5) Ist Mort. Gold Bnds......... 96 —98 5 2 0 

1| 0/8 Do. 7% Bartipg. Pref. ...........* 64-63 |1 20 oe 7i 100 5% ' Monterey "RIy; L. & P:Co.lst Mort.Db.Sk| 875—331, 5 12 0 
100| 4 Pacific & Europ'n Tel. 495 Guar. Dbs (red) 991 —1014| 3 19 6 | June, Dec: .. +» 100) $2 ..tMontreal Lt., Ht. & Power Co. Cap. St...| 207 —212 315 0 
24 1 West Coast of America ......... eee e f 3 6 9 ay eevee os er Bt 5% tNorthern Lt. Power & Coal 5% Gd. Bds. 39 —41 i 5 19 (8) 

i% Do. 4 per Cent. Debg ..............| 94 —97 |4 2 5| Jan, Juyj -. eið River Flats Elec Co. Ord. Stk. ex rights 24£ —255 | 3 18 6. 

10| 1/6 | West India & Panama ................| 3 ! 400 ay, Nov Do. 6 per Cent. non-Cum. Pref. St... 112 —112/]5 2 6 

10| 6/0 | Do. 6 per Cont Ist Prel , 1.2015. 109 —1 5 9 0 May, Nov ; Sd Do. 5perCent. Deb. Stock ..........| 103 —105 | 4,15» 0 

10| 6 De Fiir x m ue md 94—10} | 6 O O | May, Nov. $1} | Shawinigan Water & P. Co. $100 cap. St. | 137 —14113 !1 9 
10 5% | Do, Spec Cent, Debe. -...... «eee. 1025—1034 416 6 | Jan, July X | Do. 5perCent.$500 Bonds ..........| 3084-41 FOR] 4-107 6 
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The Light Railways Bill 
` Tue Light Railways Bill, which was referred a few weeks 
‘ago to a Standing Committee of the House of Commons, 
has now reached the Report stage. The original draft of 
this Bill was received with undoubted: favour by the 
electrical industry; hopes being raised that considerable 
encouragement would be given to the development of light 
Tailways and of rail-less traction in particular. The Bill 
has, however, been so amended in Committee that the 
Promotion of rail-less schemes will prove almost as difficult 
in the future as has been the case with electric tramways 
in the past. The County Councils Association and the 
Association of Municipal Corporations seem to have. taken 
an active part in bringing about the changes in the Bill ; 
the amendments certainly are almost wholly in the interests 
of local authorities, whose veto is once again ‘likely to prove 
a bar to progress. 


One of the most important provisions of the Bill, as 
introduced, was the classification of trackless trolley 
systems as “ light railways,” so that such systems might be 
constructed under orders to be granted by the Light. 
Railway Commissioners. It has, however, been decided 
that the assent of the road authority of the district in 
question shall be necessary for any scheme ; and the Board 
of Trade proviso, that “such consent shall not be unreason- 


234 | ably withheld,” is not likely to prove of greater advantage 
| than has been the case in the past. 


ei. mend 


More important still was a subsequent amendment— 
carried, it may be noted, in spite of the opposition of the 
Board of Trade—that rail-less traction undertakers should 
pay the cost of any road alterations or improvements 
necessary on the introduction of rail-less systems, and 
should also contribute towards the cost of maintaining the 
roads. Tramway companies can provide numerous in- 
stances of what such clauses mean in practice ; indeed, 
the present condition of electric traction enterprise is 
largely due to the avaricious and parochial attitude of 
local authorities. Encouraged, doubtless, bv their earlier 
successes, the opponents of the Bill next succeeded. in 
inserting a provision that the dimensions and materials of 
tyres of vehicles used shall be: regulated by each Order. 
We need scarcely remark that in its present. form the 
Bill will dash the hopes of those who. had been looking to it. 
for stimulating.the construction of a network of light: rail- 
ways essential for the development of country districts. 
Indeed, it ‘will practically kill rail-less traction. The 
motive behind the amendments is undoubtedly. disclosed 
in the following quotation from one of our daily contem- 
poraries: ^ The cumulative effect of these changes in the 
Bill will be extremely valuable. The local authority are 
placed in a strong position for bargainin ng with promoters, 
and maintaining thie interests of the public." Whether these 
two objects are consistent we leave our readers to julge. 
Electricity in Textile. Mills. 

RATHER over eight months a go we announced the forma- 
tion of a joint Committee whose object was to inquire into 
the gpplication of electricity in textile mills. This Com. 
mittee, it will be recalled, was composed of members of both 
the Textile Institute and the Institution of Electrical En- 
gineers, and was under the chairmanship of Mr. Taomas 
RoBERTs, who is well-known in th» textile trade. At first 
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sight, therefore, it might have been thought that the Com- business has affected, or is likely to affect, the large sub- 
mittee would have been welcomed both by textile manufac- | marine telegraph cable systems of the world. It is unfor- 
turers and electrical engineers, and that its labours would | tunate that the “ booming” of one form of telegraphic 
have resulted in some very definite and reliable information | enterprise should have an unsettling effect upon the older 
on the use of the electric motor in textile factories being | service; and all the experts who are entitled to the con- 
obtained. Such, however, has not been the case. Almost fidence of the public on such matters are unanimously of 
from the first it was evident that the textile manufacturers | ‘opinion that no injury to the older and perfectly organised 
were competitively rather than co-operatively inclined, branch is likely to ensue from the success of the newer and 
while much the same might be said for the electrical engi- unquestionably useful service of wireless telegraphy, even 
neers. In spite, however, of this discouragement the Com- | though this success should exceed the anticipations of its 
mittee set to work and were able fairly satisfactorily to | warmest supporters. 

carry out the first part of their terms of reference, namely, 
the examination of witnesses ; but when the time came for 
the Committee to visit various mills with a view to in- 
specting the different kinds of plant under working con- 
ditions they were met with refusal from the owners con- 
cerned.  Millowners did not, in fact, desire their competi- 
tors to see what they were doing, and much the same attitude 
was taken up by the electrical manufacturers, the reason 
given in both cases being the constitution of the Committee. 
The result was a deadlock and, as will be seen by reference 
to another column of these Notes, the Committee have 
reported that they cannot continue their work or reach 
sufficient agreement to issue a report. 


THE importance of submarine telegraph stock as an in- 
vestment is, of course, beyond question. Millions of money, 
bearing fair, and only fair, interest, are invested in submarine 
cable enterprise, and. it would be wellif the public could be 
brought to realise how essential it is that so excellent and 
regular a form of investment should not be unduly influenced 
by cunning stock exchange tactics, which cost the inex- 
perienced and unduly sensitive investor large sums of money 
and frequently induce him to transfer his investments into 
classes of stocks and shares that are immensely more specu- 
lative and risky. We can assure such investors that there 
is not a shred of truth in the foolish stories which the lay 
press, from ignorance of the facts, circulates from time to- 
time of probable loss to submarine cable stockholders 
following the success of wireless telegraphy. Wireless 
telegraphy has created, and will continue to create, its own 
particular traffic, and this will in part feed the older service, 
thus enhancing the value of securities which have become 
recognised on the stock exchanges of the world as among the 
most desirable for investment purposes. 


oO —À 


It would therefore seem that efforts, which we feel sure all 
electrical engineers hoped would lead to great results, have 
been fruitless. But this is not altogether the case. As the 
Committee themselves point out, any report they might 
have issued, coupled with recommendations however good, 
would have been rightly open to an accusation of bias, with 
the result that the final state of affairs would have been 
worse than it is at present. Now, however, the matter is 
to be dealt with in another and, we think, better way. A Tramway Reports. 
special standing Committee of the Textile Institute is to be THE annual reporte Which: have S0 tar come to- hand, 
appointed,which will give continuous attention to the various iogeuer xn erate EEN E 2 don; dia Mio ond 
systems of driving and report at regular intervals. In this | 627 9 working, show that municipal electric tramways have 
way, it is obvious, textile millowners will discover the most had a more prosperous time duong ee te 

‘suitable drive for their particular class of work, and we do March Slet last than Maes seas ia a) oed 
Heb doubt they will more and more begin to recognise the instances a larger profit is shown; and as typical of the 


advantages of the electric motor for this purpose. progress that has been made, we may mention that in the 
| | ! case of Manchester it is proposed by the Committee to hand 


| | | over a sum of no less than £85,000 for the relief of the rates, 
Submarine Telegraph Finance. compared with £75,000 in the previous year. The Burton- 
In view of recent developments in wireless telegraphy, | upon- Trent Tramways, whose annual accounts are sum- 
and especially of the prominence given of late to the subject | marised' this week, may be taken as a representative small 
on the stock exchanges of the United Kingdom and the tramway undertaking. It will be seen that the revenue has. 
United. States of. America (and the effect of these stock | incréased by 6 per cent. for the past municipal year, due 
exchange transactions upon submarine cable securities), the probably to the fine weather experienced last summer. But, 
reports and accounts of the cable companies must be full apart from this growth of revenue, which was experienced 
of interest for investors. The proceedings at a number of | by most tramway undertakings last year, lower expenses 
the general meetings of these companies are reported in per car-mile are recorded in many cases. At Burton. a 
this i issue and others would be found in our columns last | further reduction has been made in the energy consumption: 
week. The traffics in each case show very substantial | of the cars by the use of meters, and few undertakings can 
increases, we think reasonably traceable to normal growth | show a lower consumption than the figure of 1:13 units per 
of traffic, and also largely due to the auxiliary effect of | car-mile there obtained. We may mention, however, that 
wireless messages. Whatever the cause or causes of the | the Ipswich tramways, another small undertaking, con- 
increases, certain it is that no justification can be shown, by | sumed only 1:0)7 units per car-mile last year, and in his. 
any process of financial reasoning, why wireless telegraph ! annual report Mr. F. Ayrton particularly refers to the bene- 
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London Fires. — The annual report of Lieut. S. Sladen, R.N., 


ficial effect of car meters. In connection with energy con- | ] 
sumption we should like to draw attention to the diagram on chief officer of the London Fire Brigade, states that there were 
175 of histoire for the B El d Raitar 6.868 fires in London during 1911, as against 5.284 in 1910. 
putet Orco T TUE Ene oseon evate alway | This was an increase of 1.584. and forms the highest number 
This shows an interesting connection between the power f| recorded. The most serious fire was at the Carlton Hotel on 
taken by the cars and the average daily temperature ; and | August 8th, the hottest day of the year, when 203 officers and 
: . : . (^re d ») à à n a 
we are not aware that such a relation has been noticed by | en were engaged, and 23 engines. The number of deaths from 
inthi We should ] ontedtl t fire was 115, which is above the average of the last 10 years. 
SOPPER MEARS COUnTE) j e should have anticipated that | During the year I] additional petrol-driven fire engines, one 
variations in the condition of the track and the number of | motor tender, one motor lorry, one motor car and three 
passengers carried would have had a greater effect than 


electrically-driven and one petrol-driven vans were obtained 
r i , ‘alango Ic: T a8 ya) D Joy) TU Ins 3 1 i 
any atmospheric changes of temperature. Other electrical appliances are on order. Periodical inspections 
were made of numerous public buildings and of the underground 
— rl 
The Glasgow Meeting of the LE.E. 


electric railways. 
Inventor of the Dynamo Electric Principle.—We have 
Ir is perhaps rather difficult to sav Just what should be : 
provided as the attraction for a summer meeting of an engi- 


received. from the publishers, Messrs. J. Jorgensen & Co., of 
Copenhagen, a pamphlet entitled ©“ Soeren Hjorth, Inventor of 
neering institution. By common consent the programme 
generally takes the form of technical Papers or discussions 


the Dvnamo Electric Principle," by Dr. Sigurd Smith. This 
contains an interesting account of the life of Noeren Hjorth, 
on the one hand, and visits to works, excursions or other 
This formula seems to have 


who was born at Vesterbygaard on October 13, 1801. Hjorth 
and the only question is 


early showed great mechanical genius, though for many years 
he was mainly engaged in purely business pursuits. He experi- 
mented unsuccessfully with the steam engine, but thereby 
gained the attention of Oersted. As early as 1842 he invented 


an electro-magnetic machine. a full description of which is given 
It has been disputed whether Hjorth used 


social events on the other. 


worked well on many occasions, 
to what extent predominance should be given to either side 


of the bill of fare. The difficulty is greater in the case of a 

ociety which meets at frequent intervals during the session ee . : . 
n y wh d T D ' ! the following quotation from his sketch book 1s of interest :— 
Bv pissing the current on the siid way round the electromagnets 


| in the pamphlet. 

` 
as many of the possible topics have alreadv been exhausted. e 
| these will of course be excited in proportion tothe strength of the same, 

l 

l 

LI 


the dvnamo principle in its pure form, and in this connection 


This, no doubt, 1s the case with the Institution of Electrical se Ww t 
; ; and the more thev are excited the more will the dises be influenced by 
Engineers, and in looking over the programme of the forth- ! the magnets, a mutual action thus taking place. 
coming Glasgow meeting one cannot help being struck by į But his ideas did not receive much encouragement. The principle 
the slender fare provided, from the purely technical point of discovered by Hjorth did not become of practical importance 
A until some time after his death, a state of things which was partly 
view. The social events are those which are usually asso- : 


j l m due to his inability to propagate what he discovered. His 
ciated with Glasgow, and will be appreciated even by visitors | claim to be its inventor was, however, subsequently widely 


who have been there before on occasions of this kind. So | recognised. This pamphlet is interesting as being a record of 
far, however, the programme only discloses one Paper and | 02e of the earliest. pioneers in electrical engineering, but we 
one lecture e ron on dora second Paes desube o Cue help feeling that its interest in this country, at any rate, 
da E Per nu P | would have been enhanced if its translation from the original 
which is not vet announced. We feel doubtful whether this | Danish had been entrusted to some one better acquainted with 

programme is sufficiently attractive to draw as many mem- | the English language than was evidently the case. 
bers of the Institution to Glasgow as is necessary for the suc- Rubber.—The eighth lecture on this subject was delivered on 
Fridav last bv Dr. P. Schidrowitz. After dealing with the 


cess of a meeting of this kind. We think it would have been | $ P'C3: MEE 
history of and early views on the process of vulcanisation, 


well if some debateable subjects i d. i l gee i 
debateable subjects had been introduced. It is modern theories regarding it were discussed. and the lecturer 
then proceeded to discuss practical methods of vulcanisation 


also unfortunate that the time fixed is the week preceding 
the annual convention of the Incorporated Municipal Elec- | as used in the rubber factories. Dr. Schidrowitz said that 
trical Association, as there are certain to be some members vulcanisation was the ultimate test of the qualitv of a rubber, 
| l je: | but it did not always follow that the rubber whieh was intrin- 

who w É | $ r 

ho would like EO attend both events but who will be unable | sicallv best was in every case the most suitable from the manu- 
to spare a fortnight at one time. It would be unfortunate if | facturer's point of view. The perfect rubber, that is to sav, 
the Glasgow meeting did not fulfil expectations, as it is the | the material which could be employed for practically any pur- 
first summer meeting of the Institution, and we therefore pose and was also entirely satisfactory with regard to strength, 
elasticity and keeping properties, &c.. 


M was naturally dearer 

hope that the Council will succeed in considerably strengthen- | than the material which could only be employed within a 
Ing the programme that has so far been issued. limited range. Bearing these facts in mind it would be seen 
that it was by no means a simple matter to devise a series of 

standard tests which would enable one to place in their proper 


NE aE SG AU area 
order of merit the general run of rubbers as they came to the 


Date of Interruption. | market. 


yen Interruptions. 
Co Tue peal Bee ee te Lond a Io On Mondav last Mr. Herbert Wright delivered a lecture in 
Alhucemas — Penon de la Gomora | ................-- Feb. 28, 1912 which he dealt with the agricultural arrangements that should 
MA c pons ana E A . Feb. 28, 1912 be followed to obtain the best yield from rubber plants. 
elilla—Chafarinas ......... VUE Vedan oam Us Feb. 28, 1912 
Cadiz — Tenerife... .............. e. a. Feb, 29, 1912 The Electric Driving of Textile Mills. —It is announced in 
en. SUME REC NE E . Mar. 4, 1912 the i Manchester Guardian " that the Textile. Mill Driving 
Sale EQUES ee eee Mene ADI id Joint Committee appointed by the Textile Institute and the 
Chio—Tenedos ..,........ sss cott April 20,1912 Institution of Electrical Engineers to investigate and report 
Syra—Chio (1 and 2) .............. Bice buna stale April 20, 1912 upon the different svstems of driving textile mills has been 
VERAM ie He Apri 2l Ius dissols ed The report of the Textile Section of this Joint Com- 
Bessika—Tenedos ee ORA ILES Abril 24. 1912 mittee. signed by Mr. Thomas Roberts, of Darwen, chairman 
Sitia—Rhodes | ........ HORN aie ae ee May 2, 1912 | of the Section and also of the whole Joint Committee, to the 
May 7, 1912 Council of the Textile Institute was received at the spring 
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meeting of the Institute on Thursday, May 9th. It announced 
a deadlock from causes which are outlined in the following 
paragraph :— 

After much preliminary work had been done, and we had reached a 

stage where personal interviews with leading firms of spinners, manufac- 
turers, and others were necessary in order to secure the information 
essential to the investigation, it became clear that, though our object of 
making an investigation into the relative merits of various kinds of driv- 
ing was not objected to, our constitution of Electrical Engineers and 
Textile members was strongly objected to. It became obvious, too, that 
had we gone on with our work and eventually reported, the report, how- 
ever unbiassed it had been, would not have carried that weight of 
authority which all reports emanating from the Textile Institute should 
carry. Under the circumstances it did not appear desirable, either in the 
interests of the Textile Institute or the Institution of Electrical Engi- 
neers, to proceed further with the joint investigation. 
Fortunately, however, the Joint Committee's work is to be 
carried on, in a different way, by a committee of the Textile 
Institute alone. Instead of conducting one general investiga- 
tion and reporting upon that, the new committee will be a 
standing one, and will give continuous attention to all impor- 
tant developments in each of the several svstems of driving 
textile mills, and its reports will be published regularly in the 
journal of the Institute. As an informal starting point there 
will be read attheautumnal congress of the Institute, to be held 
at Hawick on September 12th, I3th and Ith, four Papers deal- 
ing respectively with driving bv steam, electricity, gas engines 
and oil engines. Considering their scope and authorship, and 
that they will be discussed by millowners and engineers, these 
Papers should yield on the whole an adequate representation of 
the present position and prospects of the competing svstems. 
The Paper on steam driving will be bv Mr. Storie (Rochdale), 
that on electrical driving bv Mr. Crow lev (Manchester), that on 
gas-engine driving bv Mr. Wollaston (Manchester), and that on 
oil-engine driving by Mr. Charles Day (Hazel Grove). 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 

Dr. Gisbert Kapp contributes an article “‘On Phase Advancers for 
Non-synchronous Machines." 

We conclude our description of Marconi wireless telegraph 
apparatus. 

An account is given of the discussion at the meeting of the Institu- 
tion of Electrical Engineers last week, when two Papers dealing with 
meters were read. An abstract of that by Messrs, S. W. Melsom and 
W. H. Eastland, on *‘ The Behaviour of Direct-current Watt-hour 
Meters, more especially in Relation to Traction Loads, with Notes on 
Erection and Testing." will be found on another page. 

The revised Articles of Association of the Institution were ap- 
proved at the special meeting last week. A confirmatory meeting is 
to be held on the 30th inst., at 5:30 p.m. 

We give an account of the discussion at the Birmingham Local 
Section on Mr. M. Solomon’s Paper on '* Yellow Flame Arcs." 


The British Engineers’ Association has been incorporated for 
promoting and protecting the interests of British manufacturing 
engineers abroad. 


Municipal Accounts.—The accounts of the Huddersfield electricity 
supply department and the Burton-on-Trent and Ipswich electricity 
supply and tramways departments are abstracted. 


Parliamentary.—The Light Railways Bill has been passed by a 
Standing Committee of the House of Commons and reported to the 
House. 

The Keighley & Stockport Rail-less Trolley and the Bognor Gas 
Lo.’s Electricity Bills have also passed the Committee stage. 

.  Legal.—The hearing of the evidence and arguments in the action 
brought by the Osram Lamp Works (Ltd.) against the “ Z" Electric 
Lamp Mfg. Co. was concluded on Friday, and Mr. Justice Warrington 
reserved judgment. | 

Companies’ Meetings and Reports.—The meetings of the following 
companies are reported : Eastern Telegraph Co., Eastern Exten- 
sion, Australasia & China Telegraph Co., Western Telegraph Co., 
West Coast of America Telegraph Co., West India & Panama Tele- 
graph Co., Submarine Cables Trust, British Westinghouse Electric & 
Mfg. Co., British Thomson-Houston Co., Electric Supply Corpn., City 
of Birmingham Tramways Co., and Lisbon Electric Tramways. 

The directors’ reports of the Oldham, Ashton & Hyde Electric 
Tramway, Hong Kong Tramways Co., and Shanghai Electric 


Construction Co. are abstracted. 


n 
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PAUL DE LA CovR. —We regret to record the death of Mr. Paul de la 
Cour, chief designer of Messrs. Bruce Peebles & Co. Death occurred 
as the result of an operation following appendicitis. Paul de la Cour 
was born in Denmark in the year 1879, and he thus died at the 
early age of 33. He received his education at the Technical College, 
Aarhus, Denmark, and subsequently at the Technical College at 
Zurich, Switzerland. In 1901 he was appointed assistant to the late 
Prof. E. Arnold, of Karlsruhe University, afterwards becoming assist- 
ant to the chief engineer of the Akt.-Ges. Volta, at Reval. Russia. 
In this position he remained until 1905, when he joined the staff of 
Bruce Peebles & Co., Edinburgh, as chief of their design department, 
which position he held up tothetime of his death, Mr. de la Cour is 
survived by a widow and several children, for whom the deepest 
sympathy will be felt. 


HiNspiLL PARSONS.—We also regret to record the death of Mr. 
Hinsdil Parsons, vice-president of the General Electric Co. of 
America. who was killed in a motor-car accident near Albany. N.Y., 
on April 28th. Mr. Parsons was born at Hoosick Falls on February 
10, 1864, and was educated as a lawver. He became connected with 
the General Electric Co. in 1894. and was elected vice-president in 
1901. He was also connected with other electrical concerns in the 
United States. 


PERSONAL NOTES. 


Mr. W. F. Long, electrical engineer to Cape Town Corporation, is 
now in England engaged upon the arrangements for the extension 
of the municipal electricity undertaking. Mr. R. J. Rosser, chief 
assistant. is officiating as chief engineer in Mr. Long's absence. 

Mr. W. D. Weaver has retired from the editorship of the '* Elec- 
trical World" after having been connected with the editorial 
control of our contemporary for over 19 vears. 


We are informed that Mr. H. B. Croker, formerly engineer and 
assistant manager of the New St. Helen's & District Tramways Co., 
has left for Vancouver, Canada, where he will be engaged in 
engineering work. ER 


APPOINTMENTS VACANT AND FILLED. 


Hampstead (London) Borough Council invite applications for the 
appointment of mains engineer. Salary £220 per annum. Appli- 
cations to the town clerk, Mr. Arthur P. Johnson, Town Hall, 
Haverstock Hill, N.W., by 10a.m., of Monday, June 3. See an 
advertisement. 


An assistant colliery electrician is wanted, with a sound mechanical 
and electrical training and good experience in bar and disc coal- 
cutters, &c. See advertisement. 


A meter room assistant is required for Brighton Corporation elec- 
tricity works. Salary £2, rising to £2. 10s. per week. Applications. 
to the Electrical Engineer and Manager, Electricity Works, Brighton. 
See advertisment. 

A railway telegraph engineer is required by the Government of 
Southern Nigeria for two tours, each of 12 months' continuous resi-. 
dential service. Salary £400 a year, rising to £500 by annual incre- 
ments of £20, with £80 duty allowance. Applications to Messrs. 
Preece, Cardew & Snell, 8, Queen Anne’s Gate, Westminster, S.W. 
See an advertisement. 

The Council of the Indian Institute of Science, Bangalore, India, 
invite applications for the appointment of assistant professor of 
electrical technology. Salary and allowances £600 per annum. 
Further information from the Director of the Institute, c/o Messrs. 
Jeremiah Lyon & Co., 4, Lompard: court, London, E.C. See an. 
advertisement. 


There is à vacancy for an improver at the Watford Council elec- 
tricity works. Particulars from the Chief Engineer. 

Test room assistants, skilled in delicate workmanship, are required: 
by Mr. Robert W. Paul, Newton Avenue Works, New Southgate, 
London, N. 

A testing assistant is required for a power-station in the Midlands, 
three-phase, one-phase and d.c. 


Mr. W. Holmes, assistant engineer at Barking, has been promoted. 
to the position of chief electrical engineer and manager of the elec- 
tricity and. mae departments, in succession to Mr. H. L. 
Howard.. 


T 
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mises from time to time, and to the professors and assistants for their 
valuable lectures and demonstrations, thereby linking '* Town and 


Gown " more closely together. | 

Royal Institution.—Prof. J. H. Poynting, F.R.S., being unable to 
deliver his lectures at the Roval Institution on May 30th and June 6th, 
the lectures on these dates will be given by Prof. C. G. Barkla, 
F.R.S., his subject being '* X-Rays and Matter." 

Institute of Chemistry.—The pass list of the April Examinations 
has been issued :— ! 

Of 15 candidates who presented themselves for the intermediate 
examination six passed: L. M. Clark, A. L. Davidson, F. C. Guthrie, 
B.A., J. T. Janson, B.Sc., T. S. Jones, B.Sc. and D. A. Legg. Of 25 
candidates who presented themselves for the final examination 15 

ssed. In mineral chemistry: A. M. Bailey, H. W. Gill, B.Sc., D. 

cDonald, B.Sc., A. H. Maude and C. R. Robson. In physical 
chemistry ; F. W. Atack, B.Sc. (Tech.). In organic chemistry: G. McL. 
Carruthera, R. B. Croad, J. R. Douglas, A.R.C.Sc.I., A. J. Hale, B.Sc., 
D. Hamilton, J. Porter and A. Rayner, B.Sc. In chemistry of food and 
drugs and of water: L. E. Campbell, B.Sc. and E. Hill, A.R.C.Sc. 


INSTITUTIONS AND SOCIETIES. 


Manchester Section of the Institution of Electrical Engineers.— 
The annual general meeting of this section was held on Tuesday 
evening, April 30th. Mr. S. J. Watson, in moving the adoption of 
the annual report, referred to the fact that two joint meetings had 
been held with the Manchester Association of Engineers. and he felt 
confident that such meetings were extremely beneficial to both sides. 
The committee. Mr. Watson remarked, had spent much time in 
connection with the proposed new Articles of Association, and it 
was gratifying to note that the Council of the Institution had accepted 
the majority of the Manchester proposals. Dr. Rosenberg seconded 
the motion and the report was adopted. Mr. J. S. Peck then pro- 
posed a vote of thanks to the retiring chairman (Mr. W. Cramp), 
remarking upon the wonderful zeal and vigour which he had dis-. 
played during a most strenuous year of office. In responding to the 
vote of thanks, Mr. Cramp said the past session had been an arduous 
one, not only for himself, but also for the Committee. He par- 
ticularly appreciated the work of Mr. A. L. Green, the assistant 
secretary, who had carried the burden of the secretarial work through- 
out the session. He (Mr. Cramp) had endeavoured to widen the basis 
of operation of the section, and he hoped that the joint mectings 
would continue and extend. He further suggested that one evening 
during the forthcoming session might be devoted to an exhibition and 
discussion of domestic electrical appliances, when ladies might be 
invited. The result of the ballot for the chairman and committee 
for the session 1912-13 was then announced, as given in our issue 
of May 3rd. At the conclusion of the annual general meeting. Mr. 
A. Fraser gave an interesting discourse on * A 100,000-volt Trans- 
mission Scheme." : 

Students’ Section of the Institution of Electrical Engineers.— In the 
report of this section for the past session 1t is remarked that during 
1911-12 there have been nine meetings and the annual general] 
meeting held in the lecture hall of the Institution in London. The 
average attendance at these meetings was about 40, the highest 
recorded being 62. 'The Manchester Students' Section has held 11 
meetings, at which the average attendance was 36. The Glasgow 
Students’ Section has held six meetings. A section has been formed 
during the session at Newcastle and eight meetings have been held, 
at which the average attendance was 54. The opening address to the 
students in London was delivered on November 15th by Mr. C. P. 
Sparks, who, after some encouraging remarks, described some of the 
important electrical engineering work he had carried out in the coal 
mines of South Wales. Interesting and animated discussions 
followed the reading of all the Papers read at the meetings in London, 
but the Committee would be glad to see a larger number of students 
taking part, particularly the more experienced students, who would 
benefit both themselves and their fellow students by attending in 
greater numbers and taking these opportunities of giving their views 
and experiences. The average number of speakers was seven. 
Twelve students and visitors took part in the discussion on ‘‘ Methods 
of Illumination," and, in view of the success of this meeting, the com- 
mittee propose to arrange further discussions on subjects of general 
engineering interest. An important matter under discussion by the 
Committee is a proposal that they should examine Papers offered for 
reading at the meetings, and should suggest modifications and re- 
arrangements of the material, and generally assist the authors to 
make their Papers more suitable for reading before the Section. 
The omission of matter of too elementary a character, the relegation 
of unessential mathematics to an appendix, and the general editing 
of the Papers come within the scope of this proposal. The opinion 
of the Council of the Institution is being obtained on this question. 
The Committee are also considering the question of the exchange of 
Papers and ideas between themselves and the local section students’ 
committees, ir order to bring the several sections into closer relation- 
ship. A special meeting of the Committee was held at the end of the 
session to consider the proposed new Articles of Association of the 
Institution, and a letter embodying the opinions of the students was 
forwarded to the Council of the Institution. A summer tour again 
took place, with the sanction of the Council, a party of students 
numbering 14 vísiting works and other places of engineering interest 

in Sweden between July 21 and 29, 1911. j 

B.I. Engineering Society.—By the kindness of the Liverpool 
University authorities, the closing meeting of this society's season 
was held in the Physical Laboratory on Friday evening, the lOth 
inst, when Prof. Wilberforce gave a lecture on '' Vibration and 
Waves." The subject was treated in a most interesting manner, 
the beautiful and successful demonstrations by model and lantern 
appealing specially to the audience. The president of the society 
(Mr. W. Aitken), expressed appreciation of and thanks due to 
the University for allowing these meetings to be held in their pre- 


I.M.E.A. CONVENTION. SPECIAL RAILWAY FACILITIES. 


“The Electrician ° can secure special rates for engineers 
visiting the I.M.E.A. Convention at Harrogate, June 17-21, 
provided that a party of at least 80is made up. With this number 
the Great Central Railway Co. will run a special train, leaving 
Marylebone on June 17 at about 1:30 and arriving at Harrogate 
at about 6:30. This will give time for dinner immediately on 
arrival. Facilities will be afforded for the return of the party 
on June 21 by special train leaving Harrogate at about 4:30, and 
arriving in London at about 9 o'clock. On the outward journey 
tea and light refreshments will be obtainable, and on the return 
journey dinner will be served at 2s. 6d. per head. The return 
fare will be 17s., which is only 6d. more than the ordinary single 
fare. Those engineers who prefer to return before or to stay 
after the Friday will only be out-of-pocket to the extent of 6d. 
over the ordinary return fare. 

We should like to hear from interested engineers if they can 
arrange to join the party. We have to complete our plans 
during the next fortnight, as it is necessary to book up the rolling 


stock some weeks ahead. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, May 17th (to-day). 
ROYAL INSTITUTION. 


9 p.m. Meeting at  Albemarle.street. Discourse on “ High- 
Frequency Currents,” by Mr. W. Duddell, F.R.S. | 


MONDAY, May 20th. 
Rovar Society OF ARTS. 


8 p.m. Meeting at John-street, Adelphi. Lecture on “ Heavy Oil 
Engines," by Capt. H. Riall Sankey, R.E. Howard Lecture IV. 
WEDNESDAY, May 32nd. | 
BIRMINGHAM SECTION OF THE INSTITUTION OF ELECTRICAL 
| ENGINEERS. 
7 p.m. Annual General Meeting at the Grand Hotel, Birmingham. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Colonel H. M. Leaf. 
The following orders have been issued for the current week :— 

Monday, May 20th, “ A" Company.—lInfantry drill, 7:30 to 8:30 p.m. 
Technical work, 8:45 to 10 p.m. 

Tuesday, May 21st, “ B" Company.—Infantry drill, 7:30 to 8:30 p.m. 
Technical work, 8:45 to 10 p.m. Recruit instruction, 7 pm. to 

10 p.m. for those not passed by the adjutant as efficient. 

Wednesday, May 22nd.— All companies. Annual course of musketry at 
Purfleet. Members should notify O.C. if they can attend, when 
railway ticketa and necessary information will be sent to them. 

Thursday, May 23rd, “ C" Company.—Infantry drill, 7:30 to 8:30 p.m. 
Technical work, 8:45 to 10 p.m. 

Friday, May 24th, “ D" Company.—Infantry drill, 7:30 to 8:30 p.m. 
Technical work, 8:45 to 10 p.m. Recruit instruction, as for Tues. 
day, the 21st inst. ; 

Saturday, May 25th.—Annual training at Fort Coalhouse, East Tilbury, 
‘Gravesend. The party detailed to this camp will parade at Head. 
quarters at 1:30 p.m. Dress: Marching order, service dress, putties, 
great coats en banderole, belts, frogs, haversacks and water bottles. 
Arms will be issued at Headquarters before the parade falls in. Kit 
bags should be packed and brought to Headquarters properly 
labelled with the owner's regimental number, rank, name and 
destination. . | 

Annual Musketry.—Members are reminded that very few dates now 
remain for shoots; every endeavour should be made.to complete 


musketry. 
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THE BEHAVIOUR OF DIRECT-CURRENT WATT-HOUR 
METERS, MORE ESPECIALLY IN RELATION TO 


TRACTION LOADS, WITH NOTES ON ERECTION | 
AND TESTING.* 


BY S. W. MELSOM AND W. H. EASTLAND. 
(From the National Physical Laboratory.) 

Summary. — The authors describe tests under working conditions on 
direct-current watt-hour meters of various types. These were made 
with currents having tho character of traction loads in order to 
ascertain the differences which exist under such conditions. Asa 
result data are given regarding the effect on the constancy of calibra- 
tion, and those due to variation of voltage, stray fields and tempera- 
ture coefficient. In conclusion, a number of recommendations 
regarding the setting up and testing of meters are detailed. 


a In view of the questions which are constantly being raised as to the 
behaviour and accuracy under working conditions of direct-current 
watt-hour meters of various types, more especially regarding those 
used for measuring traction and other power loads, the authors have 
investigated at the National Physical Laboratory a number of these 
instruments, each of a different ty pe, in order to ascertain, if possible, 
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gear " UL. 
Fic. 1.—CoNsTANCY oF CALIBRATION. 
1. After jouruey to Tynemouth, 
3. After journoy to Sutton. 


Meter F. 


2. After journey to London. 


the source of the differences which undoubtedly often exist between 
meters of different types when used to measure power in the same 
circuit. The size of meter selected for the tests was for 200 amperes 
480 volts. With the exception of the Allgemeine Electricitats 
Gesellschaft (a fairly old 500-ampere 480-volt instrument, for the loan 
of which we have to thank the South Metropolitan Tranrways Com- 
pany), the meters were kindly lent by the various makers. 

The behaviour of supply meters on varying loads has been investi- 
gated at the Physikalisch-Technische Reichanstalt by Messrs. 
Orlich and Günther-Schulze,f who made some experiments on 
different types of small meters with a varying load, taking for each 
meter a period so regulated that the rotor had time to come to rest 
between each current impulse, and, presumably, to rise to maximum 
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Fic. 2. —CoxsTANCY OF CALIRRATION. Merer D. 
1, After journey to Tynemontb. 2. After journey to London. 
3. After journey to Sutton. 


. speed during the current impulse. | In the investigation iade by the 

authors of the present Paper, the meters, some of which were very 
different as regards the time taken to come to rest, were all sub- 
jected to the same range of current variation. For the measurement 
of the quantity of electricity flowing through the main circuit of the 
meter à copper voltameter was specially constructed to take the full 


* Abstract of a Paper read before the Institution of Electric ^al Engincers. 
t^ Elektrotechnik und Maschinenbau," Vol. XXVIL, p. 801, 1909. 


current continuously. The main current passing through the meters 
was varied by means of a moving contact consisting of a copper disc, 
the edge of which dipped into a mercury trough. On the axle of the 
‘copper disc was mounted a smaller brass disc around the circum- 
| ference of which were drilled a number of holes to receive copper pins, 
which, when the dise revolved, passed through another mercury 
trough. The discs were driven by a small motor through a worm 
and wheel-gearing (ratio about 600 to 1), the requisite time of contact 
being adjusted by varying the motor speed and change pulleys, and 
by the arrangement of the number of pins on the disc. This contact 


was made to make and break the current through a solenoid relay 
which in turn actuated the mercury switch controlling the main- 
Before the tests with varying loads were commenced 
the meters were thoroughly tested at intervals over a period of three 
weeks by short-run tests made by counting the revolutions of the 
rotor over a time of approximately 100 seconds, and by dial readings 
short-run tests were 


meter current. 


taken over runs of several hours at full load. 
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Fic. 3.—Constancy oF CALIBRATION. METER E. 


1, After journey to Tynemonth. 2. After journey to London. 
3, After journey to Sutton. 


also made both immediately hefore and after each test on variable 
load. Table I. gives the results obtained with variable load in terms 
of the mean of the results of the short-run tests taken on the same 
day. The meter constant here used is the ratio of the true watt- 
hours to the watt-hours indicated by the meter. For the purposes of 
comparison in each case these have been reduced so as to bring the 
constant for steady load to exactly 100. The results obtained with 
the meters on steady load were not always consistent nearer than 
within + 1 per cent. The mean of the constants obtained with the 

variable load agree with those obtained on steady load to within these 
limits, and show conclusively that for all practical purposes there is no 
difference between the behaviour of any of the meters with a steady or 
a rapidly varying load; this confirms the conelusions of Messrs. 
Orlich and Giinther-Schulze. As a final check, observations were 
taken over the first three weeks during which the meters were erected 
at Sutton on the traction circuit of the South Metropolitan Tramways 
Co. The load varied between 0 and 100 amperes, with occasional 
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Fic. 4.—Constancy oF CALIBRATION. METER C, 
1, After journey to Tynemouth. 3. After journey to London, 
3. After journey to Sutton. 
kicks to 300 amperes. The average current. determined by a:mean 
of the meter readings, was about 50 amperes. The B.O.T. units 


recorded by the meters, after being corrected in each case by the con- - 


stant previously obtained at the laboratory, are given in column | of 
the following table. and the divergence of each meter from the mean 
of the w hole six in column 2. It will be seen that the record of each 
meter agreed with the mean value to within + 1 per cent., and in 
view of the fact that the average load was only equal to about one- 
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. Table L— Variable Load. 


A.E.G. 


Condition of load. : 
Oscillating Short 
ty pe. pendulum. 
UT EL ARE EEE CERA PERIERE TOY TV 100-0 100-0 
Ciruble do or ce thats on M casis Os rep 99-5 99-8 
B. oidsssedetssqi aus iqudeakkse eNantfness as 99-3 99-9 
er Se eei ep iM AM STA 99-5 99-3 
aoe A-E Se A ae aN so ale Jere TAE 99-2 100-0 
’ Doi ERE RRETA AT A STT. 99-5 100-1 
Das snack) tne tae doa ROM OA E N S RS 99-7 98-2 
" vH HERR ETE MEET COTE 98-9 100-0 
Mean constants with variable loads ............. 00-4 99-6 


Meter period (7.¢., time taken to come to rest 


Meter cons tante. 
9 PODES dc tae oe Mette 

B.T.-H Chamberlain Everett- Evershed Siemens, 

Hator. & Hookham. Edgecumbe. © & Vienoles. Bros. 

] Mercury motor. Shunted motor, Motor. Motor. 
100-0 — ' 100-0 100-0 100-0 100-0 
100-1 | 101-1 00-8 100-0 100-0 

99-9 99-7 99-5 100-9 99-7 
100-5 100-8 09-7 ]101:4 100-3 
100-2 100-0 00-6 100-9 99-4 

99-8 100-4 100-0 100-4 100-3 
100-3 00-9 oU. 4 100-2 99-2 
100-3 99-7 100-0 9U- 100-0 
100-0 100-2 99-7 100-6 00-8 

2 sec. 3:5 sec. 2-0 13-0 10 


after switching off full load) ................... 


Load 1, 2 seconds at full load, 2 scconds at no load. 


» 2, 2 ” 9 30 ” 1 » 
» 3, 5 ,» » 9 » no ,, 


Condition of Load. 


| Load 4, 5 seconds at full load, 5 seconds at ] load. 


oe D, .) (X) 9 15 99 h s 
*9 6, 30 99 ” 100 99 } 99 


Load 7, 30 seconds at full load, 30 seconds at } load. 


quarter of the normal full logd for the meters, and the possible error 
in testing was + 0-5 per cent., this must be considered as very good 


agreement. 
Table II. 
Meter. l. 
NUN" ed uas ausa a eee Ee En ED EDU 1.005 49:6 p.c. 
BT S. ee oett ito Daesa esr ei noted 7.590 +04, 
UT GNOME EE eee : 1.020 —0:5 ,, 
Everett- Edgcumbe .................. eee. 1.500 - OB ., 
Eversh'd & Vignoles .....................- 7.060 (E ^ 
SINnelil sabia ines eret Suid sic ebe c iuis GUB 7.010 +O) .. 
AL uM I e 7.560 


In the case of the results of the further tests which were made. the 
meters are designated respectively A. B, C, D, E and F, the order of 
designation bearing no relation to the order in which the previous 
results are given. The reason for this is that for the purpose of this 
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Fic. 5.—Constaycy or CALIBRATION. 


METER B. 


portion of the investigation tests on a single meter of a tvpe. while 
they show the order of change and reproductibility that may be 
obtained, are not necessarily representative of the wnole type. and it 
is I order to prevent any misleading conclusions that this course has 
been adopted. The diagrams shown in Figs. l to 6 indicate the 
results obtained with the meters by steady load tests at various loads 
over the period of eight months covered by the tests. The observa- 
tions have been plotted on a time basis. and the points joined up in 
order to indicate the changes more clearly. The lines joining the 
observetion points do not necessarily represent the behaviour of the 
meter during the intervals between calibration. During this period 
the meters were twice dispatched on journeys—once by goods train 
to Tynemouth and back, and once by carrier to London. The curves 
also include the results of tests made at the leboratory after the 
meters had been erected end run in the traction circuit at Sutton for 
one month. One meter was, unfortunetely. injured in travelling to 
Tynemouth, end this necessitated its being recalibrated, but otherwise 
there was no appreciable change in the eslibretion of any of the 
Meters as a result of the travelling. In the majority of cases the 
meters were consistent during the whole time to within about = I 
per cent., the variation being in genere! rather more at the lower 
loads. In one case, however, the rate decressed by about 3 per cent. 
at all loads during the first six wecks, but efter this time remained 
“onstznt to within + 1 per cent. With another meter the results 
obtained towerds the end of the time varied by ebout = 2 per cent. 
a day to day ; this meter was thoroughly examined by & repre- 
*entative of the makers, who, however. failed to find any resson for 


the variation. The meters were practically unchanged at the higher 
loads as a result of the month's work at Sutton; at the lighter loads, 
however, fairly lerge changes did in some cases take. plece. In this 
connection it should be remarked thet the changes coincided with a 
period during which the circuit breaker at the station came out 
several times owing to short circuits or other causes of excessive 
current. and this seems to confirm the conclusions of A. Durend,* 
and also the results obtained with other meters at the National 
Physica] Leboretory thet when a momentarily excessive current is 
passed through the meter the iron shield used to protect the brake 
magnets becomes slightly magnetised and effects the accuracy at 
light loads.f 
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Fic. 6.—ConstaNcy OF CALIBRATION. METER A. 


1, After journey to Tynemouth. 2. After journey to Lomlon. 
3. After Journey to Sutton, 


The changes due to variation of voltage are perhaps not excessive, 
but are larg» enough in some czes to require a correction if an accu- 
rate record is required èt à voltage different than that at which the 
meters are calibrated. No far as the authors are awere, no verv 
definite data has been published as to the extent of the stray fields to 
which meters may be subject in generating stotions. Experiments 
were therefore made by means of 2 coil carrying a current which was 
odjusted so that the field was equa! to that which would be produced 
by a straight conductor carrying 1.000 amperes placed at a distance 
of 2 ft. from the meter. In the case of one meter there was no chzng? 
in the rate owing to this field. and in another the difference was very 
small. ln the cases of the other four meters, however, the changes 
at light loads are large, and it is obvious that this question is one of 
the greatest importonce. Messrs. Ratcliff and Moore £ referred 
to the matter in their recent Paper, while Durand mentions the case 
of a meter ` which, placed between two cables carrying 1.500 amperes 
furnished by different mschines, turned at no load in one direction or 
the other according to which cable was carrying current." Difficulties 
of this sort can be met by erecting the meters in such a position that 


** Le Compteur Electrique," International Electrical Congress, Turin, 
1911, Tema, No. 18, 

T A later examination seems to indicate that it is tho stecl spindle that 
has become magnetised and is affecting the accuracy of the meter at light 
loads. : 

Ae Journal of the Institution of Electrical Engineers," Vol. XLVIL. 
p. 3, 1911: THe ErtEcrRIC IAN, Vol. LXVI, p. 038. 
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they will not be exposed to large stray fields. The results obtained 
with the verious meters when they were mounted 3 deg. out of level 
show that the errors st light lozds sre in most esses inérensed largelv, 
while in one ease the error at full losd was altered by bout 2 per 
cent. The temperature coefficient of all the meters tested was in no 
case greater then + 0-1 per cent. for è change in temperature of 1°C., 
an amount which is probably negligible for most practical purposes. 
Often a meter is put into a circuit the current in which rorelv, if ever, 
reaches the maximum for the zveraze load, being often equal to only 
one-tenth of the full logd for the instrument. This practice of sHow- 
ing room for expansion, while possibly quite sound in the case of 
cables, switches, &c., is not very setisfactory for supply meters, 
which are more subject to verietions ot the lighter lods. In cases 
where the expsnsion is likely to be a matter of some years it would 
he far better to install at first à moter of small eopacity. adding when 
the load fector increascd nother meter of the seme size connected in 
parallel with the first, or bv replescing it with à Jerger meter. This 
difficulty might be met by stenderdising the necessary perts of the 
meters. With the shunted type the substitution of a larger shunt 
and new gesring would then cnoble the meter to be used for a larger 
current. With the unshunted type the moin current coils might be 
standardized sufficiently neerly so thet any chenge m eecurecy due 
to the substitution of lerger coils could be corrected by mecns of the 
brake magnets. Care should be taken to erect. meters, especially 
those having à tempoersture cooffieiont, well 5wev from any ex- 
traneous sources of heat. such ss field-reguleting resistences or switch- 
gear. In most types of meter ony compensstion is dependent on 
ell parts of the instrument being subjected to the same varistions of 
air temperature. More especiedly is this the case where the added 
resistance in the shunt circuit of the meter is wound of copper wire 
and mounted in è seperate box. It is therefore important that the 
separate box should be placed in such 2 position that it will be subject 
to the same temperature voristion as the meter, and will not be 
heated from an extreneous source of heat, or cooled by being placed 
in an air draught. The effects on the aecuroey of the meters of a 
stray field have been already remarked upon, It is obvious, however, 
that much larger fields then those used for this test are met with in 
practice. Messrs. Rateliff and Moore mention that “one of the 
authors has seen à dynamometer watt-hour meter stop at about one- 
third full load, and actually reversed at one-quarter load, due to the 
effect of a strav field.” On this eccount, therefore, the possibility of 
stray fields should he considered c: refullv in selecting the position for 
erection, and it should be pointed out that there may be very large 
fields in the vicinity of the engle iron frame on which sw itchb oards are 
usually mounted and near large cireuit breakers of the magnetic type. 

It is preferable that the main current leads to the meter should be 
run with the lead and return close to each other. Great care should 
be taken to see that good contact is made at the meters, às otherwise 
errors may be introduced into the readings owing to the rise of 
temperature in the instrument ; this is a matter of great importance 
in the ease of shunted meters, where bad contacts mav lead to very 
large errors. A slight difference in level affects seriously only the 
accuracy of the lower loads ; as. however, it is important that these 
should be accurate, it is desirable thet the meters should be carefully 
levelled. With most of the types of direct-current watt-hour meters 
it is possible to obtain under proper conditions an accurecy of test to 
within + 0-5 per cent. This, however, probably applies only where 
the measurement of current end pressure are made directly by a 
potentiometer. The possible errors are made up as follows : Poten- 
tiometer and accessories — 0-1 per cent., chronograph =0-2 per cent., 
error in observing revolutions of disc- 0-2 per cent. (It is probable, 
of course, that a greater degree of accuracy can. be obtained by taking 
the mean of a number of observations.) Where direct deflection 
instruments are used for the measurement of power the possible error 
is of necessity somewhat larger. Assuming that the errors of both 
ammeter and voltmeter have been previously determined by poten- 
tiometer to 0-1 per cent., the possible error in reading the instru- 
ments at one-half of full-scale resding cannot be less than one-tenth 
of a division, and this represents an error of 0-2 per cent. on both volts 
and amperes. The errors in the different instruments may, of 
course, cancel each other out; but it is never safe to rely on this 
happening, ond the accuracy of tests under these conditions cannot 
therefore be considered as being nearer then + 1 per cent. Speaking 
generally, direct-current watt-hour meters are consistent to within 
+ l percent. at the upper logds, gnd it is clearly shown by the results 
obtained at Sutton that the records obtained under working condi- 
tions when corrected by the constents obtained by the testy should be 
correct nearly to within this limit, Until the tests before mentioned 
regarding the permenence of the calibration are completed, we are 
unzble to state any very definite time over which the meters may be 
expected to remain constant, but in the ease of a meter used to 
measure à large output it is recommended that it be tested and, if 
necessary, cleancd and edjusted once every six months. 


In making tests in the le boretory or test-room there are one or two 
points which are sometimes overlooked and which it is desirable to 
emphasise. The pressure circuit should be connected to the mains 
for several hours before commencing the test. This applies more 
particularly to those meters in which the series resistance is of copper 
and is situate inside the meter. It is often assumed that 1 hour is 
sufficient for the resistence to attain to its final temperature ; but it 
must be remembered that the heating from the resistance coils pro- 
duces a rise of temperature inside the meter case, and thus by in- 
creasing the resistence of the brake dise causes the meter to run fast. 
One hour is not sufficient for the various parts of à meter to attain toa 
constent temperature under these circumstenees. In addition to 
the usual test at verious loads, made preferably with a chronograph 
as distinct. from a stop-watch (chronograph is the name generally 
given to a centre seconds watch, the hands of which gre put in and 
out of gear with the movement, while by * stop watch " is meant a 
watch in which the whole movement is stopped or started), it is 
necessary thet the meter should be run for a considerable time at full 
losd in order to ascertain the extent of the error du» to heating. The 
time necessary will, of course. depend on the type of meter—some 
will ettain to their maximum in] hour. while others moy require as 
long as 5 hours: in all types. however, the mein portion of the heat- 
ing will take ploce in the first hour, and è short-run test taken at the 
end of that time will indicate very well whether the test need be con- 
tinued further. In more then one meter tested by the authors the 
aceurecy changed by about 5 per cent. as a result of running for 
5 hours at fullload. In testing direet-eurrent watt-hour meters at the 
National] Physics! Laboratory the meter is first levelled, all connec- 
tions made, and the voltage eireuit connected to the moins several 
hours (usually overnight) before the test is commenced, a small 
current, sey bout one-tenth of the maximum load. being passed 
through the meter for about 1 hour. The current and pressure 
measurements are made directly by a potentiometer, The meter is 
tested at a number of loads by counting the revolutions of the rotor. 
the time for each test being not less thea 100 seconds ; it is then run 
for } hour at full or et any definitely speeiticd losd, the current and 
voltage heing kept constant during this time so that the observa- 
tions of the dia! readings afford a check on the errors computed from 
the constant stated by the makers. After this run the meter is 
re-tested at various loads by short-run tests in order to ascertain the 
extent of any difference which may have oecurred due to elimination 
of friction, heating, &c. [|f the results obtained show any large 
change due to running or are in any wey exceptions], further checks 
are made probably after some devs have elapsed, à measurement 
being mede of the temperature coeflicient and of any other points 
which are suspected as being responsible for the discrep-ney. 

Tests made in position are often of very little velue. In the 
authors’ opinion there is no direct-current meter 2t present on the 
mérket which can be relied upon to integrate g load sufficiently 
occuretely to be used as è standsrd by means of E other meters 
eon be checked. end in some supply stations it is diffeult to obtain 
a steady load end satisfactory arrangements for instolling end con- 
necting in the circuit suitable testing instruments. Moreover, in the 
case of & meter which may be affected by external stray fields. it is by 
no means clear that 2 test in situ will give an accurate idea of the 
behaviour of the meter under èll conditions of load. The stray fields 
are not necesserily prcduced by the particular circuit in which the 
meter is connected ; but may be caused by a totally different circuit. 
ond under these conditions è test cannot be satisfactory unless it is 
certain that this stray field is constant ; from all points of view. 
therefore, it seems to be most satisfactory to erect the meter in such è 
position that it is unaffected by stray fields or enything else which 
may impair the accuracy. and to have it tested from time to time 
under conditions, both as regards apparatus and time, in which the 
errors.cen be accurately determined and any special points fully 
investigated. | 

[An abstract of the joint discussion on the above Paperand that of 
Prof. D. Robertson will be found on page 230 of this issue.] 


Electric Heating Installation for a Large Building.—The 
* Electrical Review and Western Electrician ” gives an account 
of a 100 kw. heating installation which is now in use at the 
Smith-Rice building, Twin Falls, Idaho. Three-phase current 
is used, and is brought into the building at a pressure of 2,300 
volts, where it is stepped down to 220 volts in a special trans- 
former chamber. From this chamber the current is distri- 
buted on single-phase circuits to 40 radiators, the load being 
evenly distributed over the three phases. The rate charged 
_ for this service works out at about 0-3d. per kilowatt-hour. 
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THE MARCONI SYSTEM OF WIRELESS TELEGRAPHY. 
(Concluded from page 180.) 


Turning now to the cavalry type of station, we find that 


‘these stations work over a distance of 20 to 30 miles in ordinary 


country. Four horses are necessary for transport, the load 
per saddle being about 160 lb., and the apparatus is necessarily 
more piecemeal than that just described. Everything has 
been designed with a view to easy manipulation, and on that 
account the station can be put in action within 10 minutes after 


'a halt has been called. 


Pack saddles are used for carrying the equipment, and con- 
sist essentially of rigid frameworks of steel tubes, which can 
be adjusted by telescopic cross-bars at the top to suit any sized 


animal, as seen in Fig. 33. The design is such that the weight 


Fic. 33.—SHOWING CONSTRUCTION OF Pack SADDLE. 


carried on the horse’s back does not press on its sides, and 
owing to the rigidity of the framework the loads can be fixed 
simply to the saddle without an overall girth. When desired, 
the loaded saddle can be lifted off the horse by four men, one 
at each corner, the horse being led away as the saddle is raised. 


: This method, however, is only necessary for the saddle carrying 


the engine and generator, as the frame in this case serves as a 
bedplate when placed on the ground. Fig. 34 shows the 
arrangement adopted. The loads from the other saddles are 
easily detachable. 

The station is arranged as follows for transport : One horse 
carries the engine and generator, which are mounted on oppo- 
site sides of the saddle, along with a two-gallon tank of petrol 
and other accessories. A second horse carries the transformer 
and the receiver, with all accessories and the aerial circuit of 


Fic. 34.—Pack SADDLE WITH GENERATING PLANT, SHOWING FRAME USED AS A 


BEDPLATE, AND CONNECTED TO THE APPARATUS. 
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Thus aluminium alloy is used in the two cylinder petrol engine. 
Nevertheless ample power is provided to drive the four-pole 
generator which gives an alternating current at 50 volts, and in 
addition 4 amperes continuous current at 17 volts. The 
dynamo is driven by the motor through a telescopic shaft, con- 
sisting of two square tubes sliding one in the other, and kept 
extended by a spring. The endsare provided with hardened 
squares, which fit into sockets on the engine and motor shafts, 


thus forming a simple flexible coupling. 
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Fig. 35.— TRANSMITTING AND RECEIVING APPARATUS OF FIELD STATION. 


The apparatus is so assembled as to avoid loose connections 
as far as possible. Thus the transformer is in one box, which 
is conveniently stood on the ground, and on top of this is placed 
a box containing the primary of the jigger. A third box con- 
taining the secondary of the jigger and the remaining appa- 
ratus is placed on top of the second box. Such connections as 
are necessary are mostly made automatically, and the coupling 
is varied by sliding the top box on the one beneath. 

In Fig. 34 the operating plant is seen on the right-hand side, 
connected by flexible cable to the alternator. This part of the 
apparatus is shown fully in Fig. 35.. from 
which the arrangement adopted can be 
casily seen. 

Masts and Aerials. —Fig. 36 illustrates the 
convenient method adopted by the Marconi 
Company for building up large steel masts. 
It will be seen that the mast consists of steel 
sections which are in the form of half-tubes. 
These half-tubes are provided with flanges, 
so that when bolted together each section 
forms a tube 10 ft. long and 2 ft. in diameter 
(or 2 ft. 9 in. over the flanges) weighing 
about 700 lb. The procedure is to erect the 
first length on the ground on a suitable 
foundation. and in this is inserted the wooden 
mast (12 ft. long and 12 in. square at the 
bottom), which is to form the top of the 
completed mast. Succeeding steel sections 
are built round this wooden mast and bolted 
together by means of the end flanges. After 
of sections have been placed in position, the 


the transmitter. The third horse carries masts, sections, | a certain number 

Spreaders and earth nets, while the fourth horse carries the | wooden mast, which is provided with suitable tackle for the pur- 

mast, stays, aerial wires and the primary oscillating circuit of ! pose, is hoisted up a certain height, the tackle being fixed 
temporarily to the top section. The wooden mast is fixed 


the transmitter. 
temporarily in this raised position ; further sections are then 


The equipment is on the same lines as that of the other port- 1 ; 
able stations, but the weight is naturally reduced to a minimum. | built round it once more, and the process is continued until the 
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mast reaches the desired height. The advantage of this method | a breaking load of 30 cwt., and 5 ft. in length for a working load 
is that no costly staging is required, and the necessary stability | of 30 cwt. and a breaking load of 60 cwt. 

can be secured by attaching guys as the construction proceeds. Leading-in insulators are of the usual porcelain type, but 
Fig. 37 shows a cage used during the process of construction | that used on board ship is known as Bradfield's insulator, and is 
round a mast of this kind, and the cross-pieces seen at the top of | shown in Fig. 39. It consists of a stalk of ebonite with an iron 
the mast in Fig. 36 are for the purpose of suspending this cage. | rod running through it. "This fixed stalk is enlarged at inter- 


T sl 


Fia. 38.—STRAIN INSULATOR. 


vals to give a longer leakage path, and the whole is surmounted 
by a metal cone to keep off the rain. The ebonite stalk is 
passed through a stuffing box fixed on the roof of the cabin or 
on the deck, this being provided with asbestos rings and an 
ebonite core piece. 


Some ACCESSORY APPARATUS. 


Wave Meters.—Dr. Fleming's wave meter has already been 
fully described in these columns, so that we need say very little 
about it on the present occasion. It consists of a condenser in 
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Fic. 39.—BRaADFIELD'S LEADING-IN INSULATOR. 


the form of concentric tubes, and as the capacity is varied by 
sliding the outer tube the amount of inductance in series with 
it is varied in the same proportion. When the oscillations in 
the circuit are a maximum a helium tube glows brightly. 
The strain insulator shown in Fig. 36 is used in antenna con- This form of wave meter is very long, and therefore not very 
struction. It is formed of cord. as used in Palmer tyres, made | Suitable for commercial work, but it has the advantage of an 
up intoa skein with rubber solution, and finally provided witha | almost uniform scale and is convenient for laboratory work. 

rubber sheath which is vuleanised and covered with a “ bitu- 
mastic " enamel. This enamel is very flexible, and does not 


Fic. 36. — STEEL Mast FoR PERMANENT STATION. 


Fico. 37.—CaAGE USED IN ERECTION OF MAST. 


Fia. 49.—Wave METER. 
pied bs i na. insulator illustrated in Fig. 38 is not For commercial work the Marconi Company make the much 
bv. pe xdi d $ ie for keeping it close to the eyes | more compact form, shown in Fig. 40. This consists merely 
muda, as den A A uch insulators are made up in two | of a variable condenser C and fixed inductance L, as indicated 

mely, à it. in length for a working load of 15 cwt., and | in Fig. 41. The inductance is fitted in the frame of the box, 
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load and serves for coupling with the circuit under test, the box being 

placed in a suitable position. The detector, which is of car- 
but borundum, is in a shunt circuit to the condenser along with the 
dis telephone, and as this circuit is of high resistance it does not 
HOD affect the oscillation circuit. A calibration table accompanies 
ME the instrument. 


tb 
Fic. 41.—DiAGRAM or Wave METER. 


n Decremeter.—In designing this instrument it was realised 
that the varying character of the currents to be measured pre- 
sents a difficulty. Very few sparks have a regular group fre- 
quency, and therefore the reading of an ammeter is apt to 
shift; moreover, a portable ammeter requires a considerable 
current, necessitating close coupling. For these reasons it was 
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Fic. 42.— DIAGRAM oF DECREMETER. 


EUM pe] Cres 


: decided to use a telephone as the indicating instrument of a 
; decremeter. In this capacitv it has the advantage that (1) the 

position of a sharp maximum of sound can be easily noted, 
(2) signals of the same quality can be tested as to equality of 
strength, and (3) the position for signals that are just audible 
can be noted. 


| 


as such. It is made applicable to the determination of tuning 
curves and decrement by a few simple alterations. If the in- 
ductance coil AB is long, and of small diameter (especially if 
the two ends are neglected), it may be assumed that the 
potential varies uniformly along the coil. For this reason one 
end of the detector circuit is connected at C, not at the extreme 
end; and a sliding contact, E, is provided. A damping or 
tuning curve is thus obtained by noting the position of E for 
different readings of the variable condenser. E being adjusted 
to the point where the signal is just audible. Since the strength 
of signal is inversely proportional to the scale reading CE, and 
the wave-length is proportional to the square root of the capa- 
city, the required curve is obtained by plotting the reciprocals 
of the slider readings against the square root of the condenser 


readings. A general view of the instrument is shown in 


Fig. 43. 

The decrement is obtained by Bjerknes' well-known formula, 
involving the wave-lengths and amplitudes when the receiver 
is in tune and out of tune by less than 5 per cent. respectively. 
For this purpose a throw-over switch, F, is provided, which 
throws in about 4 per cent. additional inductance. The 
method then is to tap the detector circuit off a fixed inductance 
of 32 turns when the oscillating circuit is out of tune. and then 
to obtain an equally strong signal by adjusting the slider when 
the circuit is in tune. A table is supplied from which the value 
of the decrement can be read off when the observation is made. 


YELLOW FLAME ARCS, 


We give below an account of the discussion at the meeting 
of the Birmingham Local Section, when Mr. M. Solomon read 
his Paper on this subject. An abstract of this Paper appeared 


in our issue of May 3rd. 

Dr. W. E. SUMPNER congratulated the author upon having presented 
new and valuable information about carbons for vellow flame arc lamps, 
and asked whether any theory of the action of the calcium fluoride had 
been advanced to explain the different effect with the positive and 
negative carbons. Referring to the enormous amount of testing involved 
in the preparation of the Paper. he suggested that the mean spherical 
candle-power could be obtained from one measurement by placing the 
source of light in a chamber with suitable retlecting walls and an orifice 
properly disposed, In connection with the question of the absorption by 
globes, he drew attention to the fact that, owing to internal reflection, 
more light was actually absorbed by the globe than would otherwise 
be the case. 

Mr. W. E. Miss thought that the flame arc was the great weapon of 
electricity against high-pressure gas. It had, however, the following 
drawbacks: (1) Its first cost was much higher than that of the high- 
pressure gas lamp: (2) it was usually necessary to burn four or five 
lamps in series to secure the greatest economy ; (3) although assured by 
the author that carbon makers, and not lamp makers, were responsible 


sists essentially of an inductance, A B, in series with a variabie 
condenser, K, forming a closed oscillating circuit. A telephone 


and detector are connected in shunt to part of the inductance. 
So far the decremeter appears as a wave meter, and can be used ' tically constant, whereas the candle-power of hjgh-pressure gas fell off 
l : DIBRA Pow 


for the development and cfciency of flame lamps, the lamps became 
obsolete after two or three seasons’ use, These drawbacks accounted 
for the growing use of high-pressure gas lamps. While not under-rating 
the question of quality in carbons, the question of quality in the lamp 
was most important. All flame ares had not satisfactory mechanism, 
nor was the mechanism always adequately protected. The user of the 
lamp did not always appreciate the importance of the type of globe, 
carbon tray, dioptric or other inner globe or reflector. Large users of 
are lamps, such as works, railway companies and others. required scientific 
illumination, and each case should be carefully considered. Such con- 
sumers now appreciated the importance of height of lamp, distance apart, 
voltage across arc, current, tvpe of retlector, globes, &e. On the other 
hand. the small user, the shopkeeper, who wanted ‘ light " was usually 
hopeless. He should be given a weather-proof lamp, the mechanism 
of which was simple and as foolproof as possible. Carbon holders and 
globes for this lamp should be cheap, as he was likely to call for several 
during the year, whilst he bought one grade of carbons only—the very 
cheapest. On the question of cost of illumination with flame arc 
lamps, the following figures, obtained from a local fame arc lamp experi- 
ment, might be of interest. Ten 7-ampere magazine flame lamps, five 
in series on 220 volts, were being run in competition with 10 twin-mantle 
" Keith-Blackman ” high-pressure gas lamps. The approximate 
maximum candle- power from the arc lamps totalled 16,400 c.p., and the 
energv amounted to 3:1 units per hour. The maximum candle-power 
obtained from the gas lamps totalled 6,600, the consumption being at 
the rate of 170 cubic ft. per hour. "Taking electricity at 2d. per unit and 
as at Is. 10d. per 1,000 cubic ft., this showed a cost of approximately 
:38d. per 1,000 c.p.-hours for flame arc lampe and 0-57d. per 1,000 c.p.- 
hours for high-pressure gas mantles. This comparison emphasised a 
most important point. The candle-power of flame arc lamps waslprac- 


Fia. 43. —DECREMETER. 


The principle of the decremeter is shown in Fig. 42. It con- 
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rapidly and was affected to a very great extent if the mantle was torn or 
not properly hung; 50 per cent. variation in candle-power could be 
accounted for by either of these causes. Dealing with the cost of main- 
tenance, observation told us that the average life of a high-pressure gas 
mantle was 80 hours, while the arc lamps referred to burned approximately 
80 hours for one trim. The attendance charges were, therefore, approxi- 
mately the same, The cost of carbons per trim worked out at Is. when 
bought in quantities. The cost of mantles bought in quantities was the 
same. The maintenance charges were therefore the same, excluding the 
labour in lighting and turning off. High-pressure gas was never debited 
with the cost of low-pressure gas on the by-pass, which amounted to 
approximately 0-3 cubic ft. per by-pass per hour. Actual tests proved 
that we need not fear the competition of high-pressure gas, but we 
should not allow our customers to be misled by the misstatements of 
eandle-power usually given by the manufacturers of high-pressure gas 
lamps. 

Mr. A. T. BARTLETT had found that the cost of high. candle-power 
metal filament lamps per 1,000 c. p.-hours came out roughly the same as 
that for carbons for flame arcs, the advantage being slightly in favour of 
the former. In arriving at this result the lower hemispherical candle- 
power was taken, and an allowance of 25 per cent. due to loss in globes ; 
also the working pressure of 50 volts per lamp was taken, instead of the 
44 across the are. The only thing left to consider, therefore, was the 
watts per candle-power, and this worked out two or three times greater 
for the metal filament. Distribution of light must, however, be con- 
sidered. He urged that the source of light should be concealed, and that 
the disadvantage of metal filament lamps would be reduced in some cases 
by the adoption of a larger number of smaller units. Any method of 
reducing the watts per candle-power would assist. illumination from 
concealed sources, and this raised the question of flame ares suitable for 
the purpose. He looked forward to the results promised with alternate- 
current ares, and asked for a rough figure of relative efheiency. He 
pointed ont that the economiser had been used on Continental open ares 
Jong before the advent of the flame are. 

Mr. 4. E. BREWERTON, with reference to the resistance of carbons, 

said that an additional contact brush near the bottom ends of the carbons 
was now very popular, and he thought Mr. Solomon would join with him 
in advocating this as a satisfactory method of dispensing with the metal 
core, so reducing the carbon cost. In photometring converging carbon 
flame ares the author did not sav whether the positive or negative carbon 
was nearer the photometer. Very much higher readings could be ob- 
tained when the photometer was directed towards the arc crater, es- 
pecially when a pure carbon negative was used, a fact which was very 
important in photometring street lamps. The speaker could not agree 
that the burning hours of the magazine lamp were necessarily restricted 
to 50 to 70 hours; that the amount of deposit depended upon the ven- 
tilation was exemphlitied by the “ deposit free globes,” and therefore tests 
taken on one lamp could not be said to hold good for another. He 
understood that one maker of magazine lamps was placing a 120-hour 
lamp upon the market. The speaker thought that the standardisation 
of globes deserved attention, apart from density. In designing non- 
dioptric are lamp globes the starting point should be to make it as nearly 
hemispherical as possible, with the arc at the centre. By this means 
the light passed directly through the globe, and hence through a minimum 
amount of glass, refraction being eliminated, and also much of the internal 
reflection mentioned by Dr. Sumpner, Any arc lamp globe would increase 
in density as time went on, owing to the attack of hydrofluoric acid, so 
that in any attempt to bring about the proper use of globes it was neces- 
sary to see that the consumer not only bought the right grade, but that 
he discarded the old ones when they became too dense. He feared, 
however, that advice of this kind would be looked upon with great 
sceptism by users, especially those who now could hardly be induced 
to scrap globes which were badly. broken. 

Mr. Linpsay Forster referred briefly to an enclosed, long-burning arc 
with flame carbons, which had recently come to his notice. Both carbons 
were coreless, and were placed concentrically and vertical, the voltage 
across the are being about 100. The [amp was constructed with an 
.annular cooling ehamber of thin copper. the idea being that there was 
sufficient circulation to carry the vapour given off by the arc into the 
cooling chamber, where the fluorides would be deposited. The speaker 
noticed that while burning there was an appreciable fog in the globe, 
which suggested that we had not only to consider the shape of the globe, 
but also the size, as it Would be important as determining the amount of 
fog that arc had to penetrate. He would be glad if the author would 
kindly give some information as to the effect of the fog in this connection. 

Mr. SoLomon, in reply to Dr. Sumpner, said that they had made a 
number of experiments, but had failed to arrive at a definite conclusion 
as to the different behaviour of the calcium fluoride. With reference 
to the amount of labour involved in obtaining distribution curves, the 
latter were now very largely used and were asked for by engineers, so 
that the labour was not wasted. For many purposes, however, the 
spherical photometer would give all the information required. He asked 
Dr. Sumpner whether a cubical room was theoretically as accurate as 
a spherical one. 
we Dr. SUMPNER believed this was so. | 
'*$ Mr. SoLoMoN, continuing, said that Dr. Sumpner was correct in saving 
that the internal reflection increased the absorption of globes, but if 
the candle-power was first measured with and then without the globe 
the actual amount of light lost could be determined. Such measure- 
ments could, in his opinion, only be made satisfactorily with a spherical 
photometer, which would enable the two determinations to be made 
quickly one after the other. He agreed with Mr. Bartlett that the cost 
.of carbons was approximately the same as the cost of renewals of metal 


filament lamps. Comparing in cach case an installation of 1,000 mean 
spherical e.p., and allowing for absorption by globes, and for 50 volts 
per lamp in the case of the arc lamps, he found that the cost per vear 
(4,000 burning hours) for carbons and depreciation came to £4. 10s., and 
for new metal filament larnps and depreciation to fittings was £3. 16s, 
As regards trimming and attendance costs, these might be estimated at £2 
for the are lamps and 10s. for the metal filament lamps. These two items 
left a balance of £2. 4s. per vear in favour of the metal filaments. Against 
this the cost of current at ld. per unit would be slightly under £7 for the 
arc lamps and slightly over £18 for the metal filament lamps. leaving a 
balance of about £10 in favour of the are lamps. The comparison was still 
less favourable to metal filament lamps if it was made on the basis of 
lower hemispherical instead of mean spherical candle-power, as the 
metal filament lamp would lose considerably by the use of a reflector. 
Where much smaller light units were required metal filament. lamps 
might be satisfactory, but it would be found that arc lamps could. be 
installed for the same maintenance cost giving better illumination. With 
regard to the variation in light when photemetring towards the positive 
or negative carbon, the figures given in the Paper averaged these two 
measurements, because of the use of two mirrors, For general purposes 
the arc must be looked on as a nearly symmetrical light scarce. He was 
aware that magazine lamp makers were increasing the burning hours 
obtained with one trim, but he was of opinion that it was an unwise 
policy, and the actual measurements given in the Paper supported this 
view, It was true that ventilation in modern flame lamps was so good 
that the globe kept very clean, bat there was no doubt that the econo- 
miser. became considerably choked. The. lamp Mr. Lindsay. Forster 
described was similar to the Jandus are lamp. 


ON PHASE ADVANCERS FOR NON-SYNCHRONOUS 
MACHINES. 


BY GISBERT KAPP. 


Summary.—]ln a non-svnchronous machine the rotor current and rotor 
flux are in quadrature, and if the rotorcurrent is made by some means to 
lag less than 90 deg. behind the flux, the phase of the stator current is 
advanced, there is an improvement in the power factor and an increase 
in the overload capacity. After referring to the means adopted by 
Leblanc to attain this end the author considers the theory of this method, 
the main objection to which is that it Involves the driving of an auxiliary 
machine to inject a suitable E.M.F. into the rotor of the non-synehro- 
nous motor, and there are some difficulties in commutation. 1n order 
to get overthese objections the author has devised a vibrator forinjecting 
this E.M.F. The theory of this machine is discussed and some prac- 
tical results are given. 


In a non-synchronous motor the current in the secondary 
circuit (generally the rotor circuit) is due to an E.M.F., which 
Is proportional to the frequency of the slip and to the flux 
actually interlinked with the rotor winding. Since the fre- 
quency is very small, it is permissible to neglect the inductance 
of the rotor eireuits and to draw in a vector diagram rotor 
current and rotor flux in quadrature. If by some means this 
quadrature relation is altered in the sense of causing the rotor 
current to lag behind the rotor flux bv less than 90 deg., the 
phase of the primary or stator current 1s correspondingly ad- 
vanced, and we obtain an improvement of the power factor and 
at the same time an increase in the overload capacity. The 
advance of the current phase in the rotor winding is obtained 
by the injection into that winding of an E.M.F. of slip fre- 
quency which leads over the slip E.M.F. Mr. Leblanc was the 
first to point out (in 1895) that in the case of a two-phase rotor 
the leading E.M.F. may be obtained from an auxiliary dynamo, 
the armature of which is inserted into one rotor phase, whilst 
its field is excited by the other rotor phase. This principle of 
working is, however, not restricted to the case of two-phase 
rotors. It has been extended by Mr. Leblanc. Mr. Miles 
Walker* and others to three-phase rotors. 

In the first part of this Paper 1 give a graphic theory of the 
non-synchronous motor working with a phase advancer on 
Leblanc’s principle, and in the second part I give a description 
and the graphic theory of a novel type of phase advancer 
working on a different principle. 

As a convenient starting point for the graphic theory I take 
the arrangement originally devised by Leblanc. This is shown 
diagrammatically in Fig. 1. A, A, is one phase of the rotor, 
B, B, is the other: Two auxiliary dynamos are required, 
shown above each other. The field of the upper machine 13 


* Journal " Institution of Electrical Engineers, Vol. XLII., No. 195, 
p. 599, 1909. 
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pond 


excited by the current in phase A, that of the lower by the 


current in phase B. The current of phase B passes through. 


the armature of the upper machme and that of phase A through 
the armature of the lower machine. The rotor phases are sup- 
posed to follow the sequence A, B, A, Ba. The armatures are 
supposed to be ring wound in such sense that the flux induced 
by the armature current his the same sense as the direction of 
the current across the armature from brush to brush. With 
a counterclock-wise rotation of the armature the E. M.F.s ìn- 
duced will have the direction of the arrows 1f the rotor currents 
fow as indicated bv the arrows. The dotted arrows in the 
rotor leads connected with A, and B, show the direction of the 
injected E.M.F.s.. It. will be noticed that at the moment to 
which the diagram refers, the injected E. M.F. in the B phase 
has the same direction as the current > that injected in the 
A phase has the opposite direction. Hence the growth of the 


current in. B. is promoted and the waning of the current in 
Atsaccelerated ; this is merely another way of saving that the 
phase of both currents is advanced as compared with a motor 
not provided with phase advancing dvnamos. 

Fig. 2 is electrically the same as Fig. 1; geometrically there 
isthe difference that the lower dynamo is shown with a ver- 
neal field magnet and a horizontal brush axis. The object of 
this fizure is merely to provide an easy transition to the simpli- 
hed phase advancer shown in Fig. 3, which has also been given 
by Leblanc. 

In Fig. 3 only one armature is used for both phases. and the 
held magnet is replaced by a simple ring of stampings without 
winding. To facilitate commutation Leblanc provided notches 
opposite the brushes, but this precaution is hardly necessary 
m machines of moderate size. By using a multipolar drum 
armature. parallel winding and a commutator of many parts 
with special brushes there need be no sparking even if the 


Fig. 2. 


notches in the field ring are omitted. The armature 1s working 
ia field produced by the armature currents. The current in 
the A phase of Fig. 3 produces a flux in a horizontal axis and 
this produces the E. M.F., e, in the vertical brush axis. The 
Current in the B phase produces a vertical flux and an E.M.F. 
in the horizontal brush axis. The two fluxes and E.M.F.s 
combine as shown in the circle to the right of Fig. 3. The 
resultant fux $ revolves with slip frequency. With a four-pole 
armature this would be about 60 revs. per min. whilst the 
armature mav be driven by belt at something like 1,500 revs. 
per min. The E.M.F. generated is therefore nearly that cor- 
responding to the full speed. 

Fig. 4 shows the application of the same principle to a three- 
es rotor. The phases are supposed to have the sequence 
A,B,C. The diagram represents the moment when the current 


in B is zero. The dotted arrows represent E.M.F.s. It will 
be seen that the E.M.F. in the B phase is a maximum and so 
directed as to help the growth of the current. In A the E. M.F. 
Is opposed to the current and in C it is in the same direction as 
the current. Since in A the current is on the decline and in € 
it is still growing, the E.M.F.s are all such as to promote the 
growth and hasten the decline of the currents; in other words, 
they advance the phase of the currents. The resultant flux is 
a maximum at the moment that any of the currents pass 
through zero ; it is a minimum at the moment that any of the 
currents area maximum. The difference in the magnitude of 
the resultant flux is. however, not very great. 

If we neglect the disturbing effects of hysteresis and eddy 
currents, all the arrangements considered up to the present 
have this in common. that there is strictly quadrature bet ween 
the current in any phase and the E.M.F. which is injected into 
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this phase. Consequently, no power is given. by the phase 
advancer to the rotor. On the other hand. some power must 
be viven bv the rotor to the phase advancer. since the resistance 
in the rotor circuit Includes that of the armature and brushes. 
The slip E.M.F. must. therefore, have a silehitlv larger watt 
component (as compared with a motor without phase ad- 
vancer) and it must also have a wattless component to balance 
the injected wattless B.M.F. The total slip E.M.F. must, 
therefore, be larger. Whether this means a larger slip depends 
on the constructive details and the load. This question can 
be answered in each given case by the use of a circle diagram 
which will be given presently. Generally, the use of a phase 
advancer of this kind means an increased slip. If, however. 
the phase advancer is provided with fixed field magnets, the 
winding on these may be so arranged that absolute quadrature 
between current and injected E. M.F. ceases to be a necessary 
condition, The angle may be acute, in which case the phase 
advancer will absorb power from the belt that drives it and the 
slip will be reduced. The winding may on the other hand be 
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so arranged that the angle becomes obtuse, and in this case the 
slip will be still further increased, but the phase advancer will 
itself act asa motor, These relations have been experimentally 
investigated by Mr. Miles Walker and discussed in his Paper.* 
It is not necessary, and would only introduce complications to 
extend the theory to the case that anv other condition but 
quadrature obtains between current and E.M.F. By arranetna 
for this condition the slip may be slightly increased, but as the 
slip is only a very few per cent. of the synchronous speed. an 
additional percentage of these few per cent. is not of practical 
importance. The following investigation applies therefore 
only to the case that there is quadrature between current and 
injected E.M.F. Naturally the quadrature must be of the 
right sense, making the injected E. M.F. leading over the current, 
* Loc. cit. a 
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THEORY OF LEBLANC’S METHOD. 


Let in Fig. 5 OA, represent the flux interlinked with the rotor 
of a motor without phase advancer and OR, the E.M.F. pro- 
duced at a certain slip. The frequency of the slip may con- 
veniently be expressed by the angular speedo» of the slip 
vector. We have then 

Slip E.M.F.— Ko0A, 


where K is a constant depending on the structural details of 
the machine. If stator and rotor are star connected then OR, 
represents the slip voltage in one rotor phase. Let R, be the 
resistance in one rotor phase, then the rotor current is 


I= Ko,0A, 
R, 


Here we make tacitly the assumption that the inductive 


E.M.F. in the rotor may be neglected because the slip frequency 
is very small. Thus the vector OC which represents either 
rotor current or rotor ampere turns per phase, or flux produced 
by them if they were acting alone, is at right angles to OA,. 
The rest of Fig. 5 is the well-known construction of the circle 
diagram and is only reproduced here to obtain a starting point 
for the diagram of a motor provided with a phase advancing 
device. By using a suitable scale 


OC-I 
represents the secondary current and OC, — JI that part of it 
which is translated into the primary winding. Then OD, re- 
presents that part of the primary current which is translated 
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into the secondary. If we neglect losses, the translation co- 
efficient 7 may be taken the same either way and thus we find 
the primary current as 

I,— OD. 

Since the angles at A, and D are both right angles, both 
points must move on circles. With the rotor circuits open, 
there can be no secondary current and point D goes to E. OK= 
Iu is the primary magnetising current. By suitable changing 
the scale OE may also be considered as representing the flux 
actually interlinked with the primary and the primary E.M.F. 
must therefore be shown at right angles toit, namely, Oe,. For 
an idle motor, having neither iron nor copper losses, the primary 
current, when at standstill the rotor is short-circuited, would 
be OM. We may call OM=I), the idle primary short-circuit 


EM l E 
current and =], the ideal secondary short-circuit current. 


All this is well known. Let us now see how this diagram will 
have to be altered in order to represent the working conditions 
of a motor combined with any of the phase-advancing devices 
represented in Figs. 1 to 4. Whichever arrangement we adopt, 
there will be quadrature between the current I and the injected 
E.M.F., so that the vector OC will no longer coincide with the 
vector of the slip E.M.F., but will lead over it by an angle 
depending on the injected E.M.F. This itself is the resultant 
of two E.M.F.s, namelv, that of rotation, which leads over the 
current by 90 deg. and that of self-induction which lags by 
90 deg. The latter must naturally be smaller than the former, 
but it can hardly be considered as negligible, since the winding 
which produces the flux $ must have some inductance. This 


may be quite a sensible amount when a stator with separate 
winding is used, but even where the armature current itself 
produces the flux, as in Figs. 3 and 4, the E.M.F. of self-induc- 
tion may be anything up to 10 or even 20 per cent. of the E.M.F. 
of rotation.* The faster the phase-advancing machine is 
driven and the smaller the slip, the smaller becomes relatively 
to the E.M.F. of rotation that of sell-induction. For constant 
speed and if the magnetic loading of the phase advancer is kept 
well under saturation, the E.M.F. of rotation is proportional 
to the flux $, that is to say, to the rotor current. Since the 
E. M.F. required to overcome the ohmic resistance in the rotor 
circuit is also proportional to the current, it follows that the 
tangent of the angle of lead of the rotor current over the slip 
E. M.F. is equal to the ratio of resistance volts to injected volts. 
For the reasons detailed above this phase angle is not quite 
constant, but decreases as the load and slip increase; and if 
there is at heavy loads an approach to saturation in the phase- 
advancing dynamo, the decrease may be considerable. For 
the sake of simplicity in the deduction of the diagram I shall, 
however, assume that the phase angle between rotor current 
and slip voltage remains constant for all loads. 

In Fig. 6 OA is the secondary flux vector. This produces 
the slip E.M.F. OR. This has two components. namely, OV 
the resistance E.M.F. and VR the injected E.M.F. The 
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lettering of this diagram is the same as in Fig. 5. Since AL 
is parallel to OC and OA is at right angles to OR, the acute 


angle at A, namely, y, is; —a and constant. The point A must 


therefore move on a circle. By reason of parallel sides the 
triangles OLA and MED are similar, and therefore the angle at 
D is equal to the angle at A and also constant. The point D 
must also move on a circle. To find the centre of the small 
circle we reason as follows : The central angle at a is twice the 
periphery angle at A. In the equilateral triangle OaL the sum 
of the two base angles and 2y makes 180 deg. ; or one base angle 


and y makes 90 deg. But since y= 5, we find that the base 


angle LOa—a. Thus the centre a of the small circle and the 
centre b of the large circle can be found. It will be noticed 
that the circles have become, so to say, bulgy, forcing the 
primary current vector OD nearer to the vector of the primary 
E.M.F. Oe,. This shows that the power factor has been 
improved. 

* The E.M.F. of rotation is proportional to the difference between the 
mechanical speed of the armature and the electrical speed of the flux 


vector. With a four-pole armature this is half the speed of the slip vector. 
Thus, with a slip frequency v and a rotational speed of v r.p.s. the E.M.F. 


of rotation is proportional to ums. whilst the E.M.F. of self-induction is 
proportional to v. The factors are respectively 0-5 and 0-61, so that the 
injected E.M.F. is proportional to 0:5 ("| 0-61» 0-5u —(0-86v.. With 


a speed of 1.200 revs. per min. and a slip frequency of 2 per second, we 
have Q:0u —0:86» —10— 1°72 .8S:28 out of 10. The reduction of the in- 
jected E.M.F. due to self-induction amounts thus to 17 per cent. 
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The diagram is not to scale; it was necessary to exaggerate 
leakage and magnetising current so as to keep the different 
lines well apart. With a leakage ratio of 7 per cent. to 8 per 
cent., corresponding to a translation coefficient of about 96 
per cent., and a circle ratio EM : OE —12 or 13, it is quite easy 
to obtain unity power factor or even a leading primary current. 

We can now complete the circle diagram by taking account 
of the resistances in primary and secondary circuits. As 
regards the latter, it should be noticed that the secondary con- 
tains the phase advancer and therefore its resistance is increased. 
The phase advancer has not only the ohmic resistance of its 
winding, which requires an E. M.F. proportional to the current, 
but also brush resistance to which Ohm's law cannot be strictly 
applied. As. however, the brush voltage loss is only a small 
fraction of the total, we may introduce an average value for 
brush resistance as if that also obeyed Ohm's law. Let. then, 
R be the resistance in one rotor phase and I the current. The 
product RI is then represented in Fig. 6 by OV measured with 
the same volt scale as OR, the slip voltage. 

Fig. 6 has been deduced as a current diagram, it being tacitly 
assumed that stator and rotor have equal winding. The tran- 
sition to a volt diagram is usually made by assuming all current 
vectors rotated by 90 deg. Then OD becomes a measure for 
the inductive drop mLI, in the primary. In a diagram drawn, 
to scale the angle between OD and ED is very much smaller 
than that shown in Fig. 6, and it 1s generally assumed that the 
inductive voltage drop may be represented by ED. This 
assumption, although not quite accurate, simplifies the diagram 
and will also be made in the present case. In the same way 
we shall adopt the approximation that the resistance drop in 
the primary may be represented by a vector drawn at right 
angles, not to OD, but to ED. "The watt component of the 
voltage in the secondary must then be drawn at right angles to 
ED, that is, in the direction DH. 

The total flux interlinked with the secondary is OA, but of 
this only the component AF at right angles to the current 
vector OC produces current according to Ohm's law. We must 
therefore consider the watt component of the E.M.F. in the 
secondary as proportional to the flux AF, whilst the primary 
E.M.F. is proportional to the flux OE. Assuming now the 
customary representation of the action as that of a transformer 
with the same frequency in both circuits, the ratio of the two 
E.M.F.s will be the same as the ratio of the two vectors OK 


and FA. 
e, OE 10L 


e; AF » AF 
By drawing MG parallel to ED we obtain the quadrilateral 
MGDE, and this is obviously similar to the quadrilateral 


OFAL. so that the ratio OL/AF may be replaced by the ratio 
ME/DG. We thus obtain for the E.M.F. in the secondary the 


expression 
—o IPG 
25h EM. 


By using the same volt scale in which ED represents the 
E.M.F. of self-induction, e, = OM, and we have also 


C= iy DG 
Since OM = OE4-EM and the circle ratio is given by 
"m KM — op 
Ob l~? 
e EM 7° 
and this gives finally l 
e,— DG 


?] 

DG must be measured with the same volt scale in which OM 
represents the impressed primary E.M.F. The coefficient )] 
(which is of the order 0-92 to 0-97) comes into our equations 
is we make the diagram represent two different circuits. 
i We restrict its use to the primary this coefficient vanishes, and 

en ED represents directly that part of the secondary current 
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which is translated into the primary and DG represents that 
part of the secondary E.M.F. which is actually translated into 
the primary. By using two scales, namely, an ampere scale, 
so that OM represents the ideal primary short-circuit current, 
anda volt scale,so that OM represents primary impressed E.M.F., 
the diagram gives the working condition of the motor as far as 
the primary circuit is concerned. We have still to complete 
the diagram so as to take account of the copper losses. In 
Fig. 7 the lines represent electric quantities translated into the 
primary. OM represents the ideal primary short-circuit 
current without a phase advancer being used, ED is the secon- 
dary current, OM is to a suitable scale the primarv impressed 
E.M.F. and DG is to the same scale the secondary E.M.F. We 
assume that the angle of phase advance a is constant. for all 
loads within the working range of the motor. It has already 
been pointed out that this assumption is not correct, because 
it neglects the effect of the increase of the E.M.F. of self-induc- 
tion in the phase advancer with increasing slip; and the 
assumption is quite wrong when extended to the starting period, 
where the slip is so great that the self-induced E.M.F. exceeds 
that of rotation, so that the phase advancer becomes a phase 
retarder. For the sake of simplicity I shall. however, assume 
that a is a constant angle and this assumption is nearly correct 
for a moderate working range. It can be made quite correct 


if some regulating appliance is provided for speeding up the 
phase-advancing dynamo as the load on the motor increases. 


1 


DG 
The E.M.F. in the secondary is E, - ar and the current 


ED : 

is [= P * The power in one phase is therefore given by 
T ED x DG l 

the product of these two quantities P= " ', that is, 


twice the area of the triangle EDG divided by the numeric jj. 
Since DE is parallel to MG, the area of EDG is the same as that 
of the triangle EMD and twice the area of the latter is the pro- 
duct of EM and DP. We obtain thus also the expression for 
ME x DP l 

the power P= "d and since EM/OM =, we also have 
P=OMxDP. But OM is the primary impressed star voltage 
and DP is the watt component of the primary current. The 
length of the ordinate DP measured to a suitable scale gives the 
primary power per phase. In the same wav the height of D 
over EG, measured to a suitable though not necessarily the 
same scale, gives the power per phase in the secondary, and this 
is the same as in the primary because up to now we have 
neglected losses. We may thus either use the triangle MED 
or the triangle GED as representing primary power, but the use 
of GED is inconvenient, because the scale to which DQ repre- 
sents primary power is continuously changing. As the point 
D moves on its circle the point G also moves on a circle with 
MH as diameter; consequently the base EG of this triangle 
does not remain constant and the height DQ may not be taken 
as proportional to the area of the triangle GED. 
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Let us, however, for a moment assume that we do not mind 
the inconvenience of having to determine a power scale for a 
particular position of D, so that DQ shall represent the power 
input per phase in the primary. DE is the wattless and DG is 
the watt component of the E.M.F. Of thelatter the part DD, 
is lost in primary resistance and the part D,D, is lost in secon- 
dary resistance, the latter including the resistance of the phase- 
advancing dynamo. Since the angles DED, and DED, are 
constant, the points D, and D, also travel on circles. Their 
centres b, and b, are found by the well-known relation which 
applies also to the ordinary circle diagram, namely, 

R, RytR 
bb = Eb t, and bb, = Eb pn 
where R, is the resistance per phase in the primary and R that 
in the secondary. 

The power input into the secondary is obviously proportional 
to the area of the triangle EGD, and the power output from 
the secondary is proportional to the area of the triangle EGD.. 
If, then, we call P the power input into the primary, P, the 
power input into the secondary and P, the power output from 
the secondary, we have the following ratios between these 
three powers :— 

P: Pi: Pee DODO, D. 
P: Pi: P-DG: DG: DG 

Drop a perpendicular from G to M, and join M, to D. Then 

drop perpendiculars from D, and D, and mark the points d, 
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and d, where they cut the line M,D.. Obviously we also have 
the ratios "E mE 
AP PDP d Pia 

We can now abandon the inconvenient special scale by which 
DQ represents the primary power input and measure all the 
powers on the lines DP, d,P, and d,P, to the same scale, what- 
ever may be the positions occupied by the points D and G. 

Since input into the rotor is equal to the product of syn- 
chronous speed and torque, the length d,P, represents torque 
as in the ordinary circle diagram. | 

The slip is represented by the ratio 

uxo DD, 
SIP = pg 

In Fig. 8 is shown the part of the circle diagram as far as it 
covers the working range of the motor. By way of comparison 
the circles referring to the same motor without phase advancer 
are also drawn. The scales for input, torque and output are 
the same ag for the moter without phase advancer. The cor- 
rection for mechanical resistance due to friction and windage 
is made in the usual way by measuring the torque and output 
lines not right down to the horizontal, but to the slightly higher 
base line p, pa, whilst the allowance for iron losses is made by 
measuring the input to the slightly lower base line through p. 


OD represents the primary current, Dp the input, d, p, the 
torque and d, p, the output. The diagram is roughly to scale 
for a motor having 9 per cent. leakage and therefore a circle 
ratio of 10to 1. It will be noticed that the torque is very much 
greater than the same motor could exert if it were to be used 
without a phase advancer, whilst the power factor is very near 
unity over a fairly wide range of load. 

Fig. 8 is only valid under the supposition on which the whole 
of the above theory has been based, namely, that the injected 
E.M.F. is under all circumstances strictly proportional to the 
rotor eurrent. In practice this condition cannot be fulfilled 
at a reasonable cost. We should have to make the phase- 
advancing dynamo so large, relatively to its volt-ampere output, 
that only the straight part of its characteristic would be used 
and we should have to provide some automatic speed regu- 
lation whereby the dynamo would be speeded up with an in- 


crease of load on the motor. This might be done by letting the - 


primary or secondary current pass through a solenoid, the 
plunger of which would actuate some device to regulate the 
speed of the auxiliary motor driving the phase-advancing 
dynamo. If all this expense and complication were really 
necessary it would make the use of phase advancers imprac- 
ticable, but fortunately it is not necessary that we should reach 
the absolute perfection in phase advancing represented in Fig. 8. 
It is not important that the point D should move exactly on a 
circle struck from a fixed centre ; all we care about is that the 
point D should move on a curve well outside the circle of the 
diagram for the motor if working without phase advancer. We 
may therefore work the phase-advancing dynamo at a reason- 
able degree of saturation, and we need not vary its spéed. The 
result will be that the angle a in Fig. 6 will not be a constant, 
but will decrease with an increasing load, and that consequently 
the point D will at heavy loads take positions more to the right 
than shown in Fig. 8. The character of the curve ED will be 


O 


Fic. 9. 


as shown in Fig. 9. This is not so favourable as the ideal case 
represented in Fig. 8, but it is still a great improvement on a 
motor working alone. The primary current, if the motor is 
running unloaded, is UDo. at full load it is OD and at overload 
OD'. The power factor is near unity over a fairly wide range 
of load and the overload capacity 1s considerably increased. 
This is a point of practical importance in all cases where the 
motor is liable to large excesses of load of short duration. The 
size of motor, if not provided with a phase advancer, has then to 
be selected with reference to this overload. A larger motor 
than corresponds to the average load must therefore be chosen 
and the yearly efficiency as well as the power factor will be less 
than in the case of a smaller motor provided with a phase 
advancer. : 

The type of phase advancer considered in the above theory 
is that originally devised by Mr. Leblanc. It is essentially a 
direct-current dynamo worked as an alternating-current gene- 
rator. Being a generator, it must be driven, and for this pur- 
pose it may be either belted to the main motor or receive power 
from an auxiliary motor. It has already been pointed out that 
the E.M.F. of self-induction in this machine opposes the E.M.F. 
of rotation and thus reduces the injected E.M.F. This op- 
posing E.M.F. increases with the slip and we thus get a dis- 
turbing element of varying intensity. To reduce the relative 
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dy tage importance of this disturbing element we must therefore so | halls is. of course, completely enclosed, the external woodwork being 
arrange matters, that the E.M.F. of rotation should normally | panelled to harmonise with the station fitments, 
4! The inspection began at the Bank Station, where some difficult 


fure A 
be considerably greater than the I2. M.F. of self-induction, and 
| runs with the trunks which deliver tho treated air to the platforms 
At the same station the lavatories of the City 


—M 
t. d, ji "y 


S Very ms 
Tbe se this means that the phase-advancing dynamo must. be built ated 
with a very small air space, so as to require a minimum of ex- | Mr» pom out. At j 
- Corporation are supplied with ozonair from tho local plant. The 


IS VEIY pegs 
citing turns on the field and that it must be driven at a high delivery ducts in this instance are inconspicuous by being run in with 


speed. The necessity of driving it at all is an inconvenience, 
whilst the necessity of driving it at high speed introduces 
difficulties of commutation. Neither circumstance is snfli- 


the existing woodwork. 
In the piping of the ozonised eir to the station platforms many 


li the “v ] E 
difficult corners and angles have been negotiated. Fig. 2 is typical 
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le fae ciently serious to prevent the use of Tn 
the Jaw phase advancers built on Mr. Leblanc's ul 
ere with. principle, and the fact that such ND T ! 
iil he ue machines are in successful use proves MS P 
pes] ter that the difficulties can be met by skil- >A 4 
WIth ar it ful design and good workmanship; yet nu 
letting ts it is from a practical point of view ee 
na? desirable to avoid both the necessity nid 
nlite te of driving the apparatus and of making . M OZONE CEMEMATOR E: incert oon 
` . hie MINC CHAMSIA Of FAM C comcaten 
ue nus special provision for sparkless com- G ovt CBAR p Le Ades 
^" s p : W warea  rhOUCH D orom owe 
E mutation. It is with these aims that T aras hue 
ee I have designed the phase advancer TERRACE | 
ies about to be described. T RARE ee 
don Pis (To be concluded.) ane ee , "x 
Aet à DONE NE EE X n Mice E 
vle ut MET | K Y lur TN -" , | MS | 
need, We OZONAIR ON THE CENTRAL gee ea \ i ee en ee pe Ales 
T LONDON RAILWAY. = M n CE E a Lor E OE 
en, Ts Fie. l.—CENERAL Dii3RAM OF OzoNaiR PLANT AT TUBE STATIONS, SHOWING DETAILS OF 
ME On Friday last à party of pressmen was PEE NE SSE DEER DECE i 
CS conducted over the ozonair installation on- 
a the Central. London Railway by tho officials of the line and the | of the class of work carried out in this connection. Tho main trunks 
Diu representatives. of Ozonrir, Ltd. 4 Tho initial equipment was | which ere stayed in the centre of the stairway shafts wore simple 
installed on the lino about 18 months ago at the Bank Station, | matters compared with the ceiling and arched roof work in the 
and a3 a result the extension of the scheme to all the stetioas | pesseges and corridors. The Bank being a shellow station was 
was decided upon. The process adopted of producing ozone by the | provided with a trunk which was fitted into the crown of the erch on 
action of a high potential silent electric discharge on the oxygen of the | the main stairway and furnished with a flat bottom. Ventilating 
air is well known to our readers. The plant on the Central London | engineers will appreciate tho difficulties in maintaining the correct 
| | 
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z Fic. 2.—TypicaL Bexps on MAIS OZONAIR TRUNK AT Boxp-sTREET | Fic. 3.—OZONIZER AND TRANSFORMER AS USED ON CENTRAL LONDON 
" ] STATION. RAILWAY. 
I" 
i Railway is an application of this method on a large scale. At cech | area of the trunks throughout all the awkward turns and twists of the 
station the equipment includes a rotary converter, a transformer | subways. Fig. 3shows the type of ozonizerand transformer installed 
ateach of thestations. The totel capacity of each equipment is 5 kw. 


At the luncheon following the inspection Mr. E. L. Joseph, of 
Ozonair, Ltd., expressed his thanks to the Central London Railway 
Co. for the facilities which they had afforded the party for going 


over the ozonair plant. 


and a motor-driven Sirocco fan ; accessory to these are air washers 
i and filtering screens. This apparatus is fixed at surface level and 
| usually in the booking hall whence the upper air is drawn into the 
' particular local system. Reference to Fig. 1 will explain the details 
> — €f the arrangements employed. The plant in each of the booking 


E 2 


22 


— 


De Glectrictam. 

The Oldest Weekly Electrical Journal (established weekly 1861-1878), 
published every Friday, Price Sixpence; Post Free, Sixpence-Halfpenny. 
Editorial, Publishing and Printing Offices, 

1,243, SALISBURY COURT: FLEET ST., LONDON. 


@el. : Holbora pone Tele. : ELEOTRIOIAN NEgWSPAPER LONDON. 


AU Letters relating to Subscriptions, Advertisements and other business 
matters to be addressed Publisher, “* Tug ELECTRICIAN,” Salisbury. 
court, Fleet-st., London. Cheques and P.O.a to be crossed “ Coutts & Co." 

Ali Editorial communications to be addressed to THE Epitor. Letters 
for insertion in “ THE ErECTRICIAN," or containing questiona, to bi 
accompanied by name and address of the writer as evidence of good fatth 
No notice is taken of anonymous communications. 

THe ELECTRICIAN " offera exceptional advantages to Advertisers, and 
has an influential circulation all over the World. This statement i 
guaranteed. 

Advertisement Rates, &¢., forwarded on application to the Publisher. 

TRADE ADVERTISEMENTS intended. for the current issue must reach the 
Office at latest by Wednesday evening's post. Renewals of erpiring 
Advertisements and alterations to standing Advertisements by firat post 
Wednesday. Wrapper Advertisements by first post Wednesday. 

Contracts and other OFFICIAL ANNOUNCEMENTS, AUCTIONS, APPOINT- 
MENTS VACANT AND WANTED, and all kinds of SMALL ADVERTISE - 
MENTS accepted up to 3.30 P.M. Thursday. 


The Bates for Subscription to " THB ELECTEICIAN " are aa onder i— 
YEAR. Harr-YkAR. QUARTER. 

United Kingdom 26a, Od. ... 138. 6d. ... 7a. Od. Post free, 

Canada see see 288. 3d. ... 14s. Od. ... "7s. 0d. payable 

Postal Union ... 30s. Od. ... 163. Od. ... 88. 0d.) in advance, 

(This charge includes all the numerous Supplementa.) 

New volumes of '" Tuk ELECTRICIAN " commence in April and October. 

Vols. I. to LXVIII. can now bo supplied. Price on application. 


ELECTRICITY SUPPLY TABLES AND DATA. 


This valuable set of comprehensive Tables and Engineering Data 
relating to Electricity Supply, to Electric Power (with Maps of 
Areas), and to Electrie Traction on Railways and Tramways in the 
United Kingdom, the Colonies and some places abroad, is now ready 
and can be obtained complete in handy book form, price 6s. 6d. 
post free. A complete Index is included. 


———— M — — Em a nr ee rr an 


“THE ELECTRICIAN” SERIES O 
STANDARD ELECTRICAL BOOKS 


ean be obtained of all Booksellers at Home, $n the Colonies, and Abroad. 


Evectric Lamps AND Et EcTRIC LIGHTING. By Prof. J. A. Fleming. 6s. nett. 

ELECTRICITY METERS: TH@IR CONSTRUCTION AND MaNASEMBNT, By C. H. W. Ger- 
hardi. Profuse!y illustrated, Price 9s. nett. 

Evectriciry IN HonRricuLTURER, By Prof. S. Lemstrom.  Tllustrated. 3s. 6d nett. 

Rapio-AcTiviTY . AN ELEMENTARY TREATISE, FROM THE STANDPOINT OF THB Dis- 
INTEGRATION THEORY. By Fredk. Soddy, M A. Price 6s, 6d. nett. 

ELECTROMAGNETIC THEoRY, By Oliver Heaviside, Vol, I, Price 12s. 6d, Vol. Il. 
Price 12s. 6d. Vol. 111. ready tn 1912. 

Motive Power AND GrariNa FOR ErgcTRICAL MacHINery. By E. Tremlett Carter, 
C.E,M.I.E.E. Revised by G. Thomas-Davies, A.M.I.E.E., F.C.S. Price 6s. 64, nett. 

MAGNETIC INDUCTION IN IRON AND OTHER METALS, By Sir J. A. Ewing, F.R.S. 
Price 10s. 6d. (Price 6s. 6d. 

PRACTICAL Nores ror ErgcTRICAL Stupents, By A. RB, Kennelly & H. D, Wilkirson. 

A Pocket Book or EtgcTRICAL ENGINEERING FonMULA. By W, Geipel and H. M. 
Kilgour. Price 7s. 6d. nett. 

EtgcTRicAL TESTING FOR TELEGRAPH ENotNEBRS, By J. Elten Young. Price 10s. 6d. 

STUDENTS’ GUIDE TO SUBMARINE CABLE TgsTING, By H. K. C, Fisher and J, C. H. 
Darby, Price 7s. 6d. nett. 

SIGNALLING Across SeAcB WiruoUT Wires! Tug Worx or Hertz AND His Succes 
sors. With new Chapter on Tuning. By Principal Sir O. J. Lodee. Price 5s. nett. 

THs Art or EtgcTROLYTIC SEPARATION OF MataAcs. By Dr. G. Gore, Price 10s. 6d. 

Evectro-CHemistry. By Dr. George Gore. Price 2s. 

BEGINNBR'S MANUAL OF SUBMARINB CABLE TESTING AND Workin® By G, M. Baines, 
Price 7s. 64. nett, 

CARBON MAKING FOR ALL ELgcTRICAL Furposes, By Francis Jehl. Price (9s. 6d. 

“THe Evectrician” HANDY Wing TABLES FOR THB Pocket. By P. B. Down, Wh.Ez., 
A.M.I.Mech.E. Price 2s. 6d. nett. 

THe RariNo oF Evectric LIGHTING, ELBCTRIC TRAMWAY, AND SIMILAR UNDERTAKINGS, 
By W.G. Bond, M.I.E.E. Price 2s. 6d. nett. 

Drum ARMATURE WINDING AND CommutaTors. By F. M. Weymouth. 7s. 6d. 

PRIMARY BATTERIES} THEIR CONSTRUCIION AND MANUFACTURB. By W. R., Cooper. 
Price 10s. 6d. nett. [Price 10s. 6d. nett, 

SECONDARY BarrgRIES |! THEIR CONSTRUCTICN AND MANurACTURS. By E. J. Wade. 

Borer FERD Water. By F. A. Anderson. Price 6s, nett. 

Tug MANUFACTURE OF ELgctric LIGHT CARBONS. Price 1s, 6d, 

THe LOCALISATION OF FAuLTS IN Ecectaic Licht Casitas. By F. C. Raphael. 7s. 6d. 

Tug SrBAM-EHGINB INDICATOR AND INDICATOR D:aGRAmMs, Edited by W. Worby 
Beaumont, M.I.C. E.,, M.I.M E., &c. Price 6s. nett. 

THR Evectric Arc, By Mrs. Ayrton. M.L.E.E. Price 12s. 6d, 

Tramway TRACTivR Errort AND Power DriAaRAM, By Arnold G. Hansard, B.A, 
A.M.LE.E. Price 2s. 6d. nett In Tube, 3s. 

Tue British Post OrricB TELEPHONE Service. Fully Illustrated, Prize 3s, 6d. nett. 

Tug Two-Tone VIBRATING TRANSMITTER AND CABLE INDUCTIVE SIGNALLING. By 
Edward Raymond-Barker. Price 1s. nett and post free. [Price 3s. nett. 

THE CLASSIFICATION OF ALTERNATE-CURRENT Motors. By V. A. A. Fyan, M.I.E.E. 

ELacTRICAL MANUAL FOR Minina EwaiNEERS, By H. J. S. Heather, M.I.E.E. 


Ready Shortly. 

THE THEORY OF THE SUBMARINE TSLEGRAPH CABLE. By H. W. Malcolm, D.Sc. 
In Preparation. 

Yue MscHANICAL DasiaN AND CONSTRUCTION OF GENERATORS. By R Livingstone. 
In Preparation 

SrupiBs:N Licht Propuction. By R. A. Houstoun, M.A., Ph.D., D.Se. Nearly Ready. 

LIGHT, RADIATION AND ILLUMINATION. From the German of Paul Hogner, translated 
by Justus Eck. Nearly Ready. 


(The remaining portion of the list of “THe ELECTRICIAN " SERIES OF Books will 
appear next week.) 


THE‘ ELECTRICIAN, MAY 17, 1912. 


SPECIAL NOTICE. 


NOW READY. 


Vol. LXVIII. of '* Tug Evrecrricran.” Bound in Publisher's covers. 
Price 17s. 6d. Postage U.K. 1s. extra, abroad 2s. 6d. 
Cases for binding Vol. LX VIII. now ready, price 2s.: post free, 9a. 3d. 


THE MEASUREMENT OF ELECTRICAL 
ENERGY. 


The measurement of electrical energy occupied the atten- 
tion of the Institution last week, and it is, perhaps, a matter 
of regret that electrical measurements are seldom discussed, 
Yet we would not take that as an indication of neglect by 
the electrical engineer. On the contrary, measurement is 
very much indeed in his thoughts. But difficulties are apt 
to arise when there is no sort of co-relating force in action, 
such as there would be if the question were submitted to 
general discussion at not infrequent intervals. Not every 
one is able to survey and to form a reasonable opinion upon 
the facilities tliat are available in measurement. 

The field of electrical measurement is now so wide that 
a single individual cannot well be conversant with the 
whole of it, more particularly if he is engaged in other 
branches of work. In laboratory measurements of a high 
degree of accuracy there are always pitfalls, and new 
developments open up new difficulties. Thus, the rise of 
wireless telegraphy during the last few vears has brought 
with it many problems in measurement, such as the resis- 
tance to high-frequency currents and the efficiency of trans- 
mission of oscillations. The placing of such measurements 
on a sound footing necessitates, in the first instance, a good 
knowledge of theory, as well as experience in the manipula- 
tion of instruments. | 

Leaving laboratory measurements on one side, we come 
to those that are made in the evervdav work of electrical 
engineering, in which an accuracy of, say, $ per cent., or 
even a less accurate result, is all that is expected. Here 
it is largely a question of faith in the instruments at hand, 
the methods themselves being quite simple. Every now 
and then, however, the question is asked, Are the instru- 
ments as accurate as is assumed ? For example, are the 
instruments that measure the output of a station as accurate 
as is implied by the calculation of the costs per unit gene- 
rated to two places of decimals? Instruments are often . 
purchased after being tested on steady load, and are 
straightway set to work under very different conditions. 
Are we justified in assuming that the accuracy will be 
unaffected by the new conditions? Supply meters are 
particularly subject to treatment of this kind, and an error 
of I per cent. one way or the other is not a negligible matter 
in the case of large consumers. Indeed, it behoves the 
station engineer to assure himself generally that his instru- 
ments are giving indications which are correct. within the 
allowable limits. 

One occasionally hears echoes of doings and savings 
that show that there is growing up amongst electrical 
engineers a faddiness in the matter of measurement which 
is neither good for the instrument user nor for the mstru- 
ment maker. Requirements are called for, in themselves 
of no importance, which are forced into spurious importance 


I 


E^ 
-~ 


THE ELECTRICIAN, MAY 17, 1912. 229 


een a T 


by the way in which thev are urged. We hear of pressure 
brought to bear upon instrument. makers to introduce 
variations in. their types for which no adequate reason, 
either scientific or practical, could possibly be urged. Yet 
that pressure is allowed to have effect, and a really bene- 
ficial change which the instrument maker contemplated 
ix held in abeyance for a time. 

Hence the good service that can be done, and we believe 
was done, by the Papers which were read last week. — For 
one thing. there was set at rest the doubt which existed 
with regard to the metering of tramway loads. We had 
evidence brought forward in both Papers, supported by 
careful and well devised experiments, and the further 
contributions on the same lines which were made by some 
of the speakers in the discussion ; 
was conclusive that the doubt may be dismissed. Mr. A. P. 
TROTTER remarked that he had alwavs believed that a good 
meter—and there were many of them—would work equally 
well on a tramway load as in a laboratory test; his faith 
therefore in the reliability of meters has evidently not been 
at fault. Mr. ROGER SMITH’S experience with meters on 
the Great Western Railway loads is also very satisfactory, 
So that with careful choice of meters and attention to their 
installation and upkeep, their operation leaves little to be 


and the combination 


desired. It may be noted, however, that it is better, as 
Mr. TROTTER suggested, to instal meters of different. types 
for measuring a varving load rather than three of the same 
tvpe in series, as is sometimes done. 

But the two Papers and the discussion. which took place 
upon them will have, we hope, the further desirable effect 
of bringing home to the minds of those who buy and sell 
electricity that metering is a 
indeed, not to speak of verv great money 
Whilst upon those whose duty it may be to use measure- 
ment, not so much on the commercial side in the settling of 
accounts as on its economical side in its function of " Guide, 
philosopher and friend ” 
would be impressed the importance of using wisely the 


a subject of verv great interest 
Importance. 


in the economies of production, 
instruments which were their constant care. In connection 
with the general treatment. of meters, we should like to 
eniphasise a suggestion made by Mr. J. RENNIE—namely, 
that if engineers could be persuaded to spend a little more 
on their meters the latter might be fitted in more handsome 
cases, with bevelled glass sides, with the result that they 
would receive greater consideration and better handling than 
those with a plainer and more substantial-looking covering. 

The startling tales told by the authors and by some of 
the speakers in the discussion, in which were laid bare the 
pitfalls that beset the footsteps of one whose duty is elec- 
trical measurement, were rather disquieting, and we can 
imagine that some station engineers would last Friday 
morning be constrained to examine somewhat more criti- 
cally than was their wont the instruments and surroundings 
of their switchboards. Sometimes the written word is 
intended to persuade, sometimes to promote thought. We 
may safely, we think, congratulate Prof. ROBERTSON and 
Messrs. MELsoM and EasTLAND that their Papers served 
both purposes, and especially the more important of the 
two, the latter. 


REVIEWS. 


(Copies of the undermentioned works can be had from THE ELECTAICIAN Offices, post 
free, on receipt of published price, adding 3d, for books published under 23, Add 
10 per cent. for abroad or for foreign books.) 
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Magnetismo e Elettricità. By F. Grassi. (Milan, 1911: Ulrico 
Hoepli.) Pp. xxii+878. L7:50. 

This is not a text-book; its scope is too wide and its treat- 
ment of the branches of the subject is too general. The 
avowed intention of the author, Prof. Grassi, is to present the 
principles of electricity and magnetism to those who wish to 
acquaint themselves with their varied applications, but who 
do not necessarily wish to devote theniselves specially to their 
study. 

There is in every civilised Community at the present day, a 
large number of educated people who, however expert they 
may be in their own callings, must find it a great drawback to 
he ignorant of the simplest principles that underhe the working 
of the manv electrical contrivances that figure so prominently 
in their ordinary life. 

To this class, a book like the one before us should prove 
of great use, either for occasional reference to an electrical 
topic of passing interest or as an introduction to its systematic 
study, Although the style is simple and popular, the infor- 
mation imparted is clear and accurate. The author labours 
under the disadvantage of excluding algebraical analysis from 
his pages. This enhances the difficulties of writing a satis- 
factory book on any department of physics, as it requires an 
exact and deep knowledge of the subject to treat it without 
the aid of mathematical analysis. 

The author of the present volume has accomplished a praise- 
worthy task in placing before his readers an interesting and 
intelligible account of electrical and magnetic phenomena. He 
has spared no pains to be thoroughly up to date, as evidenced 
by his chapters on radio-activity and wireless telegraphy, which 
contain references to the latest discoveries up till 1911. 

The mere list of chapters, some thirty in number, is eloquent 
of the wide field now covered by electricity and its applica- 
tions. Beginning with an explanation of energy and its trans- 
formations, the reader is Jed through the principles of electro- 
statics, current electricity and electromagnetism to the practical 
branches of the generation and distribution of electricity for 
lighting, traction, &c. 

The chapters on Röntgen rays, radium and radio-activitv, 
and wireless telegraphy possess particular merit. Excellent, 
too, is the description of the automatic telephone apparatus 
recently introduced into this country. Familiarity has not 
diminished the author's enthusiasm for new discoveries, and 
he is not sparing in his adjectives of admiration. 

Whether this class of book—a sort of elementary encyclo- 
pedia of electrical sctence—would appeal to a large circle of 

readers, appears doubtful. Anvone who was interested enough 
in the subject to appreciate Prof. Grassi’s explanations, would 
surely ask for more, and would not stop short of the analytical 
and quantitative methods. Perhaps, as already mentioned, 
its true function is to satisfy the first quest after knowledge 
of the intelligent amateur and to persuade him to more serious 
study . J. R. D. 

Depreciation and Wasting Assets: Their Treatment in Assessing 


Annual Protit and Loss By P. D. Leake. (London: H. Good. 
& Son.) 


Mr. Leake is a prominent member of the Institute of 
Chartered Accountants, of the Institute of Directors and of the 
Royal Statistical Society, and he has during the past few years 
made important contributions to subjects co-related to the 
book under review. The subject of depreciation is one which 
is always with us, but it is only bv constantly bringing the 
matter before individual firms, joint. stock companies and 
public bodies engaged in industrial enterprises that the part 
which depreciation and wasting assets plav in the annual profit 
and loss account will get timely and adequate attention 
directed to it. Probably this is the most important of all 
matters demanding attention when annual statements of 
accounts are in preparation, and so Mr. Leake treats of a sub- 
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ject of universal importance. It has been rightly stated on 
many occasions that if the question of depreciation had been 
given as much attention as the distribution of so-called profits, 
many a firm of standing which has passed out of the running 
would have been in successful existence to-day. The time of 
reckoning inevitably comes, and it is usually a time of dread 
and trouble to those who have to face the fact that the require- 
ments of business necessitate an overhauling of their indus- 
trial plant, machinery and apparatus, for which no adequate 
fund has been provided. It is Mr. Leake's privilege, and we 
may say his dutv, as a chartered accountant, to put the various 
points relating to depreciation and wasting assets prominently 
before those whom such matters directly concern, and he may 
be credited with having accomplished his task in an effective 
and telling manner. Mr. Leake has made a special study of 
income tax matters, with which the subject of depreciation 
and wasting assets is closely allied. The accurate ascertain- 
ment of the profit and loss on a year's transactions are prac- 
tically impossible without svstematic attention being given 
to the subject of depreciation, and, as Mr. Leake points out in 
his introduction, it is startling to find a general admission that 
this subject is in a neglected and chaotic state. 

The enormous development of joint stock and municipal 
trading enterprise has brought this question to the front, and 
it will be well within the memory of ELECTRICIAN readers that 
only a very short time ago this question of depreciation, in its 
application to electricity supply undertakings, was a vexed one, 
dividing engineers and statisticians into two camps, as it were, 
the one condemning, the other extolling, the methods 1n vogue 
for arriving at the adequate provision of depreciation for 
supply station plant, machinery, apparatus and accessories. 
Bearing this in mind, we feel that we may well direct our 
readers’ attention to Mr. Leake's book for a full and particular 
discussion upon the various items involved in making such 
provision. Those responsible for the management and up- 
keep of large electricity undertakings are keenly interested in 
such matters. Obviously, Mr. Leake's book does not apply 
any more directly to electrical than to other industries, but 1t 
has at least equal application, and for this reason may be 
accepted as an excellent work of reference on an expert ques- 
tion. As an appendix a table is provided showing the propor- 
tion of the whole-life output of industrial plant receivable 
annually in comparison with the proportion of the cost charged 
annually to revenue under various methods of distribution in 
common use. | 

Mr. Leake points out that the term “ expired capital outlay ” 
accurately denotes the meaning of the word * depreciation,” 
and suggests that the substitution of this term is desirable, 
because the word “ depreciation ” means much more than is 
intended. There is set out and fully explained and illustrated 
a simple scheme for measuring the annual depreciation of plant 
—using the word in its widest sense—in such a way as to 
secure complete and continuous co-operation between engi- 
neers and accountants by means of the regular observation and 
record of the behaviour of and changing conditions affecting 
cach class of plant, combined with the use of suitable account- 
ing equipment. 


ELECTRICAL METERS ON VARIABLE LOADS. 


We give below an abstract of the discussion which took place 
at the Institution of Electrical Engineers on Thursday, May 9th. 
The Papers jointly dealt with on that occasion were "' The 
Behaviour of Direct-current Watt-hour Meters, more especially 
in Relation to Traction Loads, with Notes on Erection and 
Testing," by Messrs. S. W. Melsom and W. H. Eastland, and 
* Electrical Meters on Variable Loads," by Prof. D. Robertson. 


Mr. A. P. TROTTER said that although he did not wish for a moment to 
disparage the value of theory, in his opinion the important question of 
the suitability of meters for steady currents and for traction could not be 
possibly settled by such means. The question of meters for traction loads 
had gradually become more and more important and he had felt a rather 
serious responsibility about it. For although the Board of Trade ap- 
proval of meters had not been actually challenged, he and his assistants 
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had felt uncasy upon the subject because there had been complaints that 
certain meters were accurate enough on steady currents but perfectly 
unsuitable for dealing with a traction load. When such meters were sent 
to the Board of Trade for verification and were tested upon steady loads, 
the suggestion had been made that the test was worth nothing because 
the meters were going to be used on a varving load. He felt that the 
question must be settled in a practical way. He had always held the 
opinion that a good meter—and there were many— would. work as well 
on a tramway load as on a laboratory test load, but this opinion was 
founded on general principles. No arguments that he had heard had 
altered his views. On the contrary, upon inquiring into meter troubles 
at traction stations, plenty of reasons were generally found for them, such 
asthe field from hire; lighting mains passing just behind the meters 
carrving an entirely different load fromthe tramway load. He believed that 
fairly good tests could be made with portable meters of at least two 
types, which could be put in series with the traction load and sent back 
for verification. This was better than the common practice of putting 
three meters all of the same type in series and taking the two best. 
If two meters of different types were taken which pave readings week 
after week to within 1 or 2 per cent., it would not be a tluke. He felt 
that the two Papers under discussion settled once and for all that all 
good meters were quite suitable for traction or very variable loads, 
although tested in the laboratory upon steady load. Dr. Robertson's 
Paper contained a practical test of two meters, and from the practical 
point of view his experience agreed. with that of Mr. Melsom, but, as far 
as Ihe theory was concerned, he (Mr. Trotter) felt that the conclusions 
were not quite sound. The question of fluid friction was no doubt a 
difficult one, but to condemn mercury meters in the general wav Dr. 
tobertson did was rather surprising. and in that connection he thought 
the author and any one else who was interested in the matter should con- 
sult an article on fluid friction which appeared in THE ELECTRICIAN, 
Vol. XXVIL, p. 190, upon Prof. Perry’s meter. Mercury meters worked 
under proper conditions were extremely good and useful instruments. 
Mr. N. H. HOLDEN, as representing one of the manufacturers, wished to 
say how pleased they were that the N.P.L. had taken up the question of 
the use of meters on very variable loads. The point had «ften been 
brought to their notice by would-be customers and they had always 
replicd that the meter would be all right. But they had no opportunity 
of carrying out tests on the question and even if they had they would not 
have anything like the authority of those made by the N.P.L. He pre- 
sumed that the reason figures showing effects of tilting out of level were 
not given for meters D and A and for cffects of stray fields on meters D 
and G were because there were no effects on those meters to record. M 
Fig. 3 of the Paper was taken as a fairly representative curve of voltage 
variation under working conditions it would appear that 3 per cent. up 
and down would amply cover these, He ventured to suggest, therefore, 
that additional cur ves showing the etfects with only 3 per cent. variation 
might be useful. Regarding Prof. Robertson's Paper. that gentleman 
applied to the speaker's firm to supply him with meters, but, in view of 
the fact that similar tests were being made at the N.P. L.. his request was 
declined as they considered that unnecessary duplication would result. 
This. no doubt, ex plained why Prof. Robertson had to employ a somewhat 
old type of (Chamberlain & Hookham) meter for his test. The meters 
used seemed to have been in very good order and could hardly have been 
better if the makers had adjusted them immediately beforehand. It was 
noticeable that a meter designed so long ago as 1897 by Mr. Hookham 
should show up so well in comparison with modern meters by other 
makers. A 1908 type Hookham meter would have shown up still better. 
Mr. €. A. Baker (L.C.C.) remarked that tramway meters did not fre- 
quently pass through his hands for testing. but a large number of meters 
were now being sent in for testing that were used for measuring the energy 
su pplicd to the very variable loads in connection with illuminated signs. 
As to stray fields, he suggested that the authors’ regret at the lack of 
available definite information on the subject was not surprising, as the 
subject was a very indefinite one. Variations of calibration coeflicients 
due to change of temperature he considered a very important and wide 
field for investigation. For the sine of meters specially referred to by the 
authors he agrecd generally with the suggested. figure of 0:1 per cent. 
increase of speed per degree Contigrade rise of temperature. but for smaller 
watt-hour meters and ampere-hour meters the figures varicd very con- 
siderably, a suggested average being abont 0-3 per cent. per degree Centi- 
grade. For alternating-current meters the figures were much smaller. 
Dr. A. RvssELL said that Mr. Melsom’s Paper was perhaps the more 
orthodox and his resulta were quite in agreement with his (the speaker s) 
experience. It was quite a common belief among engincers a few years 
ago that when a motor meter and a pendulum meter, as, for example. the 
Aron meter, were put on a tramway load there would be a difference 
between their readings. About a year ago he had to take up the subject, 
and asked Mr. Silver to carry out a series of tests on fluctuating loads with 
actual tramway meters. He took the best types of meters on the market 
and had them all placed in series, properly adjusted and calibrated. A 
series of testa were made with both tluctuating and interrupted currents, 
but, as he expected, it was found that all the meters gave the same reading. 
Knowing that meters of different tvpes did not read the same when con- 
nected in series on the switchboard, the probable cause of the error was 
next investigated. It was found that most meters, except those of the 
electrolytic type, were affected by stray fields, even pendulum meters and 
meters with astatic coils being so atfected, owing to want of uniformity 
in the magnetic ficld. The effect of vibration was then tried, and it was 
found that very appreciable errors arose from this cause. As a matter of 
fact the question of metering currents was more or less in the nature of a 
compromise. Ina case he was interested in the producer wanted a motor 
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moter whereas th» congimer wanted a pendulum meter, so as a compro- 
miss six meters were pat in the cireuit, three motor and three pendulum 
meters, ‘They were all calibrated at Faraday House and ought to have 
agreed When pat ia series, Four were pat on the switchboard and there 
were discrepancies (not very lirge) in the readings for the first month. 
The other two. a pendulum meter and a motor meter, which were used as 
standard meters, were installed at a distance from the switchboard, but 
they could be readily inserted in the same cirenit as the four switchboard 
meters when desired. The standard meters showed practically no diffe. 
renee da their records and when again tested at Faraday House they 
agrecd between themselves within close limits. The question of metering 
tramway loads was fairly simple if the meters were pat up properly, well 
away from fields and not subjected to vibrations, Regarding the last 
pirizrapi of Mr. Melsom’s Paper. he was of opinion that there were 
standard meters on the market that could be used for tests i position. 
It was no good taking a meter off the switchboard and sending it to a 
testing institution and then putting it back again, because it was under 
very different conditions in the two cases. As suggested by Mr. Trotter, 
the best way was to place a standard meter in series with the meters 
periodically. Prof. Robertson's Paper was a suggestive and instructive 
one. He had not had time to verify all the mathematies—and most of 
the conclusions given in the Paper were founded on mathematical results 
—but he had done so sufficiently to prove that the appendix was a valu- 
abl* addition to theory. On page 24 of the Paper the author seemed to 


have made a slip in his theorem for the record made when starting and 
stopping a meter, assuming a parabolis law. It was quite correctly stated 
that when there was no thoid friction the error cancelled out. but it did not 


follow that when the fluid friction control became infinite the record was 
matter of fact the error cancelled out in this 


infinite also, As a 
caw ala. 

Mr. A. J. CRIDGE. referring to Mr. Melsom's Paper. thought that the 
static windings now adopted would largely have obviated any trouble 
experienced from stray field, while the oscillating meter had aluminium 
spindles, which should g.t over that difficulty. He did not think the 
author's suggestion to us* meters in parallel was a very practical one and 
he had never seen it done. Regirding the 4,000-ampere meter tested cold 


and hot, was it tested again after it had cooled down, and if so, were the 
Prof. Robertson's tests, although he could tind 


results the same or not ? 
no fault with the apparatus used or the method in which they were carried 


out, were of very htt practical valuc. When unidirectional current 
interrupted so many times in a second that it had root mean square value 
was uscd. the meter could not be expected to'aet very accurately. Some- 
thing like the B. T.-H. rotating armature, which dealt with the pressure, 
must be then employed. Prof. Robertson had referred to the fact that 
the cs illation of the watt-hour meter appearcd to introduce troubles of 
its own, but this did not scem to be verificd by the investigations of Mr. 
Melsom. 

Mr. J. RENNIE thought it would have been well if Prof. Robertson, 
when speaking of meters in a way which might imply comparison, had 
adopted Mr. Melsom's secret method, because the curves shown in the 
Paper were taken under special conditions with a view to emphasising 
certain peculiarities. He wondered why manufacturers of meters did 
not publish an approved specitication together with eurves showing the 
If such a curve were published showing what the 


accuracy of the meter. 
manufacturer was prepared to guarantee it would give a very good idea 


of what was possible. With regard to the general conclusions in Prof. 
Robertson's Paper. he thought the opinions expressed were not sound. 
As regards the carriage question, which was one the Board of Trade went 
mto very carefully a good many years ago, it was found that that method 
of ascertaining the capabilities of meters was quite futile. There was 
little doubt that the large majority of troubles which had arisen through 
disputes on meter records were due, not to faults ia the instruments them- 
selves, but to faults in their initial purchase, in their installation, and. in 
their daily use. He sometimes wondered if it would not help matters a 
little if the meter makers could induce purchasers to spend a little more 
Money so that the instruments themselves could be made more hand. 
some, There was no doubt that if a meter was placed in an electro- 
Plated case, with glass sides, and. on the whole, made good-looking, it 
would demand a sort of treatment that meters more dingily clothed would 
not gt. He strongly urged that the last pages of the Paper from the 
N.P.L. be carefully studied by thos? who dealt with meters, to sec 
Whether they could not improve their own electrical and mechanical 
Cons ences. 

Mr. Rocer T. Smita said that all those who lived by the results of 
meter readings were very much indebted to the authors for deciding once 
and for all that a large number of meters were correct on variable loads 
if properly made and properly installed. He was glad to be in such good 
company as Mr. Trotter and Dr. Russell in trying to prove that the use 
of a calibrating meter which could be removed for test was satisfactory. 
He only referred to cases in which the amount of energy passing through 
a meter in a year might amount to something like £20,000, and in which 
an error of ] percent. would amount to something between £150 and £250, 
Under those circumstances he thought that if one got meters, as suggested 
by Mr. Rennie, with bevelled glass cases and of the best manufacture, 
three of them could be used with fairly accurate results. He showed a 
diagram giving the results obtained with three meters on the Great 
Western supply. Two of the meters which were permanently installed 
were fluid friction meters, and the third. a meter of quite a different type 
Without a shunt, was uscd as a calibrating meter and was put in series. 
The curves showed tests that, when all the meters were new, on a 16 days’ 
test inone sn-bstation and on a six days’ test in another sub-station, the 
Br»33 error from any meter amounted to rather less than 2 percent. in the 


it had no effect on the accuracy of the meter. 
received such overwhelming contradiction of their statement re standard 
metera. 

to time it was possible by making observations, such as the Great 
Western Railway had been doing, to got a far greater degree of accuracy, 
No special distinction could be drawn between any of the tvpes of meters 
at present on the market, and therefore he did not think that any « ne of 
them was especially competent to check the others. 
instrument to use as a standard he should expect that instrument to be at 
least tive times as good as the instruments that were to be tested with it, 
but it could not be said that there was any meter on the market which 


was even twice as good as any other. 


first case, and in the second was so small that it did not show at all. That 
was perfectly satisfactory so long as the meters were new, hut his expe- 
rience had been that the fluid friction meters had a gradual tendency to 
increase in their error, due to causes which he would not suggest. His 
method of counteracting that was to send the B.TL-H. meter to tho N.P. L. 
from time to time. After calibration when cold it had a negative error, 


but after a load of 2.000 amperes had been going through it for a couple: 
of hours it was very nearly right. Each of the sub-stations had a third 
meter which could be removed from time to time, but the other meters 

In all 


were only removed when they wanted cleaning and calibrating. 
other cases as soon as one meter differed from any other by 24 per cent. 
its gear wheels were changed in the sub-station without removing it; and 
as a rule they generally managed to get two meters either side of the 
calibrating meter reading within about 1 per cent, The position of the 
meters was as far away from the switchboard as possible and all the con- 
nections to them were permanent. Although they had trid they had 
not been able to effect them by stray fields. He therefore dithered from 
Mr. Melsom on that question. 

Prof. D. ROBERTSON (communicated) said that there was one point 
about copper voltameters upon which he was doubtful. Was the rate 


of solution of copper deposited at a high rate the same as that of copper 
Once, when his own apparatus had been acd- 


deposited at a low rate? 
In his own cave 


dentally shut down, the cathodes were bedly oxidised. 
the behaviour of the voltameter would not affect the general character 
of the results, but might make some of the meters appear worse and 
others better than they really were. Where the irregularities were traced 
to the magnetism of the spindle had this been detinitely proved to be the 
care. for it was difficult to see how it could produce any increase in specd ? 

Mr. H. A. RATCLIFF (communicated) thought it was unforturate the 
N.P.L. should have chosen meters of such. small size as 200 am peres 
for test, as many of the troubles incidental to the use of meters only 
became apparent in the larger sizes. " he outstanding feature of both 
Papers was that all the meters had been tested as ampere-hour meters, 
though it coulkPnot be assumcd that the voltage in traction stations was 
constant. It might be interesting to investigate the extent of such a 
possible source of error. The question of shunted versus tetal-current 
type meters was so important that the authors might well have enlarged 
upon the subject. He had found it was advisable to shunt all meters 
larger than 2.000 amperes. and it was possible that in future this limit 
might be reduced to LODO amperes. There wore a huge number of 
advantages ard disadvantages on both sides. ‘Phe strength of stray 
fields was often much greater than was generally imagined, though in the 
case of Aron meters it was inippreaiible. Very little had beon said 
regarding the effects of short-circuits or momentary overloads, though 
these might considerably alter the calibration of the meter. 

Mr. €. F. MelNsEs (communicated) said that the best results could 
only be obtained by tests in position. He would like to ask Mr. Melsom 
whether he had made any tests on the effect of vibration on meters. 
Further where different types of meter were connected in series small 
Influences might affect one meter ina positive and the other in a regative 
direction, and though the individual error might be admissible. the com- 
bined one would not. Could not the N.P.L. construct a portable copper 
voltameter and make tests of meters in situ? 

Mr. A. E. MOORE (communicated) said that the effects of extemal 
stray magnetic fields in a large direct-current station were far in excess 
of those due to a LOQQ-ampere "bus bar placed as suggested by Mr. 
It was better to instal meters unatiected by such fields than 


He did not endorse the author's preference 
The abnormal force 


Melsom. 
to resort to sercening. 
for a chronograph rather than a stop watch. 
exerted in a ‘Thomson meter under heavy overloads was not widely 


realised. 

Mr. S. W. Mrrsow, in reply to Mr. Holden, said that he had received 
a letter from Prof. Robertson, who was unfortunately indisposed, asking 
him to make it clear. if anyone should inquire, that he did not test one of 
the modern ty pe of Hookham watt-hour meters, and that if he had made 
such a test he might have modified his opinion. If Mr. Baker used a 
Kelvin balance he could not get quite the same accuracy as with a poten- 
tiometer, but it was quite good enough to bring him within his 1 per cent. 
He was glad that Dr. Russell had found that pendulum meters 
wer? affected by stray fields. ‘They had made some tests on the effects 
of vibration, but had not found very much difference. Mr. Cridge ob- 
jected to putting meters in prrallel While it was not, perhaps, the ideal 
thing to do, he ventured to think that it would solve a good many troubles 
where there was a small station with an extending load. It was some 
time since he had to do with station work, but then it was quite a common 
thing to put meters in parallel, take the readings of the two and add 
Regarding the 4,000 ampere meter, tests were made 


accuracy, 


them together. 


after cooling, and they gave exactly the same result as the first eurve. As 


regards the question of journeys, one of the severest tests was to send a 


meter from Teddington to London by carrier. They had done this, but 
He was glad they had 


When one meter was tested under proper conditions from time 


In taking any 


232 


THE ELECTRICIAN, MAY 17, 1912. 


LE.E. REVISED ARTICLES OF ASSOCIATION. 


Ld 


An extraordinary general meeting of members and associate 
members of the Institution was held on Thursday last week to 
approve the revised Articles of Association, a copy of which 
a short time ago was sent to all corporate members. 


THE PnEsIDENT (Mr. S. Z. de Foreant!), in proposing the adoption of 
the new Articles, said that a few months ago when these were first issued 
it was thought that the Council were trying to force on the Institution, 
without sufficient notice and consid ration and without the opportunity 
of proper discussion, a fresh set of Articles to the detriment of the Institu- 
tion and its membership. When one really considered the matter one 
could hardly imagine that that was the idea. The result had, however, 
been a great awakening of the membership to the fact that they had some 
interest in the Institution, With regard to the local sections, which, of 
course, represented a large part of the membership. the Committ ces of 
the Manchester and Scottish Local Sections hed personally expressed 
to him their approval of the new Articles, whilst the Committees of the 
Birmingham, Dublin, Newcastle and Western Local Soctions had passid 
resolutions in favour of them. The Council had acted on every suggestion 
of the membership that they considered was in the best interests of the 
Institution, and where many conflicting suggestions had been made it had 
been necessary to effect a compromise. He was not prepared to sav that 
proposals for further improvements were not worth consideration, but if 
they waited for further discussion of details valuable time would be lost. 

Mr. J. F. C. SNELL formally seconded the motion for the adoption of the 
new Articles. 

Mr. F. C. RAPHAEL requested all those who had been in active opposi- 
tion to the original draft Articles to support the Articles in their present 
form. 

Mr. A. CAMPBELL called attention to the unsatisfactoM representation 
of the associate member on the Council. It was proposed to give the new 
Class of associates, who were to be entirely unqualified people, an equal 
number of representatives on the Council as associate members, He did 
not think there was any medical, legal or engineering society who would 
think of bringing into its membership totally unqualified people, w hose 
only qualification was, as a rule, financial, and giving them equal repre- 
sentation to the second grade of fully qualificd members. That, to his 
mind. was the one great blot on the new Articles. 

Another Associate Member supported the last speaker and mentioned 
that the representation of members on the Council was Lin 74; of asso- 
ciate members, Lin 930; and of associates, Lin 300. In other words, the 
vote of one associate on the Council was equivalent to that of three 
associate members. 

Dr. HAWORTH associated himself with the last two speakers, Another 
point was that of subscriptions. He noticed that for members elected or 
transferred after 1912 the subscription would be the same as for the Insti- 
tution of Civil Engineers and one guinea more than for the Mechanical 

“nginecrs. The associate members would pay the same as in the Civils 
and much higher than in the Mechanicals. He did not think one got the 
same benefit from membership of the Electricals as from the Civils, and 
there was nothing to show that the subscriptions would stop at those 
fivures. 

Mr. J. T. IuwiN questioned whether in the long run the increased sub- 
scription would actually lead to an increase in revenue. There were many 
electrical engineers in the country who had not vet joined the [Institution 
and it was becoming increasingly difficult for them to do so. If the 
increased subseriptions were necessary to meet a temporary deficit could 
not some hope be held out that in future vears subscriptions would be 
reduced ? 

THE PRESIDENT, before putting the resolution, wished to remove one 
misapprehension, viz., that members on the Council represented individual 
classes. That was not so at all. for who then represented the students, 
the Institution's most important class ? There was only one interest, 
which was common to all of them. as he had often tried to impress on the 
members. He knew from experience that there was no such thing as 
members on the Council trving to provide for the interests of the "full 
members as against any other section. The reason why there were 
associate members and associates on the Council was so that the Insti- 
tution might have the advantage of being able to draw from those classes 
where there was special ability. l 


The resolution approving the new Articles was then carried 
with only six dissentients, about 80 members supporting the 
resolution. 

A confirmatory meeting is to be held on May 30, at 5:30 p.m. 


Automatic Telephony at Epsom.—Telephone subscribers 
connected to the Epsom exchange have been informed that the 
automatic system will be put in operation to-morrow. Each 
subscriber will be rung up and directed to move a small 
temporary switch that has been placed near his telephone. He 
will then be free to make an automatic call. 


CORRESPONDENCE. 


— «S ——— 
PRODUCTION OF RECTIFIERS BY PHYSICAL MEANS. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: In your issue of April 15th Mr. Sutton presents a very 
interesting letter describing a supposedlv novel form of solid 
rectifier detector for wireless telegraphy. In the writers 
opinion, certain of the statements in this letter require modi- 
fication, 

In substance, Mr. Sutton considers the use of a fracture face 
of a mineral an important novelty, and as a result of a micro- 
scopical examination of certain fracture faces he has developed 
an Ingenious theory of their action. 

As a matter of fact, solid rectifier detectors consisting of a 
metal point in contact with a fracture face of a crystal have been 
in widespread commercial use for the past five or six. years. 
The particular detector deseribed by Mr. Sutton is also exactly 
disclosed by the writers U.S.A. Patent, No. 933.263. of 
September 7. 1909, which points out the advantages 1n using a 
fracture face of tron disulphide or pyrite in contact with a metal 
point. 

While it is true that a fracture face of pyrite is usually a 
better rectifier than the natural crystal faces, it is not correct 
to sav that these natural faces are inoperative. A clean, 
untarnished face of a pyrite crystal is frequently as efficient a 
rectifier as a fracture face. 

So little is really known about solid rectifier action that it is 
usually diflicult to criticise any theory that may be advanced. 
Mr. Sutton. finding minute ridges on the fracture face of his 
pyrite crystal. considers that these ridges diffract or bend aside 
all of the oscillations in one direction. In view of the recent 
work of Nipher and others on what happens when electricity 
turns a very sharp corner, it must be admitted that this theory 
has a certain plausibility. This plausibility vanishes, however, 
when perfectly plane surfaces exhibit efficient rectification. 
The writer has ground and polished many mineral surfaces, 
including pyrite, to optically true planes, and has found that 
a contact between’such a surface and a metal point forms an 
efficient rectifier detector. 

The writer also questions the comparison made by Mr. 
Sutton between the silicon and pyrite detectors. Pure silicon, 
free from iron, carbon and calcium, makes a rectifier detector of 
practically the same efficiency as the best samples of pvrite.— 
I am. &c., (4REENLEAF W. PICKARD. 

Amesbury, Mass., U.S.A., Mav 2. 


YELLOW FLAME ARCS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: I have no wish to enter into a controversy with Mr. 
Denman Jones in the spirit of his letter in vour issue of the loth 
inst.. but, with vour permission, 1 will reply on three questions 
of fact. 

In paragraph I Mr. Jones states that I have “ used the 
Institution as a means of comparing my own manufactures at 
the expense of those of competitors.” This is not the case, as Í 
have taken the greatest care throughout my Paper to avoid 
indicating which carbons are of mv own manufacture. 

In paragraph 2 Mr. Jones refers to the comparison made 
between four different types of flame lamp and complains that 
the Jandus lamp was tested without the outer globe and 
reflector. All the four lamps were tested under these conditions, 
for reasons which are both obvious and specifically stated in the 
Paper. Not the least important of these is that the use of 
globes and reflectors would have converted the test from a 
comparison of lamp type to precisely that comparison of lamp 
make which Mr. Jones so strongly and rightly deprecates. 

In the third paragraph Mr. Jones savs that I state in the text 
that the comparison is unjust to the Jandus lamp. 1 make no 
such statement. 

In conclusion, I would ask does Mr. Jones claim that the 
opalescent outer globe and reflector of the Jandus lamp actually 
increase its mean spherical candle power ? If he does I can 
only say that I am confident he is mistaken.—I am, &c., 

Birmingham, Mav 14. Maurice SOLOMON. 
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| should be thoroughly understood, and the industry should 
not be content to accept any tests which do not conform to 


TESTS OF METAL FILAMENT, LAMPS. 
these necessities.—I am, &c., 
London, May 7. 


TO THE EDITOR OF THE ELECTRICIAN. 
F. W. WirLcox. 


Sin: I am grateful to Mr. Wild for replving to mv letter on 
the above subject, as it enables me to refer more specifically 
to the incomplete and inconclusive character of such lamp tests 
as those conducted and published bv the Westminster Electrical 
Testing Laboratories. It serves to show that Mr. Wild cannot 
really maintain that such methods are the correct test methods. 

Mr. Wild's claim that there is no standard efficiency. for 
tungsten lamps fails, as there is a standard limiting efficiency 
at which each of the manufacturers (the principal manufac 
turers. at least) rates his lamps, and this information could and 
should have been ascertained by Mr. Wild when he obtained 
There is no evidence that any attention has 


SIMPLIFIED ELECTROMETER THEORY. 
TO THE EDITOR OF THE ELECTRICIAN. 


writer gave a simple explanation of the behaviour of the 
quadrant electrometer based on the conception of an electro- 
static control acting in conjunction with the mechanical control. 
The electrostatic control is the restoring force, due to electro- 
static causes, which the charged needle experiences whenever 
it is displaced from its position of equilibrium, the quadrants 
being initially at zero potential and carrying only such charges 
as are induced on them by the needle. The electrostatic con- 
trol when added to the mechanical control gives the total or 
effective control, and by equating this to the deflecting force 
due to an externally applied potential difference between the 
quadrants, the usual formula is arrived at. 

In the article referred to attention was confined to a special 
case—that in which the quadrants are always in conductive 
connection (Fig. 1). But electrometers are often used with one 
or both quadrants either insulated or connected with condensers 
(Fig. 2). The conception of an electrostatic control can be 
shown to be equally applicable to this case, and it enables the 
necessary formule to be written down at once. 

Consider first an ideal instrument, that 1s to say, one which, 
when connected as in Fig. 1, has no inherent electrostatic con- 
trol, but possesses a straight-line sensibility characteristic. This 
same electrometer, if connected as in Fig. 2, will, nevertheless, 


lamps for testing. 


been given to this point. 
Mr. Wild is in error again in assuming that the efficiency 


viven by the lamps he obtains represents the efficiency at which 
the manufacturers aim to make tliem. 

Mr. Wild says " presumably the makers all send out new 
lamps and select them to run at normal voltage at that efficiency 
which they consider most suitable." This assumption errs 
greatly. Owing to the irregularity of voltage demand and the 
necessities for " marking in " lamps. samples of lamps obtained 
from various manufacturers are liable to vary considerably 
from the actual standard efficiency employed by each manu- 
facturer, and therefore a test at their marked voltage without 
corrections for differences of efficiency is practically worthless 
as an evidence of quality, particularly of comparative quality. 

What would any engineer think of a test of ropes of different 
makes inwhich the ropes were required to stand acertain total 
strain and not astrain proportionate to the cross-section? It 
would be manifestly misleading and inaccurate to subject a 
j in. diameter rope to simply the same total strain as a $ in. 
rope of the same material. Similarly, it is equally misleading 
and inaccurate to compare one lamp at 14 watts per candle with 
another lamp at 1-25 watts per candle. In all comparative 
tests, as In sporting events, racing, &c., it is necessary to have 
some common starting point or basis, otherwise there is no 
means of judging the results. The common starting point in 
lamp testing is equal filament strain, as measured in efficiency 
in watts per candle. Mr. Wild should well know that no com- 
parative test which neglects such conditions can be considered a 
test in the full sense of the term. 

Mr. Wild further states that a test carried out on the lines 
on which his test has been conducted is useful as a general 


Fia. 2, 


be subject to electrostatic control. For, under the new con- 
ditions, the mere motion of the charged needle relatively to the 


Sir: In Tug ErgerRICIAN, Vol. LXV., p. 729, 1910, the 


indication of the progress made year by year. On the con- 
trary his tests are insufliclent as a basis for any relative indi- 
cations of progress or of quality, either from year to year or as 
between different makes. I challenge any competent authority 
to form any definite conclusions from the irregular and in- 
complete results of tests conducted on four sample lamps each 
of a number of makes made once a year, as Mr. Wild has made 
his tests. 

This brings us to the important point of the whole question, 
viz., that the attempt to determine lamp quality by any one 
set test, such as Mr. Wild conducts every year, 15 inadequate 
and must fail. The best expert testimony on this subject 
condemns all such single-sample quality tests as inadequate and 
worthless, and shows that lamp results can only be determined 
by the average of a large number of lamps conducted over long 
periods of time. It is useless to attempt to form any judgment 
from tests of small quantities made once a year. 

I am rather surprised at the reason given by Mr. Wild for 
not purchasing hissamplesin the open market. Itis news tome, 
as It will be to many lamp engineers and manufacturers, that 
the tungsten filament in a lamp undergoes a marked change in 
resistance and emissivity during the first six or nine months of 
Its existence, while the lamp is lying idle and unused. No 
such phenomena exist as far as the experience of a numberof 
manufacturers can show. | 

It is à matterof greatimportance to the lamp industry and to 
electric light users that the necessities for proper lamp testing. 


insulated quadrant (supposed initially at zero potential) serves, 
by varying the charge, to set up a potential difference between 
the insulated and the earth-connected quadrants. As a result 
the needle experiences a force opposing its motion and tending 
to pull it back to its symmetrical position. In other words, the 
electrostatic control is positive. We may call this the “ induc- 
tional control" to indicate its origin in the variation of the 
induced charge on the insulated quadrant. 

To estimate the magnitude of the inductional electrostatic 
control, let the potential of the needle be V and let it be dis- 
placed by a small amount @ from its symmetrical position with 
respect to the quadrants. The additional charge induced on 
the insulated quadrant by the displacement 0 of the needle is, 
to a first degree of approximation, proportional to VO. The 
potential difference thereby set up across the quadrants is, to 
the same degree of approximation, proportional to V0/C, where 
C is the total capacity of the electrometer and the attached con- 
denser. By supposition this potential difference is small 
relatively to V ; hence the resulting force on the needle may be 
written K,V20/C. This, therefore, is the value of the induc- 
tional electrostatic control. Adding to it the mechanical con- 
trol K,0 due to the suspension, we have the total control 
(K, -- K,V?/C)0, where K, and K, are instrumental constants. 

Let q be the small charge supplied from an outside source to 
the insulated quadrant in order to maintain the deflection 0. 
The potential difference set up by this across the quadrants is 
q/C, and tbe corresponding deflecting force on the needle is 
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K3Vq/C. Equating controlling and deflecting forces we have, 
therefore, 
(2 E PEE 
(K,+K,V?/C) ' € 
& result which may also be written in the form 
| g- E c I 2 
K, (CK, V} K, y 707077 . (2) 

In (1) the capacity is regarded as constant and the control as 
augmented by an amount K4,V?/C ; in (2), on the other hand, 
the control is regarded as constant and the capacity of the 
electrometer as augmented by an amount K4V?/K,. Either 
interpretation is, of course, legitimate. The latter is; however, 
the point of view adopted by Sir. J. J. Thomson, who first drew 
attention to the influence of the potential of an electrometer- 
needle upon the effective capacity of the instrument when used 
to measure charges. (^ Phil. Mag," Vol. XLVI.. p. 526, 1898.) 

Suppose, next, that the instrument considered is not an ideal 
one, but one which, when connected as in Fig. 1, is subject, like 
most actual electrometers, to a " distortional " electrostatic 
control. By this is meant a control which does not depend 
upon the variation of the charge on the quadrants due to the 
motion of the needle, but upon the distortion of the electro- 
static field between the quadrants and the needle whenever the 
latter is displaced. 1f the quadrants are in conductive con- 
nection the distortional electrostatic control is, of necessity, the 
only electrostatic control that can come into plav. For small 
deflections its magnitude is approximately K,V?0 where K, is a 
constant. It may be positive or negative. As a rule in 
ordinary electrometers it is positive and increases the mechani- 
cal control. 

If, then, an instrument possessing positive distortional con- 
trol is used as in Fig. 2 it is reasonable to assume that the dis- 
tortional control which exists in the Fig. 1 connection exists 
also in that of Fig. 2 side by side with the inductional control. 
On this assumption the total electrostatic control is the sum of 
the distortional and inductional controls, or (K,V? 4- K,V2/C)0. 
Hence the combined mechanical and electrostatic control is 
(K,+K,V?+K,V7/C)0. The deflecting force K,Vg/C re- 
maining the same as before, we have, therefore, 

E ee T bce ao g W 
(K,+K,V?+K,V7/C) C. 
or 
K,V q n 
K, (C-E,0V/K,-K,V Ky ^ ^ 0 0) 
according as the capacity or the control is regarded as constant. 
In (3) the mechanical control is augmented by an amount 
(K,+K,/C)V?; in (4) the capacity is augmented by an amount 
(K,C/K,+K,/K,)V*. 
~ Formula (2) is that given by most writers on the theory of the 
insulated electrometer. It would seem, however, that (3) or 
(4) more accurately expresses the behaviour of actual electro- 
meters under these conditions. Sufficient justification of this view 
may be found in the fact that when C is very large, and the 
arrangement of Fig. 2 therefore becomes equivalent to that of 
Fig. 1, both (3) and (4) reduce, as they should, to the well-known 
and admittedly correct form 0 —(K,V/K,-- K,V2). v. where 


0— 


v—9/C is the potential difference between the quadrants. If. 
the term K,V? in the expression for the control were absent 


this would not be so. It may be added that (3) and (4) can 
also be obtained in ways more orthodox if less direct than 
that adopted above. 

It will be observed that the reasoning throughout tacitly 
assumes the truth of the principle of the superposition of elec- 
trostatic forces, which requires that the potential difference 
between the quadrants shall be small compared with the 
‘average potential difference between the needle and the quad- 
rants. The results are, therefore, subject to this reservation 
as well as to the further one that the deflections are small. 
‘These restrictions correspond, however, to the conditions under 
‘which reflecting electrometers are most frequently used in 
physical work.—I am, &c., 

' Manchester, May 3s - ^. 


or 


i R. BEATTIE. l 


PHYSICAL SOCIETY. 


At the Mecting held on April 26th, Mr. A. CAMPBELL, B.A., 
Vice-President, in the Chair, the adjourned discussion on Mr. H. 
Donaldson's Paper on 
* T he Coefficients of Expansion of Fused Silica and Mercury ” 


was resumed. 

Prof. H. L. CALLENDAR opened the discussion by communicating a 

Paper 
* On the Expansion of Vitreous Silica.” 

He reintroduced to the notice of members the method and apparatus 
forthe investigation of the expension of vitreous silica which he had 
described and demonstrated at a meeting of the Society on March 
22.1901. The results obtainad in 1901 were not considered to be of 
sufficient importance to merit more extended publication at that time. 
In view, however, of various misunderstandings which had arisen, 
and of the inereased interest taken in the question at the present 
time, it might be worth while to give a brief summary of the o'd 
results. ‘The expansion was found to be accurately reversible up to 
900 C. with a nearly uniform coefficient, approximately 0-58 x 10-8, 
between 300°C, and 900°C. There was a well-marked flat or change- 
point in the curve near 1.0007C€. above which the slope resumed its 
origins! value as far as 1,4007€C. Above 1,400°C. a reversible con- 
traction was observed, which was demonstrated at the meeting on a 
greatly megnitied segle by means of on optical lever. After repeated 
heatings to 1,600 C. or 1,700 C. the change point at 1,000°C. dis- 
appeared, end the expension became more uniform, but the devitri- 
fiestion had by this time proceeded so far that the material wou!d be 
vilueless if annealed in this wav. Further heating soon caused the 
alteration to extend in places through the core of the rod, which 
became very brittle and broke. The reversible expansion had by this 
time increased to nearly double its origins] value. 

The results differed widely from those previously obtained by 
Le Chatelier by comparison with a porcelain rod (probably owing to 
uncerteinties in the expansion of porcelain). but had since been veri- 
ficd over the range 0 €. to 1.000€. by the observations of Holborn 
and Henning and of Randall. The mesteri?! eppesred to be emi- 
nently suitable for accurate work at temperatures up to 800°C. or 
900°C., but its irreversible elongation end devitrification at higher 
temperatures rendered it useless for high-temperature gas thermo- 
metry, which was the primary object of the investigation. 

More recentlv the expansion of vitreous silica at ordinary tempera- 
tures had acquired special interest in connection with mercurial 
thermometry and standards of length and expansion. The majority 
of observers had used the Fizeau method with specimens 10 mm. to 
15mm. long. Somewhat different values had been found for 
different specimens with different standards of comparison. Such 
differences might be due to accidental errors, or to differences in 
form and treatment of the specimens emp!oyed, or to differences in 
the stond»rds of comparison. But since the whole expansion of 
lem. of fused silica between 0°C. end 100°C. wes only of the order 
of one wave-length of light, it was è!so possible that small constant 
errors might arise in so delicate on experiment from gas films or other 
surface effects variable with temperature. It seemed, therefore, 
desirable to measure the expsnsion of the long silica rods at low 
temperatures by a direct interference method in which such sources of 
error were excluded. 

The free end of the silica rod in the platinum tube apparatus was 
accordingly fitted with a small lens giving Newton's rings with a 
fixed lens. An expansion of 50 x 10-9 with this arrangement would 
give about 50 rings, which could be essily counted in two or three 
minutes by suitably regulating the electric heating. 

This method gave a smaller end more rapidly diminishing 
volue for the exp snsion of the silica rods than that obtained by other 
observers emp'oying the orthodox Fizeau method with short speci- 
mens. On the other hand. Dona'dson’s relative comp2risons of à 
silica metre over the range 0°C. to 30°C. with three metre stendards 
of invar, nickel and nickel stcel respectively (the expansion of which, 
relative to the platinum-iridium standard. had been determined at the 
Bureau International) gave results the mean of which agreed closely 
with Chappuis’ formula, in which the expansion of platinum iridium 
was also assumed. It wou'd appeer either that different specimens 
of silica differed in expansion or that the discrepancies were due to 
errors in the absolute determinations, which were of a higher order of 
difficulty than the relative comparisons. 

The recent determinations of the relative expansion of mercury 
in silica bulbs by Harlow and Eumorfopoulos agreed well with that of 
Chappuis obtained with a verre dur bulb, when Chappuis' values of 
the expansion of silica and verre dur were assumed, but gave some- 
what lower values for the expansion of silica and verre dur, when the 
values of Callendar and Moss for the abs te expansion of mercury 
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were assumed and the cubical coefficient was taken as three times the 
lincar. This introduced the further question as to whether the 
expansion of silica or verre dur cou'd be assumed to be isotropic, since 
neither could be perfectly annealed. In order to elucidate this 
point he had designed en arrangement for observing by the Fizcau 
method the differential expansion between a tripod and a ring cut 
from the same tube. The finished apparatus was expected in a day 
or two, and might be expected to afford some positive evidence on 
thesubject. It was proposed to examine different specimens of glass 
sx well as silica to see if any relation cou!d be traced between the 
residual strains and the expansion, end whether differences could be 
eliminated by annealing. 

Mr. H. DosaLpsoy, in replv, said that Prof. Callendar had raised 
several questions to which it was difficult to give any answer at. the pre- 
sent time. He suggested that different specimens of silica might behave 
diferently. Their standard metre bars had been compared against the 
standard platinum iridium bar at the Bureau Internationale, but this had 
had its coefficient of expansion determined absolutely and not relatively. 
Mr. Sears and himself had also designed a method of finding the difference 
between the longitudinal and transverse coefficients of drawn silica by 
means of an optical lever method. He valued Prof. Callendar’s remarks 
on the difficulty of annealing silica. 


A Paper on 
“The Solution of Network Problems by Determinants ” 


was read by Mr. R. APPLEYARD. 

The Paper is a practical application of the method described before 
the Physical Society in 1885 by Dr. J. A. Fleming. 

let it be supposed that cyclie currents have been assigned to all 
the meshes of a given network, end that all capacities (K, in farads), 
inductances (L, in henries) and leakences (S, in mhos) have been 


converted into. resistances in ohms ( ki Lip, £ where p— 4s ~). 


The general network problem then is to find the current, in amperes, 
in any given branch, corresponding to the application of an E.M.F. of 
sine form, between eny two fixed points in the network. The pro- 
cedure for solving such a problem may be summarised cs follows :— 

l. Denote the cyclic current in the mesh on one side of the given 
bench by, sey, (X 4- Y). and the cyclic current in the mesh on the 
other side of it by, say, Y, so thet X is the magnitude of the ree! 
current through the given branch. 

2, Number the meshes in consccutive order, beginning at the 
generetor mesh and ending st the (X -- Y) mesh. Lst the Y mesh be 
next to the last, | 

3. Write down successively the tot» resistance of each mesh in the 
order of their numbers—including capacities, inductances ond lesk- 
ances, converted into resistznces ss c bove—and make these vo!ues the 
successive terms of the leading diagon2! of a determinent, beginning 
at the top. Observe that the order of the columns of the deter- 
muent is now the same as the order of the meshes. So also is the 
otder of the rows, 

t. To fill up eny given row (or column), say the nth, observe what 
are the resistances of the branches crosscd in passing from the nth 
mesh successively to the Ist, 2nd. 3rd... . mesh. and make these 
Values the respective constituents of the Ist. 2nd, 3rd . ... places in 
the nth row. The nth constituent of the nth row will always be in the 
leading diagonal, and it is to be given a plus sign. All constituents 
outside the leading diagonal are to be given è minus sign. 

ó. Now replace the (X +Y) and (Y) columns of the determinent 
so formed by columns corresponding only to X and Y. To do this, 
add the (X - Y) column to the Y column to form a new Y column, 
and retain the (X 4 Y) column for a new X column. This is equiva- 
lent to multiplying out the fundamental mesh equations, end bring- 
ing all terms in X inside one bracket and all terms in Y inside another 
bracket. The final column now corresponds with X, and the 
ae column with Y. The determinsnt A, is thus com- 

eteg. 

$. Replace the final column by E, 0, 0, 0, 0. . . ., putting E at the 
Ed " “= column. Expand the determinant so formed, in terms of 

: 9. 9, 0, 0. -.., and it becomes EA,.,. In genere this operation 
may be omitted, since À,.1 cen at once be written down when opera- 
hon 5 is completed. 

i. Then, by the well-known property of determin»nts, X= posi ; 

. n 
and the resistance r, between the two points of the network to which 


Eis applied, is r— An 


* 


s 
s If the net work contains mutual inductances, è convention must 
oe respect to signs. Regard each mutu^! inductance os a 
E parallel straight conductors ; then à sudden increase of current 
| One conductor will induce in the other a momentary current in à 


On opposed to that in the first. If this induced current is in 


-— 


- 


the same direction as the cyclic current of the mesh to which the 
second conductor belongs, then the mutuzl inductance term Mrp is 
to be regarded as plus, and if the induced current is in the opposite 
direction to that cyclic current, Mip is to be regarded as minus. 

9. Observe that there can never be an M-term in the leading 
disgonal. There is, however, 2&lwoys en M-term in æ constituent 
outside the leading diagonal, provided that the constituent ocorre- 
sponds to a mesh linked by mutual inductance to a mesh in which 
there is a varying current. 

10. This method of solution is based upon the assumption of a sine- 
form E.M.F. of definite frequency, and consequently all the con- 
stants of the meshes are eflective values corresponding to the 
selected frequency. If the conditions of equilibrium in any par- 
ticular case do not explicitly contain a frequency term. the current 
wave may be of any shape; and under these circumstances the 


method applies to a current impulse of any form whatever. 


Mr. F. E. SuiTH stated that current in one arm of a network due to an 
E.M.F. in another was the same as the current in the second arm caused 
by the same E. M.F. in the first arm. 

The CHAIRMAN stated that Heaviside had investigated almost every 
possible bridge with mutual and self-inductances in every arm. The 
method of determinants was undoubtedly very powerful, but he pre- 
ferred the simple method of denoting the current in the various arms by 
unknown variables and then writing down equations for the potentials 


of the different points in the network. A mutual inductance could 


alwavs have a plus or à minus sign. Thus for every bridge another could 
be obtained by connecting the mutual inductance up the other wav. Fre- 
quently, however, this rendered it impossible to find a point of balance. 


THE CAPACITY AND PHASE DIFFERENCE OF PARAF- 
FINED PAPER CONDENSERS AS FUNCTIONS OF 
TEMPERATURE AND FREQUENCY.* 


BY F. W. GROVER. 


The phenomenon of residual charges has long been observed and 


studied. The subject has been approached both by direct measure- 
ment of the quantity of electricity which appears, with the end in 
view of determining the laws governing its formation, and indirectly 
by measurement of the energy loss in dicloctrics which exhibit this 
mmomalous behaviour. It was suggested to the author by Prof. 
Rosa that an investigation of the change of capacity and absorp- 
tion of condensers in which these changes are relatively large (for 
example, those employing paraffined paper as a dielectric) might 
throw some light on the points at issue. 

The first part of this Paper is devoted to a description of the 
method of measurement and the results of the observation, while 
the latter part deals with the theories of absorption and a comparison 
of the ovserved facts with the theoretical requirements. 

In all condensers which show the phenomenon of the formation 
of residual charge, the angle of advance of the current with respect 
to the impressed E. M.F. falls short of 90 deg. by an angle. ø, whose 
sine is a measure of the energy dissip:ted in the condenser. This 
angle, which is usually smell, is important for another reason. It 
is found to be, to a large degrec, 2 measure of the relative magnitude 
of the residual charges of the condenser, The angle $ will here be 
designated simp!v as the phase difference of the condenser. ` 


> For the measurement of the phase difference, odvantage is taken 


of the fact thet, to obtain a balance in a Wheatstone bridge in which 
two of the arms contain two condensers whose capacities are being 
compared, two conditions must simultancously be fulfillcd, (a) the 
P.D.s over the two condenser arms must be equal, and (b) these 
E.M.F.s must have the same phase. This matter has been con- 
sidercd in considerable detail in a previous Paper.t 

In the eariier part of the work (frequencies 33 and 100) the series 
inductance method was employed. In this method, the difference in 
the absorptions of the two condensers is balanced by a variable in- 
ductance in one or both of the ratio arms. In eccordance with 
previous experience, the condenser whose constents were to be 
measured was compared with the standard of reference—a condenser 
of known capacity and phase difference—by substitution, the un- 
known end the standard being successsively balanced against an 
auxiliary condenser. 

The later work was carricd out almost exclusively by means ‘of the 
series resistance method, in which the difference in absorption is 
compensated by inserting resistance in series with one or both of 
the condensers. This arrangement wes used as a substitution 
method as in the case of the series inductance method. This 
method has the advantages over the preceding for work with con- 
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,  * Abstract of an article in the“ Bulletin" of the Bureau of Standards, 


t The “ Bulletin," 3, p. 371, 1907. 
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densers of relatively large phase difference that it is much easier 
to vary the series resistance over a large renge than it is to vary 
the inductance. Some difficulty was experienced in the work at the 
higher frequencies in obtaining trustworthy velues of the phase 
differences, This was due to the fect that the ratio coils were 
mounted in metal cases. It was found, however, that by using 
unmounted ratio coils of values not greater than about 500 to 1.000 
ohms, only the relatively small variable part of the ratio arm being 
included in a meta! case, the values of the phase difference deter. 
mined became sensibly independent of the magnitude of the ratio 
arm. The effect of small resistances in the leads also becomes very 
important in the measurement of the phase differences of con- 
densers of 1 mfd. and greater at the higher frequencies used. Vibra- 
tion galvenometcr3 were employed to indic:te when the bridge was 
clanced. 

The author proceeds to present the resu'ts of the tests on 13 
commercial paper condensers by different English, French, German 
and Americen makers at temperatures ranging from 10 C. to 35°C. 
and at frequencics lving between 33 and 1.000 cycles per second. 
The results are presented in 26 curves, which show, for each of the 
condensers studied, the change of capacity and phase difference 
with change of temperature, and the variation of the capacity end 
phase difference with change of frequency, the corresponding curves 
of a representative mica condenser being appended for sake of 
comparison. : 

These curves show that the changes of capacity and phase dif- 
ference with changes of temperature and frequency are much larger 
then the corresponding changes with mics condensers, In general, 
these effects of temperature and frequency ore larger the larger the 
absolute value of the phase difference. They are, however, subject 
to no simple laws. 

Paper condensers are not suitable to serve as stendards of ca pscit y, 
and should not be employcd in aitem: ting-current work, where it is 
desired that the capacity shall remain constant, except when a 
careful study of the condenser, under diflerent conditicns of tem- 
perature and frequency, has shown thet a satisfactory constancy 
may be expected. The use of paper condensers for direct-current 
measurements is to be condemned. 

The phase differences observed lie between 6 minutes and the 
enormous va'ue of 22deg. A phase differcnce of several degrees 
is not uncommon in commercial telephone condensers. It is shown 
that the internal resistance cf the pates and leads of à paper con- 
denser is often large, especia!ly in the cose of telephone condensers 
made by rolling up together sheets of tinfoil end psper. In one 
example the encrgy loss in the condenser, external to the dielectric, 
is at 1,000 cycles three times as great as the energy loss in the 
dielectric. 

The observed curves are then discusscd in the light of the follow- 
ing theories of absorption: Maxwell's theory of a heterogeneous 
dielectric, Houllevigue's theory of a viscous frictional loss of energy, 
Pellat’s theory, and von Schweidler’s modification of it, and Hop- 
kinson's theory of elastic after-effects. In eech case the expressions 
for the capscity and phase diflerence are derived, assuming the 
wave of E.M.F. to be sinusoidal. It is shown that Hopkinson's 
theory, subject to the assumptions made by its suthor, is mathe- 
matically equivalent to von Schweidler’s modified Pellot theory. 

Of all the theories examined that of von Schweidler only could 
be made to give quantitative results in agreement with the obser- 
vations. In this theory the difference in pha:e between the current 
in an actual condenser and that which would flow if the dielectric 
were free from absorption is assumed to be due to the presence in 
the dielectric of molecules whose vibrations ore apericdically 
damped. To account for the complicated observed relations con- 
necting the capacity and phase difference with the temperature and 
frequency it is only necessary to assume 2 different law of distri- 
bution of these molecules as a function of the time constant for 
each condenser and for the same condenser at different temperatures. 
It is shown that the observed results may be represented with a 
good degree of accuracy on the simple assumption that the actuel 
distribution of the aperiodic molecules is equivzlent to one in which 
molecules of only three different values of time constant are present. 
The constants of à number of the observed curves hove been calcu- 
Jated on this assumption, the method of their ca!culation being in- 
dicated. Such results give a clear idea of the reasons for apparent 
anomalies in some of the curves in the light of this theory. Per- 
haps the most important application of such calculations is to the 
determination of the value of the geometric capacity (the ideal 
value as unaffected by absorption) This method gives a valuable 
check on the method of extrapolation described by Curtis. 

In conclusion it is stated that further progress in the unravelling 
of the obscure points remaining for solution in the theory of an 
imperfect dielectric will probably best be attacked in the future by 
making accurate measurements of the nature of those in this in- 
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vestigation on condensers constructed under known and carefully 
controlled conditions. For example, it is important to make 
measurements on pure, homogeneous substances in the solid or 
liquid form, to settle the question whether such substances are 
entirely free from absorption, as hos often been maintained. The 
quantitative effect, on the value of the phase difference, of known 
added impurities also requires investigation, and such experiments 
will probably suggest other and equally fruitful points for examina- 
tion in the light of the dielectric theory. 


INTERNATIONAL ELECTROTECHNICAL COMMISSION. 


The Special Committee appointed by this Commission at Turin in 
1911 to consider the subject of the rating of electrical machinery held 
its first meeting in Paris from Monday, May 6, to Thursday, May 9, 
inclusive. The following were present :— 

Belgium .... Prof. Eric Gérard. 
France ...... M. Paul Boucherot. 


Germany .... Herr Leo Schüler. 
Great Britain Mr. H. W. Miller. 
HUY 5555 293 Prof. E. Morelli{accompsnied bySignor Semenza.) 
Sweden ...... Mr. J. L. le Cour. 


Switzerland .. M. Huber-Stocker. 

United States Mr. C. O. Mailloux. 
M. Ch. David (Secretary. French Committee). 
Mr. C. le Maistre (Genera! Secretary, I. E.C.). 

M. Brunswick (French Committee), Senor Don Luis de la Peiia 
(Spanish Committee), and M. Legouez (President, Syndicat Profes- 
sional de Industries Electriques, to whom the Committee is indebted 
for the use of the room), were 5!so present. 

M. R. V. Picou (President of the French Committee) welcomed the 
delegates on behalf of his colleagues and wished them every success 
in what he considered the most difficult tosk with which the I.E.C, 
had, so far, attempted to dea, He, however, felt sure that the sense 
of co-operation now so strongly developed amongst the vorious dele- 
ge.tes, to say nothing of their mutual friendship, wou'd ensure a useful 
end practical! issue to their deliberations. 

M. Paul Boucherot was then unsnimously eleetcd to preside over 
the meetings. The discussions covercd a wide field, end a detailed 
report of the proceedings will be issucd in due course. 

Probably the most interesting points discusscd. ond upon which 
definite suggestions were made, were: The questions of the sur- 
rounding air temperature, temperature limits and the methcd of 
measuring them, ond the information to be carried on the nome plates 
and to be asked for when machines are bought and sold without any 
special specification. The vexed questions of '* overloads ”? was dis- 
cussed at considerable length, end, though at first it »pposred as if the 
Special Committee would be unable to put forwe*d ony suggestions 
on this subject, à compromise wes fine!ly reschcd, end one which, it is 
hoped, will meet the views of those who desire that an overlosd be 
specified for the purposes of comp»ring different machines, and those 
who, on the other hand, are of opinion that an overload shou!d be con- 
sidercd as entirely special. 

The question of internation»! agreement in reference to the resis- 
tivity of copper was submittcd by Mr. C. O. Mzilloux. delegate of the 
American Committee, and supported by M. Pau! Janet. a member of 
the French Committee and Dircetor of the Le boratoire Central d` Elec- 
tricité The Committee viewcd the propose) favourably, and cx- 
pressed the hope that the figure recommended by the Bureau of 
Standards of Washington in consultation with the British, French 
end German National Laboratories would be edopted internationally. 
As fer as Great Britain is concerned the suggested figure, if adopted, 
will necessitate an alteration of only } of 1 per cent. in the present 
standard, which is practically m insignificont olterotion from the 
commercial point of view. 

The proposals of the Special Committee will be submitted, in 
French and English, to the various Electrotechnical Committees for 
their consideration, and the Committee will meet egain in December 
in order to take into account sny observations or modificetions 
received. It is hoped thet the proposals of the Sp2cis! Committee 
will be duly adopted by the I.E.C. at its Plenary Meeting, which will 
take plece in Berlin, in 1913, probably during the month of September. 


SE EERE 


Private Fire Brigades Championship.—The seventh annual compe- 
tition of the City of London Private Fire Brigades Championship was 
held at the Guildhall on Saturday for the private fire brigades’ chal- 
lenge shield. presented by the Corporation of the City of London. 
Out of the 16 competitors the Osram Lamp Works Fire Brigade ran 
second in 2732 seconds. and the Robertson Lamp Works Fire Brigade 
ran third in 276? seconds, 
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became acquainted with a hard-paste process in April, 1908,at Budapest, 
where Hanaman showed him a hard- paste process with gum tragacanth 
and tungsten powder, He had heard of it before, but he did not know 


LEGAL INTELLIGENCE. 
exactly howit wasdone, They bought the Just and Hanaman oxychloride 


Pe 
patents in March, 1906, and he thought thev had the necessary apparatus 


coy ?? i 
Osram Lamp Works (Ltd.) v. “Z” Electric Lamp Mig. Co. (Ltd.) in June or July of the same vear, and they worked with the oxvehloride 


The hearing of this case was concluded by Mr. Justice Warrington on | process until 1998. With that process they made up to 50,000 filaments 
dulv. Witness described the process and said they prepared the hexa- 


Friday, when judgment was reserved. 

Mr. €. F. ToriaM, in cross-examination by Mr. Colefax, said it was | chloride by passing chlorine over tungstic oxide (WO). In a long furnace 
about a monthorsix weeks after their return from Berlin that they found | there was a tube ] metre 50 centimetres long in which the tungstic oxide 
out what the metal powder which they obtained consisted of. They | was placed. At one side the chlorine entered and from the other the 
analysed it because it decomposed in the lamp and zirconium came off. | chloride or oxychloride issued and was condensed in a receiver. Having 
He could not say that any metal tilament lamps were sold in 1906. The fila- | prepared the oxv- or the hexa-chloride, then came the process of the 
ment lamps made by the Zurich Co. were first sold under the name of Leuco- | preparation of the filaments. In a bell jar, holding 150 cubic centimetres, 
He! thought he put the weight on some filaments during sintering | verv thin carbon filaments were placed. Into the bottom of the bell jar 
He used the weight wherever possible after the | from 1 to 2 grammes of the hexachloride were placed. A tlame was 

placed beneath the bell jar in order to evaporate the chloride. 


When 


He found it was very seldom he could use the 
They did not apply a test : they could tell by | that had been done a current was passed through the thin carbon 
He had no | filament and at the same time a little hydrogen was passed. through. 
Tnus upon the carbon filament a laver of metallic tungsten was pre- 


When there was sufficient the ampere-meter connected with 
Afterwards the tilaments 


nium. 
and on some he did not. 


time of the Berlin visit. 


weight during sintering. 
the handling of the filaments whether they were tender, 


record that he had ever made a tungsten filament. prior to September, 
1906. on which he had put the weight during sintering; he was relying 
on his memory. He thought the Leuconium lamps were not advertised 
for «ale until September. 190$. They applied for letters. patent (No. 
1,643) on July 17, 1907. They used sapphire dies obtained in London. 
The dies were specially made ; he commenccd with a die of 5 mils in 
diameter and then he used a smaller one. 

Re-examined by Mr. Terrell, Witness said the lamps were run at the 
factory from April and September, 1906, and they blackened badly. 

Mr. Avaustus CHARLES HYpE said he was actually engaged in lamp 

making from 1901 to 1904 at the Ponders End lamp factory of the 
Edison Swan Co. At that time they were making carbon filament lamps. 
The carbon filament had a great many different forms. In regard to the 
U-shaped tilaments he showed by means of a diagram the process whith 
he adopted for the manufacture of high voltage lamps during that period. 
The high voltage carbon lamp consisted of a lamp of a very tine carbon 
filament. Previous to witness commencing work on that particular 
form of lamp great difficulty was experienced in getting uniformity in 
a filament. He found, what he had previously known to some extent, 
that tilaments must be carbonised under strain to be made uniform ; 
it was very necessary to have a state of strain during the formation of the 
filament. The history of the electric lamp would show that right from 
the production of the cotton thread to the fifish of the carbon filament 
strain was applied, but in the process for the manufacture of high voltage 
carbon lamps he found the greatest strain one could. possibly employ 
was the best. In the diagram exhibited he had shown that using the 
carbon at the bottom to form the shape of the filament one also employed 
extra weights so as to get an extra strain and get greater uniformity in 
the process—better shape. These filaments were subjected first of all 
to a preliminary baking, with the weights‘applied as in the sketch shown, 
at a temperature of about 600°C. or 700 7C. in a large yerucible through 
which gases passed. They were under tension all the time with weights 
as shown by the diagram. During that period those filaments passed 
through a stage in which they were plastic and very weak; they could 
take up any shape you liked to give them. They would also stretch a 
little. They always measured the amount of stretch and they could 
tell what weight to apply to get the maximum stretch before the baking 
process. They applied the heaviest weights7they could obtain so as to 
get the maximum stretch and maximum uniformity. After that pre- 
liminary baking to 600°C. or 700°C. the top portion (shown in the illas- 
tration) was lifted off and put into a carbon trough which formed part 
of the electric furnace. The whole thing that carried the weights was 
lifted off and put into a carbon trough, A great many were put in in one 
operation (about 50 or 60). The carbon trough formed the core of an 
electric furnace, the whole of the core being surrounded by some non- 
conducting material. When all was ready an electri? current was passed 
through the core and theXtemperature/ rose%,to 2,500 C. or 3,000 €. 
The carbon again became plastic. It got plastic first of all in the initial 
baking and also became plastic again at the very high tem perature of the 
electric furnace. So it was necessary to keep the weights on the hole 
ume; if not, during the second baking in the furnace the tilament would 
cockle up. After the electric furnace operation, which took three or four 
hours, the furnace was cooled down, the filaments eut away from the rod 
and were then ready for use. He had shown the simplest way of making 
filaments, but there were other forms. 

Cross-examined by Mr. Colefax, he said that during the first heating 
the temperature was 600 deg. to 700 deg. and in the electric furnace the 
temperature was 2,000 deg. to 3,000 deg. When inthe clectric furnace 
the current was passing through the carbon filament. During the 
second stage there was scarcely any contraction. In the first stage they 
got about 40 per cent. contraction. They got a stretching and a con- 
traction. If he had not got the weight on he would have got a shrinking 
of 50 per cent. in the filament ; with the weights on he got 40 per cent. 
In the second stage the contraction was onlv about a further 5 per cent. 

Herr 6, LvEDECKE, who gave evidence through an interpreter (Dr. 
Otto Hehner), said he was the manager and technical adviser of the 
Brimsdown Lamp Works. He had been engaged in the manufacture of 
lamps since 1883, and had worked with Siemens and others. He also 
manufactured lamps at Augsburg as Geo. Lucdecke & Co. and from 1906 
under the name of the Wolfram Lam p Co. Witness came to this country 
to take up his present position in 1909. He also had experience in 
Germany fora considerable time with Just and Hanaman. He had read 
the English specification of Just and Hanaman and he understood from that | 
specification as a lamp makor that a soft paste was to be uscd. He first 


cipitated. 
the filaments showed when they had to stop. 
were taken out of that apparatus and were placed in a second. vesscl— 
that was called the decarbonising process. Electric current was sent 
through the filaments placed in series and at the same time hydrogen 
was passed through. First the carbon, combined with the tungsten, 
produced tungsten carbide, and at the same moment was decomposed 
and the pure wolfram remained behind. The tungsten filaments were 
hollow, and during the removal of the ca bon filaments were weighted by 
small weights. Those filaments were made up into lamps and sold. 
Cross-examined by Mr. Colefax, Witness said that at first they had 
thick tilaments containing much carbon, and they had to pass the hydrogen 
through the water. Later on, when they were capable of making very 
thin tilaments, it not only was not necessary to pass it through the water, 
but, they had to dry their hydrogen by passing it through sulphuric acid. 
Just and Hanaman took out a patent in Germany for a process for using 
a mixture of steam with reducing gases, In July, 1906, he commenced 
the commercial manufacture of a tilament using oxychloride of tungsten, 
He passed the hydrogen through a bottle containing water so that the 
hydrogen became but very little moist. He had done that for only quite 
ashort time, He said that one day the water had been sucked out of the 
bottle and he went to the workman who pointed out that on that day 
the manufacture went much better, and since that time they had given 
up using it. Then thev went in the contrary direction and dried the 
hydrogen very much; they passed. it over. phosphorous pentoxide and 
sulphurie acid. When they used water vapour the filament had light 
spots and burnt through and afterwards when they had dry hyd-ogen 
that was not the case. When they. ceased to use water vapour they 
were only working with the other carbon filaments, That business existed 
still, but they no longer used the oxychloride process, but & paste process, 
Mr. Horatio, BALLANTYNE, examined by Mr. Terrell, said that 
at the date of the first patent the only manner that he knew of in which 
filaments were made was that of squirting a soft paste. He did not 
profess to know the out-of-the-way methods which might be in existence, 
but he had seen the soft-paste process of squirting zine chloride and cel- 
lulose for the manufacture of carbon filaments and he had read the litera- 
ture, and he was afraid that he advised some clients on the basis of that 
being the ordinary process. He had never heard of the hard-paste 
process until he met Voelker. That was prior to 1902, and he had a 
talk with him upon what he was doing in general, and he also read his 
specification. The next he heard of the hard-paste process was at the 
"Z" Company's works when he was first employed by them about July, 
1908. He remembered the process described in Welsbach’s specification 
No. 15,350 of 1898. At that time he was shown the specification and 
he saw a lamp which, he was informed, was an osmium lamp, and certainly 
it was a metallic filament lamp. His knowledge of the manufacture of 
that lamp was solely what was found in the specitication. He became 
acquainted with the idea of making tungsten filaments when he began to 
act for the “Z” Company, in 1908. In the specification the words 
“vapour tension of the carbon " meant the tendency of carbon to 
volatilise. He agreed with Mr. Swinburne that carbon volatilised ifa 
carbon filament was over-run. The carbon came off and was deposited 
on the walls of the bulb. That took place very rapidly if the lamp was 
over-run Considerably. Supposing a tungsten carbon filament was run 
up near the melting point of tungsten his view was that the carbon 
volatilised out. Whether it came out as carbon alone or whether it was 
in combination as carbide he could not say ; but that it did come out 
non-chemically he was satisfied. In the case of the carbon lamp un- 
doubtedly carbon came off as such; in the case of a carbon tungsten 
flament he was not prepared to say that the carbon came off as such, as 
distinguished from coming off in combination with tungsten, but that it 
did come off was certain, A soft-paste filament, as he understood it, was 
one obtained by squirting a soft material with a pressure which could be 
measured in pounds. He measured the difference really in the amount of 
pressure. Industrially those two processes were quite different ; they 
were analogous in the same sense that squirting macaroni and lead tubing 
was analogous, As he understood the specification it was applicable to 
soft paste only. His reasons for that were that in the first instance he 
noticed that the binding materials referred to were those which had been 
emploved in the manufacture of ordinary carbon filaments. That 
j reaark epplied move particularly to the collodion and zine chloride- 
cellulose solution and the cupricammonia solution was one which had been 
applied in the manufacture of artificial silk. (Those three. binders. were 
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such as were used in a soft paste process. He had never seen or heard of . 


an artificial silk process which he could describe as a hard-paste process. 
Denitration suggested to him a quantity of nitro-cellulose where carbon 
was uscd. -He now knew that one could make a filament with nitro- 
cellulose without denitration provided the quantity was extremely small 
as in the hard-paste process. ‘Then the suggestion of carbonising the 
filaments brought to his mind the ordinary process of making carbon 
filaments in which carbonisation was an essential step. As he under- 
stood it, carbonising was a process by which you obtained the conduc- 
tivity of the filament by virtue of the fact that you had carbon there. 
If they denitrated cellulose they would have carbon therein considerable 
quantity. If they did not, of course, the nitro-cellulose simply went off 
as gas and left no residue. Then the sequence of steps which was set 
out in the process called to one's mind the ordinary Swan process of 
making carbon filaments—that was to say, squirt, then denitrate, then 
carbonise—then the suggestion to use a mixture of steam and hydrogen 
for decarbonising also suggested to his mind a considerable quantity of 
carbon to be burnt out ; and, lastly, the direction to render the filaments 
uniform by the final step also suggested to him that they were dealing 
with a decarboniscd filament, ard that it required to be equalised. 
That would be a necessity if he was trving to make filaments by that 
process from soft. paste. 

Mr. AsrBU&RY : Hardly one of these things has been suggested to our 
witnesses. ‘I do not know whether your lordship had any idea, but we 
can say with the most absolute honesty that we had not a conception that 
this was the sort of case alleged against us wnen our case was closed. 

‘His LonbsHiP : This is all in the particulars as | understand it; the 
sufficiency of the description is a matter the onus of which lies on the 
plaintitfs. It is for you to show that the d-seription is sufficient; it is 
not for the other side to show that rt is insufficient. 

Mr. TERRELL: On the question of insufficiency, my friend did not give 
me a witness whom 1 could properly cross-examine about it. He gave 
me very expert chemists to whom it would be sufficient, but he did not 
give me a single lamp-maker. 

Mr. ASTBURY : ‘They are just as competent to speak as Mr. Ballantyne, 
against whose competence | am not going to suggest anything. 

His Lonpsuir : All I say is that it was open to vou, and vou could have 
taken steps, to have called some practical lamp-maker who would have 
said that he would on this description have adopted plaintiffs! process. 

Mr. ASTBURY : I had no information that these points were going to be 
taken. The questions about carbonising and many of those things were 
not hinted at. 

His Lorpsuip said he supposed he would have an application for leave 
to call further evidence and he would then consid or it. 

In reply to Mr. Terrell, Witness said he had mad? filaments by the soft- 
paste method and, leaving out for the moment the question of the cup-ic- 
ammonia methcd, one could make filaments by using the soft-paste 
process with carbon or chloride of zine solution in cellulose. He had tried 
the hard-paste process, using chloride of zinc cellulose, and it had proved 
a difficulty. He had not been able to get a filament by using the hard- 
paste process with chloride of zinc cellulose. 

Mr. ASTBURY again complained that the point had not been suggested 
to his witnesses, and, after some diseussion, 

-His LonDsurP said what he was told, and it seemed to him of very great 
importance, was that there was no need specifically to refer to the process, 
because the only known process was the osmium process. After all, 
now he came to examine it, it did not come to very much, because the 
patentee did not tell him to use the osmium process. The difficulty he 
felt about it was that, assuming the osmium process to be a hard-paste 
process (of which he was not quite sure), if he knew that a process 
similar to that used by defendants was the way of making filaments by 
that means, he ought to have been told so; and if he did not know it 
then he had made no invention. 

Mr. ASTBURY: Your lordship seems to think that there is some 
difficulty about this soft-paste process. You can make it Just as well by 
the soft paste as vou ean with the other. 

-His LonpsuiP : What I feel is that he has not told vou what vou are 
to do. , 

‘Mr. ASTBURY : | am going to remove that difficulty. F am going to 
ask vour lordship to let me put cert sin witnesses into the box. 

His LonpsHit? : I know vou are. But 1 do not undorstand it to be their 
case that onlv the hard paste will work. 

‘In further examination by Mr. Terrell, Witness said that "in an 
atmosphere of steam ard hydrogen " there was no special technical 
meaning to the word "steam ".  D.ferdants did not denitrate and 
they d.d not carbonise in the ordinary sense of carbonising as he under- 
stood it. They baked the filaments under reduced pressure in a gentle 
stream of hydrogen in which process the nitro-cellulose was decomposed 
and dispersed and much of the oil was distilled over and a small residue 
of carbon, amounting to about 0*4 to 0°8 per cent., was left. The carbon 
was present, in his opinion, in the form of carbide. It was very difficult 
to get ariv experimental evidence one way or the other as to the condition 
in which it existed. What appealed to him in coming to the conclusion 
was the strength of the thread. The quantity of carbon was so extremely 
small that he could hardly imagine its existing merely as a kind of mortar 
joining up the bricks. They knew that a cementation process went on and 
that tungsten was capable of combining with carbon at temperatures 
far below the fusion point. In those filaments during baking they had 
that extremely finely divided tungsten in contact with extremely finely 
divided carbon, and it seemed to him that the natural result would be that 
at the high temperature that transfusion of carbon into tungsten metal 
would occur. In defendants’ sintering operation what, in his opinion, 
happened was that when the current was switched on the temperature 


went up extremely rapidly and incipient fusion of the filament substance 
took place. Whilst in that semi-fused condition the particles were drawn 
together. The carbon was an important element in that action, because, 
as they knew, carbide of tungsten hed a lower raelting point than tungsten 
itself. As he pictured the operation the carbide fused, the filament drew 
together and at the same time the carbon was expelled from the filament, 
leaving substantially pure tungsten which had a very high melting point. 
His view was that substantially carbon was removed from the tungsten 
non-chemically. ln defendants’ process there was more than enough 
moisture to oxidise the carbon—that was, assuming that you could 
get the whole of that moisture to come into contact with the carbon at 
the moment, but there were difficulties about that. Supposing that the 
carbon was volatilised out of the filament to the surface, what would 
happen then would depend upon the nature of the ras surrounding the 
filament and would be independent of the process by which the carbon 
had been removed. If there were no oxidising gas there, he should expect 
to find tungsten and carbon on the walls of the containing vessel: in fact, 
the filaments lost a great deal more tungsten than carbon. With filaments 
of the size in question there was a loss of weight of about 6 per cent. in 
sintering. The finding of carbon monoxide in the bell jar would not point 
one way or the other to the carbon being removed chemically from the 
filament. He had tested the deposit on three bell jars in defendants’ 
factory. The ja's were wiped out with moistencd glass wool; he then 
dricd up the glass wool and noted that there was a vellowish shade due to 
tunystic acid ; then he burned the residue in. a combustion furnace in the 
usual way in oxygen for determining the carbon, and he obtained 0:0038 
grammes of carbon, from which he concluded that the deposit was mainly 
of tungsten with a little carbon. He had made an experiment to ascertain 
how much carbon would be eliminated by sintering in purified hydrogen ; 
he took some 7,000 filaments and he analysed the baked filaments with 
which he started and the sintered filaments. The percentage of carbon 
in the baked filaments was 0°610 and in the sintered filaments 0°020. 
He described a further experiment made by him on the removal of carbon ; 
in each case the sintercd filament was analysed by Mr. Swinburne's 
chlorine process, which was a satisfactory method. The experiment 
satisficd him that the sintering as done by him was perfectly effective 
in removing carbon and that the removal took place physically and not 
chemically. He took a thick filament (0:3 mm. diameter, and about 
0'8 per cent. carbon) and treated it in the sintering jar with hydrogen 
containing 17 per cent. of water vapour; he heated it electrically at a 
good bright heat (about 1,000 deg. to 1.200 deg.) for 45 minutes, and at 
the end of that time there was a considerable residue of carbon in the 
chlorine test. That showed that even with a large quantity of water 
vapour the removal of carbon from a thick filament took a long time. 
He fourd that the hard-paste filaments, which had been siutercd in an 
atmosphere of steam ard hydrogen, became distinctly uneven. The 
elimination was not uniform throughout the loop; there were weak 
spots, bright spots and dark s»ots throughout the filament, and that 
kind of thing usually required to be met by equalising, which d^posited 
metal where the filament was thinnest. That was the process described 
in the specification as he und rstocd it. The soft-paste filaments were 
also sintered in dry hydrogen ; they. did in fact sinter-contract inside. 
There was a large loss of carbon, but there was still some left. He had 
proved them to require equalising if they were treated with moist 
hydrogen. He had mad: osmium lamps according to Welsbach and 
he removed the carbon a3 describ d in the specification. He hed also 
made ruthenium experiments according to Welsbach, iridium experi- 
ments according to Gulcher’s specification and also a tungsten filament 
according to Lod guine. They made the filament and ran it for 
about five minutes in the sintering jar at the ordinary incandescence 
temperature, giving out a bright light. It seemed to be quite satis- 
factory. Then he thought he would try it at the sintering temperature 
and he ran it up. They went too far and the filament snappcd (after 
about 30 seconds) where the clip scized it. He then examined it and 
found it was mostly tubular or hollow; the platinum appearcd to have 
been d'iven out of the filament. 

In regard to the second patent he had med: experimenta as to the 
action of hydrogen and nitrogen. He took bakcd filaments of the size 
referrcd to in the particulars of breaches, thin filaments, and mounted 
them in lamp bulbs for ascertaining the effect of sintering them in an 
atmosphere of purified hydrogen and in hydrogen with 3 per cent. of 
nitrogen. He found no difference whatever in the result whether he 
used hydrogen alone or hydrogen plus 3 per cent. of nitrogen ; the carbon 
was all substantially removed in half a second. He had experimented as 
to the decomposition of phospham. He tried the sintercd filaments in 
ammonia—that was to say, he treated the filaments in bulbs with ammonia 
instead of phospham. In the case of the phospham lamp made up with 
those filaments there was no blackening, but in the case of those made up 
with ammonia there was blackening. 

Cross-examined by Mr. Astbury, Witness agreed that there were a 
number of points in the cas2 of divergence between the chemists on the 
two sides which depended largely on opinion. The witness was cross- 
examined at some length on his evidence in a previous case (in support 
of the “ Z" Company's phospham patent) to show that his opinions as to 
the use of phospham in removing carbon, the nature of the deposits on 
the bell jar, &c., were different from what they were at present. Having 
answered some questions as to the meaning of the 1904 patent of plaintiffs, 
he said the old carbon filament lamps. after they had run 300 hours began 
to blacken owing to the emission of carbon. The melting point of tungsten 
was about 2,900 deg., and the temperature at which defendants sintered 
in the bell jar was something getting on for that; it might be about 
2,400 deg. or 2,500 deg. In regard to the opinion that in the bell jar 
there was the non-chemical removal of carbon, he had given full weight 
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to the experiments in which you got the carbon out in. a different 
atmosphere, but there was also the experiment of analvsing the deposit 
on the bell jar ; if there was carbon on the bell jar it must come out at 


white heat from the filament being projected into the atmosphere and 
He thought the atmosphere could not 


If he was correct in the view that the carbon was 
eliminated physically and not chemically, then it was quite immaterial 
what the nature of the circumambient gas was; it would come out in 
He had tried the various gases which had no chemi- 
cal effect and the carbon came out in precisely the same wav. In his view 
soft paste meant a pastein which the material itself wasin a soft condition, 
and not in a very hard condition, and it did not necessarily mean that it 
A soft paste included both squirting 

in a coagulating liquid and not relving on the liquid for coagulation. 
There was no book in 1904 which discussed in any wav the ditference 
between soft and hard pastes for that process ; hard paste was an entire 
That patent pointed to a paste which was not used by defen- 
He could go to a lamp factory now and get paste made with 
tungsten and different forms of binding material varving infinitely in their 
He could. make 

those into threads or filaments squirting some into liquid and emitting 
others into an atmosphere, using as he got to the harder forms of paste 
more and more pressure to force it through the die; but if he took a soft- 
paste filament and squirted that he must coagulate it—he must get a set 
A number of questions as to carbonising and 
equalising in the hard and soft-paste processes having been answered, 
Witness said that with regard to sintering bydefend ants, Lto 11 seconds was 
the time of the actual glow, 2 seconds was the time taken by the whole thing. 


It was 20 seconds for the complete operation, from the first glow to 
They would not have 


He 


had never made anv experiments to ascertain how much of the carbon 
contents of defendants’ baked filaments was in the form of carbon and 
how much was in the form of carbide. $ Up to a point the oxidation of 
carbon by steam would proceed more rapidly as the temperature was 
increased. At the sintering temperature he believed there was no steam. If 
they put a filament containing a percentage of carbon into an at mosphere of 
moist hydrogen and passed a current through it [the oxidisable temperature 


getting across on to the glass, 
yet to the filament. 


exactly the same wav. 


was & paste squirted into a liquid. 


novelty. 
dants. 


viscositv—from the very hardest to the very softest. 


filament in some way. 


the end of the last glow ; that was for 10 tilaments. 
carbon monoxide in the bell jar unless there was enough oxvgen. 


of the carbon would begin at about 700 deg. If they put a glowing body 
into a jar containing steam and hydrogen, the first effect of the heat 
in the filament would be to put a handicap in the way of the gas getting 
at the filament because gases expanded as they were heated. One of 
the results of putting the current through the filament was to cause a 
tremendously strong convection of the yas towards and through the 
length of the filament, but, in his opinion, that was far outweighed by the 
fact that you had the sudden expansion away from the filament. If 
they mad- soft-paste filaments and ran them for a time in any moist 
hvdrogen oven with 2 per cent. of steam so as to burn out the carbon 
then thev required equalising. It took a long time to see. The sintering 
was a different thing. ‘There they were doing them without sintering. 
He could sinter the soft-paxte filament perfectly well. Witness was 
cross-examined at length on the Lodyguine and other patents and the 
experiments made to show how witness got the carbon out ot the filaments. 

In re-examination by Mr. Terrell, Witness re-asserted that in defendants? 
process the carbon was volatilised out of the filament and not removed 
chemically. 

This concluded the case for the defence. 

Mr. Astaury said he was in a difficulty. He did not make any com- 


plaint, but he thought the case which had been made and was weighing 
with his lordship had not been put to his witnesses at all. 

His Lonpsuir ; With P d to the point as to the insufficiency of 
description in the specification, the main point in regard to that I 
do not think can be said to have been made during your case. If 
you want to call further evidence on the question, first, whether the 
patentee has sufficiently described the process, and, secondly, whether he 
has told the world the best way of carrving it out; on those two points 
I think [ must let you call evidence. l 

Mr. ASTBURY quoted several passages of the evidence which had been 
given in regard to the hard and soft-paste processes. 

His LonpsmiP. said he had already intimated that he would allow 
further evidence on that point. The important point seemed to him to 
be whether or not to use a hard paste—that was to sav, to use such a paste 
that one must use tons of weight to;put it through a diamond die to make 
the finer filaments—was or was not the best process; that if the patentee 
had discovered that that was the best process then he ought to have said 
so, The further evidence must be confined to the points mentioned. 

Dr. OTTO OBERLANDER said he had experience of the manufacture of 
filaments for incandescent lamps since 1806. In September, 1906, he 
was asked to report on the value of the Just and Hanaman patent of 1904. 
Subsequently he told Mr. Hirst that he was willing to undertake the manu- 
facture of metal filaments; a laboratory was fitted up for his use, 
and he commenced working in October, 1906. Nobody had instructed 
him how to work the patent, but he had no difficulty in carrying out the 

process. The first paste used was a fairly tough paste of grey (com- 
mercial) tungsten metal and gum-arabic. He got the metal from Ger- 
many and when he got it he made it more finely divided by grinding it. 
The gum-arabic appeared to him to be the only sensible thing to use. 

He used a stiff paste because he wanted to squirt it througa thin orifices, 

and he gave it such a consistency as would give a good thread ; he used 
a machine like the one in Court. He squirted it in air, simply on a card 
under it, and collected the thread as soon as it was made. ‘The diameter : 
of the filaments was about y; mm. The dies were stecl or gun-metal, | 
and later on he used glass dies. The threads were then carbonised in 


carbonised at atmospheric pressure, 


carbons, which were non-conductors. 
which defendants baked their filaments did not in any way prevent them 
obtaining the necessary result of carbonisation. 
in a non-oxyjen atmosphere they would destroy the filament. 
made experiments in very carefully dricd hydrogen free from any oxygen, 
and he had baked filaments in that at ordinary pressure with some of 
defendants’ paste which he asked at the works should be given to them 
at the inspection. 
spheric pressure in carefully dried hydrogen free from oxygen. 
in his specification, No. 1,535 of 1898, said: * The function of the pro- 
tective atmosphere is to oxidise the carbon of the filaments without 
oxidising the osmium or obtaining a deposit of carbon on the filament. 
Free oxygen must not be present and in fact the atmosphere should be 
such as will reduce any oxides of osmium that may be present, 
a reducing atmosphere the filament can without danger be raised to a 
temperature which consolidates the osmium and forms it into a useful 
coherent. filament." 

and sintering the metal which formed it into a coherent metal filament. 
Supposing that he simply took the baked filament and put it into an 
atmosphere of steam and hydrogen and subjected it to the passage of a 
current; if he did absolutely nothing else, gradually more and more 
current, would go through it until he got to constancy. 
impossible to stop the sintering. 
culty in repeating the specification in so far as the directions to decar- 
bonise were concerned, and, having given particulars of experiments 
carried out by him, he said he understood the patentee's directions to 
mean that he was to introduce enough water vapour to get rid of his 
carbon and to heat the filament to a high temperature. 
did not agree with the suggestion that if you had enough water to oxidise 
the carbon you could not help oxidising the tungsten if the temperature 
went up to the point at which the metal would sinter. 


acurrent of hydrogen in a combustion furnace; they were then mounted in 
clips and decarbonised in steam and hydrogen. By steam and hydrogen 
he understood so much water vapour as would remove the carbon and 
so much hydrogen as would protect the tungsten. He passed hydrogen 


through water and it was, therefore, charged with about 2 per cent. of 
He passed the current through the filament and he saw 


water vapour. 
Every operation 


almost instantly a sintering operation taking place. 
was watched, but the time occupied to set the tilaments to a good red 
heat varied from one minute to two minutes; Then the filaments were 
mounted in bulbs by men accustomed to that work. At that time he 
did not consider it necessary to render them uniform. He had mad. stiff 
pastes of varving d recs of stiffness and he had never found any difh- 
culty in making any of the filaments so obtained into lamps. Even with 
some of the softest pastes uscd, in his opinion they did not require to be 
rendered uniform except in à very few cases. When a filament was mad^ 
the fact. whether it showed any bright «pots indicated whether or not it 
was necessary to render it uniform. The necessity for the uniformity 
process mivht be traced to the mixing—there might be some parts which 
were not sufficiently mixed. He thought any filament would b+ improved 
bv being rendered uniform in the sense described in the specitication, 
Those filaments which in decarbonising showed bright. spots required 
equalising. The bright spotsindicated smaller diamcter and they happen d 
even now with the most up-to-date machinery, He did not think it was 
necessary to calender even the hardest. paste to make a good. filament ; 
provided they miacd it properly and intimately he did not know of any 
other requirement before it was squirted through the die, At the Osram 
works they had never used calendoring, they had used. steel. mixing 
rollers at equal speeds, He did not think it was necessary to use amor- 
phous tungsten ; he took grey tungsten metal and rendered it in a finely 
divided condition, in accordance with the directions in th* specification. 
He passed it through a sort of cloth sieve, When he passed the current 
through the filament for decarbonixing he got a marked shrinkage in 
length. It was not his experience that the presence of carbon in a fila- 
ment was in any way necessary for the purpose of sintering, in the sense 
used by defendants. [t was, for instance, possible to treat a filament in 
an atmosphere of steam and hydrogen for a very. prolonged period at a 
correspondingly low temperature, so that there should not be any redue- 
tion in length, and doing that for, sav, half an hour there should be a 
reasonable guarantee of all the carbon having been eliminated. You 
then raised the temperature to the degree indicated before, yellow- bright 
red heat, and then you got at once a shrinkage, and if you put more 
current through you got eventually to à constant length. He did not 
think there was any ditference which could possibly have any bearing 
upon sintering between a colloidal tungsten filament and a filament made 
of that amorphous tungsten from which the carbon had been taken out. 
He had seen millions of filaments with weights on during sintering and he 
had not experienced any of the disadvantages spoken of by Mr. Pakenham. 
The Osram Company made about 5,500,000 lamps a vear and each lamp 
took 10 filaments, «o that, allowing for breakages in manufacture, the num- 
ber of filaments made by them would be nearer 75,000,000 than 50,000,000. 
All their filaments were made in that wav. The Osram filaments were 

'" Carbonising " in 1904, or in 


1912, did not mean anything but destructive distillation of the hydro- 
The reduction of the pressure at 


If they did not bake 
He had 


The result was 0-776 per cent. of carbon at atmo- 
Welsbach 


In such 


In his opinion there was no difference between that 


It was physically 
He said he had never found any diffi- 


His experience 


Cross-examined by Mr. Terrell, he said metal filaments became a 


substantial manufacture in Germany in 1906 and in England in 1908. 
He did not think he equalised any filaments until June, 1910. To the 
best of his recollection the first filaments he rendered uniform were those 
on which Dr. Liebmann and he worked together—for the first time in 


connection with another action. 
specification No. 23,899 of 1904, he succeeded in making good filaments 


in a comparatively short time. 
filaments began at the end of 1907 or the beginning vf 1908. As to the 


When he began work in 1907, under 


The actual manufacture of the metal 
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binding material, he started with gum-arabic, but he had tried every- 
thing. When he used tungstic acid he employed gum-tragacanth ; 
much later he tried collodion. There were so few filaments which came 
into question that he did not trouble about the equalising process. 

Dr. A. LIEBMANN was re-called, and, further examined by Mr, Astbury, 

. K.C. He said that he remembercd the two metal filament lamps 
given him by Dr. Oberlander in February, 1907. When he began 
experimenting if he could possibly have mad» a lamp without using 
the 1904 process he should certainly have done so. One lamp burnt 
through after six months, and the other he believed he had got still 
because it had never burnt out. He had used the latter for two years. 
He agrecd with the evidence given by Dr. Oberlandor. There was no 
difference between colloidal and amorphous tungsten ; colloidal tungsten 
meant onlv a state of very fine division. In resard to the experiments 
of Mr. Ballantyne, witness said he had taken a mixture of nitrogen and 
hydrogen ; he had some filaments mounted in the lamps. When he took 
the mixture of hydrogen and nitrogen and passed it through a bottle of 
water so as to saturate it with moisture and heated the filament up to a 
temperature which under normal conditions, that meant without mois- 
turc—would produce hydrocvanic acid, not a trace of it was formed, 
As soon as he dried the hydrogen and nitrogen carefully quantities of 
hydroevanic acid were formed ; that showed clearly that carbon had a 
predilection for the oxidising form and not for the combination with 
hydrogen and nitrogen, The collodion process was known on the 
Continent long before 1904, and the artificial silk industry had been known 
since 1892 or 1893. 

[n further cross-examination by Mr. Terrell, he said he took hard paste 
to be a paste from which a filament was formed without being squirted 
into a liquid. When they had a metal paste they uscd a greater pressure ; 
anvbody would know that. 

In reply to his Lordship with regard to the counterclaim, Mr. TERRELL 
said after consideration he had decided to withdraw it. 

After Counsel had addressed the Court, his Lordship said he would 
consider his judgment, which he would deliver as carly as possible. 


Workmen’s Compensation. 


Last week the Dublin Recorder made an award under the Workmen’s 
Compensation Act in favour of Mrs. M. Andrews (Oldham) for the loss of 
her son Henry, who was killed by an accident while in the employ of 
Messrs. Ferranti (Ltd.) at the Pigeon House. It was explained that 
deceased (Henry Andrews) was the sole support of the applicant, a 
widow. He was employed by respondents, and while working at the 
switchboard he touchcd a live wire and was killed. The average wage 
was about £3 per week, and the Recorder awarded £150 compensation. 


In re Consolidated Electric Work & Appliances (Ltd.)—On 
Monday Mr. Justice Parker had this debenture holders’ action before him, 
when a declaration was made that Mrs. Squire held the first debentures. 
The usual accounts and inquiries were directed and he continued thc 
manager, who had been appointed until June 30, until Oct. 31 next. 
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PARLIAMENTARY INTELLIGENCE. 


[e] 
RAIL-LESS TRACTION BILLS. 


A House of Lords Committee, presided over by Lord Ribblesdale, last 
week pissed the Bill authorising Stockport Corporation to instal the 
trackless trolley system from St. Petersgate to Oderton, 12 miles. The 
Chatrman said the bill woald be passed, subject to further arrangements 
being made by the Board of Trade and the Corporation. A speed limit 
of 4 miles an hour woald bs imposed within a ceriain narrow length of 
175 yds., and the trolleys wore not to pass each other execpt where the 
roadway was 21 ft. wide. Tae observance of the rule of the road must 
be secured by some special by-law or regulation; and the drivers must 
not dodge in or out and pasion the wrong side. The troll ys must only 
stopat fixed points, It would ! e desirable also to give effect to the under- 
taking of the Town Clerk that thoy should not run through St. Petersgate 
on Fridays and Saturdays, (ae market days. 

A House of Commons Committee presided over by Sir C. Nicholson 
has heen considering the Keighley Corporation Bill whi-h seeks authority 
(inter alia) to equip ard werk rail-less trolley vehicles and motor 
omni buses, 

Mr. J. M. McEtRoYv (Manchester) and Mr. J. B. Hamitton (reds) 
thought a rail-less system trom Stockbridge to a point near Cross Flats 
would be more economics:ly equipped and more likely to pay than a 
tramway. 

The Committee struck out a route from Stockbridge to Nab-lane, 
Bingley, a route which was opposed by Bingley Council. 

Mr. Bst gv ask «don behalf of Keighley Rural Council, that Keighley 
Corporation should be made responsible for a portion of the cost of 
repuring the Holme Bridge if they ran rail-less trolley vehicles over it, 
and he said there were preccdents (at Brighton and Hove, and Rotherham) 
for payment by the rail-less vehicle owners of a contribution towards the 
upkeep of the roads of other authorities. 

Mr. Huteusonx, K.C. (for the West Riding County Council), asked 
the Committee to say that the Corporation should widen such parts of 
the reads as might be necessary and maintain and make gocd the wear 
and tear of the roads caused by the Corporation’s vehi les. 

The Committee decided to authorise the rail-less trolley system from 
Ctley to Low Bridge, Sutton, from Ingrow to Gate Lane, Lower Town, 
Oxenhope, and from High-street, Keighley, to Lane Ends and back bya 
circular route, subject to the widening of country roads to 20 ft. and 
rural and urban district roads to 17 ft.. but the Corporation would not 
be called upon to contribute towards the maintenance of the roads. 

Mr. WHITEHEAD (for the promoters) said they would test one of the 
routes, and if the test proved satisfactory the rail-less system would be 
applied to the three routes left in the Bill. 

The Committee decided that the powers should. cease in three years if 
the work was not commenced, but the limit for the completion of the 
work would be four years. The whole of the route A, route C or route D 
could be sold, but not a portion of either of such routes, 

Mr. BatLey (for Oxenhope Council), having asked for a provision for 
removing the Corporation's wires if the works were discontinued, Mr. 
WHITEHEAD (for the Corporation) agreed that if the works were discon- 
tinued for 12 months they should not be resumed without the consent 
of the District Council, and the Committee authorised a clause to that 
effect to be drawn up. The Committee also thought motor "buses 
should only be used during the construction of the trolley system, and in 
cases of emergency. 

Mr. HAMILTON was re-called and said it was proposed to have ll 
trolley vehicles, each costing about £700. Owing to ronte B having been 
strack out the expenditure would be £27,100 instead of £38,070. 

The clauses incidental to the rail-less trolley proposals were then 
adjusted, 


LIGHT RAILWAYS BILL. 


This Bill has been further considered by the Standing Committee of the 
House of Commons, presided over by Sir A. Griffith Boscawen. 

Viscount HELMSLEY moved an amendment providing that the Board of 
Trade should make regulations specifving the dimensions and material of 
tyres of trackless trolley vehicles, and that such regulations should be 
revised periodically. 

Mr. J. M. RoBERTSON said the Board of Trade were satisfied that the 
object of the amendment could best be obtained on the lines that the 
Department contemplated. Any order made under the Bill would secure 
all that was wanted. At present it was highly desirable that new orders 
should be made with an eye to the merits of each different scheme. The 
precautions taken by the Board of Trade amounted to a much more strict 
control than that suggested in the amendment. 

After discussion the amendment was altered, and it was agreed, on the 
suggestion of Mr. Robertson, to provide that the direct use of material for 
tyres for trackless trolleys should be regulated by the order to be issued by 
the Light Railway Commissioners, | 

Mr. J. M. Robertson moved an amendment to provide that sec. 48 of 
the Tramways Act, 1870, which applies certain enactments relating to 
hackney carriages to tramways, should apply in the case of any mechani- 
cally-propelled vehicle used for any trackless trolley system authorised 
in pursuance of the section, in the same manrer as it applied in the case 
of carriages used on a tramway. The local authority, which was the 
licensing authority for the tramways, would be the authority in the 
present case. He thought the matter would be simplified if the Com- 
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mittee would agree to leave the matter of licensing in each particular 
cee to the order to be issued by the Light Railway Commissioners and 
the Board of Trade. He thought the local authority would. be perfectly 
ide to give up its powers to the Light Railway Commissioners, acting 
under the Board of Trad ^. 

The Board of Trade had so far had no applications with regard. to 
trailers, but if the objections to their use were sufficiently strong, no doubt 
they would be excluded from the order. In many cases at present, rural 
and urban authorities were entitled to give licences for the same tram- 
way system, and no difficulty was experienced. One of the authorities 
usually agreed to recognise or to duplicate the licence of the other. 

The amendmeat was agreed to. 

The Hon. H. L. W. Lawson moved that the section giving the Light 
Railway Commissioners. power to authorise trackless trolley syst^ins 
should not apply to the county of London. The county of London had 
always been treated by Parliament as being a subject for separate legisla- 
tin dn regard to Jocal traction. There could. be no need for trackless 
trolleys within the County of London, Not even at its extremities was 
there any proposal to link them up. because in every quarter the County 
Council had. linked up its tramways, and had running powers with the 
tramway companies in the adjoining counties, 

Mr. J. M. RosEnTSON said the Board of Trade saw very little likelihood 
of trackless trolleys being wanted in London, He had no objection to the 
amendment, which was agreed to unanimously. 

On the motion that Cluse 3, extending the limit of £250,000 which 
might be expended for the purpose of special advances to £750,000, Mr. 
J. M. Robertson said the total amount actually advanced for light rail- 
ways up to the present, under see. à of the Act of 1896, was £126,945 by 
way of free grants, and £22,200 by way of loan, in some cases without 
interest. In addition, there had been promised £68,000 in free grants and 
£1000 in loans, which left only £16,742 out of the £250,000 fixed by that 
Act. Loans under Sec. 4 of the Act amounted to only £72.000, in com- 
pirison with the special advances under Sce. 5. They undoubtedly would 
have to contem plate the giving of further free grants, if the purpose of the 
Bill, which was the extension of light railways, was to be carried out. 

The clause was added to the Bill. 


On Üliise 6 whi h proposed to give powers to local authorities to guaran- 
tee interest on the. capital of a light railway company, which was 
opposed by several members 

Mr. J. M. Ropertsos ex plaincd that the powers were to be subject t» 
conditions prescribed by the order, and, in fixing the amount of the loan 
or share capital on which interest and dividends might be guaranteed, 
rezand was to be had to the benefit which might be expected to accrue to 
thara. The original Act authorised advances cither by way of loan or 
as part of the share capital: and the clause only varicd the mede in which 
à heal authority might incur the liability. He did not think the Com mit- 
ter had very closely considered the matter, but in view of the prevailing 
opinion in the Committee he was willing to withdraw the whole clause. 

The clause. was accordingly negativi d. The remaining clauses werc 
agreed to and a new clause added requiring applications for advances for 
a hght railway under the Development and Roads Improvement. Funds 
At to be referred to the Light Railway Commissioners for report. The 
Bill, as amended, was then ordered to be reported. 


INTERCEPTION OF WIRELESS TELEGRAMS. 


In the House of Commons on Tuesday. Major Archer-Shee asked the 
Postmaster-General whether his attention had been directed to the 
mier eption of a wireless telegram from Mr. Bruce Ismay, on board the 
-arpithia," by the U.S. cruiser " Chester," and the communication of 
the contents of the telegram to Washington; and whether in view of his 
“tttement in support of the refusal to lay the State-owned Atlantic cable 
that the Government were entering into an agreement to erect wireless 
stations communicating with Australia ard New Zealand he would say 
What action he proposed to take to secure the secrecy of telegraphic com- 
muntation. via these wireless stations. Major Archer-Shee also asked 
Whether the Postmaster-General’s attention had been. drawn to the 
evidence of Mr." Ismay that he had sent a wireless telegram to Mr. 
Franklin on April 15, which was not reesived until A pril 17. and whether. 
In view of the confusion arising by the despateh of large numbers of wire- 
less messages at the same time, the Government would take that into 
consideration when considering the question of a State-owned Atlantic 
cable. in view of the necessity for rapidity and secrecy of communication 
letween Governments of the Empire. 
, In reply, Mr. H. Same said he was aware that some confusion arose 
in conneetion with the transmission of radio-telegrams from ships to 
Witelese coast stations in Canada and the United States respecting the 
Titanic T disaster. There was, however, no reason to suppose that 
diffi alties of the kind would be experienced in the transmission of long- 
distance wireless telegrams with a wave-length specially reserved. for 
thom under a properly-regulated system, and adequate steps would be 
taken tu secure the prompt transmission of telegrams sent by the pro- 
Pl Imperial wireless system. At present the secrecy of wireless tele- 
grams was mainly dependent on the use of cipher or code. 


BOGNOR GAS LIGHT & COKE CO. (ELECTRICITY) BILL 


A House of Commons Committee, presided over by Sir H. Kimber, 
ee the consideration of this Bill last week. u 
SESS Browse, K.C. (for the promoters), explained that it was 


proposed to empower the company to supply electricity within their 
gas supply area, and certain other places. ‘The capital for the electricity 
works would be £30,000, with borrowing powers of £]0,000..— A company, 
working under a provisional order promoted by Mr. Tate, was supplying 
electricity to certain buildings erected by Mr. Tate and to one customer 
outside Mr. Tate's own tenants, and the present Bill proposed to purchase 
the existing plant under the Lands Clauses Act, the terms to be settled 
by arbitration. 

Mr. A. A. CAMPBELL SWINTON gave evidence in support of the Bill, 
and said the electricity supply could be worked more economically in 
combination with th^ gas supply than by a separate company. 

Mr. Vesey KNox. K.C. (for Mr. Tate), declined the offer of the pro- 
moters to acquire his clent’s undertaking. 

Later it was announced that a settlement had been arrived at, it being 
agreed that the gas compaay would lay mains and supply electricity in 
the compulsory area within two years, that they would not raise the 
price to consumers at present aupplied by Mr. ‘Pate. and would supply 
Mr. Tate at Idd. per unit for daylight use (minimum £100 a year), and at 
l-4d. for the theatre, Arcade and Kursaal; notice t» purchase Mr. 
Tate's electrical undertaking to be given within six months, and the 
company to also pay £250 towards cost of the provisional order. 

The Committee decided to piss the Bill, subject to the adjustment of 
the ebiuses, 


Electric Lighting Acts (Amendment) Bill, 1912.—As stated in 
our last issuc, this Bill was introduced by Sir Howell Davies in the House 
of Commons on the 7th inst. The Bill is also supported by Mr. G. Cave, 
Mr. T. R. Perens, Mr. Hamer Greenwood, Mr. Pointer. Sir W. Priestley, 
Lord Alexander Thynne and Sir John Walters. The Bill, which is down 
for second. reading on Monday next, is somewhat similar to the Bill 
introduced by the Municipal Electrical Association in the 1911 Session, 
but there are two or three new clauses, including Clanse 2. which pur- 
ports to empower company undertakers to provide, sell and let for hire 
eleetrie wires and fittings, &e., and clause 10, which deals with the right 
of entering premises for the inspection of meters, &o. "here are also 
some other additions andalterations, but in the main tie Bilis drafted 
on the lines of the 1911 measure. 


RECENT PROGRESS IN ELECTRICAL IRON SMELTING 
IN SWEDEN.* 


BY T. D. ROBERTSON. 


Al 


7 On May 6. 1909, 2 Peper wes read before this society by Dr. E. 
Hamel on the electric sheft furnsee of the AkUiebolaget Elektro- 
metl of Ludviko, Sweden. Assistenze hes been given to its im- 
ventors by the Swedish iron masters for the experimentation, and 
thet tinelly resulted in the construction of è 700 H.P. furnoe2 at 
Domnarfvet in the 2utumn of 1903. This 700 H.P. furnace has given 
great setisfaction and hès produced meny tons of excellent pig iron. 
Realising, however, the importence of thoroughly testing the furnace 
on à large scale Jernkontoret, an association of Swedish ironmesters 
determined to build at Trollhittan a furnace of 2,500 H.P. capacity, 
Although having accumulated lerge funds they hed not previously 
emberked in à commercial or technics! undertsking. but of such 
moment to the Swedish iron industry wes this question thet they 
voted a sum of £18,000 to put up the plant ond to develop further, 
the process, The Swedish Government to assist in the undertaking 
decided to furnish power at a nomina! figure from their Trollháttan 
station, where there are at present. only four of the projected eight 
sets running, each of which furnishes 12,500 n.r., three-phese 
current of 25 evcles at a pressure of 10.000 volts. The fuel uscd is 
charcoe! which is taken from the cars to the storege house by two 
band conveyors of cold rolled steel. From thisstorethe charcoel 
is cleveted to the furnace top by means of iron buckets running on 
& wire rope. 

The ore is taken from the heap in barrows which are dumped 
outside the crusher building into on elevator truck which brings 
the ore up to an incline, along which it slides into the erusher which 
is driven by è 40 H.P. motor, The crushed materi! falls into a sheet 
iron hopper, in which e sufficient queatity is collected to fill the truck 
to be elevated to the furnace top. The limestone, which is used 53 a 
flux. is crushed and treated in the same wey gs the ore. 

The construction of the furnsce is shown in the diegrom and its 
two sepsrate portions should be noted, viz.. the sheft end the crucible 
or hearth. "The shoft is simply o shell of steel plete lined with fire- 
brick. At the top it is riveted to en octegonol! chennel iron ring, 
which bears on two built up becms, these being in turn supported by 
the walls of the building. At the top of the shaft is a Tholender 
charging bell, a type of bell peculizr to Sweden which is specially 


* Abstract of a Paper read before. the American Electrochemica | 
Society. E 


@ 


| 942 THE ELECTRICIAN, MAY 17, 1912. 


CM——————————————— —————————— ———————————————M——————ÉÓÁÁ——— 


designed to deliver the ore round the sides of the shaft and the 
charcoal in the centre. A 24 wp. reversible three-phase motor raises 
and lowers the bell. The crucible rests on a concrete foundation. 
It also has a steel shell, next to which is ù lining of firebrick, with an 


supply to a two-phase current, the tension of which by altering the 
number of primary windings can be regulated between 50 and 90 
volts. . This alteration is corried out whilst the furnace is working 


| | by simply turning the handle, end the arrangements gre such that 
inner lining of magnesite brick, while the bowl-shaped bottom is | the two phases can work et different tensions. The power for lighting 


formed by ramming in a mixture of magnesite and ter. and for the various motors is furnished by small transformers giving 
` The arched roof is built of firebrick and has four openings to admit | 170 k.v.e. at 190 volts. In a specie! instrument room there are two 
the electrodes. These project through the roof at on angle of 65 deg. | integrating kilowatt meters end one registering kilowatt meter. 
to the horizontal. At the opening in the roof each electrode is sur- | The low-tension bus-bars from the transformers to the furnace room 
rounded by a copper water jacket, provided with asbestos packing to | are 24 in number, each 8 mm. by 200 mm. cross section. From 


prevent the leakage of gas. The electric] contact pieces are wedged | these bars to the electrode the current is taken by flexible bare copper 

between the upper end of the electrodes end a holder of cast steel | cables. 

which is supported in a frame that can be raised or lowered between An elaborate system of pyrometers is installed, and ordinary water 

two guides, one on either side of the electrode. manometers are permenently connected to the furnace top, the dis- 
An important feature of the furnace is the provision made for the ' charge side of the fan and to a hole in the roof of the hearth. A 

circulation of the gases produced by the reduction of the iron ore. | “ Mono " apparatus constantly records the percentage of CO, in the 


ges from the fan. The laboratory is fitted with gas 


ee a 


Ld 


: Y analysis epporatus, and is well equipped for the 
N S analysis of the works materials and products. It was 
AN \' found by experiment that 23 tons of pig iron cor- 
N SS respond to a volume of 51-1 cubic metres of charcoal 


and an extra space of 7-9 cubic metres for the ore, 
making a total of 59 cubic metres. Therefore the 
volume of the furnace should be 59/1-55=38 cubic 
metres. The diameter of the neck was the first di- 
mension to be decided upon end this was fixed at 
1,200 mm. The shaft was made 13-7 metres from 
the ground level to the furnace top. At the time 
the furnace was designed, carbon electrodes in one 
piece of the necessary dimensions could not be ob- 
! tained, so that electrodes were built up of four pieces, 
ü "A ic To etae ^ B two metres long and 330 mm. square. Before being 
| bound together the sides forming the joints were 
planed true by hand and the joint wes made with 
a thick paste of graphite and molasses. Theo 
upper pert of the electrode is covered with asbestos 
millboard and thin sheet iron, to prevent loss of 
heat. 

The various iron works of Sweden sent their ores 
to be electrically smelted. In order to gain as much 
information as possible, the burden of the furnace 
was constantly altered to vary the grade of iron 
produced. Such treatment involving the frequent 
alternation of acid and basic slags was not good for 
the furnace hearth, and it must be admitted that it 
was something of an achievement for this to stand 
six months of this treatment without needing any 
serious repairs. In the teble below is given a 
summary of working results for the period Novem- 
ber 15, 1910, to April 9, 1911. 

As might be expected the output per kilowatt-year 
is proportional to the percentege of iron in the ore, 
but with ores producing e, greater quantity of slag 
the electrode consumption is smaller. The thermal 
efficiency of the furnace was carefully worked out, 
when it had been running for five months, after 
which time the lining had worn rather thin, so that 
radiation losses were probably higher than normal, 
However, 80 per cent. (the figure obtained) com- 
pares favourably with 82 per cent. for the efficiency 
of the Swedish charcoal blast furnace, and with the 
70 per cent. of the English blast furnace. As tho 
volume of the furnacé and gos piping is constant an 
excess of gas is being continusy produced, propor- 
tional to the amount of ore rcduced. This gas is 
Skon OF RUMMAGE ÜSED dg DROULDHATUUN. allowed to burn into the air et present st Troll- 

háttan, but in the newer plants arrangements are to 

be made for using it for calcining purposes. About 

550 cubic metres of gas are produced per ton of pig iron, and each 

cubic metre will develop 2,100 to 2,500 calories, as the gas averages 
about 80 per cent. of combustibles. 

The tension employed varies greatly end depends mainly on the 
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The gas is drawn from the cool upper part of the furnace by means 
of a fan, and blown under the hot roof of the crucible. serving the 
double purpose of prolonging the life of the roof, and at the same time 
giving up its heat to, and helping in the reduction of, the charge. 
lhe four tuyeres through which the gas is blown are situated midway . resistance of the charge. This broadly sp2eking increases with the 
between the electrodes. ‘amount of slag produced and with the weer of the electrodes but 
As regards the electrical «rrengements the high-tension mains are | decreases as the amount of charcoal in the charge becomes greater. 
provided with lightning arresters. The məin switch has eutomatic | The maximum power allowed is 1,900 kw. end to avoid overheating 
circuit breakers op2reted by Siemens type relays adjustable for time | the electrodes the current must not exceed 17,000 amperes, so that 
os well as for overload. After the verious series transformers are j the voltage has to be regulated accordingly. 
passed the current is taken through another automatie oil switch, | The pig iron produced by the furnace was sent to various Swedish 
to the furnace transformers. These are two in number each of : iron worksforconversion into steel in open-heerth furneces. The 
1,100 k.v.a. capacity, oil insulated, with water cooling. By means | eharacteristic feature of electric pig iron is its freedom from oxides 
of Scott connections they transform the three-phase, 10,000-volt | and in consequence electric pig of normal silicon content (say, 1 pet 
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Period of Operation. dust is expelled from*the furnace. The result was that the dust 
collected in the centrifugal fen. and hed it not been that this was 
kept fairly clear by è jet of weter, would have choked up the blades 


1910 1910 — 1911 | 1911 | 1911 


(ov. Nov. 16 . Jl Feb. 19 Mar. 19i , ; ’ ee 
2 mere i ! i ad to | i IH "Total. in a few hours ; as it was the fen hed to be stopped and cleaned every 
i ! week. Now e weter-serubber takes the plece of the dust-catcher, 


Feb. 11 Feb. 19 |Mar. 19| Apr. 9 |’ 


1 


Percent.of iron inor: 04-92 63-57 635-06! 49-50 | 57-92 |" 61:54. 
Per cent. of iron in 


end a fan on the ground floor blows the cleaned gas into the furnace, 
end the other fan shown being held in reserve. At the present timo 
the following “ Electrometall " furneces are cither working or in 


| LE | —— | —— ———— 


charge .........eee 39-80 — 62-10 62-06, 42-2, 53-06! 57.00 course of erection : H.P. 
Y n f iro x ca E | = s 
si i» id ir dk 390-0 203-0 224-0 | 780-0 | 458-0 | 327-0 Sweden— Trollháttan, one furnace ...... ues 3,000 
(xE. ie harged | | Domnarfvet, one furnace... .. 4,000 
en, io | MEME | ' Hagfors, two furnaces (3,000 Hop. cach) ...... . 6,000 
SUE dd 7 06-49 7113| 90:31| 09-88! 70-77 iM ees a (Hardanger), two furnaces (3,500115 P. m 
* cual er ton of A P Eoo CATTI] sssssssssssososoooa ded ehsatsesthsoveoenaetesqctvenso ode 
eu aden P 24.32 | 2247| 26-10} 236:97| 24 79 Arendal, two furnaces (2,500 H.P. each) ...... » 9,000 
Charcoal contents : = " l a 25.000 
‘ater (kg.)......... xs GOL | 9508 50:8 rz > f sp 
ra ee i L-7 36-9 | 49:3 | 43°] D In these newer furnaces, three-phase current is used, and by means 
Ash ikg.) mea gis 11-8 11-0 13-2 | 17:2 12:8 of threc single-phase trensformers, low-tension current is furnished 
Coke (Kg.) ..... .. 2931 27706 | 32344 | 32577. | 3014 to six carbon electrodes. Owing to the recent improvements in 
Total kilogrammes... — 412577 310-3 | 445-7 í 426-2 | 418-0 electrode menufecture end furnace design, it is now possible to con- 
| S CIEN rte oe eee struct units up to 6,000 H.P. which it is expected will work for two 
Eletric Baa i h.m. h.m., h. m. | h. m. h. m. h. m. years without serious repsirs to the hearth. Rether more then three 
Time consumed work. metric tons of pig iron are produced by the electric furnace per elec- 
5 > 000-56 | . 639: 506:3 D : NS ? |; is B l E di b 
Seen A je ROU BONTOC IEIZ MaE Go COS STO eros horse-power year, using one ton of clisrcosl for the reduction 
Time consumed in : . ; : . 
interruptions "" 10:39 ` $458] 2057| 2211] 153.43 | Of the ore. The blast furnace uses about three times this «mount 
Total time .......... s 750 2115-35 18930 | 660-15, 528-45 !3,501:55 | Of fuel per ton of iron. so that in Sweden, where, owing to the demand 
———— — -i — - of wood for the pulp industry, the price of chareos! is vearly advancing 
Average load (kw.). 1.121 1319 1,694) 1,017] 1.732) 1.344 | there is 2 greet field open for electrical smelting on account of the 
Totalkw.-hr.sused 8,780 2,651,028 312,601) 650,480; 877,706) 4,500,596 | saving in fucl. ‘The furnecas in Norway have a somewhat different 


form of shaft, as coke is the fuel employed for smelting. The volume 
of the shaft is smaller, but its diemeter is greater, then the corre- 
sponding sh»^ft of 2 charcos! furnace, The coke in the charge gives 
g greeter conductivity, so that 2 lower tension hag to be used. 


Kw.-hrs. per ton of 
IPEA. ases nen . . 3,800 2206 232,149 2,023! 2.643 


Irn per kw..yr,tons|j 2:31 ' 3-82, 4-08 3-34 | 3-31 


2,391 
3.66 


— —— 


— — — 


Eo ud | 13.012 1,578. | 2,281 | 2,474 | 19,345 The euthor concludes that the electric smelting of iron ores is no 
fNet (ky.) ......... n MEN 6,743 703 | L121 , 1,285 | 9,912 | longer in the experimenta! stage. but in Sweden is thoroughly esteb- 
Per tonof iron :— | | | (^ cra lished on à commercial sez!e ; the smooth end regular working of the 
Gross (Kgr.) ......... a 1124. 10-84 | 919! 745) 1028 | furnace at Trollhattan hes been & marked feature, probably less 

452 | 3:87 | $27 | trouble being experienced than would have been the case with a blast 


Net (kg) sss]. s 583 05:21 
= Pee furnace doing similar work;the qu^litv of iron produced for steel- 
making purposes has been shown to be equal and in some cases 
superior to that of Swedish blest furnace pig iron, The comp2rative 
costs of electric and blast furnece smelting depend in genere! on the 
cost of suitsble fuel and clectries! energy, ès the electric furnaca 
simply substitutes one electrics! horse-power vear for two metric tons 
of blast furnace fuel. In Sweden there is no doubt that the electric 
furnsce hes come to stoy on account of cheaper production. The 
electric furnace is specie !ly adapted to the smelting of finely-divided 
ores or concentrates ; end electric smelting in Sweden ho: è netional 
volue, ès its edoption will result in the development of water powers 
which could not in many czses be profitably utilised for any other 
purpose, 


cent. and over) takes a longer time and more ore to convert into stcel 
then ordinary blast furnace grey iron. Low-carbon electric pig-iron, 
however, is found to give surprising results, charges mode up of 50 
percent. of this iron and 50 per cént. of serep producing hot fluid 
steel with considerable sèvi ng of time over ordinary practice. As 
wes to be expected, the open-hearth furnace managers looked some- 
whet askance at this iron et first, 2s they knew the disastrous effect 
vf using low-carbon iron full of holes from the blest furnace ; however, 
«fer giving it. o trial, the workmen asked for more, as they ssid that 
the fumace worked better end more rapidly with the new pig iron. 
Fortunstely for the electric furn»ee in Sweden, it is more economical 
to mke the white iron that the steelmskers prefer then to moke 
higi-silicon grey iron, Thus it mey be maintained, on the strength 
of the experience gained, thet for the open-hearth process high- 
silicon contents are detrimente! rather than edvantegeous, while in 
th- blest furnace pig iron 8 certain quantity is necessary to neutralise 
the defects of æ reduction process less perfect ond idze! than thet 
employed in the electric furnace. 

The quality of the steel produced hes been thorougaly tested by 
making it up into verious products end comparing it with steal med? 
from Swedish charcoal blest furnace iron. In no css? wo; the new 
stal inferior, end, from the most recent reports to hend, it was in 
severe] ceses decidedly superior. 

The Trollhatten furnace way shut down at the end of Mey of this 
yoo in order to make certein elterations suggested by the results of 
its six months’ campaign. Two of those deserve mention. Sine? 
the furnace was designed, the manufacture of lerge estbon celectrod »; 
of higa conductivity he3 made great progress. It is now possiblo 
to obtain cylindrical electrodes of 60) mm. diameter, fitted with screw 
ints, These have recently been installed ct Trollhitt va, ond 
Nault in two considerable improvements, the first one being thst the 
lo due to stump ends is donc away with, ss when en electrod: 
becomes too short & new one cen be screwed on bove it. The second 
on? is that the electrica! contact can be med» at the point where 
th: cletred> enters the roof, in this wey saving ebout 40 kw., which 
with the old errengement was lost, due to the resistence of the whole 
length of the electrode through which the current hed to pais. This 
new arrangement will permit of the furnace taking 3,000 n.r. instead 
of 2.500 H.P., and is shown in the diagram. 

The other important alteration is in the gas-circulating arrange- 
ment The old dust-catcher was not very effective, as only very fine 
eee Nt OO peng ee ean ee eee 

* Filling up of furnace, t Net=51-24 per cent. of gross: 


Hydro-electric Work in Sweden,—‘ The Times Engineer- 
ing Supplement " states that during last year 38,002 n.r. of 
new water-driven plant was put into operation by private 
owners, as well as 29,665 H.P. of extensions to existing installa- 
tions, a total of 67,667 H.P., as compared with 62,385 H.P. in 
1910. At the end of the year about 23,500 H.P. of private plant 
was in course of erection. The largest of the completed in- 
stallations is situated at Mockfjord. where the Stopforsarna 
waterfall is utilised. The power, which is generated from a 
fall of 75 ft., is used in ironworks belonging to the Vüster- 
dalalfvens Kraft Aktiebolag. The height of the falls em- 
ployed generally varies between 7 ft. and 213 ft., but, as a rule, 
it is under 50 ft. In practically all cases the dams and machi- 
nery were built by Swedish firms. The Government work of 
this character during 1911 consisted of an addition of 10,000 u.». 
to the plant at Trollháttan, and of operations at Porjus and 
Alfkarlehy, where large power installations are being made. 
At Porjus, where the plant will develop 50,000 H.P., the work 
has progressed well beyond the preliminary stage. The work- 
men employed increased from 350 at the beginning of the year 
to 970 in October. At Alfkarleby, near the east coast of 
Sweden, where the plant is designed to develop 45,000 H.P., 
surveys are practically complete and work has been begun on 
the plans. A temporary 300 m.p. water-power plant will be 
installed, and in addition two Diesel motors will be provided. 
At the beginning of 1912 the number of workmen employed was 

about 350. | 
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COMMERCIAL AND INDUSTRIAL SECTION. 


Hac n os G ciiin — — 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


BRITISH NOTES. 


Banbridge.— Lest week the Council adopted by eight votes to seven 
the electric lighting scheme prepared by Messrs. John Woodside & Co. 

Birmingham.—It was reported to the Electric Supply Committee 
on Tuesday that the recent coal strike had cost that department 
£12,000. 

The enhanced cost of coal was £10,000 in respect of the city and 
£2,000 in respect of the added areas. The accounts will be presented at 
the June meeting of the Council, when, it is und: rstood, £20,000 will be 
allocated to relief of rates. 

Blackpool.—An unopposed inquiry has been held into the applica- 
tion of the Corporation for sanctioa to borrow £10,000 for extensions 
of the electricity undertaking 

The engineer and manager (Mr. €. F. Furness) supplied the necessary 
technical details. He said that the additional plant was required owing 
to the abnormal increase in power supply and tò the increased demand 
consequent upon the more general adoption of metal filament lam ps. 

The following increases of salaries have been granted: Mr. C. Baker, 
tramways superintendent, from £200, by two annual increments of £25, 
to £250; Mr. H. H. Lancaster, chief clerk in tramways department, from 
£2. 5s. to £2. 10s. per week ; Mr. W. W. Parkinson, works superintendent 
of the electricity department, from £200 to £225 per annum: Mr. H. 
Shannahan, mains superintendent, from £3. 5s. to £3. 15s. per week. 
Increases have also been granted to Mr. H. Shaw, publie lighting superin- 
tendent, and three of the clerks in the electricity and five of the clerks in 
the tramways department. 


Bristol.—Thoe electrical Committee have decided to increase the 
converter plant at Temple Back by the addition of a 1.000-kw. 
machine at £3,785, and also to provide a coal elevator and trans- 
porter at the Avonbank works at £532, and to carry out other work at 
the station at an estimated cost of £5,720. 


British Engineers’ Association.— This is the title of en association 
which was incorporated on April 26 for promoting and protecting the 
interests of British manufacturing engineers abroad and especially 
in China. 

After several preliminary meetings, 22 leading British firms (including 
Messrs. W. H. Allen, Son & Co. ; Dick. Kerr & Co. ; W.T. Glover & Co. ; 
Mather & Platt; Stewarts & Lloyds; Vickers Ltd. ; Willans & Roason; 
Callender's Cable & Construction Co. ;. Fraser & Chalmers, &c.) decided 
to take the initiative in organising the association, but, previous to its 
incorporation over 60 members were elected, and we ar» informed that 
there are a number of other applicants for election. As soon as the first 
general meeting has taken place a president, vice-presidents and other 
members of Council will be elected.from all the members. The aim of 
the Association is not to serve the interests of any individual firm or clique 
of firms. or to carry on trade in any way, but to establish itself as a great 
national organisation for the promotion on the broadest lincs of the over- 
seas interests of the British engineering industry. Its intention 13 to 
employ the great collective influence vested in the engineering industry 
to encourage the British Government, financial organisations. shipping 
companies, merchants and others to promote the interests of British 
enginecring throughout the world in the same manner as the interests of 
foreign competitors are promoted by their Governments and other bodies. 
The efforts of the Association wil] in the first place be directed to China, 
where. especially in view of the new régime, the organisation and strength- 
ening of British engincering interests is urgently needed. The technival 
education of Chinese engineers on British lines and in the English hin- 
guage will be encouraged. Every manufacturing engineer in the country. 

wovided he has no foreign interests which are likely to be detrimental to 

the objects of the Association, will be offered an opportunity of becoming 
a member. In addition to the above-named firms, the following are also 
members of the Association: Messrs. Babcock & Wilcox, the British 
Aluminium Co., British Insulated & Helsby Cables, the Chlorid^ Electrical 
Storage Co., R. Johnson & Nephew, E. Green & Son, Robey & Co., Royce 
Ltd.. &c. Further particulars can be obtained on application to the 
secretary (pro tem.). Mr. Stafford Ransome, 38-9, Queen Anne s-echambers, 
Westminster, S.W. | 

City of London.— The City Corporation propose to employ centrally 
hung arc lamps for lighting South-place and Finsbury-pavemont. 


Coventry.—It was reported to the Electricity Committee on Mon- 
day that the profits for the past year amounted to £16,173, out of 
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which it is proposed to pay £4.000 in aid of rates, against £1,500 last 
year; to pay £12,504 to reserve fund. and to transfer it from that 
fund to capital account and apply in the purchase of further plant in 
lieu of raising a loan ; and to carry forward the balance. The Coun- 
cil are recommended to make reduction in the scale of charges for 
power and to abolish all meter rentals. 


Croydon.— Tie terms of the agreement with the County of London 
Electric Supply Co. for the supply of energy in bulk have been 
varied. and the prices payable by the company to the Corporation 
are to be calculated on the following basis :— 

£]. 58. per quarter per kilowatt of maximum supply demanded. The 
actual maximum demand supplied shall be ascertiined by the average 
readings of two " Merz " (or other agreed) demand indivaters provided 
hy the Corporation, These instruments shall be calibrated to record 
maximum demands extending over a period of 15 minutes cach. Hf the 
readings of the two instruments vary more than 3 per cent. the instru- 
ments shall be tested and re-calibrated. An additional charge of 14d. per 
unit to be made for all units supplied, and the Corporation shall allow 
the following discounts: When amount of account is between £100 and 
£250, 5 per cent. ; £250 and £500, 74 per cent. ; £50? and £750, 10 per 
cent. ; £750 and £1,000, 15 per cent.: £1099 and £1,500, 20 per cent. ; 
£1,500 and upwards, 25 percent. The average price charged under the 
agreement is not to exceed 24d. per unit. 


Darwen.—The Electricity Committee recommend extensions of 
the plant at the electricity works in order to mect the increased 
demand for power, and it is probable that a 1.000 kw. turbo-alter- 
nator, with condensing plant, &¢.. will be installed. 


Electrical Exhibition. — The second North-Ezstern Counties Elec- 
trice] Exhibition will be held in the Exhibition Hell, St. Mery s- 
ploce, Newesstle-on-Tyne, between Sept. 7,5nd 28 next. 

The exhibition is being organised by Neweastle Exhibitions (Ltd.), 
15. Grey-street, Newcastle, and is under the auspices of the Newcastle 
Chamber of Commerce. the Institution of Electrical Engineers, the New- 
castle-u pon-Tyne Electri: Supply and the Newcastle & District Electric 
Lighting Companies, Cleveland & Durham Electric Power (Ltd.). the 
British Electrical & Alied Manufacturers! Association, the Electrical 
Contractors’ Association and the Association of Mining Electrical Engi- 
neers. There is a strong advisory Board, including Mr. A. 8. Blackman 
(borough electrical engineer, Sunderland), Mr. €. S, Vesey Brown, Mr. 
H. W. Clothier, Mr. Harry S. Ellis (borough. electrical engineer, South 
Shields), Mr. T. J. Grainger. Mr. W. D. Hunter, Mr. C. H. Merz, Mr. 
W. €. Mountain, Mr. H. M. Taylor (borough electrical engincer, Middles- 
brough), Prof. W. M. Thornton, Mr. €. Turnbull (borough electrical 
engineer, Tynemouth), &e. 

The chief aim of the Exhibition is to bring home to the general public 
the enormous development in the applications of electricity for domestic 
purposes and to demonstrate the great variety of uses to which it may be 
applied. Demonstrations of electrical cooking and other domestic nppl- 
cations of clectricity will be given daily. The floor space available 18 
about 25.000 sq. ft. Particulars of rents, &c.. can be obtained from the 
Secretary. Mr. W. Peacock, 15, Grey-street, Newcastle-upon-Tyne. 

Express Tramears.— An experiment is being mode by Haslingden 
Corporation with express tramcars. 

Beginning on May 18 a tramear will be ran from the Commercial Hotel, 
Haslingden, to Ergle-street, Accrington, ^ There will be only two stops on 
the journey of nearly 4 miles and the car is timed t» do the trip in 20 
minutes. Only through passengers will be carried. 


Glasgow.—The Corporation have referred to the Finance sub- 
Committee a recommendation to provide councillors with free passes 
on the tramway system. 

A proposal to run a service of cars every half hour between midnight 
and 3 a.m. was not entertained. 


Hammersmith (London).—Several large establishments have intl- 
mated their willingness to take a supply of current for lighting if the 
Council give a supply upon the unlimited service system. 

The Electricity Committee consider that the proposal should be 
adopted experimentally, and they have decided t» instal the system at the 
following fixed rates of charges : 25 watts, 7d. per week per lighting point ; 
30 watts, 104. ;. 100, Is. 6d. ; 200, 2s. 10d.; 200, 4s. 2d. The above 
rates are to be limited to a consumption of 1,400 hours per annum, the 
Council supplying current and undertaking the fixing and maintenance 
of the installation, and subject to an agreement being entered into for not 
less than three years. 

The engincer (Mr. G. G. Bell) estimates the total cost per week to the 
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50, 6-75d.; 100, 11d.; 200, 


Council ar follows: 25 watts, 475d. ; 
10-75. ; 300, 27-75d. 


The committee have decided, as an experiment, to set aside £100 for- 


hiring out to consumers small electri^al apparatus such as fans, irons, &e. 


It has been decided to supply the Gaumont Co. with current for power , 


and lighting for 12 months at 1d. per unit, subject to the supply of cur- 
rent for lighting not execeding 20 per cent. of the total consumption, © | 


Heston and Isleworth.—An unopposed inquiry was held last week 
into the application of the Council for sanction to borrow £5,000 for 
additional plant. &c., for the elzetricity undertaking. 


Inquest.—An inquest was held last weck into the death of Jabez 
Hurst. which occurred on the 3rd inst., at tho New Haden Colliery. 

Evidence was given that deceased was in charge of an clectric coal. 
cutter, Current was shut off, but deceased and his son received shocks 
from a wire rope. Hurst senior was slackening the rope at the time with 
both hands, The son then ran to the switch-box and shut off the current. 
Hurst, senior. however, died in a few minntes. 

Tuomas BEVERIDGE, electrician at the colliery, said there was a loose 
terminal in the plug-box on the side of the machine. The loose terminal 
allowed the current to go through the plug-box and on to the machine. 
That. in his opinion, was the cause of the accident. Deceased had re- 
ported to him that there was a fault, and he was going to examine the 
phig when the accident took place. 

Mr. Ronert Netson, H.M. Electrical Inspector of Mines, said he had 
visited the scene after the accident. His opinion was that the accident 
was due to one of the bolts for securing the contact with the trailing cable 
working loose, so as to make contact with the body of the machine. That 
would cause the frame of the machinery to become alive, and with it the 
swel rope. The special rules of the Home Office provided that the frames 
of all portable motors should be connected to carth. That had been 
emitted ; and the rule which provided that, should there be a fault in a 
circuit, the part affected should be made dead. did not appar to have been 
obere d, The breach of the first-named rule, which appeared to be ad- 
mitt d, was the more serious of the two, because the accident appeared 
w have followed very closely upon the report to the electrician. 

After hearing the evidence, the jury found a verdict that deceased was 
a^ idontally killed by electric shock. 


Lianfairfechan.—The Urban Council have decided to obtein a 
teport on electricity supply from an electrical engineer. 


_ London County Couneil.—On Tuesday sanction was given to 
Sepiey to borrow £4.500 for electric supply mains. 

Dramas and Street Congestion. —A long report was submitted by 
thy Himways Committee on correspondence which hid taken phere 
between the Council and the Board of Trade relative to the question of 
allseed congestion and obstruction ef streets by tramway traffic. The 
Counc eontended that congestion in main thoroughfares is not causcd so 
mich by tramways as by other vehicles, and they point out that if electric 
tat wer entirely withdrawn and tho same seiting accommodation had 
t be provided by motor omnibuses as is now provided by tramcars, 
2485 omnibuses, or an increase of 114 per cent. of vehicles over the 
mmler ef tramcars, would be provided during finc weather, whilst during 
nbhnent weather, when only the inside seats of omnibuses are fit to be 
wed. 2,712 omnibuses, or an increase of 354 per cent., would be required. 
They further pointed out that the estimated amount of rates to be paid 
hy the Council in respect of the tramway permanent way for the year 
ended March 31 was £104,570, while other passenger traffic undertakings 
do not piy rates in respect of the roads over which they operate. Up to 
Mar h 31, 1911, £453,350 had been charged to the tramways account in 
P*[ret of cost of street widenings, and additional widenings are being 
undertaken which will invelve a further charge on the tramways account 
of about £350,000. Other passenger traffic undertakings operating on 
London streets do not contribute towards cost of street widenings. More 
thin $2000,000 passengers annually are carried on cars run by the 
Council t workmen's fares, although the car mileage run at workmen's 
Tales dos little more than defray working costs. No other form of street 
traffic caters in this wav for the working classes. Having regard to these 
and other considerations, it appeared to them that the Council's cars are 
enuithd to à fair share of the user of the streets over which they are run. 


Lowestoft.—There are now 1,518 consumers of the electricity 
department, representing 69,826 8¢.p. lamps: connected. 

Ihe L.G. Board have sanctioned the following lans: £1.982 for con- 
desing plant, pumpa, &«. (repayable in 15 years), £1,000 for strect light- 
MEN years), £1,500 for meters (3 yoara). 

The Electrie Light Committee offer to supply electric current to Oulton 
Urban Council at 460 volts (provided it is taken through a motor-gene- 
mtor) at 2d. per unit; orif supplied direct, provided the mains are under 
the supervision of the Corporation, at 21d. per unit, the current to b> 
meane] hy meter at the borough boundary, and any details to be open 
for further negotiation. 


Oswaldtwistle—The Council have referred the question of pro- 
viding electric supply in the district to the General Purposes Committee 


Presentations, — Barking electricity and tramway staffs have pre- 
rented a silver table service in case to Mr. H. L. Howard, late eloc- 
tneal engineer and tramway manager. | 

The staff of the British Insulated & Helsby Cables have presented 
a a of silver-plated fish slicers, knives and forks to Mr. H. D. Taylor 


(eldest son of Mr. Jas. Taylor. and vice-chairman of the company), 
who is a member of the staff, on his marriage. 

The staff of the Brighton Electricity works have presented Mr. 
G. M. Henderson with a complete microscopic equipment in mahog- 
any cas? on his relinquishing his appointment as engineer-in-charge 
of the meter testing and motor-hire and maintenance department. 

The formal presentation was mad^ by the enginver and manager (Mr. 
J. Christie), who wished Mr. Henderson success in his new sphere of 


activity. Mr. Henderson, who is leaving for Canada, has been in Brighton 


for over 14 years. On Saturday evening Mr. Henderson's old colleagues 
entertained him to dinner. 

Proposed New Submarine Cable.— Th? “ London Gazette” contains 
èn announcement that the Western Union Telegraph Co. have applied 
to the Board of Trade for a licence to lay and maintain on the fore- 
shore and bed of Portmagee Channel a telegraph cable between 
Valentia Island and the mainland at Emlazhpeastia, co. Kerry. 
Objections to the Board of Trade before June 7. 


Swansea.—At the last meeting of the Electricity and Tramways 
Committee a resolution was passed congratulating the engineer. Mr. 
C. A. L. Prusmann, upon the foresight displayed in having sufficient 
coal in stock during the coal strike. 

It was reported that the demand for current was increasing, and that 
during the past month there were 34 fresh applications. Mr. Prusmann 
was asked. to report on the lighting of side streets, and particularly as to 
the question of lighting such streets electrically. 

Swindon.— Application has been made for sanction to a loan of 
£6,050 for extensions of mains, houso services, &c. 

The Council have increased the salaries of Mr. A. Dimmack, 
borough electrical and tramways engineer, to £300, and Mr. T. 
Medealf, tramways manager, to £225 per annum. | 


Twickenham.—The Lighting Committee is to invite alternative 
tenders for supplying gas or electric current for lighting the whole, or 
portion (not less than 200) of the street lamps for on^, three or five 
years. 


Walsall.—Application is to bo made for sanction to borrow 
£10,000 for mains and additions to plant, meters. house services, &e. 

The ‘Town Clerk and Tramways Manager have been instracted to 
report on the question of the parchase and upkcep of a motor tower 
waggon for dealing more expeditiously with overhead. eqipment repairs. 
The Tramways Committee have decided to purchase seven new trame irs, 
fitted with vestibules, at a cost of £5,336. 

Waterloo-with-Seaforth.—The Mersey Dock Board have applied 
to Bootle for a supply of electricity for lighting and power, but the 
Liverpool District Lighting Co. heve a provisional order for the 
district, and they object to the supply being given by Bootle. 


West Ham.—The price of electric current for traction has been 
reduced to 1d. per unit. 

A provisional agreement has been made with Mesars, J. R. Roberts, 
Ltd., for the supply of current to their premises in the Broadway for 
power and lighting. 

In regard t» the contract for the supply of a 5,09 kw. turbo-generator 
by Mesara. Willans & Robinson, the firm have intimated that they cannot 
guarantee completion before Nov. 9. The Electric Lighting Committee: 
propose to pay a bonus of £60 per week if they anti ipit: this date, but 
the bonus will only be payable for a period not exceeding four weeks. 


West Hartlepool.—The Council have offered £19,000 for the re- 
maining lines of the Hartlepool Electric Tramways Co. 


Woolwich.—In a recent communication from the London County 
Council with reference to the Borough Council’s application for 
sanction to a loan of £36,570 for the extension of the electricity under- 
taking, attention is drawn to the suggestion made by the County 
Cour cil in April. 1910, that. having regard to the financial condition 
of the undertaking. further expert advice should bo obtained in 
reference thereto. 

The Borough Council then, however, did not see their way to carry out 
the suggestion, but since that time, the letter points out, the financial 
results of the undertaking do not appear to have shown any material 
improvement, and before the application could be dealt with it would bo: 
most desirable for the Borough Council to obtain further expert advice 
upon the undertaking. A reply is to be sent to the effect that an expert 
was being consulted, and urging the County Council to sanction, without 
delay, the purchase of a turbo-alternator. In view of the fact that turbine 


‘plant can be obtained in much less time than Diesel oil engines, the Elec- 


tricity Committee reported that they were reluctantly com pelled to recom- 
mend the rescission of the Council's resolution to purchase two 400 kw. oil 
sets from Messra. Willans & Robinson and to substitute turbine plant 
therefor. If the proposal was carried out it would be necessary to pur- 
chase two further alternators. After dis: ussion, the report of the Com- 
mittee was taken back. 

Application is to be made to the County Council for sanction to borrow 
£7,125 to cover overapent balances and the estimated requirements of the 
undertaking for the ensuing 12 months. The amount includes £2,000 for 
main extensions, £1,500 for services and £2,500 for hire-purchase work. 
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COLONIAL AND FOREIGN NOTES. 


Austria-Hungary.—A tramway is to be constructed from Bozen 
to Leifers at a cost of about £33,300, half of which will be subscribed 
by the city authorities. 

 Brazil—The ‘South American Journal“ says the pistor 
General of Telegraphs has been authorised to construct a leen 
line between Rio Grande and Porto Alegre. 

A new company has been promoted. in the State of Minas Gerais to 
ex ploit the water power of the Falls of Carangola. It has entered into a 
contract with the municipality for the supply of electricity for power and 
lighting in the town and neighbourhood. The capacity of the plant at 
the outset will be 4.000 H.P., to be increased later to 8,000 H.P. 

Cape Verde Islands.— A consular report states that the imports i 
the United Kingdom include boilers, machinery and material for the 
use of the Western Telegraph Co.. the telegraph material being 
admitted duty free. 

The imports of telegraph material in 1910. were 
and in 1609 at. £11,334. 

It is suggested that the town of Mindello (Nt. Vincent) should be made 
more attractive by the installation of electric lighting and other maps 
ments. The town is lit by Kitsons’ petroleum: Jam ps. 

Formosa.—The United States Consul at Tamsui states that a 
franchise has been granted to a Japanese and Chinese company. 
with a capital of $100,000, for providing electricity supply works for 
the city of Shinehiku. with a capacity equal to 2.000 lamps. The 
president is Mr. S. Kinoshita, of Taihoku. 


Italy.—The Italian Railway Authorities have placed a contract 
with the Società Generale Italiana Edison di Elettricita for the con- 
struction and working of electric tramways from Affori to Varedo 
and from Corsico to Abbiategrasso. 

Mexico.—A consular report says the total value of imports of 
scientific instruments in 1909-10 was £41.011 (compared with £32.944 
in 1908-9). of which the United Kingdom sent £1.141 (against £2,700 
in 1908-9), Germany £0,385 (against £8,358), France xxi 233 (£5,565) 
and Itaty £1,500 (£328). 

The machinery imports were d 913.615 (£1.887, 700). including United 
Kingdom £289, LIZ (£357.059). Germany £211,558. (£230,005), France 
£37,117 (£19,735), Switzerland £15.891 (£14.516). A large portion of the 
machinery imports from Switzerland consists of electrical: machinery. 
The imports of wax and sperm candles will probably decrease year by 
year in consequence of the introduction of electric HH HIE and its uncon- 
ditional use in the churches. 

South Africa.—The “South African Mining Journal" says the 
Capetown Municipal Authorities have been authorised to borrow 
£19,000 for extending the electric supply system to the southern 
suburbs and the equipment of transformers, sub-stations, &c. 

Uruguay.—The Finance Committee of the Uruguayan Legislature 
will shortly issue its report on the Government Bill for the nationali- 
sation of the electric light and power service throughout the country. 
which proposes that all towns with more than 4,000 inhabitants are 
to have power houses. 


Venezuela.—The subaqueous cable from Peurto Miranda to San 
ernando across the river Apure is to be replaced by a new cable. 


valued at £2,190, 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


9» Burton-on-Trent.—The revenue of the electricity department for 
the year ended March 31 was £14.27). 

The revenue from sales of current alone was £14.067 = 1-68d. per unit 
sold (against 1-875d. in 1910-11), working and general expenses were 
£6,342 (0-757d. against 0-800d.), and, after meeting capital charges, the 
net profit was £3.082 (0-365d., against 0-339d.). In his report. the 
borough electrical engineer (Mr. T. Hall) states that the increase in nct 
profit is £718. and it is proposed to place £208 to motor suspense account 
and £154 to payment of cost of meters, to contribute £1,000 to relief of 
rates and £1,720 to renewals fund. 78 lighting consumers were connected 
during the year, increasing the lamp connections by 14418 c. p. The 
motor units increased by almost 50 per cent. mor» than the previous year. 
The total horse power of motors connected is 1,221. (against 1,037). 
Heating units increased from 14,585 to 26,522, the connections for this 
class of consumption having increased by 26 n.p. The tramway supply 
decreased by 23,904 units, as a result of the use of metera on the Cara. 
The total number of units sold for all purposes was 2,009,500 (com pared 
with 1,672,460). Fuel cost increased by £467, chietly owing to the rail- 
way strike, Total maximum Joad was 1,054 kw. (against 800 kw ). The 
load factors were for lighting and motors 23-03 (22-42) and for traction 
19-07 (19-6). 


The aceounts of the tramways department show capital expenditure 
. of which £55,762 is outstanding Exclusive of the Midland : 


£106,012 
Railway Ci s ranning, total revenue was £1517 (against £14,320), 
operating expenses were £11,855 (£11,553) and, after meeting capital 
charges and before contributing to renewals fund, the balance was £797 
(£318). Passengers carved were 3,300,252 (3,131,172). cur-miles. run 
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440,941 (432,911) and units used 572,560 (591.847). Revenue per car- 

mile was 8:23d. (7-94d.), and operating expenses (including power) were 
(-15d. (6-41d.). The parcel delivery system, by which parcels are delivered 
at id. per 28 lb. within half a mile of the tramway route, shows an income 
of £76 (£61) and from pissengers’ luggage and parcels traffic combined 
£312 (£270). . Current consumption per car-mile was 1:103 (1:20). 

Huddersfleld.—The accounts of the electricity department for the 
year ended Dec, 31 last show capital expenditure £233.641 (increase 
£1.675), and £82.534 has been repaid or accumulated in redemption 
fund. l | 
Revenue was £39,592 (compared with £35.209 in previous vear). and 
working and general ex penses were £23.079 (against £21,516), leaving a 
gross profit of £15,613 (£13,693), After providing £13,147 (£13,033) for 
interest and redemption. the net profit was £2.466 (£66). In. addition 
£5.000 was also paid out of revenue for mains, motors ard meters. Thé 
units sold were 5,900,300 (comparcd with 4.826.056), Th re ar^ 4.137 
(3,555) consumers, with 401.603. (350.735) equival-at 8S c.p. lamps 
connected. 

Ipswich. —The electric supply department has had è very £ucco-7ful 
year as disclosed by the annual report end recounts presented to the 
Council on the Sth inst. by the engineer and manover of the electric 
supply and tramways departments, Mr. F. Ayton. 

The total revenue was 21.485. the working ex penses ver» £12951, and 
interest and sinking fund charges £6.87. Tho gross surplus on th + years 
working was £23 V7, out of which £1.251 has been contribated to capitd 
account to cover cost of meters purchased, changing over stroet lamps to 
electri lighting, and other items, while the balance (£01,006) has been 
placed to reserve, Increasing this fund to £2,322. The gross turnover of 
the Installation department was £4,851, of which £1.123 was for rental 
wiring. The lighting supply shows an inerease of 142 per cent. while the 
units sold for power (exc luding traction) show an increase of NS} percent, 
over the prev Nous vear's figures, 2.050.885 units were "T (against 
1.694,61 8). inc Juding 582,511 (518,003) for lighting, 763,183 (404,677) for 
power, 667.441 (761,413) for traction and 24.750 (9.625) for publi? lighting. 
There are 3.130 consumers (against 881 in. 1911) and the horse-power of 
motors connected Is 1,903 Hop. (against 1.095 up). Th» total eapital 
outlay stands at £104,415. The sums expended upon canvassing and 
general publi: ity work during the year were respectively £99 and £247, or 
L6 per cent. of the revenne. A E000 kw. continnous-current turbine 
generating set should have been ready for use in November, but it was 
not completed even at the end of March. so that the station has been 
working without any spar» plant during the winter peak loads. Owing 
to the growth of the business, a second turbine and dynamos have been 
ordered of the same size. 

The tramways show an inerease of revenue of £1.201 (from £2?1.157 to 
£22.358) and the total expenses a decrease of £1.09] (from £17.952 to 
£16.861), with the result that there is a small surplus of £243 on the year’s 
working, As, however. the Council. on the advice of their engincer and 
manager, are putting aside out of the rates annually £3,422 to form a track 
renewals fund. it will be seen that there isa loss of over £3,000 a year on 
the tramways. 


TRADE NOTES AND NOTICES. 
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TENDERS INVITED. 


The Council of the Metropolitan Borough of HackNEY invite 
tenders for boiler plant. induced draught plant. economiser. feod 
pumps. coaling plant and bunkers, pipework and valves. travelling 
erans, turbin^. alternator, motor-generator and exciter or motor con- 
verter. switchgear and connections, General conditions, specifica- 
tion ane drawings, form of tender. &c.. from the borough electrical 
engineer, Mr. L. L. Robinson, 306, Mare-street, Hackney. N.E. 
Tenders must b? delivered at the Town Hall. Mare-strect, Hackney. 
N.E., by 7 p.m. of Thursday. Jun? 27. Particulars are given in an 
ad vert isement. 


The Tramways and Electric ‘ity Committe of BELFAST Corporation 
invite tenders for the extension of the lighting and traction switch- 
boards.  Npecitication. with forms of contract. from the cit y electrical 
engineer, Mr. T. W. Bloxam. and tenders must be lodged with the 
town clerk. Mr. R. Meyer. by 10 a.m. of Monday. June 10. See an 
advertisement. 


Westminster Electric Supply Coron. invite tenders for the supply. 
delivery and erection at their Kecleston- -place station of battery 
boosters and switchboards, Specifications, drawings and general 
conditions can be obtained from the secretary of the company. 
Eccleston-place, Belgravia. S.W., to whom tenders should be sont by 
10 à.m. of Monday. June 3. Specifications can also be seen at the 
offices of the consulting engineers. Messra, Kennedy & Jenkin, l7, 
Victoria-street, Westminster. 

The Guardians of BIRKENHEAD Union invite tenders for an electric 
light installation at the Birkenhead Union Workhouse, Tranmere. 
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“THE ELECTRICIAN” ELECTRICAL TRADES 
DIRECTORY AND. HANDBOOK.—The 1912 Edition 
of the Big Blue Book is now Ready. The published 
price is 155. ; post free, United Kingdom, 15s, od, The 
volume brings a great mass of very valuable statistical 
and technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplitied up 
to within a few days of publication. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume. The Directory 
Division is thoroughly accurate and reliable as it has 
been completely revised, The Big Blue Book contains 
far more names of live electrical firms and persons than 
any other Electrical Directory published, and this not-. 
withstanding that all mere lists of members of Societies 
and Institutions (so easily and cheaply available) are: 
excluded, as unreliable and of little value for Manu- 
facturers' and Dealers’ purposes. The full set of valuable 
Statistical and Engineering Tables, &c., carefully revised 
and extended, is included in the 1912 Big Blue Book, 
making it the most complete work of the kind ever 
published. | 
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The installation comprises electric fittings, wiring, main cables, 
meters, main switches and all accessories for 1,093 lights. Specifi- 
cation and plans, together with form of tender, may be obtained from 
the consulting engineers, Messrs. Sloan & Lloyd Barnes, 34, Castle- 
street, Liverpool, and tenders are to he delivered to the Clerk to the 
Guardians, Mr. John Carter, Poor Law Offices, Canway-street, Birken- 
head, by Monday, May 27. | 


Tenders are invited for the supply and delivery of material to the 
Postmaster-General’s Department of the Commonwealth of Aus- 
TRALIA. including. telephone instruments and parts. switehboards, 
cables. instruments, glassware, &c., at Perth ; telephone switehboards 
at Adelaide ; end common battery and automatic switchboards at 
Sydney, Tender forms and specifications may be obtained and 
sealed patterns seon at the Commonwealth Office, 72, Vietoria-street, 
London. S.W. Sce also an advertisement. 


The magistrates of the City of UrRECHT (Holland) invite tenders 
for the supply of a marine watertube boiler with economiser and scet 
for mechanical draft. Tenders must be delivered before May 25. 
Tenders will boopened at the Town Hall. Utrecht. at 2 p.m. on May 
2X Npecifications and forms of tender, &c.. from the Town Clerk's 
Office, at the Gemeentelyk Electriciteits-en Trambedryf, Nic Beets- 
stmat J, and from Messrs. J. G. van Terveen & Zoon, Oudegracht 
wz. ll. f 

The Directors of the LIvERroor OVERHEAD RarLway require 
tenders by 10 a.m. June 4 for 12 months’ supply of electrical fittings. 
Insulating tapes, iron and steel. ironmongery, indiarubber material. 
ails, packing, &e. Forms of tender, &c.,. from 31, James-street, 
Liverpool. 

DEVONPORT Electricity Committee requiro tenders by noon. 
June 8 for 12 months’ supply of cables, wires and house fuse boxes. 
Forms of tender, &c., from the Borough Electrical Engineer. 


BerTws.v-CoED Council require tenders by noon June 4 for under- 
ground cables, transformers pillars and public lighting apparatus, 
two water turbine alternators and pipework, and high and low pressure 
switchgear and connections, Specifications, &c., from Mr. H. E. 
Mitchell. 5, Vietoria-street, London, S.W. 


Worksop Council require tenders by noon May 28 for supply of 
‘toraze battery and surface condensing plant. Specifications, &c., 
from Mr. J, P. Crowther, Electricit y Works, Canal-road. Worksop. 


Norrt Dreis Guardians’ require tenders by 11 a.m. May 22 
for the electric lighting of their dispensary buildings. Specifications 
ean be soon at the Clerk's office, James’s-street, Dublin. E 


SHEFFIELD Electric Light Committee require tenders by 11 a.m., 
May 31. for three water-tub^ boilers, mechanical stokers, econo- 
miscrs. steam and feed piping. &e. Specifications from the Engineer 
and Manager, . 

HUDDERSFIELD Corporation invite tenders for 1,000 single-phase 
meters, Specifications and form of tender from the borough eles- 
treal engineer, Mr. A. B. Mountain, St. Andrew’s-road, Huddersfield. 
Tenders to the Town Clerk, Town Hall, Huddersfield, by May 20. 


Dery Electricity Committee invite tenders for one water-tube 
bailer. Complete specifications and forms of tender from the 
borongh electrical engineer, Mr. T. P. Wilmshurst. 
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NEWCASTLE-ON-TYNE Tramways Committee require tenders by 
May 22 for supply of a turbo-alternator and converting plant. 
Specifications from the General Manager. 


. MANCHESTER ELECTRICITY COMMITTEE requiro tenders by 10 am.. 
May 22, for supply and erection of h.t. switchgear at Hulme Hail- 
road sub-station. Particulars from the Chief Electrical Engineer. 


The Agent-General for Victoria is prepared to receive tenders for 
certain plant in connection with the electrification of the MELBOURNE 
suburban railways. Alternative tenders will be received for tho. 
d.c. current and single-phase alternating-current systems and will 
include turbo-altemators and transformers, sub-station equipment 
and electrical equipment of coaches and also boilers and boiler-house 
equipment and condensing plant. Specitications and form of tender 
may be obtained from the Agent-General, and any further informa- 
tion may be obtained from the consulting engineers, Messrs, Merz and 
McLellan, 28, Victoria-street, Westminster, S.W. Tenders must. be 
delivered at the Agent-General's Office, Melbourne-place, Strand, 
W.C., by Tuesday, June 4. 

Tenders will be received, up to May 27. at the Electrical Engineer's 
Office, 61. Hunter-street, SYDNEY, for supply of two motor-driven 
centrifugal feed pumps (300 gallons per min.) and one turbine-driven 
centrifugal feed pump (400 gallons per min.). a.c. motors for White 
Bay power house ; three motor-driven centrifugal circulating pumps 
(12,000 gallons per min. each), and five 350 kw. 3-phase transformers 
for the New South Wales Government Railways Department. 
Tenders will also be received up to July 1 for a 200 kw. motor gene- 
rator set ; and up to July 15 for two 120 kw. motor generator sets. 


Sydney Ferries (Ltd.). SYDNEY (N.5.W.). want tenders by May 29 
for boilers and machinery and electric lighting plant for a new pas- 
senger steamer. Plans, &c., from the company's offices, Circular 
Quay, Sydney. 

The Ministry of the Colonies, Tue Hacus, Holland. require 
tenders by May 21 for 1,000 iron telegraph poles. 


The Ministry of Public Works, CONSTANTINOPLE, will receive offers 
until June 15 for a concession for the construction of electric tramways 
for the Asiatic portion of Constantinople (Skutari, Kadikeui and their 
environs) The draft convention, &c. (in Turkish and French), can 
be obtained from the Ministry upon payment of 95. 


TENDERS RECEIVED AND ACCEPTED. 


London County Council received the following tenders for road 
work in connection with the reconstruction of tramways in Dalston- 
lane and Graham-road for the conduit system :— 


Dick, Kerr & Co. (ace ptsd).... usse £37,110 16 9 
A Ne Colesin "EE 40,51 TE 6 
Kirk & Randall................ Sah don risiede nec 34.436 IO 6 
John Mowlem & €»... ee seen 33,158 0 l 


The Chief Engineer's estimate was £37,474. 15s. 4d. 

London County Council have reccived four tenders for wiring material 
for Vauxhall sub-station, ranging from £53. 7s. 10d. to £58. 9s. 4d.. lesa 
21 percent. The lowest tender (that of the Edison & Swan Co.) has been 
accepted. Chief Tramway Oflicer's estimate was £55. 

London County Council have aceepted the tender of C. H. Cath- 
cart & Co. (lowest tender) for an electrical installation at Lvtham- 
road school, at £310. (Thirteen tenders received ; highest £493.) 


The following tenders have been accepted by West Ham Town. 
Council :— 

J. Spencer Ltd., traction poles: British Insulated & Helsby Cables, 
trolley wire; Oaks & Co.. river service- pipe work, £4,230, 1s. 10d.. plus a 
sum to be agreed upon for certain additional pipes for make-up lengths 
and templites. An order is to be placed with Rees Roturbo Co. for 
circulating water pumps, motors and exhausters, &e., at £1,425. 

Woolwich Borough Council have accepted the tender of Willans & 
Robinson for a 1.250-kw. turbo-alternator (alternator by Siemens 
Dynamo Works), at £4.389. Ten firms submitted tenders, and the 
prices ranged from that of the accepted tender to £6.055. The tender 
of Siemens Bros. & Co. has also been accepted at £650 for 12 statie 
transformers. 

Nuneaton Council have accepted the following tenders : — 

Robt. W. Blackwell & Cv.. underground cables, £871; British Insulated 
& Helsby Cables, overhead aluminiam line, £320;  Callender's. Co. 
joint boxes, £63. 

Southampton Guardians have accepted the tender of W. G. Heath 
& C». (lowest tender) for the electric lighting of the Shirley Warren 
infirmary at £850. (13 tend rs received ; highest £1,835.) . 


DERBY Electricity Committee have aecepted the tenderof Babcock 
& Wilcox, at £2,190 for a water-tub> boiler with chain grite stokers, 
&c., for the electricity works. 
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Newcastle-under-Lyme Council have accepted the tender of 
Willans & Robinson for two 135 kw. Diesel engines (at £3.471): and 
two ECC. dynamos (at £546) and Little's cooler at £200. 

West Bromwich Council have accepted the tender of the New 
Conveyor Co. for a coal conveyor, and that of Vaughan & Co. for an 
overhead travelling crane. 

St. Peneras (London) Council have accepted a quotation from 
White, Jacoby & Co. (at £180) for rewinding an armature of a 
machine at the Regent's Park station. 

The tender of the Kabelfabrik und Drahtindustrie. hes been 
accepted by Southwark (London) Council for the supply of 440 yds. 
cach of triple-concentrie. paper-insulated. lead-covered and jute- 
served cablo, 01 at £103 and 0-05 at £60. 105. Thirteen tenders were 
received, the total prices ranging from that accepted (£163. 10s.) to 
£216. 6s. | | 

Bristol Corporation have let the following contracts for annuel 
supplics: Strachan & Henshaw, joint boxes, £238. lis. 6d.; 
Wm. Geipel & Co.. are lamp carbons, £656, 13s. 4d. ; Ferranti Ltd.. 
d.c. meters, £308, 10s. 

F. W. Brackett & Co., Hythe Bridge Ironworks. Colchester, have 
received en order for one of their petent self-cleaning cireularing 
weter sereens, for use at the electric light end power station, Derby. 

Buxton Council have accepted the tender of Ferranti Ltd. for 
meters: thet of Collender's Co. for cables, and that of Jas Ligat & 
Nons, for oil. 

Gravesend Council hove pleced an order with W. T. Henleys Tele- 
graph Works Co. for cebles at £2.438. 

Cleckheaton Council heve eecepted the tender of Newton, Bean & 
Mitchell for condea-ing plant. 

Torquay Council have sceptod the tender of Higgins & Gritliths 
for an electric lignt instsllotion ct th» now municipal baldin et £537. 

Walsall Council has sccepted tho tesdorof Cass. Rosset £110.06: 9d. 
for wiring the now sewage puriticetion works at Broekhart Farm. 


i BUSINESS NOTICES. 


The Langdon-Davies Motor Co. ask us to contrediet à rumour thet 
business is not being carried on. The heed office of the firm is now et 
HO, Connon-treet,. B.C.. and the works are at Dermody-road. 
Lewisham. 58. HE. 

Mr. Albion T. Snell. M.Inst.C. E... M... B. E., consulting engineer: 
Suffolk House, Cannon-strect, E.C.. has taken into partnership Mr. 
Maurice G. Bland, A. M.I.C. E., A.M.L E. E., and Mr. Hugh Bourne, 
MLE.. The business will be continued at the same address in the 
nime of Albion T. Snell & Partners. 

After the 20th inst. the London office address of Messrs Elliott 
Bros. wil be Central-buildings, Westminster. N.W. Telegrams. 
Eliottize London; Telephones, 4415 and 4416 Victoria. 


Sale by Auction.—Messrs. Horne & Co., 35, Old Queen.st., S.W.. 
will sell by auction at the Royal Arsenal, Woolwich. on Tuesday, 
May 2I, at 1] a.m., some unserviceable and obsolete stores. in- 
cluding quantities of iron, steel. copper. gunmetal, mixed metal, 
lead. zinc. &c. ; also two Lancashire and three vertical boilers, some 
lathes and tools, electric cable and instruments, electric lamps, 
electric lamp bases, &c. Tho lots may be viewed at the Royal 
Arsenal, Woolwich, on the Friday and Monday previous to and on 
the morning of the sale. Catalogues from the War Office, Whitehall, 
the Ordnance Office, Tower, and the Ordnance Office, Royal Arsenal. 
Woolwich. 

Plant for Sale.— Birmingham Electric Supply Department advertise 
for sale a 200-kw. steam dynamo with emergency governor, variable 
expansion gear, special parts for engine and dyn»mo. and tools. 
Particulars from the city electrical engineer, Mr. R. A. Chattock. 14, 
Dale End, Birmingham. 

Patent Development.-— Tho proprietors of Patent, No. 13.304/1010. 
for ** Improvements in casting metals of high melting point " desire 
to enter into arrangements for exploiting same in this country. 
Applications to Messrs. Haseltine. Lake & Co., Patent Agents, &c.. 
7 & 8. Southampton-buildings, Chancery-lane, London, W.C. 

Garcke’s Manual of Electrical Undertakings.—The 16th »snnual 
issue of the * Manual of Electrical Undertakings and Directory of 
Ofticisls," which is compiled under the direction of Mr. Emile Garcke, 
M.L. E. E.. F.S.S.. shows some expansion over the 191] edition. This 
well-known work of reference contains statistical and general infor- 
mation (including names of officials) relating to about 3.000 »leetrical 
undertakings. For all matters relating to the financial position of 
electric lighting and power undertzkings, electric railways and tram- 


ways it is undoubtedly the best and most reliable authority we are 
acquainted with. The information and stetisties given are the latest 
available in every ease. and the whole work bears evidence of careful 
compilotion ond editoria! revision. iM. vs 

The general information is classificd into seven sections, viz., Eleetrie 
Lighting, Power ard Traction; Telegraph and Telephone ; Manufac- 
turing and Miscellaneous ; Colonial avd British Possessions; Directories 
of Offi: ial, Members of Electric Lighting aed Tramway Committees and 
of Electrical Contractor.: [fedex of Uadertukings: arda Buyers Guide, 
Sections L to IV. form a record of electrical jorat stock and incorporated 
companies and of electri ity supply undortikiags in the United Kinfdom ; 
and also of electricity undertakings ii tho British Colonies and Possessions, 
The section devoted to " Progress of the Ycar " contain. interesting 
historical ard other matter relating to the chief clectrical events of the 
poist year, and there are useful comparitive summaries coveriag the 
financial rosults of electri: lighting and tei tion underiakiags, summaries 
of the 1912. Bills avd Provisional Orders, many interesting maps of 
tramway systems, &c.. By way of supplement to the Manual there is a 
large map showing the existing clectri> light, power and traction under. 
takings in the United Kingdom. The Manual forms a very valuable 
work of reference, and it is published at 21s. net. by the Electrical Press 
(Ltd.), 37 and 3s, Strand, London, W.C. 

National Insurance Act.—Mr. W. Annan. C.A.. has recently pre- 
pared a useful little work on `“ The Duties of Employers under the 
National Insurance Act. 1911.7 which sets out in è clear and suceinet 
manner the rights and duties of employers under the Act. together 
with some useful tables and specimen rulings. ?ngineering'employers 
must remember that they are affected by both the health and un- 
employment. portions of the Act, and they should be prepared to 
comply with the terms of the Act when it comes into force. We 
believe Mr. Annan's digest of the position of employers to be accu- 
rate, and his suggested lists of employés, &c.. should prove useful to 
large employers of labour. The book. which gives the text of the 
Insurence Act in an appendix, is published at 2s, 6d. net by Messrs, 
W. Hodge & Co., of Edinburgh and London. 

Swedish Chamber of Commerce “ Year Book."— Wc have received 
a Copy of the © Year Book " of the Swedish Chamber of Commerce in 
London. 

The book contains the repert of the Council the transactions of the 
Chamber for 911, list of members, list of Swedish traders in the United 
Kingdom and colonies, maps showing Lloyds signal stations in the United 
Kingdom, lists of imports from Sweden in 1910 and other commercial 
Liformation relating to Sweden, and the relations of Sweden and the 
United Kingdom, and the book should. be found. of considerable. value 
by those having business transactions with the former country. The 
registered ofli^c of the Chamber is at 5, Lloyd’s-avenve, London, E.C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

Chas. Hy. Steel. clectrical engineer. 53. Quezn-street. Cardiff. and 
65. High-streot, Merthyr T ydfil, has been adjudicated bankrupt. 

The examination of Jas. Gray & Co.. electrical engineers, 212, St. 
Vincent-streot. Glasgow. and of Alex. Gray. the only known partner, 
will take place at County-buildings, 70, Hutcheson-stroet, Glasgow, 
on May 22. 

A meeting will be held at 22. Brazonnose-stroect., Manchester, on 
June 15 to receive an accout of the winding up of th? North British 
Electrical Co. (Ltd.). 

S. Bottone & Son (Ltd.) is being wound up voluntarily, and Mr. 
H. A. G. Lewis. Temple-chambers, Temple-avenue, London, E.C., 
has been appointed liquidator. 


PATENT RECORD. 


SPECIFICATIONS | PUBLISHED. 


T he following abstracts from some of the specifications recently published hat 
compiled by Messrs. MEWBURN, Eris & Pryor, Chartered Fatent Agents, 
Chancery-lane, London, W.C. 


s been specially 
70 and 72 


1910 SFECIFICATIONS. 


19,075 JoHnson & BILLINGTON. Registering or totalling mechanism of integrating 
electricity meters and ether instruments. (11,311) 


1911 SPECIFICATIONS. 


9,142 Jensen. Telephone exchange systems. 
According to the invention the line circuits are divided into service groups. each 
provided with a secondary distributing switch controlled throueh a line relay an 
having a test bank and a controlling bank of contacts through which an idle key s*f 
circuit may be directly selected when any lin? in the group iscilling and the secondary 
selector switch then immediately started to test for th* wroup, the test potential for 
which is controlled also through the aforesaid group distributing switch. Each dis" 
tributing switch is suitably represented by a single group test contact in each secondary 
selector switch bank, without multiples, whereby simultaneous calls in savera! £roups 
may be simultansous!y received without interference and the desired connections 
Simultaneously established by as many different operators. Tne connection between 
the sondine machine and the key sets is suitably made by successive steps of a driven 
Switch which is normally in position to disconnect the machine and the keys. i$ caused 


to take one step forward to connect th» machin? to the first strip of keys : 
operator, and thereafter automatically takes another step forward to shift th? Cons 
ip of the sending machine as s22n as each group of impulses has pesn mans 
mitted. 
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9.176 Weisetey Surer SHRAFING MACHINE Co. & BegsgsTON, Devices for starting 
and protectne electric motors. (Cornate application, 15.607 112 
9.725 ORLING & ORLING'S TELESRAPH INSTRUMENTS SvNp.  Eletro-capillary cone 


trivanc*s, 
Accordine to this invention mercury is forced to occupy a portion of the convergent 
Car Mary parzsag s, which is of smaller bore than that which it would occupy if left free, 
this tore: tein: dorived by subjecting the smaller end of the convereent capillary 
passe? to a pressure which is less than that of the atmosphere to which the larger 
end is exposed. Under such circumstances a very small mass of mercury will be 
enlowed With a relatively considerable amount of enetrey of recovery from th? con- 
strained position and be capable of responding with preat rapidity and precision to 
any chanse in the surface tension of the mercury. resulting from the passae: of an 
electric impulse by undereoine displacement alone the leneth of the capillary passae. 
Tne invention includes mans for adjusting the difference of pressure at the two ends 
ot th: capulary passage and for effecting the incidenc? of the displaced mercury on a 
susp rded oscillating member provided for the purpose of indicating and recording 
the rassaire of the electric impulss. 
9.819 N.*s7H. Electrical measuring instruments of the induction typo. 
12.127 Accres. Ocerating levers applicable to gear-changing devices, electrical contacts 


and the like. 
12.828 SurrH. Mator & Stevens (LTD.). MAJOR & KENNARD. 


ratus for remote control. 

14.148 Automatic Ecectric BLoc« SIGNALLING Co. & Brousson. 
sienals for railways. 4 

14.825 HcrsTMANN, HORSTMANN & Epoar. Gas controllers, electric tim? switches and 
other timing devic os. nj 

17.778 Wetter. Electric arc lamps. 

21,785 UuTEsBERG & Hetmig. Electric sparking apparatus for internal combustion 
engines. (11 10 10.) 


21.813 Derriman. Microphones. 
Th? movatle electrod? of a microphone of the differential type consists of a carbon 


diaphragm, the voic? vibrations are deflected into a restricted spac? which extends 
around the mareinal portion of the diaphragm and vibrated by the alternate com- 
pression and rarefaction of the air in the said restricted chamber caused by th? apita- 
ton of the air by the voic> vibrations, 

22558 GRAHAM. Telephonic apparatus. 

25.157 Beis. erforating apparatus for telegraphic strips. 


9555 1l. 19 1) 
Means for cooling the rotor of electric machines, esp:cially turbo- 


26 756 KORNER. 
eonerators. (4 1 11.) 
Holders for articles to be treated by electro-deposition. 


23.5)» Brigg. 
1912 SPECIFICATIONS. 


2,769 THOMPSON. Wircless telegraphy installations. 
According to this Invention separate antennz are used for receiving and transmit- 


ting purposss, th» antenna for transmitting being formed as an aerial of the usual 
type, while the recziving antenna i5 formed a: a conductor arrangement extending 
clos? to the earth and preferably in a horizontal position. The recsiving antenna 
s v25 ether alone or in combination with the aerial for receiving purpoces. With 
such construction it is possible to arrange the antenne close to one another without 


any undsst-able interf»renc» occurring between them. 
4.9383 & 5.576 JENSEN. Telephon? exchange syst2ms. Divided applications on 
9.142 1l. (12 4.) 
5,071 Beaver & CLAREMONT. 


Electrical reversine appa- 


E!:ctrically opotated 


(Divided application on 


Couplings or joints for clectrical cables, and the like. 


APPLICATIONS FOR PATENTS. 


N-78.— The undermentioned Applications (except those marked +) are not open fo public 
inspection until after acceptance of Complete Specifications, Those marked * are open for 
Inipt.tion 12 months alter the date attached ta them. tf they have not been published previously 
In the ordinary course. Names within parentheses are those of communicators of Inventors, 
When complete Specification accompanies application am asterisk es aired. 

. March 8. 1912. 
5.852 B.T.-H. Co. & WgpbMcRE. Electric switches. 
$876 Jensen, (Clement International Engineering Corp., U.S.) 
systems. (Divided application on 9,142 11 12'4)* 

5,877 Jensen. (Clement International Engineering Corp.. U.S.) 

systems. (Divided application on 9,142.11. 12,4 9° 

5,697 Parkes. Supports for lamps. 

5.588 Pagxes. Construction of branched electric fittings. 

5.839 Parkes. Control device for electrically-operated hot-air douches. 
5.904 Marconis WIRELESS TELEGRAPH Co., CccHRANE & Barcay. Apparatus for 
wireless telegraphy. 
5,907 RcBB & SHAw. Conductors or lugs for electric-conductors. 
March 9, 1912. 
M^ans of making contact or operating electric signals for use principally 


Telephone exchane> 


Telephone exchange 


care 


5.919 Frvar. 
In mines. 

5.924 Kerrie & Mappick. Transmitting orders or the like indications specially 
applicable for ships’ telegraph apparatus. 

5.950 Kramer & Karp. Resonating relays. (Addition to 10.856. 11.)* 

5,402 Ges. FUR ELEKTROTECENISCHE INDUSTRIE M.B.H. Electric welding of tubes. 
(93 |l, Germany.)® 

5,971 StEuENs-ScHUCKERTWERKE G.m.B.H. Speed-control circuits for series-wound 
motors for cranes and the like. (10,3,11, Germany.)* 

5,972 Bout. (International Telechronometer Co., U.S.) Telephone metering systems. * 

5.981 Paice, Dynamos. 

9.985 Hannan. (Coneman Electric Stove Co.. U.S.) 
electric switches. (Divided application on 22,001 11. 

5.985 Happan. (Copeman Electric Stove Co., U.S.) 
(Divided application on 22,001,11. 5/10/.)* 

9.987 Happan. (Copeman Electric Stove Co.. U.S.) Controlling means for electric 
cooking apparatus. (Divided application on 22,001 11. 5,10/.)* 

March 11, 1912. 
5.992 Butters Lto. & CHAMBERS. Insulator-carrving brackets or arms of telegraph 


and like poles. 
6.01? BsguNES & Hewat. Electric generators. 
6.018 WaLkER Fyre. Automatic air brakes. 
6.019 Perrs. Electrical step-by-step translating devicss.* 
6,050 Potts. Electrical signalling apparatus. (18/11,11, U.S.)* 


6052 Byng & Taylor. Electrical conduit fittings. NRO! ; 
Decreasing the injurious effects due to capacity in electric conductors. 


6.061 BecxeEr. 
(11.3-!1,, Germany.)* 

6.052 Koutkng. Sparkine-plugs.* 

6.078 Scumip. Time switches. (10-811, U.S.)* 


6.033 Fovgve & RuELLE. Dynamos.* . , 
6,112 Mu*sAv. Manually-operated electric switches with automatic releasing mecha- 


nism.* 
March 12, 1912. 
6.139 HuxPHREvs. Maenetic chucks. 
6.145 Yates. Coupling up conduits and fittings for electrical wiring purposes. — 
6.155 BoswoRTH & SippgLEv. Terminal connections for dynamo-electric machines. 


6.161 HaRgBER. Sparkine-plugs. 


6,182 FBnRANTI Limiten & RooTHAAN, Electric heating devic2s.* 
6,212 B.T.-H. Co. (G.E. Co., U.S.) Systems of electrical distribution. 


March 13, 1912. 


6.245 Tracy. Fuse-box and the like. 
6.248 Gear. Stemens & Co. Connecting electrodes. 


6.251 Pautin. Electrolysis of liquids. * ; 
6,202 SrRUXIANO. Acoustic tubes applicable for us» with telephones receiv?rs.* 


Time-controlled mechanism for 
5,10 .)% 
Electrically-heated ovens. 


(28/3/11, Germany.)* 
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6.269 ELECTRIC& ORDNANCE Access RIES Co. Etcngiis & Price. Controlof variat]o- 
speed dynamos, such as those employed for train hehtine. (Addition to 6,611, 11.)° 


6.275 Brown. Telenraphy. 

6.286. 6.267 Burrers. Ltn, & Twiss. Electric insulators. 

6.295 GIMINGHAM. Préparation or forming of metallic filaments for use in incandes ^nt 
electric lamps. ] 

6.298 Soc. PEuBLE ET Dirir. Electrically-fired cartridges. (25 3/11. France)’ 

6.304 Rozier. Electrically-controlled lifts or elevators.’ 

6,305 Baum. Automatic telephone systems. (13.3,11, Germany.)* 


March 14, 1912. 


6.392 Goapwin. Hastor & Brown.  Reculating electric currents. 
6.3 


393 STRUXIANO. Telephonic transmitters, (14 3.11. Beb ium.) * 

6.395 Mutter. Holders for electric lamps, electric switches, ceiling 1025s, blocks and the 
like. 

6.396 Potter. Holder for telephones. 

6,3 


398 REvAuLT. Electric ignition of internal-combustion engines, (18 3°11, Francs.;* 


March 15, 1912. 
6,441 Giraun-Tevton. Transmissicn of signals, telegraphic and other communications 
over high-tension transmission lines.’ 
6.473 Brook. Insulating supports for the conductor rails of electric railways, 
6,486 DircHAM, MATTHEWS & GrINDELL MATHEWS WIRELESS TELEPHONE Synp. Pro- 
ducing electromaenetic waves of hieh group frequency and the application 


thereof to wireless telephony. 
6,487 Hype. Electric incandescent lamps.* 
6,496 GiRARDELLI. Electric motor for transmitting ancular movements with an 
auxiliary motor which controls the successive displacements for it. (15,3 11], 


Italy.)* 

6,500 B.T.-H. Co. (G.E. Co., US) Electrodes.* 

March 16, 1912. as 

6.506 WiLLouGHBY. Speeding-up gear for generating electricity and applying it to 
mechan:cal energy. 

6.517 KEITH & KeitH. Electrically-operated valve controlling devices. 

6.528 HALLIWELL. Electric hrht fittings, 

6,550 Axt.-Ges. Brown, Boveri ET Cie. Transformation of direct currents. (17 3;11, 
Garmany.)* 

6.555 WicHtTMANn. Electric cignal for use on locomotives. 

6,557 BRITISH WESTINGHOUSE Etectric & Mrs. Co. (Westinghouse Electric & Mfe. 
Co. U.S.) Electrically-heated culinary apparatus.’ 

6,562 BLAKE & Kitpurn. Device for supporting conduits, pipes or the like for electric 


conductors or other uses. 

6,589 STERLING TELEFHONE & ELECTRIC Co. (Telephone Fabrik Akt.-Gcr. vorm 
G. Berliner. Germany.) Combined intercommunication and party line tele- 
phone systems and the like. 


6.596 Jones. Electric welding of metals. . 
6,599 CLATwoRTAY. Automatic apparatus for operating electric starting switches and 


"^ the like, — 
March 18, 1912. 
6,624 Ricuter & Marrer-ScHwartzkorre Werge G.m.o.H. Multiple control of 
electric motors. (21 4,11. Germany.)* 
6.639 Crook. Selective electric sienalline on omnibus circuits. (Addition to 8.283, 11.)* 
S:lective electric signalling on telephone exchang? party lines. 


6.040 Crook, 

6,645 Braarup. Electric medical appliances. 

6.647 Sig4ENS-ScHUCKERTWERKE G.M.B.H.  Alternating-current. electricity meters. 
(18.3 11, Germany.)* 

6.655 Lesane. Vapour electric apparatus. 

6.055 Pearson. Remot: control electrically operated lock. 

6.665 CoLOMBEL. Mariners’ or the like compasses. (173 IL Franco)? 

6.670 BLroxam. (Beremann-Elektristats Werz Akt Gs. Germany.) 
overhead conducting wires for electric railways.” l 

6,673 Watson. Switches combined with plug terminals for electric circuits, 


March 19. 1912. 
Diitane»-oporated. mochuni;ms and 


Susptasion of 


6,716 HaAup::c signals on olectric supply 
systems. 

6.725 Laysourne. Apharatus for signalling on railways or tramways. 

6.752 PvBus, Electrical siens. 

6.758 Banks & Woov. Batteries. * 

6.763 Byna & CcttiN5Ss. Electrical heating apparatus. 

6,778 Hupers. (Juhus Pintsch Akt.-Ges., Germany.) Tungsten or the like metal 
filament and a process of manufacturing same. 


6.785 Tavior & Jones. Primary batteries.® —— 
Indicating apparatus. 


6.792 Kirroy & EversHep & VIGNOLES. 
6.803 Bryur. Electrical distribution apparatus. * 


6.807 Tate. Arc lamps. l 
6.828 RumoLiNo. Electric governors for engines. (Addition to 29.754,09.)* 


6.832 Pocock, Sinun & CRcox. Calendars for use in connection with telephon 
instruments. 


March 20. 1912. 


6.857 NogLETT. Wind-driven electric generator apparatus. 

6.882 HAZLEHURST & LoNosTRETHs, LTD. Restraining the augmentation of an electric 
current and contrivanc? therefor.® 

6.883 Cupp. Electrically operated apparatus for imparting vibratory motions to 

hammers and other tools or instruments. 

6,909 DuniILIER. Utilizing transformed and primary currents. 

6.918 B. T.-H. Co. (G.E. Co. US) Making incandescent lamp bases and the like. 


6,920 KanN. Conduits for electrical cables and the like. 
6,922 Siemens Bros. Dynamo Werks & LvypbAvL. Safety apparatus for electrically- 


propelled trains. 
March 21. 1912. 


Cover for arc and gas incandescent lamps. 


6.946 Moss & Moss. 
LTD. Connection box with revolving 


6,961 WATERHOUSE & SiMPLEX CONDUITS, 
contacts.” 

6.988 PoprEsAK. Inductor alternator.* 

6.990 MotLER. Reverse-current relays. 

7,014 B.T.-H. Co. (G.E. Co, U.S.) Relays for electric control systems. xd 

March 22. 1912. 

7.044 MackiNTOSH. Continuous-current electrical machines without commutators. 

7.053 Cox. Electrical resistances used for heating purposes. 

7.055 Gipson & Giessen. Electric motor controllers. 


7,056 SouTHALL. Lamp pillars for electric lighting. 

7.057 DaLLAWAY. Electric and other lamps and their attachments. 

7.087 HisscH. Electric lamp with concentrated illuminatine effect. 

7,097 TELEFHCN APrARAT FABzIK E. ZwiETUSCH & Co. G.m.B.H. Fixing contacts to 
springs and the like for electrical purposes. (22,3,11, Germany.)* 


7.100 MELLINGER. Telephone systems.* 
7,102 May. Electric couplings. 
March 23, 1912. 


.115 Benson. Switch for controlling electric circuits. 

133 Pieper. Electro-mechanical transmission systems for vehicles. (29. 4,11, 
G?rmany.j* , 

,135 THompson, (Ateliers de Constructions Electriques ds Charleroi, 
Arrangement for starting groups of electrical machines Consisting of a synchro- 
nous and an asynchronous machin? connected in cascade with it.” 


7.137 Bync & CortriNos. Supporting electric lames. 
7.145 DeutscH. Switches for electric circuits. (23/3/11, United States.)® 
7.146 WIKANDER. Electrically-operated switches. (23 3 11. United States.)* 
7.147 Lewis. Electromaenet apparatus, (22°5;11. United States )* 

7.148 HENDERSON. Electric incandescent lamps. | (23/3/11. United States.)* 
7,168 BioxAM,. (Russische Akt.-Ges, L. M. Ericsson & Co. Russia.) Controlling 


mechanisms at a distanc». 


7 
7 
7 B lgiam.! 
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March 25, 1912. 
Protecting ships’ bottoms and submerged structures from barnacles 
(Addition to 14.181,10.) 
Sienalling by mans of electromagnetic waves. 
Land storae^-battery electrodes and processes of making them.* 
Brown, Bovert ET Cie. Dynamo-electric alternating-current 
(Addition to 4,460 12. 29:/1.12.)* 
Obtaining electricity from the air. (253 1f. UC 
Automatic toll-recorder for telephone systems. (3,4 11, United 


7,211 JAMES. 
or aquatic life and the like. 
7.242 CHAMBERS. 
7,253 MorRRISCN, 
7,208 AKT.-GES. 
machinery. 
7.263 JOHANNSEN. 
7,264 GODFREE. 
States.)* 
| 7,290 FRANCISCO DE Asis DEL VALLE ATILES. Telegraph transmitting machines.* 
March 26. 1912. 
7,317 James & SmitH. Protecting the hulls of ships and other submerged structures 
‘from barnacles and other forms of aquatic life. 
7,320 ErsrEIN. Accumulators or the like and arrangements therefor for different 
purposes. 

7.359 LeitNER. Liehting electrically driven vehicles. 

7.363 B.T.-H. Co. (G.E. C2.. U.S.) Governing mechanism for centrifugal compressors 
operatine in parallel. 

7.367 RENNERFELT. Electrical furnacss.* 

7.369 & 7,370 SisLEv. Electrically operated automatic piano and like players. 

7,375 SUNDERLAND & Piruinoer. Electric and automatic control of envines, dyhamos 
and batteries. (Addition to 29,944 09.) 

March 27, 1912. . $ 

7,428 & 7,430 Kettering. Electric wnition apparatus for internal-combustion engines. 
(Divided apvlications on 5,902 11. March 9. 12310, US)* 

7,435 P Etectri: sienalling circuit for train despatching and like systems. (30/311, 

a.) 

7.467 Sig4gNs & HaiskE Axr.-GEs. 
(27 3 11, Garminy.)* 

7.482 GRISSINGER. Telephon: apparatus.” 


March 28, 1912. 
Electrical signal to denote the change of direction or stopping 


Rectifiars for higu-tension altarnating currents. 


7,534 CHAMBERLAIN. 
of a car. 

7.552 Hare. Electric lamp holders. 

7.572 Leitner. Electrical cut-in and cut-out devices for us? in charging accumulators. ] 

7.573 WALKER. Electrically self-winding clocks.* 

7,574 SIBMENS-SCHUCKERTWERKE C.M.B.H. Winding the rotors of electrical machines. 
(28 3 11. Germany.’ 

7.577 & 7.578 Akr.-GEs. Brown, Boveri ET Cre. Brush holders for dynamo-electric 
machinery, (8/5 11 and 22 6,11, Germany.)* 

7,991 Merz & REDMAN. Protective devices for the conductor rails ot electric railways. 
(Addition to 11,347 08.)* 

7,595 Burney & STERLING TELEPHONE & EtgcTRIC Co. Microphones. 


March 29, 1912. 

. 7.643 Krorman. Electrically driven dental engines and the like. 

7,651 ELECTRIC CONSTRUCTION Co. & Pensapene. Dynamo-electrie machines. 

7.657 THOMPSON. (Ges. für Drahtlose Telegraphis m.b.H., Germany.) Instrument 
for measuring frequencies, self-induction. co-eficients. and capacitiez.* 


7,658 Tucowrs:N. (Ges. fur Drahtlose Telegraphie m.b.H., Germany.) Frequency 
indicator for alternating currents.* POM 
7,686 Aron. Systems for operating or controlling time-indicating devices. (Addition 


to and divided application on 12.650 11. 28 9)” 
7,697 SiEMENS-SCHUCKERTWERKE G.M.B.H. | Single-phase induction regulators (3) 3.11, 
Germany.)* 
7,704 B.T.-H. Co. & HasriNos4 Electric controllers. 
March 30. 1912. 
7,729 Wilson. Lamp-holder for electric candle. 
7,772 ded & France. Trolleys or overhead collectors for electrically driven 
vehicles. 
7,775 B.T.-H. Co. (G.E. Co. U.S.) Vapour electric devices, 
7,780 Soc. Courtaup C. Garnier Git & Co. Electrical indicating apparatus. 
(1/4.11, Franc>.)® 
-7.786 HeurtLey. Teleeraphy. 
7,795 WISCHHUSEN & HEPKE, 


Cc 


Press-button switches, (1 4 11, Germany.)* 


April 1, 1912. 
7,810 Emens, Utilisation of atmospheric electricity. 
7,885 WutriE & LauNotLEgv. Electric recording apparatus. 
7.888 Pepersen. Relays, microphones or other sensitive contact devices. ® 
7,903 Becker. Regulating the alternation in lines loaded according to the Pupin 
system for vibrations of various periodicities. (Addition to 65.11. 31.3 11. 


Germany.)* 
April 2, 1912. 
Automatic switch for working electric relay switches and devices. 

Supports of overhead electric telephone and telegraph wires and the like. 

Mariners' compass. Pn 

Receivers of telephones. 
: Device for ensuring that power handle on controllers of 

elsctrically-driven vehicles pause at each notch. , 

964 Rysman. Electric lamps for vehicles. 
74.972 MULLER. Electric insulators. 
7,977 Janona & ELEKTRISCHE CLUHLAMFENFABRIK " WATT,” vorm. SCHARF, Lott & 


7,906 CARTER. 
7,910 BuLt. 

7.935 CLARK. 
7.949 Evans. 
7,959 KEENAN & FORSTER. 
7 


Latzko. Manufacture of incandescent m:tallic flaments. (30 9 11, Austria.)* 
7.996 HgNSMAN. Gripping and shearing grapnel for raising submarine telegraph cables. 
7,999 Pare. Manufacture of electric accumulator electrodes and means for use therein. * 


April 3, 1912. 
8.009 TANNER. Trolley wire finder. 
8.017 Hynes. Unipolar, non-polar, or homopolar dynamo. 
8.039 VANDERVELL & MipGLEY. Arrangement for indicating the interruption of a 
circuit in electric lighting installations on motor cars or like vehicles. * 
8 Dynamo-electric machines. 
8 


040 VANDEPVELL & MIDGLEY. r 
Electric lamps for cinematograph or magic lanterns and 


041 Moon, Moon & Moon. 

like purposes. 

8.063 OLmsTED. Voltage regulators for electric generators. (Addition to 28.747/11.) 

8,070 Sig«gus-ScHuckERTWERKE G.m.B.H. Regulation of the frequency produced by 
polyphase induction generators. (3/4 11, Germany.)* 

8.075 IsaRIA ZAHLERWERKE AKT.-GES, Electricity meters. (2/4/11, Germany.)* 

8.0% Hewitt. Electric lamps. (8:4 11. U.S)* 

8.087 Dussaup, Electric lighting apparatus. (6 4 11. France.j* 

8.088 Rose & OLDENBURG. Ferro-concrete pole especially for supporting electric con- 
ductors. *® 

8,108 CuxoNT. 
France.) * 


Starting and regulating direct-current electric motors. 


April 4, 1912. 
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8.118 HrrcH. Telegraph and like cable conductors. 

8.129 CROWTHER. Shade-holders for electric glow lamps. 

8.140 SCHAFFER & HeipMann. Arc lamps. (5,4,11. Germany.) 

8.144 BasTIAN. Manufacturing spiral resistances and of mounting same in position 
within tubular supports for electrical heating apparatus. 

8.151 Kirke. Long-distance telephonic apparatus. | 

8.152 Turner. Electro-pneumatically operated brakes. (18/711, U.S.)* 

8,158 SteMENS SCHUCKERTWERKE G.M.B.H. Controlling arrangements for electric 

i cranes. (12411, Germany.)* M 

8.183 Price. Prevention of sparking in the control of electric circuits. 

8,186 Soc. D'ELectricite Mors. Detector bars for railway safety devices, (5/4/11. 
Franz2.)* 

8.193 JossinorFJoRD Mra. Co. A/S. Electric furnaces. (4/4711, Norway,)* 

8.196 DusinieR. High-frequency apparatus and induction coils. 

8.197 DuhBiLIER. Apparatus for producing high-tension currents, | a 


a a 
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COMPANIES’ MEETINGS AND REPORTS. 


— eran (€—— 
` Eastern Telegraph Co. (Ltd.) 


The eightieth ordinary general meeting was held on Wednesday, under 
th: presidency of Sir Joas Worre Barry, K.C.B. 

The SECRETARY (Mr. A. R. Hardie) read the notice convening the 
meeting, and the auditors report. 

The CHAIRMAN (after referring feclingly to the death of the Marquess 
of Tweeddale) sil: In order to fill the vacancy caused by the death of 
the Marquess of Tweeddale the board have nominated the Right Hon, 
Frederik Huth Jackson toa seat on the board. and the Com pany is to be 
cousidercd fortunate in having his valuable assistance as a director, 
The gross revenue for the half-year und:r review amounted, in round 
numbers, to £729.400, against, for the corresponding period. of 1910, 
£670.100, or an increase of €59,309.. Message and other receipts were 
£53,000 more than for the corresponding half-vear of 1910, and it is 
satisfactory to note that the increased receipts are spread over practic. 
ally the whols of our system with the exception of South Africa. Although 
the visit of His Majesty the King to India, and also the war in Tripol, 
have no doubt contributed to som extent to our improved revenue, the 
major pordon of the increas? in the teate ressipts appears to b> due to 
a general improvement in trade, Interest on reserve fund. investments 
shows an increase of £5,200, whil* interest recsived from bankers, &c., 
is about £500 more this half.vear. l may, perhaps, here mention that 
the revenue for the whole of the vear 1911 exeeeded the revenue of any 
year since the inception of the Company, and that. the improvement 
shown has been, so far. well maintained ia the year now current. Oa 
the expenditure sid^ of the revenue account the totilexpoases amounted, 
i» round numbers, to £232,800, while the expenses for the half-year to 
December, 1910, were £264.700, the half-year under review thus showiag 
an increase of £l8.109..— With an increase in the volume of tratie to bè 
handled, we must look to a consequent gencral increase in our exposes, 
London expenses show an Increase of about £1400, A large proporti mof 
this increase is due to the annual joucrementa of the salaries of 
the staff. Expenses at stations are £24,000 more this half-year thin 
for th» corresponding period of 1910. Here, also, most. of the 
items of expond:ture show an in¢reass wien e»mpizing the two halfevears, 
as, in addition to the annual increments to the staff, we must expect som? 
increas? of expenses in view of the geowth in the volum» of work to b^ 
carried out consequent upon our geowing revenue, especially when com- 
bined with our reductions in tariffs. In addition to this factor, we have 
found it necessary to improve substantially the conditions prevailing for 
the pay ment of overtime and Sunday duty throughout the system, and 
this revised 80al* has necessitated an increased expenditure of about 
£8,000 under the heading of salaries and wages. Maintenance of in- 
struments shows an increase of £6,600, dae to the introduction of new 
and improved apparatus for accelerating the spd. increasing the 
accuracy, and generally improving the working of our cables. As n set- 
off against Increased expenditure, the expenses attending maintenance 
of cables show a reduction of £7,500 when comparing the two half-vears. 
Although th * actual expenses on this account were heavier this half-year, 
the amount received for the charter of our ships by foreiga Governments 
and other telegeaph companies was in execs: of that credited for the 
half-year to December, 1910. As a result of the half. year's working, we 
have been able to make a contribution of £210,002 to our general resorve 
fund. while maintaining the payment of the usual dividend and bonus. The 
general reserve fund has been debited with £165,730 in respect of the new 
cable between Gibraltar and Alexandria, touching at Malta, which was 
successfully completed on April 12. E referred to this matter at the list 
meeting, when I stated that the probable cost of this cable would be about 
£409,000, The above-mentioned figure of £165,780 represents the actual 
expenditure to December 31 last, and the bulanee of the eost willapp:wrin 
the current half-voar’s accounts. Pho general reserve fund has also been 
debited with about £63,000 in respect of the partial renewal of some of our 
cables, and other special expenditure. It is, therefore, fortunate that we 
have been able to carry a substantial amount to the general reserve 
fund this half-vear, and we Jook forward to being able to contributo at 
least an equal sum next half-vearsoas to meot the balance of cost of thes? 
new sections, and at the same time maintain this fund as a provision 
against further expenditure for new cables which will no doubt be neces- 
sary in the near future. From the first of January this year the 
Company has been carrying deferred messages in plain language at half 
the ordinary tariffs. As the acceptance of this class of message has only 
been in operation for a few months, it is too early to form any definite 
opinion as to the effect this reduced rate will have upon the Company 3 
revenue, but our experience up to the present shows that apparently 16 
has not adversely affected our ordinary fülly-paid traftic. We have abo 
reduced the Press rates between Great Britain. South Africa, Egypt and 
the Straits Settlements to the low figure of 31d. and 41d. per word, and 
negotiations nre in progress for reducing the Press rates for telegrams 
exchanged with India and other places in the Far East. Messages 
charged at these reduced rates are not subject to special deferment. tt 
being the opinion of this Company that it would be inadvisable to intro- 
duce any special deferment on Press messages bevond the ordinary 
regulation, which has always been in operation, that this class of traffic 
is transmitted when the line is clear. As regards Australasia, the British 
Pacific Cable Board agreed to a deferred Press rate over their cable but 
the Eastern and Associated Companies did not sce their way to reduce their 
Press rate,as the Government cable was fully equal to carrying this 


ti 
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description of traffic. We, however, agreed, in case of interruption of the 
Pacitic Cable, to carry this traffic as a temporary measure, 86 as to avoid 
the Press having to pay higher charges-for their deferred news during such 
interruption. i 

In conclusion, I think we may congratulate ourselves upon the con- 
tinued prosperity of the Company. This feeling should, I think, also be 
shared by those who rely upon submarine cables for their important 
corresp »nden:e, because, as I have frequently stated at thes? meetings, our 

liey has always been to give the telegraphing publi a fair share of ths 
cal which are derived from the success of our business. [t must be 
borne in mind that when important reductions in rates are contemplated 
additional cables may be required to cope with the increased volume of 
traffic which may be created. Unless this important factor is carefully 
considered, we might find ourselves incurring a serious liability for the 
cost of new cables which might be ont of all proportion to the benefits to 
he derived from the increased volume of traffic at the lowered rates. 
This is a point which some people who are constantly agitating for further 
reductions in the rates cannot, or will not, appreciate. Tt may be useful 
and interesting if I compare some of the principal rates now ruling with 
those in vogue in 1876, when the introduction of the word rate first took 
place :— 


Per word t. — 1876. 1912. 
Australa Soo tse AX EVER . £010 6  ...... 34. Od. 
China: Sound cert ei eei MS NE WES ED . 4 5 
AEST ——— c 0O33 S62: 4 10 
Straits Settlements ....... TN . 086 3 ..... 3 6 
India ........... N E E Dua 046 ...... 2 0 
Fuvpt .......... "v E EE, 0 L 7 s F 9 
South Africa (1879) ........cccceeeeee 0 1 3$ iso 0 
Gibraltar (1880)................eeeueeee 0 0 64 ......... 0 3 
Peru (1875) ose xecesek irt veo dn 113 4  ...... . 2 9 
Chili (1873) iu, ooceseven en desean OAWS WEE HEU 2 9 
Argentine (1874) ................. s. e 016 4  ...... . 29 
Brazil (1874) ................. eese fce UE d T sioe ~ 7 


The Press and the telegraphing public may rest assured that whenever 


we fee] justified in reducing our rates, it will be our policy to do so; but 
naturally the interests of the stockholders and the interests of the public 
—which, I have explained, are really in common— must be safeguarded 


* by taking into account the important points to which I have referred. 


| now move the adoption of the report and accounts and the declaration 
of the dividends and bonus set out therein. 


The VICE-CHAIRMAN AND MANAGING DIRECTOR (Sir John 


Denison-Pender, K.C.M.G.) seconded. the resolution, which was carried 
unanimously. 


Xr. C. D. STACEY congratulated the directors on the very satisfactory 


report, and felt assured he was expressing the feelings of all stockholders. 
The financial position of the Associated Cable Companies stood second to: 


pore in the City of London for soundness and stability. and they were 
amongst the monuments of British joint-stock enterprise. Six months 
ago he had referred to the subject of co-partnership and had Sir John 
Wolfe Barry's sympathetic reception of his suggestion. This question 
had gained increased public recognition, and he thought the enterprise 
of the Eastern and Associated Companies was peculiarly fitted for the 
development of the co-partnership principle. The idea of profit-sharing 
&emed to satisfy an innate sense of justice, and was potent to produce 
the hest work. His object was t» ventilate the subject. 

The CHAIRMAN, in reply to Mr. Stacey and another stockholder, said 
he thought Mr. Stacey's remarks were in the direction of a system of 
co-partnership, similar to that which had been carried out in certain 
Ras Works like the South Metropolitan Gas Co., under the able leadership 
of the late Sir Geo. Livesey. He understood that Mr. Stacey did not 
make any definite proposal, but desired to draw the attention of the 
directors to the matter. At present he did not think they would be 
abl to give the matter consideration. The Eastern Com pany and all the 
Cable CSmpanies were in rather special difficulties in applying any such 
idea t a business scattered throughout every clime and in every country, 


which was not quite the same thing as a gas works in London, or other: 


enterprises which were more self-contained. At the same time, when 
other large companies in this country were adopting the principle of 
‘-partnership, he was prepared to say that the matter would be cearc- 
fully considered by the directors i 

A cordial vote of thanks to the chairman, directora and staff was 
unanimously approved, and the proccedinga terminated. 


Eastern Extension Australasia & China Telegraph Co. (Ltd.) 


The seventy-seventh half-yearly ordinary general meeting was held 
on Tuesday, under the presidency of Sir Jons Wo tre Barry. K.C.B. 

The GENERAL MANAGER AND SECRETARY (Mr. F. E. Hesse) 
Nad the notice convening the meeting and the auditors’ report. 

The CHAIRMAN: Gentlemen, the gross receipts for the half-year 
under review amounted in round numbers to £359,000. against £336,000 
for th» corresponding period of 1910, showing an increase of £23.000, which 
itis satisfactory to find is spread over the whole of the Com pany's system. 
The working and other ex penses amounted in round numbers to £159,000, 
against £154,000 for the corresponding period of 1910, showing an 
Increase of £5,000, which is entirely due to our having debited revenue 
With the cost of new apparatus for extending the relay and other im- 
proved methods of working to additional stations on our main lines. 

expenses in this connection during the past half-year amounted to 


ever £6,000, and the further expenses that will be incurred during the 
current year will be charged to revenue in a similar manner. But for 
this special expenditure a small reduction in working expenses would 
have been shown for the period under review. Comparing tho figures 
for the whole year, the results are as follows : Gross receipts amounted 
to £689,000, against £681,000 for 1910, or an increase of £8,000. whilst 
the expenditure amounted to £310,000, against £306,000 for 1910. show- 
ing an increase of £4,000. Consequently the net profit for the year 1911 
was roundly £4,000 more than in 1910. The ret protit for the past half- 
year was roundly £182,000, and, after adding £51,000 brought forward 
from the previous half-year, there remaincd an available balance of over 
£233.000. The usual quarterly interim dividends of 2s. 6d. per share 
were paid during the past year, and it is now propescd to distribute a like 
amount to-morrow, making a total dividend of 5 per cent. for the year. 

It is also proposed to pay a bonus of 4s. pcr share, cr 2 per cent., making 
a total distribution of 7 per «ent. for 1911. After making the usual 
additions to the maintenance, ships’, insurance and depreciation funds, 
and applying £75,000 of the revenue balance to the general reserve fund, 
nearly £24,000. is carried forward. Six months ago at our meeting | 
referred to the proposal submitted by the British Postmaster-General to the 
various cable companies interested for the introduction of a reduced rate 
for deferred telegrams in plain laaguag. and stated that it was expected 
that the Postmaster-General would soon be in a position to make an 
official announcement on the subject. This expectation has since been 
fulfilled, and the arrangement was brought into operation on January | 
last. Sufficient time has hardly yet clapscd to enable any reliabl^ 
opinion to be formed as to the success of the experiment, but it may 
interest you to know that although the number of deferred messages 
transmitted over our lines has so far been comparatively small this new 
source of traffic appears to be steadily increasing without unfavourably 
affecting our general revenue. At the same general meeting I referred 
to the situation brought about by the revolution in China as having caused 
us considerable anxiety, owing to the confusion created throughout the 
Chinese telegraph service by the disturbances. Fortunately. however, 
with the assistance of the British and other foreign Ministers at Peking, 
we were enabled, after considerable difficulty and delay, to arrange an 
agreement with the Provisional Government for exchanging traffic, 
settling accounts and other purposes, which greatly improved the situa- 
tion. Apparently the country is now quieting down, and I am glad to 
say the new Chinese Government are working cordially with us and 
redeeming their pledges in a satisfactory manner. (Cheers) I now 
move the adoption of the report and accounts, and the declaration of the 
dividend and bonus set out therein, 

Sir JOHN DENISON-PENDER, K.C.M.G., seconded the resolution, 
which was carried unanimously. 

Sir Albert J. Leppoc Cappel, K.C.L.E.. and Sir John Denison Pender, 
the retiring directors, were re-clected and the retiring auditors were re- 
appointed. 

Mr. REICH, in proposing a cordial vote of thanks to the Chairman, 
directors and staff, remarked that there was no balance-sheet that 
he received which gave him the satisfaction which this Company's half- 
yearly report and accounts gave him. He considered it was absolutely 
the cleanest balance-sheet he got In many companies one got the idea 
that the directors wanted to keep back something. and not to give their 
shareholders the fullest information. : 

Mr. J. M. HENGLER said he had been a shareholder in this Company 
for 36 years, and did not think he had ever previously attended a meeting. 
He had great pleasure in supporting the vote of thanks to the Chairman, 
Directors and staff, and the motion was carried unanimously. 

The CHAIRMAN said it was peculiarly gratifying to the directors to 
listen to the kind words which had fallen from the proposer of the 
resolution, which haa received so much support. He could certainly 
say that there was no concealment of any kind or sort between the board 
of this Company and the shareholders. They were glad to have the 
support of the shareholders in the policy they had consistently pursued 
of keeping tbe dividend stable, and keeping à handsome reserve to make 
that dividend stable by adding to their cables and their machinery as 
it was proved to be necessary. He thought the policy was amply 
Justified by the great stability of the shares. He would also like to say 
that he associated himself most cordially—and he knew that the directors 
did so too—with the references made to the Company's staff. They 
fully appreciated the loyalty and devotion shown by the staff, and he 
thought that this Company and the Associated Companies had a staff of 
employés perhaps almost without equal in the commercial world. (Cheers.) 

~The proceedings then terminated. 


Western Telegraph Co. (Ltd.) 


"lhe seventy-seventh ordinary general meeting was he'd on Wednesday, 
Sir Jons Woure Barry, K.C.B., presiding. ` 

The SECRETARY (Mr. E. Steer Hodson) having read the notice 
calling the meeting and the report of the auditors, 

The CHAIRMAN said: No exceptional political or commercial 
circumstances have occurred in any of the South American countries 
which are served by this Company. ‘The recent history of those 
States is one of steady development of the vast resources with 
which most of those lands are endowed, resulting in much progress 
in business which is reflected in increased demands on our cable 
system. The Company thus transmitted an increased. number 
of messages in the six months under consideration, but the revenue 
therefrom was practically the same as for the corresponding six months 
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of 1910. The explanation of this is that a lower tariff was in force during 
the latter half of the year 1911. With regard to this year I wish to draw 
attention to the fact that during the four months ended the 30th ultimo 
there was a satisfactory increase in revenue, but on the Ist instant the 
Board decided that it was time that the international tariffs with South 
America should be further reduced by 10d. per word, and, of course, we 
cannot yet see the outeome of this reduction. Ht is one which must be a 
great boon to all concerned in the future of the great countries which we 
verve. The total reductions of tariff made since the first half of the year 
1010 will amount to Is. 5d. por word. 

With reference to the expenses for the half-yoar ended December last, 
those in. London show a net increase of £258, and at the stations and 
agencies an increase of £13234. The principal item in this latter amount 
is an increase of over £6,000 in salaries and wages, duc to annual pro- 
motions, and an increase of 40 in the number of staff, viz. 4 Europeans 
and 36 Brazilinas and Argentines. The cost of agencies was more by 
£740. Rent. taxes, &e., show an increase of £10783. principally in 
respect of Buenos Ayres and the Azores. The maintenance of lind lines, 
electrical instruments, &e.. were more by £9153. Cader the head. of 
repairs and renewal of furniture are included. some exceptional items, 
viz., refrigerating apparatus for St. Vincent, outside drum clocks for six 
stations and pneumatic tubes for two stations, these account for the 
increase of £840. The advertising account was increased by £347. Legal 
ex penses were higher by £2,573 in consequence of the law suit to which I 
referred at our last meeting. Expenses of training our staff decreased 
£055. Amongst other expenses, staff assurance and pension funds show an 
increase of £133. electrical and other technical departments an byereaae of 
£518, and cost of landlines oceasioncd by the removal of the linding 
place of our seven cables at Pernambuco was increased during the half- 
year by £4490. The work being only reccatiy completed thers will be a 
further additional charge for this alteration of the cables in the current 
half-year. ‘Chis expenditure was necessitited by harbour improvements 
which are being carried out by the State, and we hope to obtain compensa- 
tion for the expense which the Company has had to incur. Interest on 
Joana during the corresponding period of 1010 amounted to £1269, but 
there was no charge under this head in the half-year under review. 
The ships and expenses attending the mainter -eme of cables show a net 
decrease of £21,030, as compared with 1910, when à repairing ship was 
chartered at a cost of £18,000 to relieve the “ Norseman” which had to 
come home for survey and repairs. After providing £16,373, 10s. for 
debenture stock interest, and £7,874. 8s. 1d. for income tax. there 
remains a balance of £248.301, 12s. 8d. ; to this as added the sum of 
£41,350. 12s. 5d.. brought forward from June 30 last, making a ttal of 
£252,691. 5s. Id. First and second interim dividends, amounting to 
£62,379, have been paid, and after transferring £150,000 to the general 
reserve fund, and £10,000. to the lind and. buildings depreciation 
fund, there remains a balinse of £30,312. 5s. E10... which is carried 
forward to the next account. 1 now move the adoption of the report 
and accounts. 

The DEPUTY-CHAIRMAN (Sir Jobn Denison-Pendor, K.C.M.G.) 
seconded the resolution. 

Mr. G. ENNIS said some of the shareholders thought that in putting 
such a big sum as £150,000 out of one half-vear's revenue to reserve the 
board were going much too far. It had, therefore, been suggested to him 
that perhaps the directors might make a promise something to the effect 
that when the general and other reserves, which now amounted alto- 
gether to about £1,500,000, had been increased to £2.000,007, they would 
give consideration to the demand that the shareholders might participate 
to a greater extent than they did at present in the prosperity of tho 
Company. He was glad to tender his personal congratulations to the 
chairman and the directors on the splendid position in which the undertak- 
ing was shown to be. 

Mr. J. M. HENGLER said he had been a shareholder since the inception 
of submarine telegraphy, and he thought that the directors were per- 
fectly justified in adding to the reserve fund until it somewhat approxi- 
mated to the capital of the Company. They might then talk about 
further increasing the dividend. 

The motion was then carried unanimously. 

The CHAIRMAN : Tshould like to say a word or two respecting what 
has fallen from Mr. Ennis and the other shareholder. 1 feel bound to say 
that the whole tendency of my mind is to continue as we have been going 
on, and to keep a stable dividend, and t» add to onr reserve—not only 
as is suggested, so that it should form an amount approximating to the 
total capital of the Company. but that we should have a reserve availible 
for dealing with the enlargements and extensions which must fall upon 
the Company to carry ont if we are to maintain our position. Quite 
recently, as the shareholders will remember, we adopted the policy of 
Javing a new cable to the Argentine, and that has been à complete BUECORS, 
and the large amount of money ex pended has been amply justified ; but 
supposing that we have been dividing up much more closely, we could not 
have carried out that work without raising fresh capital. “In addition to 
this Argentine cable we have in contemplation now the possibility of 
having to lay an entirely new eable from Brazil to Ascension, 1t depends 
entirely on arrangements with the Brazilian Goverament, but if they are 
in accord with us. we are reidy to construct that cable, which wil] in- 
volve another very heavy draw on the reserve fund. The shareholders 
must also remember that some of our cables are getting very old, par- 
ticularly those from Pernambuco to St. Vincent. If we did not have a 
largo reserve for dealing with these matters we should have to go into the 
market to raise fresh capital, and I do not think the shareholdera would 
find that to theiradvantage. (A voire, Notat all.) Therefore my policy, 
so far as I can control the policy of the shareholders, is to continue on our 
present course of maintaining a steady, stable dividend, and fortif ying 


our position by adding to the reserve fund in order to provide for evea. 
tualiti«s to which any cable eaterprise must from time to time be exposed, 

A cordial vote of thanks to the ehiieinan, directors and staff. brough?* 
the proceedings to a close. 


West India & Panama Telegraph Cc. (Ltd.) 

The seventieth ordinary general meeting was held on Wednesday, Mr. 
Water Bisttop Kixcsrorp presiding. 

The MANAGER AND SECRETARY (Mr. R. T. Brown) read the 
noti c convening the meeting and the auditors’ certificate. 

The CHAIRMAN said: Gentlemen, the accounts for the half-year 
show the total revenue for amounts to £40,603, which is shghtly more 
than that forthe same period ia last year, Our expenses for the half-year 
wer: £2,600 mere thor dà th» corresponding period. The greater part 
of this inereaze was for the maintenance of cables and landlines, items 
which inevitably are always subject to fluctuation. Fhe traffic receipts 
for the half-year show an increase of £1,833, bat as against that we have 
spent in new cable £1,100 more than we did a year ago. The half-vear's 
profit is £13,683, which, with the balanee carried forward from the pre. 
vious account, and other items, makes up an available total of £18,203, 
with which the board propose to deal as recommended in the report. 
The bilance-sheet shows that during the half-year we have increased our 
investments from £80,867 to £87,672. You will have seen by the ninth 
piragraph of the report. that our exclusive rights under the Spanish 
Concession for landing cables ia the Island of Porto Rico expired on the 
loth of Febraary. The concession was granted. by the Government of 
Spiin for a priod of 40 years. It stipulated that within that period no 
other concession could) be granted for the establishment of cables between 
Porto. Rico and Cuba, and it also stipulated that when the concession 
expired, our Company would still have the right to carry on business as 
before. Since the Spanish-American war came to an end and Porto Rico 
was taken over by the Americans, in 1899, the Company has continued to 
carry on its business there in accordance with the terms of the concession, 
and the United States Government have always scrupulously respected 
our exclusive rights. With the view of obtaining an extension of the 
eoncession I went to Washington last June, and submitted the matter to 
the United States Goverament for its favourable consideration, Amongst 
those with whom I had interviews was the Secretary of War, whose 
department has charge of Porto Rican affairs. He told me that another 
compiny was negotiating to obtain a footing in that islind, and. at his 
request, I sent him, for his information, a written statement of our case, 
setting out fully the grounds on which we asked for an extension of our 
exclusive concession. Pt is a matter of common knowlegde that for some 
years the tendency of Americ i policy has been to discourage the grant 
of any kind of monopoly, and, as stat d ia the report, the United States 
Government have noi accec d t» our application. The question, there- 
for. of competition ia Porto Ri o remaias in their hands, and [may men- 
tion that. in connection with our negotiations, we reduced the rate in that 
island for a certain class of traffic. You will have noticed that recently 
from time to time statements appearing in the newsp pers to the effect 
that Americans were buying our ordinary shares in order to obtain the 
control of the Company. and that to this cause chiefly was attributable 
the rise in the price of those shares. We have repeatedly officially denied 
the trath of those statements, and [take this opportunity of emphatically 
contirming our denials. I now move the adoption of the report and 
accounta, and the dechration of the dividends set out therein. 

Mr. HENRY HOLMES seconded the motion. 

The CHAIRMAN, in reply to questions, said: With regard to the 
opening of the Panama Canal—I suppose the opening is not likely to 
take place until I015—it is impossible for us, and I should have thought 
for anybody else, to forecast with any kind of accuracy whether or not 
the Company will derive any benetit from it. We hold no land in 
Panama. 

The resolution was earried unanimously. 

The retiring Directors and auditora were then re-elected, and a vote 
of thanks to the chairman, directors and staff. at home and abroad 
brought the procecdings to a close. 


West African Telegraph Co. (Ltd.) 


The twenty-seventh ordinary general meeting was held on Wednesday 
under the presidency of Sir Joas DEgNisoN-PENDER, K.C.M.G. 


The CHAIRMAN, after referring to the death of the Marquess of. 


Tweeddale, said : With respect to the accounts, the total revenue for 1911 
vas $54.922, compired with £61,797 ia the previous vear. but this 


differenco—which amounts really. as far aa trafħe is concerned, to about | 


£9,792 —is accounted for by the Portuguese guarantee having come to an 
end in September last. This loss has, to a certain extent, been modified 
by an item of £1.539 to the credit of the loss on exchange account and 
interest and dividends on reserve fund £1,178, so that the actual loss on 
the revenue account is £6,975. As regards expenditure, it was £26,051 in 
1911 against £20,923 in 1910, showing an increase of £5,128, but this 18 
owing chiefly to repiirs to cables, for during the year under review there 
were eight repairs, each of which entailed the insertion of an average of 
about 10 knots of new cable. There was also a bonus to the staff, which 
was given m commemoration of King George's accession, and that cost 
something like £500, i | 

Th» only item of intorest with regard t» traffic, I think, is that we ha~e 
now instituted a half-rate plain language tarif. It was not brought in 
really for merchants or for commercial work, because their code is so 


cflicient that they can get a much greater reduction of the rate than tbis- 
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half rate; but it was felt that there might be a social class of traftic—o f 

cople who wished to send messages in plain languaye to their relatives 
and soon. It was to give them this opportunity that this new rate was 
started on the Ist of January this year. With regard to the Portuguese 
guarantee, I think it requires some explanation. Ever since the existence 
of the Company we have had a guarantee from the Portuguese Govern- 
ment, making up a certain figure for a certain number of years. This 
came to an end, as [ have said, in September last, and now the Company 
recive nothing from Portugal. Your directors, however, have, of 
course, been looking forward to this for a considerable time. The 
guarantee ran into pretty big figures, for in 1910 the amount was £21,121, 
and in 1911, when it was only payable for part of the vear, it was £11,545. 
[think thit the provision we have made for the future, now that the 
gnarantee has. stopped, will not only prevent any diminution in the 
dividend, but we shall also be able to put a not inconsiderable amount to 
reserve, although not so much as we have done in the past. 1 do not 
think, therefore, that there is any possibility whatever of the dividend 
being reduced. Your reserve fund now stands at the big figure of 
£24,302, having had something like £17,000 added to it since the 1910 
account. T now move the adoption of the report and accounts and the 
declaration of the dividend. 

sir HENRY C. MANCE seconded the resolution, which was carried 
nnanimously, 

The retiring director (Mr. J. Cuthbert Denison.Pender) and the 
retiringauditors were then re-elected, and a vote of thanks to the chair- 
man, directors and staff terminated the proceedings. 


West Coast ot America Telegraph Co. (Ltd.) 


The fifteenth ordinary general mecting was held on Tuesday, under 
the presidency of Sir Jons DENIsoN-PENbER, K.C.M.G. 

The SECRETARY (Mr. Frederick L. Robinson) having read the 
Dotice convening the meeting and the auditors’ report, 

The CHAIRMAN said : Gentlemen, before I move the adoption of the 
report L will amplify a few of the figures, although th» report is so clear 
thut T think there is very little for me to say about it. You will noti-e 
that there is no alteration in the capital account, which stands at £1 12.520 
for shares, income bonds £20,000, and debenture debt £150,000, 
making £282,520 as the total capital of the company. Tho reccipts for 
the year WH amounted to £53,89L against £51,217 for the pr ediagr year, 
showing an increase of £2,674. This is chiefly duc to the greater activity 
of trade on the West Coast, and also, E have not the slightest doubt, to 
the activity of curawn people there—the energy of those who are in Chars: 
and who am Jooking after the company’s interests on the spot. The work- 
ne expenses for 911 were £30,600, against £30,357. showing an increase of 
O33 alter certain items, in which there was a decrease, have been taken 
Inte account, For instance, the salaries show an increase of £313, and 
rent taxes, and a eneles aniacrease of just over £250. On the other hand, 
as against these Increases, there is a diminution of about £257 in the re- 
par: and maintenance of cables. J do not think there is anything more 
ji pat before vou, F ean only say that I think the company is ina pro- 
sperouscondition, and as long as we can goon paying a dividend, although 
asmallone, and adding materially to our reserve, I think we ars building 
up the stability of the company. That we are able to do so is owing, as 
| hive suid before, to the energetic work of those on the coast and at 
home. and, in fact, to everyone connected with the company. Tam sure 
thit we all have the interests of the company at heart. I now move 
the adoption of the report and accounts ard the declavation of the 
dividend of 21 per cent. 

Sir ALBERT J. LEPPOC CAPPEL, KC. E.. seconded the resolution, 
which was carried unanimously. 

The retiring director, Sir A. J. Leppoe Cappel, was re-elected, as were 
thy auditor; Mesara. Deloitte, Plender, Griffiths & Co. A cordial vote 
of thiaks to the chairman. the directors and the staff, both at home and 
abm, brought tne proceedings to a close. 


Submarine Cables’ Trust. 


Th: forty-first ordinary annual meeting was held on Thursday, Sir 
Jos Dexisox-Pexper, K.C. M.G.. presiding. 

The SECRETARY (Mr. Sidney Collett) read the notice convening the 
meeting. 

The CHAIRMAN said: Gentlemen. before we begin the ordinary 
hisness T regret to have to refer to the loss we have sustained in the 
death of our lato colleague, the Marquis of Twoeddale. Lord Twecddale 
Vene of the original trustces, and at the timo of his death was the only 
“uMvvorof thos who originally entered into the trust deed. The trustees 
have Invited Lord Allerton to fill the vacancy. I regret. that Lord Allerton 
unable to hs here to-day as he is confined to his bed. The revenue of 
the year ended April 15 last amounted to £25,377, and the expenses to 
£1315. This later item is higher owing to increases in fees and salaries, 
whi-h had remained stationary for nearly 20 years; but the working 
Capens: are still £650. less than the amount authorised by the trust 
ded. Deducting the necessar y working expenses, and adding the amount 
brought forvarl from last account, the available balance is £24,193 
against £24,203 last year. We have paid the half-ycarly coupons of 
October 15 and April 15 last at the rate of 6 percent. per annum, absorb- 
iz £17,235. This left us with a surplus of £6,873, which in accordance 
with the terms of the trust decd we have used in the acquisition of 97 


certificates, which we purchased in the open market and cancelled. 
This leaves us a balance of £75 to be carried forward to the next account. 
The number of certificates cancelled is the largest we have acquired in 
any year out of the surplus funds of the trust. We have now acquired 
and cancelled 1,372 out of the original 4,200 certificates. I1 now move the 
adoption of the report and accounts. o. 

Sir ALBERT J. LEPPOC CAPPEL, K.C.LE., seconded the motion, 
which was carried unanimously. 

'The retiring auditors were re-appointed and à vote of thanks to the 
chairman brought the proceedings to a close. 


BRITISH THOMSON-HOUSTON CO. (LTD) —Mr. J. F. Nauheim, who 
presided at the meeting last week, said that the company's shops were 
full of work, and that had brought about a marked improvement m the 
company's progress. The nine months! working showed a profit. of 
£23,081, it having been decided that their year should end on December 31 
instead of March 31.0 The company had acquired taud at Willesden 
for the purpose of erecting a factory to be used solely for the manu- 
facture of “ Mazda "lamps. The present lampfactory at Rugby would bo 
maintained, 


BRITISH WESTINGHOUSE ELECTRIC & MFG. CO. (LTD.) —lhe chairman 
(Mr. J. A. Bryce, M.P.) stated. at the meeting. last week that, 
although the capital was reduccd in 1907, in view of what had since hap- 
pencd it had for some time been the opinion of the board that before they 
could enter upon a dividend- paying stage there must be a further reduc- 
tion of capital. Proposals to that effeet would probably be laid before 
them at no very distant date. The output ia value of theirown manufac- 
tures for 1910 showcd an increase of over 22 percent, compared with 1909, 
and 1911 an increase of over 17 per cent. over that of 1910. "The nyder- 
taking of the Clyde Valley Eleetrical Power Co., in which they held over 
£200,000, continued to steadily improve, and the directors hoped that in 
no very distant future it would enter upon a dividend-paying stage. 
Another item (about £60,000) consisted of shares in the Traction & 
Power Securities Co., which, by reason of its large holdings in the Clyde 
Valley and Mersey Railway Companies, is also increasing in value. The 
profit for the year was £20,708, compared with £12.4237 in 1910 and a loss 
ia 1909 of £798. "heir business was not confined to Great Britain and 
her colonies, as was the case when the company was originally founded ; 
they were now, with the coneurrence of their American friends and the 
various Continental Westinghouse companies, doing business in all parts 
of the world. Their orders were coming in well and showcd a decided 
advance over the corresponding period of last year. and, barring unforeseen 
cireumstances connected with labour unrest. the directors hoped that the 
next accounts would show a still further inprovenwent. 


CITY OF BIRMINGHAM TRAMWAYS CO. (LTD.)— At the mecting on 
Tuesday Mr. E. Garcke said the directors had arrived at the conclusion 
that it would be better to realise the remaining properties and elese the 
business. The negotiations were troublesome, but they proved success- 
ful, and the prices obtained were quite up to anticipations. In view cf 
the liquidation of the company, there was no object in still further in- 
creasing the reserve fund, and the board proposd the payment of a 
dividend on the ordinary shares at the rate of 19 per cent., which absorbed 
practivally the whole of the profit. 

At a subsequent extraordinary. general meeting resolutions were 
possed for winding up the company voluntarily and authorising the sale 
of the assets to a company to be known as the Electrical & Industries 
Pinance Corpo. (Ltd.). In the course of his remarks Mr. Gareke said the 
electrical industry was much in need of further organisations which rom- 
manded full and intimate knowledge of electrieal undertakings at home 
and abroad and were able to assist in their financial development. That 
necd the new company would endeavour to meet, but the company 
would not confine its operations exclusively to the electrical industry, j 


ELECTRIC SUPPLY CORPN. (LTD.) -At the meeting last week the 
chairman (Mr. J. G. B. Stone) said that they now had connected the 
equivalent of 172,202 8 c.p. lamps, an increase of 36,483 over 1910. 
They were still fecling the effect of the metal tilament lamp on the 
consumption, but that was gradually bet offset by the increase in 
the number of consumers. For the first time he was able to propose 
the distribution of a small self-earned dividend, 2 per cent. for tho past 
year, but it would increase. 


HONGKONG TRAMWAY CO. (LTD.)—The accounts for 1911 show a 
profit of £14,561. 82. 4d., which with £8,557. 7s. 10d. brought forward, 
makes a total of £22,918. 16s. 2d. The board have allocated £9,000 to 
reserve for depreciation and renewals and charged £10,000 to protit 
and loss account to comply with the arrangement with the debenture 
holders, the balance (£3,919) being carried forward. The large increase 
in net traffic receipts was caused partly tI roigh expansion of trathe 
(consequent on the revolution in China diiviig many refugees into 
Hongkong), but principally accounted for by the fall in the discount 
in the copper subsidiary coinage. The working expenses increased by 
£1,233. 18s. 8d., the greater portion being due to maintenance and 
repairs. For many years past the Government of Hongkong had 

referred a claim of $59,528 against the company for injury alleged to 

ave been caused to the Government telephones by the working of the 
tramway. In January last the question of the technical liability 
under the wording of the Ordinance was argued before the Chief 
Justice of Hongkong, and eventually judgment was entered for the 
company with costs, but; the Government bave decided to appeal, 
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LISBON ELECTRIC TRAMWAYS (LTD.)—At the meeting last week the 
chairman (Mr. L. Breitmeyer) said that during the past year the number 
of passengers carried was 51.852.719, carning £343,013. 8s. 7d., against 
49.925, 167 passengers varaing £328,599. 149. 2d. in 1910.. Ther? was 
general unrest and uncertainty in the early part of the year, but during 
the remainder of the year their traffic recovered so quickly that. with the 
aid of record receipts during the Celebration Festivities of the anniver: 
sary of the Republi, there was a substantial increase. On the other 
hand. tho working ex ponditure had gone up by £17,265. 63. The onerous 
conditions imposed upon the company under the arbitration award had 
largely increased the wages bill They were. however. able to pay a total 
of 6 per cent.. against 5$ per cent. in 1910. Pho general political and 
socia] uncertunty in the country and the constant irritations in their 
dealings with the municipality necessitated a clos: touch with the 
management, In regard to their difftcultios with the municipality of 
Lisbon, which contitimed in its poliey of obstraction, ho said that, despite 


— every effort on their part, they had failed to mak* any progress, 


OLDHAM, ASHTON & HYDE ELECTRIC TRAMWAY (LTD.)- The total 


revenue for 1911 was £32,183. 10s. 3d., and the expenditure (including 


£1,600 for debenture interest and £2,000 placed to renewals account) 
£25,405, 9s. 6d., leaving a net protit of £6,778. Os. 9d., which, added to 
£151. 11s. 7d. brought forward, made £6,929. 19s. 4d. The directors 
propose to place £1,250 to reserve, to pay the dividend on the 5 per 
cent. cumulative preference shares (£2,500) and a dividend on the 
ordinary shares at the rate of 7 per cent. per annum for the six months 
ended Dec. 31, 1911, making (with interim dividend paid in August) 
6 per cent. for the year, leaving £179. 12s. 4d. to be carried forward. 
During the year £944. 6s. 7d. was expended on capital account, and 
the capital expenditure amounts to £157,886. 6s. 6d. 


REUTER'8 TELEGRAM CO. (LTD.)—The net profit for the year 1911, 
after payment of current charges and deducting rebate on unexpired 
subscriptions, was £35,473. 18s. 8d., including £494. 1s. 3d. brought 
forward. An interim dividend of 4s. per share was paid in October, 
and the directors now declare a dividend of 4s. per share and a bonus 
of 8a. per share, maxing, with the capitalised bonus of £2 per share (all 
tax free), a total distribution of 35 per cent. for the year 1911 amongst 
the holders of the old capital, This will absorb £33,149, 4&., and after 
adding £1,000 to rebuilding reserve fund and £800 to oflicers’ pensions 
reserve, the balance (£524. 148. 8d.) will be carried forward. 


SHANGHAI ELECTRIC CONSTRUCTION CO. (LTD.)—The profit during 
191] was £14,139, comparcd with £7.583 for J910. Including balance 
brought forward, the amount available was £20,773, of which £7.472 has 
been written off general expenditure during construction, and £10,000 
transferred to reserve for renewals, the balance (£3,301) being carried 
forward. Substantial progress has been made in the number of pissen- 
gers carried, the gross earnings and the net operating receipts. The im- 
provement has been obtained by popularising the trams by more attrac- 
tive short-distance fares. The 30 trailers referred to in the last report 
were m use fora considerable portion of the year with satisfactory results. 
The capital expenditure for the yoar (£11.526) was mainly in respect of the 
additional rolling stock. The further augmentation of the rolling stock, 
by the addition of motor cars as well as trailers, is now called for in order 
to accommodate the growing traffic. 


SPANISH & GENERAL WIRELESS TRUST (LTD.).—Mr. G. €. Isaacs, 
managing diretor, who presided at the statutory meeting on Friday last. 
said that of the 249,007 shares allotted 247.000 have been allotted in pay- 
ment of 12,350 bearer shares of 500 pesetas each in the Compania Nacional 
de Telegratia sin Hilos. The Companii Nacional de Telegrafia sin Hilos 
was formed in Spain in December, 1910, to secure the Marconi rights for 
Spain and Spanish colonies, and to erect a number of high-power and ship 
stations under a concession from the Spanish Government. A contract 
was entered into between the Compania Nacional aud Marcont’s Wireless 
Telegraph Co, for the erection of those stations, and the first of them were 
erected in Teneriffe and Las Palmas. in the Canary Islands, Cadiz, Vigo, 
Barcelona and Soller, in Majorca. The hist (at Aranjuez, Madrid) was 
Inaugurated by the King of Spain. All those stations were at work com- 
munieating between the shore and ships at sea. A considerable business 
was being done between Sprinand the Canary Islands. When the war 
in Tripoli came to an end arrangements would be made to open up the 
service between Spain and [talv, and arrangements were contem plated 
for a service between England, Spain and the Canary Islands, That 
busivss would require a Jittle while to develop. 


NEW COMPANIES, MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 


ANDERSON & MUNRO (LTD.) (8,247.)—Reg. in Edinburgh May 7, 
capital £3,000 in £1 shares (2,000 preference), to acquire and carry on 
the business of Anderson & Munro, Glasgow. Private company. First 
directors are T. B. Wright and A. S. Nairn. Reg. office: 136, Bothwell- 
street, Glasgow. 


POWER SYNDICATE OF SOUTH AMERICA (LTD.) (121,833.) —Reg. 
May 6, capital £33,000 in £1 shares, to carry on the business of a 
power company, to acquire water rights, to construct and operate 


power supply and other works, to supply and utilise water and water 
power, to carry oa the business of mechanical, hydraulic and electrical 
engineers, &c. Private company. First directors are G. L, Bevan, 
F. E. O. Tootal and T. J. Fleming. 


‘STANDARD WOODWORK CO. (LTD.) (121,836.)— Reg. May 6, capital 
£15,000 in £1 shares, to carry on the business of munufacturers of and 
dealers in all kinds of accessories to telephones and telegraphs 
(especially switchboarcda, telephone bell cases and telephone battery 
cases), cabinet and box makers, &c. Private company. First directors 
are R. M. Jones, R. S. Challands, C. H. Walton, F. McDougall and 
A. P. Johnson. Reg. office: 55, Fore-street, B.C. 


SHEFFIELD ELECTRICAL ENGINEERING CO. LTD.) (121,834.)—Reg. 
May 6, capital £35,002 in £1 shares, to take over the business of an 
electrical and mechanical engineer carried on as the Shetlield Electri- 
cal Engineering Co., and the business of general engineers carried on 
as E. L. Scott & Co. at Shetheld. Private company. First directora 
are F. Kenyon and E. O. Burn. E. O. Burn is permanent manager 
and director. 


MORTGAGES AND CHARGES. 


BRYANT TRADING BYND. (LTD.)—Debenture, dated April 15, to 
secure £24,000, charged on company’s undertaking and property, in- 
cluding uncalled capital. Holder: C. B. James, 


SAMUEL HARTPORD & CO. (LTD.)—Debenture, dated May 4, 1912, 
to secure £509, charged on company's undertaking and property, 
present and future, Holder: Mrs. E. B. Woollright. 


w. J. FURSE & CO. (LTD.)—Particulirs of £5.03). debentures 
created April 26, 1912, filed pursuant to seo. 03 (3) of Companies (Con- 
solidation) Act, 1903. whole amount being now issued. Property 
charged, company's undertaking and property, present and future. No 
trustees. 


MINEHEAD ELECTRIC SUPPLY CO. (LTD.)— Deed, dated Avril 20, 
1912 (supplemental to trust deed dated Dec. 22, 1909, securing £500 
debenture stock), charged on freehold property in Minehead, forming 
part of North Hill Building Estate, leasehold property in Marsh-lane, 
near Alcombe, Somerset, with electric generating station, &c. (subject 
to mortgage dated Nov. 28, 1907). Trustees: T, Joyce and F. Risdon. 


ROYCE (LTD.)—Memorandum of satisfaction («) in full, on or before 
March 23, 1911, of debentures issued between May 4, 1903-Oct. 7, 
1904, securing £25,000, and (^) in full on or before March 31, 1912, of 
debentures dated March 23, 1911, for securing £13,000, created and 
issued in discharge pro tanto of the said debentures securing £25,000, 
have been filed. 


“Z” ELECTRIC LAMP MFG. CO. (LTD) -Issue on May 3, 1912, of 
£3,000 debentures, part of series of which particulura have already 
been filed. 


CITY NOTES. 
a le — 


MEMORANDA (May 16\.—Bank rate 5 per cent. (since May 9. 1912), 
Price of silver, 28d. per oz. Consols 78—78} for mouey and for account, 
Consolas Pay Day, June 5; Stock and Shares Continuation Days, 
May 29 and June 12. Ticket Days, May 30 and June 13; Pay Days, 
May 51 and Jnne 14; Mining Shares Carry Over Day, May 28. 

Prices or Metats (London)—Ccpper, 14; three months, 72i. 
Lead, English, 16?—16;; Foreign, 163—101.  Spelter, 2541—25.; 
Tin, English, 214—215; Foreign, cash, 210; three months, 205}. 
Iron, Cleveland, cash, 54/1}; three months, 51/11, 


ADELAIDE ELECTRIC SUPPLY CO. (LTD.) —The directors have declined 
an interim dividend of 5 per cent. on the ordinary shares for the past halt- 
yeur, 


CENTRAL ELECTRIC SUPPLY CO. (LTD.) —The four percent. guar antccd 
debenture stock transfer books of the company will be clos:d from 18th 
to 31st ist, inclusive, propiuratory to payment of interest due June L 


GENERAL ELECTROLYTIC PARENT CO. (LTD.) —Th^ accounts for 1911 
show a profit of £155, increasing the eredit balance brought forward to 
£5,150. 


KALGOORLIE ELECTRIC TRAMWAYS (LTD.)—This company's traffic 
receipts for April were £3034. Aggregate from Jan. D. £12,036. 


STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
appointed May 23 a special settling day in 250.000 £4 fully-paid shares. 
of the Compian 4 de Elictricidad de la Provincia de Buenos Aires and have 
granted quotations to a further issue of £300,000. 5 per cent. perpetual 
consolidated debenture stock of the Sao Paulo Tramway. Light & Power 
Co. and 1,132,359 Is. fully-paid “ A " ordinary shares, £1.188.980 6 per 
cent. Ist cumulative income debenture stock and £11,88.980 6 per cent. 
income bonds of the Underground Elvetrie Railways Co. of London. The 


Committee have been asked to grant quotations to $700,000 additional 
common stock of the Consolidated Gas, Electric Light & Power Co., of 
Baltimore and 100,000 additional 5 per cent. first ‘debenture stock of the 
United Electric Tramways of Monte Vidco (Ltd.). 


\ 
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bit urn poa Ol | c3) 109 557 5' 2/3 , Do. City Undertaking 44% Cum. Pref... 3-48 5 9 QF Jan, July | + ae 
cs ee Niscavees nc l 57 15223 5. 3/0 | Chelsea Electric Supply Ord. se... Ld 2f 4} -41 ,5 26 et x 90 eo 
ae y een a April 1 116 45,190 | St 44% | „2o. 4i per Cent. Deb. Stock (red) il 93 —101 /4 12 6 June, Dec; gi; °° 
Leech rporation. . May 8 19 10/047 | St. 44°% Chiswick Elec. Supp. Gorp. Ist Mort. Db.' 901—931 416 3 ee 91 * 
Brighto ica . ow hH 138 33'065 | 10 10/0. City of London Electric Lighting Ord... . .: 21 —23 3 9 6 Feb, Aug 224) 21 
Bretol Trams & Carriage ..| x ie 41 5.783 Ist Se. Do S e ent De stock (ved Po PE sc dE Jan, July | Te ; 
pe un 8 , » 970 | . Sper Cent. Deb. Stock (red.). se... —] 41 3 "E 
Pune e edd. Ree . d rr "e pa i on Ae EE Mer eene ts an Stock (red... 101 —104'4 8 6 Tut ly Ha Tu 
Bury Corporation "oT ae oe 1 1392 | 10 6/0 ram ra ndon Elec. Supply See. LOP—118 5 6 O Feb, Aug i 
A esd 82 : . 6perCent. Cum. Pref. ...... Qon 50606 "aT. 11] 
Cakutta Tramways Co. sees. T eae St. HEA Do. 4} per Cent. Deb. Stock (red.) ....| 103 “Hd 420 rot ns eon 
Cardiff Corporation Mori » li z 2 30 | St 4 d Do. Second Deb. Stock ""-"-— "m 93 —102 j 4 8 3 us Nov. i oe 
Central London Railway .. " 9687 5. .. Edmundson's Elec. Corp. Ord..........- 4—} .. | June, July | J es 
Gi & South London ay slt vis 19 89/437 | 5 .. | Do. 6per Cent. Cum. Pref. ss... m 33 ! io y, Nov. 3! 3h 
Cock Electric Trams oc s. D. S 19 | 60,781 St. 44%, Do. 4j perCent. lst Mort. Deb. (red)..| 86 —89 15 2 9. July 87i .. 
Croydon sej o» 19 8 472 3/0 | Folkestone Electricity Supply Co. Ord. ..| 44-46 | 5 4 6 April, Oct | ** | ** 
E EDO m 5 8,982 5 2/6 Do. 5 per Cent. Cum. Pref. Mare l '5 4 6 Mar, Sept; "| °° 
Dover Co atio tt » 18 9.233 uin 79: -Do. 4} Ist Deb. Stock (red.) "PPM | . 91— 415 3 | Feb, Aug M e 
Dublin PA gel T ARS is 6 1333 $ 9/9 Hove Electric aad dos ——— 64j—7 | 6 86 April Oct | "| @ 
Dublin United... Eon z 19 2281 St 4i 70 | Isle of Wight E. . & P. Co. Deb. Stock ..| 83 —92 417.9! : = 
Dudley-Stourbridge ZIP ej w 26 103'128 5 5/0 | Kensington & Knightsbridge Ord. ......| 78 — |518 0! Feb "Aug co | o9 
Dundes Corboritiono sisas; ” 18 13.954 $| xc Do. 6 per Cent. Ist Pref. ......... ies 5—54 5 14 0. Jan, Jul ee ee 
Fast Ham Dir d Md T 15 $51 60.038 St. 49? Do E 4 per Cent. Deb. Stock (red.) sedia wis 92 —9 | 4 56. T “se e» 
ie Carpceatioh o on " 6 6.316 St, 4% toe onest AY T read | | 2 
kina tion esik : , . (Joint Station) 4% Deb. Stock (red... 93 —S6 | 4 uL | aœ 
Em: i| DUET IUE ESHE WERE 
losop TramS....eecccee, S . Supply Ord. ........... 2^ —2 5 : - s 
Cn UN ZH" H Med a 5 3/0 | Dor 6 per Cent. Pref... eene T “5 6 E 0 Mar, Fi 58! 5 
Gravesend Northfleet...... » 7 , t 4% Ds. 4perCent. Ist Mort. Deb. ....-.-- 92 —95 '4 4 0 Jan, Jal s s 
Great Northern & City Riy.. 2 18 3.521 + 5, 2/0 | Metropolitan Electric Supply Ord. ......| 3h —43 ‘417 0 April Oct Bil us 
Creenock & Port Glasgow . » ] 19 31,53 |+ S 5 2/3 Do. Hi per Cent. Cum. Pref. .......... 44 —4 5 ] 6, Jan "Jul 4 æ 
Halifax Corporation eel » 18 13166 |+ SE 44° i- Do. 4$ per Cent. Deb. Stock Ist Mort...| 10: Zh (480 | une Dec oo | æ 
Hatters Fanaa jo» 6 108416 l+ |, St 3175, Do. er Cent. Mort. Deb. Stock red.); 85 —88 1319 6 jan "July | | oe 
Fur let aia a 18 421? |4 "s+ 44% | Midland Elec.Corp.forP.D.4] Ist Mort.Deb: 96 —98 4329 °° | Vs be 
Hone Kone ...... ores ” 19 0.539 T Std 46% Newcastle & District E. L, 4| Mt. D5. St. 87 —90 $5 1 9 | Bh ec ee 
Nice S o. T l 19 1105 |4 5| 2/6 Newcastle Elec. Supply 5 per Cent. non- | | i 
Hull Corporation QUEEN . » i 6 11 321 e 100 4407 Cum. Pref. ........ ios sr DOTT 3 —4j 6 l 6 Feb Aug ee ev 
liford District Council s Ls i 6 16,635 - 1% Do. 4} per Cent. Ist Mort. Deb. "eco c 95 —971 4 12 3 ! Jan, Jul ee ee 
Ilkeston District Council |” 6 3062 |- 100 5% North Metro. Elec. Power Sup. 5 Morts..| 97 —1009'5 00. : Tu id. 
ipswich Corporation ej » 8 6 ges "Ju 1 6% | Northampton Elec. Lt. & P. Ord......... lh—l;, 413 8. porre ee o 
Isle cf Thanet Co. a: T ft 6 2.481 " T 49 | Do 22 Ai eoreere eeoorvece® e* 90] is! EN 4 6 0 | Feb. ie ee ee 
arrow ........... Hoen » lot Fo | . 470. ere reer EELEE EERE —] : ee " 
EL ir ¢ a GAE gpi Use E IET | E 
d erminster f A * . Ss ? ' ectnc Fd. «cocer n —6 i ee e 
Kilmarnock Caan ae oe. ia TER St. 1% | Do. 4% Deb. Stock ..ssissseeresen: | 9 4 5 i TAN anode 
Kirkcaldy Corporation .... ^ " 52 | 8285 |+ Sie IOs Tenet ee i ee doz [418 0, Fob, Aug) | y 
narstire T i -o js l eea siae RA ol -7 : + | oe 
Lancashire United ii| 2o 8 19 | 25162 |- Sr Sie. Do. Gb per Cent Deb. Stock A Fosi 83-3) 4 1 6| Jam july 86 
Siro ee ” 8 19 22952 |— 5 2/0 | Smithfield Market Electric Sup. Ord. .... 11—!t | hv sad Een ae 
Leeds Cor ipsc ec 3 18 2,597 |+ E 4/0 | South London Electric Od eA Rn) Se 0 ol April ....| e i 
Icester Corporati d : | ° . 920 ort. Stock (red.) ........ ) —102 | 4 ids y 
Dé Comoros coro » l eer xeeebt Dp 1 0/83 ' South Metro. Elec. Lt & Power 7% Ist Pret — 1,.—1 i ; T o EC D 
ms Corporation ...... ES 52 | 33673 |+ s th Do. ei Ist bem, Stock (red) coco ee] HH 518 0 0 Feb Aug | el 
iverz! Corporation nm T f 5 1/3 M t Dod: —9)9 | 411 OJA nl Oct! dq s 
E corde see 4 . 5 1/3 | Urban Electric Supply Ord. ....... eee = | P Lo l z 
DARAN BI RV a dé TO s SA 4/8! Do. Spee Cent. Cum. Piel co rdieode ji di NE M Ee | a. 
enn County Counal: ,, ii P $23 3,736 " t Weis : E CS E ode oa ons. 8—83 520 April, Ost 7} : 
ndon Elec. Ry. Co.......| y 4 | 235.355 5/0 Heat & Gas Elec. Gen. Stations .., Ik—-Ik | 6 8 0. May, A x 
London United... » H 2o 5 5/0 | Westminster Elec. Sup. Ord........ eese | 8-2 B A o T 
Lowrstoft ene setes » 11 io ee 5 2/3 Do, 4} per Cent. Cum. Pref. "TP | si —9i A 4 3 [s me S "St 
Manchester Corporation » i 32 4.912 ; an, J y 17 
E aus eU. M » | 6 | 98597 Electric Railways and Tramways. 1 | 
a ae S 72 19 | 39,221 || .. | Bath Elec. Trams Pref. Ord. ........- sof f$ | | April 
Metropolitan Dist. Railway. TI 18 3.130 ; 0/6 L Do. 5 per Cent. Cum. Pref. oar cc9 59098 i=l 6 3 6 | p oe . e» 
etropolitan Elec. Trams. ” 3 19 | 237.241 ESE 44% | Do. 4j Ist Mort. Deb. Stock (red.) ... | 76 —83 | 5 72 A July S pe 
iddleton |... esL. qon 18 150.824 25 | B'ham & Midland Trains 44 Ist Deb. Stock, 93 —95 14 14 : pril, ee a 
Nelson Corporation......./| e” 3 18 5311 10, 4% ; Bristol Tramways & Carriage Ord. ..... ‘| 6-6) 5'8 9 Jan, July; j| se 
Newcastle-on-Tyne Corp...) ? 13 ii6 1259 10 4° Do. Cum. Pref. ... cere n7 I8 's0 eb, Aug "a 
Newport (Mon) .......- M M 6 | 2446) 4% | Do. 4perCent. Debs. iioi (100—102, 319 3 Feb, ione 
Allison ton Cot porstion : " 6 3.795 .. | BritishElectricTraction6°,Pf.Ord.NonCum 11 —13 | eb, Aug 12 i 
Oldham, Ashton & Hyde ee » "m 6 3.033 , po Do Def. Ord. St QAO D PER 6}--8} | ee June, Dec 7 J 
Oldham Corporation ...... " is 13 10.303 St. 69, | Do. 6 per Cant. Cum. Pref. .......... 92 —94 1 6 8 F oe 934 E 
Perth (N.B.) Corporation ,.| — ^ : 7 14.357 E Ne Do. 7perCent. Noa Cum. Pref. ......| 44 —43 | 9 Few. UE 47 | ast 
Perth (W.A.) Elec. Trams E 51 8,788 St. 5% | Do, Sper Cent. Perpetual Debs, sees. | 934—951 5 5 April, : 
Peterborough. .......... E : 20 35.867 St. 44% Do. 44 per Cent. 2nd Deb. Stock ...... 78 —92 § 10 BE Mone vet 82 i 
Portsmouth Corporation . ” 18 2.052 S 395 | Central London Ordinary Stock ....... 8) —35 | 3 10 È ay; Noy 82V 82 
otteries ..... vafe iiu nod € 12,425 St.i 4% | Do. 4 per Cent. Pref. Stock eeu 83 —23 [4 LH d Feb! AE. nx 
Preston Corporation ..,... » 3 8 31.257 4} £ Do. 4b per Ceat. Pref. .esssesesee sos 109 iil 4 2 b "Febr Aug 110} : 
Rotherham Corporation eet [T] 8 6 4.640 2 | Do. Deferred Stock 26 bused bse ws 85 —897 2 6 0 | Feb n | 85 | E 
othesay ..... TTE xe 5 16 3.493 4% | Do. 4perCent. Debs... eee eene 101 —103 | 318 3; im. July ees 
Salford Corporation ..,...| ” 93 18 1.384 2/6 City of Birmingham Trams 5°% Cum. Pref, | 41—5 500 i an July ja ne ae 
Shanghai ........,... . 6 32,503 nt rd 4 per Cent. Ist Mort. Debs. ......| 95 —93 I4 L6! Aa - oct ME 
Sheerness |... Enen ” 8 6 | $39,250 Doe | ity & South London Rly. Con. Ord. ....' 3) —49 |315 0! p Ws 4): 38 
ohertield Corporation d S 7 8 764 6? Do. 5 pr Cent. Perp. Pref. (1831) ....' 103 —110: 411 6 Feb rid g i 
Singapore Trams ROME e Ti 7 42,687 d? | Do. (1895) eetostvoetosecsooveotos . “| 104 —105 414 3 Feb. AUS » 
South Metropolitan. ....... " 3 6 | $3492 "Rr p.e d ee 10h 105 | 4 14 I Feb Aug | +: | a 
CC MAECEN , j / e (IFJ3) eiit mmm? ere ea —105 t 
Southampton ..., | » 3 8 15941 | 49, , Do. 4per Cent. Perpetual Debs. ...... 97 oT l 3 i9 0 |j May Nas EHI Ex 
Southend Corporation X » 8 6, | 6/0 | Dublin United Trams, 6 per Cent. Pref. K d01-HP!S.6 6!F i Aue vi 
Southrort Tramways i d 8 3,721 7/0 | Gateshead & District Trams Ord......... | 845—821 i7 4 0! je ios | ^ | i 
Staiyd’ ‘ya, Hy the, &e Tiba 7 3 4.493 | ci Gt. Northern & City Rly. Pref. Ord. (499). | la —2l Feb, 'A "hi 5» 
Sceport. eres ee] no dO 4.783 Je erp tu id me ee ae : | Mar, Sapt | " 
Sunderland Corporation.. | 2 12 $12) 48% | Do. 4j Deb. Stock. eene i athe 'e 2 0! Apri, Oct | «| e 
Sunderland District. 2 toes ry) 12 6,892 Eod Imperial Tramways Ord. ec costretto esoe il 3 —33 s | Mar "Sept Hu 2 
wansea Trams hA ry} 8 11,852 . i St. 4i be Do. 6 per Cent. Pref. Pee ae ee ee { 6 —5 | Pay Mar. S*pt i ee S 
Since oe 3 19.073 144% | Do. 4) per Cent. Dads. ... eese esee | 7 —7o 6 4 6 Jan, July | x 
Vie ee H 8 727 rie p duret E. T. & Lt. 5 p2r Cent. Pref... 21-208 415 0^ Mar, dy t | | We 
Tynemouth and District 4” 3 713 6/6 o. 4perCsnt. D35. Stock .......... (75 —8) 5 3 6. Jan July) «| i 
e Tram Co i n 3 2,871 à | Lanarkshire Tramways «...«. «sere ! 9)—10 6 0 0! pan Aug | -. | NS 
Wallasey Corpora ee 8 8/285 42 Lanes Utd. Trams 5% Prior Lien Dab. Stk| 83 —35 518 0 Jan, July | T : 
Walsall Con ice tiie MC i 66316 o London Dien 4% Dab. Stock ........ ei 22 | 42 0| T | 2d 98 
Pe ape s . Pref, cene iss 1 a 
at ee eal ode ea ; 9 p London Ünite Trams, 5% Cum. Pref. .. 5E-—5 | : A B an, Jaly E e 
Westo--Super-Mare eius MES 3 15,132 Henar Con: Ord Stock. nid ated AR f mt $c Bos Jen July | 828) 79 
Eon i es à e wh ess re ee CE ee [] ee E] 
Maa aldo S E: Er 1) 8id.| Metropolitan Elec Pe Od Ne 89:95. Aug . 
* Worcester In e.e., n a ee eeorenresecerersesesere $—5 € April RENE ve 25 
Wrexham PN Koh cR. m : 4,473 Si red p 5 Penn Cont Deb es an TEREE sah 5 18 3 Feb, Aug i At 
Yorkshire W.R. Trams ....| | 1,853 St | 5% | Dc. SperCent Db. Stock eren] 98 —100| 4 10 Oj Jan, July | 33H -- 
Yorkshire Woollen District! 3 23,057 St | Oe | Oe ESI ted oe 93 102} 5 0 0| av. 984 .. 
- n District! |. 3 18/277 96 Metropol lway Consolidate1...... ! /Op—7| |,2. 9—3 Feb. Aug 728 69 
: a No allowance has been made for aecrued Interest or redemption 
* Partly electrical. t Us dividend. t The London Stock Exchenge Committse have jecliged to quote these 
Ir. d 
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T ICAL COMPANIES’ SHARE LIST 
i ea kae | May 18 rod hor is HEU NAME. Price | *RATE | piv; | Business | 
Electri tds | May 15. | 9 'ogwb May 1 " r^ cone.) “ene 0 Wen | 
St. 2196 M c Railways and Thani. iir gir $ £ | High. | Low- ie a CS E ae may J 15. YIELDED. | Pad MAY 15. 
St.3 eir haee R urne Lands Stocks| 67 — 3 s d. | est. | est | | g A 
St |3 & DA st per t. Preference ......| 86 cae 3 19 9 Feb, Aug | 6? | 6753 Telephones. | High-Low 
St | 3} 4 ES ed mr convertible pra. 85 —87 | 4 > 2 i Pes Aug | 3; 8 00 2$ Amer. Telephn. & Telegh. Cap. St.. 1484 —1504 - E oy | est. | est, 
b Conv Aet | i u $5 ee y lo! e.s... "M TA in 
TII  CCSTIERHBHEERIDEDSGEIRET S OCTUCDEEZIHIPBE 
n - xn an, l à es . “SOF | dela eéua Es al EG tat ihc PW CMS n oer i : es | 
er m Metropolitan District Deb. Stock... aol wenn | 318 6 Jan, july TEES A 3/0 Anglo-Portug'se TORUM is EME Db. Stk. v m ds : o 5 Mar, Sep | $ os 
1 irs SE ee eee pl | P et eb, Au 4 / MU ee EE MEE ee vi ael Au ai 
ir 3i% than ERO NIE e (Int. Guar. by WOW ase Ie Aug | ve 9H sc 0/6 Da 5 per Ceat. Praf erreen n E 19 0 oF ie i = 
ec. ys of Lend " —€— | x | Nati S d * 9-995925 $2722 May, N s $s 
x3 3% | Do. 3 per Cent. Consoltd. ent inel a HO. Feb fae | TA TAS 63? | lational Co. Pref. Stock .....++». ay 29i —ión 518 0 Feb, Aug 100 $3 
St. . 4 per Cent. Midland Rent-charge| 100 —102 18 0 | Jan, July | 753 - 5 2/6 | Do. 5 per Cent. non-Cum. ard Pref. —161.,3 14 6 Feb, Aug | !90) 156 
St. Do. Guar. Stock 4 per Cent. ....... 88 —90 319 3 fan July) oe, Beak qi 44% New York Telephon Co. 30 rd Pref. |  6j—6à 318 6 Feb, Aug | bt 64 
a i Do. G per Gent. Pep. Deb, Stocks...) 146 —146| 4.2 9 | Jen Take | à 88] 1 1/0 | Oriental ... ° yr. Bnds..., 100 —101 4 9 0 tol 100] 

Do. 4perCent Ditto .....».- kes. 14 —146 4 2 9 Jan, July | 145, 1444 | o/7t | Do. 6 per Gent. Cum, Pref. seoor raot 5—1155 410 6 April, Oct | I l 

pouce doro t ese Beca | 4 2 6| Jan, July | 9/1, iE] 26 actin, CP o ES a Qu LUE ow MESI gee hae) E 7 
St. 4 t Do. 4 e n um ref "9 "9 TELE 6 n t ay | aibi d 5% | elph. Co. of Eeypt 44% Db. S k. eeocese api Jan, uly LE 

per Cent. Deb. Stock ..... up 19 O | Feb, Au oe | £l *3/9] Unit tk. (red.) 99 ~101 4 10 0 i | s 
st.| 1/2 Wee Bie Trams & Ltg. 6 A cud uM 12-4 d Mm Nov | s EAS Bo Sper Gee Gis Free scan 4 ae! 214135 ny jay di E 
er n eb. Stock. .rvsersa m d | YT ae -| j^ Do. 4 sesoses eee — une, e Se 
"10 za Sunderland Dist Elec rms S AS 18 48) jam hd aah l Gii PBe. Si Red erri P ina 472 6 jam Juy Oi X 

MEI ec. Rys. Lon. Shares ...... de an, July | =i = | : 

ee 4% De on hie ENS ase Hl ea "T P 22 (xd ik Financial Investments, | | 
. o in. bas Wl un. Vio eas] on DE | | 
5| ^? | Yorkshire (W.R) Elec. Trams, Ord. =>>. 91 —93 |117 6 June, Dec | 9% 9lij 10 3/0 | Elec. & Gen. Investment 6% Cum. Pref.. $[—4 7 8 O| Jan, July | 
sò 4; | Do per Gent. Cum. Pret L1. 1.122. dh | €) Meo x t| 19:90-| o peace petere Oii 5 6 O| gpBeMrju iit 1i 
. 4} per Cent. Ist Debs. .....-.... 5 16" A | 258. sa Glo 695 M Bos im PI «pvkkes eV ERR l3 —134;4 9 0. Sp.DcMr]u. t OR 
Electri O fan july  *: - ables Trust (Cert) ........| 127 —130 | 4 12 0 Apri a , se 
st. | 4%, ectric Manufacturing, &c. | April Oct | ++) e 

| 46 Anchor Cable Co. 44% Deb. Stock ......| 99 ~101/4 9 0. | Colonial and Foreign Electric | | | 

| 1/24 | Aron Electricity Meter Ord... .... is ll —} : L us deli Railways, T | | 

1| us pea $ Sam Fit ses oh ESY 0 April, AES: hy REJ: | | 

Vs omatic elephone Mfg.Co. 6° Xe P 7— 38, , pril, Oct š% x2 529 A : j | 

1) 3/25 | Babcock & Wilcox Ord. cd X ; ‘Boel oes es se! ga £5 2/9 po SiS, n 54% Cum. Ist Pref.....| 9&—55 | 5 1 ©. April, Oct 5 5 

5| 6/0 Brit Pref. seseseseseeeneseeesoseos ly—l% | 4 0 p! cH Se asi Capt. | 4% | Do. PE Bink Ruf 9 a | 4—5} |519 O, Jan, July | 5i f 

5| 3/0 ritish Insulated & Helsby Cables Ord.. | 7b |7 3. 0| fol», Feb Tk ul P Su p. Aio; Bik Sick Cee d t aon | H : 3 June, Dec 954 94 

BAN die gs ew DU T | » T | | $ Fa i d et 992929* p 1 
St. 4 o Do 4} per Cent. Ist Mort: Deb. (oii ‘| id at : : 0 | Jan, July 6d s St. 507 se. Eg Deb. me ock “Dan 6 49/4/0700. 98 9 e$ 103 —105 4 16 adii ieee FA 
St. 44% pais 2n Kor Housen 44% ist MDE, 102 —104 | 4 17 0 | Hs qure, ur : 4/0 | Brisbane Electio Trans [Aves erai í 9 we i ,415 0. Jan, July! +. | - 

3 British Westinghouse 10 stMtDb.| 914—344 | 415 3 Mar, Sept | «-' - 2/6 | Do. 5 per Cent. Cum. Pref. | 9-92 4 2 0 May ...., 9b 
100 6% D d es DE ouse 10 per Cent. Pref.. i— | cid Sept | ** e E! 4I*.|, Do, Ah per Cent. Db. pocdeede en 1 44—St 419 0 May, Nov $c «$e 
Sram p SEE EE RN Ue ah he lg aah artus Aue] Ser BEES (Pear Cae EL erts....| 100 —103 4 8 9 Jan, July , |. 

o per Cent. Mort. Deb. Stock ase € ^ are et 69 D y. Df. Ord "tt n tmn. 139 —143 5 12 : : y 
WET Ah rlprege 8p E Ete E REEE Bb 
p S e a AE E om .. ° | ee JA eee n t on — g 
PEF o meer] Soe [eee E 3 o a HET que 
SPEM telende a Calon Pidesi VN ER d uu MX. Ma inbr sU ue Ao Pera ean De Bourse dad |, 103 —!05 4 6 6 Jan, July is 
iE 4 . PEEoa va dorada s s an, July | Hi NHSt. B fc Deb. St E 104 —100 ' 4 , 
VR MN Doc ME per pent Tub Mort: Det. (redi) Vier qu LAM ST uU eu Ar AO TEE UL MEDE FECI 17 a Mar’ ‘Sept : 102"; 101 
St As, | rae ae d Co. «erret 34—33} 5 " ; d, ay | 3 A ii | Deb. Stock ort & City Tram, Ist Mt. oí | ar, Sept | loti 
o [e] per nt. Ist mort. Deb. - ed. : - MER ay, Nov * 3j 8 dM Passa ded LE SEE RYE —97 | 
|| 017 | chadburn's (Ship) Telegraph Ord. -. L.| 108 109 4 4 0 Feb, Aw | =| + LB 2/6 | Do Sot Cun Reim soe] pa S 6 0 Mar, Sept bh, è 
s ectrical VO. «sec "t n E =" ar CA e ee t 44%) Sili eaa ME. 
0/6 | Consolidated Signal Co. ........- err = i 9 O August $i $, e]! d E oS Electic T DUE OE MEI setae n ið 4 8 0 jan. jus Th : 
0/7 | Do. 6 per Cent. Pref. ........ eese S a - 6 O April, Oct) = , e| 5 1/3 ICity of Pr PA Rb. Ceo EE i= "5 an, July | 102) .. 
100. 55] Crompton & Co. (Nos. 1 to 85,000)...... i—i O O | April, Oct | ++ 1) ++ [St 4% | Do. 4 per Cent Dob, Stock eere: S&—5H 4 6 0 FmyAN Sh $ 
1/8 | Dick, Ker & Co Ordo Debs(red).. 58—68 |8 B ex ju (oo Bt 5% | Colombo Tr. & Lte. S3 deti Mt. Db... pue xui June, Dec , c 3 
YE. N = Jam July | ++. «+ [. | 5% | Havana Elec. Ry. Con. Mt. 5% $1,000 5C — eft ss 
st, AEG E^ Peete un. Cum. Pref. ..... ES a E " 5 ! Sepi. ee 5 di /o GE is Bien Mt. 596 si. 000 86 iði ¡520 | May, Nov ; 96j 96 
0 per Cent. Deb. Stock ........ ; ex pt. | oa. Hd Ew. | Bone Mane Trova CA E BADIGAE Ao — 104 ' | 

: .. | Edison & Swan United (“ A A” Sh) (£3 pd. e" 4 11 3 | Jan, July | uii FOE. PIN HW Co. 5 per Cent. Ist | eae | Feb, Aug | =| 
St. | 49 Ds. 405 Dara zoe races dod tess li—2t ie | Fe, Aug| *:; «of li, Kalgoorlie Elec. T mw S LL Gece u! —95 |6 0 6 June, D 
St. | 70 Do. 4per Cent. Mort. Deb. Stock (red.)) 68 —72 | 5 iU Feb, Aug i .. [St. 5% | Do. 5 per Cent, rams, Sh eee TOT eT A s = DM p MES ON 

A 5%, Do. 5 per Cent. 2nd Deb. Stock ...... | 75 —78 | 6 1 0 | June, Dec; ++ ++ St 6% | Do. be t. 4 A, Deb. Stock . 91 —94 5 8 O Jan, July | Cas 

2 Vd piectrie vane en U Mc VERE RS 1—1 15 14 3 tae jm uod 1 0/7} Lisbon Elec. Trana oan dO RR T RE =i PER HE July (elo 
St dog p (Dn oath Cum. TS i-2 17 0 9 an, July! jf, 7, 1 0/7) | Do. 6 per Cent. Cum. Pref........... m 416 0 July ATOE i 

Ist Mort. Debs... 71 — | JU ves 38, lise 5% Da 5 RIPE aya 1 —1 4 16 

10! 5/0 | General Electric (1900) 5% of EO [P579 0-5 Tan, Ju] | o. v per Cent. Ree. Mort. Debs 95 —99 B. ne QUIE S cest oss 

St.| 4% | Men ) Cum. Pref. .. 9—9} 18 & 6 , y eo | oe 33 % | Madras Elec. Trams. 5% Bae wil — 5 3.0 ‘Jan, Ju] v. » 
1 . 4 per Cent. Ist Mort. Debs. . 85 — June, Dec | «> | «+ [100, 5% M T eb. Stock...) 99 —101 | 4 12 

5| 12/0 | Henley's Telegraph Works Ord. ........ 411 6, Ma, Sept| ;: VP RR anes TOE | 5^, Debs h Shee da Rm. Mae c 
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cost of the apparatus required to vive a certain leading 
current. It thus becomes possible to make a commercial 
machine which will supply leading current to the rotor of 
an induction motor, and by thus supplying th» magnetising 
current make it run at unity power factor. The circuit 
through the vibrator is of copper or other good conducting 
material so that there is no difficulty in providing for 
heavy currents. In printiple this new type of condenser 
During “charge” the electric energy is 
converted into the kinetic energy of a rotating mass, and 
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But who is to pay the first cost? The user of the motor 

who buys his power at so much a unit does not care what 

a the power factor is, and the supply authority, though essen- 

Phase Advancers. tially interested in the power factor, cannot compel their 
Ix these days, when electrical machinery has become customer to instal more apparatus than he desires. There 

standardised and assumes all too familiar forms, it is | *'€ of course, a number of instances where those who 

refreshing to come upon an entirely new type of electric 

machine, such as the dynamo-electric condenser invented 

by Prof. Gispert Kapp, which he calls a “ Vibrator.” The 

theory of this device was given in our last issue and this 

week Prof. Kapp describes the machine itself. The 

ordinary condenser of the tin-foil and dielectris type has 

from time to time been used to produce leading currents in 

alternate-current circuits, but its field of operation in this 

respect is contined to cases where the voltage and frequency 

are fairly high, because at low voltages and frequencies the 

cost of a condenser to produce any appreciable leading 

current becomes prohibitive. No one, for instance, would 

propose to use a condenser in the circuit of the rotor of an 

Induction motor to improve the power-factor, because the 

voltage and frequency are too low. With Prof. Karr's 

condenser, however, the matter so far as voltage is con- 

cerned is reversed: the lower the voltage the lower the 


generate the power use large induction motors themselves. 
In many of these cases we shall in the future see phase- 
advancers installed. The advancer hears exactly the same 
relation to the motor as the exciter does to the generator. 
In making an extension to a power-house it would, of 
course, be possible to instal a generator without an exciter 
and simply excite it with idle current from the mains. No 
well-advised compiny would do this, because it would 
throw upon tlie old generators not only the wattless eurrent 
which ought to be carried by the new machine, but it would 
throw upon them in addition the maynetising current res 
quired by this machine. Now as soon as it becomes 
possible to buy a phase-advancer that is not much more 
expensive than an exciter, and gives no niore, trouble than 
an exciter, à power company, when putting down large 
induction motors to run at almost constant speed, should, 
to be perfectly logical, spend the extra capital just as they 


—— -—— 
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would for an exciter and obtain a combination which will 
take a leading current from the line rather than one which 
will take a lagging current. In his article Prof. Kapp helps 
us to a better knowledge of the true place of the phase 
advancer in commercial engineering; in particular his 
diagrams show how enormonsly the pull-out torque of an 
induction motor is increased by its use. This circumstance 
may, in some cases, enable a smaller frame to be used in 
building the motor than would be possible without the 
advancer. 


——=@- — 


The Osram Lamp Case. 


Tuis week judgment has been delivered in the case 
brought by the Osram Lamp Works against the “ Z " Manu- 
facturing Co. for infringement of three patents. The first 
patent, due to Just and HANAMAN, was for metal filaments 
made from powdered tungsten and an organic binder, the 
filaments being subsequentlv baked, sintered and heated 
electrically in an atmosphere of steam and hydrogen in order 
to remove the carbon, and finally in an atmosphere of some 
volatile tungsten compound, this being equivalent to the 
flashing of a carbon filament. "The second patent was due 
to the Auergesellschaft and had for its object the use of 
ammonia as an atmosphere in which to remove the carbon 
from the filament, an oxidising agent, such as steam, being 
thus avoided and the carbon being converted into cyanogen, 
The third patent, due to the same company, was for the 
loading of metal filaments during the process of sintering, 
such loading giving a more uniform filament. In the result 
the plaintiffs have been successful in proving infringement 
against the first patent, but not against the second, and the 
third patent has been declared invalid. 


THE present case 1s of great industrial importance because, 
if the judgment is upheld, it gives the General Electric Co. 
a very large control of the metal filament lamp industrv in 
this country. The defendants contended that the removal 
of carbon in their filaments was in no sense chemical, and 
that hydrogen was used merelv as a neutral atmosphere. 
It was claimed that the carbon was removed simplv bv 
volatilisation. The evidence given on this point was, as is 
usual in such cases, of a conflicting nature. Everyone is 
familiar with the fact that carbon at a certain temperature 
volatilises, and this gives rise to the blackening effect on the 
bulbs of glow lamps fitted with ordinary carbon filaments. 
Metal filaments, particularly in the process of manufacture, 
are run at a much higher temperature than carbon filaments, 
and therefore the tendency for carbon to volatilise is con- 
siderably enhanced. Thus it would seem that there is good 
ground for this view of what takes place. This explanation, 
however, has not been accepted by Mr. Justice WARRINGTON, 
and it will be interesting to see if the judgment is main- 
tained or varied in the cross appeals which, we understand, 
are to be made. 

Condensers and Tariffs. 

Owrnce to the annual general meeting and the subsequent 
presentation to the Institution by Sir WILLIAM PREECE, on 
behalf of Lady KELVIN, of a bust of the late Lord KELVIN, 
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there was not a great deal of time left last week for the con- 
sideration of Mr. A. W. Asuton’s Paper on condensers and 
metal filament lam»s; We have from time to time brought the 
developments in this direction to the notice of our readers, 
and it is interesting to learn that Mr. W. R. RAwLINGs has 
worked out very fully the practical details of the application 
of condensers to electric-light fittings. Although recent 
improvements in metal lamps have somewhat curtailed the 
use of condensers in the wav suggested by Mr. ASHTON, 
there are still many useful applications, particularly for 
limiting the demand of consumers supplied at a fixed rate 
per week. This tariff, which has already been developed to 
a considerable extent in two districts in South London, is, 
we understand, likely to receive further applications in other 
areas. Reports also show that it is making rapid headway 
in the States, so that the lighting rate may eventually be- 
come as well recognised as the water rate. An interesting 
feature where a condenser and the series svstem of wiring 
is adopted is that the largest current flows at ‘‘ no load," 
whilst the maximum demand of power occurs with a much 
smaller current and at a power factor of 0-7. As the current 
is always a leading current, however, the low power factors 
associated with the use of condensers are a distinct advan- 
tage. In fact, as Mr. W. M. Morpey has more than once 
remarked, the use of condensers in electricity supply de- 
serves serious consideration. 
ae 


Accuracy of Telephone Meters.— According to the ** Elec- 
trical World," Prof. E. W. Bemis, who has been emploved bv 
the City of Chicago to investigate this question, has declared 
that satisfactory meters to record the number of telephone calls 
from measured rate stations are not now available. Much 
the same conclusion has been reached independentlv bv à 
number of telephone subscribers in this country, but whether 
it is the matter that is at fault may be doubted. 


Meter Approved by Board of Trade.—The Board of Trade 
have approved of the construction and pattern of the Bat meter 
Type R., for the measurement of electrical energy supplied on 
the constant-pressure, single-phase, two-wire, alternating 
system, provided the meter be constructed as described in the 
specification and drawings dated May 3and numbered H. 5.986, 
and in accordance with the pattern meter No. 231,613, depo- 
sited with the Board of Trade on April 1, 1912. 


New Method of Lighting Library Tables.— On the occasion 
of their visit to the new building of the Roval Society of 
Medicine on Tuesday last, Their Majesties the King and Queen 
inspected an arrangement for lighting library tables which has 
been devised by Mr. J. Y. W. McAlister, secretary of the Society. 
This arrangement does away with the use of flexible cords, 
contact between the supply circuit and the lamp being made 
throuch one leg of the table which fits in to a socket in the floor. 
His Majesty has accepted a model of the invention. 


Cable Interruptions and Repairs. k 
Date of Interruption. Date of Repair. 


Latakia—Palura ................-- May 26, 1910 

Cadiz— Tangier ..................... Feh, 27, 1912 — 
Alhucemas — Penon de la Gomora Feb. 28, 1912 — 
Ceuta—Estepone ...............-.. Feb. 28, 1912 — 
Melilla —Chafarinas Ses. Feb. 28, 1912 es 
Cadiz — Teueritfe..................... Feb. 29, 1912 — 
Jeddah—Suakim ..... ............ Mar. 4, 1912 — 
Chafarinas—Nemours ............ April 10, 1912 T 
Salonika—Lemnos  ............... April 18, 1912 = 
Chio— Tenedos ..................... April 20, 1912 = 
Syra—Chio (l and 2) ............ April 20, 1912 = 
Scalamova—NSamos ............... April 21, 1912 = 
Marmariza—Hhodes............... April 21, 1912 az 
Bessika— Tenedos ............... April 24, 1912 m 
Sitia— Rhodes esse... May 2, 1912 = 
Perim—Djibouti May 7, 1912 May 14, 1912 
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Royal Engineers /T.F.)—Lieut. Herbert C. Gunton (London 
Air-Line Telegraph Company, London District Telegraph Com- 
anies, Roval Engineers, Army Troops) and Second Lieut. Geo. 
S. Mockler (Western. Air-Line Telegraph Company, Western 
Command Telegraph Companies, Royal Engineers, Army 
Troops) have resigned their commissions as from May 22nd. 


Automatic Telephone Exchange at Epsom.—The first 
automatic telephone exchange in this country was set to work 
at Epsom on Saturday afternoon last. It is worked on the 
Strowger svstem, which has long been in practical use in many 
towns in Canada and the United States. Calling is effected 
on a dial fixed to the subscribers’ instruments, and communi- 


cation can be effected with other subscribers on the Epsom 


exchange without the intervention of an operator. For 
junction calls three exchanges, Sutton, Croydon and Central, 
can be communicated with automatically when the number 
required is obtainable in the ordinary way. Trunk calls are 
obtained similarly. It has been found that a call can be 
obtained in as short à time as nine seconds. 


“The Central."—The current number of this magazine is 
rather more Interesting than usual, a property which is no doubt 
to some extent due to the highly personal character of its con- 
tents. In the first place there is a short, though efficient, 
article from the pen of Prof. A. J. Margetson on the life and 
work of the late Prof. Ashcroft. This is prefaced by a portrait. 
Secondly, there is an account of the dinner given by the Old 
Students’ Association to Dr. W. C. Unwin in celebration of his 
election to the presidency of the Institution of Civil Engineers. 
There are also technical articles on " The Failure of Modern 
Transport, and a Remedy,” which describes Mr. Gattie's clear- 
ing house system, by Mr. H. T. M. Kent; on " The Modern 
Dingible Balloon," by Mr. J. H. P. Daman ; and on ^ Nea- 
going Gas-driven Vessels," by Mr. G. Holzapfel. 


Recovery of Lead Sludge from Storage Batteries.— 
The sludge of lead peroxide and sulphate which collects in 
course of vears in storage batteries has a value in view of its 
lead content ; but, according to the “ Zeitschrift fiir Elec- 
trochemie," its transport to lead smelteries has been costly and 
‘difficult on account of the associated acid. Washing and 
pressing are out of the question, mainly on account of the ex- 
tremely fine state of division of the peroxide. According to a 
German patent—No. 236,343—these dithculties are overcome 
by mixing the sludge with slaked lime. The resulting mixture 
quickly sets to a firm cake. An alternative plan is to mix the 
sludge with the sulphite liquor from sulphite cellulose works, 
the lead peroxide being thus reduced to lead sulphate. 
Molasses mav also be used for the reduction of the peroxide. 
In all these reactions so much heat is set free that much of 
the water is evaporated. 


fearchlights and the Mercantile Marine.—At a recent 
meeting of the Manchester Literary and Philosophical Society, 
Mr. H. Wilde, F.R.S., read a Paper on this question in which 
he remarked that after establishing the value of searchlights in 
the Roval Navy, it appeared to him that the Mercantile Marine 
would also realise its advantages. A demonstration was there- 
fore made in 1876 at the works of the Pacific Steam Navigation 
Co. at Birkenhead, where the light was displayed for the first 
time. and the shipping and buildings on the Liverpool side of the 
Mersey were illuminated in bold relief. No sooner, however, 
were attempts made to establish the searchlight on merchant 
ships than the Admiralty intervened and claimed the exclusive 
right to use the light, on the alleged ground that its briliancy 
interfered with the navigation of other ships. This embargo 
remains in force to the present day, as will be seen from the 
evidence of Mr. Bruce Ismay at the recent inquiry of the 
American Senate Committee into the causes of the disaster to 
the “Titanic,” at which he stated that none of the Atlantic 
liners were equipped with searchlights. 


“Marconi House” (New Offices of the Marconi Wireless 
Telegraph Co.)—The Marconi Wireless Telegraph Co. have 
recently moved their London offices from Watergate House. 
Adelphi, and other buildings in the neighbourhood, to new 
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premises in the Strand, viz. the building formerly occupied by 

the Gaiety Restaurant. The necessary alterations have been 

carried out in less than two months. The main entrance in 

the Strand opens into a handsome waiting room. while on the 

same floor is a large office occupied by the transfer department. 

Round this room is a balcony occupied by Dictaphone machines, 

and communication is ellected. by a special lift for the 

records to every floor in the building. The ground floor also 

contains the telegraph oftice, whence a private wire leads to 

Chfden.  Thisis an innovation. and will, it is hoped, prevent the 

delavs which have been caused up to the present owing to the, 
employment of the ordinary telegraph lines and the relaying 

necessary between London and the coast. Another room on 

this floor is used for postal purposes, and a complete battery 

of pneumatic tubes, with a central exchange. provides for the 

heavier business traffic of this section. On the first floor are the 

managing director’s and managers! rooms, with accommodation 

for the private secretarial staff, while on the second floor are the 
secretarial and accountancy departments. The latter occupies 
what was formerly the ball-room, and it has been necessary 
to wedge up the spring floor. The third floor is given up to the 
engineering and. technical staff, while on the fourth are Mr. 
Marconi's private room and the patent field station, stationery 
and publicity departments. The traffic manager and his staff 
occupy the fourth floor, while on the seventh is a workshop, 
drawing office and showrooms, where working sets can be 
demonstrated. On the top floor of the building is a “ finishing 

school" for wireless operators. Since the " Titanic ” disaster 
every leading steamship line is arranging to duplicate the 
wireless staff on board their ships. The demand for trained 
men to provide for two on each ship has far exceeded the 
supply available. — Exercise in the use of wireless working on 
board shipis to be provided by three sets of apparatus, similar 
to those in use at sea. An aerial will eventually be placed on 

the roof for demonstration purposes. The new Marconi head- 
quarters houses a staff of 300 all told, The building is equipped 
with two complete telephone svstems, one for intercommuni- 
cation and the other for outside work, and is, of course, 

electrically lighted throughout in an adequate fashion. Magneta 
clocks are fitted. | 


High Frequency Currents.— The Friday evening discourse 
at the Roval Institution last week was given. by Mr. W. 
Duddell, F.R.S.. on the subject of ^ High-Frequency Currents.” 
The various methods so far available for producing such cur- 
rents were discussed. Taking first the high-frequency alter- 
nator, the difficulties in designing such a machine on ordinary 
lines were pointed out, and reference was then made to the 
electromagnetic method adopted by Goldschmidt, in. whose 
machines the stator and rotor were made to react upon one 
another successively. The doubling of frequency. from the 
stator bv short-circuiting the rotor waseffectively shown by the 
note obtainable in a telephone. Mr. Duddell then passed on to 
the oscillatory discharge of a condenser (repeating some of 
Tesla's experiments with simple apparatus), shock excitation 
and the charging of condensers by continuous pressures. It 
was difficult to use much energy bv the last-mentioned method 
on account of the limitation of the spark-gap. This difti- 
culty, however, had been overcome by Galletti, who arranged 
a number of circuits so that they discharged in succession. The 
discharge of a single circuit at intervals (the frequency depend- 
ing on the resistance in circuit), and the discharge of two circuits 
alternately, was shown very prettily by using vacuum tubes 
as spark-yvaps and a pressure of 900 volts (the highest available 
at the Institution). Passing to the are method of producing 
oscillations, a photograph of a 30 kw. Poulsen generator was 
shown, and some of Tesla’s remarkable experiments were 
reproduced, using an are as a source of oscillations, An 
interesting and new experiment was shown by connecting an 
ordinary carbon glow lamp ina holder to a high-frequency coil. 
When this is done there is at first no glow in the bulb; then a 
greenish glow slowly appears, and finally the filament lights up. 
Sir James Dewar has expressed the view that these phenomena 
are due first to the non-conductivity of the vacuum and then to 
the formation of carbon dioxide from the filament and the 
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remnant of air present. A metal filament lamp showed no 
such effect. The last method shown was that due to Mr. S. G. 
Brown—namely, a copper contact on a rotating aluminium 
disc. Inconclusion, Mr. Duddell remarked that the choice of a 
method commercially depended upon cost on the one hand and 
reliability on the other. 

Irrigation Pumping with  Electricity.—4An interesting 
example of the use of electrical energy for irrigation pumping is 
found in New Mexico. This scheme embraces a total present 
area of 10,000 acres, which overlies a water-bearing formation 
. at comparatively shallow depths, ranging from about 20 ft. to 
50 ft. There are 69 motor-driven pumping plants scattered 
over the project, each pumping from an individual well. The 
delivery head varies from 15 ft. to 35 ft.. and the well capacities 
have been found to range from 900 gallons to 1,700 gallons per 
minute. The wells were drilled to receive a 14-in. galvanised- 
iron casing. Through water-bearing strata the casings were 
perforated with slots Lin. in length, } in. in width, spaced 
about 8 in. between transverse centres and 13 in. between longi- 
tudinal centres. In all installations the discharge pipe is 10 in. 
in diameter. Each pump is of the single-stage centrifugal type, 
direct-connected to a 550-volt, 60-cycle, three-phase induction 
motor, and the combined unit is installed in a well-pit of such 
depth that the water gradient is within lifting distance. The 
energy for operating these installations 1s developed and dis- 
tributed from a private plant situated in the city of Portales. 
This plant is equipped with three 500-H.P. producer-gas sets for 
operation with bituminous cóal. There are two direct-con- 
nected generating units, each consisting of a 750-H.P. horizontal 
gas engine and a 600-volt, 60-cycle, three-phase generator. The 
manufacturer guaranteed the producers and engines to deliver 
a brake horse-power-hour on 1-2 lb. of coal, having at least 
12,500 B.Th.U. per lb. In actual operation the manufac- 
turer’s guarantee has been exceeded. At full load, with fuel 
costing rather over £1 per ton at the plant, the cost of energv, 
including fuel, labour, oil and waste, is less than 0-5d. per kilo- 
watt-hour. The distribution system comprises 38-1 miles of 
11,000-volt, three-phase primary circuits and 35-4 miles of 550- 
volt, three-phase secondary circuits. The 69 individual 
pumping plants reached by these circuits have an aggregate 
connected load of 1,200 n.r. There are 17 step-down trans- 
formers, with a total rating of 540 kw. The entire system 1s 
owned by the farmers, who have taken up holdings on the 
project. 

Water Power in Scotland.—In a Paper read before the 
Inverness Scientific Society by Mr. A. Newlands and reported 
in * The Times Engineering Supplement " Scotland is estimated 
to possess 1.000,000 H.P. of water power. and it is pointed out 
that even if the figure be halved it would still represent on a 
10-hour working day basis throughout the year an amount of 
power equal to that obtained from 34 million tons of coal. On 
& plan accompanying the Paper are marked over 40 localities 
where water power is believed to be available in amounts 
ranging from 400 to 20,000 H.P., and the list does not claim 
to be complete. The calculations have been made on the 
assumption that the rainfall amounts to 42 in. a year, and that 
two-thirds of this amount is available for power ; and in order 
to guard against over-statement 25 per cent. of the theoretically 
calculated amounts has been deducted. In regard to Inverness 
it is pointed out that if the rainfall in the 700 square miles that 
drain into the river Ness were retained in Loch Ness bv con- 
trolling the overflow into the river, it would be possible by 
employing the Caledonian Canal as a flume or conduit to convey 
the stored water to the town and utilise it there for the develop- 
ment of 3,000 H.P. during the working days of the year, while 
yet supplying sufficient water to the river to maintain the 
normal summer flow. Another attractive drainage area for 
power purposes is that of Loch Luichart, having an area of 149 
square miles. The river flows out of the loch in a series of cas- 
cades, and falls 125 ft. in a length of 850 yards. Ona 75 per 
cent. efficiency, and dealing with half of a 42 in. rainfall as 
available for power, 1,580 H.P. on a 24;hour power day could 
he developed. This would be fully 3.000 H.P. per working 
day, and even if no water flowed into the loch for six months, à 


and occasionally an 800-ton. 
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sufficient quantity of water could be stored to give this quantity 
of power for six months by raising the level of the loch 36 ft., 
and the water would all be returned to the river again within 
half a mile of the loch. The raising of the loch could be very 
easily done, as the outlet is through a narrow rocky gorge. The 
power could be taken to Inverness by a high-voltage transmis- 
sion line. The cost of the necessary pipe lines, generating 
plant, buildings and transmission line to Inverness, but 
excluding water-rights and way-leaves, would probably amount 
to £10,000. Even 1.000 H.P., used industrially, would provide 
employment for 3,000 workers in Inverness, representing an 
increase in the population of probably 15,000 people; and with 
the fine facilities for shipping in its harbour and at Thornbush 
Quay, and the abundance of open ground on both sides of the 
river mouth, suitable for factory sites, and readily accessible by 
railway, the town is in an eminent degree suitable and desirable 
for such an industrial development. l 

Cost of Electric Traction.— ' Engineering News " gives an 
account of a lecture delivered by Mr. G. Gibbs on this subject 
before the New York Railroad Club. The figures given showed 
152 miles of electrified main track, belonging to the Long 
Island road, over which 8.600,000 car-miles were run, at an 
operating cost, including Interstate Commerce Commission 
items and depreciation, of 12-1d. per car-mile. Power cost 
1-56d. per car-mile, with energy at 0-51d. per kilowatt-hour at 
the third-rail shoes. There were 269 mechanical and electrica) 
failures, with 8,000 train-miles (28,000 car-miles) and 29 hours' 
average time interval between detentions. In spite of a doub- 
ling of mileage, the number of failures had decreased and the 
train mileage between failures had nearly tripled. Main- 
tenance costs had dropped 10 per cent., but car-mile costs for 
power had increased 13 per cent. because of larger cars. 
The cost of power delivered at the shoes had decreased 22 per 
cent. Mr. Gibbs’ figures for the New York terminal service of 
the Pennsvlvania R.R. showed 9 miles of main line, with about 
61 miles of level track and 21 miles of heavy gradient, in addi- 
tion to an underground run of 4 miles from the station to the 
vards on Long Island. Practically all traffic was locomotive 
hauled, although there was a very light motor-car service 
between Harrison, N. J., and New York; there was much 
shunting and transfer. The extra dry condition of the tunnel 
permitted a higher coefficient of adhesion than was assumed, so 
that the locomotives were able to start a 650-ton train readily, 
Station service limitations kept 
the average locomotive performance to 26,000 miles per year 
(with a maximum of 56.000). Of a total of 909.000 locomotive 
miles, 72 per cent. was in road service and 28 per cent. in 


shuntingservice. "The operating costs per car-mile of the Penn- 


svlvania electric locomotives were compared with those of 


steam locomotives (1) on the New Jersey division and (2) on all 


divisions, as follows: Electric, 2-95d. ; N.J. steam, 4-41d. ; 
all steam, 5-9d. The cost of lubrication was the same for all ct 
0-12d., while engine-house expense was 0-29d. per car-mile for 
electrics, compared with 1-29d. for both New Jersey and all- 
steam division (steam locomotive figures taken from pooled 
figures, as the Pennsylvania R.R. does not segregate locomo- 
tive figures according to class of service). The figures for 
repairs were probably higher than some expected, but were coa- 
sidered low on account of the exacting service and the pre- 
sence of expenses in the first vear of operations which would not 
arise subsequently. Thus the heaviest items were for brake 
shoes, tyre turning and structural changes ; for instance, some 
of the jack-shaft bearings had unsuitable babbitt, and many flat 
wheels were due to the inharmonious proportions of the original 
brake rigging. In the past year there have been only 16 loco- 
motive failures, detaining 26 trains an average of 6-8 minutes. 
There were about 35,000 train miles per detention, and 56,000 
train-miles to each locomotive failure. 

New Uses for Electric Lamps.—According to the “ Elec- 
trical World,” in the new café of the Boody Hotel, Toledo, a 
row of 15 frosted-ball lamps is mounted over the entrance 
doorway. The lamps bear numbers corresponding to those 
of the waiters on duty. After delivering his order to the chef 
the waiter is instructed to return at once to the dining-room. 


on another pège. 


scheme. 
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Then as soon as the food is prepared the kitchen serving-man 
closes the corresponding switch, lighting the numbered lamp 

This system keeps 
the waiters in the dining-room, where they can give attention 
to other guests, and yet causes no delay in prompt service of 
orders when ready. The position of the lamps enables the 
waiters to watch for the entrance of guests while awaiting their 
In the brightly lighted interior the operation of the 


in the dining-room, thus calling the waiter. 


signals. 
call lamps is not obtrusive, although the numbers can be read 


from any part of the room. A Chicago restaurant proprietor 
uses a home-made electrically heated humidifier to keep his 
A tin box is filled with water, and 


cigars in good condition. 
into this is dipped the bulb of a 16 c.p. carbon lamp to promote 
evaporation. The lamp helps in the general lighting of the 
showcase, although its design could doubtless be improved so 
that the illumination would be efficient while the waste heat is 
used for warming the water. The operator of a moving picture 
theatre in Ann Arbor, Mich., has inserted lamps and reflectors 
in the aisle sides of the raised steps on which the rows of seats 
are mounted. All the light is thus projected on the aisle floor, 
illuminating it to the considerable convenience of persons 

entering from the brightly lighted exterior, although causing no 
annoyance to the seated audience. Several lamps under aisle 
seats would accomplish the same result when there are no raised 


steps to conceal the units. . 


——— 


Current Topics. 
Subjects of currerit interest dealt with in this issue include 


the following :— 

Prof. Gisbert Kapp concludes his article 
Non-Synchronous Machines." 

We describe the electricity supply undertaking at Egham and 
Staines. Oil engines are utilised for driving the alternators. Other 
points of interest are described in the article, 

Lord Haldan^ open^d on Saturday last an important extension of 
the engineering Ieboratories at Liverpool University. 

We describe a new wireless compass of the Telefunken Company. 

Sir William Preece, on behalf of Lady Kelvin, presented a bust of 
the late Lord Kelvin to the Institution of Electrical Engineers last 
week. 

At the annual general meeting of the Institution of Electrical En- 
gineers Mr. S. Z. de Ferranti announced that negotiations were in 
progress for the formation of a local section at Johannesburg and for 
a Canadian local section. The report of the Council gives a list of 
the premiums awarded for Papers presented during the past session. 

Mr. A. B. Anderson was elected to fill the vacancy on the Council, 

A Paper on '* Condensers in Series with Metal Filament Lamps ” 
was read before the Institution by Mr. A. W. Ashton. 

An inquiry was held last week into the application of Chester 
Council for permission to borrow £14.839 for the erection of hydro- 
electric works on the site of the old Dee Mills. 

An abstract of the report of the engineer of the Metropolitan 
Asylums Board on the protection of the buildings of the Board 
from damage by lightning is given. 

Parliamentary.—In the House of Commons on Mondsay the esti- 
mates of the Post Office were expleincd by the Postmaster-Genorel, 
who outlined certain posta! ond telegraph reforms. 

On the discussion of the estimates of the Board of Trede in the 
House of Commons on Tuerdy, the president, Mr. S. Buxton, made 
a statement 2s to the ettitud> of the Boerd in regord to wireless 


telegraphy on pessenger steamers, 
Legal.—The judgment in the eetion brought by the Osram Lamp 
Works (Ltd.) egeinst the  Z " Electric Lemp Mfg. Co. (Ltd.).is given 


** On Phase Advancers for 


Companies! Meetings and Rc ports.—At the meeting of the new 
African Concessions fast week the chairmen made en interesting 
statement os to the present position of the Victoria Falls power 


The labour unrest. of which we have had in Britein many notable 
examples of late, is not by any means confined to this country. 
A graphic account of the experience of the Brisbane Electric 
Tramways Co. is set out in another column of this issue. where 
Mr. R. H. Beeton describes the extraordinary proceedings con- 
nected with a general strike at Brisbano. The method of dealing 
with these matters in the Commonwealth, in their initial stage, 


reads somewhat primitive. 
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The meeting of the Shanghai Electric Construction Co. is 0:50 
reported. 

The directors’ reports of the following companies are abstracted : 
Penarth Electric Lighting Co.. South Metropolitan Electric 
Tramwavs & Lighting Co., Urban Electric Supply Co. and Delhi 


Electric Tramway s & Lighting Co. 


OBITUARY. 


SIR JUuLIUS WERNHER.— We regret to record the death of Sir 
Julius Wernher. head of the South African firm of Wernher. Beit & 
Co., which occurred at Bath House, Piccadilly, on Tuesday last. 
From the middle seventies onwards Sir Julius was closely connected 
with the development of the diamond fields of South Africa. both 
at Kimberley and Johannesburg. He was also much interested in 
education and was a member of Lord Haldane's Committee on the 
Royal College of Science and Royal School of Mines, which reported 
in 1905 and whose report led to the establishment of the Imperial 
College of Science and Technology, In 1911 he gave £10,000 to the 
National Physical Laboratory for the extension of the metallurgical 
department and in conjunction with his partner, Mr. Beit. he pro- 
vided £500,000 for the endowment of a University of South Africa 


at Groote Schuur. 


PERSONAL NOTES. 


King Alfonso received Mr. Marconi in audience at Madrid on 
Monday last and conferred on him the Grand Cross of the Order 
of Alfonso. XII. A scientific gathering was held by the Athe- 
neum Club. under the presidency of the King. Ex-Premier Moret 
made a presentation to Mr. Marconi, who delivered an address on the 
history of wireless telegraphy. Mr. Marconi was subsequently 
present at a banquet given by the Spanish Wireless Telegraph Co., 
at which were present the Spanish Ministers of the Interior. Finance, 
and Public Works, Ex-Premier Moret and the British and Italian 
Ambassadors. Mr. Marconi also visited the central radio station at 


Aranjuez, and later left for Lisbon. 


APPOINTMENTS VACANT AND FILLED. 

Portrush Urban District Council will appoint at their next meeting 
( Monday. June 3) an electrical engineer for their proposed electricity 
supply works. Applications, addressed to the Chairman of the Coun- 
cil. must be lodged with the clerk, Mr. W. I. Cunningham, Town 
Hall, Portrush, by 7 p.m. of Saturday. June 1. See an advertisement. 

Belfast Library and "Technica! Instruction. Committee invite 
applications for the position of lecturer in physics and electrical 
engineering at the Municipal Technical Institute, Belfast. Com- 
mencing salary £180 per annum, increasing to £200. Particulars of 
duties. &c.. from the principal, Mr. Fras. C. Forth, with whom appli- 
cations must be lodged by noon of Tuesday. June 18. See adver. 
tisement. 

The Council of the Indian Institute of Science, Bangalore, India. 
invite applications for the appointment of assistant professor of 
electrical technology. Salary and allowances £600 per annum. 
Further information from the Director of the Institute, c/o Messrs. 
Jeremiah Lyon & Co., 4, Lombard-court, London, E.C. See an 
advertisement. 

The Council of the Indian Institute of Science invite applications 
for the position of assistant professor of mechanical engineering. 
Salary £600 per annum. Particulars from the Director, c/o. Messrs. 
J. Lyon & Co., 4. Lombard-court, London, E.C. 

The chair of organic chemistry in the University of Sydney (N.S. W.) 
is vacant. Salary £900 per annum, with £100 allowed for travelling 
expenses to Sydney. Applications by June | to the Agent-General 
for New South Wales, 123, Cannon-street, London, E.C. 

Hampstead (London) Borough Council invite applications for th^ 
appointment of mains engineer, Salary £220 per annum. Appli- 
cations to the town clerk, Mr. Arthur P. Johnson, Town Hall, 
Haverstock Hill, N.W., by 10 a.m., of Monday, June 3. 

An advertiser requires a thorough mechanician with electrical and 
(if possible) telegraphic knowledge. 

The Metropolitan Electric Supply Co. have a vacancy for a junior 


assistant in their testing department ; wages 30s. a week ; also fora 


clockmaker. Applications to the Superintendent, testing depart- 


ment, Salem-road, Moscow-road, Bayswater, W. 


Mr. J. K. Holden, of Bradford, has been appointed assistant in the 


meter department of Brighton Corporation electricity works. 
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INSTITUTIONS AND SOCIETIES. 
Dublin Section of the Institution of Electrical Engineers.—The 


following have been elected as the officers and committee of this 
section for the next session: Chairman—Mr. Wm. J. U. Sowter. 
Vice-Chairman—Mr. S. T. Land. Committee — Messrs, G. M. Harriss, 
G. Archer, P. H. Stewart. L. J. Kettle, J. P, Tierney, G. F. Pilditch, 
S. L. R. Price and Prof. Brown. Hon. Secretary— Mr. T. Tomlinson. 


I.E.E. Benevolent Fund.— The annual general meeting of contribu- 
tors will be held at the offices of the Institution. Victoria Embank- 
ment. London, on Thursday next. May 30. at 5 p.m., to receive the 
report of the committee and management, and statement of accounts 
and balance sheet to Dec. 31 last. The balance sheet shows that the 
fund has a total of investments on capital account of £3.997. 11s. 4d. 
and on income account £165. 15s. 8d. Sundry debtors £1. Cash in 
hand and at bankers £441. 0s, 5d. Total £4.605. 7s. 5d. 


Royal Society.—4Among the Papers read at the meeting of this 
Society yesterday were the following : ** Theory of a New Form of the 
Chamber Crank Chain." by Dr. H. S. Hele-Shaw. F.R.S.. and '* On 
the Determination of Physical Properties at High Pressures by 
Optical Measurements," by Mr. W. Wahl. 


Electrical Contractors’ Association.—The annual dinner of 
this Association will be held on Monday. June 17th, at Frascati's 
Restaurant, Oxford-street, at 7 p.m. 


Tramways & Light Railways Association.—The “ Journal " 
for May of this Association contains the official programme of the 
Association's congress, to be held at Swansea on June 27th and 28th ; 
the report of the proceedings of the Board of Trade and of the Light 
Railway Commissioners up to December 31st. 1911: a summary of 
the report on Street Accidents caused by vehicles for the year 1911 ; 
the full judgment in a recent case. “ Gorse r. Nouth Lancashire 
Tramways Co.,” concerning the question of repairs to pavements and 
roadways and other matters relating to the affairs of the Association. 


British Seience Guild.—The annual general meeting of this asso- 
ciation was held at the Institution of Electrical Engineers on Friday 
last, Sir Wm. Ramsay, K.C.B., F.R.S.. being in the chair. In dis. 
cussing the contents of the report Sir William drew particular atten- 
tion to the work of the Guild in connection with the administration 
of grants to universities, an arrangement which was begun in 1884 
with the small sum of £15.000, now increased to ten times that 
amount. The Guild has also lately been active in connection with 
a bill to abolish the half-time system and to secure the attendance 
of children at school until the age of 16. The condition of education 
in India is also receiving attention. The work of the various Govern- 
ment departments in connection with tuberculosis. eoal dust ex- 
plosions, foot-and-mouth disease, forestry and aviation were also 
discussed. Sir William also referred to the danger of a failure in 
our supply of nitrates from Chili and Peru. If we were in a state of 
war foreign ships could intercept. our imports and we should not be 
able to keep going for want of explosives. Nitrates. however, could 
be obtained from the atmosphere and we could thus be put us in 
possession of a good supply. 

Sir Wm. Mather, in proposing the adoption of the report,suggested 
that the committees of the Guild dealing with elementary education 
and higher elementary education should join with those organisations 
in the country who were taking a prominent part in the movement 
for reform. 

The annual dinner took place in the evening in the Water Colour 
Galleries over Princes' Restaurant, Sir Wm. Mather being in the 
chair. Those present included : Sir Lauder Brunton, F.R.S., Sir 
George Darwin, K.C.B., F.R.S., Sir David Gill, F.R.S.. Sir Alfred 
Keogh, K.C.B., Sir Alex. Pedler. Sir Wm. Ramsay, K.C.B., F.R.S., 
Sir Boverton Redwood and Sir Wm. White, K.C.B., F.R.S. During 
the evening there was a presentation of silver plate in acknowledg- 
ment of the services to the Guild and to science of Sir Norman 
Lockyer. In the absence of Sir Norman. Lady Lockyer was asked 
to accept the gift. The chairman. in making the presentation, said 
that Sir Norman was the founder of the Guild an4 this year's presi- 
dent. The presentation was a testimony to his work in astronomy 
and astro-physics at the Solar Physics Laboratory, South Kensington, 
with which he had been associated for 40 years. 


Incorporated Municipal Electrical Association.—A detailed pro- 
gramme of the Convention, which is to be held at Harrogate from 
June 18 to June 21, has now been issued. On the first day of the 
Convention a meeting will be held in the Kursaal. Harrogate, at 
l0 a.m. A welcome will be given to members and delagates by the 
Mayor (Councillor J. S. Rowntree), after which Mr. Geo. Wilkinson 
(chief electrical engineer to the Corporation of Harrogate) will deliver 
his presidential address. A discussion on ‘ Means for Securing 
Reliability and Maintaining Continuity of Electricity Supply " will 


be opened by Mr. Frank Ayton (chief electrical engineer; Ipswich). 
After lunch there will be a meeting at the Majestic Hotel, Harrogate, 
when Papers on ‘‘ A Cooking Load from the Supply Station Point of 
View," by Mr. F. M. Long (chief electrical engineer, Norwich), and 
on '' Electrical Cooking Apparatus," by Mr. H. H. Holmes (Sales 
Department, Marylebone Corporation Electricity Supply), will be 
read and discussed. In the evening a reception by the Mayor and 
Mayoress of Harrogate will be held in the Royal Spa Rooms and 
there will also be a special concert in the Kursaal by the Municipal 
Orchestra. On Wednesday. June 19, a Special train will convey 
those attending tho Convention to Leeds, where the Rt. Hon. the 
Lord Mayor (Mr. W. Nicholson) will weleome them in the Albert Hall, 
Cookridge-street. Papers on '* The Limitation of Rate Relief from 
Profits,” bv Mr. 8. L. Pearce (chief electrical engineer, Manchester), 
and on *' Organisation in Electrical Supply Undertakings,” by Mr. 
C. M. Shaw (chief electrical engineer. Worcester), will be read and 
discussed. In the afternoon visits will be paid to the tramway 
generating station at Crown Point and to the trackless trolley 
system in Whitehall-road. In the evening the annual dinner will 
be held at the Hotel Majestic. Harrogate. On Thursdav morning 
a special train will leave for Middlesbrough where a welcome will 
be extended by the Mayor (Councillor W. Harkess) and the meeting 
will be held in the Council Chamber, Town Hall. A discussion on 
'* Automatic Pressure Regulation ’ will take place and will be 
opened by Mr. S. J. Watson (chief electrical engineer. Bury). In 
the afternoon various works in the neighbourhood will be visited 
and a trip on the River Tees, for the inspection of the transporter 
bridge and neighbouring sub-station. will also be made. 

An alternative visit to York, mainly intended for ladies. is also 
being arranged for this day. On the Friday the annual general 
meeting will be held at the Hotel Majestic, Harrogate, and in the 
afternoon an excursion will be made to Ripon, Studley Royal and 
Fountains Abbey. 


E NE RE RR RENE 
EDUCATIONAL NOTICE. 


Imperial College of Science and Technology.—The London County 
Council will be prepared to award in Jul y next a number of free places 
at the Imperial College of Science and Technology. 

The places will be filled as from October. 1919. The instruction will be 


of an advanced nature, and therefore only advanced students who arm 


qualitied to enteron the fourth vear of the course should applv. Intending 
candidates must be ordinarily resident within the area of the administrative 
County of London, and must be students who. have attended regularly 
appropriate courses of instruction for at least two sessions. Application 
forms (T. 2/ 68) may be obtained from the Education: Officer. L.C.C. 
Education Offices, Victoria Embankment, London, W.C., and must be 
returned not later than Saturday, May 25, 1912. 


———————————á 
ARRANGEMENTS FOR THE WEEK. 


THURSDAY, May 30th. ' 
Roya INSTITUTION. 
3 p.m. Mecting at Albemarle-strect, Lecture on “ X-Rays and 
Matter," by Prof. C. G. Barkla. F.R.S. Lecture I. l 
INSTITUTION oF FLECTRICAL ENGINEERS. 
9:30 p.m. Special General Meeting at Victoria Embankment to 
confirm the New Articles of Association. 


PRIDAY, May 31st. 
PuysicaL Sociery. 
ð p.m. Meeting at the Imperial College of Science. Imperial Insti- 
tute-road, South Kensington. Agenda: “The Calibration 
of Wave-meters for Radio-Telegra phy,” by Prof. G. W. O. 
Howe: “On the Use of Heaviside's Operators in Air-Core 


Transformer Theory,” by Dr. W. H. Eccles ; * The Movements 


of Semi-Fluid Liquids on a Water Surface," by Mr. C, R. 
Darling; * Experiments on Surface Leakage in Alternating 
Fields," by Mr. G. L. Addenbrooke. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding: Lieut-Colonel H. M. Leaf. 
The following orders have been issued for the current week :— 
Monday, May 27th.—Bank Holiday. 
Tuesday. May 28th, “ B” Company.—Infantry Drill, 7:30 to 9:30 p.m. 
R^cruit Instruction, 7 to ]0 p.m. l 
Wednesday, May 29th, All Companies.—Annual Musketry at Purfleet.. 
This is the last date on which members can fire to make themselves 
efficient in musketry. 
Thursday, May 30th, * C" Company.—Infantry Drill, 7:30 to 8:30 pon 
Technical work, 8:45 to 10 p.m. 
Friday. May 31st, “D” Com pany.— Infantry Drill, 7:30 to 8:30 p.m. 
Technical work, 8:45 to 10 p.m. 
Saturday, June Ist.— Head Quarters will be opened for regimental 
business from 10 a.m. till 12 noon. l 
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CONDENSERS IN SERIES WITH METAL FILAMENT 
LAMPS.* 


BY A. W. ASHTON, M.SC. 


Summary.—The author describes recent developments in the use of 
low-voltage metal filament lamps in series with condensers on alternate- 
current circuits. An important improvement has been made in the 
process of manufacturing paraffin-paper condensers, rendering the con- 
denser much more suitable for use on lighting circuits. Certain ad- 
vantages of the condenser in preventing ‘‘ overshoot " and in cheapening 
the wiring of small houses are dealt with ; and the etfect on the power 
factor of public-supply systems of the extensive use of condensers is also 
considercd. 


' Improvements in Manufacture.—The condensers which have been 
employed in connection with metal filament lamps have been of the 
Mansbridge type, consisting of tinfoil p2per impregnated with pare ffin, 
the impregnation being c2rried out by a new process. the invention 
of Mr. E. A. Bayles, of the British Insulated & Helsby Cables (Ltd.). 

The manufacture of condensers from tinfoil paper end the method 
of “ breaking down " the week spots in the poper by vaporising the 
tinfoil in the neighbourhood of the fault were fully described in a 
Paper by Mr. G. F. Mansbridge.t The new process consists essen- 
tially in the immersion of the condenser roll in melted pareffin wax 
after vacuum impregnation, end the subjection of the wax to high 
mechanical pressure during the process of cooling. This pressure is 
about 1 or 2 tons per square inch, and it is important to note that 
while the pressure is maintained on the paraffin, the condenser itself 
is not pressed upon in such a manner as will flatten or otherwise 
distort its shape. The pressure is maintained until the paraffin is 
cooled and set. 


Watts per Microfarad. 
Power Factor 7 er cent. 


Frequency, 
Fio. 1. 


The superiority of the condensers. produced by this process com- 
pared with paraffin condensers hitherto produced is most marked, 
particularly with regard to dielectric strength and reliability when 
working on alternating-current circuits. The recent developments 
in the use of condensers have been largely due to the introduction 
of this process. | 


Dielectric Losses,—A series of tests for the determination of the 
dielectric losses in condensers manufactured by the new process have 
been made by the author in the electrical engineering laboratories at 
Battersea Polytechnic. The losses were measured by means of a 
quadrant electrometer, the needle being charged with half the voltage 
on the circuit in order to avoid the correction for energy loss in the 
current resistance. The method is substantially that described by 
Mr. E. H. Rayner in a Paper recently read before this Institution. 
The importance of eliminating the above correction is evidenced by 
the fact that in some cases where the losses did not exceed 1 watt 
the current resistance absorbed about 60 watts. 

Figs. 1 and 2 show the results obtained for a 15-mfd. condenser 
suitable for pressures up to 250 volts. In each case the losses are 
expressed in watts per microfarad, and also a3 percentage power 
factor. In obtaining the results shown in Fig. 1 the voltage on the 
ET was kept constant at 200, and the frequency was varied 
rom about 40^, to 100^, . In Fig. 2 the results of tests on the same 
condenser at different voltages from 80 to 240, and a constant fre- 
quency of 50 ev are given. 

Ns et 50 ~ the power factor is 0-44 per cent., corresponding 
Fed oss of 0-85 watts for the 15-mfd. condenser. The overall 
a a of this condenser are 5} in. x 5} in. x 4} in., giving a total 
s uir of 160 sq. in., from which it is obvious that the 
Mu ih rise is absolutely negligible. When this condenser is 

y loaded, the lamps will eggregete from 80 to 90 watts. so that the 


$ 
ME of a Paper read before the Institution of Electrical Enginesrs- 
Es HE Evecrrician, Vcl. LXI., p. 139. 
B ELECTRICIAN, February 9, 1912, p. 725. 


efficiency is about 99 por cent. at full load. If this-condenser is left: 
continuously on a supply circuit it absorbs energy at the rate of 
about 7 units per annum. Thus, from every point of view, the 
condenser is a highly efficient piece of apparatus, and, owing to its. 
small losses and negligible temperature rise, it is practically impos- 
sible for it to deteriorate in use. 

Use of Condensers in Series with Metal Filament Lamps.—The. 
author’s attention was first directed to this question in December, 
1909, in connection with the application of condensers to improve 
the power factor of transformers running single-arc lamps on a. 
430-volt circuit. The operation of an erc in series with a condenser 
is not quite satisfectory ; but for incandescent lighting the con- 
denser possesses certain valuable festures. 

It is not the intention of the author to discuss the comparative 
advantages of low-voltage and high-voltage lamps except to point out 
that, apart from the higher efficiency and longer life of the low- 
voltage lamp, the latter is considerably cheaper to manufacture, and 
has an infinitely more robust filament. Further, when one considers 
the fact thet the initis! cost of a condenser for & single lamp is often 
not more thn twice the cost of the lamp, it is evident that the pre- 
vention of one or two accidental breakages will easily cover the cost 
of the condenser. "nu 

The author proceeds to describe the two methods.of using con- 
densers*: (1) The parallel system. in which each circuit consists. 
of either 2, single ixmp or a number of lamps in series with a condenser 
and controlled by a single switch, all the lamps being used at once. 
(2) The series system, in which each circuit consists of 2 number of. 
lamps in series with each other and with the condenser, and con-. 
trolled by short-circuiting switches in parallel with the lamps. The 
aggregate of the voltages of the lamps inst led m»y be about 60 per- 


Watt: per Microfarad. 
Power Factor per cent. 


RO 100 120 1140 160 3130 200 22⁄0 210 
Voltage. 
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cent. of the supply voltage, but the aggregate voltage of lamps used 
simultaneously should not be more than 35 to 40 per cent. of ithe 
supply voltage. Subject to this limit, any number of lamps may be 
used simultaneously. , j 

In the parallel system the capacity of the condenser is given by 

Cx 108 a 
2m eu VV:— V? 

where K=capzcity in microfarads, C=rated current of all 

the lamps, ‘=supply frequency, V,—supply voltage, and V, 

=lamp voltage. 

Generally speaking, the application of condensers is limited to 
supply voltages of 200 or more at 50 ~ , except for comparatively 
low candle-power lamps (up to 10 watts). At frequencies of 70 to 
100, however, the cost of condensers for running 50-volt lamps on 
110-volt circuits comes out reasonably low even in the case of 
28-watt lamps. 

, The cost of the condensers is not quite proportional to the capa- 
city, but may be represented approximately by the equation ` 


Cost in shillings— a 4-bK, 


where a— 2-0 and b— 1-5 for 250-volt condensers of capzcity K mfds. 

Owing to the small dimensions—viz., 2j in. x 2} in. x 6 in.—for 
the 5-mfd. condenser, and the fact that it works continuously with 
no appreciable temperature rise, it may be conveniently fixed in any 
out-of-the-way place, such as under the floor, above the ceiling rose 
on the wall near the switches, or by means of an adapter in the actual 
lamp-holder. The adoption of this system implies practically no 
disturbance of the existing wiring. but it becomes rather expensive 
in the first cost where the aggregate voltaga of lamps in series with 
one condenser is low. 

It is interesting to examine how the requisite capacity for a given 
candle-power varies when the total voltage of lamps in series is 


-— 


—— m c. 


* Full particulars were given in Tug ELECTRICIAN, March 8, 1912, p. 889. 
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altered. It can be shown that the minimum capacity is required 
when the voltage on the lamp or lamps is 70-7 per cent. of the supply 
voltage. From Fig. 3 it appears that the minimum capacity is 
13 mfds. for running lamps aggregating 100 watts on a 220-volt 
circuit at 50 e. The capacity, however, is not greatly increased if 
the voltage of the lamps is as low as 100 or as high as 200. Heel 
With regard to the flexibility of this system, it should be noted that 
on 200-volt circuits any lamp of & lower voltage than 60 can be 
replaced by a lamp of different candle-power provided the two lamps 
have the same rated current. Thus the same condenser is suitable 
for a 5-watt 25-volt lamp and a 10-watt 50-volt lamp; and if the 
candle-power requires to be still further increased, a 17 or 18-wott 
100-volt lamp should be used. 

This system is particulerly applicable to the case of houses of 
moderate size—viz., of less than about 25 lights—and in which the 
number of points where less than 25 watts is required will be about 
one-third of the total. In these c2ses condensers would be required 
only on the lower candle-power points, and in those positions where 
the lamps are liable to be handled. 

The first cost is less then when an auto-tren«former is installed, 2] 
** no load ” losses are obviated end the running losses are considerably 
reduced. Compared with the use of high-voltage lamps at all points, 
there is considerable saving both in the cost of energy and of lamp 
renewals, amounting in a number of cases to more than 50 per cent., 
on the assumption of equal life for the high-votage and low-voltage 
lamps. When one considers the advantage the condenser possesses 
in limiting the initia] rush of current, and when one compares the 
fragility of the high-voltage filament for sme!) condle-powers with 
the comparative strength of the low-voltege filament, it appesrs very 
probable that the actual saving will be greater. —. jis | 
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The Series System.—The condenser splits the supply voltage into 
two components in quadrature, end when the lamp voltage is as 
much as 30 per cent. of the supply voltage the condenser voltzge is 
only 4-6 per cent. less than the supply voltage. With tungsten 
filament lamps in series with the condenser the ectuel reduction in 
current is less than this, due to the decreased resistance of the fila- 
ment when the current is below normal. The maximum percentage 
variation can be still further decreased by adjusting the cap2city of 
the condenser to such a value that the lamps get their correct voltage 
when the aggregate of voltages of the “ switched-in " lamps is 25 per 
cent. of the supply voltage. Under these conditions it is possible to 
use a varie ble number of lamps up to 35 or 40 per cent. of the supply 
voltage without the lamp current deviating more than 3 per cent. 
from the normal. 

Lamps in series with any one condenser should all have the same 
rated current, the voltage being. therefore, proportional to the 
wattage required. Thus, for a condenser giving 1 ampere, a 25-wett 
lamp must be rated at 25 volts, a 10-watt lamp for 10 volts, &c. 
With such s condenser the maximum wattage of lamps simultaneously 
in use on à 220-volt circuit would be about 80, but where. £s would 
generally be the case, all lamps are not required at once, the wattage 
of lamps installed may be ebout 120. 

Compared with the parallel system, the chief advantages of the 
series system. gre : (1) Although low-voltage lamps of 10 to 25 volts 
cen be used, the cost of the condenser is only about 2s. 6d. per lamp 
on 220-volt 50-may circuits. (2) The condenser acts as æ current 
limiter and effectually prevents the consumer increasing his maximum 
demand to any serious extent without the knowledge of the supply 
authority. (3) By using switch-holders a considerable reduction 
can be effected in the cost of wiring due to there being only one wire 
run from ceiling rose to ceiling rose. (4) The electric stress on the 
insulation of the wiring is considerably reduced, and the risk of fire 
due to “short circuits ’ occurring is entirely eliminated, due to the 


fact that the power supplied by the circuit to the fault is limited by 
the condenser. i : E 

The series system is more particularly applicable to small houses or 
flats not requiring more than about 10 lights and to groups of low 
candle-power points in lerger houses. In the latter case the lemps 
may be all in one room and divided for convenience in illuminstion, 
or the whole of the smaller rooms in a house may be wired in series. 
By putting in the condenser as near as possible to the lzmps the full 
pressure is avcilable where required for heating. cooking. &c. 

When applied to houses already wired, this system will obviously 
necessitate certain alterations in the wiring, but à number of points 
“looped in” can generally be reconnected on the series system 
without actus! interference with the wires themselves, it being only 
necessary to alter the connections at the ceiling roses ond switches. 


Current-limiting Effect. —The current taken by the condenser is a 
moximum when all the lamps are short-circuited, and in the series 
system will be about 3 per cent. greater then the norm»! current. 
This property of the series system should be useful where a *' con- 
tract supply " or a “ fixed price " system is adopted, as any un- 
euthorised ineresse in power is effectually prevented. 

A further result of the current-limiting effect of the condenser is 
the prevention of the excessive rush of current which takes plece 
when metal filament lamps are switched on. | 


` Compensation for Lagging Currents.—Mr. Miles Walker* has 
pointed out the disadvantageous results of the low power factor 
associated with lagging currents, and hes discussed the following 
methods of compensation : (a) The use of synchronous motor and 
rotary converters ; (b) the use of condensers ; (c) the use of * phase 
&dvancers " on individual induction motors. Mr. Mordevt has also 
dee!t more particularly with the use of condensers for producing the 
required compensation. 

While it would be preferable 2s far 53 losses are concerned to work 
with £ unity power factor, a le»ding current of a power factor of, sav. 
0-9, would offer considerable adventages os far as overloads on the 
generators ore concerned. In the above-mentioned Paper Mr. Miles 
Walker states thet having regard to the capacity of the field magnet 
only, the output of a turbo-generator at unity power factor is four 
times as great as at 0-8 power fector legging. Messrs. Macfarlane 
and Burge heve also shown that for & given speed and d?l (where 
d=diemeter of armature and /=length of core) the output of sten- 
dard alternators could be doubled if the regulation were not a limiting 
factor.1. 

These considerations show that the best conditions could be 
obtained, not with unity power factor, but with a leading current 
which, although increasing the copper loss in armature, line end 
trensformers. would decrease it in the generatoritields, admitting of 
considerable overloads in the case of existing generators or decres.sed 
cost in the case of new generators. 

Whatever method of compensation is adopted the units should be 
distributed more or less uniformly over the system. The use of over- 
excited synchronous motors, while satisfactory for the generator, 
does not affect the losses in mains and transformers. Phase advancers 
appear to be satisfactory in the case of individue! induction motors, 
but the adoption of these does not generally lie in the hands of the 
supply engineer, to whom the improvement of power factor more 
particularly appeals. 

The use of the series condenser system in which the condenser is 
generally in circuit will effectually compensate for lagging currents, 
provided (1) the condensers are located near the app2ratus taking 
lagging currents; (2) the condensers are in the circuit mainly for 
the same periods as those in which legging currents appear. Though 
these conditions are not fultilled in residential districts, yet for the 
smaller class of property in industrial districts the compensation 
would be found to be satisfactory, having regard to the fect that over- 
compensation is an advantage 2s far as the generators are concerned. 

With regard to purely residential districts, the power factor is 
generally very high, especially where the district is fed through long 
cables. In this connection it must be remembered that practicolly 
all cooking apparatus and a large proportion of heating «ppar.tus 
is inductive to a certain extent ; therefore, even in these esses, if 
any considerable load is taken for purposes other thon lighting. the 
condensers will be an advantage rather than otherwise. 

Cost of Wiring on the Series Systen.—The following is 2 comparative 
estimste of the cost of wiring a six-roomed house with 10 points : 
(I) On the ordinary “loop in” system using 200-volt lemps; (2) 
on the series condenser svstem using switch-holders. The estimate 
is on exactly the same basis for each system—viz., for a plastered 
house and using 600-megohm cable of English m2nufacture, in 

M RA TK aid die iie. 
* Journal " of the LE. E., Vol. XLII., p. 599, 1909. 
t“ Journal," LE. E., Vol. XLIIL, p. 618, 1909. 
+“ Journal ” of the LE. E., Vol. XLII., p. 232, 1908. 
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enamelled close-joint steel tubing with slip-socket fittings. The | the armeture ofthe relay being reteined in its position after the shunt 
ices include wiring contractor’s profit, end labour taken at 1s. 6d. | coil is short-circuited by the current in the series coil. i 
r hour for wireman and mate. The cost of the condenser is not Although for lighting smell houses or flats such relays would appear 
included in (2), as it is assumed that this would be balanced &pproxi- | unnecessary, for public lighting, where reliability is of grester im- 


mately by the cost of a current limiter for system (1). —— portance, the extra expense might be justified. 
EOM (D. — (2). The euthor discusses the effect produced on the current regulation 
. 2 


of the lamp by the presence of the reloy coils, end shows that by 


Cable and conduit ........................... £1 17 6 ... £l 6 
Labour on cable and conduit ............ 210 O ... 1 6 4 arranging for 2 suite ble amount of self-induction in ecch relay, and 
Pendants, switches, main switch and e. connecting the lemp switch so 2s to short-circuit the relay when the 
^ fuses, including labour .................. 2 9 2 .. 2 2 6 lamp is not in use, the presence of the relay will improve the regulation. 
a et, | 110 0 : 013 0 Small Houses.—The series system is particularly suitable for wiring 
Total ..... —— * 5 6 4 small houses or fluts of tive or six rooms, a class of consumer at pre- 
sent almost untouched by electric supp!y cuthorities, end the 


inhabitants of which form the great bulk of the popwletion. 

A five-roomed house or flat would require about eight lights, giving 
a connected load of 140 wetts end è maximum demend of 100 watts. 
The cost of supplying energy in such à case would be about 16s. per 
annum for an wverege consumption of 300 wott-hours per day, or 
£1 per annum for 500 wett-hours por dèy. allowing £4. 103, per annum 
per kilowatt of maximum demnd end jd. per unit. It is evident 
thet where a block of tloats or houses esn be supplied so ss to reduce 
the cost of the house service to » minimum, zm unlimited supply could 
be profitably given ot from 6d. to 9d. per week. 

The cost of Jemp renewo!s is of considerable emount for the long- 
hour consumer. being 16s. Gd. por suunm for 500 watt-hours per day, 
assuming en average life of 1.509 hours per lemp end eost of lemps 
Is. 6d. each. If the whole or even » proportion of this is borne by 
the consumer, this should operate so es to prevent undue waste of 
energv. 

In an sppendix to the Peper the author refers to the effect of 
harmonies., nd mentions that if p. q. r, s.d. &c., he the ratios of the 
omplitudes of the 3rd. 5th. 7th, 9th «nd 1th harmonics respectively 
to the amplitude of the fundsments!, the oppsrent increase of 
s pseity is given by 

] -3p? 4 5974+ 7r?4+ 9s? + 1bP +, c. 
T Le ptg@+r+e+l+. ke. 7 

In 2 second appendix he states that on interesting over-running 
effect is sometimes produced when spsrking occurs et switches or 
loose contacts in & condenser circuit. The phenomena eppesrs to 
be the result of the production of an oscilletory discharge which is 
of 2 frequency higher then the norma! frequency of the circuit. As 
a result the reactance of the condenser is lowered 2nd the current 
incressed. The incressed current is only maintsined for a fraction 
of è second, and cannot be measured sotisfactorily on èn ammeter, 
although the temperature of the filament is obviously higher. 


These estimates show a saving of 38 per cent. by using the series 
system, and this has been effected in labour end material due chiefly 
to the reduction of cable from 17 yds. to 8 vds. per point, end & cor- 
responding saving in labour, conduit and fittings. The prices are for 
wiring a single house in each case ; they would, of course, be con- 
siderably lower where a number of houses could be wired ot the 


same time. 

Use of Meters.—Whenever lamps ore used in series with a con- 
-denser the power factor is given as the retio of the voltege on the 
lamps to the supply voltage. It is obvious that in the cese of a single 
10-volt lamp on a 200-volt circuit the power factor will be 0-05. 
Since the standard tvpes of meter have not been designed for use on 
such low power factors, it is an interesting point to consider how far 
they may be relied on to start and to register accurately in such cases. 
» The curves in Fig. 4 show the results obtained on è 5-ompere 
100-volt induction-tvpe watt-hour meter, which was tested against a 
sensitive precision wattmeter of the deflectionsl type. The readings 
were taken with voltage, current ond frequency constant, the power 
factor being varied from 0-04 lagging to 0-04 lesding—4.e., with è 
minimum load of 6 watts or 1-2 per cent. of full lo:d. 


Error per cent. 


o 02 U4 — 06 UB 10 
Power Factor, Whether such over-running in temperature cen be produced in à 
F16. 4. given cease appears to be determined by the ordinary criterion for the 


viz.. thet L is greater than 


production of an oscillatory discharge 
KR?/4. 

With lamps and condensers in actual use this effect is hardly ever 
produced due to sparking at switches, but it is liable to occur if there 
is 2 loose contact in the lemp-holder. 


This type of meter would appear to read sufficiently accurately in 
connection with the series system, ond could be adjusted so ès not to 
register with the condenser alone in circuit, end to start with cer- 
tainty when the smallest lamp is switched in. "The question, how- 
ever, arises as to whether it is possible to obviate the losses in the 
shunt coils of watt-hour meters, which for smell consumers form a 
considerable proportion of the total units supplied. 

If the shunt coil of the meter is connected across the lamps alone, 
i.e., 80 as to exclude the condenser, the greater part of the shunt loss 
i$ obviated, the meter being used at constant current ond variable 
voltage. The dotted curve in Fig. 4 shows the percentege error in the 
meter mentioned above when used in this way, the power factors 
being those obtained when using the lamps through a condenser on a 
200-volt circuit. Thus, for à power factor of 0-1, the lamp voltages 
Would amount to 20. Used in this manner, the meter is not so 
accurate as when the voltage is constont and the power factor varied. 
Although with 20 volts on the lamps the meter reads only 3 per cent. 
low, the error rapidly inereases when the voltage falls below this. 

Since in the series system the current is constant, a volt-hour meter 
connected across the lamps would accurately register the energy used 
in the lamps and would reduce the meter losses to à minimum, Such 
a meter might be constructed on similar lines to the induction-type 
watt-hour meter by leaving out the series coils and using only 
"shaded " poles with a shunt winding. 

Relays,—In the case of the series system a cheap type of relay cen 
be adopted which will automatically short-circuit eny lomp that 
fails, thus preventing the extinction of the whole cireuit. A reley 
In parallel with each lamp would operate only in cèse of the faulty 
lamp, and could be arranged to trip the short-circuiting switch 
mechanically. 

Another possible method is that in which a differentially wound 
relay is used, which is magnetically balanced when the lamp voltage 


DISCUSSION, 
© Mr. W. P. Maycock said that the adaptability of the series system in 
small houses depended on three things : (1) The strict observance of the 
rule that lamps should not be left on when a room was vacated ; (2) the 
provision of means for re- 
ducing the light where the 
full amount was not re- 
quired ; (3) restricted light- 
Ing—ie., where two or 
more lamps were installed 
in one room, preventing 
more than one lamp being 
used at the same time. 
Fiu. 5. These features. could only 
be secured by employing 
up-to-date methods of 
switching. Mr. Maycock 
proceeded to show a number 
of Jantern slides illustrating 
Various arrangements, such 
as two-way control, re- 
stricted control &e. An 
interesting application of 
the condenser system was 
for dim lighting. where two 
or more lamps were put in 
parallel to give only à 
Fic. 6. feeble light. The arrange- 
ment is shown in Fig. 5 
is annli ppc . herewith; whilst Fiz. 6 illustrates the same arrangement with the addi- 
When a flamen PODER rur 3 1 bly two-way switches would be at the bedside, and the second two-way switch 
ament breaks, the shunt coil of the relay gets a considerably — at the door. In conclusion, he emphasised the importance of the art of 


higher voltage across it and effectually short-circuits the faulty lamp, switching. 
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Mr. W. R. Raw .inas said they had to thank the author for bringing to 
their notice very interesting facts in connection with the working of con- 
densers with metal filament lamps. There was, however, still something 
wanted in the Paper, viz., a description of the apparatus itself and also of 
its size. Personally, he thought the size of the condenser was one of the 
most important bearings upon its application for domestic purposes. 
They were told in the Paper that a 5 mfd. condenser was 24 in. by 2} in. 
by 6 in; but that was too large for ordinary applications to lamps. In 
the early days small transformers were produced and attached to the 
lampholder, but they were discouraged by reason of their awkward 
appearance, and he ventured to suggest that the size of the apparatus 
referred to by the author would also kill its use. The application of the 
condenser to incandescent lighting had, indeed, received its death blow by 
the recent rapid improvements in metal filament lamps. He felt that 
point, however, as much as anyone, for he had devoted considerable time 
and money to experiments for the development of the condenser for that 
particular application. The condenser which he used, moreover, was 
very much smaller than that used by the author, occupying only about 
one-fifth the volume. | (Mr. Rawlings here showed exam plesof the way he 
had applied the condenser to fittings.] Again, the author's estimate for 
wiring a house on the series system was (not a fair comparison, for it 
suggested that the short-circuiting should be accomplished by switch lamp- 
holders, which were not to be recommended. He also hoped that before 
the Paper was put on record the author would remove from it the sugges- 
tion in the estimate that it was based upon a system of wiring prohibited 
by the Institution. What he thought was, perhaps, a better application 
of the condenser was for the purposes of dimming a light. He had brought 
out a dimming switch which had 6 or 7 contacts, was self-contained so 
far as the condenser was concerned, and was practically the same size as 
the ordinary tumbler switch. He exhibited a dimmer switch which was 
capable of giving stages from, say, 8 watts to 2 watts, and finally © off.” 
even on the last stage there was a perceptible incandescence of the fila- 
ment, quite enough for many night-light purposes. In connection with 
the use of lamps in series he recognised that the amperage of the lamps 
was the important point, and for that purpose he had devised a holder 
which would necessitate a lamp of the correet amperage being installed, 
the holders not being interchangeable. He had abandoned, however, all 
idea of using lamps in series. 

Mr. A. E. BAvLES said that in such systems it was essential that the 
apparatus used should be absolutely reliable. Personally, he would not 
like to recommend a condenser which would not stand a strain of 1.000 
volts alternating current foruse ona circuit up to 200 voltsorthereabouts. 

Mr. W. M. MonbEv said that Mr. Rawlings’ remarks showed that there 
were two sides to the question. He quite admitted that the success of a 
system must depend on details, The author had brought before them 
for the first time a new aspect of the use of condensers in practical work. 
a departure which he could not help thinking was very promising. It 
showed that electrostatic condensers had now reached a stage where they 
would rank with transformers as regards suitability for practical power 
applications. This was an opinion he had tried to put before engineers 
three vears ago, when he read a Paper before the Institution. The 
author had alluded to that Paper, and he was interested to find that the 
author's results of losses practically contirmed those he (the speaker) had 
given. The great difficulty with transformers, as they all knew, was to 
make them efficient in small sizes—it was easy to make them forseveral 
kilowatts with a magnetising or no-load loss of, say, only one per cent.. but 
to get them for ore lamp, say 50 watts or 100 watts, with a small per- 
centage no-load loss, was quite impracticable. The feature of condensers 
was that their losses were very small even in the smallest size. In fact, 
the no-load loss was a constant percentage independent of size. Not only 
were the no-load—what he might term magnetising—losses very small, 
but there were no other losses. The C?R losses were negligible. Some of 
the qualities of condensers to which attention had been drawn were very 
interesting and important, especially that of limiting the sudden rush on 
switching on a lamp and the self-regulating properties of the series 
arrangement. 

Mr. F. W. Hewirt, in a written communication, criticised the author's 
figures for the use of the series system in small houses. These figures gave 
a wrong impression of the relative cost of energy and lamp renewals. The 
case assumed by the author worked out at 10,400 lamp-hours per annum, 
that is, 7 lamprenewalslyearly.fat a total cost of 10s. 6d., as against 16s. 6d. 
given in the Paper. He also referred to an occasional peculiar flickering 
in the light given by a lamp in series with a condenser. This flickering 
appeared to depend on what generating plant was in use, and it was not 
observed on lamps connected directly to the circuit. 

The AUTHOR reserved his reply for the “ Proceedings." In his com- 
municated reply he mentions with regard to the use of slip-socket fittings 
in the comparative estimates of wiring costs, that it was not clear that 
slip sockets were prohibited by the Institution Wiring Rules provided 
continuity was obtained by some system of earthing grips, and in any case 
99 per cent. of ordinary dwelling-houses were wired with slip sockets 
without any special method of obtaining continuity. With regard to 
Mr. Rawlings’ criticism of the size of the condensers, this depended 
entirely on the factor of safety which was considered necessary. The 
condensers in use at present were tested at 1,000 volts for use on circuits 
up to 250 volts. By reducing the straining voltage to 500 it would be 
possible to reduce the dimensions to about one quarter of their present 
size. It was not considered advisable, however, to reduce the factor of 
safety because it was realised that in order to extend the use of condensers 
an absolutely reliable article must be offered. He did not think the 
reduction of the dimensions of such importance as was assumed, as the con- 
denser could generally be put in such a position that its dimensions were 
relatively unimportant. 


THE EFFECT OF HEIGHT OF SUSPENSION OF {LAMPS 


UPON THE INTENSITY OF ILLUMINATION.* 


BY W. E. BARROWS, JR. 


It has been demonstrated by numerous investigators, and it can 
be shown mathematically, that the illumination at a given point in 
a normal plane due to a tubular source of light of infinite length 
varies inversely as the distance from the source to the point illumi- 
nated and not inversely as the square of the distance, as in the case 
of a point source. It is also well established that the illumination 
at à point on a normal plane due to an infinite surface source is 
quite independent of the distance between the point and the source. 


Fic. 1.—THE INTENSIVE TYPE or POLAR CaANDLE-POWER CURVE.’ 


Luminous sources having infinite dimensions are, of course, merely 
theoretical, but it is interesting to investigate practical conditions. 
For this purpose the writer chose the 100-watt tungsten unit 
equipped with the intensive type of high-efficiency reflector. This 
type of reflector is so designed that when it is used with the proper 
lamp and the units are properly placed approximately uniform 
illumination on the working plane will be obtained. The distribu- 
tion of light in a vertical plane through the axis of this type of 
lighting equipment is shown in Fig. 1. 

To investigate the effect of the height of suspension, the writer 
has assumed a room 50ft. by 50ft. in area. The lamps are placed, 
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Fic. 2.—EFrrct oF HEIGHT UPON THE INTENSITY OF ILLUMINATION AT 
CENTRE OF Room. 


according to common practice, at centres of equal areas, each 10 ft. 
square in this case—that is, five rows of five lamps. The reflections 
from walls and ceiling are neglected, and the results are calculated 
from the polar candle-power curve of Fig. 1. 

The illumination of the centre of the room was determined for 
three conditions: First, due to one lamp (that over the central point 
considered) which may be assumed as a point source; second, due 
to the central row of five lamps, and, third, due to the 25 lamps. 


* Abstract of an article in the ** Electrical World." 
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' The results thus calculated with the lamps at different heights 
are represented graphically in Fig. 2, together with those for the 
theoretical infinite linear and surface sources. 

. In interpreting these results it must be borne in mind that the 
Jamps have been raised from 8 ft. to 20ft., and no correction has 
been made for reflection from walls and ceiling. These curves thus 
represent the maximum decrease that may be expected even witb 
dark walls and ceiling. Moreover, as the lamps are raised the rays 
passing to the walls and ceiling would strike those surfaces at angles 
which are more effective in throwing this light on to the working 


lane. 
i This article was prompted by the feeling that many mistakes are 
continually being made in the lighting of large rooms by locating 
the lamps too low. There appears to be a tendency to locate the 
lamps of an installation 10 ft. or 12ft. above the floor, irrespective 
of the size of the room, height of ceiling, class of service or condi- 
tion of the surroundings. In a large room with the lamps placed 


at this height the sources of light are only a little above the line of 
vision and shine into the eyes of the individual observing objects 


around the room. 
and the illumination is less effective and less satisfactory than when 


lamps are placed higher and out of the range of vision, although 
the intensity may be several per cent. less. 


Tor SS 


ELECTRICITY SUPPLY AT STAINES AND EGHAM. 


The supply of electricity in scattered country districts 18 a 
problem that often presents several difficulties from the com- 
mercial point of view, and on that account such districts are 
not as well served as their inhabitants could wish. Yet there 
is a large opening for enterprise in this direction if only the 
problems involved are solved in the proper way. As an 
example of progress in this field we may refer to the supply at 
Staines and Egham, which shows what can be done in districts 
of this kind. 

The electric supply station at Egham, which was completed 
about two months ago, and of which we gave a few particulars 
in connection with the ceremony of laving the foundation 
stone (see THE ELECTRICIAN, October 6, 1911). is also a good 


example of the change that has recently taken place in 


electricity supply and how the modern power station may 
in no way mar thefeaturesof an attractive 
residential district. Indeed, in the present 
instance, so unlikely is the electricity 
supply station to prove an evesore or a 
nuisance to residents in the neighbourhood, 
that it has been erected adjoining the main 
road; and passers-by would doubtless 
in most cases be unaware of the nature 
of the building if it were not for the 
name of the Company which catches one's 
eye amid the surrounding trees. 

A view of the station from the road is 
given in Fig. 1 herewith, from which it 
wil be seen that considerable credit 
attaches to the architects, Messrs. W. & G. 
Gray, of Egham. The gasometer of the 
neighbouring gasworks will be noticed 
through the trees in the background, and 
residents can scarcely fail to be impressed 
by the great cleanliness attached to the 
generation of electricity, such cleanliness, 
of course, being also a feature of this 
illuminant. | 

When the erection of the power 
station was first mooted considerable 
opposition was aroused among residents near the site, 
owing possibly to their experience of the smell and dirt 
associated with gasworks. This opposition caused much delay 
in the erection of the station, necessitating the holding of a 
Board of Trade inquiry, when the engineers gave their assur- 
ance that they would take special precautions to obviate any 
possible trouble from noise, smell or vibration. Now that the 
station is completed and in operation, we do not think that 


In this way the pupil of the eve is contrectcd 
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the slightest objection can be taken to what is an undoubted 
acquisition to the residents in Egham and Staines. 


As a number of particulars of the station were given in our 
issue of October 6th last, as mentioned above, we no not wish 
here to do more than mention a few features of more particular 
interest. 

a view Is given In Fig. 2, 


of which 


The generating plant 
comprises two 94 kw. Diesel engines by Messrs. Mirrlees, 
Bickerton & Dav. direct. coupled to Crompton single-phase 
The exciters are 


alternators running at 2.000 volts and 50 ^. 


l.—VikEw oF EcnaM POWER STATION, 


Fr. 


| coupled on the same shaft, and the plant is capable of giving a 
' 10 per cent. overload for two hours. There is space in the 
| engine room for two more sets of larger size. The following 
| fuel consumption was guaranteed for a load of unity power 


. factor, and on official test slightly better figures were 


| obtained :— 

| Full load des we OOS Db. of oil per kw. P our. 
Three-quarter load... 0772 ,, - a 
Half load 079 *» 3 

l Quart ir load ... l:15 ,, 7 S 

| : : ; 

| Particular attention has been given to the question of the 


water supply for the Jackets of the engines. The water is 


7 
Fic. 2.—INTERIOR OF POWER STATION, SHOWING OIL ENGINE SETS AND COOLER. 


circulated through the jackets by two electrically-driven 
direct-coupled centrifugal pumps, one being a spare. A 
Little cooler, supplied by Messrs. Heenan & Froude, which 
can be seen at the left-hand side of Fig. 2, is also installed. 
This cooler consists, as will be clear from Fig. 3, of a hori- 
zontal, cylindrical chamber or casing. The lower part of this 
casing contains water, and in it are arranged a number of con- 
centric metal plate cylinders fixed aboüt 1 in, apart, and in 
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severalsections. "These are carried on a shaft which is revolved 
at a slow rate through worm gearing driven from the fan shaft. 
These cylinders are open at both ends and are all of the same 
length. The lower half of the cylinders dips into the water in 
the casing, and as the cylinders revolve a thin film of moisture 
on each side of each plate is carried into the upper portion of 
the casing. A propeller fan fixed at one end of the cooler 
and driven by a belt from one of the circulating pumps 
causes air to travel through the annular spaces between the 
cylinders. The air and water are passed through the cooler in 
opposite directions, and baffles are fitted to ensure proper 
distribution. 

The amount of water evaporated does not average more than 
2 per cent. This is made up by connecting the ball cock in 
the tank with another tank which is kept charged from the 


latches of the cell doors. It was supplied by the 
Electrical & Ordnance Accessories Co., and Everett, Edgcumbe: 
instruments have been installed. The panels, reading from 
left to right, are as follows: Alternator No. 2, alternator No. 1, 
"bus bars, station, Staines feeder, Egham feeder. The syn- 
chronising instruments are on brackets at the left-hand side. 

The station, one end of which is at present used as a cable 
store, is lighted by twelve 100 c.p. Osram lamps, and Holo- 
phane shades are everywhere installed. Over each doorway 
is a 200 c.p. lamp. 

By no means the least interesting feature of the station 1s the 
residential flat that has been built over the offices and meter 


E,  —————— 


^ G. 5.—REAR OF POWER STATION. 
Fic. 3.— Lirrr.Ee COOLER. Fic , 


works well by means of a motor-driven rotary pump worked | room, which adjoin the engine room. This flat is shortly to 
by means of an automatic starter and float. (See Fig. 4.) be occupied by one of the engine drivers, and it may be 
Very little power is required to drive this machine. practically | noted that electric heating and cooking has been provided. 
only that necessary to pass the air through the cylinders and to | The kitchen range, of which a view is given in Fig. 7, is of no 
circulate the water, and the same motor that drives the circu- | little interest, whilst a large Therol heater provides hot water 
lating pump for the jacket water serves for the fan and to | for all purposes in the kitchen and bathroom. An office 
rotate the cylinders of the cooler. " Therol" lavatory basin has also been installed in the offices 
This cooler will also be noticed projecting through the wall | below, and has already done good service. All offices and 
of the engine room in Fig. 5, which gives a view of the rear of | rooms, moreover, are heated by electric radiators. 
the station. Three large oil tanks occupy a prominent position Turning now to the distribution system, two feeders leave the 
in this illustration. These are connected to a stand pipe in | power station. one of these supplving the Staines district to the 
the garden in front of the station, and are filled periodically | north of the river. whilst the other supplies Egham. The 
from an oil waggon in the roadway by means of a small | character of the load in the two districts differs considerably, 


hand pump. that in Staines being more dense and comprising a large number 
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Fic. 4.—JAckEeT WATER AND COOLER ARRANGEMENT. 


The oil is delivered from the tanks to the engine room by a ! of shops, whilst Egham is of a more residential nature and, with 
rotary pump driven by a Rhodes repulsion motor, which is con- | the exception of a street of shops, is very scattered. The 
trolled by a double-pole switch. The oil is pumped into two ! high-tension feeders are concentric, paper insulated, the outer 
graduated tanks near the roof so that the oil consumption can | being earthed at the switchboard. 
be carefully recorded. A kiosk containing a 20 kw. transformer has been fixed in 
_ The switchboard (see Fig. 6) is of the cellular type, the | each town, and low-tension mains have been laid in many o 
isolating swi ches being interlocked with the oil switches and | the principal streets. A large part of the distribution, how- 
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ever, is by high-tension mains with transformers on consumers’ 


premises. Where several adjacent houses are supplied, a low- 


tension main is frequently run from the transformer installed 
on one consumer's premises. 

A declared pressure of 100 volts 50 ~ has been adopted, 
so that consumers can have the advantage of employing low 
candle-power metal lamps. Several tappings are also provided 
on all transformers, so that the secondary pressure can be 


altered to meet variation in pressure drop. 


Figg 6.—HIGH-TENSION SWITCHBOARD. 


Particulars of the cables, which are of Messrs. Siemens’ 
manufacture, and the system of distribution were given in our 
issue already mentioned, and also of the interesting fact that 
the Board of Trade have allowed the earthing of one pole of 
each consumer's wiring, thus facilitating the cheapening of the 
installation bv employing Stannos or other concentric wiring 
and single-pole cut outs. The outer of the concentric wiring 


is permanentlv earthed on to the armouring of the mains. and 
connected also through a removable link to the neutral 
conductor of the low-tension service cable,which is either t win 


or three-core. 


* Fig. 7.—CookiNc Rance iN ResipENT:AL Fuat at Eaghiam Powka 


STATION. 


The system of charging in force is especially worth mention. 


This is by a two-rate meter, the charge for energy being 2d. per 
unit, except during a few hours at peak load—viz., between 
5:50 p.m. and 8:50 p.m. in winter and 8 p.m. and 11 p.m. in 
summer, when 7d. per unit is charged. As no distinction is 
made as to the purpose for which current is used, great en- 
couragement is given to electric heating and cooking, and con- 


sumers are in every case recommended to put in wires large 
enough to supply electric utensils. The ease with which such 
apparatus can be supplied with the existing wiring enables the 
Company to leave apparatus on trial for any period without 
it being necessary to put in special wiring or meters. Although, 
of course, the Company has commenced operations at a rather 
unfavourable time of year, itis interesting to note that four of 
their 75 consumers have already installed electric radiators. 

In nearly every case consumers prefer the two-rate system 
when its advantages are pointed out ; but to meet other cases a 
flat rate of 6d. is also offered. The meter rent is 2s. 6d. per 
quarter in the latter case, and in the case of the two-rate 
system 4s. per quarter, owing to the cost of the time switches. 

Finally, we must thank Messrs. Handcock & Dykes, consulte 
ing engineers to the Company, for giving us facilities for obtain- 
ing the above particulars and photographs, and Mr. F. W. 
Strickland. the engineer and manager, for showing us over the: 
station and explaining the various points of interest. 


THE TELEFUNKEN COMPASS. 


|. A difficult but importent problem for those connected with ships 
and be!loons is the determination of their position or course at any 
partieular moment in unfevourable weather. Wireless apparatus 
for some time has appeared to be a suitable means for this purpose, 
and numerous ways have elreedy been suggested for meking use- 
of this new method of signelling. A series of solutions have, in 
fact, been found without. however, any of them being suitable enough 
for extended practice! use. The problem, stated more precisely, 
consists in the determination of the relative positions of a movable 
wireless station with one or more fixed stations bv any one measure- 
ment. There are two principal though different wovs so fer possible 
for this purpose. One consists in the moving strtion whose position 
requires determinetion sending signels to a fixed station which in its 
turn sends back the direction from which these signals have been 
received. The p2rticular position is determined in the fixed station 
end trensmitted by wireless means to the moving station, The 
second arrangement consists in the fixed station sending out signals 
and the moving station determining from which direction they are 


Á 


coming. 
In both errengements it is naturelly necessary that one of the 


Stations, either the fixed or the moving one. should not transmit 
signals in gll directions, but thet the oscillations sent out by it should 
be directive. 

Directive sending is eccomplished, 2s is well known. by special 
unsymmetrical entennwe. Such entenne cre considerably more 
complicated then those of the undirective symmetrical type and 


This greater space is, however. seldom 


require a greater spes. 
"uch an- 


aveilsbhle on movable stations such 2s ships or bslloons. 
tenn further lead in such ezses to serious complications. which are 
not without hermful intluence on the working of the ship or the bal- 
locn. It therefore follows thet it is practically impossible to’ use 
directive entenne on board ship. 

In spite of this feet en arrangement is used in the French mercan- 
tile marine in which directive sntennæ are employed on bord ship. 
Those entenne consist of two double antennze whose planes intersect 
wt an engle of 90 deg. This arrangement is due to Bellini end Tosi 
ind in it the receivingopporotus is connected to these sntennæ through 
è so-called " rsdio-goniometer." The determinstion of the position of 
theship is then effected by determining when passing 2 coast station 
from which direction the signals of the fixed stations wre strongest or 
wezkest. With the he!p of a chert, on which the fixed stations are 
mèrked. the position of the receiving stetion can then be determined. 
The disadvantage of this errengement lies in the fact thet the ship 
stetions must carry inconvenient end compliceted eantenne and 
unusu: receiving 2pparetus, Besides that. an individue!ly different 
calibration of this " compass " must be made for eech particular ship. 
Further, on account cf the small beam of g ship, which only allows a 
smell entenn& orec. very short wave-lengths have to be used in the 
Bellini-Tosi zrrangement. Such short waves have. however, the 
property of being easily reflected from conducting surf5ces and so 
deflected out of their proper direction. A large ship with its con- 
siderable masses of metal possesses great possibilities of retlection,. 
and the deviztion must be determined as with a compass by in- 
dividual calibration. 

It therefore appears to be advantegeous from the practical point 
of view to use the system in which the fixed stations send out directive 
signols and the movable receiver. which is thus equipped with an ordi- 
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nary antenna, determines the direction from which the signals come. 
The foregoing considerations have already been dealt with two or 
three years ago by the Prussian Ministry of Works, with the result 
that such an arrangement has been designed. Researches lasting 
several months were undertakenon the Miiggelsee in the neighbour- 
hood of Berlin, where transmitters with directive antenne consisting of 
a number of single wires were erected at two fixed points. The trans- 
mitting antennz consisted of 32 low masts disposed at equal distances 
round the circumference of a circle about 200 metres in diameter. Wires 
were connected from each pair of opposite masts to the apparatus at the 
centre of the circle. The transmitting apparatus wes then connected 
successively with each pair of antenn:e and different letters or signals 
are transmitted from cach pair. If an ordinary acoustic receiver with 
undirective antennz is placed in the plane of that couple which is in 
operation at any particular time, then this receiver obtains the maxi- 
mum energy, the half wave-length being chosen so as to be about 
equal to the distance apert of the mosts,— If. on the other hand, the 
receiver is accurately at right angles to the plene of the mast pair in 
use the oscillations received are opposite in ph»se and counteract 
each other. The arrangement is so chosen that with each entennie 
pair, and therefore with cach different position. a different siens! is 
transmitted. The receiving Operator must then determine in the 
telephone which letter is loudest or softest. The position of the 
transmitter is shown on à chort as well as the respective vatennie 
pairs ond their different letters. If two such transmitters ore at a 


Fic. 1.— MODEL or TRANSMITTING ANTENNE SWITCH SBOWING DRIVING 
ARRANGEMENT. 


certain distance apart the receiver can determine their respective 
directions and so show them on the chert thet the intersection of 
these lines will give the actual position at the moment. In this 
arrangement it is necessary for the telegraphist to notice not only the 
loudness of the various signzls. but the letters they are sending. 
The greater the number of antenn:; used the more accurately ean 
the direction be determined, but, on the other hand. the gresterare 
the number of signals which the telegraphist hss to keep separate. 

As a result of these tests the Telefunken Company has devised à new 
method whereby the task of the telegraphist is considerably lightened. 
The usual transmitting arrangement is retained, but the directive 
transmitter antennes described above are combined with a second 
undirective one. Immediately before beginning work with the 
directive transmitter the transmitting apparetus is connected to the 
undirective transmitter and a short signal, known 'as the “time 
signal," is transmitted. Then the transmitter is connected auto- 
matically with the single directive antennx-pzir and sends out a short 
sign (dot) at regular time intervals from each of the directive 
antenna. This sign is the same for all the directive antennz. 
The directive signa!s always begin with a certain antenne, e.g., the 
north-south one, and then continue in a clockwise direction at 
constant time intervals, 


The standard receiver of the station that’ requires to determine its 
position comprises a new amplifying apparatus in combination with 
an indicator working at the synchronous speed of the sender. This 
is designed as a stop watch and is calibrated in points of the compass. 
'The starting point of the stop watch is the same as that of the sending 
apparatus, in this case e north-south direction. The telegraphist 
hears the time signal of the sender and starts the stop watch. At 
this moment signals in a north-south direction are being sent out from 
the directive antenn:? and the movement of the stop watch begins. 
When the telegraphist hears the minimum sound he stops the watch, 
The hand then shows that direction of the sender from which the 
minimum sound is received. 

The speed of revolution of the sender or the stop watch is one 
every half a minute so that 10 complete measurements of the sound 


Fic. 2.—TELErUNKEN Stor WATCH. 


loudness ean be made in five minutes. The average can therefore be 
determined with much higher accuracy than by a single measurement. 
The sender arrangement works automatically and requires no super- 
vision, While the only task of the telographist at the receiving station 
is the determination of the minimum sound and the starting and 
stopping of a stop watch. 

If only a fixed transmitter isaveileble the direction from this to the 
movable receiver con only be epproximetely determined. and if a 
position determination is desired the distance from the tixed station 
must be determined by sounding or other such means. 

If two fixed stations are eveilebls two direction determinations 
must be taken by the receiver. Toese must then be drawn on the 
chart, their intersection giving the place of the receiving station. 


GF ® 


Fic. 3. 


The accuracy of this incre2ses the nearer the receiver is to either of 
the fixed stations and with the approach of the observed angle to 
90 deg. 

From results obtained in this way it seems possible for a fixed 
sender to determine the angie within 3 deg. or 4 deg. 

The new apparatus designed by the Telefunken Company for the 
determination of direction consists of a transmitting arrangement pro- 
vided with special antenna. There is further a specially calibrated stop 
watch and the standard receiver. The whole arrangement is known 
as the Telefunken “ compsss." Fig. 1 shows a model of the trans- 
mitting entennz and Fig. 2 the form of stop watch used. 


= 


f. 
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It is proposed to erect a chzin of fixed stations every 25 to 50 miles 
round the coast of Germany, so that the greotest distance of the air- 
ship stations from these stetions would be 25 miles. A similer chain 
of stations 50 miles apart slong the north cost of Germany would 
prevent an airship from inadvertently tying over the seo. 

The electrics! requirements for such a station would be less than 
0-5 kw. The stations would be inste!led either in or near to large 
towns or villeges, and would obtain their energy from electricity 
works. For cerrving the antenne existing chimney stacks could be 
used, while no personnel would be required gs the spporatus works 


autometic:llv. 

Fig. 1 shows the principe] port of the interior of such 2 transmit- 
ting station, viz., the sutomoticswitching arrangements to the single 
antenne. A vertical sheft of insulating meteria! is used round which 
a series of points are fixed on insuletors the entennw being connected 
to these. Two contects, which ere slowly rotated by the motor, 
connect the sending apparatus with the 32 antenne at regular time 
intervals. By the same arrangement the sending appsretus is con- 
nected for à moment to the undirective time antenna. 

Another improvement mede by the Telefunken Company, viz.. 2 

A 


new arrangement of antenn:e from the sender, is shown in Fig. 3 
è entenne in the usual way 2nd 


Under this. and 


«o c€1! 


single neutral mast carries sn umbrell 
this serves for sending out the time signels only. 
separated from the umbrella. wires, ore the wires of the directive 
antenna which are anchored to outer end shorter mests. Such 2 trèns- 


mitting grrengement hes been instelled et Gertenfeld, near Spandau, 
The advantage of this 


where the centre! mest is about 65 ft. high. 
The sketeh 


arrangement is thet 2 single mast carries both entenna., 
in the upper left-hend corner of Fig. 3 shows dis.grammaticelly the 
direction of » ship from two coast stations. Thesketch in the upper 
right-hand corner is @ diegram showing the working of the contact 
apparatus which connects the trensmitting epperstus with the 


various 2ntenne. 


THE LIVERPOOL UNIVERSITY SCHOOL OF 
ENGINEERING. 


On Seturdey lest Lord Haldene opened the Herrison—Hughes 
engineering lè borgtories et the University of Liverpool, thus bringing 
the facilities available for engineering education at this university to 
e very high stenderd. Historicelly the development of the engineer- 
ing school zt Liverpool is interesting, the first notable step being 
token in 1886, when the Herrison Choir of Engineering was founded 
by the lete Mr. Thomas Herrison. who geve £10,000 for the purpose. 
The endowment of the Chair was subsequently incressed by the lote 


Fic, 2.—Marine S8corcH. BoitgR. With FORCED DRAUGHT AND STIRLING WATRR-TUBE 
BOILER (ON THE RIGHT). 


. 


Mr. S. B. Guion, who edded £1,000 to the original foundation. Dr. 
Hele-Shaw, the first professor, began his work without any lebora- 
tory; but this difficulty was soon overcome by the generosity of 
another Liverpool citizen, the late Sir A. B. Welker, Bert., who built 
and equipped the Walker Engineering Laboratory at a cost of about 


| 


| 
| 
| 
| 


£24,000. This laboratory wes formally opened on November 2. 
1889. In 1903, when the university received its charter, it was 
recognised thet the importence of engineering 5s & branch of the 
university study had become sufficiently grest to werrant the estab- 
lishment of a separate feeulty with specie! degrees in engineering. 
In 1903, the lète Mr. Devid Jardine founded the Choir of Electrical 


Fic. 1.—View or THE Gas PRODUCERS. 


Engineering, with èn endowment of £10,000, to which Dr. E. Marchant 
wes appointed; end in 1905 the new loboretories of applied 
electricity were erected in Brownlow-street, at » cost of £15,000, ag 

The Walker engineering laboratories originally consisted of 2 three- 
storey buildingattzehed to enot her of one storey, the latter containing 
the woodworking department. Another storey 
has now been added to the wood workshop, 
while} about two-thirds of the space in this 
extension is devoted to cloak and locker rooms 
end s students’ common room, the other third 
being used as en extension to the wood workshop. 

The new Harrison—Hughes laboratories have 
been erected at a cost, including equipment, of 
about £40.000, out. of funds provided by Mr. T. F. 
Harrison, Mr. J. W. Hughes and Mr. H. Harrison. 
shipowners, of Liverpool. The new building is 
in the form of èn L-shaped block, four storeys in 
height, projecting from the north side of the 
Walker engineering laboratories. Inthe internal 
engle between the higher buildings is the new 
boiler end ges-producer house, with roof-lights. 
Through communication between the Walker 
laboratory and the Harrison-Hughes laboratories 
is made at every floor. 

In the Herrison-Hughes ls»boratories special 
attention hes been given to all problems relating 
to the utilisation of fuel for power purposes, and 
especially to work relating to internal-combustion 
engines and gas producers, the sections of the 
laboratories which deal with these subjects being 
unusuelly well equipped. The boiler and gas-pro- 
ducer house contains a Stirling water-tube boiler, 
capable of generating 3.000 1b. of steam per hour, 
and a marine boiler capable of generating 1.000 1b. 
ofsteam per hour. Thesteamsent to the engines 
may be either saturated or superheated, an independently fired super- 
heater being used for this purpose. The whole of the boiler plant and 
auxiliaries have been arranged with a view to enabling the efficiency 
of every section to be determined separately as well as the resultant 


efficiency of each complete unit. 


( 


212 


THE ELECTRICIAN, MAY 24, 1912. 


Four different types of gas producers have been provided, one of 
which is the latest type of suction gas producer for gasifying bitu- 
minous coal. This has complete auxiliaries for removing the ter end 
dirt from the gas before it is sent to the engines. This producer is 
also capable of gasifving peat and various kinds of trade refuse. It 


will, therefore, enable valuable data to be obtained regarding the 

fuels which may possibly be used in conjunction with ges engines. 
The internal-combustion engine laboratory contains three gas 

engines, which are arranged for experimental work. 


In one case the 


Fic. 3.—50 n.r. DIESEL Oir ENGINE. 


engine may be used alone, the power then being absorbed by a rope 
brake on a special water-cooled wheel; or it may drive a dynemo 
and air compressor. the dynamo circuit being then broken. When 
the engine is disconnected from the dynamo, the dynamo, acting 25 a 
motor, may drive the air compressor. Another engine is fitted with 
cam-disengeging gear for enabling experimental work to be done on 
the variations of the specific heat of the working fluid in the cylinder, 
due to variations in temperature 2nd pressure, in the way first do- 
vised by Dugeld Clerk. All the gas engines are provided with 
arrangements for varying the volume of the compression space, so 
that experiments can be made for determining the effect of variation 
in the compression pressure on the power and the efficiency of the 
engines. Several Diesel engines and air compressors are also 
provided. 

The steam engines, both of the reciprocating and the turbine types, 
are in the Walker Jaboratory. They consist of a triple-exp2nsion 
marine engine of 150 B.H.P. at 150 revs. per min., and a single- 
cylinder vertical reversible engine of 15 B.H.P. There are two stem 
turbines ; one of these is of the de Laval type. of 15 B.H.P., and it is 
fitted with two sets of nozzles, one set for working with atmospheric 
exhaust, and the other set for working with a 28 in. vacuum. The 
other steam turbine is of the Rateau type, of 60 B.H.P., with eight 
pressure stages. It has been specially constructed for experimental 
purposes, and it is capable of using highly superheated steam. This 
turbine is direct coupled to a dyname, the field magnet frame of 
which is mounted on bell bearings, so that. by means of a lever and 
weights, the torque can be directly measured and the effective power 
given to the dynamo can be obtained. The pressure gradient of the 
steam, during its flow through the turbine, is shown by pressure 
gauges which are in connection with each wheel chamber, and the 
temperature of the steam at various points within the turbime can 
. be measured. 

The applied heat laboratory is being equipped with apparatus for 
experiments relating to the physical properties of gases and steam, the 
flow of gases and of steam through nozzles, the determination of the 
temperature gradient during such flow, and the velocity of efflux 
from the nozzles. Other apparatus will enable experiments to be 
made on the flow of heat through metals, ‘non-conducting " and 
refractory substances, also on the rate of transfer of heat to and from 
these substances by convection and radiation. Arrangements have 
been made. and apparatus provided. for experiments on injectors, 
steam-jet water pumps, ejector condensers, steam-jet blowers and 
exhausters. Another part of this laboratory contains a refrigerating 
and ice-making machine, of 1 ton capacity, and there are also a 


, and gaseous fuel. 


number of glass models for illustrating circulation in various types 
of water-tube boilers. | 

Four rooms have been provided on the ground floor in the west 
wing for fuel testing end ges analysis. One of these rooms is 
equipped with severe! different types of apparatus for experimenta 
relating to the anclyais of products of combustion and of the gases 
used in internal-combustion engines. Another room is devoted to 
the experimental] determination of the calorific vzlues of solid liquid 
In & third room are the appliances necessary for 
meking proximate analyses of cosl. with the 
object of determining the percentz ge of moisture, 
hydrocerbons, fixed carbon and ash. Apparatus 
is also provided in this room for experiments on 
the fractione! distillation of oil. also for the deter- 
mination of viscosity and the flashpoint. On the 
east side of the internal-combustion laboratory a 
platform 5ft. bove the level of the floor haa 
been provided for experiments with water tur- 
bines and on the flow of water through channels 
and over weirs of different kinds. 

The larger machines for testing the strength 
and other properties of mete!s, stones, bricks, 
cement 2nd concrete, both for tesching, research 
and for commercial purposes. żre in the Walker 
Lsborstorv, while the sm:ler machines and 
sppsrotus rre ins room on the first floor of the 
Harrison- Hughes Laboratories. 

The Jeboratory for experiment! work in 
dynamics end the kinematics of mechines occu- 
pies 2 jerge room on the first tloor in the west 
wing of the new laboratories. It is equipped 
with appasretus for illustrating the application 
of the fundsmentzl laws of dvnemics to machines 
end machine parts, including experiments on the 
hiloneing of rotating and reciproc:ting masses and 
on'gvroscopie'setion. Otherapphences illustrate 
the action of typical mechanisms. Experimental 
work relating to friction is also done in this room. 

A large sp2ce in the new buildings has been set 
aside for the drawing department, while adequate workshop accom- 
modation has also been provided. There are besides a library and 
numerous lecture, class and other rooms. 


ON PHASE ADVANCERS FOR NON-SYNCHRONOUS 
MACHINES. 


BY GISBERT KAPP. 
(Concluded from page 227.) 


Summary.—In a non-synchronous machine the rotor current and rotor 
flux are in quadrature, and if the rotor current is made by some means to 
lag less than 90 deg. behind the flux, the phase of the stator current is 
advanced, there is an improvement in the power factor and an increase 
in the overload capacity. After referring to the means adopted by 
Leblanc to attain this end the author considers the theory of this method, 
the main objection to which is that it involves the driving of an auxiliary 
machine to inject a suitable E.M.F. into the rotor of the non-synchro- 
nous motor, and there are some difficulties in commutation. In order 
to get overthese objections the author has devised a vibrator for injecting 
this E. M.F. The theory of this machine is discussed and some prac- 
tical results are given. 


— ——M 


THE VIBRATOR. 

Let, as shown in Fig. 10, a ring be wound so as to produce a 
magnetic axis on the line XX and place within the ring a bar 
magnet NS to which by means of a spring, weight, or a weak 
direct-current winding on the ring, a normal or zero position 
along the axis YY is secured. Let this directing force be so 
feeble that it may be neglected in comparison with the force 
exerted on the poles of the magnet by a current traversing the 
main winding on the ring. A current flowing through the 
winding exerts a turning couple on the magnet, the sense chang- 
ing with the direction of the current. If then the alternating 
current of the low frequency of the slip be sent through the coil, 
the magnet will be set into vibration symmetrically in regard 
to its zero position. The greatest angular excursion on either 
side of the YY axis will depend, amongst other things. on the 
mass of the magnet. If this is great, the angle will be small. 


— 


* '" Journal " Institution of Electrical Engineers, Vol. XLIL, No. 195, 
p. 599, 1909. 
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Assume that the angle does not exceed such a value that the | from which we find for the crest value of the velocity, when the 
poles come outside the influence of the winding, then the | magnet passes zero position 
turning couple exerted by the current on the magnet will always "€ FE (1) 
be proportional to the current strength, andif the current follows T CO R ee CS 
a sine law we shall have a simple harmonic vibration. As the | Time is counted from the moment that the current is zero, 
poles sweep past the stationary coils they induce in them an | which corresponds to the moment that the vibrator goes 
E.M.F. the magnitude of which is at any moment proportional | through zero position, The maximum excursion either way 1s 
to the speed. There is thus an interaction between the alter- z ; 
nating current and the mass inertia of the vibrating part. The (2) 
current produces vibration and the vibration induces an E.M.F. 2 | | | 
Since the swinging system can absorb and give out, but cannot This must not be so great'as to bring the poles within the 
permanently store energy, it follows that the injected E.M.F. | influence of the opposite coils, for in that case the magnet would 
must be in quadrature with the current, and the only question | get into continuous rotation and the apparatus would become 
that remains to be investigated is whether this quadrature is | a synchronous motor running light. Rotation may be pre- 
of the right sense, that is to say, whether the injected E.M.F. | vented by damping coils on the XX axis. It will be noticed 
that the angle of vibration becomes less as the slip increases. 


is leading over the current. Only on this condition can an 
apparatus constructed as shown in Fig. 10 be used as a phase Let r be the distance between neighbouring wires, P the 
width ofa pole, [the length of the stator cylinder and I the crest 


advancer if inserted into the rotor circuit between slip ring and 
value of the current, then with the induction B in the air-space, 


the usual starter. 
That the injected E.M.F. must be leading will be seen from | the force exerted by one wire is IBI. Within the polar width 
the following argument. At the moment that the magnet goes 


through zero position its velocity has crest value and the 


-v 
a= == 03 
€. crue 


T" I 
P there are on each side , Wires, so that the whole force is 


kinetic energy contained in the swinging mass is a maximum. PIB 
This energy must be taken out of it by the time it comes to rest 2 : 10 dynes 


at the extremity ofits swing. This energy is transferred to the 
circuit during the time that the current grows from zero to its 
crest value. On the other hand, in the first part of the return 
swing energy must be given by the circuit to the vibrating mass, 


PIB — $ the total flux produced by the direct-current winding 
on the magnet. Expressing this in megalines N and the force 
in kilogrammes instead of dynes we obtain 
] N ; : 
—(.9sRI.. ' 
F=0-285(") 1 qon w x 
where I means effective amperes. 
The E.M.F. in one wire is [Bv 100 C.G.S. units (v being in 


: | E 
metres), and since 2t wires in series produce the total E.M.F., 


its crest value is 


a EP 10-6 volts 
and the effective value in volts is 
UN 
; e=V2 z" EE (4) 
Or from (1) and (3) 
ay N 2] 
C m a w ` (5) 


Inserting (3) in (2) we obtain for the excursion expressed in 
metres 


Fic. 10, 


0-285 N I 
a= PS 


sa that it may be acce' erated and the corresponding withdrawal o upto 
orn iJ 


of energy from tk: circuit takes place whilst the current de- 
clines from its crest value to zero. We have thus these con- 
ditions; Whilst the current grows the circuit receives electrical 
energy ; whilst the current declines the circuit loses electrical 
energy. The change in current strength either way is pro- 
mated and thus the phase of the current is advanced in com- 
parison to the phase of the slip E.M.F. to which the current is 
due in the first instance. The vibrator therefore performs 
exactly the same duty as the phase-advancing dynamo, it 
injects a leading E.M.F. There are, however, differences. In 
the first place the vibrator is not driven by some external 
source of power, but it drives itself. The magnetic field is that 
produced by direct current and it is therefore easy to regulate 
Its strength and with it the magnitude of the injected E.M.F. 
The self-induction is less than of a dynamo because the alter- 
nating current does not pass through any field winding and 
hnally the E.M.F. injected into any phase is due to the current 
in that phase itself and not to the current in other phases as 
with apparatus constructed on Leblanc’s method. 

Theory of the Vibrator.—Let m be the mass of the vibrating 
system reduced to the radius of the alternating-current winding 
and expressed in mass units of 9-81 kg., v the velocity in metres 
per second and F the crest value of the dynamic force of the 
current in kilogrammes, both also reduced to the radius of the 
Winding, then for an angular speed w of the slip vector we have 

d 


v : 
m- +F sin wt=0 
na RE no 


(6) 


Equation (5) is instructive. It shows that the injected 
E.M.F. does not vary greatly with a change of load of the 
motor, for if the load increases, I and the slip both increase so 


. I wm 
that the ratio= although it does diminish as the load increases, 


does not diminish very fast. The result is that the injected 
E.M.F. is fairly constant over a considerable range of load. At 
light loads the advancement of the phase is therefore greater 
than at heavy loads, but this is just what we want. It is 
especially at light loads that an improvement in the power 
factor is most desirable. At heavy loads the power factor is in 
itself already fairly good, so that a small improvement suttices — 
to bring it to unity. Equation (5) further shows that a very 
effective regulation of the injected E. M.F. may be obtained by 
regulating the exciting current of the field, since N appears as 
a square. Thus a 10 per cent. stronger field means 20 per cent. 
more E.M.F. 

It is known that a coil capable of vibration in a direct-current 
field acts as a condenser. In our case the capacity of the 
vibrator acting as condenser is 

B 
a farads. 
T 

A vibrator of the type shown in Fig. 10 was constructed in 

the electrical laboratory of Birmingham University and used 


E 
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by one of my research studenta in an investigation of the pro- 
perties of mechanical condensers generally and also in its effect 
if inserted into the rotor circuit of an induction motor of 8 H.P. 
As only one vibrator was available instead of three, namely, 
one for each rotor phase, the power factor could not be raised 
to unity, but the improvement was nevertheless sufficiently 
marked to generally confirm the theory of this apparatus. The 
following figures show this :— 


Load cede erae. Lie xev cb Eos “seas 1/1 
Power factor without vibrator... 0:58 075 ...... 0-84 
Power factor with vibrator ...... 0-68 ...... 0:82 ...... 0-90 


The primary object in constructing the apparatus was not 
its application to a particular motor, but its use in a scientific 
investigation of the property of a mechanical condenser, and 
for this reason it was desirable to eliminate any disturbing influ- 
ences such as might result from the variable resistance of brush 
contacts. A type was therefore chosen containing only solid con- 
nections in the alternating-current circuit. Thisis, however, not 
the type best suited to the practical purpose of improving the 
power factor of a motor, because the amount of material re- 
quired to produce a given volt-ampere effect is excessive. This 
comes from the limitation of the angle of swing to something 
like 45 deg. on either side of the zero position. By combining 
(5) and (6) we find 


Si oes 
L,=awr V2 


The E.M.F. is therefore directly proportional to the linear 
excursion and to the total flux. In the type of vibrator shown 


in Fig. 10 the poles must be narrow, so that not only is the 
linear excursion limited, but N 1s small. If it were possible to 
employ a stronger field and at the same time allow the angle of 
vibration to increase to any value corresponding to a balance 
between the dynamic forces and mass inertia, we could by 
suitably reducing the moment of inertia of the swinging part 
obtain an enormously greater output from a given amount of 
material. It is quite easy to attain this object by reversing the 
function of the fixed and swinging parts. We need only make 
the direct-current field the fixed part and the alternating- 
current winding the swinging part. The latter then simply 
takes the shape of an ordinary direct-current armature which 
receives the alternating current by means of brushes and a 
commutator. The mass may be reduced by making the arma- 
ture long in comparison to its diameter. 


The practical type of Vibrator.—The introduction of a com- 
mutator might at first sight seem a retrograde step as compared 
with the type of vibrator shown in Fig. 10, but this is not so. A 
commutator is only objectionable if it involves liability to 
sparking. There is no such liability in this case. In the first 
place the maximum frequency of commutation is exceedingly 
low, very much lower than in a phase-advancing dynamo and 
in the second place even this low maximum occurs at the time 
that the current goes through zero. When the current has 
crest value, the armature stands still and the frequency of 
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commutation is zero. At intermediate times there is a current 
of less than crest value and a frequency of commutation less 
than the maximum which itself is already very low. There is, 
therefore, no difficulty in commutation. To test this point I 
have worked a direct-current armature as a vibrator with a 
brush contact of solid copper. There was no sparking. Since 
sparking need not be feared we may use copper-carbon brushes, 
causing a voltage drop of only 0-2 to 0-3 of a volt per brush, or 
say, half a volt in all. This is quite admissible. Let R, be the 
resistance of a rotor phase and p that of the armature winding 
of the vibrator, then allowing one-quarter of a volt for the slip 
ring we have the total resistance in one phase 
0-7 
R= R, +p+- 


Retaining the previous notation and assuming that the two- 
pole armature of the vibrator has z active wires, is D centi- 


metres in diameter and L centimetres long, then we have the 
following relations :— 


r=” om. (7) 

F=0-142 kg .. . (8) 

Uc om Sp e (9) 
v 

=; M. . e © © o « e (10) 


U= 19107, r.p.m. max. speed (11) 


Ni OLNI 
eon) v= meko e 02 
e, 
tan a—gj e e e. e e " . (13) 
30 if S ja the 


The maximum fiequency of commutation is 16 D 


total number of segments and n the number of segments covered 
by onc brush. l 

The fictitious power of the vibrator in volt-amperes is pro- 
portional to 


— m emus 


mt wm 


2 72 2 
NPY N* OA 


e»? 


where A is the current density per centimetre of circumference 
of the armature. The flux N may be taken as roughly propot 
tional to the product of diameter and length of armature, 
whilst the mass may be taken as about proportional to the pro- 
duct of the square of the diameter into the length. By making 
use of these relations we obtain 

LA? 

volt-ampceres=4 ~ > 

where kis a constant. From this formula it would appear as if 
the output of the vibrator depended only on the length of the 
armature. This is not strictly true, because with a larger 
diameter it is possible to permit a larger current density, but 
the length has certainly more influence than the diameter. As 
regards weight and cost the diameter has more influence than 
the length. It is therefore advisable to use an armature of 
small diameter as compared with its length. 

The connection between the vibrating armatures and the 
motor is shown diagrammatically in Fig. 11. The armatures 
VVV are housed in one common magnet frame, the poles being 
excited by a battery or any other convenient source of direct 
current. The power required for excitation is only a fraction 
of 1 per cent. of the power of the motor, and the loss of power 
by winding and brush resistance in the armatures is of the same 
order of magnitude. Against this must be set the reduction of 
copper heat in the primary of the motor, so that practically the 
total efficiency of the motor will be the same with or without 
vibrator. As shown in Fig. 11 the vibrator is interposed 
between the slip rings and the usual starter S. It is advisable 
to put in a short-circuiting switch 8o that the vibrator is out of 
action during the starting period. This switch (not shown in 
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Since c varies slightly with the load, the product of slip and 
tan u is not quite constant, as will be seen from the following 


the diagram) may be combined with the starting handle in such 


way that it is opened when the starter is put to its last position. 
The object of cutting out the vibrator during the starting period | table:— 
is to save it from the high rotor voltage during that period. It Rotor current ............ 100 ...... 200 ...... 300 ..... 400 
need then only be insulated for the slip voltage. 1005 tan a (sc Fig.7)..... 23 .... 245... 24... 2°05 
d ° 
The torque and output circles are so close to each other that 


By using the formulee (8) to (13) and the graphic construction 
of Fig. 7 it 15 easy to determine the working condition of the 
motor for any load, by what may be called a ` trial and error ” 
The operation is as follows: From the working 


it is difficult to accurately scale the distance D, D, and for this 
reason it is better to calculate it. If @,L is the reactance, we 


(17) 


method. 
drawing of the motor we determine the magnetising and the | have DI ED ua 
ideal short-circuit current and we thus obtain the points O, E p eL 
M: ec these points experimentally by any of |. nR 
and or we can find these points experimentally by ME — À D,D, -EDp 4 


Since we do not. scale the distance D,D, there is no need to 
draw the output circle, and we thus get the simplified diagram 


: Unstable |... 


the well-known methods, the motor working alone. 
primary and secondary resistances reduced to star-coupling 
are also known and the winding ratio between the two circuits 
is also known. In fact, all the data required for the ordinary 
circle diagram are supposed to be known. 

Now assume a certain value for tan a and draw EH (Fig. 7). 
Draw the three circles and assume some value for the secondary 
current, thus fixing tentatively the position of D. Draw DH 
and find G. ED gives the current I and therefore by equation 
(8) the force F. The ratio D, D, to D, G gives the slip and 


thus 1D, 
(0) — (0), M 1 
D,G 


may be found. e), — 277 frequency of supply. 

Now find v by (9) and e, by (12) and test. whether e, inserted 
into (13) gives for tan a a greater or lesser value than had bcen 
originally assumed. Take the mean between the original and 
resulting value of tan a and try again; and soon. Having thus 
found the correct position of D fora particular value of tan a 
locate the points d; and d}. Do this also for some other values 
of tan a, so that the curve giving the locus of D can be drawn. 
Then, as shown in Fig. 8, find input, torque, horse power and 
slip for these different points. 

The necessity of drawing so many circles, each with a diffe- 
rent radius and from a different centre, is rather inconvenient. 
The inconvenience may be avoided bv making use of the rela- 
tion between the diameter of the inclined semicircle and the 
length of the base line EM in Fig. 7. This relation is as 1 to 
cosa. If then, we alter the scale in this ratio and swivel the 
inclined semicircle back to the horizontal, the point H goes to 
M and we get the ordinary circle diagram. The same circle 
then serves for every value of a; all we need do is to swivel the 
vector back bv this angle and enlarge it in the ratio cos a to 1. 

An example may be used to explain this simplified construc- 
tion of the vector diagram more in detail. Let the motor 
whose power factor is to be improved by the use of a vibrator 
be constructed for a normal load of 250 i.p. Supply at 3,000 
line volts and 50 frequency. Open circuit star voltage on the 
sliprings 336 V. Star resistance in rotor hot 0-03; star re- 
sistance of primary reduced to rotor turns hot 0-025. Ideal 
short-circuit current in primary — 927 amperes, in secondary 840 
amperes; magnetising current, 87 amperes; circle ratio 9-65:1. 
Each of the three armatures of the vibrator has 130 mm. 
diameter and 240 mm. length of core. It has an ordinary two- 


Kw. Scale 


Fic. 12.—9250 H.P. Motor WITH VIBRATOR. 
13 om. X 24CM, 


THREE ARMATURES 


Fig. 12, where only two circles need be drawn; and these serve 
for all possible values of a. We make OE—87 ; EM=840, and 


draw the torque circle so that 
D D,=ED °?” 
e E 0-4 
To find the input curve, that is, the locus of the primary and 
secondary current vectors, proceed as follows : Assume a value 


` pole drum winding with 48 active wires. Section 44 sq. mm. ; | 
resistance hot 0-0025. With an air space of 1 mm. and an EBEN" E 
excitation of 4,600 ampere-turns (costing for all three fields ide | Locos LI 1 13 
together 450 watts) the flux is 2 megalines. This is, however, e y Pe | f joy | | NI a 
slightly reduced by the cross-turns as will be seen from the pee S be HH et del fae num CET 
following table :— tol. ilo ET] I- aak Db sb eden E ! 
Rotor current ............ 100 ...... ^00  ...... 300  ...... 400 -" | [Torque in| Meter-Kilogram | | | 
Flux. megalines —...... 2598-2 194 oo... poo... 1:75 0 100 200—500 -400 500- 606 700 B00- 500 
R in formula (13)....... 0-01 ...... 0-0366 ,..... 0:036  ...... 0-036 [ da. ds To 
By combining (12) and (13) we obtain Percentage of Full Load Torque. 
0.1;.N?I (1 4) Fia. 13.—950 H.P. 05-50. 8,000 vorts. SYNCHRONOUS Speen 
EE 500 R P.M. VIBRATOR 18 cu. X 21 cm. 


tana. = 
mRitr. 0 
for tan a, for instance, 0-7 as in Fig.12 and draw the correspond- 


put c= d E, od Rode cx ow A) | 

mR \r ingray EN. Over NM as diameter draw a circle ; then assume a 

Let += percentage of slip, then with 50 frequency w -9d4ir value of I and fix the corresponding point D on the input circle. 
c 16) Join D to M and determine G. Calculate D,D, by formula (17) 

eo 6 06; See whether the ratio of D, D, to D, G thus 


le D,G. 
and scale D,G h what it ought to be according to the above 


and 
g 
found agrees wit 
Eg* 


"9. Mtana' 


The mass of the armature is m= 1-82. 


mm. 8ans 
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table. If it is different, assume another current and repeat the 
construction until the ratio comes out right. This gives the 
correct position of the point D for the assumed value of tàn a. 
All that remains to be done is to enlarge the vector ED in the 
ratio of cosa to 1 and swivel to the left by the angle a as shown 
m the diagram. We thus get one point H on the input curve 
from the relation A EFK @ A EDH ; and by repeating the 
construction for different values of tana the whole input curve 
may be obtained. The length of its ordinates represent power 
supplied to the motor. The dotted part where the curve 
becomes horizontal represents an unstable region, that 15, the 
load at which the motor breaks down. In the present example 
this is a little over twice full load. The primary current must 
he scaled from O,, the distance OO, representing hysteretic 
loss. The rotor current must be scaled from E. It will be 
seen that the power factor of the combination motor-vibrator 
is unity from about half load to a little over full load. whereas 
the full load power factor of the motor alone is only 0-825. In 
Fig. 13 are given curves showing primary current (reduced to 
the true primary voltage), slip and power factor as functions 
of the torque for this motor. 


P.S.—Since writing this article my attention. has been 
directed to the Eclairage Electrique of August 5, 1899, where 
M. Le Blanc suggests the use of condensers for rendering 
asynchronous generators able to give a leading current and as a 
substitute for the condenser an apparatus which he calls 
“recuperator.” — This is a copper disc capable of oscillatory 
movement ina magnetic field. The alternating current passes 
through the dise radially. The terminals are a mercury trough 
into which the rim dips and a slip ring on the shaft of the disc. 
The lines of magnetic force pass through the surface of the 
dise at right angles. Only the copper conductor, but no iron, 
takes part in the oscillatory movement. Leblanc says that the 
use of a mercury contact may possibly be found disadvanta- 
geous, and to avoid this difficulty solid rubbing contacts may 
be used, preferably on the commutator of a Derozier disc 
armature. As far as I know the recuperator has not found 
practical application. 


ANNUAL GENERAL MEETING OF THE INSTITUTION 
OF ELECTRICAL ENGINEERS. 


The fortieth annual general meeting of the Institution. was 
held on Thursday, May 16, immediately preceding the ordinary 
meeting which is reported elsewhere. Mr. S. Z. de Ferranti 
presided and, in moving the adoption of the report of the 
Council, mentioned that there were two points not in the report 
but to which he wished to callattention. A Johannesburg 
Local Section of the Institution in South Africa would probably 
be formed at an early date. Mr. J. Rider. a past vice-president, 
and now in Johannesburg, was assisting the Council in 
this. They were also taking steps to start a Canadian 
Local Section. Such a section should prove of considerable 
value to the Institution; but it must be borne in mind that it 
would have to some extent to compete with the American 
Institute of Electrical Engineers, who held a strong position in 
Canada. The Council hoped to extend the usefulness of the 
Institution by the formation of local sections throughout the 
British Empire; and the first steps towards this end were now 
being taken. 

The report was formally seconded by Mr. A. A, Campbell 
Swinton and unanimously adopted. 

. Mr. Robert Hammond next moved the adoption of the 
accounts, which show a balance for the year of £1,274. 
Mr. R. Kaye Gray seconded, and after Mr. Hammond had 
‘replied to some questions the accounts were formally adopted. 

The customary votes of thanks to the honorary secretaries 
of the Local Sections, to Mr. Hammond for his services as 
honorary treasurer, to the honorary auditors and to the honorary 
solicitors, were then proposed, seconded and unanimously 
carried. 


d 


Mr. Sidney Sharp and Mr. H. Alabaster were re-elected as 
honorary auditors for the forthcoming session. 

As the scrutineers of the ballot for the election of an associate 
member of Council had not completed their task, Mr. Ferranti 
then adjourned the meeting, and the ordinary meeting was 
held. At the conclusion of this, Mr. Ferrranti announced that 
Mr. A. B. Anderson, the Council's nominee, had been elected 
to the Council ; the new Council will, therefore, be as set out 
on p. 41 of our issue of April 19. 

The following is an abstract of the report of the Council for 
the vear 1911-1912 :— 

Growth of the Institution. —At May 1, 1912, the membership of the 
Institution totalled 6.537. comprising 7 honorary members, 1,388 members, 
3.089 associate members, SOU associates and 1.217 students. The 
additions during the year total 984, ard the deductions 6580. The net 
Increase of 304 compares with an average annual increase of 105 for the 
last five years. The additions mentioned above comprise 114 members, 
108 associate members and 310 students, Mr. C. E. Spagnoletti has been 
elected an honorary member of the Institution. 

The Council have appointed M. R. V. Picou to be Local Honorary 
Secretary and Treasurer for France, in the place of M. Xavier Gosselin, 
and Mr. Frank Pickering to the same office for the Cape, Natal and 
Rhodesia, in the place of Mr. John Denham. 

Members Decceased.—The Institution has te deplore the decease of one 
of its Honorary Members, Prof. Antonio Pacinotti, of Pisa. 

Meetings and Papers.—During the past Session 18 general meetings, 
one special general meetings, and 26 Council meeting have been held. 
There have been 47 meetings of Loeal Sections, viz., 7 at Birmingham, 
7 at Dublin, 7 at Edinburgh and Glasgow, 12 at Manchester, 8 at New- 
castle and 6 at Leeds and Sheffield. 

Scholurshi ps. —Vhe. Council have awardcd a Salomons Scholarship of 
the value of £50 to Richard Jeffrey Webb, of King's College, London; 
and a David Hughes Scholarship of the value of £50 to David Dunham, 
of the City and Guilds (Engineering) College, South Kensington. 

Premiums.—The following premiums for papers have been awardcd :— 
The Institution Premium, value £25, to Dr. J. A. Fleming. F.R.S. 
and Mr. G. B. Dyke. for their paper, 7 On the Power Factor and Con- 
ductivity of Dielectrics when tested with Alternating Electric Currents of 
Telephonie Frequency at various Temperatures.” The Ayrton Premium. 
value £10, to Mr. J. Lustgarten, for his Paper, 5 High-tension Porcelain 
Line Puabtors? Tne Fahie Premium. value £10. to Mr. W. Aitken, 
forhis Paper," Automatic Telephone Exchanges.” "The John Hopkinson 
Premium, value £10, to Messrs. H. D. Symons and Miles Walker. for 
their piper, “ The Heat Paths in. Electrical Machinery," ‘The Kelvin 
Premium, value £10, to Mr. E. H. Rayner, for his Paper, High Voltage 
Tests and Energy Losses in Insulating Materials," — The Paris Electrical 
Exhibition Premium, value £10, to Mr. R. J. Roberts, for his paper, " The 
Mechanical design of Direct-Current. Turbo-Generatora.” An Extra 
Premium, value £10. to Messrs. S. W. Melsom and H. C. Booth, for their 
Paper, " The Heating of Cables with Current." A Ntudents Premium, 
value £10, to Messrs. E. W. Moss and J. Mould. for their Paper. " Homo- 
polar Generators.” A Students’ Premium, value £5, to Mr. E. T. Pannell. 
for his Paper. " On the Choice of Material for Overhead Line Conductors.” 
A Students’ Premium, value £5, to Mr. E. T. Caparn, for his Paper, "The 
Electrical Working of Auxiliary Machinery on Modera Steamships.” 
A Students’ Premium, value £5, to Mr. R. G. Parrott, for his Paper, 
" High-voltage Testing Transformers.” A Students’ Premium, value £5, 
to Messra. P. R. Coursey and G. G. Dawson, for their Paper, " An Account 
of some Experiments made with Various Wireless Tlecgraphy Trans- 
mitters; and a Complete Description cf an inexpensive Apparatus for use 
on Short Distances.” 

Western Local Section. —The Council have established a Western Local 
Section to include. provisionally members residing within 40 miles of 
Bristol or Cardiff, or in the counties of Somerset, Wilts, Dorset, Devon 
and Cornwall. 

Students’ Scetions, —At the opening meeting of the Session an address 
to the Students was delivered by Mr. €. P, Sparks. Ten meetings of the 
Students’ Section have been held. The Students’ Committee organised 
a visit to Sweden in 1911, when works and places of interest were visited 
at Gothenburg. Trollhattan, Ludvika, Grangesberg. Vesteras, and 
Stockholm. ‘The Glasgow and Manchester Students! Sections have cach 
completed a successful session, having held 6 and 11 mectings respectively. 
The Council have sanctioned the establishment of a Students! Section 
in Newcastle-on-T yne, and have pleasure in recording that the formation 
of the Section is immediately connected with the addition of some 90 new 
students from the Newcastle district to the membership of the Institution. 

The Institution Building.—The use of the Lecture Theatre and recms of 
the Institution has been granted to a large numberof societies and com- 
mittees. The Council have had much pleasure in placing at the disposal 
of H.M. Postmaster-General the Lecture Theatre and Institution rooms 
for the meetings of the International Radiotelegraphie Conference, which 
will be held in London from the beginning of June to the middle of July 
next. 

The thanks of the Institution are due to Lady Kelvin for the marble 
bust of the late Lord Kelvin, Past. President, presented by her to the 
Institution. This bust has been executed by A. MeF. Shannan, A. R.5.A. 

Demonstration A pparatus.—The expenditure of a sum of £500 has been 
sanctioned by the Council for a motor-generator for the supply of con- 
tinuous current at various voltages and alternating current at various 
frequencies and. voltages for demonstration purposes, and also lecture 
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This installation will | cerned would lose a useful training ground. The Council appointed as 
witnesses Mr, Frank Bailey and Mr. J. C. Wigham, who attended and gave 


tables, a new lantern, and sundry apparatus, 
enable authors to illustrate their papers and lectures experimentally. 


It is anticipated that the motor-gencrator will be completed and ready for 
use by next session. 

British Elictrotechnical Committee. —The British Committce for 1911-12 
is constituted as follows :— Mr. A. Siemens (President).Col R. E.Crompton 
C.B.. Mr. W. Duddell, F.R.S.. Mr. K. Edgcumbe, Mr. S. Z. de Ferranti, 
D.Se., Sir John Gavey, C-B.. Dr. R. T. Glazebrook, C.B., F.R.S.. Mr. R. 
Kaye Gray. Mr. R. Hammond, Mr. R. W. Hammond, Mr. C. Le Maistre, 
Prof. T. Mather, F.R.S.. Mr. H. W. Miller, Mr. W. M. Mordey. Major 
W. A. J. O Meara, C.M.G., Mr. W. H. Patchell, Sir W. H. Preece, K.C.B., 
F.R.S., Lord Rayleigh, O.M., F.R.S., Dr. A. Russell, Mr. J. F. C. Snel, 
Dr. S. P. Thompson. F.R.S., Mr. A. P. Trotter, Mr. E. B. Vignoles, Mr. 
C. H. Wordingham and Mr. P. F. Rowell (Secretary). During the year 
progress has been made with the preparation of the definitions of Electro- 
technical Terms, and the Committee have also had under consideration 
the subjects of Rating and Symbols, in connection with which meetings 
of Internationa! Delegates have recently been held in Paris, 

International Electrotechnical Commission. —A meeting of this Com- 
mission was held at Turin from September 7 to September 13, J911, at 
which the British Committee was represented by Mr. Alex. Siemens 
(President of the Committee); Mr. W. Duddell, F.R.S. : Mr. R. K. Gray, 
Prof. T. Mather. F.R.S.: Major W. A. J. O'Meara, C.M.G. ; Dr. S. P. 
Thompson, F.R.S. ; and Mr. P. F. Rowell. 

The Council desire especially to draw the attention of members to the 
decisions of the Commission adopted at the Turin meeting. | These were 
set out in THE ELECTRICIAN, September 29, 1911, p. 976.7 The next 
official meeting of the Commission is to be held in Berlin in 1913. The 
Commission expresses ita willingness to hold an official meeting at San 
Francisco in 1915. The Central Office of the Commission is instructed, 
on the receipt of a request from the American Institute of Electrical 
Engineers, to co-operate in the organisation of an [International Electro- 
technical Congress at San Francisco at the same time. 

e Science Abstracts.’—Vhe work was continued in 1911 on the same 
lines as in 1910, the Physics Section being of about the same size, while 
the Electrical Engineering Section increased somewhat in bulk, com- 
prising 1.281 abstracts and references, as against 1,104 in 1901. A slight 
modification in the grouping of the matter is proposed for 1912, which, it is 
thought, will still further facilitate the tinding of articles on any desir d 
subject in the yearly index. 

Wiring Rules.—The revised cdition (the sixth) of the Wiring Rules, 
which was published in May, 1911. is in extensive use. The Rules have 
been adopted by 49 Fire offices and the Bombay Fire Insurance Associa- 
tion and the Fire Salvage Association of Liverpool. They have also been 
accepted as standard. practice and their use recommended by 232 Supply 
Authorities; More than 8,000 copies have been sold, and the rules have 
also been reprinted in a large number of engincering handbooks and 


pocket- books, 

Kzamination of Wiremen.—The Council have under consideration a 
scheme for the examination and certification of wiremen by means of a 
uniform examination conducted from the headquart ors of the Institution, 
and held at suitable centres in the United Kingdom. 

Model General Conditiona for Contracts. —Vhe Council have continued 
the consideration of the Model General Conditions for Contracts, but the 
time required to obtain the views of interested bodies on the modifications 
proposed has been Jonger than had been anticipated, and has con- 
siderably delayed the publication of the revised edition. 

Street Lighting S pecification.—Several meetings of the Joint Committee 
have taken place, and good progress has been made with the work. 

Industrial Committee. —' The Council have decided to appoint a committe 
the objects and constitution of which are as follows :—(1) An Industrial 
Committee to be appointed, to which shall be referred, for consideration 
and report, all industrial matters coming before the Council, and whos? 
business shall also be to report to the Council on any industrial matter: 
which, in the opinion of the Committee, affect the electrical industry. and 
In respect of which the institution might usefully take action. (2) The 
Committee to consist of:—(a) 18 members drawn from the Members, 


Associate Members. and Associates of the Institution, at least six of whom 
‘ouncil: (b) and, if so desired by the Council, 


shall be members of the 

other persons, not exceeding six in number.connected with other organisa. 
tons, and not necessarily members of the Institution. — (3) The chairman 
of the Committee to be elected by the Council. (4) The existing Parlia- 
mentary Committce to be merged iato the Industrial Committee, and the 
latter to take over the work of the Parliamentary Committee. (5) Sub- 
Ject to the Council's approval on each occasion, the Committee to arrange 
for special meetings of various branches of the electrical industry in the 
Institution building, at which the chair would be taken by a chairman 
appointed by the Council. (6) The Council to inform other bodies of the 
appointment and existence of the Committee, and ask them to submit 
from tim» to time any matters which they consider should be taken up by 
the. [nstitution. 

Night Employment in Factories and Workshops.—As the result of repre- 
Rentations made by the Institution to the Home Office in 1902, electrical 
stations were granted special exem ption from the provisions of the Factory 
and Workshops Act, 1901. as regards the night employment of boys. In 
December last the Council received an inquiry as to whether the [nstitu- 
tion would desire to tender evidence before the Home Office Depart- 
mental Committee on Night Employment in Factories and Workshops, 
who were to consider exemptions, “The Council addressed inquiries to 
300 electricity supply authorities and individuals, and it appeared from 
the replies received that there waa no strong feeling on the subject, while 
& few pointed out that if the existing exemption were not maintained, 
there would bo a slight increase in shift wages, and that the youths con- 


evidence on these points. 
Coal Mines Bill, 19131.—The Council addressed a letter to the Homo 


Office urging the inconsistency of one of the provisions of the Bill, which 
prohibited the use of electricity in the presence of a certain percentage 
of inflammable gases, while premitting the use of naked lights under 


exactly similar conditions, and pointing out that no useful purpose could 
The Act. as passed by the legislature, 


be served by such provisions. 
permits the use of electricity in the presence of a more reasonable per- 


centage of gases, and also removes the inconsistency referred to above. 
Benevolent: Funds.— he. Committee of Management report. that the 


Benevolent Fund of the Institution showsa satisfactory increase for tho 
On December 31. 1911. the capital account of the Fund stood 


past vear, 
at £4,000, compired with £3,700 at the end of 1910. Tne Wilde Bene- 
volent Trust Fund stands at £1.546. 4s. 6d. 

Annual Accounts.—The report of the hon. treasurer shows a margin 
to the good on the revenue account of £1,274. 28. 1d., which is carried to 
the credit of the General Fund. This amount is £1,779 less than in the 


previous year. 

The Institution building and lease have been taken into the accounts at 
cost. As the Institution have taken out policies, payable at the expiry 
of the lease in 1984. for the sum of £75,000, it is considered that as long 
as the premiums on these policies are regularly paid there is no need to 
erect a depreciation fund. D; 

Taking therefore the Institution building property and the Tothill- 
street. property at cost, the investments at cost, and the library and 
furniture, &c., at the values standing in the books after writing off 
depreciation, the assets amount to £101,739, against liabilities of [€389,335, 
leaving a margin to the good of £62,404. "This is made up as follows : 
Life com positions fund, £5,866 ; building fund, £41,163; Kelvin lecture 
fund, £912 ; general fund, £14,463 ; and shows an improvement for 1911 
of £2,569. 

Library.—88 new books, in addition to the Lith Edition of the ©“ Eney- 
clopwdia Britannica," have been purchased since May. 1911. and. 157 
books and pamphlets have been presented by members, authors and 


The total number of readers during the past 12 months was 


publishera. à; 
The thanks of the Institution 


1.166, of whom 69 were non-members, 
are due to Mr. R. K. Gray, who for many months has paid the wages of a 


skilled book-re pairer engaged in repairing the old bindings in the Ronalds 
and the Institution libraries. 

Museum.—Several additions have been made to. the collection. of 
historical apparatus, among the more notable being two Gramme dynamos 
used for the lighting of the Thames Embankment in 1878-1879 (presented 
by Mr. H. Hirst and the Electrical Standardising, Testing and Training 
Institution, respectively), a collection of telephone apparatus (presented 
by the National Telephone Co.), one of the orignal models of the Thomson 
Siphon Recorder (presented by the Eastern Telegraph Co.), and a set 
of porcelain insulators (presented by Mr. J. C. Chambers). There has 
also been presented to the Institution by Mr. R. K. Gray, the gold medal 
given to the late Sir Samuel Canning by the American Chamber of Com- 
merce, at Liverpool, on the completion of the 1865-1866 Atlantic Cables 


between Valentia Island and Heart's Content, Newfoundland. 


500,000-volt Testing Transformer,—The “Electrical 


World " describes a transformer which has been specially 
designed for high-tension testing work. It has only one 
high-tension terminal, the other end of the winding being 
earthed. The insulation of the low-tension winding, and that 
between the high and low-tension coils, is accomplished by 
means of insulating cvlinders. The high-tension winding is 
insulated from the core, not by interposing large masses of 
insulation, but by subdividing the high-tension winding and 
so connecting the coils that the coil with maximum potential to 
earth is located at the greatest distance from the yoke. The 
unearthed end of the winding is at the middle of the column of 
coils. The coils placed closer to the vokes are nearer the 
earthed end of the winding and their potential to earth is corre- 
spondingly less. The coils at the earthed end of the winding 
practically touch the yokes. The distance of any coil from 
the yoke increases with its voltage above earth, and the poten- 
tial gradient from the unearthed terminal is therefore fixed and 
uniform, The windings of this transformer have developed a 
voltage of 600,000 without any sign of distress. The high- 
tension terminal is of the well-known condenser type, made of 
alternate layers of insulating material and tinfoil so propor- 
tioned in length and thickness that the potential gradient along 
the surface from line terminal to earth is approximately uni- 
form. A large “hat” onthe top of the terminal is provided to 
prevent corona effect, and is made of wood, coated with tinfoil. 
Its effect is to make the static field from the line terminal to 
earth uniform and to prevent concentration of the static field. 
Without the hat, corona was present at about 350,000 volts. 


With the hat there is no corona up to 570,000 volts, 
g*2 
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ALTERNATING-CURRENT Motors. By Dr. Rudolf Galdschmidt. Price 6s. 64. 

THe SHOT-Firer’s Guipg 1 A Practical Manual on Blasting and the Prevention of Blast- 
ing Accidents in Mines, Quarries, &c. By W. Maurice. Price 3s. 6d. nett. 

SuBMARINB CABLE LayIna AND Repatrina, By H. D, Wilkinson, M.l.E.E, 15s. nett. 

Eractric BLASTING APPARATUS AND ExPLosivES ; With Special Reference to Colliery 

vu EE 2 W. ae Price iE 6d. s A 

'LECTRIC FURNACE IN [RON AND STBBL PRODUCTION, ohn B, K 
F.LC, Price ds. 6d. nett, r4 bip 

INTERNATIONAL TELEGRAPH CONVENTION AND SERVICE REGULATIONS, Price 6s, nett, 
(Lisson Revision, 1908.) 

(PRELIMINARY) WinELESS TELEGRAPH CONFERENCE (BamLiw, 1903), Procagpinas AT, 

' Price 8s. 6d. nett. 

INTERNATIONAL WIRBLES9 TELEGRAPH CONVENTION AND Smrvice REGULATIONS 
(BERLIN, 1996). With complete report of Proceedings. Price 21s. nett. 

BRAKES FOR TRAMWAY Cars. By H. M. Sayers, Price 3s. 6d. nett, [Price 6s, nett. 

Tug MgeuawnicAL DESIGN AND CONSTRUCTION OF CommuTATORS. By R Livingstone, 

THE ALTERNATE-CURRENT TRANSFORMER IN THEORY AND Practice, By Prof. J, A. 

... Fleming. M.A., D.Sc., F.R.S. [abroad 13s. 
VOL. I.—Price 12s. 6d. post free, abroad 13s VOL. 1].—Price 12s. 64. post fres, 

HANDBOOK OF THB ELECTRICAL LABORATORY AND TEsTINO Room. Very fully ilius» 
trated. By Dr. J. A Fleming. Vol. J., 12s. 6d. nett, Vol. IL., 14s. net. 

ErtscrRICAL LABORATORY Notes AND Forms, Arranged by Dr. J. A. Fleming, M.A., 

F.R.S. Single copies 4d. nett, or in dozens at 2s. 64. nett. Complete Sets of 50 

Notes and Forms, 12s. 6d. nett, or in strong portfolio, 14s. nett; or bound in strong 

cloth, 15s. nett. Spare Copies of Tabular Sheets, 1s. per dozen. Portfolios, 1s. 6d. 

each. Sectional paver, Is. per dozen sheets. Complete Prospectus post free on request. 


(The remaining portion of the list of “THe ELECTRICIAN ” Seres or Booxs will 
appear next week.) 
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NOW READY. 


Vol. LXVIII. of “THe Evecrrician.” Bound in Publisher's covers. 
Price 17s. 6d. Postage U.K. 1s. extra, abroad 2s. 6d. 
Cases for binding Vol. LXVIII. now ready, price 2s.; post free, 2a. 3d. 


THE PAST SESSION OF THE LEE. 


The Institution of Electrical Engineers is to be con- 
cratulated upon what seems to be a sudden inerease in its 
prosperity. During recent years the number of applica- 
tions for membership has been declining, the average 
annual growth for the last five years beinz only 105; but 
the report of the Council, which was presented at the 
Annual General Meeting last week, shows the large in- 
crease of 304 for the past year. Possibly this advance 
may be due to the broader policy now being pursued by 
the Council ; or perhaps the new building is proving a 
greater source of attraction than some members were 
disposed to think probable when it was acquired. It is 
possible, also, that the proposed new articles of associa- 
tion induced a number of engineers to join before the 
threatened increase of subscriptions took place. It is not 
unlikely that the growth may be due to a combination of 
all these causes, but, to whatever it may be traced, the 
result is eminently satisfactory and will tend to relieve 
the Council of anxiety from the financial point of view. 
Additional support should also result from the probable 
extension of the Institution's sphere of operations, as men- 
tioned by the President at last week's meeting. Negotia- 
tions are at present in progress for the formation of local 
sections in Johannesburg and in Canada. South Africa is 
rapidly becoming the scene of great electrical activity, so 
that a new local section in the heart of the mining district 
will be welcomed. We would express the hope that the 
existing South African. Institute of Electrical Engineers, 
centred at Johannesburg, will agree to form the nucleus of the 
new section. In Canada the position is different, owing tothe 
extensive sphere of influence of the American Institute of 
Electrical Engineers; but there are doubtless many Canadian 
engineers who would wish to keep in closer touch with the 
Mother Country by supporting a local section if one were 
formed. The results of the negotiations will therefore be 
awalted with interest. 

The past session has witnessel the reading of a large 
number of Papers, and we think it will be agreed that the 
standard of these has heen as high as in previous years. 
The session has also been marked by the introduction of the 
“informal discussion,” and, judging by the large number 
of speakeis who desired to take part in the first event of the 
kind, it appears that such meetings are fully justified. This 
poliey is to be continued, and, in addition, the ordinary 
meetings will be rendered more interesting than hitherto 
hy the exhibition of apparatus, which we gather is to be 
shown from time to time and without much formality. In 
this connection, the announcement that a considerable sum 
of money is to be spent upon providing a motor-generator 
for the supply of current at various voltages and at various 
frequencies for demonstration purposes and upon sundry 
other apparatus is of interest. There is nothing more 
pleasing than to find a Paper accompanied by well-arranged 
experiments. Although such demonstrations may appear 
simple when they are cirried out, they generally involve à 
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wireless telephony and other subjects for treatment ina second 


lurge expenditure of time on the part of the lecturer to 
produce the desired result, particularly if the facilities at 
hand are meagre. There is no question that the lecture 
theatre of the Institntion should be provided with all 
reasonable facilities for carrying out experiments of this 
kind. 
The Council are still active in producing revised editions 
of the Wiring Rules, and we are glad to learn that these 
rules are now in very extensive use. They have been 
adopted by 49 fire oflices, the Bombay Fire. Insurance 
Association and the Fire and Salvage Associatioun of Liver- 
pool, and they have been accepted as standard practice by 
232 supply authorities. We hope that in due time no 
other rules will be acknowledged in this country, Besides 
the Wiring Rules, the Model General Conditions of Contract 
are still under consideration. Their publication has been 
delayed longer than we had anticipated, but no doubt a 
good deal of time is required to obtain the views of in- 
terested bodies, and we hope that the delay will be fully 
justified in the result. 
Certain new spheres of interest are noticeable. — For 
example, the Council have been active in regard to the 


Factory and Workshops Act and the Coal Mines Bill of 


1911. The latter, in one stage of its existence, provided 
that electricity should not be nsed in the presence of a cer- 
tain perceutave of inflammable gases, and yet permitted 
the use of naked lights under exactly similar conditions. 
Fortunately, the Council were able to get this inconsistency 
remedied, and the Act, as finally passed hy the legislature, 
permits the use of electricity in the presence of a more 
reasonable percentage of gas, and is no longer inconsistent. 

Perhaps one of the most important steps taken by the 
Council is the appointment of an Industrial Committee, 
which, we presume, has some relation to the Committee of 
Electrical Interests. The Industrial Committee has been 
appointed for the consideration of all industrial matters 
coming before the Council, aud it will report to the Council 
whether any action may usefully be taken from time to 
tine. It is to consist of 18 members of the Institution, 
and, if so desired by the Council, six additional members 
connected with other organisations, The existing Parlia- 
mentary Committee is merged into this new Committee. 
This step, we think, marks a considerable broadening of the 
Institution’s policy. It is in accordance with the senti- 
ments that have been uttered from time to time by the 
President, and we think it will be sincerely welcomed by 
the whole membership. It only remains for this Committee 
to take vigorous action and for the Institution to do all in 
its power to prevent the industry from suffering by ill- 
advised legislation such as has been so damaging to its 
interests in the past. 


REVIEWS. 


(Copies of the nndermentioned works can be had from THE ELECTRICIAN Officos, post 
free, on receipt of published price, adding 3d. for books published under 2s, Add 


10 per cent. for abroad or for foreign books.) 


Aitken's Manual of the Telephone. Bv W. AITKEN. 
1911: “The Electrician" Printing & Publishing Co.) 


+674. 18s. net. 
That the art of telephony covers a wide field is well ev aned 


(London. 
Pp. xxix. 


by this book, which contains nearly 700 pages and 600 illus- 


trations and yet leaves the line plant, aerial, underground and 


submarine, transmission, loading, 
and telegraphy, traflic and operating, telephone repeaters, 


superimposed telephony 


volume. 
The author has been intimately associated with telephone 


engineering and manufacturing matters in. England for many 
vears, and is well qualified to deal with telephone subjects. 
Naturally his book largely concerns English practice, past and 
present, rather than foreign, But as English practice to a 
great extent has been made in America the book really de- 
scribes American as well as English practice. 

Chapter 1. contains “a short theoretical treatment. of the 
fundamental principles governing the electromagnetic trans: 


mission of speech... for the benefit of those students 


who are not content to accept the work and conclusions of 
others without inquiring into the why and wherefore.” Such 
students will desire a rather greater theoretical knowledge than 
is to be gained from this chapter. and. short though it is. it is 
doubtful whether most of the theory might not. have been 


omitted with advantage. 


The explanation on page 5 of ' 
polarised ^ will be somewhat misleading to the raw student. 


Further on in the book it is indicated that the results obtained 
with the electromagnetic type of receiver require a modifica- 
tion of the theory set out on page 5. and, that being so. it seems 
a pity that the explanation has not been amended. 

In Chapter H, a very interesting historical account of the 
development of telephony in the United Kingdom and abroad 
is given, The audibilitv standards laid down im the agreement 
entered into in 1905 by the Postmaster-General with the 
National Telephone Co. for the purchase of the Company s 
plant are quoted, and figures are given showing the numbers of 
telephones in. various countries, the mileages of wire and the 
capital investments. One table showing the number of 
stations per hundred inhabitants shows that Great Britain is 
only tenth as a tele ‘phone using country, Another. table 
showing the dey elopment in eight of the leading cities in Europe 
indicates that the rate of development has been much greater 
in London during recent vears than in any of the other seven 
cities named, and although London appears to lag far behind 
Stockholm, Copenhagen, Christiania, Berlin and. Hamburg in 
the use of the telephone there are hopes of its overtaking some 
of these cities, and of the United Kingdom comparing more 
favourably with other European countries, 

Chapter [I deals with receivers, and several types are 
deseribed. It would have been improved had a figure illus- 
trating a modern receiver of the electromagnetic type been 


‘why a receiver is usually 


included. 

In Chapter 
perimental transmitters are described. 
tion of the inset type to which a short paragraph is devoted, 
and as this type of transmitter is now largely used, perhaps 
when the next edition of the book is published one will be 
included. 

Various types of primary battery telephones, primary bat- 
teries and intercommunication sets are described in Chapters V., 
Vl. and VII. respectively. 

In Chapter VIII. the standard types of small. magneto 
switchboards and their apparatus equipments are well de- 

Combined indicators. and jacks of the Kellogg 
Ericsson tubular and British Insulated drum types are 
The Western Electric Co.'s spherical type is a 


IV. some ancient. some modern and some ex- 
There is no illustra- 


scribed. 
shutter. 
dealt with. 


notable omission. 
In Chapter IX. the development of the magneto multiple 


switchboard is traced from its introduction into this country at 
Liverpool by the Western Electric Co. in 1884, through various 
stages till the branching multiple. self-restoring indicator type 
of equipment, and later still the relay and lamp signal tvpe 
appeared. 

Chapter X. deals with the " Call wire " and ^ Ring-through ` 
systems. [n this chapter the circuit arrangements of some of 
the equipments designed by Mr. A. R. Bennett for some of the 
municipalities are described. 

The circuits of various * Common Battery " and "* Common 
Battery Signalling " systems are described in Chapter XI., in- 
cluding a comparatively lengthy referenceto the C. B.5; system 
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installed some years ago by the Post Office in several of its 
London suburban exchanges. All these exchanges have out- 
grown their original accommodation, and the last of them will 
be transferred to new premises and to the common battery 
system in a few weeks’ time. 

In Chapter XII. the apparatus items, such as jacks, plugs, 
cords, keys, relays, &e., used in common battery exchanges in 
England are described, and as these exchanges with a single ex- 
ception were erected by the Western Electric Co., the British 
Insulated & Helsby Cables and the Peel-Conner Telephone 
Works, the apparatus described is in the main of tvpes manu- 
factured by these firms. 

Chapter XH. deals with the frame and rack equipment 
which is such a prominent feature in the apparatus rooms of 
modern manual exchanges. In deseribing the main frame 
equipment the author is not accurate in stating, " [In connec- 
tion with the City exchange of the Post Office and generally in 
later exchanges, fuses are combined with the arrester strip on 
the vertical side." Only in the case of two large exchanges 
has the Post Office had fuses combined with the arrester strips. 
although it has been the National Telephone Co.'s recent 
standard practice to equip main frames in that way. The 
Post Office practice is to fit the fuse mounting (Fig. 222 in the 
book) upon what may perhaps still be called the horizontal 
side of the frame and to connect the line plant to that side. 
The © Resistance Lamp Frame " described in this chapter is 
not fitted now in new exchanges. 

The common battery subseriber's line, connecting cord 
circuits and swit¢hboard details are the subject of Chapter XIV. 
The diagrams relating to the Western Electric Co.'s system are 
not quite up to date. Fig. 249 would be more in accordance 
with recent practice if the meter portion of the circuit. were 
amended to agree with Fig. 251, and the operator's speaking 
apparatus had a third winding on the induction coil connected 
across the receiver. [n the exchanges installed during recent 
vears for the National Telephone Co, the operators’ equipment 
is as shown in Fig. 251, and the metering arrangements are as 
shown on that diagram except that instead of a separate 
30-volt battery being used, the main battery with an additional 
four cells has been employed. 

In the case of the Peel-Conner circuits illustrated by Fig. 252 
metering apparatus is not shown. Such equipment can be 
associated with the circuits, and is associated with them in the 
exchanges installed by the Peel-Conner Co. for the Post Office. 

The principal feature of Chapter XV. is a description of the 
transfer and other arrangements at the London Central 
Exchange. The " Divided Multiple System” is also dis- 
cussed in this chapter. 

Party-line systems are described in Chapter XVI. 

The different junction circuit arrangements now 1n use are 
very numerous, and as a consequence 39 pages are devoted in 
Chapter XVII. to a description of various typical circuits and 
the principal features of junction working. 

The standard Western Electric operators circuit and a 
number of special circuits are noticed in Chapter XVIII. The 
“Call Wire Distributor " mentioned has not got beyond the 
experimental stage, and it is probable that other and more 
efficient means will be adopted for attaining the object which 
its inventor set out to accomplish. 

The desk equipment of a modern exchange is briefly de- 
seribed in Chapter XIX. 

Chapter XX., devoted to the lay-out and wiring of common 
batterv. exchanges, is illustrated with floor plans of the London 
Central, Citv, and Gerrard exchanges. The last named is in a 
building specially designed for the purpose, and its lay-out is 
typical of the best practice. The Central and City exchanges, 
on the other hand, are located in a building which was not 
erected for telephone purposes, and the lay-out of the plant in 
these exchanges is not what would be adopted in a specially 
designed exchange building. In such a building all the plant 
should be located in three rooms—a switch room, an apparatus 
room and a battery room. 

Various forms of private branch exchange switchboards and 


telephone sets are described in Chapters XXI. and XXII. 


Extensions and private lines are dealt with in Chapter XXIII, 

Chapter X XIV., a comparatively lengthy chapter, is devoted 
to power plant. The batteries, the charging and ringing plant 
and various accessories are described, while diagrams of the 
circuits and views of the power equipments in a number of 
exchanges are included amonvst the illustrations, 

Trunk exchanges, which are dealt with in Chapter XXV., 
may be divided into two classes—namelv, lamp-signalling and 
non-lamp-signalling. All the larger exchanges belong to the 
former type, which is well described in this chapter. The 
author describes also a non-lamp-signalling system, but it isthe 
system that was in use before lamp exchanges were introduced, 
and is not now standard, 

The final and longest chapter in the book is devoted to 
'"* Automatic Switching Systems.” The relative merits of the 
manual and automatic systems are discussed, and the present 
position of the latter is indicated. A lengthv description of the 
“ Ntrowger " system as developed by the Automatic Electric 
Co. of Chicago is given; and. amongst the illustrations are a 
typical exchange lay-out and a plan of the Los Angeles system, 
Which now embraces 45,000 telephones. "The Lorimer system 
is described at length and various others, including the Ameri- 
can Automatic Co.s system, Thomson's semi-automatic 
system, the Clement auto-manual system, and traffic dist ribut- 
ing systems are described more briefly. 

The “ Strowger system as developed in Germany by 
Messrs. Siemens & Halske is not mentioned, and neither is the 
traffic distributing svstem of that firm. 

There is no doubt that the book will be welcomed by tele- 
phone men and students of telephony. It deals very fully with 
modern equipment, quite two-thirds of the book being devoted 
to that purpose, and it contains information which the reviewer 
has not hitherto seen 1n books on the subject. 


M. Ramsay. 


THE ELECTRIC LOCOMOTIVES OF THE NEW YORE, 
NEW HAVEN & HARTFORD RAILWAY. 


A recent issue of the“ Electric. Reilwey Joumsl " contzincd en 
article describing the various electrie locomotives wnich heve bien 
constructed for the New York, New Heven & Hertford Roilway 
during the lest five or six years, Tne following porticulars of these 
locomotives, the first of which was delivercd towards the end of 
1906, are based on the article in our contemporary. 

Notwithstending the close ettention with which the pioneering 
work of this Company has been followed, it will probe bly come $3 à 
surprise to most English electrics! engineers to kem thet no fewer 
then 82 cleetric locomotives have been purchased for the New Hoven 
Reailway. Descriptions of some of these herve apperced from time to 
time in our columns, end considerable interest attaches to the two 
new typos, of which psrticulers ere given below, 

In the first plees it mèy be well to enumerete the verious types 
which have so fer been introduced ; in esch ease the locomotives have 
been built jointly by the Beldwin Locomotives Works end the 
Westinghouse Electrice & Manufacturing Co. These are a3 follows: 


Original alternating-currcnt. direct-current passenger. typ? 


TOCH CS DR" 41 
Combined freight and passenger locomotive for alternating- 
current direct-current. operation s..ssssesessossssessesessesses l 
Similar passenger locomotives for alternating current work- 
ing only i» Hoosae ‘Tunnel ........ ——M— € —Q 2 
Ditton fOr Treen Service M —PE caedevacndouses 3 
Alternating-current 9 direct-current ariiculated.— side-rod 
freight Jocomoltves i vecvexvs ts sacked a S RE S PUDE, l 
Ditto for fast freight and medium speed passenger service 
Switching locomotives (deseribed below) ......... eee I7 
Alternating-current direct-eurrent Colonial type locomotive 
(descri bra Delos) auda xri asee ar ETENA l 


Al'ernating-err«nt direct-current freight and heavy pas- 
SSRELE OV L E EE era Dear E E E E 
Alternating-current ditto,........ T P E E ou dea due 


Total ous dee on "oT MC TD DÀ 


New Switching Locomotives.—The 16 switching locomotives are of 
the eight-wheeled articulated-truck type with central cab and sloping 
ends. The pulling and buffing strains are taken by the truck frames, 
which are joined at the centre of the locomotives by a drawbar. The 
frames are placed outside the wheels and are steel castings of the usual 
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bar type. having straight pedestals with removable gibs. The semi- 
elliptic springs are pleced directly over the journal boxes, end the 


springs of each truck are connected by equalising beams, There is no 
cross equalisation with this arrangement. 

Each end of the armature shaft hes a pinion which meshes wifh a 
steel-tired gear. These gears are mounted rigidly on a quill which 
surrounds the exle with a clearance sufticicnt to allow for vertic>! 


The quill is carried in journs!s formcd in the motor 


wheel play. 
The motor tractive effort is transmitted from the geers to 


frome. 
the wheels through helical springs, rigidly «tteched at their ends to 


the wheel centre end gear centre respectively. With this errenge- 
ment the motors gre spring-supported end the centre of gravity of 
the locomotive is at a suitable height sbove the rail. The mein 
driving wheels «re 63 in. in diameter end have 56-in. csst-steel spoke 


centres. The centire roof is removeble, thus giving easy occess to 
The end 


transformer, compressor end other control epparetus. 


motors, which ere locetcd under the sloping hoods, can be handled by 


o crene efter the hocds have been removed. 
As these locomotives will operate on the New Haven trecks only, 


no provision hes been mede for collecting current from g third reil. 
The locomotives have been designed to traverse 20-deg. curves, and 


eech weighs between 72 and 73 tons. 


The motors are connected in two p»irs, so arranged that the two 
h pir sre permanently in series while the two poirs »re 
The specd regulation is obtsinzd by con- 


necting the motors to different teps on the secondary winding of the 


4 


motors of exc 
permanently in porellel. 
tr»nsformer in the same way as is done in all of the previous New 
Heven locomotives. 

The control is exezedingly simple beecuse the switching loco- 
motives have to operste on single-phase current only. In addition 
to the alternating-current circuit. breaker for shutting off the high- 
tension power from the transformer, the main circuit control eppere- 


tus consists merely of & min tronsformer, s single switch group having 


P? mnit switches, together with three preventive coils and two reversers. 
As in àll of the previous locomotives, the switches are of the pneu- 
matically oparated type. using the compressed air of the braking 
avstem 53 en operating forc? end r, small 20-volt storage battery for 
octusting tho magnet velves. Tne battery is charged by means of 5 

As 5 rule, this set furnishes 2!) of the 


sms! motor-generator set. 
energy required for operating the controller circuits, the battery 


being merely slowed to float on the line resdy for use in ease of icci- 
dint to the motor-generstor set or other emergency. 

An emmeter is provided nesr cach master controller to ensble the 
engineer to know just whet losd each pzir of motors is taking at ony 
time, so that he con handle the locomotive to the best advènt»ge, In 
the esse of a switching locomotive it is especially desirable to know 


when it is espsble of hauling extra heavy lords, in other words, to 
For this reason the 


know the temperature condition of the motors. 
motors have been provided with à temporcture indicator which is 


built on the principle of the Wheetstone bridge. The connection of 
this instrument is made through » coil in the motor fields. Its indi- 


cations are obtained only when the motorman presses g button in the 
circuit of the control battery. This indicstor has been in use since 


May, 1911. 
A novel feature in tho mein-circuit eonneetions is thet the motors 


are operatcd from a two-coil trensformer instesd of en auto-trans- 


former. This reduces the insulation stroin on the windings to a 


minimum. 
The switching locomotive which is alreedy in operation and 14 of 


the new ones now under way ore controlled by means of a mester con- 
troller locstcd. in each end of the esb. A sixteenth locomotive is 
being brought through, however, in which è single controller in the 
centre of the exh will be provided for operation in either direction. 
This change wes suggested by the railroed comp2ny to determine 
Which errangement would be preferohle for future switehing 
locomotives. 

These locomotives sre guaranteed to exert à maximum troctivo 
effort of 36.000 Ib. for about three minutes st speeds up to 6 miles per 
hour and 2 continuous tractive effort of 14.800 1b. at a speed of 111 
miles per hour. In practice it has been found thet on electric 
switching locomotive can do the work of two steom switchers because 
It cn. be operzted day and night. In fect. the first switching loco- 
motive furnished has been in use for e bout 20 hours 2 d»y in the vards 
at Stemford. It has made 13,000 miles up to Nov. 22, 1911, end hes 
required no maintenance whatever except ordinary inspection. This 
locomotive is fitted with four, type No. 410, series singie-phose railway 
motors. The moximum opersting volt»sge of these motors is 240 
volts, end the hourly current copzcity is 900 amperes, corresponding 
to 192 n.r. per motor at the maximum voltege. It is not expected 


that the moximum voltage will be reached in ordinary switching 
l 
the truck on turnouts and crossovers. The cams Bre so arrangëd that 


service, but it is »vailoble when the locomotive is climbing gredes or 
03 longer runs in the yard. The average operating potential is esti- 


mated to be 190 volt. The hourly rating corresponding to this 
voltege and a current of 900 amperes is &pproximzstely 123 H.P. per 
motor. 

The No. 410 railway motor is of the 8-pole series typo with short- 
circuited compensating winding end preventive resistance leads in 
the ermature circuit. The moin field winding consists of concen- 
trated field coils, each of which hos s few turns of hesvv copper strap, 


end is in its generc! construction very similar to the field coils used in 
The auxiliary or compenssting 


lerge direet-current reilwev motors. 
It 


winding is distributed in the slots provided in the pole picces. 
consists of hersvy copper bars, one in each slot, and straps intercon- 
necting these bars st the ends. 

The armeture winding consists of hesvy copper strap, end the 
resistence leads in the orm:ture are in strap form and of high resist- 
ence materiais, As o!l windings are of bar or strèp form, they meke 


d very strong and reliable structure, ù feature which is exceedingly 
desirable for railway work. This is combined with the condition that 
the compensating winding is short-circuited, whereby the voltage 


streins in this winding are proctically eliminoted. The feet thet the 
voltage of the motor is very low, fer below the customary volt ges on 
direct-current railway motors, makes this motor very reli»ble. 


Colonial Type Locomotive.— he mechenies! design of this loco- 
motive embodies s number of new feetures which render it of sp»cisl 
interest. The locomotive wheelbase is composed of three seporete 
wheelbases, nemely, two four-wheel redial trucks end the rem» ning 
structure with its two psirs of rigid drivers essocieted with the loco- 
motive's main framing end eab. Tho locomotive hos & tote! wheel- 
bese of 39 ft. and e moximum rigid wheelbase of 11 ft. The cs5 rad 
superstructure 2re built directly on the mein frome and ore integra! 
with it, thus securing the light construction which wes especie!ly 
d^sirc d. 

The main fremes are of unusual construction. They sre of steel 
potes, 34 ft. 4 in. long, £ in. thick end 36 in. deep throughout the 
grester portion of their length, end ere stiffened on the top end 
bottom cdges by 3-in. by 4-in. engles. The freene p'o*es heave been 
cut awev wherever possible in order to reduces weight end secure 
secossibility both to the journals end to the interior of the locomotive. 

If en ordinary bar frame hed been uscd with this type of locomotive 
it wou'd be impossible to jeck it up (with pedestal binders removed) 
without d»nger of seriously stroining the fremes. These conditions 
do not apply to the same extent in co steam locomotive, where the 
boiler odds to the rigidity of the structure. Tho sid> fremes in the 
p-esent locomotive ere pieced outside the wheels, exlea end boxes, so 


thet the locomotive eon be jecked up end the wheels removed with- 
out bree.king the bottom chord of the frame. There ore no pedestal 
^ps in the main frames, ond the light safety str» ps under the boxes 
con be removed without imp.sring the strength of the structure. The 
rigid drivers sre guided in the frame by cost-steel pedeste!s rivetcd 
and braeed to the inside feces of the frame plates. 

The two fremes are secured to esch other transversely by steel plate 
cross ties, Which in turn support the superstructure end the motors, 
At each end the frames ere tied by a east-steel bumper which serves 
four purposes, namely, to tic the frame together, to tske the drewber 
pull, to trensmit the buffing streins to the mein fremes end to trens- 
fer port of the superstructure weight to the trueks. The whole con- 
struction forms » box-like structure, which provides», good found stion 
for the motors end other epp2ratus, gs well ès » suitable frome. In 
cz?leuleting the strength of the frame the designers essumed thet the 
weight of e!] of the superstructure together with the two p>irs of 
drivers and their motors wou!d heve to be carricd by the frame when 
supported ot the four comers. The foregoing construction has been 
petented. 

The four-wheel redisting trucks are secured to the main structure 
by two links, locsted ahead of the driving wheels rnd pleced et such 
en engle that their centre lines if extendcd would meet on the centre 
of the locomotive at the point where the reduis pin wou'd normally be 
loeetcd. This point may be termed the virtus! radius centre. The 
radial links lso serve the purpose of drawbars bet ween the trucks end 
the main frome, and cre slotted »t one end so thet thev will be relieved 
of the compression strains when the locomotive is subjected to buffing 
shocks or when it is pushing. 

Secured to the ehsnnel iron at the back of each truck are two steel 
lugs which serve to keep the reor end of the truck in elignment with 
the moin structure. These lugs heve mochincd faces which v: 
rounded to the erc of 5 circle whose centre coincides with the virtuel 


The lugs ere interposed between chefing p'etes esrried 


radius centre. 
They also serve 23 supports for 


on one of the moin frame cross ties. 


the inner ends of the truck frames. 
Alignment of trucks snd cab is meintaincd by com rollers so 


arrenged that on tengent trock the entire wheelbase of the locomotive 
is virtuslly rigid. A comp»rztively smell force is sufficient to swing 
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after the truck starts to swing there is very little increase of side 
pressure on any curves which the locomotive will negotiate. The 
locomotive rides very steadily. 

The equalisation is peculiar in several resp2cts. The pony wheels 
and drivers in each truck are equaliscd together and also with the 
adjacent pair of drivers in the main frames. This provides a sym- 
metrical equalisation system eat each end of the locomotive, the 
system being divided at the longitudinal centre. With this arrange- 
ment there is no cross equ?!isation. 

The cab is built on supports sccurcd directly to the main frames end 
is of steel plate and Z-bar construction. Its length is 40 ft. and it hes 
è door »t each end, The ends are symmetriea! and the locomotive is 
equipped for double-end operation. : 

The replacement of the usus! four motors by eight smaller motors, 
&3 described below, made it possible to furnish the twin motor loco- 
motive with a much more flexible control system than was possible on 
earlier machines. This is due to the fact thet the motors in esch p»ir 
are coupled pormanently in series, because the combined voltage of 
each pair is just about right to permit two motors to be operated 
jointly on 600 volts as single direct-current unit. Therefore, when 
operating on direct current, the four p»irs of motors can be controlled 
in exactly the same way es the four motors of è standard direct-cur- 
rent locomotive; that is to sav, the four pairs con be connected, first 
in series-p»rallel end then in p2ro!lel in the usual way. The use of 
two small motors in series instead of one large motor is also adventa- 
geous on alternating current because a high-voltage, low-current 
valve is thus secured instesd of a comp2ratively low-voltage, high- 
current valve. Since the current and not the voltage usually deter- 
mines the size of the switches, this arrangement permits the use of 
somewhat smaller-sized switches than would otherwise be the case. 
Although sppsrentl!y somewhat complicated on account of the two 
sets of connections for alternating current as well as direct current, 
the arrengement of connections really is quite simple. When op?ret- 


Fic. 1.—Twinx-motor PASSENGER LOCOMOTIVE. 


ing on alternating current the conncctions to the motors are exactly 
the same as those in the switching locomotives previously described, 
except that there are four pairs of motors instead of two, and also 
that a greater number of switches is employed. The motors are con- 
trolled by being connected to different taps on the secondary winding 
of the transformer ; consequently, the voltage at their terminals is 
varied according to the speed desired. 

The direct-current circuits are complicated somewhat by an 
arrangement of the cut-out switches which permits a single pair of 
motors to be cut out of circuit in case of damage of any sort. This 
a-rangement preserves three-fourths of the hauling power of the loco- 
motive, whereas one-half of the equipment would be rendered idle in 
the usual two-motor or four-motor equipment. Apart from this 
special cut-out scheme, the connections are exactly the same as in any 
four-motor direct-current equipment with bridging control. 

The proper operation of the alternating-current or direct-current 
gets of switches from the same master controller is secured by the use 
of an alternating-current direct-current change-over switch. When 
the drum of this switch is pleced in the direct-current position the 
operation of the master-econtroller handle causes the direct-current 
8 vitches to close in their proper sequence ; when the drum is placed 
in the alternating-current position the movement of the same handle 
causes the similar closing of the entirely different set of alternating- 
current switches. 

A novel feature of this equipment is the large drum-type reversers 
which are used for changing the connections of the motors to obtain 
either backward or forward running. These reversers are built on 


the same general lines as those of the smaller oncs in the switching 
locomotives and ordinary multiple-unit cars, but they are larger in 
capacity than any reversers of this typ? heretofore built. The source 
of power for operating the various magnet valves is è small 20-volt 
storage battery and e motor-generator sct exactly like those described 
above in connection with the switching locomotives. 

The total weight of the Colonial typ? locomotive is 116 tons. 1t is 
designed to exert a continuous tractive effort of 12,000 Ib. at & speed 
of 35 miles per hour et normal voltage. end & maximum tractive effort 
of 40,000 1b. The motor equipment consists of cight No. 409 A 
single-phase railway motors. These motors are built in p2irs, one 
pair being mounted above each axle. Exch single motor is provided 
witha pinion, and the two pinions of a pair of motors ere arranged to 
mesh with a single gear, which is mounted on a quill surrounding the 
axle. By the use of two small motors instead of one large motor for 
driving each axle certein advantages are secured. Since the peri- 
pherel speed is the limiting design feature, it was possible to use two 
small motors with twice the rotative specd of one lorge motor. Eech 
of the smell motors ha3, therefore, one-h='f the number of poles of 
practically the same size as one large motor wou'd heve; therefore 
two of the small motors have practically the semo number of electrics] 
parts like field coils, armature coils, brush holders. a3 wou'd be the 
case with one large motor. A soving. however, is sccomp'ished with 
the two small motors, each of which is 2? *out one-half the diameter of 
one large motor, because they can be loceted in a smeller and lighter 
frame than one motor; 2!so the total weight of the end housings can 
be considerably reduced. 
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Fic. 2. —PAIR OF SINGLE-PHASE MOTORS BOLTED TOGETHER AND DRIVING 


ON SAME AXLE, 


A further saving in weight. as weil 23 in space. is accomplished 
because each of the small motors has one-half the torque of one large 
motor; therefore the width of the gear on each axle c>n be one-half 
that otherwise requircd. Not only does this reduce the weight of the 
gear, but it also permits the motors to be wider. and this, in turn, 
allows à more economical design. 

The No. 409 A railway motor is of the compensated series typ? 
with preventive resistance leads in the armature. The compen- 
sating winding is short-circuited when the motors are for alternating: 
current operation only. It is connected in series with field and arma- 
ture winding for motors which are for both alternating current and 
direct-current operation ; otherwise cach motor is similar in its elec- 
trical construetion to the No. 410 motor previously described, with 
the one exception that it is designed with six instead of eight poles, 

The one-hour rating of each motor is 170 H.P., and the continuous 
rating is 145 H.P. Each pair of motors weighs 11.900 1b. In fact, 
the eight motors are lighter and cheaper than wou!d be four motors of 
the same total output. An interesting feature is that the armatures 
of these motors are interehangeable with those of the multiple-unit 
motor cars which are being built for the New York, New Haven & 
Hartford and the New York, Westehester & Boston Railroad. The 
general design of the motor is the ssme except in the method of 
mounting, which requires different frames. 

Forced ventilation for cooling the motors and the main transformer 


-is secured by means of two blower motors which are mounted under- 
neath the cab between the trucks. This arrangement avoids the 
objectionable noise and uncomfortably Jow temperature in winter 
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room where it was used ; the difficulty was cured by fusing for 
a 10-ampere current. If this is thought injurious for the meter 
let me remark (1) the apparatus is almost entirely used in the 
daytime when no lights are on, and a 10-ampere (even a 5- 
ampere) meter is quite enough ; (2) but if there are any qualms 
on the subject, put in the higher meter. See Mr. Jenkin’s 
experience : put yourself in the customer's place, and one can 
easily understand how not to woo a willing customer. 

Again, why should this willing customer, who wants an elec- 
tric heater for, say, a small office room, have to contract to use 
a certain amount of energy at least, or pay for it, whether used 
ornot? For eight months in the year the heater is practically 
not used, for a small number of hours during the remaining four 
months it is used, and the minimum of charge is not reached. 
What person—be he supplier or customer—likes to pay for 
what he doesn't get ? Here again the customer looks glum 
and thinks * he won't have it any more—poor thing at the 
best." Now would it not be more attractive to let the cus- 
tomer (I have a case in my recollection where separate wiring 
and meter were put in for the heater) have payment at, say, 
11d. instead of 1d. for what is actually used, and let station 
plant expenditure look after itself ? Let me suggest: Tariff 
to householders for electric energy, light alone, 4d. per unit ; 
if in addition, domestic appliances of a capacity of 1,500 watts 
are in use (the company's inspector would look into this), the 
charge is 3d. or 31d., at any rate it is less than 4d. ; if in addi- 
tion there are larger electric appliances, water-heaters, cookers, 
&c., the chargeis, say, 2d. per unit. The wiring in most houses 
would stand current up to 10 or 12 amperes, and any re-wiring 
would only need to be for appliances of heavy capacity. 

Let me refer now to the destructive system of binding re- 
tailers by contract to sell articles of a particular line manufac- 
tured by one firm alone. I can hardly imagine anything more 
destructive of the winning of customers than that a customer 
is told he can't get what he wants. He goes to his usual esta- 
blishment and asks for an A B C Cooker, and is practically told 
he can't have that, but here is a D E F one, which is just what 
would suit him. 1f he is persuaded, he goes home feeling a 
arudge at the D E F thing, and if the least thing goes wrong 
he is disgusted. Why shouldn't he have his A B C one from 
the man who supplies him with lamps, brackets, &c. ? I have, 
as a piece of personal experience, been unable until four months 
have passed, to get a simple appliance made by a first-class firm 
from a retailer in a large city in the North, on account of this 
mischievous practice. A similar thing happened to me some 
three years ago when, visiting that same city, I wanted a 
particular (perhaps the best known) lamp ; this retailer not only 
had not a single lamp of the make in question, he had not even 
Naturally, as I knew what I wanted, I bade him 


which is caused when the blowers are located inside the cab. Each 
blower set consists of a 74-H.P. single-phase motor and a 20-in. Sirocco 
fan, which can deliver approximately 6,000 cubic ft. of air per minute. 
These outfits, of course, c^n also be operatcd on direct current. 

The weight of all the electricel equipment, including flexible-drive 
details, is approximately 120,000 Ib. The apparatus inside the loco- 
motive is mounted on a raised framework, so that all the working 
parts are easily accessible and a high centre of gravity is given to the 
locomotive. The tops of the traction motors project about 6 in. 
above the floor of the cab. The space between the end motors and the 
cab floor ia covered by a plate which is attached to the motor frames 
and slides with them. 

The power supplied on alternating-current sections is obtained by 
means of one of two pantographs, and on direct-current sections by 
meens of third-rail shoes carried from the trucks. A small direct- 
current pantograph is also provided for use in crossing from one track 
to another where power is supplied by short overhead contact rails. 
As is the case on all of the New Haven locomotives, the third-rail 
shoes are arranged to fold up when not in use, so that on the right-of- 
wav the clearance diagram of the locomotives will be a minimum. 

The novel feature of the third-rail shoes is a pneumatic evlinder, by 
means of which the shoes can be lowered to break contact with the 
third-rsil at any time desired. It has been^possible to open heavy 
short-circuits in this way because of the magnetic blow-out action 
which t2kes place due to the flow of current in the third-rail and to 
the magnetic path afforded by the adjacent locomotive truck. 

The several pantographs, third-reil shoes, sander, &c., are all con- 
trolled by means of magnet valves which are operated from push 
buttons. These buttons are labelled for identification. Thus the 
motormen, in his seat at the master controller, has under easy control 
the movement of the locomotive, the raising and lowering of the pan- 
tographs and the third-rail shoes, the throwing of send cither in front 
or behind the wheels, the operation of the pneumatic bell and whistle, 
&c. The motorman also has before him, in plein sight, alternating- 
current and direct-current ammeters, air gauges and the temperature 
indicators previously describcd. 

Among other enxiliary equipment are two incandescent headlights 
and a steam-heating outfit mounted in the cab. The latter consists 
of an oil-fired boiler which c»n supply 800 Ib. of steam an hour at 


80 lb. pressure. 


CORRESPONDENCE. 
— 9 
DOMESTIC ELECTRICITY SUPPLY. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: The recent discussion on domestic appliances has been 
very interesting, and has shown tolerably clearly how matters 
stand, regarded from the supply point of view. But, may I 
venture to say, I think the real difficulty has only been touched 
by one speaker, Mr. Holmes. The fact is the consumer has to 


be wooed, and apparently Mr. Holmes does this, and his report 
Let me point out how 


is that his results are very satisfactory. 
in general the consumer is repelled. As a rule he knows little 
about electricity and when he buys some small and useful 


household apparatus—say, a smoothing iron, or a kettle—as 
a venture into an unknown department, the only question he 
is asked is what is his pressure. Having got the suitable 
article, he immediately finds trouble through blown fuses (at 
least if he is on transformed voltage). He does not connect a 
possible concomitant loss of light in one or two rooms with his 
new purchase, so when next day “ the man " has come and put 
things right, as far as light is concerned, further attempts to 
use the purchase prove unavailing, he being annoyed at 
having to get more visits from the repair man gives the 
whole business up in disgust. I do not wish to labour this 
point; let it suffice that it is an occurrence of extraordinary 
frequency : within this week I have come across three instances 
—a kettle, a toaster, a vacuum cleaner. 

The question of a power circuit and separate meter is gene- 
rally humbug. Mr. Scott Moncrieff pointed out how the I.E. E. 
rule of 10 years ago, which would only permit a 1/18 conductor | 
to carry 1-8 ampere, is now allowed to carry four times as much ; 
but really would there be any danger if this were extended to 
six or eight or even more times as much ? Of course the Fire 
Rules will be quoted against me ; but, as a fact, are their limits | 
really absolutely justifiable ? In a case I had recently a 50-volt , tion instead of co-operation between the supply people and 
appliance took 500 watts, and of course fuses went in every electrical contractors, and the harm that has been and is being 


a catalogue ! 


good morning and left. 
I suggest that retailers be free to stock any make of goods on 


the usual trade terms (Just as one's grocer stocks any kinds of 
tea, or soap, or sardines); that before a willing customer is 
frightened by “ separate wiring and separate meter " his in- 
stallation be examined to see 1f this is really necessary (pace the 
Fire Rules) ; that no domestic appliances be sent to any cus- 
tomer without a competent person going with it to explain its 
mode of use and see that all is right, adding *‘ if anything should 
go wrong, do not hesitate to let us know, telephone No.4881 ”’ ; 
that, to prevent trouble, periodic calls be made for a few weeks 
to see that all is actually in good working order ; that a tariff 
for light and appliances be scaled to suit varying requirements. 
Finally, here is a hint from San Francisco: When metal fila- 
ment lamps came in, 5,000 smoothing irons were sent round on 


approval for a month, then payment or return—none came 
back.—I am, &c. J. D. HAMILTON Dickson, 


Cambridge, May 15. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sır : The recent discussions at the Institution have empha- 

sised, in addition to unsuitable tariffs, three main factors acting 

| against the development of the electrical industry. These are 

inefficient and insufficient advertisement, mutual recrimina- 


284 


THE ELECTRICIAN, MAY 24, 1912. 


done by the sale of apparatus not properly designed or con- 
structed for everyday use. It is to be hoped that matters do 
not end with the discussion, or its utility will be doubtful. 

Dealing with the last point first, Mr. Vesey Brown's sugges- 
tion, that no apparatus should be supplied until it had passed 
what one is tempted to call ©“ the committee for the suppression 
of electrical development," obviously overshoots the mark ; 
but it contains, I think, the germ of a good suggestion. Without 
going so far as Mr. Brown suggests, I think it is an opportune 
time for the Institution to take a leaf out of the book of the 
R. A.C. and issue certificates of performance of apparatus sub- 
mitted to them, provided that such apparatus satisfies them as 
to its usefulness. 

. Featuresit would be advisable to embody would be a descrip- 
tion of the apparatus for the purpose of identification, claims 
made for it, and the results of the Institution tests. Makers or 
vendors should not be allowed to advertise the obtaining of the 
Institution certificate along with any other claims than those 
certified by the Institution. Such certificates would form, there- 
fore, a sort of hall mark, rendering the introduction of new satis- 
factory apparatus easy. and at the same time protecting users 
from purchasing apparatus that would not fulfil its claims. 

The case of the contractors and many of the advertising 
problems might, it seems to me, be solved together. The 
contractors have long been called the ^ unpaid canvassers " of 
the supply people ; and to this I would like to repeat the sub- 
stance of some remarks made by Mr. Seabrook, which were 
much appreciated at the time, during the discussion on Messrs. 
Macfarlane and Burge's Paper. Referring to the cost of de- 
veloping and marketing new applications, Mr. Seabrook 
remarked that the supply authorities might well do more than 
they did towards this, since they had most to gain—the makers 
and vendors made only one profit, whilst the supply people 
obtained a continuous revenue. 

Taking the case of the contractor, this means that for every 
shilling profit he puts in his own pocket, he puts several (say, 
five) shillings into the pockets of the supply people. To 
balance this, when the supply people make a shilling profit, do 
they put five shillings into the pockets of the contractors ? 
Personally, I beheve they wish to go at any rate part of the 
way, but there is the committee to consider, who would oppose 
most arrangements. 

The suggestion I have to make is this: The electric supply 
authority to equip and maintain commodious central premises, 
containing & permanent exhibition of, as far as practicable, 
every electrical appliance suitable for use on their circuit, with 
facilities to demonstrate its use. Essential features it appears 
desirable to include in the scheme would be: (1) Prominently 
displayed the name and address of every electrical contractor 
in the area (except any known to be incompetent or to do bad 
work); (2) no goods to be sold in the exhibition ; (3) when 
the supply authority have a contracting department, this latter 
to be kept right away from the premises and the officials to be 
allowed in during public hours only when with a client and to 
have no precedence over outside contractors. 

_A centre like this could have a much bigger range of ap- 
pliances than any single contractor could accommodate, and 
manufacturers would in many cases loan goods which they 
would not do to individual contractors. The scheme generally 
would also promote co-operation between the contractors and 
supply people, which, in turn, would go a long way towards 
removing present differences. Four-fifths of the last men- 
tioned are misunderstandings, and only one-fifth are based on 
realities. It chiefly requires, therefore, that the partiesshould 
work together, with a determination to settle differences, and 
the latter will disappear.—1 am, &c., 

Sheffield, May 14. —— . W. E. BURNAND. 


YELLOW FLAME ARCS. 
TO THE EDITOR OF THE ELECTRICIAN. 


' Sır! With reference to the question of testing flame arcs 
without globes with a view to eliminating the effect of the globe 
absorption, may I suggest that possibly Mr. Solomon has missed 
a larger point than that raised by Mr. Denman Jones. I 
believe he will find that all flame arcs have a different charac- 


-A 


teristic when burnt in the open air from that which they show 
when only allowed a limited supply as under usual conditions. 
It therefore seems to me that he should have worked all his 
arcs in clear globes, and, as a final refinement, he might have 
found any small differences in the absorption values of these by 
a vlow-lamp test. 

I intended to raise this point at the meeting but was pre- 
vented from being present. Perhaps Mr. Solomon will kindly 
state if he made any definite tests to ascertain the relative 
efficiencies of the different lamps when run with or without 
vlobes.—I am, &c., LEONARD MURPHY. . 

Birmingham, May 20. 


TO THE EDITOR OF THE ELECTRICIAN. 

SIR : Mr. Solomon 's letter proves our statement in paragraph 
l of our first letter. His own words ** I have taken the greatest 
care throughout my Paper toavoid indicating which carbons 
are of my own manufacture " js exactly the fact that gives the 
impression of his paper being that of an impartial observer. 

We fail to comprehend Mr. Solomon's statement that he 
was comparing types of lamps and not makes of lamps, when 
he specifically mentions the names of the makers in his Paper. 

He further savs he made no statement that his comparison 
was unjust to the Jandus lamp. In your issue of the 3rd inst. 
and in the Institution proof the following line occurs, referring 
to the Jandus lamp :—" A comparison on the basis of lower 
hemispherical candle-power is unjust to this lamp," and then 
Mr. Solomon proceeds to give hemispherical figures. 

We do not make the claim Mr. Solomon suggests in his last 
paragraph, but we do claim that the candle-power emitted from 
the lamp is greatly diminished if the enclosure is tampered with. 

The open-flame lamps were tested without globes, and 
Mr. Solomon must know that a free access of air to an open 
flame lamp greatly increases the candle-power. Why, we ask, 
did not Mr. Solomon make his tests under conditions met with 
in practice, instead of testing his own lamps under conditions 
designed to give the best laboratory results, and a competitor's 
under opposite conditions ? These conditions in all cases 
being ones under which the lamps could not be run outside the 
laboratory. 

We do not intend to continue this correspondence. We 
made our protest against the unsportsmanlike manner in 
which Mr. Solomon conducted his tests, and we have now 
endeavoured merely to answer the inaccuracies contained in 
his last letter.—W e are, &c., 

Tue Jaxpvs Anc Lamp & Evectric Co. (LTD. 

London, May 21. A. DENMAN JONES, Manager. 


TESTS OF METAL FILAMENT LAMPS. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : DL note in your last issue that Mr. Willcox again returns 
to the subject of Lamp Tests. 

I rejoice that Mr. Willeox no longer desires all makes of lamps 
to be run at the same efficiency and is in agreement with me on 
the point that the maker's standard of efficiency should be taken 
into consideration. This is exactly what I have done. 

Regarding the suggested increase of lamps tested and fre- 
quency of tests, I can only say that I am ready. Who pays ! 
Lam, &c., LacELor W. WILD. 

Westminster, May 20. 


Rubber.—In his tenth lecture on this subject Dr. Schid- 
rowitz dealt with the manufacture of rubber goods, describing 
the auxiliary articles used in their manufacture, such as mineral 
and organic fillers, pigments, sulphur and vulcanising adjuncts. 
The use of these was necessary to ensure the requisite mecha- 
nical properties. As regards a new substitute, the only point 
which as a rule had to beseriously considered was whether for 
the same price it was as good as, or better than, any other 
substance which could be employed for the same purpose. 
Processes employed in the manufacture of (special articles 
were dealt with at some length. In the final lecture of the 
course Dr. Schidrowitz dealt with the chemical and physical- 
properties of vuleanised rubber. | 


~ 


289 


THE ELECTRICIAN, MAY 24, 1912. 


A KELVIN BUST FOR THE LE.E. 


An important function at the meeting of the Institution last 
week was the presentation. to tlie Institution by Sir William 
Preece, on behalf of Lady Kelvin, of a marble bust of the late 
Several relatives of the great scientist were 
present at the proceedings, of which an account Is here given. 

Sig Ww. PREkc&, K.C.B., said that it was his first public appearance 
in the Institution's new home, and he wished to express his great 


leasure at being able to speak in what was really one of the finest 
He was to present to the Institution, on behalf of 


Lord Kelvin. 


9 
bis in London. 
Lady Kelvin, a bust of their great. past-president, Lord Kelvin. He was 


probably the oldest living electrical friend of Lord Kelvin, for he first 
knew him in 1853, nearly 60 years ago, and he had no doubt that that 
fact had weighed with Lady Kelvin in asking him to undertake such 
a very important task. Whether they regarded Lord Kelvin as a 
student, a thinker, a philosopher, a teacher, an engineer, a sailor or a 


l christian, they found tbat he had left no duty undone, and the world, 


the crown, the press, the learned societies, universities and schools 
had responde 1 by leaving no honour unbestowed upon him. He hoped 
that the President and Council would gratefully accopt such an 
admirable, almost living, representation of him whom many of them 
loved so well. It would be a permanent memorial of one who always, 
if he could, instructed from models, and who thus became a model him- 
self for all future electrical engineers to follow and to emulate. Kelvin's 
mind would ever be with them, for hia works were classics and his 
conclusions immortal. Few men had bad their lives more splendidly 
written for their guidance, His whole early life had been written by 
his departed sister, edited by his daughter and his neice, in a fascina- 
ting book entitled ‘Lord Kelvin's Early Home." Prof. Silvanus 
Thompson had given them Lord Kelvin's life in a biography which 
deserved to rank second only to Boswell'a "Life of Johnson.” The 
two great heroes, in fact, the founders, of electrical science were 
Faraday and Kelvin. 1f he was spared he hoped to be in a position 
to present to the Institution a bust of Faraday that would be a match 
to the bust of Kelvin. The important question would arise- which 
they, of course, would leave in the hands of the President and the 
Council—and that was the position to be allocated to the bust of 
kelvin and, he hoped, its companion. He noticed on the wall at each 
side of the Council table the names of Faraday and Kelvin; those 
names might suggest the positions, if it did not interfere with the 
display of diagrams, Again, in the handsome marble hall there were 
two pedestals which might support the busts. He did not, however, 
ask forany particular position to be adopted, but he left it to the 
judgment and care of the Council. 1n the name of Lord Kelvin's 
faithful companion, sympathetic helpmate and atHicted widow, he 
e to the Institution of Electrical Engineers that remarkable 
ust, the work of Mr. A. McF. Shannan, of Glasgow, who deserved all the 
praise they could give him for preserving for them the features of him 
who was not only their leider, but their guide, philosopher and friend. 
Prof. Sitv axes P. 'Tuiowrsox remarked that their Senior Past-Presi- 
dent, Sir William Preece, whom they were so glad to welcome back, 
had spoken so well and so sympathetically of the work of Kelvin, that 
very little remained to be said. He had been asked by Lady Kelvin 
to express to the meeting her regret for unavoidable ubsence; but the 
state,of her health wou!d not permit her to endure the fatigues of that 
occasion. Lord Kelvin's family, however, was not unrepresented, as 
they had among them two of his nephews (Mr. James Thomson and 
Mr. Frank Bottomley), a sister of Lady Kelvin (Lady Hargreaves 
Brown, and her husband (Sir Alexander Hargreaves Brown), and a 
niece (Mrs. Forbes). The sculptor in the bust had presented a very 
faithful picture of Lord Kelvin. Great as Lord Kelvin was as a mathe- 
matical physicist, wielding extraordinary ability in the management 
of mathematical symbols, he did not adopt the somewhat supercilious 
attitude which some great mathematicians had taken, that all com. 
mercial applications were to be set aside as unimportant. Kelvin 
thought that the very hfe and soul cf science lay with the service it 
was put to, and that abstract science was indebted again and avain to 
its industrial applications. Those who had the privilege of knowing 
Lord Kelvin would see in the permanent record presented to the Insti- 
tution a worthy representation of bin; while those who had not the 
privilege would equally know from the faithful representation what 
manner of man he was who made so great, so deep, and so lasting a 
record upon the science of his time and on one of the greatest of 
British industries. He ought, perhaps, to mention that they would 
not only be in possession of the bust of Kelvin and were promised one 
of Faraday, but they also had similar memorials of other great men of 
the past, namely, busts of Volta, Benjamin Franklin, Dr. Hopkinson, 
Sir Francis Reynolds and Sir Charles Bright, and also a medallion of 
their founder, General Webber. Those were not unworthy companions 
of the bust of Lord Kelvin, and he was sure that if Lady Kelvin could 
ave been present she would have rejoiced to see how much they 
appreciated the new bust, which they would treasure for years to come. 
Mr. James Tuomson said it was with very great pleasure that he 
came to London to have the opportunity of seeing that very beautiful 
bust of hisjjlate uncle. It was a very tine likeness, and he could only 
any that he wished t» congratulate the sculptor on his achievement. 
The Prestpent (Mr. S. Z. de Ferranti), in acknowledging the gift, 
said he was sorry that Mr. Bottomley, the nephew of Lord Kelvin, who 
was associated toja very great extent with his work, was not with them 
owing to ill health. He had very great pleasure in accepting, on 
behalf of the Institution Council and its membership, the bust of 


Lord Kelvin. 


ELECTRIC CONTROL OF A LARGE MINE HOIST.* 
BY H. W. CHENEY, 

The most serious problem encountered in the application of clecirie 
It is necessary, 


drive to Jerge mine hoists is thet of electrical control, 
in order to secure continued successful operation of an electric hoist, 


to furnish a control system which is absolutely reliable et all times, 
The design must be such thet ell ports of the epporetus will withstand 
the most severe, end even unreasone ble, conditions of service without 
giving trouble and without repeated ottention and repsirs. It should 
be so designed thet it is impossible for the operator to damage tho 
controller or any pert of the machinery by a wrong movement of the 
opereting handle or by misjudgment of conditions. 

It is the purpose of this Paper to give a description of the general 
layout of a mine, an electrically driven mine hoist, à more complete 
deseription of a novel control system embodying a liquid rheostat 
emploved for the control of the hoist motor, and to outline some of 
the tests made upon the entire outfit during actue! operation. 

An electrics! hoist installed at the No. 3 iron mine of the Woodward 
Iron Cow. at Woodwerd, near Birmingham. Als, is of the unbelanced 


end consists of & single drum 8 ft. in diameter end 40 in, Jong, 
The drum is pro- 


type, 
with winding spice for 2,500 ft. of 1} in. wire rope. 
vided with è bend brake which is automatically epplicd by à weight 
end released by air pressure under the control of the operator. [t is 
driven by g 500.-p.r., three-phase, 25-evele, 375-revs, per min. wound 
rotor induction motor through a flexible coupling. triple reduction 
geer and an e@ir-operated friction cluteh of the Lane type. The hoist 
is designed for a maximum rop? speed of 750 ft. per min. end a maxi- 
25.000 1b, Provision is 2lso mede for hand opera- 


mum rope pull of 25. 
tion of the clutch and bend brake from the operetor’s platform to 


provide means for operation in case of emergenev or feilure of the air 


An altemating current solenoid 2ctustes en air valve on the 


supply. 
The hoist works over a uni- 


brake evlinder when the current fails. 
form gradicnt of 2pproximetely 71 deg. and 676 ft. in length from the 


surfece to the knuckle, while the slope bevond the knuckle varies, but 
Is epproximetely 25 deg. to 30 deg., although loes! foults mav increase 
this gredicnt materislly et points. There are 14 brench heedings 
Which may eventually be developed to } length of from ! mile to 
2 mile, or unti] met by similer headings from wn ediecent mine. 
The treek used in the mine is of 42 in. geuge. ond stenderd mine 
cers weighing 2.500 lb. empty arc uscd. As mony gs tive cars ie 
hitched in train and cach may be lorded with approximetely four tons 
of ore, meking è tote! losdiineluding eers, of 52.500 1b. The treck 


curves èt the brench headings are very shèrp: in most exces the 
radius does not execed 8 ft. By reference to the pen and protile of 
the mine, it will revdily be seen why the highest p'ek of the hoist load 


occurs as the loaded ears ere being pulled »round this sharp curve on 
totheimeline, Often loaded ears become derailed st this point. owing 
to the sharp curve, and must be pulled on to the track et the curve. 
It is this contingency that calls for the grestest effort on the part of 
the hoist end draws the grestest amount of power from the transmis- 
sion line. 

The hoist is approximately four miles from the power house, and 
electrical energy is transmitted at a voltage of 3,300 and 2 frequency 
of Z5 eveles over a three-phase system. "lie: 3.300-volt lines. are 
brought into the hoist house and connected to high-tension “bus bers, 
Three 50-kw. transformers, of 50 kw. cc p city. having » retio of 
3.300 to 220 volts end 100 volts, are connected in delta to furnish 
energy for lighting, for running an electricslly-driven oir compressor 
used as an auxiliery, end circulating pump for the liquid rhoostet. 
An electrolytic lightning arrester is also insted) for protection 
against lightning disturbances, which ore frequent in the locality of 
this inste Nation. 

The electrical operation of the hoist is as follows: The non-auto- 
matic oil switch on the transformer p snel is first closed, thus exciting 
the transformers. The three-pole knife switches on the seme penel 
are then closed, supplying alternating current st 220 volts to the 
motor of the water circulating pump, to the eir-compressor motor 
through 5 pressure reguletor switch, to the no-voltage coil of the main 


oil switch on the motor p^nel, end to the termine!s of o switeh con- 
nected to the brake solenoid. This letter switch is mechanicslly con- 
nected to the overload no-voltage relesse oil switch. sothat both are 
opened end closed simultencously. The overlosd no-voltage release 
oil switch is now closed end the hoist is ready for regular operation 


from the hoist platform. It should be st»ted thst in the oil switch 
used the overload coils are direct-series trip coils and the overload 
and no-voltage coils act independently of each other on the mecha- 
nism to trip the switch. A forward movement of the operator's con- 
{rol lever closes the primary switch, making fina! connection to the 
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primary winding of the induction motor for hoisting, while @ reverse 
movement of the same lever closes the primary oil switch, making 
reversed. connection with the primary winding of the motor for 
lowering. It is necessary to provide the reversing feature, since the 
slope of the mine near the entrance is not sufficient for empty cers to 
unwind the drum of the hoist by gravity. 

The secondary windings of the motor are connected to the terminals 
of a liquid rheostat for varying the resistance of the second»ry circuit 
and controlling the speed of the motor. The operetion of this rheo- 
stat is controlled by the same lever that is used to open and close the 
primary switch. The limit switch is placcd on the tipple in such ù, 
position that if the cars overrun it will be mechenice lly opened by è 
track lever. The circuit of the no-voltage release coil of the main oil 
switch passes through this limit switch, 2nd in case the car passes the 
limit of travel the oil switch end solenoid brake switeh are 2utoma- 
tically opened, thus cutting off the motor current and automatically 
setting the brake regardless of the position of the operators hendle. 
In case of overload or short circuit sufficient to trip the oil switch, the 
brake is also set by the means above described. A push button which 
is normally open is provided on the motor pane! for closing the circuit 
of the no-voltage release coil of the oil switch after the cars heve over- 
run in order to beck them into position egein for regular operation. 
This is purposely arranged so that an extra man will have to be called 
upon to help the operator after an outometic stop at the tipp!e hes 
been made. This provision was made so that earclessness ct this 
point would be reduced to è minimum on account of the inconvenience 
causcd bv it. Another sefety featurezworthy of notice is 2 provision 
for the automatie opening of the overload no-voltage oil switch in eese 
the non-automatic transformer switeh is opened, thus cutting off 
supply current to the auxiliary apporetus, end also making it impos- 
sible to hold the overload no-voltage switch closed unless the non -auto- 
matic transformer switch hes first been closed. 

The controller consists of à primary switch for closing, opening end 
reversing the 3,300-volt primary connections to the motor, and a 
liquid resistance in the secondery circuit of the motor to limit the line 
current for the required torque at starting and for speed reguletion 
during reguler operetion. ‘The primary switch is oil-immersed end is 
of the rotary multiple break type. Tho liquid rheostot for the secon- 
dary circuit consists of a concrete tank in which stationary pistes of 
cest-iron are suspended gs electrodes. Electrolyte is then raiscd or 
lowered in the tenk by mechanics! means to very the resistance be- 
tween the electrodes. The electrodes are hung on insulating supports 
which are set ine recess in the concrete tenk near the top. They are 
ribbed to give maximum contact greo, with aè minimum amount of 
space, and are made of specia! form which wes carefully worked out to 


give 2 smooth specd and accelerating curve. Four electrodes are used 


for the three-phase circuit. the two outer ones being connected to- 
gether and to one phase. By proper spocing, which wes determined 
by preliminary test, the correct amount of resistence and g belence 
three-phase star-connected resistance is obtained 2t all times. By 
the use of ribbed engle-pletes, which are bolted to the electrodes near 
the top, end which overlap each other with a smell intervening space, 
the effective distance through the liquid between plates is gradually 
decreased, end the effective eres, of the pletes is gradusly increased 
as the liquid is raised in the tank, At the highest level of the liquid 
the plates are preeticelly short-circuited by the electrolyte which 
flows in and fills the sme space between the horizontal! portions of 
the angle-pletes. The electrolyte used consists of ordinary well water 
in which a sme!) quantity of selt wes dissolved, The amount of salt 
which gave the best results with the water used in the liquid rheostat 
where this hoist was installed was found to be 9 1b. of salt per 1,000 
gallons of water, or approximately one-tenth of 1 per cent, by 
weight. 

A cooling tank is loceted in the basement directly under the rheo- 
stet tank, and a centrifuge! pump serves to pump the liquid from the 
cooling tank into the rheostat tenk end to keep it in continuous cir- 
culation. This pump is driven by è 220-volt squirrel-coge induction 
motor and is run continuously. A gete valve is placed in the dis- 
charge pipe of the pump to regulete the rate of flow into the rheostat 
tenk. The height of liquid. end consequently the amount of resistance 
in the secondary circuit of the motor. is regulated hy means of two 


movable weirs in the form of pipes which are raised or lowered through. 


an opening near the bottom of the tank. By the use of the pipe con- 
struction for the weirs, a!l friction, duo to side pressure of the liquid, 
is eliminated. The arrangement is such thot all of the liquid exnnot 
escape through the weirs when in their lowest position. Tho lower 
ends of: the electrodes are thus always immersed and the second»ry 
circuit is never opened. The areas of the opening through the weirs is 
approximately double that of the inflow pipe, and is sufficient to 
allow the maximum amount of liquid in the rheostat tank to escape 
into the cooling tank in 10 seconds, including the continuous 
discharge from the pump. With the gate valve wide open and the 


weirs raised to the highest point, the rheostat tank will fill in approxi- 
mately 20 seconds. This time mèy be incressed es much as desired 
by adjusting the opening of the gate valve. 

Since compressed eir is utilised for actuating the clutch end brake 
mechenism of the hoist, the control mechemism wes designed for air 
operation throughout. A double-aeting eir engine is connected to 
the weirs through a rock sheft end levers end to the primary oil switch 
through a reversing clutch in such » menner thst the first pert of the 
upward piston stroke closes the oil switch, end è continuance of this 
movement raises the weir. This engine is provided with en 2djust- 
ble oil cetereet and g tlosting lever velve device, by means of which 
the gir piston moy be stopped end held at eny point corresponding to 
the position of the operetor’s lever. 

The operator's lever. which is locsted on the e»sge or pletform of the 
hoist, rests «t the centre! point of è notehed sector when the controller 
is ot " off " position. When the lever is moved sway from the ope- 
rotor, the first movement sets the clutch on the primary oil switch for 
clockwise movement of the rot»ting member of the switch, and a 
further movement of the lever opens è valve ond edimits gir to the air 
cvlinder, which first closes the switch end then raises the weirs to eny 
desired height. To stop the motor the lever is returned to the ** off " 
position. A mechanical interlock is provided at this point to prevent 
the operator from throwing the lever to reverse position until the 
weirs reach the lowest point end the maximum secondary resistence 
is inserted. In case it is desired to run the hoist motor in a reverse 
direction, the operator's lever is moved toward the operator when the 
clutch on the primary switch is first set for counter-clockwise move- 
ment of the rotating member of the switch, end the balance of the 
operation is the same as before described, except that the motor 
runs in the reverse direction. The by-pèss of the oil cataract on 
the air piston is adjusted for maximum wlloweble piston speed at 
which no jar or shock to the mechanism occurs when the operator's 
lever is thrown quickly from one extreme to the other. The gate 
valve is set for minimum time of acceleration for a given primary 
current with an average load of ore on the average grede. Semi- 
automatice acceleration is thus obt»ined; that is, if the operator 
throws his lever to the extreme position, the acceleration of the hoist 
is automatic, and will be accomplished in as quick @ time as ean be 
done without too heavy a draft of current from the line, while if it is 
desired to regulate the rate of acceleration the operator may allow the 
operating handle to remain at any intermodist? point between the off 
end the full-speed position, which slows regulation enywhere inside 
of the limits for which the controller is sete During the tests which 
followed the installation of this controller every conesive ble move- 
ment that could be given the operator's lever wes tried, and it wes 
found that no damage whatever could be done to any port of the out- 
fit by improper manipuletion of the control lever. 

Owing to the lack of reliable data from the experience of others it was 
found necessary, before designing this controller. to make preliminary 
tests to determine the necessary data to be uscd. A large number of 
tests were made to determine the proper surface sre» of electrodes per 
ampere of current. It was found thst with alternsting current two 
amperes per square inch could be used as s feir average. end that the 
area could be varied between one ampere per syuere inch for contin- 
uous service end three amperes por square inch for intermittent ser- 
vice without undue deterioration of electrodos or exeossive generation 
of gases. Although other substances were tried the conclusions 
reached were that good average results could be obtained by tho use of 
common salt solution, end that its use would be preferable fore mine 
hoist controller.on account more particularly of the ease with which it 
can be obtained and on account of its mild action on the mets! elece- 
trodes and piping. 

Ey ES ESET ET ES 


PHYSICAL SOCIETY. 


At the Meeting held on Frid» y. Mey l0th. at tie Imperia! College 
of Science, Prof. A. SCHUSTER, F.R.S., President. in the Chair, a 
Paper on “The Generation of Electricity by Corbon at High 
Temperatures,” by Dr. J. A. Harker, F.R.S., and Dr. €. W. C. 
Kaye, was read by Dr. Harker. [Tne authors’ experiments were 
fully described in THE ELECTRICIAN of March 22, 1912.] 

Mr. G. D. West thought that it seemed from the above experiments 
that in a carbon filament lamp. if run at a high enough temperature, more 
current might be carried by the ionised gas than by the filament. 

Prof. C. H. Legs remarked that the authors declined to give any theory 
of the effect thev had observed. Was the emission one of electrons or 
was some chemical action taking place? Some Papers before the German 


Physikalische Gesellschaft had recently cast doubt on the emission of 
electrons from heated bodies observed by H. A. Wilson and O. W. 
Richardson, and it had been pointed out that a chemical reaction would 
follow Richardson’s formu'a, which afforded, therefore, no proof that the 
effect was due to electrons. 

Dr. Erskine Murray asked if the authors had found the emission to 
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remain steady for several hours. The phenomenon was similar to that 
of the valves used in wireless telegraphy. 

The PRESIDENT sud he had listened with considerable interest. The 
authors had done on a large scale what had been done on a small scale a 
few vears ago. He doubied the emission being electrons, and thought 
that some electrochemical effect should be sought for. 

Dr. HARKER, in reply, state] that the effect was not chiefly a chemical 
effect asit was the same whether the gas in the furnace was H, or N.. nor 
did it matter what the carbons were made of. Specially pure carbons 
gave phenomena of just the sam» order of magnitude. 
~ Dr. Kave, in replv. stated that the feature which differentiated their 
experiments from others was that the effect occurred. at atmospheric 
pressure and not i» varua. Tt was hardly likely at this pressure that the 
effect cauld be confined to electrons, as the mean free path of such would 
be very small. The etfect might be due to the trax<fere ic. of carbon 
itself. probably in ultra microscopic particles and not molecules. When a 
cold tube was used for one of the electrodes it was found in half an hour 
to be coated with a deposit of carbon. There was no likelihood that 
the effect would decay with the time, as it had been kept constant for 
over three hours. [t was also not necessary to use electric heating in the 
furnace. Heating by Thermit and Méker gas furnaces both gave the 
sume results. 

A Peper by Mr. S. BUTTERWORTH on 


“A Method of Measuring Small Inductances '*- 
was read by Mr. A. Campbell. 

The author shows how And^rson's method may be modified so that, 
while still retaining the usu! stand rds of capacity. very small 
inductances may be measured. As in Anderson's method, belance is 
attained by a simple resistance adjustment. 

The conditions of maximum sensibility are indicated and experi- 
mental results are quoted in which an inductance of 20 microhenries 
is compared with a capacity of 0-1 mfd. The method may also be 
emploved to compare & very low capacity with the usual mica 
standards of capacity. 

Dr. A. Russetn took it that the author had assumed no iron in the 
circuit in obtaming his formula. 

Mr. A. CAMPBELL pointed out that the author obtained his balance by 
means of a vibration galvanometer, so the method would correctly give 
the apparent self-induction at that particular frequency. 

Dr. W. H. EccrEs pointed out that the method would be rarely used 
for coils with iron cores since it was for small inductances. Since the 
paiedicitv of the alternating current did not occur in the equations for 
equilibrium the method could, if all the resistances were independent of 
the frequency, be used with an interrupted current and a telephone. 

The PRESIDENT remarked that all who had had occasion to try it knew 
how difficult it was to measure a small self-induction, and would there- 
fore welcome Mr. Butterworth's Paper. 

A Paperon 


“The Conversion of Starch into Dextrin by X-Rays,” 
hy H. A. Corwkrr, M.B., and S. Russ, D.Sc., wes read by Dr. Russ. 

When solutions of starch are irradiated for several hours bv 
X-rays of mederete penetrating power, the opscity and viscosity of 
the solutions are markedly diminished. Those physica! chonges ere 
attndezd by chemies?! changes; there is è portio! conversion of the 
starch into soluble starch and dextrin. A quontitetive estimation 
of the emount of dextrin formed after the starch solution hed been 
irredisted for 81 hours showed thet it correspond d to about 5 per 
cent. of the amount of starch initie!ly present. 

When solutions of dextrin were subjected to a similer exposure of 
X-r»ys, no conversion of this substance into glucose we; obteined. 
From the fact that starch may be converted into dextrin by hydro- 
Ivsis, a simple explanation of the effect would be afforded if water 
Were decomposed by X-rays. From the neg:tive results obtsined 
by Kembaum on these lines. however, it seems as if the effect were 
more likely attributable to a direct action upon the starch molecules, 
cither by the X-rays or the secondary rays which they produce. 

The PrgsipENT thought the Paper one of considerable importance as 
dctinitely proving the chemical effect of X-ravs. 

Dr. A, D. WaLLER also expressed his interest in the Pa per. 


—— 


INTERNATIONAL RÁDIO-TELEGRAPH CONFERENCE, 
LONDON, 1912. 


All the necessary preparations for the first sitting of this Conference 
on June Fare approaching completion, and in the House of Commons 
m Tuesday Mr. Herbert Samuel (the Postmaster-General) announced 
the nimes of the British representatives to the Conference. Those 
ames. : 

mii H. Babington Smith, K.C.B.. C.S.T.. Mr. E. W. Farnall, Mr. R. J. 
Mackay, Mr. F. W. Home. Com. F. G. Loring, R.N., Capt. E. F. B. 
parton, A.D.C., R.N., Com. W. R. W. Kettlewell, R. N., Lieut. John A. 
"ee, RN., Lieut.-Col. J. M. W. Macdonogh, and Major R. H. H. Boys, 
D.3.0. Australia, Canada, India, New Zealand and South Africa are 


sending special representatives. The interests of other British Possessions 
will be undertaken by the British delegates, 

The Russian Coverameant has appointed M. de Etter, Councillor of the 
Embassy in London, to be the chief delegate of Rusziat the Coaferencc, 
He will be assisted. by eight deleg ves (Prof. Ossidtehii, Assistant Post- 
master-Goneral, and Col. Eules and M. fecgeviteh, of the Home Office ; 
Col. Baron Vinecken and Lieut.-Col. FoSoltgow. of the War Office: and 
Lieuts. Sch mit. Dmitrisw and Stehistuii of the Rusdan Imperial Navy. 

It will be remembered that two conferences on Radio-Telegraphy 
have been held in Berlin at the instance of the German Government. 
The first (or Preliminary) Conference was held in 1903 and the second 
in 1906. At this latter Conference the Service Regulations now in 
use were formulated and approved, subject to ratification by the 
various contracting states. With the exception of the United States 
of America (which country was numerously represented at the 1906 
Conference in Berlin) all the official ratihications were sent in some 
time ago. and it is understood that the United States have recently 
given their official adherence to the Convention and Service Regula- 
tions then approved. In actual wireless working the Service Regu- 
lations incorporated with the International Telegraph Convention 
(Lisbon, 1908) are utilised so far as they can be made to apply to 
wireless telography. 

The last International Telegraph Conference was held at Lisbon in 
1908, where it was decided that the next Conference shall be held in 
Paris not earlier then 1915. It is customary for these Telegraph 
Conferences to b» held quinqguenially. but in view of the jubilee of the 
Internastionsl Telegraph Union in 1915 it was decided to defer the 
next Conference till that vear. 

International Wireless Telegraphy has made great strides since 
1905, and there are many important subjects to come before the 
Conference which meets in London on Jun? 4. The '* Proposi- 
tions " which are to be discussed have been sent in by the con- 
tracting states,are prepared by the Berne Bureau, and are issued 
some time before the holding of the Conference. Those for the 
1912 meeting are now before the various Governments and parties 
concerned, and it is these Propositions almost exclusively that will 
he considered at the Conference now about to hold its sittings. 
Delegates to the Conference are practically limited to the repre- 
sentatives of the various adherent. Governments. but (as in the 
ease of the International Telegraph Conference) we understand 
that the Telegraph and other companies direetly interested in 
general telegraphic operations will be permitted to take an advisory 
part in the proceedings at the Conference, without, of course, 
having voting powers on subjezts sab nitted for consideration. 

The 1912 Conference will be held in the building of the Insti- 
tution of Electrical Engineers, Victoria Embankment, London, 
W.C., and the proce»dings will be presided over by the Postmaster- 
General (Mr. H. Samuel), a3 representative of that Department of 
State to which the operation of the telegraphs belongs. 

At Berlin in 1906 the proceedings occupied I3 sittings, and 
although wireless telegraph working has been to a large extent 
standardised since that date, it will doubtless happen that the 
proceedings in London will occupy at least as long a tim as at 
Berlin. 

We understand that complete arrangements have been made 
for entertaining the large and distinguished gathering of Inter- 
national Government officials who will take partin the proceedings 
at the Conference, 


BE UEESIUONDUEEENGENGE 


LEGAL INTELLIGENCE. E 
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Osram Lamp Works (Ltd.) v. **Z ”? Electric Lamp Mfg. Co. (Ltd.) 
On Tuesday, Mr. Justice Warrington delivered his reserved judgment 
in this action. for alleged. infringemcnt of three patents relating to the 
manufacture of metallic filaments for incandescent electric lamps. The 
evidence was reported in THE ELECTRICIAN for Aprl 25 and May 3, 10 
and 17. : 
JUDGMENT. 

In the course of his judgment, his Lordship said that the general 
subject matter of the invention was the manufacture of metallic tilaments 
suitable for use as the incandescent bodies in incandescent clectrie lamps. 
The particular kind of metallie filament with which they were concerned 
was that which was manufactured by a building-up process. Having 
dealt in some detail with the process, and with the first specification sued 
on, he said the first question was, What was the true construction of the 
specification? What was it the patentees described and claimed * They 
mentioned the application of tungsten as a coating material for carbon 
and plainly did not claim that. They expressly disclaimed their own 
oxychloride process— Kellner's proposal to form the filaments by pressing, 
and the drawn-wire process of Siemens. Bearing that in mind, there was 
no difficulty of construction. The first claim was limited to a tungsten 
filament made in the way described. The second claim was for the pro. 
cess for the manufacture of the bodies mentioned in the first claim, the 
process being characterised by the special feature particularly referred 
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to. He thought the words “in accordance with Claim 1" were a 
qualitication of the word * bodies “` and meant, in substance, * auch bodies 
as accord. with the description given in Claim 1.7 It was, he thought, 
the essence of the claim, the second claim. that the carbon should be 
removed chemically. The principal objection to the validity of their 
patent was want of subject matter. In the general description of the 
process itself there was nothing new. It was merely the building-up 
process already referred to. The first paragraph on page 3 described the 
process of mixing and the earbonising process being used for making 
carbon filaments. The second paragraph described first the decarboni- 
sation by oxidation already described by Welsbach, and, secondly, the 
process of rendering the filament uniform by means admittedly already 
employed in connection with carbon filaments. ‘The invention, if there 
was any. consisted first in the application of the known processes to the 
particular metal tungsten. and, secondly, in the sclection of the atmo- 
sphere of steam and hydrogen as the suitable atmosphere for oxidising 
out the carbon from a substance consisting of tungsten and carbon, It 
was said that the relevant qualities of tungsten were so well known that 
any person acquainted with the subject, if reminded of the existence of 
tungsten, would know at once that that metal world be suitable for the 
purpose. He thought it was impossible to reconcile that view with the 
facts. He was satistied that though it was known that tungsten. was 
highly refractory and that it was reducible from the oxide by the action 
of hydrogen, it was im possible to say. without actual ex periment, whether 
a filament could be made of it in the mode described. Infact, the patentees’ 
process of decarbonising in steam and hydrogen was actually tried. by 
Dr. Liebmann upon a number of the highly refractory metals, including 
uranium, which was in the same group with tungsten, without success, 
It seemed to him, on the evidence, that the selection by the patentees 
of steam and hydrogen as the atmosphere in which decarbonisation 
was to be effected also required experiment. But there were other con- 
siderations which in his opinion lead inevitably to the same conclusion, 
Tungsten was a very common and cheap metal. Osmium and the other 
metals mentioned by Welsbach were scarce and dear. ‘Tungsten had 
now practically superseded all other metals in the manufacture of fila. 
ments. He could not believe that if its suitability for making a filament 
by the process described in the specitication had been so obvious as was 
pretended its use would not have been suggested by Welsbach or one of 
the other inventors who were searching for a practicable mode of making 
a metal filament. He found that there was sufficient invention to support 
a patent, and that the objections on the ground of want of subject matter 
failed. A further objection which he had at one time thought might be 
of importance was that of insufficiency of description. The point was 
that no details were given as to the proportions of metal to binding 
material, of steam to hydrogen. of the temperature, &c.. In. his opinion 
the furnishing of such details was in the particular case. unnecessary, 
for that a lampmaker of ordinary skill and knowledge reading the speci- 
fication would have had no difficulty in putting it into operation. The 
first paragraph on page 3 obviously required no detail-d description, 
as it was the ordinary process of making a carbon filament applied to one 
of carbon and tungsten. The decarbonising process required no further 
description, for he found on the evidence, and in particular on that of 
Dr. Oberlander, that anyone having a reasonable knowledge of the sub- 
ject would be able without difficulty to decide on the proper proportions 
of steam and hydrogen—the appropriate degree of temperature was in- 
dicated by the direction to raise the filaments to a high temperature by 
subjecting them to the passage of current. In his opinion that objection 
also failed. No other objection to validity had been pressed, and he must, 
therefore, hold that the patent was valid. There remained the question 
as to whether defendants had infringed the patent. First. what had been 
rejected ? They did not make use of the process of rendering the filament 
uniform described in the specification, not finding it necessary to resort 
tothat process. It was said that that was an essential part of plaintiffs? 
process and that as it was not taken the patent was not infringed even 
if defendants did other things described. Lt was settled law that what 
was the real substance of the Invention must be decided on the evidence. 
and he found that the process in question was not an essential part of 
the invention: good filaments could be made in the manner described 
and the substance of the invention taken, though that step was omitted. 
The process adopted by defendants was then dealt with by his Lordship, 
who said that he found that the atmosphere used was an atmosphere 
of steam and hydrogen within the meaning of the specification. It 
was said that the claim was limited to the removal of the carbon chemi- 
cally, and that the process adopted by defendants removed it by physical 
or mechanical means. As to that it was admitted that carbon monoxide 
was formed. That showed that there was in the process a chemical 
reaction resulting in the oxidation of carbon. But Acfendants main- 
tained that, bearing in mind the very short space of time and the very 
high temperature, the proper conclusion to draw was that the carbon 
was removed by volatilisation or by the mechanical effect of the current, 
and that the oxidation took place after such removal. In his opinion 
that was not proved. The steps directed by the patentee were taken. 
The result indicated by them was obtained, there was certainly some such 
chemical reaction as he suggested, and it would in his opinion require 
much stronger evidence than any before him to justify the conclusion that 
the real action of the means adopted by defendants was so ditferent from 
the patentees' method as not to be an infringment. <As to the first 
patent, he was of opinion that it was valid, that defendants had infringed. 
and that plaintiffs were entitled to the usual relief. i 

The second patent (18,622 of 1906) was for an improved method of 
producing metallic incandescence bodies for electric glow lamps. The 
point of the invention was to substitute in the decarbonising process 
gases containing no oxygen for the oxidising gases previously employed 


THE ELECTRICIAN, MAY 24, 1912. 


and he thought the absence of oxygen was its essential characteristic. 
The validity of the patent was attacked on the ground of prior grant to 
the same patentees. The last patent was No. 15.510, of 1907, but 
protection dated from July 11, 1906, the date of the first application 
in Germany, and was, therefore, prior to plaintiffs’ patent. The patent, 
15.510, was entitled: “Improved process for the manufacture of illu. 
minating bodies for electric incandescence lamps." The patentees begin 
by referring to the British specification, No, 23,890, of 1904. The 
reference laid stress on the fact that the carbon was to be removed by 
oxidation. Another specification of 1905 was then referred to by which 
it was pointed out that the oxidising agent must bear but a small pro- 
portion to the quantity of hydrogen present, and so far as one was aware 
it had theretofore always been assumed that it must be at least from 
| to 2 per cent. as set out in the prior specification 19.379 of 1905. He 
was of opinion that the second claim was merely what it said, that the 
hydrogen was diluted with nitrogen. but that in that atmosphere so 
diluted there were still traces of oxidising means. In his opinion that 
was not the same invention as plaintiffa. Inthe claim he had just 
referred to oxygen, however small, was regarded as essential. In plaintiffs’ 
patent the essential feature was the absence of oxygen. The defence of 
prior grant failed, and he must hold the patent to be valid. The really 
important defence in the case was non-infringement. From what he 
had already said it would be seen that for the substantial decarbonisation 
of the filaments defendants used the oxidising process and not that 
which was the subject of the patent now under discussion, but plaintitfs 
insisted that defendants used the latter in the subsequent stages of the 
manufacture. In his opinion there was no infringement of the patent 
rightly understood. The patent was fer a method of producing a 
filament from the metals mentioned in the specification. — In substance 
it was the substitution of the process described for the process of decar- 
bonising by the action of oxygen bearing gases. Tt did not, in his opinion 
cover such a process as the final process of defendants’. which was not a 
method of producing a metal filament at all that had already been in 
substance produced, but was merely a device for improving the filament 
so produced. To say that defendants were not at liberty to adopt such 
a device because incidentally a little carbon was eliminated by the action 
of ammonia would, in his opinion, give an extravagant effect to the patent. 
On that ground the action on the second patent failed and must be 
dismissed. 

The third patent. No. 8,563. of 1907, was for an improvement in one of 
the mechanical details of the manufacture. Before the date of the 
patent-tilaments made in the mode described assumed after the sintering 
process the shape of an irregular loop. To obtain a more suitable shape 
a small weight was hung at the bottom of the loop and the filaments were 
again subjected to the action of current under somewhat similar con- 
ditions as those of sintering. Tt occurred to the patentee that instead 
of doing that as a separate step in the manufacture the weight might be 
applied during the sintering process. Defendants admitted that for 
some time they used weights during the decarbonisation and sintering. 
but they said they gave up the practice for reasons of their own, and were 
not now pursuing it and did not intend to do so. Uf tho patent was valid 
they had certainly infringed. The validity of the patent was disputed 
on the ground of want of subject matter and on that of prior user. AS 
to subject matter the plaintiffs claimed that the patentee's suggestion 
was a very bold one. viz., the application of a strain to a thread still 
containing some binding matter at a moment when that was being re- 
moved and before the sintering or cohesive process had been completed. 
Plaintitfs? scientific witnesses strongly supported that view. To menof the 
scientific eminence of plaintiffs’ witnesses, who realised what was actually 
occurring to the structure of the filament, the dithculty of applying : 
weight at the moment in question might well appear to be a serious one, 
whereas the practical man of ordinary, but sufficient knowledge being 
aware as was the case, that a slight strain of the nature of that in question 
had been used in the making of carbon filaments, might without further 
thought apply such strain during the decarbonisation and sintering. So 
far as the result was concerned, the filaments made in the two ways 
seemed to him to be substantially identical in form. — Plaintitfs! plan 
no doubt avoided a second operation, and he thought that fewer tilaments 
were spoilt in the sintering, as they were kept steadier by the weights. 
For all that, he thought the change se unimportant and the amount of 
invention required to effect it was so minute that he must hold the patent 
to be invalid for want of subject matter. He need not consider with 
any minuteness the alleged prior user. He had, however. come to the 
conclusion that the objection ought to fail for the reason that the alleged 
user was experimental only and not a user of the invention within the 
authorities. 

So far as regarded the first patent then plaintiffs were entitled to an 
injunction and to damages, or an account of profits and the other usual 
relief. As rgarded the second and third patents there must be judgment 
for defendants. "Phe action was really three separate patent actions In 
one, and the costs, therefore, must be apportioned. So far as they 
related to the first patent they must be paid by defendants, but so far 
as they related to the second and third, by plaintiffs, and there must be à 
set otf. 

Mr. WALTER: Then as regards the first patent I ask your Lordship for 
a certificate of validity and we will take an inquiry as to damages 
reserving the costa. 

His Lonpsuir : Very vell. 

Mr. TERRELL: With regard to the first patent. 
a stay of the injunction, because this is stopping a great industry. 
will proceed with the appeal as fast as we can. - 

His Lonpsuir : I do not think I ought, as a term of staying the injunc- 
tion, to require any security. Defendants undertake to pay into Court a 


I am going to ask for 


We 


299 


THE ELECTRICIAN, MAY 24, 1912. 


<< ee 
called cable letters 677.000 words were sent over the Atlantie cables, so 


certain proportion of the moneys which they will realise by the sale of the 


lamps during suspension of the injunction and I think if the undertaking 
An undertaking without 


ix given in this form it ought to be sufliciont, 


prejudice to the inquiry as to damages, to pay into Court by monthly 
payments on the 21«t of each month 1d. per lamp manufactured during 
the past month, and an undertaking forthwith to give notice of appeal 


and to prosecute the appeal diligently and then stay the injunction 


pending the appeal, 
Counsel assented, Mr. Walter intimating that there would be a cross 


appeal, 


PARLIAMENTARY INTELLIGENCE. 


TELEGRAPH AND TELEPHONE ESTIMATES. 


On Morday the House of Commons went into Committee of Supply. 
and on the vote for £23, 808.050 for salaries and ex penses of the Post Office, 
including telegraphs and telephones, 

The PosTMASTER-GENERAL said the estimates showed a very large 
Increase on the expenditure of the Post Office for the preceding 12 months, 
partly due to the normal growth of work and partly to the fact that this 


war's estimates provide for a full 12 months’ expenditure upon the 
National Telephone Cos system. The total increase over last vear was 
£3.079,000, but the increased revenue was estimated at £3.475,000. The 
growth of postal work in. London was so great that they were contem- 


plating making a tube railway of their own, running east to west, in order 
The expenditure on this would be made 


to carry the mails and. parcels. 
Within the next few weeks he 


up by savings on existing expenditure, 
hoped to effect the promised reductions in the postage rates for parcels 


gent abroad. The telegraph business had received a great deal of atten- 
tien during the past year. Many improvements in mechanism had been 
eftected, both in the Central Telegraph Office and throughout the country. 
The use of high-speed apparatus had been greatly extended, and he 
thought the televraph service had been much improved during the year. 
Complaints of delay were no longer received. He proposed to effect very 
shortly two reforms in connection with the telegraphs. A short time ago 
he introduced a system of 7 night. lettergrams “—telegrams at a very 
cheap rate. These were despatched during night hours when the tele- 
graph wires were not busy and when the statf on them was only partially 
employed, and. were delivered the next morning as part of the morning 
post delivery. The charge made for the experimental service between 
London and Aberdeen and Belfast (chosen on account of their distance 
from London) was three words for a dd., with a minimum charge of 6d. 
for 36 words. The experiment had been successful. Jt has been found 
that although the telegrams had not been verv numerous—there have 
been 500 within the last three months—they were practically new traffic. 
He believed the service. if widely extended and generally known, would 
be found a convenience to the public and a source of additional revenue 
to the Department: therefore he proposed on and after June I to extend 
it generally throughout. the country to offices where night staffs were 
employed. ft must b» understood that these very cheap telegraphic 
rates could not be extended to places where such night staffs were not 
employed. The other reform related to re ply- paid telegrams. The reply- 
paid telegraphic forms were available only duringga period of two months, 


and if the careless recipient allowed the two months to pass he found 
that it was rejected by the clerk at the counter. Although the period of 
two months was a generous allowance he thought it advisable to extend 
the period of the validity of these forms from two to 12 months. There 
were many people who were telephone subscribers and were accustomed 
to dictate their telegrams through the telephone. Such. persons when 
they received reply- paid telegraph forms would not know what to do with 
them, but they might use them by presenting them to the Post Office in 
piyment or part payment of small accounts for telephone fees of one kind 
or another. The Post Office owned two cable ships. One of these was 
somewhat antiquated (about 40 years old) and he had included in the 
year's estimates a sum for the provision of a new cable ship. ‘Tenders 
would shortly be invited for the construction and equipment of the ship. 
and when that was provided it would enable cable repairs to be effected 
far more promptly. 

IMPERIAL CoMMUNICATION.— There was another branch of Post Office 
activity which was of greater importance—the maintenance of an ade- 
quate and cheap system of telegraphic communication between these 
islands and other parts of the world, and particularly between the Mother 
Country and the outlying Dominions of the Empire, This country had 
by far the largest commerce of any country in the world in proportion to 
its population. Speedy and cheap oversea communication was as im- 
portant to us from the commercial and strategieal point of view as ade- 
quate defence upon the seas. He was glad to be able to tell the Com- 
mittee that the large reduction in telegraph rates lately effected had been 
widely used. Those rates had been mainly for deferred. telegrams— 
telegrams in plain language, or Press telegrams which were not of an 
urgent character and which could be delaved without detriment to their 
utility. and could be handled by the cable companies at times of the day 
when their cables were not fully employed. During the first three months 
of this year over the Atlanti: cables, of Press messages nearly 20 per cent. 
wen sent at the deferred rate, so that the Press was making real use af the 
pew rate. Out of 1.408,000 words sent over the Atlantic cables eastward 
and westward by the Press 255,000 words were sent at the deferred rate. 
Of ordinary telegrams 520,000 were sent at the half-rate and of what were 


that 1.107.000 words of Press messages, in plain language, were cabled 
over the Atlantic during those three months. Again a proportion of 20 
percent. of the whole traffic of 6,716,000 words sent over the Pacific Cable, 
one-half of the whole was Press tragic sent at the deferred rate. On the 
Eastern Telegraph Co.'s system 14.300. telegrams deferred and in plain 
langnage were sent at the half rate. He understood that the managers 
of the cable com panties Were of opinion that a considerable part of this 
was new traflfie, but it was impossible to say precisely how much. The 
reduction of rates had certainly stimulated the growth of traffic. 

Tug IMPERIAL CONFERENCE.—He had explained how matters stood 
with regard to the first of the resolutions pissed at the Imperial Con- 


The second resolution was as to Imperial wireless telegraphy, 


ference. 
The more he 


which they now had in hand and were proceeding with. 
considered the proposals with regard. to the subject of a State-owned 
Atlantie cable the more he was convinced that it would be an unwise 
policy for the Government to adopt and the House of Commons to sane- 
tion such a scheme, He bad never advocated a State-owned Athintic 
Cable. The matter was proposed at the Imperial Conference, and after 
a full discussion the resolution was withdrawn. It was discussed recently 
by the Association of Chambers of Commerce in this country, and after 
the objections, financial and others, had been stated that resolution was 
also withdrawn. They would all like to see the rates reduced. and he was 
gradually getting control of the rates through the landing dicenees as those 
landing Heenc es were renewed, But the reduction of rates was one thing 
and the spending of £500,000 on terms which would be unremunerative 


was à very different proposal. They had been enabled to effect during the 
last year several improvements in the cable service between this country 
and the Continent. A new cable was proposed. to be laid between 
England. and Germany and by means of this they{ trusted the tele- 
graph service with Germany and other parts of the Continent might be 
improved. He was contemplating a new departure in the Continent ubcabls 
service, The International Telegraph Convention made a provision for 
the establishment of a special rate for urgent telegrams which would pay 


three times the ordinary rate and which might be pre-pud and have 
priority over other telegrams, All the countries on the Continent had 
adopted that system, and we were the only European country which had 
He thought it unsuited for our inland service, but 


not vet adopted it. 
he had had many representations from organisations representing com- 


mercial and business communities, that they would welcome the oppor- 
tunity of being allowed to communicate with the Continent at express 
speed on the payment of a higher rate. Therefore he was considering 
the introduction of a system of uigent telegrams at triple rates between 
this country and the Continent of Europe, but before introducing the 


scheme he would prefer to await expressions of the views of Chambers 


of Commerce, &c. 
THE LONDON AND Panis TELEPHONE.—-He had hoped to have been able 


to effect a reduction of 50 per cent. in the telephone charges for conver- 
A reduction such as that would 


sations between Enelind and France. 
Before doing 


necessarily bring an immediate and large Increase in traffic. 
so, however, it was necessary to lay new cables and provide communica- 
tion with those cables. The British cable. laid some time ago, was of an 
improved ty pe and provided greater facilities for hearing between London 
and Paris. The French cable, which had also to be laid. was completed 


some few months ago, but the land lines for joining that cable with Paris 
had not vet been completed. As soon as the land lines were available 
between the landing place of the cable and Paris he should be able to 


effect a 50 per cent. reduction on the telephone charges between this 
Active steps were being taken to extend telephonie 


country and Paris. 
It may 


communication to Switzerland, Holland and parts of Germany. 
be that the engineering problems were not easy to solve, but there was 


speak to Berlin and other towns, 
WIRELESS TELEGRAPHY.—Communication by wireless teloyraphy had 
received much attention from the Department during the year. The 
disaster to the " Titanic “° had caused loss to the Post Oflice also, Two 
of their sorting clerks (Mr. Smith and Mr. Williamson) went down in the 
vessel, and their conduct was worthy of the best traditions of the British 
Civil Service. The question whether wireless equipments should be made 
compulsory on ships and how far continuous attention to the receivers 
could be secured was engaging the closest attention of the President of 
the Board of Trade and himself. It was likely that that and other matters 


would be considered by the International Raditelegraph Conference which 
would mcet in Londonin June. Wireless revenue showed a steady expan- 
sion; it gave a day and night service round the whole of their coasts, and 


was in constant touch with the coast communication service which had 
been extended by the Post Office at a cost of £75,000, The Imperial wire- 
less scheme had made progress. After. prolonged negotiations with the 
Marconi Company a preliminary agreement was signed some weeks ago 
accepting their tender for the erection of stations to be purchased and 
worked by the Government, subject of course to the approval of Parlia- 
ment. It was proposed in the first instance to erect six stations. They 
thought it advisable to proceed cautiously at first to see how far those 
first stations fulfilled expectations. The Marconi Company would 
guarantee that the stations would be adequate to cover the long dis- 
tances involved, 2.000 miles and more in some cases; they would guar- 
antee also a speed of 20 words per minute duplex—that was to say, the 
stations would be able to send messages in ono direction, and simultane- 
ously to receive messages from two directions, They would also 
guarantee a speed of 50 words per minute by automatic apparatus sim- 
plex, and the service was to be continuous day and night. The contract 
also provided for duplicate engines in case of breakdown. "There were 


every reason to hope that at no very distant date they would be able toc 


290 


many other provisions in the contract with regard to patents, inventions, 
royalties, &c., but the whole of them would be formally submitted to the 
House before long. as soon as the details of the contract and specifi- 

cations had been completed. The cost in round figures per station (ex- 
cluding sites and buildings) would be £60,000. T here were provisions with 
regard to a royalty of 10 per cent. on the gross receipts during the period 
that the Government might have the use of the present and all future 
Marconi inventions and apparatus. The Indian Government would pay 
for the station in India. The other stations would be paid for direct by 
the Imperial Government. and the revenue derived from those stations 
would accrue, of course, to the Government which owned the station. 
The South African Government would own their own station. 


TELEPHONE TRANSFER.—The chief event of the year had been the 
transfer of the National Telephone Co.'s system to the State. On Jan. 1 
over 600,000 telephones and all their equipment were transferred to the 
Government, and that had involved a vast ex pansion of work and respon- 
sibility on the Department. One outcome of the recent studies of tele- 
phone problems was the introduction of automatie exchanges into 
England. There was disagreement as to the best system. and at first 
they were proceeding experimentally. They had two experiments in 
British automatic exchanges; the first was opened two days ago at 
Epsom, and another would shortly be established at Caterham. Others 
were in contemplation. The staff had no reason to fear that by the 
extension of the new system they would be displaced by their duties 
being absorbed by mec ‘hanieal appliances. The purchase price of the 
telephones under the 1905 agreement with the Telephone Company and - 
the Telephone Transfer Act passed last vear was a matter for arbitration 
before the Railway and Canal Commission. Every effort would be made 
by the employment of the best experts and Ic qd advisers to assist the 
Commission to arrive at a figure which would be equitable to the company 
and not unjust to the State. Meantime. there could be no ch: inge in the 
rates of charge for telephones with the exception of those telephones sup- 
plied by the company on preferential terms. These preferential terms 
could not be continued, because a Government Department was pre- 
cluded by statute and by legal decisions from giving favour or preference 
to any one. With that exception the previous charges had been left as 
they were until they knew how much they had to pay for the pl: int. The 
new tariff would not be brought into operation until an inquiry had been 
held either by a Committee jof the House or by some outside com- 
mittee. He agreed that the service had for atime fallen below that 
high standard which they desired to see. T he officials of his Department 
were doing their utmost to remedy the defects of the d service 
Over every eight operators in a telephone exchange there had been ap- 
pointed an overseer who moved behind them and watched the service 
given. There wasalso connected with the Central Officea staff. constantly 
engaged in timing calls at the different exchanges in. London, and that 
timing of calls was done without the knowledge of the operator. During 
the last four months over 30.000 calls had been observed and timed with- 
out the knowledge of the operators, and the average time of answer in 
the calls was only 4°8 seconds. The average time of making connection 
was 28°7 seconds, w hich, he thought, was satisfactory, The complaints 
received during the last few weeks with regard to the ‘London service was 

rapidly diminishing. and he was confident that the staff would raise the 
tele phone service to that high standard which public opinion rightly de- 

manded. At some of the London exchanges they were adding new sub- 
scribers at the rate of 100 a day, and to cope with that increase they must 
have a number of new exc hanges. In the provinces during the past year 
new telephone exchanges had been opened at the rate of three a week. 
The system of cheap farmers’ telephones did not at once meet with much 
euceess, but he felt sure that those cheap market telephones would be 
found to meet a real need. Some hundreds of agreements were being 
signed by farmers and other residents in rural districts for the extension 
to ) them of those c heap telephones. Since 1896 they had spent £5,000,000 
in extending trunk wires and equipments. The expenditure had proved 
to be remunerative, and they had repaid £2.000.000.— Last year there 
were 33.000,000 conversations over the telephone trunk wires, bringing 
to the State a revenue of £855,000. They spent £260.000 last year in 
developing the trunk system. and this year he proposed to sperd aearly 
£1,000,000 on the system. including a large underground programme. On 
the London telephone service, the provincial telephone services and the 
trunk services he proposed to spend altogether on the whole telephone 
service £2,000.000 out of capital and in addition to the purchase price to 
be paid to the National Telephone Co. He felt contident the traffic and 
the revenue would respond to that increased expenditure. Although 
increased facilities to use the telephone might affect the revenue derived 
from telegraphs. he did not think they ought to hold back telephone 
facilities with the idea of protecting telegraphic revenue. 

Replying to certain criticism of the telephone service, Mr. SAMUEL said 
that the existing areas had become obsolete since the amalgamation of the 
company’s service with that of the Post Office. In redefining the bound- 
aries of theexchange areas, they would take radius rather than the present 
artificial boundaries. Hc agreed that it was important that where 
possible there should be a day and night service, and that was being 
largely effected in rural districts. Telephone wires had been treated on 
the same footing as telegraph wires by the Post Office ever since the Post 
Office had had ‘telephones. It was Impossible to treat telephone wires 
with regard to wayleaves on a different footing from the general telegr. iph 

system "of the Post Office. As to rural party Thies. about 300 agreements 
were now being negotiated. and the number was rapidly increasing. The 
half-mile limit was necessary because one could not distinguish between 
farmers and other rural residents. It would be Impossible to open an 
exchange merely to supply party lines to farmers. A certain number of 
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MN win ate eee at ordinary rates was necessary before an exchange could be 
opened. The losson the telegraph service was due to several reasons. In 
the first place a very large sum was paid 40 years ago to the telegraph com- 
panies for their equipment and plant. In the second place. the Press 
enjoyed many privileges which were not remunerative to the State, 
costing the Post Office about £205.000 a year. The Six pe nny telegrams, 
which were pressed upon the Post Office by the House of Commons a good 
many years ago, were not remunerative, and they had deliberately made 
many extensions in the rural districts at a loss for the sake of adding to 
the amenities of those districts. And, lastly. the advent of the telephone 
had eaten upa large amount of the remunerative business of the telegraph 
system. ‘The arguments in favour of a State-owned Attautic cable had 
not brought conviction to his mind. A State-owned cable would not be 
morc immune than any other cable from being eut in war tine. Indeed, 
probably the very first thing that would be done by the enemy world be 
to cut the cable because it was State-owned and was laid very largely for 
strategic purposes, Ño far as the commercial aspects of the proposal were 
concern d, hon, members first indicated that the loss to be borne was very 
trifling (Cnty £10,000 a year) and then suggested that the first thing an 
Atlantic Stat owned cable should do would be to reduce telegraph rates, 
thereby largely decreasing its revenue and increasiag the initial loss, 
which would certainly fall upon the State-ow red cable, 


WIRELESS TELEGRAPHY ON STEAMERS. 


In the House of Commons on Tuesday, on the vote for the Board of 
Trade, a discussion arose as to the poliey of the Board towards shipping, 
and in the course of his statement the president (Mr. N. Buxton) refered 
to the loss of the ss. © Titanic.” and said that he took full responsibility 
for any delay there might have been in not having compulsory wireless 
installations on ships. They had a Departmental Committee two years 
ago to consider that question, and they came to the conclusion that com- 
pulsion was premature. If he had made reemlations requiring every pas- 
senger ship to carry a wireless apparatus the result would have heen that 
the ships would have been obliged to carry a number of incflicient opera- 
tors. Therefore. if he had attempted to move too soon, he would probably 
have done more harm than gocd. The loss of the ^ ‘Pitanie " had possibly 
increased the number of wireless installations. Previous to that disaster. 
out of 850 foreign-going British ships no fewer than 314 had. wireless 
installations on board. The Post Office licensed the operators, who were 
required to possess certain qualifications as to efficiency, character. &c. 


L.C.C. (TRAMWAYS AND IMPROVEMENTS) BILL. 


This Bill came before a Select Committee of the House of Commons. 

Mr. Porrock, K.C., stated that four of the tramway schemes contem- 
plated when the Bill was deposited had been struc ‘Kk ont owing to the 
opposition of local authorities. ‘Phe total capital expenditure involved 
by th» remaining schemes was £238,565 for the construction or reconstruc- 
tion and equipment of tramways and street improvements and w idenings. 
There were 156 miles ef tramways in the County, of which 148 miles were 
worked by the County Counce i There were 130 miles of. electrically 
worked lines. In 1904, before the tramw ays crossed the bridges and ran 
along the Embankment, the total number of passengers carried was 
164.800.000. Two years ago, the number was Just over 400, 000,000, 
while for the vear 1911-12 it was 222.440.000. 

The Committee proceeded to consider Tramway No. 6, which is an 
extension of the service which runs from Toolev-strcet to Woolwich and 
Greenwich. The proposal is to extend the line toa peint some 300. yars 
nearer to London Bridge than the present terminus in Tooley-street at à 
cost of £6,900. For about 30 vards, where the roadway was narrow, there 
will be a single track. but even for that distance th^ space between the 
pavement and the rails will be more than 9 ft. 6 in. The distance between 
the pavement and the outside rail on each side at the point of the terminus, 
where the track is a double one, is 20 ft. Owners and occupiers of ware- 
houses in Tooley-street opposed the tramway. as it would interfere with 
the loading of vans and lorries proceeding to the wharves. Since 1877 
Tooley-street had been widened at a cost of over £400,000. 

On Friday last, after evidence had been given against the proposed 
extensions, the Committee passed the proposal. 


BOGNOR GAS LIGHT & COKE CO. (ELECTRICITY) BILL. 


Mr. W. Tate, to whom a provisional order has been granted by the 
Board of Trade. has withdrawn his consent to sell to the Bognor Gas Co. 
his electricity undertaking on the terms which it was unde rstood were 
agreed upon when the Bognor Gas Co.'s Electricity Bill came before the 
Parliamentary Committee on the Sth inst. On Monday the matter was 
again before the Committee. to whom it was ex plained by Mr. Vesey Knox 
(for Mr. Tate) that the agreement was made under a misunderstanding. 
There had been a number of difficulties, and at the time they understood 
that the words " electrical undertaking " meant the business as a going 
concern with whatever additions were made in the ordinary cour of 
business, prior to the date of the notice to treat, and that. therefore, there 
would be no restriction on the taking on of new customers. 1t was clear 
that that was not what Mr. Balfour Browne did offer tirst, and he (¢ ninsel) 
blamed himself for the misunderstanding. Mr. Tate would. rather than 
sterilise his business, keep his undertaking and have no purchase um 
and no protective clause, and let the Bill go. Mr. Tate would supply his 
tenants and go on as at present. He was not there to sell his business. 

The preamble of the Bill was then agreed to. 
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COMMERCIAL AND INDUSTRIAL SECTION 


nD (diio dilimmn— ————————- 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


BRITISH NOTES. 


Barnes.—4 feeder cable is to be laid for supplying electric current 
on the Lowther Estates. 


Bermondsey (London).—On Tuesday a letter was received from the 
L.G. Board in regard to the recent inquiry held by one of their inspec- 
tors into the circumstances of the refusal by the London County Coun- 
cil to sanction a loan for £18,872 for the electricity undertaking. 

The Board stated they were unable to deal with the whole of the pro- 
posed loan as their power only extended to the determination of the 
appeal of the Council against the decision of the County Council not to 
ainetion a loan of £18,563. They had deducted £162 in respect of debt 
outstanding on the foundations which would be superseded, and which 
should be defrayed out of current revenue. 


. 


Bray (Ireland).— The L. G. Board have written to the Urban Coun- 
cil in regard to the recent inquiry for sanction to a loan of £5,500 for 
new plant at the electricity works. 

After pointing out various discrepancies in the accounts for 1911, the 
letter states that " exclusive of the sum now applied for, the total capital 
expenditure on the undertaking is £13.232, and the Inspector reports that 
the engire cr admits that important items of the plant were worn out and 
absolutely useless, and that the roofs and floors of the buildings are in a 
diipidated condition.” In the citcumstances, the Board are of opinion 
that, before embarking on further expenditure, the Council would do well 
to direct that an accurate statement should be preparcd and the discre pan- 
cles in the present accounts reconciled. In considering the advisability 
of proceeding with the proposed expenditure the Council should not 
assume that a longer period than 12 years would be allowed for the repay- 
ment of the loan now sought, and they should provide for the repayment 
within three years of the amount outstanding of the loan for the engine 
proposed to be removed to make room for the new plant. 


Chester.—An inquiry was held last week into the application of the 
Council for sanction to borrow £14.839 for the erection of hydro- 
electric works on the site of the old Dee Mills. 

The town clerk (Mr. J. H. Diekson) said that originally sanction was 
asked to borrow £15,500. "The increase in the demand for electrical 
energy rendered the extension of the present station or the erection of 
new works necessary. In 1909 the Corporation decided to dismantle the 
old Dee Mills. and the electrical engincer was then led to consider whether 
the power formerly used for working the mills could not be utilised for 
generating electricity. After investigating the matter, he came to the 
emelusim that a very useful source of energy. was there available. 
Accordingly, the Committee stayed their hands with reference to the 
proposed extension of the Crane-street station. and if the present applica- 
on were granted it would not be necessary for them to go on with that 
expenditure. It was imperative that the new plant should be installed 
before the beginning of the winter, and the Corporation were assured that 
the present scheme could be dastalled before their arrangements 
would have to be carried out or new plant erected at the present 
Btition, or new consumers would have to be refused. The scheme 
Involved the use of the water rights of the old Dee Mills and the in- 
stallation of three turbines and dynamos capable of generating 1.250.000 
umts a vear, The Electricity Committec, subject to the sanction of the 
LG. Board, proposed to recommend the Council to accept the tender of 
Me-sr: AJ. Gordon & Co, for the turbines (£4,693), the Lancashire Dynamo 
Co. for Dynamos (£2,003) and of Messrs, Crompton & Co. forthe switch- 
board (£269), With the buildings. &e.. the total eost would be over 
£12000, At 3d. per unit the estimated annual revenue would be £5.208 
and the expenditure £1,687, leaving a surplus of £3,521. 

The city electrical engincer (Mr. S. E. Brittos) supplied technical 
Particulars, He said that the profits from the electricity works since 
the Commencement of the undertaking had amounted to £26,476, and 
of that amount £3,000 had gone in relief of rates, £12.667 to reserve fund 
and £3.701 had heen expended on capital account. Since the Dee Mills 
had not been working the water passing over the weir varied from 1 in. 
In dry weather to 36 in, during incessant rains. The weir was quite ideal 

orthe purpose of the scheme, whieh would be very much cheaper than 
the extension of the Crane-street works. 

Mr. J. S. Watsox, partner of Mr. A. C. Hurtzig, consulting engineer 


ti i b ; ` , . M 
) the Corporation, said the scheme would not affect the river del- 
terious]y, 


Creswell (Derbyshire).—4At a recent meeting of ratepayers the 
ticetne lighting scheme of the Bolsover Colliery Co. was approved. 


The company propose to put down additional generating plant and to 
supply current for public and private lighting at 31d. per unit. 


Dundee.—The city electrical engineer (Mr. H. Richardson) has been 
authorised to purchase modern are lamps at a cost of £714 for im- 
proving the public lighting. 


Exhibitions.—At an International Building Exhibition at Leipzig, 
from May to October. 1913. there will be sections devoted to heating 
and lighting apparatus, machinery used in building and fire preven- 
tion. Applications for space to the Directors International Building 
Exhibition. Leipzig. before Oct. 1, 1912. 

An exhibition of science, arts and industries will be held at Man- 
chester from May to October, 1913. Particulars from the Executive 
Commissioner, 68, Victoria-street, London, S.W. 


Hackney (London).—It has been decided to borrow £3.468 from the 
L.C.C. for electric supply mains. 


Ilford.—The salary of Mr. A. Woolstencroft, tramways traffic 
superintendent, is to be increased from £220 to £230 per annum. 


Islington (London).—4At the meeting last week a recommendation 
of the Lighting Committee was submitted recommending. on the 
advice of the borough electrical engineer (Mr. A. Gay). the purchase 
of a 3.000 kw. steam turbine alternator, exciter and condenser. &c., at 
an estimated cost of £12.60). 

The chairman of the Committee (Ald. Vonrky) explained that the 
demand for electric current was increasing at a steady rate, and it was 
necessary that additional phint should be provided at the electricity 
works. They did not desire that the loan capital of the electric-light 
undertaking should be greatly increased, and they proposed that the new 
machinery should be paid for by using their reserve fund. "They proposed 
to pay for the new plant by instalments, 40 per cent. on giving the order, 
another 40 per cent. 12 or 18 months afterwards, and 20 per cent. in 
three years! time. They expected that their surplus in the present year 
would almost pay for the first instalment, and that the surplus in the 
second year would be more than sufficient to pay the second instalment, 
and that the third instalment would only be a trifle out of the surplus 
which accumulated in the third year, because, having put down a more 
economical machine, their works cost would decrease considerably. 

After discussion, an amendment to refer the matter back was carried 
by 21 votes to 16. 


Lightning Conductors.—The Works Committee of the Metropolitan 
Asylums Board have approved a report of the enuineer-in-chief upon 
the question of the protection of the several institutions of the Board. 

The report states that. so far as figures are available. it appears that in 
England 400 buildings are damaged by lightning each year. Of these 
about eight per annum (or 2 per cent.) have been fitted with lightning con- 
ductors. Where damage has oceurred to so-called protected buildings it 
has generally been found to be due to either an insufficient number of con- 
dnetors having been provided for the size of the building or to their having 
been applied incorrectly ; or. after being once fixed, to no further atten- 
tion having been given to them to ascertain that their connections to 
earth had been maintained intact, With very few exceptions little des- 
truction by fire had occurred to the 2 per cent. of buildings protected by 
lightning conductors, and so far as could be ascertained, no case of loss of 
human life had occurred in a protected building during the last 10 years. 
There were, however. numerous instances on record of loss of life in unpro- 
tected ones. From a financial point of view it might possibly be cheaper 
to repair damaged buildings struck by lightning rather than instal an 
efficient protective system, and in the case of an outbreak of fire during 
such an occurrence the complete system of fire alarms and appliances for 
extinguishing fire would probably be effective. There still remained the 
possibility of the loss of life, and in the case of asylums any loss would 
probably be on a large scale, and, therefore, he recommended that the 
present system of periodically testing and examining the lightning con- 
ductors throughout the Board's institutions once every five. years be 
continued and that the fuller. protection of the more important 
buildings receive scrious attention from time to time. 


London County Council.—On Tuesday sanction was given to Poplar 

Council to borrow £10,000 and to Shoreditch Council to borrow 
£10,845 for clectricity supply. 
& Invention by Official.—Vhe Gener il Purposes Committee recommended 
that Mr. P. M. Levy. an officer in the Council's service, be permitted to 
take out a patent for an antomatic circuit breaker devised by him and 
another. 
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Tramweays.—The Highways Committee recommended that £8,200 be 
expended on capital account for the purchase from the. Metropolitan 
Electric Tramways (Ltd.)of the portion of their undertaking in the County 
of London in the Seven Sisters’-road, 

Lighting of Woolwich Tunnel.—t was agreed to accept the offer of the 
Woolwich Council to supply electrical energy for use at the Woolwich 
footway tunnel on the following terms : for lighting, £10 a year per kilo- 
watt of maximum demand for the first hours use each day, and Id. per 
unit for all energy used in excess, and for lifts Ld. per unit. 

Light Railways Bll—The Parliamentavy Committee reported on the 
Light Bailways Bill and. they recommended that amendments be sought 
for the deletion of the provisions that trackless trolley undertakers shall 
he required to make a contribution towards the cost of maintenance: of 
roads and to provide that the registration duty under the Motor Car Act, 
1903. shall be payable in the case of trackless trolley vehicles, and to make 
it clear that Annual Carriage Duty (as hackney motors) shall also. be 
payable in respect of such vehicles, 


London Electricians’ Union.--We are informed that on Saturday 
last there was a gencral meeting of the London members of the 
Electrical Trades’ Union to consider methods to secure an improve- 
ment in the conditions of the various grades employed in the electrical 
industry, and it was resolved : 

"CDhatthis general meeting of the London members of the. E. T.U. 
instracts. the district committee to formulate proposals embodying an 
increase of wages to ls. per hour for electrical wiremen and corresponding 
Increases to other grades employed in the electrical industry. "The hours 
of labour to be 48 per week or in. conformity with thos* prevailing in the 
building trades as the case may boe. "hes? proposals are. to be sub- 
mitted tothe London Electrical Contractor Association, London County 
Council, public bodies and all others conversed at a date to be decided 
hereafter" 


Maldon.— The Council have authorized Messrs. John Sadd & Sons to 
a ply for à provisionil order and to erect cleetricity works for the 
supply of electrie current for public and private lighting. 


Manchester.—The annual estimates of the various municipal 
departments were approved by the City Council on the 15th inst. 

The Electricity Committee proposed to give £19,013 in relief of the rates, 
Last vear the grant was increased by the Council from £109,406 to £24,500, 
The chairman (Mr. G. Howarth) said the estimates for the current vear 
required serions consideration. Phe coil strike, the increase in wages, and 
the increased assessments had absorbed the whole of the income of the 
department. 

Ald. GOLDSMIDT moved that the contribution to the rates he fixed at 
the same amount as last year (£24,500), and said it would be bad policy to 
allow the committees to reduce their contributions, 

Li reply, Mr. Howartit said the Committee was doing excellent work in 
inducing capitalists to establish works in the city, and they were also 
doing a great deal in solving the smoke problem. The Committee were 
always anxious to meet the wishes of the Council. but if the grant was 
Increased to £24,500 the Council would have to take the responsibility. 

The amendment was carried. 

The Tramways Committee, which estimated an income of £838,039, 
proposed to contribute £85,000 to the city fund. 

Ald. GorpsciwipT moved that the contribution be increased from 
£85,000 to £100,000. He said the Committee could very well afford to 
give such a contribution, and £100,000 was the figure at which the Cor- 
poration had been aiming ever since they started the undertaking. 

By 40 votes to 17 the amendment to contribute £100,000 was carried. 

Marylebone (London).—-The Electric Supply Committee have 
decided to provide increased coal storage capacity at a cost of £600, 

The Committee, reporting on th» question of increasing the consumption 
of electricity. state that a residence consumer on the telephone system who 
uses cl:ctricity for lighting only consumes Id. units amounting in valac 
in a year to approximately 25 per cent. of the amount paid in advance by 
wav of annual charge. They propose, as an alternative, that after the 
annual charge has been calculat:d in the ordinary way under the tele phone 
system. 334 per cent. shall be added to such amount to be paid in advance, 
and that all units consumed shall be caleulated at 3d. ; further that the 
rite per unit for residence consumers preferring the present annual charge 
under the telephone system be as follows :—up to 25 per cent. in. value of 
annual charge Id., then up to full value of annual charge 2d., and all 
beyond this dd. 

Mexborough.—The Electric Light Committee are to prepare a 
definite scheme of electricity supply extensions estimated to cost 


£8,000. 


Municipal Telephony.—At the meeting of the Hull Telephone Com- 
mittee on Monday it was reported that after paying all charges, the 
past year's working had resulted in a profit of £1,684. compared with 
£1,168 in 1910-11. The Manager (Mr. T. Holme) said the proportion 
of telephones in Hull to population was one in 23 and Hull was the 
best telephoned city in the Kingdom. 

Nuneaton.—The Council have authorised the extension (at a cost 
of £2.600) of the electric supply cables to the works of tho Griff Granite 
Co. for the supply of electricity for power and lighting. 


Oban.— The Council have resolved to borrow £3,000 for meeting | 


the cost of completing the renewal of defective electric cables. 
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Patent Amendment.— Notice is given that Electric Lamp Regene- 
rators (Ltd.). 478-480, Salisbury House, London-wall, E.C.. seek 
leave to amend the specification of Letters Patent No. 16.230 0f 1911. 
granted to Dr. N. Bloch for ^ An improved method and apparatus for 
rogenerating burnt-out carbon and metal filament clectric lamps." 
Particulars of the proposed amendment are given in the '* Hlustrated 
Official Journal (Patents) ` of the 22nd inst.. and notice of Opposition 
must b? given within one calendar month from thet date. 


Presentations. — The Sutton (Surrey) staff of the South Metropolitan 
Tramways and Lighting Co. have presented a demi-hunter watch to 
Mr. B. Drane, who has obtained a position on the electricity staff 
of Marylebone Council. i 

Wakefield Corporation electricity staff have presented Mr. B. T. 
Hawkins, station superintendent, who has been appointed to a 
similar position at St. Helens, with a pewter flower epergne, suitably 
inscribed. 


Rail-less Traction.— Boksburg (Transvaal) Municipal Council are 
inviting tenders for the equipment of rail-less trolley routes. 

Greenock Council have decided not to accept the proposal of the 
Greenock and Port Glasgow Tramways Co. to instala system of trakl ss 
tramways in the upper part of the town. 


Romford.—Mr. W. Ivey has submitted to the Rural Council par- 
ticulars of an electric supply scheme for Hornchurch and Upminster. 


Rugeley.— The Council will consider at its next meeting an elec- 
tricity supply scheme prepared by Mr. €. Balbiani and estimated to 
cost about £5.000. 


Skelmorlie (Ayrshire).--The public electric lighting, which was 
recently completed, is giving much satisfaction locally. There are 
85 50 c.p. metal filament lamps, and the annual charge will be £158. 


Southwark (London)—At the Council meeting last week the 
Electric Lighting Committee recommended the acceptance of the 
tender of the Kabelfabrik u. Drahtindustrie (Vienna) for the supply 
of cable at £163. 103. 

Mr. Bird proposed as an amendment that the tender of the Western 
Electrie €». be accepted at £181. 5s., on the grourd that the contract 
should be given to an English firm. After discussion, the amendment 
was carried. 

Wireless Telegraph Notes.—Uruguay has extended the period for 
the compulsory installation of wireless telegraphy on board passenger 
vessels plying between Uruguay and foreign ports until June 15. 

It is announced as the intention of the authorities of Godalming 
(Surrey) to ereet a memorial to Jack Phillips. the chief wireless 
operator on the '* Titanic who was a native of that town. 


Worksop.—An unopposed inquiry was held last week into the 
Council's application for sanction to borrow £6,670 for extensions of 
the electricity undertaking. 

It was stated that the outstanding loans on the undertaking amount: d 
to £20,747. The total number of consumers was now 946, comparcd with 
84 in 1902. and the profit in 1911 £1.026, compared with a deficit in the 
first four years of its existence. The total expenditure was £31.244. and 
the authorised expenditure £31,073. 


COLONIAL AND FOREIGN NOTES. 


Argentina.--The *'* Review of the River Plate" (April 19) savs 
Bolivar Municipality will shortly invite tenders for the equipment of 
electricity supply works. 

The directors of the Compania Hidro- Electrica de Tucuman propose to 
increase the capital from 81.000.000 gold to 82,000,000 gold. 

The Department of Enginicers of the Province of Buenos Aires has 
reported unfavourably on four tenders received for the electric lighting of 
Florencio Varela. and recommends that fresh tenders be called for. 

Rosario Municipal Council recently adopted the report of a special com- 
mission appointed to consider the working of the local telephone service. 
The report states that the company has been working since 1886, under a 
licence without a time limit (no concession having been granted), and that 
as the Municipality has the right to step in and reorganise any public ser- 
vice not being satisfactory the Commission advises that this be done, the , 
Municipality contenting itself with à per cent. of the gross takings of the 
company. 

Work will shortly commence on the electric light station at Coronel 
Vidal. under the concession held by Mr. F. Mola. 

The Departamento General de Arquitectura (Buenos Aires) has been 
authorised to call for tenders for the clectric light installation at the Insti- 
tuto Nacional de Bacteriologia. The cost is estimated at S34,649-42 m/n. 


Australasia.—The ‘‘ Standard of Empire” states that the Perth 
(W. Australia) tramways have been purchased by the State for 
£500,000, | 

The " Australian Mining Standard " says the demand tor electric light 
and power in country districts in. Victoria continues to grow. The last 
three Orders in Council conferred power on the Shire of Karkarooc to 
supply current in Benlah and Hopetown, on the local Council for supply 
in Koosit and on the Wodonga Electric Supply Propy. for supply 1n 
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Wodonga. A recent official return showed that 42 undertakings have 
heen authorised by Order in Council under the Electrie Licht and Power 
Act, including four electric tramwiavs, and 16 orders are held by municipal 
The capital invested is £1. 700,000 and the gross annual revenue 
is about £265,000. The amount of capital invested by consumers of 
electric light and power in installations and machinery ds estimated. at 
£170,000, the electric motors at 2,500, and the number of lamps at 408,000, 
There are also about SNO private electrie installations at mines, &e. Nince 
the date of the return over à dozen Orders in Council have been grantcd, 
mainly for country supplies. and the amount of capital invested is, there- 


councils. 


fore, greater than the above figures. 
Haw thorn (Victoria) Council recently obtained a report on the C des- 


Stoll system of rail-less trolley traction. 

During the past year the efficiency and output of the New Hillgrove 
(N.S W.) Propy. Mines hydro-electric power-generating plant at the 
Styx River was increased by the installation of a new and larger pipe 
line to convey water to the turbine, An electrically-driven  air-com- 
pressor ds being erected at. the mincs to supply power for rock drills, &c., 
and it is proposed to instal fuither electrical machinery. 

Mr. J. R. Bainton suggests, in regard to the lighting of the northem 
suburbs of Sydney, that cach interested municipality should give Svdney 
Council the right to lay electrie mains in their streets when necessary. 

Chili.—The '* South American Journal" savs it is time British 
engineers turned their attention to electrical work in Chili and adds 
that the field is almost. entirely occupied by German capital. The 
State Railways a few years ago placed a contract with the North 
British Locomotive Co. for engines, and these, in contrast with the 
German engines, have given such good results that an English scheme 
would find the railway authorities already inclined in its favour. 

Holland.—4A consular report states that imports to the Netherlands 
in 1911 included 26.583 tons of rails from Germany (compared with 
28,785 and 12.357 tons in 1910 and 1909 respect ively), 10,400 tons 
(compared with 7.809 and 2.259 tons) from Belgium, and nil ( com- 
pared with 6 and 22 tons) from the United Kingdom. 

The metal articles imported included. 1.041.212. tons (1,037,810 and 
779.147 tons) from Germany, 110,042 tons (98,966 and 71.908 tons) from 
Belgium. 23.605 tons (22.681 and 19.591 tons) from the United Kingdom. 


Exports from the Netherlands included 57.406 tons (51,353 and 46,720 
tons) of metal articles to Germany, 80,257 tons (77.972 and 73.189 tons) 
to the United Kingdom and 77,985 tons (76,056 and 51.878 tons) to Dutch 


gore 


East Indies. 

Amongst the exports from Flushing to the United Kingdom in 1911 
were 15,000,000 caps for incandescent electric light " (against 11,000,000 
and 7.000.000 in 1910 and 1909). 

India.—** Indian Engineering " says there is a proposal for intro- 
ducing electricity supply at Ludhiana. 

Mr. Pitkeathl:y has been appointed electrical engineer-in-chief of the 
tem porary works for the Imperial capital at Delhi. 

Russia.—A consular report on the Batoum district for 1911 states 
that telephonic communication was established during the year 
between Titlis and Beku. The existing telegraph poles were utilised, 
and if this State enterprise proves a success the system will be 
extended to other towns of the Caucasus. 

The river K virili has become polluted in consequence of the dumping 
into the river of slimes from the settling tanks of manganese. washing 
plants. The Viceroy has discussed the matter with the Association of 
Manganese Producers. and it appears to have been agreed to construct 
a large basin in the valley of the river below Tchiatouri, at which point 
slimes from the washing installations will be arrested. The water will 
there be purified, and the overtlow from the dam utilised for generating 


the ebetric current for electric lighting in the village of Tehiatouri, for 
working the Scharopan-Tehiatouri branch railway electrically. and for 
converting manganese sediment into ferro-manganese in electric furnaces. 
A concession for the electritication of the Baku tramways has been taken 
up by a Belgian tirm, but requires confirmation before work can be 
start d. 
Spain.—A consular report states that a new company, with a 
eapitalofabout £70,000, has purchased the concession for electric tram- 
weys for Vigo, and it is probable that the scheme will now be pushed 
forward. 
A new company has started with works for the supply of electricity to 
Corcubion, Cée, Noya, Muros and Santiago. Water power from the 


Waterfalls of the River Ezaro is to b» utili ed. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 

Belfast.-The estimates of the tramways for the year ending 
March 31, 1913, have been approved. 
, The revenue is put at £257,000. Working expenditure at £138,500 ; 
Interest, £46,200 ; sinking fund contributions, £27,000 : general purposes 
fund, £0,000; sundry revenue charges, £3,000; depreciation, £13,000, 
leaving an estimated surplus of £20.300. For the past year the balance 
was £113,724. 19s. lld.. and after providing for fixed charges and 
depreciation the net profit is £23,871. 5s. 7d. 

Blackpool.—The estimates of the electricity and tramways depart- 
ments for the current year have been approved. 

The enrincer and general manager (Mr. C. Furness) expects the tram- 
Ways to produce a net surplus of £10,000, compared with an estimate of 


consumed. 
including power, were 5:536d. and average fare per mile was O-85d. 


in relief of rates. 
8,500,000. units in the previous year. 
said that Coventry now produced electricity at a cheaper rate than any 


841.21 


£30.22 
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£7.500 last year. Last vear the disposable balance was £10,053, although 
general repairs, &c.. cost £12,889 compared with the estimate of 47.370. 

The electricity department anticipates a surplis of £4,200, against 
£6,230 last year. The ex pected decrease of £1,939 is due to coal; which 
will cost 25 per cent. more than under old contracts, and to increased 
assessment. A new J.500 kw. turbine set and a new SOO kw. traction 
turbo-generator are to be erected at the electricity works, 

Bradford.—The annual budget statement was made at the meeting 
of the City Council last week. 

22.000 was taken from tramways department in relief of 


Last year £22. 
rates, and this year £9,000 was required from the department, All the 


trading undertakings were in a healthy financial condition and compared 
favourably with similar undertakings throughout the country. 
The estimates were approved, although Mr. Palin thought that the 
£9,000 should not be taken from the tramway profits in relief of rates until 
the reserve fund reached. £100,000, and at present it amounted only to 
£75000. "There were other claims on the profits that ought to be met 
before a reduction of fares was considered, ‘The tramway system was a 
difficult system to manage, and extraordinary measures had had to be 
taken in order to produce a profit at al. Although the tramway men 
might be receiving the standard rate of wages, they were doing more work 
for their money than the tramway men of any town in the country. Cars 
which were built a dozen years ago to run at 10 or 12 miles an heur could 
not be expected to be run at 20 miles an hour with safety and comfort to 


the passengers. While he recognised that to guarantee every passenger 


a seat would be equivalent to abolishing protits altogether, he thought 
something might be done to reduce the number of ` 


" straphangers. 


Bury (Lancs. )—The accounts of the Corporation tramways depart- 


ment for the vear ended March 31 show capital expenditure £283,005 
(increase £111), sinking fund £36,932, and reserve or renewals fund 


£19,419. 


Revenue was £66,215, total working expenses were £34,762 and groas 
profit was £31,454. Interest required £9,350 and sinking fund instal- 


ment £5,202, and the net surplus was £7,090, to which has to be added 
] 


£586 surplus from the Radclitfe tramways. 
to relief of rates and £3.576 placed to reserve and depreciation. 14.606.564 


passengers were carried, 1.586.536 car-miles run, and 2,085,636. units 


£5,000 has been contributed 


Total revenue per ear-mile was 10-02d., working ex penses, 


Coventry.— The annual report of the Electricity Committee was 


presented to the Council on Tuesday. 


The surplus on the year's working was £16,173. and £4,000 was voted 
The units generated were about 10,500,000, against 
The chairman (Mr. Pridmore) 


other town in the kingdom. 


Ald. DRINKWATER pleaded for a larger share of profits of the trading 


departments to be given up, and warned the Council against the future 


burden of local rates, 
Mr. Pripmore, in reply, held out the prospect of more money being 


given in relief of the rates in future vears, and the report was adopted. 


Grimsby.—-The accounts of the electricity supply department for 
the year ended March 31 show capital expenditure £108,321, on 


increase of £3,754. 


Revenue (other than that from sale of lam ps; &e.) was £21.233 (against 
£21,421), total costs were £12.227 (£10,517), gross profit being £8,911 
(£10,848) and net profit £2.605 (£4.586), The above-mentioncd revenue 


is equal to 189d. (1-74d.) per unit sold, the working and general costs 
23d. (10:28d.) and net. profit 


were ]-113d. (0-871d.), gross profit was 8:22 
2-41d. (4:39d.). Units sold were 2.477.212 (against 2,750,847). the supply 
to the Great Central Railway having been reduced to 363,719 (against 
M) accounting for a reduction of £2,150 in the revenue from that 
source. Coal cost 0-291d. (0-244d.) per unit sold. There are 233 motors 
(of 1,500 H.P.) connected (increase 154 per cent.) of which 51 (582 n.p.) 
are supplied on the restricted hour system. 

Leeds.—The accounts of the clectricity supply department for 
the year ended March 31 show total receipts £114.846 (compared 
with £104,468 in previous year). working expenses £31.757 (against 
S). and, after paying £3.004 (£2.037) for extraordinary rc- 
newals, the gross profit was £80.085 (£71,603). 

Income tax and interest required £28,477 (£28,633), leaving net profit 

51.608 (£42,971). Redemption fund charges and contribution to 
capital expenditure absorbed. £35,544 (£32.978), leaving a surplus of 
£16.065 (£9.993). Coal cost 0-14d. (0:15d.) per unit sold. total working 


ex penses were 0-44d. (0-52d.). and, including ca pital'eharres, contribution 


to capital expenditure, &c., the total costs were 1-33d. (1:58d.). leaving 
surplus 1:33d. (1-58d.). The average price obtained was 1:51d. (1:74d.). 
Units sold were 17.841.572 (14.372,765), of which power and heating 
aecounted for 11,237,163 (8,986,086). E 

A statement accompanying the accounts savs, owing to the use of 
metal filament lam ps, the income from private lighting waa reduced from 
£8N0.004 in 1907-8 to £62.241 in 1910.11, although there was an increase 
of 2] per cent. in the number of consumers. The number of consumers, 
however, has increased from 6,655 to 7,165 in the past year, and the 
income from private lighting from £62,290 to £66,450. The maximum. 
load was 9,560 kw. (against 7,980). Total connections (exclusive of 
traction) are equal to 760,757 35-watt lamps (against 682,744). and the 
aggregate horse- power of motors and heating apparatus in use is 17,071 


(14,689). The outstanding capital expenditure is £728,273. 
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Manchester.—The annual report of the tramways department for 
the'vear ended March 31 states that the aggregate length of single 
track open for traffic (including lines over which the Corporation 
exercise running powers), was [84 miles 1.724 yards. 

The year’s revenue was £856,789. 3s. 7d., against £810,004. 3s. 10d.. 
and after deducting working expenses £530,068, 19s. 10d., against 
£519.142. 6s. 5d.) the gross profit was £326,720. 3s. 9d.. to which when 
bank, &^.. interest of £13,063. 03. 2d. is added. leaves £340,083. 3s. 114. 
available compared with £302,568. Is. Id. Various charges came to 
£145,070. 103. Id. (against £141,318. Gs. 10d.) including interest. redemp- 
tion of debt. contribution to street improvements, &e. The revenue per 
car-mile shows an inerease of 0-180d. and the working ex penses a decrease 
of 0-127d..— The increase in revenue was mainly due to the execptionally 
fine weather during the summer. ‘Phe increase in trafie expenses is 
accounted for by the payment of bonuses to drivers who were free from 
blameable accidents. Tho cost of the bonuses worked out at 0:03d. per 
car-mil^, but there was a saving in the general expenses under the head of 
compensation of 0-03d. per car-mik. A slight increase in power ex penses 
was duc to the increased. price por unit paid to the Electricity Committee 
consequent upon the higher price of coal. ‘The price per unit for the year 
1910-11 was 0-998d.. and for 1911-12 1-0160d. Notwithstanding that 
more top-covered ears are now in use. and that more cars are running 
there is a decrease in the consumption of electrical energy per car-mile. 
In 1907-8 the units consumed numbered 20,955,070, or 1-76 per car-mile, 
and during the past year the consumption was 20,890,427 units, or 1-653 
per ear-mile.. The number of cars was 617, of which 358 have covered 
tops. During the year 17 new cars (the bodies for which were manu- 
factured in the department's workshops) were put into service, and 59 
ears are being constructed. The profit on the parcels department was 
£2.58]. 4s. ld. (the highest on record). and the number of parcels carried 
was |.004,142, against 948.074. In. 1902, the committee contributed 
£20,000 to relief of rates, but the current year's contribution of £82,000 is 
an increase of €10.000 on the amounts contributed in the two previous 
years, The car mileage has increased from 1.831.126 in 1902 to 18.076.000 
in 1911-12, while the number of passengers carried has grown from 
29 500.288 to 174.424.237. Im 1911 the car mileage was 17.367.200. and 
the number of passengers carried 174.421.237. The average traffic 
revenue per car-mile was 11:225d. ;: average total revenue per car-mile 
11:375d. ;. average car-miles per day per car 07:2; average working 
expenses per car-mile, excluding power cost 534d. ; average working 
expenses per car-mile, including power cost 770374. ; average fare puid 
per passenger E160. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


The Council of the Metropolitan Borough of HackNEY invite 
tenders for boiler plant. induced draught plant. economiser. feed 
pumps, coaling plant and bunkers, pipework and valves, travelling 
crane, turbine, alternator, motor-generator and exciter or motor eon- 
verter, switchgear and connections. General conditions. specifica- 
tion and drawings. form of tender, &c., from the borough electrical 
engineer, Mr. L. L. Robinson, 306, Mare-street, Hackney, N.E. 
Tenders must be delivered at the Town Hall, Mare-street, Hackney, 
N.E.. by 7 p.m. of Thursday, June 27. Particulars are given in an 
advertisement. 

The CALCUTTA ELECTRIC SUPPLY CORPN. (Ltd.) invite tenders for 
the supp!y and delivery in Caleutto of e.h.t. three-core cable, trough- 
ing, bitumen, &e. Specification, &e., may be obtained from the 
seeretarv of the company, Mr. Fras. R. Reeves, Salisbury House, 
London Wall, London, E.C., to whom tenders must be sent by 10 a.m. 
June 13. Specifications and drawings can be seen (but not obtained) 
at the offices of the consulting engineers, Messrs. Kennedy & Jenkin, 
17, Victoria-street, London, N.W. Nee also an advertisement, 

Tenders are invited for the supply of 1.237 electricity recording 
meters for the City of MELBOURNE. Specifications, &¢., from the 
agents for the City Council (Messrs. Mellwraith. MeEacharn. & Co. 
Proprietary, Ltd.), Billiter-square-buildings. London. E.C., to whom 
tenders are to be sent by noon of June 11. See also an advertisement. 

Tenders are also invited for the supp!v of 3 tons 12ewt. bare 
hard drawn-aluminium cables for the City of MELBOURNE. Specifi- 
cation, &c.. from the Agents for the City Council, Messrs. MeIlwraith. 
McEacharn & Co. Propy. (Ltd.). Billiter-square-buildings. London. 
E.C., to whom tenders are to be sent by noon Tuesday, June 1I. 
See also an advertisement. 

The Postmaster-General of the Commonwealth of AUSTRALIA 
invites tenders for the supply and delivery of various materials. 
including telephone instruments, switchboards, cables, glassware, 
battery material and chemicals, telegraph instruments, i.r. covered 
wire, &c. "Tender forms, &c., from the Commonwea!th Office, 72, 
Victoria-street, London, S.W. Further particulars are given in an 
advertisement, 
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THE ELECTRICIAN" ELECTRICAL TRADES 
DIRECTORY AND HANDBOOK.—The 1912 Edition 
of the Big Blue Book is now Ready. The published 
price is 15s. ; post free, United Kingdom, 15s, gd. The 
volume brings a great mass of very valuable statistical 
and technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplitied up 
to within a few days of publication. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume. The Directory 
Division is thoroughly accurate and reliable as it has 
been completely revised, The Big Blue Book contains 
far more names Of live electrical firms and persons than 
any other Electrical Directory published, and this not- 
withstanding that all mere lists of members of Societies 
and Institutions (so easily and cheaply available) are 
excluded, as unreliable and of little value for Manu- 
facturers’ and Dealers’ purposes, The full set of valuable 
Statistical and Engineering Tables, &c., carefully revised 
and extended, is included in the 1912 Big Blue Book, 


mating it the most complete work of the kind ever 
published. 
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The Guardians of the Poor of the Parish of POPLAR (London) invite 
tenders for the renewal of the sub-cireuit wiring at the Poplar Work- 
house. Specification and form of tender may be obtained from the 
consulting engineer, Mr. Albion T. Snell, M.LC. E.. Suffolk House. 
Laurence Pountney-hill. London. E.C.. after the 29th inst. Tenders, 
addressed to the clerk, Mr. G. Herbert. Lough, 45. Upper North- 
street. Poplar, must be delivered. by 6.30 p.m. of Wednesday, June 
19. See also an advertisement. l 

The Tramways and Elcetrieit y Committee of BELFAST Corporation 
Invite tenders for the extension of the lighting and traction switch- 
boards. Specification. with forms of contract. from the city electrical 
engineer, Mr. T. W. Bloxam. and tenders must be lodged with the 
town clerk. Mr. R. Meyer. by 10 am. of Monday. June 10. 


Westminster Electric Supply Corpn. invite tenders for the supply. 
delivery and erection at their Eecleston-place station of battery 
hboosters and switchboards. Specifications, drawings and general 
conditions can be obtained from the secretary of the company, 
Eecleston-place. Belgravia, S.W.. to whom tenders should be sent by 
10 a.m. of Monday, June 3. Specifications can also be seen at the 
offices of the consulting engineers, Messrs. Kennedy & Jenkin, 17, 
Victoria-street, Westminster. 

The Guardians of BIRKENHEAD Union invite tenders for an electric 
light installation at the Birkenhead Union Workhouse, Tranmere. 
The installation comprises electric fittings, wiring, main cables, 
meters, main switches and all accessories for 1,093 lights. Speciti- 
cation and plans, together with form of tender, may be obtained from 
the consulting engineers, Messrs. Sloan & Lloyd Barnes, 34, Castle- 
street, Liverpool, and tenders are to be delivered to the Clerk to the 
Guardians, Mr. John Carter, Canway-street, Birkenhead, by May 27. 

Dumfries County Council require tenders by 4 p.m... Mey 28 for 
the electric lighting of the mheritf, Court. House. Buecleuch-strect, 
DUMFRIES. Specification. &c.. from Mr. W. Arnot. 163, Hope-street. 
Glasgow, 

STOCKPORT Electricity Committee require tenders by first post 
June ll for supp!y and erection of one or more 1,500 kw. mixed 
pressure turbine alternators. Forms of tender, &o., from tho Borough 
Electrical Engineer. 

WarrHaMsTOW Council require tenders by 5 p.m. Mey 31 for 
supply of stoneware conduits for the eleetrieity dep srimont. Speci- 
fiextion, &e., from the Eletrico! and Tramways Eagineer. 

TWICKENHAM Council require tenders by noon, June 12. for the 
lighting of the street lamps by electricity or gas. Particulars from 
the Surveyor. Town Hall, Twickenham. 

Tenders are required for electric lighting work. &c.. at the HUDDERS- 
FIELD premises of the West Yorkshire Bank (Ltd.) Applications 
(with £5 deposit) for bills of quantities to Messra, Gibson. Skipworth 
& Gordon. 5. Old Bond-street, London. W. 

West Ham Corporation require tenders by noon, June 4. for eree- 
tion of extension to and steel coal bunkers at Canning Town elec- 
tricity station. Forms of tender from Borough Engineer. 

WALTHAMSTOW Council want tenders by 5 p.m., May 31. for supply 
of stoneware conduits. Specification from Mr. G. R. Spurr, Elec- 
tricity Works, Priory-avenue, Walthamstow. 

IsLINGTON (London) Guardians require tenders by 11 a.m., May 30, 
for wiring the Receiving Homes for Children. 65-9, Hornsey Rise and 
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roadwork and plete-leving, exclusive of supp!y of rails and special 
trackwork, in connection with the construction, on the underground 
conduit system, of tho authorised tramways from Forest Hill. to 


4 . te a)? i 
Cambridge Scientific Instrument Co. for pyrometers for Greenwich 
generating station at £250. 


contracts, subject to the sanction of the L.G. Board being obtained 
to the necessary loan :—- 


turbines (Messrs. Gordon accepting Bentley & Co., of Bradford. as 
sub-contractors for buildings). £9,960; Lancashire Dynamo Co.. 
for dynamos, £2,008; Crompton & Co., for switchboard, &c., £269. 
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l and 2. Cromartie-road, N. Specifications from Mr. H. Goodchild, 


409, Holloway-road, N. 

Ersow Council require tenders by 7.30 p.m.. May 28. for the main- 
tenance of the battery at their electricity works, Forms of tender 
from the Engmeer, Church-street, Epsom. 

RocupaLe Electricity Committee require tenders by noon, June 5. 
for supply and erection of e.h.t. three-phase switchboard. Specitica- 
tion from Borough Eleetrical Engineer. 

The Directors of the LIVERPOOL OVERHEAD RAILWAY require 
tenders by 10 a.m. June 4 for 12 months’ supply of electrical fittings, 


insulating tapes. iron and steel, ironmongery. indiarubber material, 


oils, &e. Forms of tender, &c., from 31, James-street, Liverpool. 

DrevosronT Electricity Committee require. tenders. by noon. 
June 8 for 12 months’ supply of cables, wires and house fuse boxes, 
Forms of tender, &c., from the Borough Electrical Engineer. 


per lb. and 1.320 vards 7; 16 ditto at Hd. per Ib. 


old tubos. 


& Co. for wiring the infirmary. 

Horshem school managers hive acespted the tender of Send! & 
Co. for wiring Denne-road and Vietory-rotd schools. 

The Hydro-Eleetrie Power & Mining Co.. Tosmenis. hive placed 
orders with British Insulated & Helvby Cables for cables. te. amount- 
ing to about £19,000, in connection. with the former compinys 
contracts for the supply of electrical energy for lighting Hobirt and 
its suburbs 

Nuneaton Corporation have accepted the tender of the British 
Thomson-Houston Co. fora main switehboard at £654. (19 tenders 


Betrws-y-Corb Council require tenders by noon June 4 for under- 
ground cables, transformers pillars and publie lighting apparatus, 
two water turbine-alternators and pipework. and switchgear  &c. 
Specifications, from Mr. H. E. Mitchell, 5, Victoria-street, London. 
S.W. 

SHEFFIELD Electric Light Committee require tenders by 11 a.m., 
May 31, for three water-tubo boilers, mechanical stokers, econo- 
mixers. steam and feed piping. &e. Specifications from the Engincer 


and Manager. 
The Egyptian Ministry of the Interior require tenders for systems 
of water supply and electric lighting at BILBEts, including the con- 


struction of an electric power station. the supply of electrie motors. 
Tenders to the Directeur de la Section des 


were received, ) 

Hertford Guardians have aceepted the tender for the North 
Metropolitan Electrical Supply Co, for à motor. &e,, for the laundry 
which is to be operated electrically. 

Ashton-under-Lyne Guardians have accepted the tender from 
R. Butterworth for wiring and fitting the workhouse at £450, 

Southwark (London) Borough Council have placed an order with 
the Western Electrie Co. for cable at £181. os, 

The Argentine Government has accepted the tender of Lassout & 
Co. for electrical installations in the Asylum at Oliva. at. $109,881725 
m/n., and the Asylum at Torres, at $55.106-66 m/n. 

Messrs. C. H. Walker & Co. (Buenos Aires) have placed an order 
with Messrs. Colson, Brookhouse & Pyne for four 170 kw. 500 volt 
Witton " dvnumos coupled direct to four Diesel engines, for use 
in connection with the construction of the Buenos Aires Port extension. 

The Bastian Meter Co. have received orders from Edinburgh 
Corporation for 5-eampere meters and front Govan Corporation for 


pumps, conduits. &c. 
Municipalités et Commissions Locales, Ministère de l'Intérieur, 
Cairo, by noon, May 27. 

The Town Clerk, Boksburg (Transvaal), will receive tenders until 
noon. June 26. for supply of rolling stock. converter plant and over- 
head material for the trackless tramway system to be installed in 
Boksburg. Specifications. &c.. from the Town Clerk. 


The German State Railways Department, Katrowi7z. will receive 


tenders until May 30 for supply of 15,000 metres (94 miles) of five- 
3-^mpore meters. 


Derby Corporetion have 2ccopted the tend ir of Babeock & Wileox 
for the supply of a water-tube boiler 2nd suporhee ter, chain grate 
stokers, &e.. at £2,190. 

Hindley Council have placed an ord r with the Corlett Electrical 


Engineering Co. for the supp'y and erection of à verties! spindle 


wire cables, 
The Agent-General for Victoria is prepared to receive tenders for 
certain plant in connection with the electritication of the MELBOURNE 
suburban railways. Alternative tenders will bo received for the 
d.c. current and single-phase alternating-current systems and will 
include turbo-alternators and transformers, sub-station equipment 
and electrical equipment of coaches and also boilers and boiler-hou se 
equipment and condensing plant. — Specifications and form of tend er 
may be obtained from the Agent-General. and any further informa- 
tion may be obtained from the consulting engineers, Messra. Merz and 
McLellan, 28, Victoria-strect. Westminster, S.W. Tenders must. be 
delivered at the Agent-Genoral's Office, Melbourne-place, Strand, 
W.C.. by Tuesday, June 4. 

The Ministry of Public Works, CONSTANTINOPLE, will receive offers 
until June 15 for a concession for the construction of electric tramways 
for the Asiatic portion of Constantinople (Skutari, Kadikeui and their 
environs), The draft convention, &c. (in Turkish and French), can 


be obtained from the Ministry upon payment of 9s. 
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centrifuge! pump and electric motor. 
Textile Mill Driving.—The Great Harwood Commercial Co.. of 
Blackburn, has placed an order for over 1.000 electric motors for 


It is stated that the order has been given after an 


driving looms. 
The looms 


investigation into the whole question of electric driving. 
to be driven are plain Lancashire looms, and increased production 
by the electric drive is considered. enough to justify. the chang». 
Over 4,000 small electric motors for textile work heve been sold 
during the past 18 months in Lancashire and Yorkshire. 

Electric Heating Contracts.— Messrs. Wheeler & Sons have recently 
secured the order to heat and ventilate St. Michael's Church. Corn- 
hill, London, Bastian electric heaters will be used throughout. 

We are also informed that Messrs. Drake & Gorham have recently 
fitted Bastian clectric heaters in several dining halls and in the Caledonian 
and Commodore rooms andithe Masonic Tem ples of the;Holborn Restaurant 
Amongst other important ordera recently booked is one for 70. Bastian 
heaters for use on H.M. battleships and in several dockyards. 

Government Contracts.—The British Government departments 
have placed contracts with the following firms during April :— 

War Offiee.—Lancashire Dynamo & Motor Co., electric motors; G. E. 
Taylor & Co., electrical installation at Military Hospital, York. 


TENDERS RECEIVED AND ACCEPTED. 


London County Council have recaived the following tenders for the 


Rushey Green :— 

Kirk & Randall (ace plod) ........... Tc ... £19,417 13 4 : 

G. Wimpey & Co. 1L ues. £19.523 MS India Office. — Lancashire Dynamo & Motor Co., conversion of cranes ; 

Dick, Kert & Co. ..... Mo dur MODEM l 20.942 19 7 British Westinghouse Co., transformers and electrical plant: W. T. 

John Mowlem & Co. Lue i 20.297 10 5 Glover & Co. and Whitecross Co., wire. 

M MU so acca ake eee eve hans set p T 20.577 12 11 Crown Agents for the Colonics.—Callender’s Cable & Construction Co., 

Chief engineer's estimate... : 19.919 6 5 cables: Brash Electrical Engineering Co., condensing plant: Tver & 
Co.. signalling and interlocking materials; J. Russell & Sons and Siemens 


of the Bros. & Con tubular telegraph posts. 

General Post Office.—Gel Telegraphic Appliance Synd.. perforators : 
Siemens Bros, & Co., submarine cable, receiver frames, bases, &e.: Wes- 
tern Electric Co.. loading coils and eable : British L.M. Ericsson Mfe. Co., 
loading coils: British Insulated & Helsby Cables. W. T. Henley s Tele- 
graph Works Co., Johnson & Phillips and Callender’s Cable & Construc- 
tion Co., eable; Albion Clay Co.. earthenware ducts: T. Bolton & Sons, 
copper wire; C. Macintosh & Co. and. London Electric Wire Co. & 
Smiths, flameproof wire; Pinching & Walton, eletrie hghting S.E. 
(London) District Office ; Airds Limited. laying lines of pipes and poen- 
matic tubes, Finsbury- pavement, London Wall, &c., and lines of pipes in 


London County Council heve also accepted the tender 
On Wednesday Chester Council decided to enter into the following 


J. Gordon & Co., for erection of buildings and construction of 


—— 


The Metropolitan Water Board has accepted the tender of W. T. 
Glover & Co. at £41. 10s. for SN yards twin 37/14 impregnated paper 
insulated cable. and that of the British Insulated and Helsby Cables 
for 2.480 yards 7.12 8. W.G. stranded bare aluminium cable at 104d. 


The tender of the Broughton Copper Co. has been accepted by 
Lowestoft Council for supplying new tubes to a condenser at the 


electricity works at Lid. per lb. with an allowances of 21d. per Hb. for 


Southampton Guardians hive accepted the tender of W. G. Hath 
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Bournemouth: W. Dobson and Airds Limited, laying Sykes’ ducts 
hetween Aylesbury and St. Albans; Premier Accumulator Co., storage 
battery, G.P.O., Birmingham. 

Commonwealth Contracts.—The Australian Postmaster-General's 
department have accepted the following tenders :— 

New South Wales.—W. T. Henley’s Telegraph Works Co., 4 miles 
switchboard cable, £72 per mile; 1 mile. ditto, £105; 3 miles. ditto, 
£40. 10s. per mile ; 3 miles ditto, £60. 10s. per mile: 2 miles ditto, £99 
per mile; 415 yds. submarine telephone cable, £42 ; 600 yds, ditto, £125 ; 
1.315 yds. ditto, £488. 

Taüsmiunia.—J. Buckton & Co.. wire testing machine, £195. 

BUSINESS NOTICES. 

The British Electric Transformer Co., which has hitherto carried 
on the manufacture of the “ Tricity ” cookers for the Berry Con- 
struction Co., having now purchased that Company's entire business, 
including patents, trade marks, &c.. will henceforth carry on the 
business in their own name. 


The firm of Messrs. T. Harding Churton & Co., of Atlas Works: 
Water-lane, Leeds, has been converted into a private limited company 
under the stvle of T. Harding Churton & Co. (Ltd.) The conversion 
has been made for private reasons only. and no part of the capital 
has been offered to the public. ‘Phe directors are. Messrs, Thomas 
Harding Churton (who is governing director and chairman) and 
Sidney Herbert Smith. 


Good progress is being made with the erection of the new works of 
Marconis Wireless Telegraph Co. in Chelmsford. and they will be 
sufficiently advanced very shortly to allow of the installation of the 
plant. Preparations are being made for the erection of a tubular 
iron mast (450 ft. in height) for wireless telegraph purposes. 

Messrs. Carney & Pearn. Nutsford Vale Works. Manchester, have 
appointed Mr. H. B. Arnold as manager for the United Kingdom of 
their supplies department. which he is reorganising and extending, 
so that the firm are now in a position to supply every class of clec- 
trical material for power and lighting. 

We are informed that Mr. H. B. Arnold. of Messrs. J. & H. Grevener. 
who was until recently northern representative. has joined Messrs. 
Carney & Pearn (Ltd.) to take charge of their supplies department. 

In future the offices and works of Messrs. Isenthal & Co. will be at 
Denzil-road. Neasden, N.W. 

The new works end offices of the Liverpool Electrie Cable Co 
(Ltd.) are now ready, and the business of the compzsny will be trèns- 
ferred to Linacre-lene, Bootle, Liverpool, on 31st inst. The tele- 
graphie address will remain “ Concentric Liverpool," end the tele- 
phone number will be © 147 Bootle.” 


Plant for Sale.— Birmingham Electric Supply Department advertise 
for sale a 200-kw. steam dynamo with emergency governor, variable 
expansion gear, special parts for engine and dynamo, and tools. 
Particulars from the city electrical engineer, Mr. R. A. Chattock, 14. 
Dale End, Birmingham. 


Factory to Let.— Messrs. H. S. Hawley & Co.. 2, Bury-street, W.C., 
advertise factory premises to be let. 

Patents Development.—The owners of Patent No. 14.259/1908 
relating to ** Apparatus for preventing the theft of electrical energy " 
desire to negotiate for the working or sele of the patent or the 
granting of licences. Applications to Mr. C. Bernard Burdon, chartered 
patent agent, 139, Queen Victoria-street, London. E.C. 

The owner of Patents Nos. 7.028/1908, for “ Improvements in 
apparatus for alternative wireless telegraphy and telephony”; 
4,026/1909 and 4.027/1909, for '* Improvements in wireless tele- 
phony,” and 4.028/1909, for “ Improvements in electric condensers,” 
desires to negotiate for the granting of licences. Applications to 
Messrs. Lloyd Wise & Co., patent agents and consulting engineers, 46, 
Lincoln's Inn Fields, London, W.C. 

The proprietor of patent No. 11.154 of 1909, relating to galvanic 
batteries, desires to dispose of the patent or to grant licences, Par- 
ticulars from Messrs. Cruikshank & Fairweather, patent agents, 
65-60, Chancery-lane. London, W.C. i^ tps 


Li 
| BANKRUPTCIES, LIQUIDATIONS, &c. 

The first meeting of creditors of Chas. Hy. Nteel. electrical engineer. 
53. Queen-street, Cardiff, and 65, High-street. Merthyr Tydfil, will 
take place on May 30 at 117. St. Mary-street. Cardiff. and the public 
examination on June 10 at the Law Courts, Cathays Park, Cardiff. 

A meeting of creditors of S. Bottone & Son (Ltd.) will be held at 

the offices of Mr. H. A. G. Lewis, Temple-chambers, Temple-avenue, 
London, E.C., on May 29. 
"- The Sunbeam Lamp Co. (Ltd.) is being wound up voluntarily and 
Mr. T. Wallace. 42, Mosley-street, Newcastle-on-Tyne, has been 
anpointed liquidator. A meeting of creditors will be held at the 
offices of Messrs. Watson, Burdon & Cordie, Pilgrim House, Newcastle- 
on- Tyne, on June 3. 


¥ 8,340 ScHiick. Ignition apparatus.* 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


T he following abstracts from some of the specifications recently published have been specially 
compiled by Messrs. MEWBURN, ELLis & Pryor, Chartered Fatent Agents, 70 and 72 
Chancery-iane, London, W.C. 


1911 SPECIFICATIONS. 


4.190 BARNARD & Erwarns. Electric motor controllers. 

9.555 SrALAzzi. Motor for transmitting to a distance continuous or intermittent 
angular movements. (16 9 10.) 

9.619 Benro. Carbon electrode for ealvanic batteries in which the electrolytic fluid or 
the depolarising gas or the mixture thereot is conveyed through the pores of the 
negative electrode. : 

9,794 BastiAN. Method and means of storing heat and the liberation and utilisation of 
heat so stored. 

10,044 Mackenzie. Telegraph transmitters, 

A keyboard transmitter comprising a sinele circuit clos?r, a motor, a number of 
individually operative reciprocating members, each of which is representative of an 
individual character or symbol, and is adapted for actuatine the telegraph key, 
together with a keyboard, the members of which are adapted for releasing relative 
character or symbol members to the control of the motor. Should a succeeding 
character device be released before a previous device has completed its operation, 
the last character device to be released will become set and will operate only when the 
previous device has completed its operation. A locking mechanism is provided to 
prevent simultaneous operation of two or more of the character devices. 

10,105 OrLING & OrRLING’s TELEGRAPH INSTRUMENTS Svrup. Relay device, (Cognate 
application, 13.984 11.) 

The relay effort is derived from a forc» due to the impact cn the displacatiy 
mounted surfac- of a stream of fluid. as, for example. a stream of air, on a pivotally 
suspended surface, in a manner to cause it to undergo angular displacement in 
opposition to the torsional resistanc». The relay force may be rendered operative 
either by the shifting of a screen which is inter; osed between the pivoted surface of 
the secondary element and the orifices through which the stream of fluid issues, the 
primary element performing the function of displacing the screen; or, alternatively, 
the desired result may be attained by causing the primary element to interpose in the 
stream of fluid more or less of a surface on which, otherwise, the stream of fluid would 
not impinee, 

11,350 B.T.-H. Co. Controlling means for electric circuits. 

An electromagnetically operated switch, the operative magnetic member of which 
is adapted to move to the closed position by eravity. but is mechanically biassed to 
the open position, and a solenoid adapted to produc? magnetic Juxes through parallel 
paths, on? of which releases the mechanical biassine means and substitutes a magnetic 
means therefor when the energising current is lare2, and another of which assists 
gravity to close the switch when the current falls to a predetermined value. 

11.516 Unitep States Licht & HgaATING Co. Machines for pasting storage battery 
electrodes and other articles. 

14.179 Dav. Electrical coupling deviccs. 

15.453 OLDHAM. Secondary storaee batteries or electrical accumulators. 

15.544 Gwozpz. Method of manufacturine metallic filaments or bands to b2 used particu* 
larly in connection with thermic telephones. 

16,148 LarirrE. Method of and apparatus for increasing the efficiency of a source of 
light. (17 5 11.) 

16.588 GERMIN. Vases. fruit bowls and the lik» for illumination and decoration purposes. 

16,636 BADISCHE ANILIN & SODA FaBRIK. Production of long stable el:ctric arcs for the 
treatment of gases. 

17.463 Davis. Spark-plues for use in internal-combustion engines. 

18.908 PitkiNGTON. Electrical conductors. 

19.685 Wrisut. Spark-pluys. 

21.116 Manpers. Method and means of transmitting human speech and other sounds 
through space. : 

This invention depends for its results upon the exc»edinely rapid interruption of a 
contiunous current across which is thrown an oscillatory circuit. consisting of an 
inductance and a condenser in series with each other ; the condenser being compound 
and of peculiar construction, having. between its two armatures. an Intermediate 
condenser, the armatures of which are joined by a through connection to which are 
linked connecting leads to the interrupter contact on the on» side and on the other 
to a microphone? which is connected to the main oscillatory circuit. . : 

21.169 BoscH. Apparatus for starting multicylinder internal combustion engines. 
8 11 10. addition to 13.691 10.) 

24,034 " Novias" Faprik ELextriscHer AFPARATE Axt.-Ges. Apparatus for 
performing work of short duration at predetermined times for automatically 
operating gas valves, electric switches and the like. (29 10 10.) 

24,154 CotgMAN. Electromagnetic apparatus for actuating electric switches, valves 
and the like. (2 11 10) 

25,491 Axt.-Ges. Mix & GENEST TELEPHON & TELEGRAPHENWERKE. Method for 
securing the diaphraem in the cases of microphones, telephones, gramophones 
and like sound reproducing apparatus. . 

28,782 Lawson. Electrostatic separators for use in purifying flour, grain. rice and other 
substances, 

1912 SPECIFICATIONS. 


2.471 Hartmann & Braun Axt.-Ges. Vapour alternating-current rectifiers and 
similar apparatus. (3 2 11.) f , 
2,649 W. T. HENLEY's TELESRArH Works Co. & HEpocock. Device for securing 
electric conductors and the lix» to walls or other supports. ] 
The device comprises two parts. one of which is in the form of an elongated ring. 
whilst the other is in the form of a strip adapted to be secured to the wall and to be 
bent around the conductor, so that both its ends may be passed through the ring and 
each end may be bent back upon itself. 
3,651 CoRBETT & WORDEN. Alarm mechanism for letter-boxes. 


APPLICATIONS FOR PATENTS. 


Note.—The undermentioned Applications (except those marked +) are not open fo public 
inspection until after acceptance of Complete Specifications. Those marked * are open for 
inspection 12 months after the date attached to them, if they have not been published previously 
in the ordinary course. Names within parentheses are those of communicators of inventions 
When compiete Specification accompanies application an asterisk i5 affixed. 


April 4, 1912. ‘ 
8.206 Riesz. Sparking plugs for internal-combustion engines. (5,4,11, Hungary.) 
8.224 LEITNER. Switches. 
8.226 IsARIA ZAHLERWERKE Axt.-Ges. Electricity motors. (7,4,11, Germany.)* 
8.232 Oottvv- WEBB. WHITE & Reinecke. Arc lamps. 
8,240 EO (Ges. für Maschinen-und Metall-Industrie, m.b.H., Germany.) Ar: 
amps. 
8.242 Lewis. Arc lamps. 
8.245 B.T.-H. Co. (G.E. Co.. U.S.) Centrifugal compressors. ; 
8,268 Crort & Swaty. Transmitting and recording orders, signals and the like by 
electrical and mechanical means. 


April 6, 1912. : 853 
8.278 TR , Changing the frequency of alternating currents. (Addition to 8.8%, 
(Cg * 
8.285 Scott. Electric cooker. 
8.286 MARSHALL. Electric leakag> indicators. 
8.327 Born. Electric igniters. (7,4/11, France '* 
8.336 Heurtisy. Electric telegraphy. 


——. 
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[ c ccnl 
Arril 9. 1912. 
Electric telegraph transmitting systems and apparatus therefor. 


Suspension for cables. (1/4,12, Canada.)® 
Tidal power generator. 


2 BARKER. 
73 M REY. 
3) GREENWELL. 
27 


structures. f 
April 10, 1912. 


Electric-chareing apparatus. 
(G.E. Co., U.S.) Planimeters. 
April 11, 1912. 


542 Hart. Sparking plugs. l 
(Ges. fur Drahtlose Teleeraphie m.b.H., Germany.) 


S THOMPSON. 
position by means of electromagnetic waves. ® l 
Electric tehtne of railway trains and like purposes, 


S61 Ji HNSTO NE. 
Brosu EvectricAL ENGIngERING Cc.. Wecp & SALISBURY. 


LIGNY. 


8.491 O 
6.520 B.T.-H. Co. 
8 

8 


, 
E 


8.569 B T-H Co. & WELM RE. 

8.271 McBerty. Manual and semi-automatic telephone exchange systems. 
apphcation on 17.211, 11. 27 7,10, U.S.)* 

8,572 & 8.573 McBerry. 
(Divided applications on 17.211 11. 


8.579 Soremon, Electric induction furnaces. EE 
Automatic protection device for electric circuits. * 


27,7,10, U.S.)* 


8.590 Levy & GEORGE. ; ; 
8.598 Wiest. Method of and device for neutralising the effect of the inertia of selenium 


cvlls.* 
8611 B.T-H. Co. (G.E. Co, US) Electric motor-control systems. 
April 12, 1912. 


8.637 Duprey & HuMPrAsE. Sparking plug for motors, aeroplanes and the like. 
6.040 DES NY & EDGECOMBE. Slip-ring 


machines, 
8658 TiscHexko. Manufacture by electrolysis of sheet iron. * 
8.672 RotrenpurG & R trensurs, Controlling commutator-type motors. 
8.678 ScHATTNER. Electromaenetically operated switches.” 
8032 Betting. Electrical geysers and the heating elements for same. 
8714 Beck & Beck. Electric signal switeh.® 
8.719 FiETCHER. Electric solderiny irons. 
8.724 B.T.-H. Co. & Herpen. Electrical measuring instruments. 


8,728 CuNNIEGHAM. Construction of electric lamp-holders. 


e 


COMPANIES’ MEETINGS AND REPORTS. 
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27 Bu ww. Electrical relays. 
Means for leading electric and other power into revolving 


Determining 


Arraneement and 


saline ct electric conductors into mercury vapour electric apparatus and the like. 
Protective devices for electric distribution systems. 
(Divided 


Automatic or semi-automatic telephone exchange systems. 


ollector devices for electrical instruments and 


culties. At one time it seemed as though it would be impossible to get 
bread, but a suburban baker was induced to keep at work, and by going in 
the middle of the night in à motor-car supplies were kept up. Notwith- 
standing the fact that all the engineers except the chief, as well as most of 
the stokers, left suddenly. they were able to keep the powerstatien 
running, which was of public importance for the reason that all the city 


and suburban railway stations and many other important institutions got 
Though the Commonwealth Government refiecd 


their light from them. 
military aid. the farmers, when they found that the market for their 


perishable products was being obstructed by well-peid men vith no 
zrievance of their own, came into the city on herebach to assist the 


forces of order, and on Feb. 2 à sufficient force of special constabl s was 
On Feb. 5 the company started 


organised to cope with the situation, 
some cars with a posse of police on each and amidst popular acclamation, 


Unfortunately, the action of the Federal judge in granting jurisdi tion to 
the strikers and in summoning Mr. Badger toa compulsory conference in 
Melbourn: on Feb. 13 greatly protracted the strike. Atter three days 
session the conference came to nothing, and the jodi: imm diately re- 
mitted the issue to his Court, where he affirmed the right to wear the badge, 
but was unable to compel the reinstatement of the discharged employ. s. 
In the meantime. all the vacancies having been tilled, the men v ho went 
on strike. while they received permission to wear their badges, found them- 
selves without work, and the COMPANY was ace ordingdy plai ed ju u posi- 
tion to plead in the ©“ plaint " that it had no dispute, for the reason that no 
members of the claimant association were in its employment, ard that as 
they had a full statf, from engineers to potat boys. 1f was not necessary to 
employ any of them. Ihe company had since obtaincd from tke High 
Court a mandatory injunction against the award perding the hearing of 
the principal suit, which they were hoping to defeat on the ground of 
jurisdiction, The company had suffered severely in troie and ine xpenzes 
by the strike, but they had been sustained by the approval of the entire 
community, excepting the Jabour unions; and with the resumption of 
normal conditions, which already obtained, they had hopes of recovering 
in the course of the yeara large part of the loss. The tratie for April was 
a record for that month. Mi. Badger, whose health had sufer d from the 
strain of the strike, had now been granted a long leave of absence. 
DELHI ELECTRIC TRAMWAYS & LIGHTING CO. (LTD )—The gross 
receipts during the 14 months ended Dec. 31 amounted to £10,550 for 
the tramway section and £11,165. 4s, 11d. for the lighting branch, and 


BRISBANE ELECTRIC TRAMWAYS INVESTMENT CO. (LTD). —At the 
meeting on Tuesday the chairman (Mr. H. R. Beeton) said that the total 
receipts for 101 E were £253,970, an increase of £31.390 (14 per cent.) over 
those of the previous year: the expenses showed an iacrease of £13,500 
(174 per cent.). and the net profit amounted to £124,686, an increase of 
£17.00, and adding £2,908 brought forward, the available balance was 
£127,594. The total number of pixsengers carried. was $6,443,222. an 


Increase of 4,023,946. and the increase in car-miles run was 147,902 
The business in the sale of power 
The local authorities through 


the combined sections show a net revenuc of £7,831. 15s. 6d., compared 
with £3,231. 15s. 6d. for the 12 months to Oct. 31,1910. The groas 


receipts from the tramways show an increase of £2,717 and the light- 
ing section shows an increase of £5,031. Considerable revenne accrued 
to both the tramway and lighting sections owing to the fact that the 


Durbar was held at Delhi during the period under review. The direc- 
(4:19 percent.) over the previous vear. tors anticipate that the transfer of the capital of India to Delhi will 
materially improve the company's position and every etlort is being 


amounted to £7.355. an increase of £100, 


Whose districts the tramways ran had several joint meetings with a view of 


coming to an arrangement for the purchase of the undertaking. euliniia- 


tiag in the promotion of a 
powers for the appointment of a joint board to negotiate with the Tram- 


ways Company. 
Act was passed, and they did not know exactly how the matter stocd. 


dealt at length with the labour dispute. 


Qi.ceisland. the wages. hours and corditions of labour were settled by 


wages boards consisting of an equal representation of masters and men 
With the operation of the law the com- 


with an independent chairman. 

pany and its employé: wore perfectly satisticd, and the company had 
subsequently voluntarily conceded an advance on the terms which had 
been settled by the tribunal The Commonwealth Conciliation and Arbi- 


tration Act had constituted a Court, for the same purpose as the State 
Wages Board, but consisting of one judges, who was bound by no rales of 
evidence, who was entitled to refuse legal assistance to either party on the 
objection of the other, who had. jurisdiction in all industrial disputes 
extending: beyond the limits of a State, ard against whose award there 
Hc said that azitaters were scot upfrom Melbourne, who 
sduceda certain number of men into r gi-tcring themselv s in a Federal 
Latour Union as cont mplatcd by the Act. and in. conjunction with 


was no appeal. 


similar unions in other States extraordinary demands were embodied in a 
"ghaint" which was forthwith presented for determination. Before, 
however, a decision of the Court could be given the agitators resolved on a 
strike on the question of the right to wear union badges in violation of a 


meulation of the company. 


to work, the company was able to continue a reduccd service, 


depots and offices were picketed. but assisted by the constant presence of 
On Jan. 30 a general strike of all 


the police general quiet was preservcd. 
trades was declared and the industrial crisis which followed was the worst 


in the history of Brisbane, if not in that of Australia, as all business was 
stopped. In spite cf three futile attempts to blow up cara, no depreda- 
tons on the company’s property were committed, no injury to workmen 
and no accidents oceurred which wer» attributable to inexperience in 
driving, No defection took plice on the part of their non-union em- 
plovés, and they were now entirely free of the Federal Union. The 
history of the strike read like the account of a siege. Their depot was 
surrounded with barbed-wire entanglements: they had a large number of 
men on guard well armed; the fire hose and the hot-water hose both 
rady; and all the windows of the power-station protected. with iron 
Inside, For five days the office staff, except such as could make a show in 
care of attack, were dismissed, and no attempt was made to do business. 
Most of the mon were quartered at the different depots, and they estab- 
lished a provisioning department, which was conducted under great ditti- 


All in the Queensland Legislature s eking 


He thought that the Legislature was dissolved before the 
He 


He said that under the lays of 


By means of students who were under 


Instruction as drivers, and of absent and retired employés who returned 
Their 


made to prepare for the additional business which will accrue when 
the Government's plans have heen finally settled. After charging 
general expenses in London and Delhi, depreciation of furniture and 
miscellaneous equipment, and debenture and loan interest, the protit 
is £3,512. 19s. 3d. After writing off balance at debit of profit and 
loss account there remains £1,401. Os. 8d.. which the directors propose 
to place to renewals reserve account. The vendors have agreed to 
accept 29,000 insteud of 30,000 ordinary shares in full settlement of 
the balance of purchase consideration payable to them. 

PENARTH ELECTRIC LIGHTING CO. (LTD.)— ‘The gross. revenue for 
191] was £4.254. an increase of £380 over that of 1910, and the expendi- 
ture was £3.HE Ll. leaving £1.143.. After allowing for interest on loans and 
debenture stock the profit was £285. Deducting the debit balance of 
£49 brought forward. the amount at the credit of net revenue account 
was £236, of which £200 was placed to depreciation, ard the balance of 
£36 carri d forward. . 

SHANGHAI ELECTRIC CONSTRUCTION CO. (LTD.).. Sir Alfred Deut 
stated at the inecting last week that there bad been a considerable 
improvement in the net receipts during 1911, and tho result for the 
first four months of the current year showed a continuous expansion, 
the receipts being £22,635, against £17.570 for the corresponding 
period of 1911; while the operating expenses for the period were 
£7,200, against £4,200. The expansion which had been going on for 
some time would necessitate further capital expenditure, principally 
on additional motora, trailers and feeder cables, That was no w being 
taken in hand and might cost about £20,000, but as their revenue was 
increasing the board anticipated no ditlicultv in providing the money. 


SOUTH METROPOLITAN ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.) 
—The total revenue for 101] was £59,222. compar d with £55.579 for 1910. 
The ex penses were £35,854. agaiast £34,104, showing aa increase in not 
revenuc of £2,693. After deducting ex pens s (including payments to 
local authorities under agreements and interest upon d -benture stock, and 
after charging profit and loss account with £3.000 for regewals the surplus 
is £13.939. With £338 brought forward the available balance is £114,277, 
out of which the directors recommend payment of a dividend at the rate 
of 6 per cent. per annum on the preference shares for the year 1910 
(£10,174). and to place £3.500 to depreciation ard reserve furd, leaving 
to be carried forward £603. 

URBAN ELECTRIC SUPPLY CO. (LTD. - The gross profits for 1911 
&mount to £50,876 8s. 6d., compared with £47,268. 10s. 9d. in 1910, 
and after deducting expenses the balance is £47,649. 8». 6d. The 
amounts required for interest and debenture redemption fund absorb 
£32,211. 4s. 5d., leaving an available balance of £15,438. 4a, ld., and 
the directors recommend that £10,000 be placed to reserve for depre- 
ciation, that £5,000 be devoted to paying a dividend of 2 per cent, 
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for the year on the preference shares, leaving £438. 4s. Id. to be 
carried forward. The balance of the 5 per cent. dividend on the pre- 
ferenco shares will be satistied by funded dividend certificates. The 
equivalent of 589,737 33-watt lamps is connected at the various works 
of the company, compared with 525,160 in 1910 and 476,596 in 1909. 

VICTORIA FALLS POWER SCHEME.—At the mecting of the New 
African Concessions Syndicate last week, the chairman (Mr. W. A. 
Wills} said that they held 134,000 preference and 50,560 ordinary shares 
in the Victoria Falls Power Co., and they also owned a concession over 
the water power of the Victoria Falls for an unexpired period of 70 
years, less the rights to 250,C00 n.r. which they bad leased to the 
Victoria Falls Power Co. Iu regard to that company,he said that the 
capacity of the present plant was 116,000 i.p. Further plant capable 
of wenerating 40,000 n.r. was in course of construction && Vereeniging 
and should be completed within the present year. Further installations 
were being arranged, with the result that within a year or 18 months 
the plant would be about 232,000 u.r. The position of the Victoria 
Falls Co. was satisfactory. At present it was only the second largest 
power company, but when the plant under contract was completed it 
would be the largest electrical supply company in the world. They 
were disposing of about 460,000,000 units of electricity and compressed 
air, but within two vears they should be supplying, under existing 
contracts, over 700,000,000 units, per annum. Most peop!e were 
agreed that a great future existed at the Victoria Falls for (among 
other works) electro-chemical industries, including the manufacture 
of atmospheric nitrates, the electrolytic smelting of ditlicult ores from 
the mineral ticlds of Northern Rhodesia, &c. 
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NEW COMPANIES, STATUTORY RETURNS, MORTGAGES 
AND CHARGES, &c. 


NEW COMPANIES. 


CIRENCESTER ELECTRIC SUPPLY CO (LTD.) (1292,001.)—] og. May 
15, capital £6,000 in 500 cumulative preference shares of £5 each and 
1,500 preferred ordinary and 2,000 ordinary shares of £1 each, to carry 
on the business of an electric lighting and power company. Private 
company. J. H. Edwards is first managing director. 

INTENSO PATENTEES & MANUFACTURERS (LTD. (122,037.) Reg. 
May 16, capital £2,000 in £1 shures, to carry on the business of manu- 
facturers of appliances connected with artificiul light, lamps, brackets, 
globes, shades, metere, instruments, carbons, cutouts, switches, &c., 
and to adopt an agreement with C. Stephens and T. Clayton. Private 
company. Reg. otlice: Mill Works, Roden street, Ilford, Essex. 


MID.FLINTSHIRE LIGHT RAILWAY CO, (LTD.! (122,014.) — Reg. May 
15, capital £2,000 in £1 shares, to take over the undertaking of the 
Mid-Flintshire Light Railway Synd. Private company. First direc- 
tors are M. Francis, J. Petrie and R. Jones. 

RUSHMORE LAMPS (LTO.) (121,973.) Heg. May 13, capital £20,000 
in 7,500 6 per cent. cumulative preference and 12,590 ordinary shares 
of £1 each, to take over the business carried on by a company of the 
same name, to carry on the business of manufacturers of and dealers 
in gearchlights, lamps and all. kinds of electric and other illuminating 
apparatus, Private company. Rey. otlize : 46, Brewer-street, Picca- 
dilly, W. 


STATUTORY RETURNS. 


COUNTY OF DURHAM ELECTRICAL POWER DISTRIBUTION CO. (LTD.) 
The capital in return dated April 10 is £500,00) in £5 shares (50,000 
preference). <All shares taken up. £520,000 paid. Mortgages and 
charges : £250,000. ; 

CRYSTAL PALACE, KEARNEY HIGH SPEED RAILWAY SYND. (LTD.)— 
Return to Jan. 13 gives capital as £30,000 in £1 shares (29,000 pre- 
ference aud 1,00) deferred). 1,497 preference aud 100 deferred shares 
taken up. £1,310 paid on 1,517 preference, leaving £7 in arrears. 
£200 considered as paid on 100 preference and 100 deferred. Mort- 
gages and charges: nil. List of allotments made up to Ap-il 1, 1912, 
show a further 340 preference shares allotted, payable in cash. 


ELLIS & WARD ILTD.) — [n return dated March 18 capital is £10,000 
in £1 shares. 6,005 shares taken up. £5 paid. £6,009 considered as 
paid. Mortgages and charges: nil. i 

FOLKESTONE ELECTRICITY SUPPLY CO. (LTD.)—Return to April 13 
gives capital as £100,000 in £5 shares. All shares taken up. £100,000 
paid. Morteaves and charges: £100,000. 

HOVE ELECTRIC LIGHTING CO. (LTD.)—The capital at March 20 was 
£160,000 in £5 shares (15,000 ordinary and 5,000 preference) All 
shares taken up. £100,000 paid. Mortgages and charges: £44,600. 

MADRAS ELECTRIC TRAMWAYS (1902) (LTD.)—According to return 
to March 28 capital is £200,000 in 25,000 preference and 15,000 ordi- 
nary shares of £5 each. 11,500 preterence and 11,452 ordinary shares 
taken up. £5 per share called up on 5,000 preference. £25,000 paid. 
£89,760 considered as paid on 6,500 preference and 11,452 ordinary. 
Mortgages and charges: £62,730. 

MATHER & PLATT (LTD.)—According to return dated March 13 
capital is £1,900,000 in 40,000 preference shares of £10 each and 
600,090 ordinary shares of £1 each. All shares taken up. £10 per 
share called up on 29,200 preference and £1 per share on 25,000 ordi- 
nary. £317,900 paid. £683,000 considered as paid on the remainder. 
Mortgages and charges: nil. 


NEWCASTLE & DISTRICT ELECTRIC LIGHTING CO. (LTD.)—-Return to 
April 11 gives capital as £300,000 in £10 shares. All shares taken up. 
£297,500 paid, leaving £2,700 iu arrears. Mortgages and charges: 
£250,000. 

NEWCASTLE.UPON.TYNE ELECTRIC SUPPLY CO. (LTD.) —In return to 
April 10 capital is £1,500,000 in 150,000 ordinary and 150,000 pre. 
ference shares of £5 each, 137,590 ordinary and 137,500 preference 
shares taken up. £5 per share called up on 123,529 ordinary and 
126,741 preference. £1,281,359 paid. £93,650 considered as paid on 
7,971 ordinary and 10,759 preference. Mortgages and charges: 
£687,500. 

MORTGAGES AND CHARGES. 

CORONA LAMPWORKS (LTD.)—Issuc, on May 8, 1912, of £3,500 

debentures, part of series of which particulars have already been tiled. 


RECEIVERSHIPS. 

COWANS (LTD.) --Mr. C. Cooper, 35, Princess-street, Manchester, 
ceased to act as receiver or manager on Nov. 6, 1911. 

ELECTRIC BATTERIES & CARBONS (LTD.)—Notice of the appoint- 
ment of Mr. F. R. Graves, 709, Salisbury House, London Wall, E C., as 
receiver and manager, on May 3, 1912, under powers contained in 
debentures dated June 2, 1909, and April 25, 1910, has been tiled pur- 
suant to sec, 94 of Companies (Consolidation) Act, 1923. 


CITY NOTES. 


eyes 


MEMORANDA (May 23).—Bank rate 3 per cent. (since May 9. 1912), 
Price of silver, 28!d. per oz. Consola 77!,—77; for money ; 773 —77:; for 
account. Consols Pay Day, June 3; Stock and Shares Continuation 
Days, May 29 and June 12. Ticket Days, May 50 and June 13; Pay 
Days, May 31 and June 14; Mining Shares Carry Over Day, May 28. 

Prices or METALS (London).—Copper, 7313 ; three months, 74 5. 
Lead, English, 16;—17; Foreign, l64—16 $. Spelter, 254—295, ; 
Tin, English, 229—210; Foreign, cash, 205}; three months, 200}. 


Iron, Cleveland, cash, 55/101; three months, 57/75. 


BAHIA TRAMWAY, LIGHT & POWER CO.— This company's earings in 
April were. £03,205. (increase £319). Aggregate from Jan. 1, £53,032 
(increase £1,376). 

CALLENDER'8 SHARE & INVESTMENT TRUST (LTD.)—During the 
week this company invited applications for £115,000 5 per cent. first 
mortgave debenture stock. 

CASTNER-KELLNER ALKALI CO. /LTD.)—AÀn interim dividend at the 
rate of 15 per cent. per annum for the six months ended March 31 has 
been declared. 

CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)—Last week Mr. 
G. Stanham, chairman of the Streets Committee of the City of London 
Corporation, stated (in reply to a question regarding rumours to the 
effect that the corporation was about to purchase the City of London 
Electric Lighting Co.s undertaking) that the matter would come 
before the committee at its next meeting. The secretary informs us 
that the company has had no communication on the subject, and, so 
far as the company is aware, the position remains as it was a month 
or so ago, when the company wrote to the Stock Exchange stating 
that no negotiations on the subject had taken place. 

COMPANIES TO BE STRUCK OFF REGISTER. —Th^ following will bs strack 
off the Register of Joint Stock Companies, unless cause is shown to the 
contrary before Aug. 21— 

De Martis Electric Storage Synd., Electrical Trolley Head Co. Electrte 
Ordnance Cog Electro-Metallurgieal. Synd., Electro. Serip Sign Co., 
Gravity Flame Are Lamps, Holmquist Electric Co., Mersea Motor & Elec- 
trie Co, Mountain & Gibson & Thoraewill, Pollak-Virag Rapid Telegraph 
Co., Premier Electric Institute, Wireless Synd. 

GALLOWAYS (ETD.) —Mr. A. H. Pownall has been appointed. recciver 
and manager on behalf of the debenture holders, 

HOBART ELECTRIC TRAMWAY CO. (LTD )—4A further dividend has 
been declared of 5 per cent., making 74 per cent. for the year, against 
6 per cent in 1910. 

MACKAY COMPANIES. —The regular quarterly dividend of 1 per 
cent. on the preferred shares and the regular quarterly dividend of 11 
per cent. on tlie common shares iu the Mackay Companies will be paid 
on July 1l. The transfer books will not be closed. 


MADRAS ELECTRIC TRAMWAYS (1901) (LTD.) —This compar.y's trathe 
receipts for the fortnight ended Mav 15 were R 27,751 (increase 
R.5,/98). Aggregate from Jan. 1, R.223,758 (increase R.23,158). 

MIRRLEES, BICKERTON & DAY (LTD)—'l'he directors have declared a 
dividend of 71 per cent. on the ordinary shares for the year ended March 
31, £337 being carried forward. i 

STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
beon asked t» appoint special settling days in and grant quotations to 
S7O0.000 additional common stock of the Consolidat A Gas, Electric Light 
& Pow:r Co., of Baltimore and a further issue of $1,000,000 capital stock 
of the Shawtningan Water d& Power Co. and to allow a further issue of 
£209,480 44 per cent. perpetual consolidated mortgage debenture stock 
of the latter company, £100,000 5 per cent. first mortgage convertible 
debentures of the Aron Electricity Mitr and £155,000 additional 5 per 
en "i mortgage convertible bonds of the Cuban Telephone Co. to be 
quoted. 
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ELECTRICAL COMPANIES' SHARE LIST. 
mcm "Deor | Busnes- 


Prioe a * RATE | Drawo | wenk = 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIO 
RECEIPTS. 


;: Last 
p d - x cH MEE P Dive NAME, Wed. | parceant. Dua. 
Week 2  |nc.or Doc. AaGREQGATE. Qj DENDi .— — May 23, | YızıoeD. (| May 22. 
LINE ended. § (a) | No. Of’ Amount, IPC or Dec. | | , | Erie Low 
PEU oer __ Weeks. co (d (0 EM Electricity Supply £ £d est. est 
RS ML £ £ £ £ | 10 6/0 ' Bournemouth & Poole Elec. Sus. Ord... 73—19 5 5 0 Mar, Sep: >” | oe 
Aberdeen Corporation ...., May 15 1,153 | + 101 52 72,802 ‘+ 3,438 | 10 4/6 Do. 4i perCent. Cum, Pref. ......e.. , BI-9} 412 6 Feb, Ang °° ee 
Cy Vidtis | ea N tae 10 | 287 | + 69 19 5.312 lt 1.334 |! 10 6/0 Do. 6 per Cent. Cum, Second Pref....... 104 -141 511 6 Feb, Aug 1051 
Anco-Arcentiae eee] ye 201 53335 | + 2,342 | 20 ,1031.003. + 323,768 | St 44% Do. 4} per Cert. Deb. Stock (red.) ese.. 109 —102 4 9 O Jan, July $ ps 
As ton-unier-Lyne.. ees » 18 200 | — 36 8 3535 I+ ‘ 5 o/6 Brompton & Kensiniton Elec. Sup. Ord... 5 -8} 517 6 Much... b e 
Ayr Corporauon — eene |o» l8) Ij- 7j l 125 |- 5 3/6 Do. 7 per Cent. Pref, oe eee es 54-84 4 2 0 Mar, Sept 7 | a 
Barnsley ceccsececetere » 10 1e? | -— 18 13 2927 = S. 4$ Central Elec. Sup. Co. 4^5 Guar. Deb. Stok. 98 —-101 4 0 6 d Dee i $ 
Barrow e 3 3th n sec H9 Sol | + 89, 19 6.172 jr 1,505 5 2/6 Charne Crass (W. End & City) El. Sup. Co. 44 -5 5.00 eb, Aug 4? '4] 
Bato Electric Trams, Ltd...) , 15 "8301 1 — 286 | 20 14.751 i+ loi B od. Do. 4} per Cent, Pref, <b ds eam IP wt | Ab dd 419» 0 Feb, Aug 26) 
Birmineham Corporation ef » 18, 10,393 | + 3309; 7 71,822 ,4 39,721 | se 4^; Do. 4 per Cent. Deb. Stock (red.) ...... 95 —93 4 3 0 Jan July , io; ih 
Birminekam & Mil'undesew]. » 10 8)5 | +  3İ 19 | 16,902 l4 (935 | 5t 448% Do. 48 per Cont. Ded. Stock (red)... (1-13 4 7 5|, e MIL 
Blackpool & Fleetwood ....| » 18 402 | — 38 j .. s iu | 5 2/3 Do City Undertaking 41?59 Cum. Pref... 3i--44 5 9 OF Jan, July Jar ew 
Biicxburn Corporation «es. » 15 1.185 | + 29| 97 "8457 |- 5 3/0 . Chelsea Electric Supply Ord. ......... or 4} -43 5 2 6 March...) °° pa 
Boiton Corporation, «e « wo I9| 2.576, + 13 7 17,800 |- 978 | St, 43% Do. 4i mor Cent. Dob. Stock (re1) ....| 93 —101 419 6 June, Dee j ** 
Bon acean April 19| 3,10! + 38l| 16 | 48359 |t 2,934 || St 41^, Chiswick Elec. Sunp. Gorp. Ist Mort, Db.) 904—934 4 16 3, 22} 20 
Bournemouth C.rporation..| May 15 1,674 | + 201 | 16 11.720. + 493 | Jo 10/0 City of Lon Jon Electric Livhting Ord..... | 271—229 31! 0 , Feb, Aug i/i 
Bradford Corporation . 5 48 $5,181! + 239 7 38,519 |- 574 [f 10 6/0 Do. 6 per Cont. Cum. Pref cece eeeeee 17 —19 3 30 Jin, July 129}, du 
Briehiton Corporation. e. se » 19 956 | + 66 7 6.739 |- 102 [| St. 5% Do. Sper Cent. Deb. Stock (red)... ees 119 —123 4 1 3 June, Dec d. 
Bristol Trams & Carriage ee! » 17] 6510 | + 259 | 20 | 125239 |+ 11.036 | St. 44° ' Do. 4} per Cent. 2nd Deb, Stock (red).. 101 ~104 4 8 6 Jan, July b ” 
Burnley Corporation seses. | » 18! L474|-F 152| 38 46.4491 |t 3,770 10 8/0 County of Landon Elec. Sipply Ord. ....  50b$—11j 5 8 0 Feb, Aug jji TE" 
Burton Corporiuon sesse | ow B 260 | + 7| 7 1.553 : i0 6/0 Do. 6perCent. Cam. Pref. s..sese. 4, lii 5 6 6 Mir, Sept 193 H 
Bury Corporation seses z » l9 1,292 ; + 33 6 | 9,402 i+ 121 t. 4329 | Do. 4j per Cent. Ded. Stock (red.) .... 108 —119 4 2 0O Jan, July | i 
Calcutta Tramways Co. d » 18) F51í112 jas R978 | 20 ,*€2,183.666 |t 8122587 St. 44% O0. Second Deb. Stock ......... eS 9A —102 4 8 3 May, Nov. pose 
Camborne-Redruth eesese » 18 | 123 | : | 22 2,420 |t 155 5 Tu Edmund:on's Elec. Corp. Ord...... dus i-1l oe June, July | 3: 3 
Cardiff Corporation. esee. » ll i 22)), — 68 11,986 (— 2.368 5: « Do Oper Cent. Cum. Pref ceseseres T 3-3! ` T May. Nov. i 
Central London Railway 4 T 4.3. 693 93,741] |— 10,916 , 439% Do. 4) per Cent. Ist Mort. Deb. (re)... 85 —8J 529 July p aes 
City & Soutn London Rly...! » 2. 176 | 20 63,721 |— 4,303 5 3/0. Folkestone Electricity Sup; ly Co. Ord. .. et 5 4 6 Apm, Oct! °° ee 
Cork Electric Trains Co..... 5 w | 35 | 20 8.997 |t 5 2/6 Do. S per Cent. Cum. Pref. 2v e 4) —1 5 4 6 Mar, Sept dix 5e 
Croydon ..... nnn " 103 6 10:259. |- . 44°95, Do. 4| Ist Deb. Stock (red.) ...... 93 —96 415 3 Feb, Aug Dic du 
Devonport & Dist. Trams .. » 93 19 9.760 |t 5. 579 Hove Blectne Lighting Ord... 22 ces e | 64-7 6 8 6 April, Ost | ri - 
Dover Corroration «. «sese b AM. 1.548. |- | gos Isle of Wicht E. L. & P. Co. Dab. Stock ..|. 83 —92 4 17 9 "MEME UM. 
Dublin & Lucan Railway ..| » 22| 20 2.426 I+ 5 5/0 | Kensington & Krichtzbridge Ord, ...... 71 -7ó0 , 518 0 Feb, Aug, °° te 
Dublin Usted... cccece wall. tay 592 | 27 109,904 I+ 5 6% Do 6 per Cent. [st Pref, cwctveskese|, <9 m 514 0 Jan, July | PP E 
Dudley Stourbridge ......] oy 2 19 14,791 |t PS | KO 4 eu Tg EU iE um 92 —9 4 5 6, T ai = 
Dundee Corroratlon. essere aj 35 | €52 61.232 |-— ! St, 4% ensinrton netbe. Co. otting Hill, | 
Est Ham Council sessao "n 78 7 7381 [+ Co. (Joint Station) 4°5 Deb. Stock (red.)., 93 —96 4 4 46° April, Oct | es - 
Exeter Corporation sesse » 12 7 2.120 |- 4195 | Kent Elec, Power Co. Irred. Deb. Stock...) 80 —84 , 5 !0 O Jan, July °° . 
Giteshead & Dist. Trams | » 2 | 19 18,537 |- 1/6 : London Elec. Supply Ord. sssssesesosess | t}-2' '3 12 6 Mar, Sept, °° T. 
Glisvow Corporation ...... ” 1,534 20 951,620 |f 3/0 Doe 6 per Cent. Pref. «oes ete ewes T 41 —S} 6 0 0 Muir, Sept E. se 
Glossop Turis. eene " 2| 20 2,063 |— 49, . De. 4perCent, Ist Mort. Deb, eseese, 92—99 4 4 0 Jan, July! "3. ** 
Gloucester Corpn. -eseese isle. ruis XEM 32 2/0 , Metropolitan Electric Supply Ord. ...... | 34-41 |417 0 April, Oct 4h "n 
Gravecend Nortnfleet...... 5 TI 19 3.717 |4- 5 2/3 | Do. 4h per Cent. Cam. Pref. ...... sess | 43-420 415 0 Jan, July | 101: d 
Great Nzrti^rn & City Rly.. n 154| 29 331049 |t 4195 Do. 4iperCent. Dob. Stock Ist Mort... 10: —191 4 8 O June, Dec | zs 
Greenick & Port Glasgow.. T 55 19 13.965 |t 31°, D» 34 per Ceat. Mort. Deb, Stor red j) 85 —83 13 19 6 Jan, July d se 
Halifax Ccrroration. seses’ " 288 | *5 12.9614 [+ . 4j?» Midland El-c.Corp.forP.D.4} Ist Mort.Dsb: 95 —93 4 i2 9 eo xu 
Hatip Tram says esa »" 19 4,472 |t 43°, Newcastle & District E. L. 4} Mt. Do. St. 87 —9) 5.19 oe ie ad 
Hastines Elec, Trams Co... 20 11.446 |- 2/6 , Newcastle Elec. Supply 5 pe: Cent. non, i S 
Hone Keone .... esses EE rds 20 |$221.706 I+ $3 Qum. Pref, assesses. M eenn es | 31-4} 6 1 6 Feb. Aug 95,1) f 
Hulierssld Corpa. seess. n 7 13,348 |— 41?5/ Do. 4} per Csat. Ist Mort. Deb. «0.466; 953) 97} 412 3 , Jan, July ~ oe 
HOC pA QIN e desta » 7 19.118 |- 5959 North Metro. Elec, Power Sup. 5 Morts... 97 —199 5. 00 is ‘ dui 
Hord District Council e s 7 3,58) |— 6?4 ' Northamrton Elec, Lt. & P. Ord... ...... | 4&4—1/5, 413 8 Feb, Aue i sé ee 
Ilkeston District Council "m 7 43 I= 565 + "Do. S", Piel iier ebrei en lj-—13 4 6 0 Feb, Aug "i eo 
Ipswich Corporation ...... ii 7 2.873 I+ OF) Da "doo Dl S E a EROR ERE 9) —101 319 O June, Dec. °° | ss 
Isle of Thanet Co seess.. Hs 31 11,278 I+ 6/0 + Nottin: Hill E, L. Co.6"9 Non.Com. Pref.) 101-11 5 6 6, x ie NE 
b DAR bau i Er » l 19 2,343 I+ 4/3 | Oxtord Electric Ord. .. llle. oa eos | 54-6} 6 0 O March ZH U dd 
elehley Corporation ...... » 16 6 1163 |— 4% D5: 45 Ds Stace white ao dA HER Ra ls 21 —94 l4 S I ai sx 
Kidderminster & District .. yw 10 19 1,787 |t 5/0 , St. James’ & Pall Mall Elec. Ord. ........ 8b - 33 514 3 Feb, Ang! °° | n 
Kilmarnock Corporation ..| , 18 2 MS |- 3/6 Do. 7 per Cont. Pref. s karen of -73 435 0 Feb, Aug | : E 
Kirkcaldy Corporation sef , 15 - ae 349% D^ 34 per Cent. Deb, Stock (red.) ...., 83 —37 4 L 6 Jan, July NN 
Lanarkshire Trams Co. .... » 146 26,651 |— 2/) | Smithfield Market Electric Sap. Ord. s. H -l4 oe Feb, iudi ^ TEL, nx 
Laucassire United ........]  » — 15 21336 |- 4/0 , South London Electric Supply Ord... T xu c4 a A i zr 
Lea Tine tN sca owed exce » 10 2.257 |t 5^5 Do» So Ist Mort, Stozx (red ... ss. | 9) —102 419 6 - E Dae 
Leeds Corporation ...... e. a 38S 52065 |t 0/8* . South Metro. Elec. Lt & Power 7% Ist Pret 1 —1*5 6 4 0 Feb Aug | °° i 
Leicester Corporation...... s 18 " NA O07; , Do. 6 per Cont. 2nd Pref. ...eessenese | H -dł 8 00 Feb, Aug s. ks 
Leith Corporation sesoses » 18 * 52 34,056 [+ 44°94. Do». 4 Ist Ded. Stock (red.) ... eese i 95 —99 411 O April, Oct praet ee 
Liceoln Corporatio? 22v. » 18 83] |t 173 Urban Electric: Saoply Ord. osse oen LI eu Aral, Oct 34 s 
Liverpool Corporation... » H 12 | 218935 I+ 10.679 "1/3 Do SperCent. Cum, Pref... esses | 2h -34 8 1400) Ari, Oct di 
Liverpool Overhead Rly. .. » 19 29 33.936 |t i 449% Do. 44 per Cent. Ist Mort. Deb. ..... 85-33 5 2 0 April, Oct eo 
Llandudio&Colwyn Bay Ry] 4, 17 321 E + 17155 Waste Heat & Gas El-c. Gen, Stations ..) l~i} 6 8 0 Mi, Aug X 
London County Council ....| — 8 5 273,755 l~- 5/0 Westminster Eiec. Sup. Ord... eee eee 81-9 511 0 Mar, Sipt | E x 
London Elec. Ry. Co... .... » 18 2) | 231415 |t 2/3 Do. 4jperCont Cum. Pref. «ess SiS 4 3 9 Jan, July | 95, e 
London Usted. sii scene » I8 2) 117,187. [+ í ! l | | 
Lowestoit Corporation ....|  , 18 33 K ^ | Electric Railw ys aad Tramways. , | 
Manchester Corporation ..| „ 18 + 7 | 115,373 |+ $5,599 ,, | Bath Elec. Trams Pref. Ord. ese seceeeee ee ies Se April .... ej e 
Mersey Railway veeeeesee, » 18 + 20 41.217. |+ 0/6 | Do. ‘Sper Cont. Cam. Prefs «cete -R 163 6 Jan Juy | ZU EL 
Merthyr RR ees ing eine | » 10 — 19 — 44 Da. 44 Ist Mort. Dob. Stock fred.) seu. 78 —83 5 !2 0, April, Oct ei re 
Metropolitan Dist. Ruifway..| » 18 -+ 29 213,735 [+ 10.197 44° B'ham & Midland Trams 44 Ist D +b. Stock 93 —5 4:4 9 | Jan, July a. T 
M-tropcltan Elec. Trams., wo AD > 19 159.576 | 8,899 4^? Bristol Tram vss & Carriage Ord. ...... | 61-6 5:18 2 Feb, Aug oe aie 
Miidieton «isse eiue eeus 10 = 13 5,12 |t 40^ “Do, Cum Piel. cakes came nera oh © 7-7! 5 5 0 "NOSE IE 
N:ison Corporation........ 18 + LZ 1.462 |t ^ | Do 4rerCont. Debs... cee eee e eee 1102 —i2 312 3 Feb, Aug C. il 
Ne wcastle-on-Tyne Corp. 18 + 7 23,709 |= 2  BritishElectrizTractiono?,Pf.Ord.NonZum H —13 , e June, Dec | 3%; l 
Newport (Mon) sessao 18 = 7 9,453 |— s | Do De. OG St PREMIT Sc }--8) Y A 91 M 
Northampton Corporation 17 + 7 3,572 |— (6^5, Do. 6 psr Cent. Cum. Pref oo... 2e.) 92 —34 | 6 8 0 Feb, Aug 45 924 
Cliham, Anton & Hyde 19 | + 19 10,235 |t P? Do. 7perCent. No3 Cim Pref s.e. 44 43 | Me. cond we | ot 45 
O:duam Corporation ...... 15 t 8 16425 |t 5o D>. 5 pər Cent. Perpetual D298. asees. 9j —97 5 2 9$ Anril, Oct 82 341 
Perth (N.B) Corporation 15 | + 52 8919 it 419? Do. 4} per Cent. 2nd DD. Stock aessa. 1 7) —3) 5 8 6 May, Nov | pa 
Perth (W.A.) Elec. Trams 17 + 2! 37832 |t 5397 3"7 | Central London Ordinary Stock sassen. 8) —92 '313 0 Fed, Augg? oat 
Peterborough eese secos 10 t 19 2,176 |t 0? Do. 4 per Cont. Pref. Stock wees scene. 83 —3 411 O Feb, Aug 3 6X 
Portsmouth Corporation . "n PET oe MA D5. 41 per Cent. Pref, re ee ee ee | oe pa 102 —]11 l 4 ? ee ! 87 oe 
Potteries ...... ener 19 + 19 33,185 |- 2,472 D5 Tere States cusa Es |.B)—82 2 8 9 Feb. .... i 82 
Preston Corporation ...... 15 3| t 7 5.419 [+ 161 ? Da 4 per Canty Dibssecscesse seus 101 —103, 318 3 Jan, July enl] los 
Rotheraam Corporation., 15 703 | t 34] 37 4.2211 |— 217 /6 City of Birmiazham Trams 5% Cum. Pref; 41 -5 5.0 0 Abril, Oct è + 
QUIM beeke te ey ease 10; fez; 11, 12 1596 j+ 12 9^ (Do, 4perCent. Ist Mort, D93. sess.. 95 —3 4 1 6 Aral, Oct. 353,4 35 
saiford Corporation s.s... 2) 4,933 | + 127 7 35425 [+ 933 DA City & South Loaloa Rly. Con. Ord. ...., 37 —33 4 5 3 Feo, Aag : 
Shanghai ..... ne RN ERE LEA 15 $15,000 | t $3,718 7 [$105,250 $25,823 ^. Do. SnerCent. Perp. Pref. (1831) .,.. 103 —119 411 6 Fe» Auz * "e 
Ur) eeb a 19 45 | — 3, 19 623 7 Do, (18923)... nnm ees 108—125. 4 14 3! Feb, Aug | 193 oe 
Shemsi Corporation ...... 19| 6.733! + 373} 8 | 4946) 143 a | Do. (190D seen) B ade e dot —1J3 414 0 Fe» Au: [oj ij 
Siz sapore Trans ..... LL... 13,$10,32/ — $23| 7 | $73.630 $351 Do, «(1 E e bere med | 103 —195 4 15 O0 | Feb, Aug, on 1033 
$241h M- tropulitan........ 19 639; — 163} 19 14,647 702 2 . 4 per Coat, Perpotuil Debs. . 9) 101 319 0 Miy Nov, ?9$ 94 
UU eee ee eee ees » 10 833| +  19| 19 16,526 872. Dublin United Trims. 6 por Cont. Pref...) 121—141. 5 6 6 Feb, Aug tt, o 
D) HIGUDDIOT ped ala soles gah m 9 1,215 | + 85 6 7.733 253 Gateshead & District Trans Ord......... 8—341 7 4 0 = PUE s. 
Southend Corporation » OLS 073 | + 121 7 4.3)? 707 ; Gt. Northern & City Rly. Pref. Ord. (429). 14 —ii | 7. | Feb, Aug 2] we 
Soutüport Tramways eee, » Q 289; - 33; 19 4,7 76 | Hastin:s & District Elec. Trams, 696 C.P. 4—1 e 00 Mar, Sept © si joe 
Sulod;sHythe&c,JLBA| 4, 5| $3222]— 429] 7 5.105 [623 LI Do. 4t Deb, SO Cea aA d | (71 —6 6 2 0 Avril, Oct! i i ee 
SESSRESE Oa i qs si rsen „o 17| 012322! 10299 7 8.652 205 CO imperia] Tramways Ord. veros ev Jl Ll 2 Mar, Sept tt) te 
Sunderland Corporation...) p 19 1212, + 76 7 8,132 522 | Da. Oner Cont, Pref llle | 6 —5}j '! oo: Marr, Sept | * dn 
Sioderlan] District aa eads " 15 | 42) | — 14 2) 12,231 498 Do. 4} per Cent. Dois 4X Peer 74 —7o 6 4 6 Jan, July E ee 
Swansa Trama ..... reil p- -10 1.037 | + 8| 19 29,170 233 L of Thanet E. T. & Lt. 5 ser Ceat. Pref...) 2-22 4 11 O Mar, Sept) <E oe 
Swindon Corporation ...... à . T isa Vs ee ' Do 4rerCoat. D?5, Stock «1.0.66. | 25-80 5 3 6' Jaa, July CSOP tbe 
Ee ernment TIE n 10 4L] — l 19 755 26 ' Lanarkshire Tramways .e... oot eater ees 91—13) 6 0 Q Feo Aug, +e] se 
Tynemouth and Distre » fol 1d9|- 17; 1? | 300 9 "Canes Utd. Trans 5's Prior Lisa Deb. Stk.) 83 —35 818 0 Jam July | ji ġġ 
ze Tram Cossee op B5 432 | + 30| 20 8.778 497 | à | London Electric 4% Deb, Stock .. e. ees. (037—233 4 20 ec 85 ait 
Wiliissy Corporation...... » 18 1,033! — 23 7 7.354 35 | ' De. 495. Pret. «v.s TETUER E T | dl —33 : 417 6 ET | 5] r 
Walsall Corporation ......| » 18 $32 | + 7|] 20 10,834 26 London United Trams, 5°% Cum. Pref. 51—5b | e| | Jan, July 2 s 
Warrington Corporation., ie. “hE 424 | + 41 7 2.537 73 Do. 4per Cent. Ist Mort. Deb. Stock il 73 —81 :418 6° Jan, July TEE 
West Ham Corporation ...,! , 16, 28) |4 170] ¢? 17,939 232 || Sc |... | Mersey Con. Ord. Stork cece essences vex bo 1 .. | Feo, Aug xi as 
Westonssuper-Mare sses yy 10 83! — 25; 19 785 14 1) 8:d. | Metropolitan Elec. Tramways Ord....... Wt ir. Md i à s 
Wolverhampton Co. DI" n 10 411 T 7 13 8,437 167 1 n Do. Deferred eec22025092*95960*200609€904 tk | oe B Au ° ee 
Wolverhampton Corpn.....| 95 15 964 | + 15] œ T 1| 0/6 | Do. SperCent. Cum. Pref. ...... 4| i—i; | 918 3j Feb, Aug | e+ j oe 
” Worcester  deseccsecceetal’ an 10 221| — 23| 19 4,764 3! | se |44% | Do. 4# per Cent. Deb. Stock... sees.) 98 —100) 4 iO Oj Jan, July po. 
Wrexham ........... ere , 10 103 | + 10; 19 1,961 216 if sy A Dc. 5per Cent. Db. Stock ..... «ce, | 93 —12) | 5.0 0j- i eal & 
Yorkshire W.R. Trams ....| n 19] 1222| — 13| 20 24,279 331 il St | 11% Metropolitan Railway Consotijatsl...... ; 65]—55b; 2 l6 31 Feb, Au 
19 1,037 — eed D = € No allowance has been made for accrued interest or redemption, ; 
t Bs di ridead. t The London Stock Exchaoge Corumittes have dectiqed 99 200€ these 


a Partly electrical. 
3 Flue 2 dare 


Yorkshire Woollen District. " 


(2) These comparisons are with the corresponding period last year. 
t Minus 2 daye 4 Dacreas? attributable to strixe, W Plus 3 daye 


er et . d 


ELECTRICAL COMPANIES’ 


NAME, 


Electric — and d Tienes :- P 


Metropolitan Rly. Surplus Lands Stocks 
Do. 3) per Cent. Preference ...... 
Do. 34 per Cent. “A” Preference.... 
` 2l per Cent. Convertible Pref. .... 
Do. 34 per Cent. Debenture sae ae 
Do. 34 per Cent. “ A" Deb. Stock . 


. | Metropolitan District Railway Ord. . 


Deo. - 44 First Precioso sacan codamses 
Do. Assented Ext. Pref. (Int. Guar. by 
Und. Elec. Rlys. Co. of London, Ltd.) 
Do. 3 per Cent. Consoltd. Rent-charge 
Do. 4 per Cent. Midland Rent-charge 
Do. Guar. Stock 4 per Cent. ........ 
Do. 6 per Cent. Perp. Deb. preis 
Do. 4perCent. Ditto ....... —— 
Potteries Electric Traction Ord......... 
Do. SperCent. Cum. Pref ..... PRAGA 
tDo. 44 per Cent. Deb. Stock ........ 
S. Met. Elec. Trams & Ltg. 6% Cm. Pref. 
Do. 4 per Cent. Deb. Stock .......... 
Sunderland Dist.Elec.Trms, ae IstMtDb. 
Undergd, Elec. Rys. Lon. Snares ...... 
Do. 44% Bonds Tov — riety 
Do. 6% In. bds with Coup. 9.......- 
Yorkshire (W.R.) Elec. Trams, Mn Pin 
Do. 6 per Cent. Cum. Pref. .......... 
Do. 4 per Cent. Ist Debs. .....-.... 


Electric Manufacturing, &c. 
Anchor Cable Co. 44% Deb. Stock ...... 
Aron Electricity Meter Otd..ieo sevo ss 

Do. 6%: Cum. Pref. «cose sveveceose 
Automatic Telephone Mfg. Co. 6% Cm. oe 
Babcock & Wilcox Ord. xd & bonus.. 

De. FP me en OER et ee et oe 
British Insulated & Helsby Cables Ord.. 

Do. 6perCent. Pref........ eee 

Do 4} per Cent. Ist Mort. Deb. (red.).. 

Do, ^ Mort, Deb. St ock PARTE 
British Thoms' n-Houst'n 44% Ist Mt.Db. 
British Westinghouse 10 per Cent. Pref.. 

Do. 6 per Cent. Prior Lien Dbs. (red. j. 

Do. 4 per Cent. Mort. Deb. Stock . 
Brush Elec. Eng. Co. Prior Lien Hd Stk 

Do. 44% Perp.Ist Deb. Stk... 

Do. Perpetual 2nd Deb. Stock ET 

fCallender's Cable Con. Ord.......... RA 

x 5 per Cent. Cum. Pref........... 

ard Cent. Ist Mort. Debs. (red.) 
cence: ellner Alkali Co. ..sscccccecs 

Do. 4} per Cent. Ist mort. Deb. -red.).. 
Chadburn’s (Ship) Telegraph Ord. ...... 
Consolidated Electrical Co. ...... «ee 
Consolidated Signal Co. ....... EY 

Do. 6 per Cant Prat. yassdsveseccinsh 
Crompton & Co. (Nos. i to 85000) risia 

Do. 5 per Cent Ist Mort. Debs. (red. he 
Dick, Kerr & Co. Ord. ....... eee 

Do. 6perCent. SE gout — € 

Do. 44 per Cent. Deb. Stock ........ 
Edison & Swan United (^ y E Sh ) (£3 pd. 

Do. (£5 Paid) ada dsr avt rra 

Do. 4 per Cent. Mort. Deb. Stock (red.) 

Do. 5 per Cent. 2nd Deb. Stock ...... 
Electric Construction Co.........-* v9» 

Do. 7 per Cent. Cum. Pref........... 

Do. 4per Cent. Perp. Ist Mort. Debs... 
General Electric (1900) 5% Cum. Pref. . 

Do. 4perCent. Ist Mort. Debs. eiie? 
Henley's Telegraph Works Ord. ........ 

Do. 44 per Cent. Pref. sones tiete sais 

Do. 44 per Cent. Ist Mort Deb. eons 
India Rubber, Gut. Per., &c., Works . 


Do. Sper Cent. Cum. "Pref. aad E m 
Do. 4perCent. Debs. (red.) ........ 
Johnson & Phillips 5% Ist Mt Deb. Stk 
National Elec. Construction Do. i a 
Richardsons, Westearth & Co., Ltd., Ord. 
Do. 6perCent. Cum. Pref. .......... 


Do. 44 per Cent. Perp. Deb. Stock.. 
Simplex Conduits 6 per Cent. Cum. Pref. 
Telegraph Construction & Men es a 

Do. 4 per vicos Deb. Bonds (1909). . 
Vickers, Ltd., 

Do. S5per Cent. non-Cum. Preference.. 

Do. 5 per Cent. non-Cum. Preferred . 


tDo. 4perCent. Ist Mort. Db. Sk. (red.) 102 
Do. 4| per Cent. 2nd Mort. Deb. Ned 101 


Do. 5perCent. 3rd Mort. Debs. beac 
. G. White & Co. 6% Cum. Pref. 
illians & Robinson "Ord. 4E Modus 
Do. 6per Cent. Cum. Pref. ... " 
Do. 4per Cent. Ist Mort. Debs. —Á 


Tegnupne. 

Amazon Telegraph ........... Vu dann 
. 5 per Cent. Debs. (red.).. —- 
Anglo-American Telegraph Ord.. E E 
Do, Preferred ...... eoo f 
Da. Desferred i2 bad 9 ei EORR 
Commercial Cable 4 per Cent. Deb. Stk.. à 
tCuba Submarine Ord. .......... eee 
tDo. Preference 10 per Cent.........,. 
Direct Spanish Ord. .........-...... ee 
Do. 10 per Cent. Cum. Pret NP ‘Kaas 
Direct United States Cable ............ 
Direct West India Cable NOR M Db.(rd.) 
Eastern Ordinary ..«-..-- o ans 
Do. 34 per Cent. Pref. Stock ........ 

tDo 4 per Cent. Mort. Deb. Stk. (red.).. 
Eastern Peignaien xd & bonus ........ 
Do. 4perCent. Deb. Stock .........- 
Eastern & S. Af. 4% Mauritius Sub. D. 

G.N. (of Copenhagen) with coup 85 . 


Indo-European xd & bonus. ........... 
"Mackay Companies Common ..... BEREE 
Do. Preference .......... e e| O 
Marconi's Wireless Hs Co. . ere l 


Do. . 7% Bartipg. Pref. ............ 
Pacific & Europ'n Tel. 40 Guat. Dbs.(red.) 


[à |t West Coast of America ...«. ecce 


Do. 4 per Cent. Debs. *"*"9^9*829*9"^9852029225209 
West India & Panama ........ one 
Do. : 6 per Cent. Ist Pref. ...... eee. 
m Her fr *"""^59»*997925^»*99729^525€ 

en Debs. *""*4"*"999?»*"9*7292920 
Western | aph *""*"9*9"**»*»929"*929222*9* 


Do. nt. Deb. Stock (fed) 4-3] 198 
Teleeranh Fde. &R.E Bnd 


ond nion 


SOMO DWONNA NS AOK ODOM AA ANTAA NNA 


CAN OU Oo Ut 


tCity of Buenos Ayres Trams Co.(1904)Sh. 


i! Manila Elec. Ry. x M Gold Bonds 


9 0 
8 0 
4 0 
4 6 
T 
go o an, July an | ee 1 
8 0| Jan, Juy | * E) 
17 0 $ so | i 
I5 3| Mar, Sept | +| ++ Bt 48701; 
S | Feb Aug | °° | °°, Bb) 9o 
16 ? b ad A 
.. en e. o 
5 Ü Jan: par ee | ee 40 4 % 
0 9 Mar, Sept ee | ee 100 44% 
8 0 m n AA EIS RE a3/° 
an, uly oe | or . / 
17 é Jan, July oe | ee [St. 6% 
Nov, Ma AM 
6 9 | May, Nor 3h! Sh] 5 4/6 
4 0 Feb Aug | °° ' $| 2/6 
5 6 | March .... | St. 44° 
9 O| August .. 0/6 
6 O | April, Oct | i - 5| 1/3 
0 O | April, Oct | + St. 4% 
og Jan, July | ** eet 5% , 
k: -A an, July X /0 
t y es 
0 0 | Sept ra; .. [100 96 
11 an, July d 
e E Aug | s | 1]! jon 
ad Feb, Aug | H | ee t 5% 
ll 0 | June, Dec i LL . t 695 
11 O| Mar, Sept |. * 1| 0/7 
14 3 | Jan, July! ,$, # | 1/0/75 
D'-OIJ]uy .. 4 os SE) S% 
9 0, Jan, July | ** | ++ [St 5% 
n PINE A TIER 
a, 2p ee | se oe 
l6 O Feb, Aug | !!i 100 $1 
2 ; Feb, E ee | ee 100 ae 
Mar, ept oe oe to | 
s Feb, Kur at 84st. | 44%. 
0 0 ES l ef | 
5 6 | April, Oct | 73%) 934St. | 44% 
[6] 0 eT. ee ee 1 0/6 
i April L ti 5% | 
ae Eaa : we ee 53 
= ay, ov z s ; 
610 0 | Jan, July | ** | «+ JSt. | 43% 
ie * os | os [100| $id 
516 9 Mar, July ds ES 
an, LE oo A 
416 0 J J d 24. 2 [100 $2} 
4 9 0 ee 1 v" ud 5% 
411 9 Hs = | oe Bt) 5% 
318 6 | June, Dec | ,;; s+ [100 4176 
4 5 9| June, Dec | 1944) .. 
412 6 a 102| .. 
8 0 0 A ie es | T 
- pr, JM 1E 
e Y 0| May, Nor| = E 
a A y w ee 
ie 10 6/0 | 
t. | 4495 
9 8 O| June, Dec | 55, <+ [100 5% | 
516 Jan, july 974. ..] 5 5/0 | 
4 9 9 F,MyASN | e lt 5| 2/6 | 
510 6 FMy.AeN | 1088] 107ifi00 5% | 
5 16 0 |F,My,AgN| 298 #100! 7/21 
4 !4 6  Jn,Ap,Jy,O E 8241100) $3} 
514 0, Feb, Aug | _38 -. [100 5% 
514 3| Feb, Aug | UA. 
514 O | April, Oct | «+ | «7 ..| 5% 
6 5 O0 | April, Oct | es | «= [St. | 5% 
611 3|JaApJyO, 7h] - 
4 10 AEN ee qe é 
5 1 9| Ja,My,Jy,O 133 | I35M0. . 
4 5 0 JaMy,JyO 8H 803 1 0/A 
317 3 | May, Nov |. 994 t 5% 
5 é 0) JaAp,Jy,O| 134 12H] 5 
319 O | Feb, Aug | 100!) .. Ist | 50/0 
4 0 0| May, Nov | «+ | « [St | 5% 
5 13 O | Jan, July | 90) -. Í. pA 
5 8 6| May, Nov | 578 S6} 
511 0] JaAp,Jy,O} +. | fe Stl $ 
95 1l O | Ja,Ap,Jy, s f ee St $3} 
1 8 6| April ... 6) Sij.. 595 
I 2-05] ^ eì) S100, 5% 
319 6 ie Dec «+ F100) 82 
4 3 4/| May ....| li -- Bt] 5% 
420 Jan, uly .. [St. | £16 
5 4 0 May, Nov | 3& iSt ens 
5 9 0 May, Nov! IOR !0fÀSt. 5°, 
5 17 0, May, Nov ec]. oc Boe | $1 
4 16 6, Jan, July e | so fee | 59 
5 3 0 MrjuO, 13%) 13iJSt. | 44% 
4 0 0| June, ie] ris d 44% 
S tà e | e [tt 
af Ex Olvid« 
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SHARE EXC 


Auckland Elec. Trams. 5% Deb. (red.)..| 
Brisbane Electric Trams. Invest. Ord..... 


loe | * Rats BUSINESS | o |Last, 
per cEwT,| DIVIDEND | Week ro | X |Divi- NAME. 
IEEE _May 22. [4 |pgwp 
High Low] | 
£ & d. est. | est 
674 67 Telephones. 
3 P 4 Phe er 871 87 {100 2$ Amer. Telephn. & Telegh. Cap. St....... 
4 0 $| Feb, Aug ud 8511" id m reg ae fog Cent. Bds. 
: are ~. | Do ns. Bonds 1936 .........- 
: 1 ; joe T 304 893 E 56^ | Anglo-Portug'se Tel. 5% 1st Mt. Db. Stk. 
315 e| fan July a ea! in Monte Video Telephone So 
y 314 90 o Sper Cent. Pref. ....... ONE 
PIE ETER Ne | ie ; t| 6% | bw no TEA ANR ne 
3 tk ^ i fae Meer 5 2/6 r Cent. non-Cum. 3rd Pref. 
319 a] tare fu | 401g i T New Yor Telephone Co. 30 yr. Bnds... 
; 899! 86 dental aissi onnes vices d eR weis w share 
H - S jane iu 144] T l 4/5, Do. 6 per Cent. Cum. Pref. .......... 
4 2 6 Jan, July ' 974 964[2- | 4% | Do. 4per Cent. Red. Deb. Stock....... 
7 0 O| April, Oct| «| 4 44% Telph. Co. of Egypt 44% Db. Stk. (red.) 
619 0 Fab Aug | s | || 9 3/6 | United River Plate Ord. 1 to 190,000 ..| 
5 0 O May, Nov mE | à "hs 25 Da Ag ge Cum. p AMA TPE 
2 2 0 Ai | è /0 H eD. t CG. coccccccvecece!| 
$73 Jan July, 2E 2 ' 
840 | an, July | án 44 Financial Investments. 
410 0! n s+ s+ | 9S) 3/0 | Elec. & Gen. Investment 6% Cum. Pref.. 
2 3 6 June Dec | 928 901 10) 2/0 | Globe Telegraph & Trust ..... SK dpa 
T March ..| «+ | «+ [10 3/0 | Do. 6perCent. Pref. .............- 
và | : oe «+ | 10 ó% | Submarine Cables Trust (Cert.) ........ 
510 O Jan, July x z í 3 
Colonial and Foreign Electric 
i P ou Railways, Tramways, &c 
1 April, Oct | ** | .. | 52^» Anglo-Argentine 5194 Cum. Ist Pref..... | 
Medio] A] Galst || De 4M De Suck crees 
" os | se Bt] 44%] Do. 44% Deb. Stock ......-.-- ee | 
l july, Feb| 78 7h E 9705. | Do. S% Dib; SOCK Loss due eid 9x sce | 
5 
5 


Do. Sper Cent. Cum. Pref. .......... | 
Do, 4} per Cent. Db. Prov. Certs.....| 


f British Columbia El. Rly. Df. Ord....... 


Do; -Pref Ord, Stok oiecsx esses | 
Do. 5% Cum. Perp. Pref. Stock........ 


Do. 44 per Cent. Ist Mort. Debs....... | 1 


Do. Vancouver Power Debs. ........ | 

Do. 4496 Perp. Con; Deb. St. 12.655. | 
Buenos Ayres Lacroze Trams Ist Mt. Db. 
Buenos Ayres Port & City Tram, Ist Mt. 

Db. ROC - qicoaé a in da EE RR ERR A 


Calcutta Tramways (1 to 137,610) ...... 


Do. Sper Cent. Cum. Pref. .........* j 
Do. 44% Ist Deb. Stock (red.) ...... 
Cape Electric Tram Shares ............ 


Do. 4perCent. Deb. Stock .......... 
Colombo Tr. & Ltr. 5% Ist Mt. Db..... 
Havana Elec. Ry. Con. Mt. 5% $1,000 50 


| *RATE 
PER CENT, 
2. | YIELDED. 
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year Coup. BOE Arae 4203€ XAR. | 
Hong Kone Trams. Co. 5 per Cent. Ist 
Mort. Debs: «an pink dax dui V AE APER 
Kalgoorlie Elec. Trams. Sh............. 
Do. SperCent. ' A" Deb. Stock . 
Do. GperCent B" DItO 4145 


TLisbon Elec, Trams. Ord... 2... oo nen 


Do. SB per Cent. Cum. Preko sioe ios 
Do. Sper Cent. Rez. Mort. Debs. .... 
Madras Elec. Trams. 5?5 Deb. Stock.. 

Manaos Trams & Lt. Co. "50^ Debs: sss 


— m 


oe 


| Mexict Trams: Co, Com. St..ccues eas 
Do. Gen. Con. Ist Mrt. "o; Gold Bds. 
Do. 695 50 vr. Mort. Bas. ise xsexsl 
Montreal "St. Ry. Sterling 44 per Cent.) 
Debs, (1922) (Nos. 691 to 2,009) ...... 
Do. do. (Nos.1 to 4,600) ........ 
r Perth Elec Trams Ordi. «245.2 casasés | 
Do. Ist Mt Db. Stock ses iarsira ial 
Rangoon Elec. Trams. & Supply Co. 6% 
Gum. PE vetpeciueRS Exod dieta d | 
Do, 4195 fst Mort. Deb. Stic. iexave s 
Rio Janeiro Tram, Lt. & P. Co. ........ 
Dó: .J30 vr. Gold Bni ce ocoso vienes 
Da SX vr ME Bids osansa saara iih 


| Sao Paulo Tramway, Lt. Power $100 St. 
| Do. 5 per Cent. Ist Mt. $500 Db. | 
Do. 5 per cent. Perp. Cons. Deb. Stock 


Toronto Ry. Co. Ist Mt. 44°% Ster. Bnds.| 


Colonial and Foreign Electricity 
Supply, &c. 


Adelaide Elec Supply Co. 6% Cu. Pr. 
Du. 5". Db. MUN. erae a roe Me 3 
Bombay ES. & T. 6°% Cum. Pref. Saeed 
Do. 4} per Cent. Deb. Stk. (red.) 
Do. 5 per Cent. 2nd Mort. Deb. Stock..| 
tCalcutta Elec. Supply Ord. sicccceseses 
Da, B9 Gum, Pret. oscesusbesaenios 
Calgary Sit Co. 5% Ist Mort. Bnds... 
Canadian Gen. Elec. Co. Com SUS n 
Da qm Pie SwCk: sak bs ee és. 
Castner Electrolytic Alkali Co.(of U.S.A.) 
Ist Mort-SIL-Dab&. nix ous od oi ew ec 


Elec. Development Co. of Ontario $599 bds 
Elec. ras Co. of Victoria 5 per Cent | 


le More DED SE oieessrasacukesra 
Indian Elec. Sup. & Trac. Co........ 


Kalgoorlie Elec. Power & Ltg. Ord. .. enl 


Do. 6 per Cent. Cum. Pref. .......... 
Kaministiquia Power Co. 5% Geld Buds | 
Madras I S Core. Ord. osisscasces edi 


Do. 595 Ist Morte. Deb. Stock ...... 
Mexican Elec. Light Co. 5% Ist Mort. 
Gold Band eee oad cess ew ee 


Mexican Lt. & Power Co. Com. St....... 
Do, 7%. Gum. Pref. SEs mrii csak ena 
Do. 5% Ist Mort. Gold Bnds......... 


Monterey Rly. L. & P. Co.1st Mort.Db.Sk 
Montreal Lt., Ht. & Power Co. Cap. St. 
Northern Lt., Power & Coal 5% Gd. Bds. 


River Fiate Elec. Co. Ord. Stk. ex rights 


fDo. 6 per Cent. non-Cum. Pref. Se. 


Do. SperCent. Deb. Stock .......... | 


Shawinigan Water & P. Co. $100 C Sap. St. 
. Do. M E ce ele 
Do. 44 Per Con. Mt. Db. St. + ole ble ple wap 


oronto Power Co, 44% qs St. oris sane 


Vietnaria Falle Power Co 
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| 
~ Busness | 
Dipen eee i 
May 22 | 
High-Low | 
d. est. | est. 
6 ee ea | ve f 
3 Jan. July | ** | + 
0 Mar, Sep ee | ae 
O | August .. | °*| = 
2 Nov. Ex d | 
M , Pe ee 
9 Feb, Aug | 1O14] 994 | 
6 Feb, Aug | P^ e | 
6 F | at a's 
0 | eb, Aug | 104 | 100} | 
6 | April, Oct | 2) Ik 
: jen, jar is 
an, .. 3 
Stace. | COE 
0 June, Dec | RS . * 
6 jan Juy | "| = | 
| 
| j | 
| l| | 
0 Jan, July | e» "m 
O 'SpDcMr]u | Wy ll 
0 Sp,DcMrJu .* ee 
0 tApril Oct . ee " 
0 April, Oct | 5e! St 
O | Jan, July | hi sA | 
o. | June Dec E 0g 
0 105 104] 
O Jan, July ; !05i, 103) 
3 May . M e 
: | May, Nov | S) e | 
0 | te de | 142} 14l | 
O | May, Nov | 1284 127 , 
9 Jan. July 1134 1124 | 
9 | April, Oct ^ ** | ** | 
6| Jam, Juiy | ose qoi | 
6 | Mar, Sept | 102: us | 
O. Feb Aug | *; | 
0 Mar, Sept A 
O Jan, July si». «s | 
0 Jan, July ' «3 + 
0 | F TEM | '&i .. 
my,A. M 
6 June, Doc ' 102 101 
O May, Nov Wd. s 
6 , Feb, Aug | 
O | June, Dec | Tob 
O Jan, July, 99, « 
O Jan, ]uly | * e 
Ü "July sie] 48 " 
0 Jan, July | = $^ 
O Jan, July | ** | * 
: Jan, Juy | ** | ** | 
| ee ee 
M 104 | 102 
Dg rere nd E RU | 
Q^ d o 1.980 9 
0 Feb, AM ' oe ee | 
6 1 Ms | 
0 May eee "T 
€ , Jan, July e és d 
4 bs i| oe d 
é AEN 1354 13 
0 o | 004 10 
0 - | 9h 9r ] 
4 ES | 
| ef i 1 } 
o | guns kat i04} 104. i 
0 | Feb, Aug 102 or 


Mar, Sept |. id j 


iind 7; P 
0 T Sep on d 
0! Jan, Juy | *- | * | 
0 2 iu Mh 
: April, Oct. , °° | 
| ee | 96 t j 
ol ok | us! hs 
0 ee | 12 ł j 
6 Jan, July} * | * | 
ee | 
0[Jan Juy | ^| 7 | 
: | May, Novi 8! | 
6 April, Oct | Gay rias 
| ee A 
| di 118 | !14 | 
9 lt - 104 | 
6 | Jan, July | 1054) © | 
O | Jan, si^ , 88 | 
0 | Jn, Ap,Jy.O ei | 
0. May, Nov 07’ | 
0 | Feb, Aug | 8 | 
0 T 
0 | F,MyAN ?! | 
0 vs : 
O | Aase 24 
0 May -.*: AJ | 
0 | Jan, July 1A : | 
3 109 | 
6 lañ, July 104 | 10 
PIS ior | 10. 
ofan, July} #! ^ 
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NOTES. 
"E 
Crystalline Changes in Metal Filaments. 

THE different processes during the manufacture of metal 
filaments have recently been brought prominently before 
our readers by a detailed examination in the Law Courts. 
These processes are somewhat complicated and do not 


'always receive the same explanation from those who inves- 


tigate them. It may be said that the life history of a 
filament is not altogether simple, and, moreover, what is 
known of it is chiefly in the period before it reaches the hands 
of the user. Some years ago Prof. Sinvanus THOMPSON 
and others showed what happened during the subsequent 
life of a tantalum filament, and pointed out why such a 
filament was more fragile when run with Bi ating than 


with continuous current. 
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IN our present issue, Dr. F. J. BnisrEk follows up this line 
of investigation and gives an interesting account of the 
differences between sintered and drawn tungsten filaments. 
It is well known that the general effect of heat and vibration 
is to convert metals into the crystalline state, and therefore 
It is not surprising that when a metal wire is heated elec- 
trically above a certain temperature crystallisation takes 
place. As to whether the current has a purely thermal 

| effect, or whether alternating current may have a furthe 
| stimulating effect in this direction, we do not know. Micro- 
scopic examination shows that metal filaments under the 


conditions in which thev are used in electric glow lamps 


| become decidedly crystalline. Thus, the sintered filament 


in due time loses its cohesion and becomes increasingly 
fragile. The drawn filament is naturally more robust to 
start with, and for this reason it has been found com- 
mercially advantageous; but even this tvpe of filament 
gradually becomes crystalline as it is used, and in due time 


becomes weaker on account of this change. It appears, 


therefore, that in order to secure a prolonged life and to 
maintain its advantages over the sintered filament, this 
process of crystallisation in the drawn filament should, if 
possible, be delaved well beyond the average term of life. 


aa 


I40,000-volt Transmission. 
Less than a year ago the “ Electrical World " mentioned 

that some half-dozen transmission systems were then in 

Operation at a pressure of about 100,000 volts, and that 


| experience with these lines showed that there need be no. 


hesitation in adopting still higher pressures when commer- 
cial requirements made it desirable to do so. We do not 
know whether such a necessity has actuallv arisen, but this 
week we describe the Au Sable Electric Co.'s hydro-electric 
transmission system for which a potential of 140,000 volts 
has been adopted. The justification for employing this 
pressure, which introduces heavy losses due to corona dis- 
charge, would be the necessity of transmitting a large amount 
of power over a considerable distance; and although the 
present capacity of the generating plant is only 9,000 kw., 
the Company were possibly looking to future requirements 
when deciding on this striking advance in pressure. It may 
be noted in this connection that an ultimate load of 25,000 kw. 
was in view in drawing up the scheme, which will ultimately 
comprise transmission of power over a distance of 235 miles. 
A little more than one-half this length of line has been in- 
operation for the past two or three months. 


EIT. 
— 
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THE pressure of 140,000 volts is very near the critical | tains a review of tramway developments in Leeds during 
voltage for the No. 0 conductors employed for the trans- | the past decade. For the present it is sufficient to note 


mission, and under present operating conditions the effect | 


of capacity 1s to cause a large rise of pressure at the receiving 
end of the line, so that the corona and other losses there are 
very heavy, whilst pressure regulation is also unsatisfactory. 
Moreover, even a heavy inductive load results in a leading 
power factor on the generating plant. It is anticipated, 
however, that when the system has attained the dimensions 
in view during its design, the power factor on the plant will 
approach unity, and the voltage at the receiving end will 
become normal. At present the addition of load may even 
result, by reducing the pressure at the end of the line, in 
decreasing the load on the generating plant. From the 
constructional point of view it is interesting to notice that 
no serious difficulties have arisen from the adoption of the 
pressure of 140,000 volts, which, like thosein the neighbour- 
hood of 100,000 volts, has only been rendered possible by 
the development of the suspension tvpe of insulator during 
recent years; but the heavy discharge losses will probably 
prevent other companies adopting such pressures except 
where the amount of power to be transmitted is considerable. 


Progress at Leeds. 
NowuERE, we believe, was the effect of the introduction 
of the metal filament lamp more felt than by the electric 
lighting department of the city of Leeds. This is shown by 
the figures for the output of electrical energy by that depart- 
ment. For the year ended March 31, 1908, the receipts from 
private lighting were £80,904 ; each of the next few years, 
however, showed diminished outputs, until last year the 
lighting revenue was only £62,241, in spite of the fact that 
there had been in the meantime an increase of 21 per cent. 
in the number of consumers. For the 12 months ended 
March 31, 1912, we are pleased to note that the depression 
in the output, which had become less and less steep from 
year to year, has now changed sign and normal develop- 
ment has once more been resumed. The revenue from light- 
ing consumers has, in fact, increased by over £4,000, sales 
having gone up &1 per cent. As regards power supply this 
shows remarkable progress, the number of units sold being 
over 2} million units more than in the preceding year, repre- 
senting an increase of 25 per cent. 
Ir is interesting to note that for the first time the 
department has given a supply for traction (three phase 
from two phase), a cable having been laid between the 
generating stations of the electric lighting and tramway 
departments. This cable was utilised to its maximum 
capacity in maintaining the tramway service during the 
recent coal strike. The Leeds undertaking already occupies 
such a noteworthy position as regards low cost per unit sold, 
particularly when it is remembered that it has not had the 
advantage of a traction load, that it is surprising to notice 
that a further reduction of 0-25d. has been possible in 
the total cost per unit, which, including capital charges, 
now amounts to only 1-33d. The merit of this performance 
‘is also shown by the low fuel cost of 0-14d. per unit sold. 
The report of the tramway manager, which has come to 
hand this week, is also of particular interest, since it con- 


that for the first time working expenses are less than one- 
half the receipts, whilst £61,163 is available for relief of 
rates. The rail-less traction installation is stated to have 
given every satisfaction, about a quarter of a million pas- 
sengers having been carried during the nine months that 
it has been in operation. 


Thawing Water Pipes Electrically. 

ALTHOUGH reports have appeared from time to time as to 
the use of electricity in the United States for thawing water 
pipes, the first reliable details that we have seen of the 
method adopted are given in the “ Journal of the Western 
Society of Engineers " that has come to hand this week. It 
seems that the Commonwealth Edison Co. of Chicago have 
thawed water service pipes of their customers for several 
years. Transformers are used for this purpose and a current 
of between 200 and 300 amperes at a pressure of 55 volts 
suffices for the usual water service, 600 amperes being em- 
ploved in the case of a 6 in. main. The time required for 
the operation is stated to vary from 5 to 15 minutes for 
the smaller pipes and an hour in the case of the 6 in. main. 
The procedure is as follows: The service pipe is disconnected 
from the house pipes at the entrance to the building; 
one terminal of the secondary winding of the transformer is 
then connected to the service pipe and the other terminal to 
the nearest fire plug. The Commonwealth Edison Co. have 
in this way thawed over 1,000 water-service pipes ; and it is 
interesting to notice that the average cost to their customers 
is between £2 and £3. Owing to the frost in recent 
winters not penetrating the ground to a sufficient depth to 
affect the water pipes, the above method has not been much 
applied until the past winter, when it was extensively used 
and with great success. 

or 9 — À———  — — — 

Meters Approved by the Board of Trade.— The Board of 
Trade have approved of the pattern and construction of the 
Ferranti alternating-current prepayment meter (specification 
and drawings H. 6.564, and pattern meter 251,069), and the 
Ferranti continuous-current prepayment meter (specification 
and drawings H. 6.565, pattern meter 168,687). 

“Wireless °’ Newspaper.—A wireless newspaper has been 
issued in the camp of the Westmorland and Cumberland 
Yeomanry who are at present brigad-d in Lowther Park, 
Penrith. News is received through Poldhu wireless station 
by the brigade’s own pack-saddle wireless equipment. During 
the Whitsun holidays the various wireless companies of the 
Territorial force which are encamped in different parts of the 
country have been in communication with each other and 
have also got into touch with several naval and military 
stations. 


Cable Interruptions. Date of Interruption. 


Latekia—Palura ............. ""(——— Áo May 26, 1910 
Cadiz—Tangier 115. d cis cae odis Pore a EI X SER UERM I MR Feb. 27, 1912 
Alhucemas — Penon de la Gomora..................... Feb. 28, 1912 
Ceuta-—Estepone ...rcccccccsssorecsccccscecsee assences Feb. 28, 1912 
Melilla—Chafarinas ........... eee Feb. 28, 1912 
Cadiz —Tenerilfe.............cccccccecscceccescovsescccacs Feb. 29, 1912 
Jeddah—Suakim oo.. eese erre seee Mar. 4, 1912 
Chafarinas—Nemours ............... cce .. April 10, 1912 
Salonika—Lemnos ............- ees. April 18, 1912 
Chio— Tenedos .............eieeeeeh ener eene nns MR April 20, 1912 
Syra—Chio (1 and 2) ....ccccecescescouseece eee ace April 20, 1912 
Rcalamova—Samos ........c.cccssceccecssceeseeesecees April 21, 1912 
Marmariza—Rhodes................. erect eee os April 21,3912 į 
Bessika—Tem2dos — ...cceccscsccscscescescsccccsceveces April 24] 1912 


Sitia—Rhodes 42 eie ce cec eee co vaa Fre gae May 2, [1912 
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Electric Ice Detector.—In an interview in the * Toronto , not achieved and the deleterious effect of mercury friction 
Globe " Prof. H. T. Barnes, of McGill University, suggests the | manifests itself by causing the meter to read considerably more 
employment of microthermometers on board ship for the de- | than it should. It would therefore seem that meters in which 
tection of ice in the neighbourhood. The proposed arrange- | compounding is employed are not so suitable for tramway 
ment consists in the use of two resistance thermometers, one at | work as that tvpe in which the design had got rid of such a coil. 
the bow about 2 ft. below the water-line and the other at the | Mr. Young remarks that it is unfortunate that Messrs. Melsom 
stern as deep as the draught of the ship will allow. In this way | and Eastland made no tests on any astatic meters, a type 
the bow thermometer would indicate the presence of a cold | which is unaffected by stray fields in the region of the two 
surface current, due to fresh water from ice, while the stern ; armature coils. 
thermometer would remain. more nearly at the normal sea Cables v. Wireless Telegraphy.—Mr. Chas. Bright in the 
temperature. A differential recording Instrument would | “Nineteenth Centurv ? -for June returns to a discussion of this 
therefore immediately indicate the presence of ice, though we question in an interesting and informative. contribution. 
doubt if the conditions would always be favourable. Our readers are aware that Mr. Bright holds and expresses 

London, Brighton & South Coast Railway Electrification.— | definite views in regard to the relative positions (actual and 
The fact that the stockholders of the London, Brighton & South | possible) of these distinct branches of telegraphic communi- 
Coast Railway have been invited to subscribe for a large issue | cation. In the * Nineteenth Century "" he points to the fact 
of new capital is taken by our financial contemporaries as | that the British Government have given preference to the 
evidence that the Company is about to proceed with the exten- | establishment of an Imperial Atlantic Cable. He refers also 
sive improvement schemes for which their engineers have | to the activity in submarine telegraph and wireless telegraph 
drawn up plans. It is stated that these include a main line : stocks, detrimental to the former and favourable to the latter. 
electrification scheme, which is nearly completed as far as the | Mr. Bright calls attention to the prominence which his lengthy 
plans, specifications and other details are concerned. Should | advocacy of certain telegraphic reforms has attained, and 
this scheme be adopted, increased facilities both as regards | especially urges that the whole subject is now prominently in 
time and service will be available for passengers journeying not | the public eye. Several references are made to discrepancies in 
only to Brighton but to other stations on the route. statements regarding the Imperial Wireless Scheme, its objects 

The new service of electric trains on the London Bridge and | and its comprehensiveness, He points out that this scheme of 
Crystal Palace line, via Peckham Rye and Tulse IIill, will be | wireless telegraphy to the East and Far East will come in 

competition, so far as its commercial side is concerned, with a 
British cable service, whereas " the projected British State 
Atlantic cable would be in competition with foreign. interest 


We cannot ourselves accept this as a correct definition. 
“ foreign interest "— 


opened to-morrow. 
Thermoelectric Behaviour of Heusler Alloys.—In a recent 
issue of the ** Physical Review" Messrs. L. O. Grondahl and M 
S. Karrer contributed an article on “The Thermoelectric | TY. 
behaviour of Heusler Alloys in a Magnetic Field." The method The Atlantic cables, we HERS are Nor A 
adopted by the authors is the same as that employed by that is to say, if all the Atlantic cables were cut and put out of 
Guthe and Austin (^ Bulletin" of the Bureau of Standards, | 9*1 Vice British interests would suffer more severely than any 
Vol. IL, No. 2, p. 315, 1906). Their experiments show that other. This is our estimate, and we have tried to consider 
the effect of the magnetic field on thermoelectric behaviour is the question in all its bearings. On the question as to whether 
present in Heusler alloys, and qsottle sanboaatdre-as- im the the submarine cable or the wireless service would prove the 
case of the magnetic metals. The surmise that the magnetic most or least remunerative to the Governments concerned, 
property of the alloys is different in nature from that of iron there is little to help us towards even an approximate estimate, 
is therefore unsupported by the present investigation. No certainly p regard to wireless. , Mr. Bright does not appear to 
effect was found in the non-magnetic substances tried, viz., share the Government Popsimrumans fo fhe erect op wireless 
aluminium and zinc. For very low fields the effect in the case E linking SP the Empire with rapid and economical 
ransmission of news." His objections, however, to the 


of the iron samples that were tried was negative. : . ; 
p 8 Imperial Wireless route are serious, and will be read with 
interest, coming from a writer who is well acquainted with his 


: x n Diffusion and Mobility of Ions in a We sae ird 
n a Pape , lv be ral s | T ; | atia 
Lb Krieger agde dade mA nt ne teen gl T RM d 
i a ie ds a is GR. E the ian ee less telegraphy for strategic purposes in the Mediterranean. 
s those employed in the ordinary kinetic theory by considering Y C : 
the motion of A ion along its p paths imd Colline with M mn D UE e cid prer o d nor : 
molecules. If U and K be the mobility and coefficient of diffu- a pacar: i eee E He RAM De RE 
i ; | J i and maintains that the present arrangement is opposed to the 
Aen pu the NE eee Da a K, the sag la: views he expressed at the International Radio-Telegraphic 
antities ions T rles to ganetic fo or oe en ee : 
E a RAS ak E ui 20 55h ejn ER in mid . ne e is made Rd employment 
and T is the mean interval between collisions. The mag- oa d rl E 
à Ae HESS 5. | tion in dealing with telegraphic subjects in the newspapers of 
netic deflection 0 of a stream of ions moving with a constant | to-day, and we think it will be agreed by all newspaper readers 
velocity in an electric field 1s also investigated, and a method | that this new branch of the advertising cult is being carried to 
IS indicated of determining the velocity U due to an electric | extremes—is, in fact, assisting largely in the degradation of the 
force X. When 0 is small, tan 0— HU/X, and when 0 is press to a mere mouthpiece of interested parties. "This kind of 
large, tan 9 — HU,/X. ‘copy " is cheap and unsatisfactory, inasmuch as it does not 
“ Electric Meters on Variable Loads." —In a communication | represent real newspaper opinion, but is accepted because it is 
on this Paper recently read before the Institution of Electrical | written by those who know a great deal of the subject upon 
Engineers, Mr. A. P. Young remarks that theory shows very | which they are engaged, but who necessarily look upon matters 
clearly that the accuracy of a motor meter having eddy current | from the ` expert " point of view without regard to the real 
damping and no uncompensated friction is quite independent | factors. This does not apply to wireless telegraphy only, but to 
of whether the load is steady or fluctuating and these theoretical | many other branches of work ; nor is it confined to commerce. 
conclusions are justified in actual practice. In the case of | Literature, science and art come under its baneful influence. 
ampere-hour motor meters of the mercury type Prof. Robert- | Mr. Bright deals with the advantages and disadvantages of 
son's results would seem to indicate that the errors on fluctuat- | cable and wireless communication under various heads and 
ing loads are by no means negligible even on low frequencies. | compares the two services in actual practice. One of his 
But this error is compensated for by a compounding coil, and | " conclusions " is that which has always been expressed in THE 
the error found by Prof. Robertson would appear to be due to | ELECTRICIAN—that submarine cable and. wireless telegraphy 
the fact that the flux change necessary for true compensation | each has its independent uses, and that while we require more 
does not occur when the current in the compounding coil is | cables wireless telegraphy will prove, a useful auxiliary 
fluctuating rapidly, with the result that true compensation is service. 


* 
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Electric Traction in Germany.—It is stated from Berlin 
that the Prussian Ministry of Railways has prepared a plan for 
the substitution of electricity for steam on all the city and 
suburban railways of Berlin. The work will be carried out by 
1916. The decision has been reached owing to the congestion 
and slowness of traffic under the present system. The railway 
department must either adopt electricity as a means of obtain- 
ing a more frequent train service or must double the tracks. 
The second solution was found too costly, owing to the fact that 
the railways within the city run overhead. With electric trac- 
tion it will be possible to run 40 trains an hour, carrying 25,000 
passengers, each way, as against 24 trains, with 12,000 pas- 
sengers, under the present system. It is proposed to retain in 
use the present carriages, and to make up trains consisting of at 
most 13 carriages. Each train will have electric locomotives 
in front and at the rear, the two locomotives being so connected 
that they will run at the same speed and will start and stop at 
exactly the same moment. In times of slack traffic halftrains 
with only one locomotive will be run. The electric rail- 
ways will continue to be exploited by the State ; but the supply 
of electricity is to be provided by private concessionaires, who 
will build their own power stations. One of these will be in 
Berlin, and the other in the brown-coal district where fuel 18 
cheap, the current being brought to Berlin by underground 
cables. The power companies will be allowed to supply elec- 
tricity for industrial and private purposes. The total cost of 
electrification is estimated at £6,175,000. The Railway 
Department proposes to raise fares all round. At present the 
city and suburban railways are run at a considerable loss. They 
earn no interest on the vast capital invested, and the receipts 
usually do not cover the cost of running. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


We give a further contribution by Dr. H. W. Malcolm on “ The 
Theory of the Submarine Telegraph Cable." 


Dr. F. J. Brislee contributes an article on ‘ Changes in Metallic 
Filaments during use." 


The Au Sable Electric Co. have recently adopted & pressure of 
140,000 volts for their transmission system. We describe the plant 
and overhead lines. 


Dr. H. Nathusius read a Paper at the recent meeting of the Iron 


and Steel Institute on “ Improvements in Electric Furnaces and their 
application in the Manufacture of Steel." 


We give an abstract of a lecture which Major W. A. J. O'Meara 
delivered a short time ago to the Yorkshire Local Section of the 
Institution of Electrical Engineers on “ Telegraphy and Telephony.” 

We give an account of the recent meeting of the Faraday Society 
when a number of Papers dealing with the magnetic properties of 
various alloys were read and discussed. 


We give an abstract of the Paper on “ Intermittency :} Its Effect 
in limiting Electric Traction for City and Suburban Passenger Trans- 
port," recently read by Mr. W. Y. Lewis before the Society of 
Engineers. 

The appropriation for the relief of rates of large sums from the 
profits of municipal trading departments is discussed in our Leading 
Article. 


We give the decisions of the umpire appointed by the Board of 
Trade under the Unemployment Insurance portion of the National 
Insurance Act. 


OBITUARY. 


The death occurred on Friday last at his London residence of Sir 
Edward Albert Sassoon, M.P., as the direct result of a motor carriage 
accident at Cannes at the beginning of last year. Sir Edward was 
in his 56th year, and was head of the well-known Jewish family of 
Sassoon, whose ancestor, David Sassoon, early in the last century, 
migrated from Baghdad to Bombay, where he established the famous 
mercantile house of Sassoon & Co. Sir Edward was until recent years 
a prominent figure in the City of London, and for some time past took 
an important part in the discussion of telegraphic questions affecting 
Empire communication. He was not a wise adviser, nor did he 


appear to have a very clear grasp of the difficulties connected with 
the oversea telegraphic service, but he meant well and was of a per- 
severing disposition. He took a great interest in the development 
of wireless telegraphy, and was especially keen on the point of making 
it compulsory for every vessel to carry a wireless equipment. By the 
death of Sir Edward Sassoon this development of wireless telegraphy 
at sea has lost a powerful advocate, and the House of Commons a 
stalwart debater on Empire questions. 


PERSONAL NOTES. 


Our readers will be pleased to learn that Sir William Preece has - 


greatly benefited from his sojourn in Egypt. Sir William has not 


quite regained his usual robust health, but hopes that a short further | 


rest on his native heath in Wales will bring about a complete restora- 
tion. His many friends will join us in wishing him a speedy return 
to full convalescence. 

Dr. F. G. Donnan, Muspratt professor of physical chemistry 
in the University of Liverpool, who was recently nominated for the 
chair of chemistry at University College, London. in succession to 
Sir William Ramsay, has decided to remain in Liverpool. 


H.M. the King has granted to Mr. J. B. MeNamara, chief electrical 
engineer in the Egyptian Railway Department. authority to accept 
and wear the insignia of the Fourth Class of the Imperial Ottoman 
Order of the Osmanieh. conferred upon him by the Sultan of Turkey. 


Mr. J. W. Meares, electrical adviser to the Government of India, 
has arrived at Simla, where his services are required in connection 
with the local hydro-electric scheme now in progress. 


Mr. Leon Gaster, editor of the “ Illuminating Engineer." and hon. 
secretary of the Illuminating Engineering Society. is now making a 
tour on the Continent to further the progress of the illuminating 
engineering movement. Mr. Gaster is acting as delegate of the 
Illuminating Engineering Society to the International Congress for 
the Prevention of Industrial Accidents, to be held in Milan from 
May 27 to 31, where he is to contribute a Paper on ** The Value of 
Good Illumination as Regards Health and as a Means of Preventing 
Accidents." 


Mr. A. E. Wilson. deputy city electrical engineer of Bristol. was 
the recipient last week of a handsome silver cigar box, presented 
by the members of the staff of the Electricity Department on the 
occasion of his marriage. The presentation was made by the general 
manager, Mr. H. Faraday Proctor. 

Itisstated that M. Edouard Branly, the well-known French scientist 
and inventor. whose name is closelv associated with early work 
in wireless telegraphy, has recently declined the offer of the French 
Marconi Wireless Telegraph Co. to join the directorate of the Com- 
pany. The step taken by M. Branly is due to the fact that he is 
continuing his old experiments in connection with certain improve- 


ments in wireless telegraph receivers, and until this work is accom- . 


plished he prefers to remain *' poor but unattached." 


APPOINTMENTS VACANT AND FILLED. 


Portrush Urban District Council will appoint at their next meeting 
(Monday, June 3) an electrical engineer for their proposed electricity 
supply works. Applications, addressed to the Chairman of the Coun- 
cil. must be lodged with the clerk, Mr. W. I. Cunningham, Town 
Hall, Portrush, by 7 p.m. of Saturday, June 1. 

Belfast Library and Technical Instruction Committee invite 
applications for the position of lecturer in physics and electrical 
engineering at the Municipal Technical Institute, Belfast. Com- 
mencing salary £180 per annum. increasing to £200. Particulars of 
duties, &c., from the principal. Mr. Fras. C. Forth, with whom appli- 
cations must be lodged by noon of Tuesday, June 18. 

The Council of the Indian Institute of Science, Bangalore, India, 
invite applications for the appointment of assistant professor of 


electrical technology. Salary and allowances £600 per annum. 


Further information from the Director of the Institute, c/o Messrs. 
Jeremiah Lyon & Co., 4, Lombard-court, London, E.C. See an 
advertisement. 

The Council of the Indian Institute of Science also invite appli- 
cations for the position of assistant professor of mechanical 
engineering. Salary £600 per annum. Particulars from the Director, 
c/o Messrs. J. Lyon & Co., 4, Lombard-court, London, E.C. 

Hampstead (London) Borough Council invite applications for the 
appointment of mains engineer. Salary £220 per annum. Appli- 


‘demand for expert advice on illumination. 


members so to describe themselves. 
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cations to the town clerk, Mr. Arthur P. Johnson, Town Hall, 
Haverstock Hill, N.W., by 10 a.m., of Monday. June 3. 

The directors of the East Indian Railway Co. require an assistant 
electrical engineer. Salary R.450 (£30). rising to R.600 (£40) per 
month. Applications to the Secretary, 28.30, Nicholas-lane, 


London, E.C., by June 12. 

Mr. H. G. Fraser. of Blackburn, has been appointed station 
superintendent at Wakefield Corporation electricity works. 

The directors of the Great Central Railway Co. have appointed 
Mr. Joseph Rostern, assistant to the general manager. to succeed the 
late Mr. C. T. Smith as chief goods manager. Mr. E. A. Clear, 
assistant goods manager. will succeed Mr. Rostern as assistant to 
the general manager, and Mr. Edwin Livesley, chief goods traffic 
canvasser, will follow Mr. Clear as assistant goods manager. 


INSTITUTIONS AND SOCIETIES. 


Newcastle Section of the Institution of Electrica] Engineers.— The 
annual report of this section states that arrangements are in hand for 
the exchange of privileges between it and other local learned societies. 
A proposal has been mado that admission to meetings of anv one 
society should be granted to the members of all the following societies: 
North of England Institute of Mining and Mechanical Engineers, 
North-East Coast Institution of Engineers and Shipbuilders, New- 
castle Association of Students of the Institution of Civil Engineers. 
North of England Branch of the Association of Mining Electrical 
Engineers and the Newcastle Section of the Institution of Electrical 
Engineers. During the past session a students’ section has been 
formed. The local section has joincd the Newcastle and Gateshead 
Chamber of Commerce and has nominated on? of its members to serve 
on the Electrical Committee of thet body. A special sub-committee 
has been appointed for the purpose of investigating a proposal in 
connection with a research scholarship. The committee has also 
considered the question of social functions and the interests of mem- 
bers residing in outlying towns with a view to furthering the objects 
of the Institution in those districts. These considerations have taken 


tangible form in Darlington and Middlesbrough where general 
The following committee 


meetings of the section have been held. 
has been elected for the ensuing session :—( hairman : Mr. W. C, 
Mountain. Vice-Chairmen : Mr. C. Vernier and Dr. W. M. Thornton. 
Past Chairmen: Dr. H. Stroud, Mr. C. F. Proctor and Mr. 
C. 5. Vesey Brown. Committee: Messrs. A. S. Blackman, J. H. 
Holmes, J. R. P. Lunn, W. McLellan, H. L. Riseley, C. Turnbull, 
H. J. Fisher, P. V. Hunter, H. S. Ellis, G. Stoney, A. H. Marshal, 
J. M. Robb, R. P. Sloan, L. E. Buckell, F. O. Hunt and G. L. Parsons. 


Hon. Treasurer: Mr. W. A. Clatworthy. Hon. Secretary : Mr. H. W. 


Clothier. 
Birmingham Section of the Institution of Electrical Engineers.— At 


the meeting of this section held on Wednesday. May 22nd. it was 
announced that no further nominations for office holders for next 
session had been received. The Committee for 1912-13 will there- 


fore be as published in our issue of May 10th. 


P Illuminating Engineering Society.—The annual report of this 


Society for the session 1911-12 states that recent meetings have been 
devoted mainly to securing the co-operation of the general public. and 
many subjects of great interest have been discussed. The develop- 
ment of public interest in illumination has been remarkable and has 
taken the form of frequent reference in the daily Press to such matters 
as street lighting. the intluence of illumination in mines on the eyesight 
of miners, the lighting of the House of Commons, &e. A special 
committee is still engaged on the task of preparing a draft specifica- 
tion for street lighting. while other committees to consider respectively 
the questions of library and school lighting have been constituted. 
As a result of a suggestion made by the honorary secretary at the 
Turin Congress of the International Electrotechnical Commission, an 
International Commission on Illumination is to be formed. The 
electrical industry throughout the world has promised its support to 
this Commission and it is hoped to obtain similar international 
encouragement from the gas industry. The three years that have 
elapsed since the formation of the Society have given a great impetus 
to the illuminating engineering movement, and have stimulated a 
From the commence- 

ment it has, however, been agreed that the use of the title “ illuminat- 
ing engineer ” by consulting experts on lighting should be deprecated. 
and membership in the Society is not at present regarded as entitling 
Until a body of men who have 

the necessary qualifications and experience to deal impartially with 
all illuminants and with the various aspects of lighting included under 


the term '' illuminating engineering ” has been evolved, the use of the 


term “ illuminating engineer " should be avoided. Ata later date it 
i$ hoped that it will be possible to define more precisely what the 


remained ignorant of the methods and applications of science, so 


qualifications of an illuminating engineer should be. and this matter 
will then receive the attention of the Society. 

Association of Teachers in Technical Institutions. — The annual con- 
ference of this Association was opened on Monday last at the Poly- 
technic, Regent-street. In his address the president (Dr. Jas. Clark. 
Kilmarnock) after a reference to the methods of commercial con- 
quest adopted by Germany, pointed out that education un- 
doubtedly formed the basis of Germany's commercial greatness, and 
the people themselves supplied convincing proof of their profound 
belief in its supreme importance. Technical education was now part 
of the national life. In the United Kingdom we had still to create 
in the great majority of people a genuine belief in the value and 
possibilities of technical education. Much of the technical instruc- 
tion throughout the country was excellent, and the average quality 
steadily improved from year to year, but up to the present only a 
small fraction of our industrial and commercial armies were atfected 
thereby. We were still a very long way from the all-pervading 
enthusiasm so characteristic, for example. of Saxony with its syste- 
matic, well-equipped technical school to every 13.000 of population; 
and yet in proportion as the great masses of our artisan population 
would our trade and prosperity continue to be threatened. One 
marked result of this lack of technical education among British 


operatives was the waste of time, of etfort, and of material that only 
a scientific training could avoid. Even more marked in several 
directions was the increasing number of workmen who were sinking 


down to the rank of labourers through sheer inability to adjust them- 
selves to new requirements and new conditions. 

Mr. E. A. ATKINS (Liverpool) dealt with the subject of employers 
and the technical training of their young workmen and said he was 
anxious to foster a movement for sending apprentices to a technical 


school in the daytime. 

Association of Mining Electrical Engineers.—At a meeting of the 
West of Scotland Branch of the Association of Mining Electrical 
Engineers, held in the Royal Technical College, Glasgow. on Saturday. 
Isth inst.. the discussion was resumed on the Paper contributed by 
Mr. R. W. Peters. on ©“ Earthed. v. Insulated. Neutrals in Colliery 
Installations." 

Mr. H. A. McGurrte said that the question of adopting the earthed or 
insulated neutral system solely depended on the general arrangement of 
the plant. distribution scheme, and the local conditions, all of which 
should be very carefully gone into before either method was adopted. 
Personally he did not agree with the use of only one resistance in the 


neutral connection. but preferred a resistance to. be inserted in each 
generator and transformer neutral. This gave many advantages which 


ent relv outweighed the extra cost. 
Mr. S. A. SYMON said he waa inclined to the opinion that for medium 


pressure plant above 200 volta, especially when used with portable or 
«xemi-portable apparatus, or in a position where accidental contact with 
live parts was not unlikely to occur, it was safer to work with the insu- 
lated neutral. He was particularly in favour of that if some of the newly 


developed means were adopted for cutting out the circuit on the occur- 
In low and medium pressure systems in which the 


rence of a fault. 
pressure between line and neutral was low (not exceeding 200 volts 


between phases) an earthed neutral could be adopted without danger of 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, May 31 st (to-day). 
Puysicat Soctety. 

ó p.m. Meeting at the Imperial College of Science. Imperial Insti- 
tute-road, South Kensington. Agenda: ‘ The Calibration 


of Wave-meters for Radio-Telegraphy," by Prof. G. W. 0. 
Howe; “On the Use of Heaviside's Operators in Air-Core 
Transformer Theory,” by Dr. W. H. Eccles; * The Movements 
of Semi-Fluid Liquids on a Water Surface," by Mr. C. R. 
Darling; '* Experiments on Surface Leakage in Alternating 


Fields," by Mr. G. L. Addenbrooke. 


THURSDAY, June 6th. 
Roya INSTITUTION. 


3 p.m. Meeting at Albemarle-street. Lecture on “ X-rays and 
Matter," by Prof. C. G. Barkla, F.R.S. Lecture II. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Colonel H. M. Leaf. ' 


The following orders have been issued for the current week :— 
Monday, June 3rd, '* A " Company.—Infantry drill, 7:30 to 9:30 p.m. 
Tuesday. June 4th, “ B " Company.—Infantry drill, 7:30 to 9:30 p.m. 
Thursday, June 6th, “ C" Company.—Infantry drill, 7:30 to 9:30 p.m. 
Friday, June 7th, “ D " Company.—Infantry drill, 7:30 to 9:30 p.m. 
Saturday, June 8th.— Officers Drill Cup Competition " (Wimbledon 

Common). All companies parade headquarters, at 2:30 p.m., service 
dress, drill order, with waterbottles and haversacks. 

Headquarters will be closed for instructional work from June 10th until 


further orders. 
—— pe — 


serious shock. 


Do 


IMPROVEMENTS IN ELECTRIC FURNACES AND THEIR 
APPLICATION IN THE MANUFACTURE OF STEEL * 
BY DR. H. NATHUSIUS. 


Summary.—The author describes a combined arc and induction 
furnace of which he is the inventor. He also discusses the role of the 
arc furnace in meta'lurgy and the prospects before the electric furnac: 
in various iron and steel works processes. 


In the induction furnace the electrically induced heat can of course 


only be generated in the metal bath and not in the slag. which must 
therefore be heated directly by the underlying metal. Now, it must: 
be evident that it is against all principles of economy to heat the slag 
by means of the molten steel, the melting point of which is consider- 
ably lower than that of the slag. Consequently a much higher tem- 
perature has to be imparted to the bath than is necessary for the 
desired reactions. The entire design of the induction furnace makes 
it impossible to work with large fluid masses of slag capable of pro- 
ducing reaction. Moreover, the speed of rotetion couses the surface 
of the bath of metal to slope at an angle. so that only a sme!) portion 
of the metal in the ring is covered with slag, and the reactions cre 
thus prevented. The lining of the furnace is also injuriously effected 
by the whirling of the particles against the sides of the furnace, due 
to the centrifugal force, an action which results in their being both 
mechanically and chemicelly attacked. Further, it is impossible 
to treat entirely cold charges in an induction furnace. 

The principal advantage of the arc furnace consists in the ease with 
which the heating of the charge can be regulated to any desired tem- 
perature from above by electric ares directed upon the slag which 
covers the metal bath. This method of heating, combined with 
other advantages of the electric furnace—such as a neutral &tmo- 
spherein the melting chamber and absolute purity of the heeting 
agent—have enabled the production of reactions between the slag 
and the metal with respect both to oxidation end reduction which it 
was impossible to obtain with the resources previously available. 

The readiness with which the arc furnace has been adopted is not 
only due to the above-mentioned advantages, but also to the fact 
that the electric conditions permit its construction to resemble closely 
that of the familiar converters and open-hearth furnaces. The 
author has for many years made a special study of arc furnaces and 
their working conditions, and he was soon obliged to acknowledge 
the great advantage of electric arc heating. At the same time the 
idea occurred to him that it might be possible to combine the advan- 
tage of the arc furnace (good heating of the slag) with the advantage 
of the induction furnace (heating in the charge itself), and thus to 
avoid the disadvantages of both systems. It became evident to him 
at once that the electric current offered the possibility of applying 
heat not only at the surface of the charge, but also at any part where 
an intense heat is required, such as in the charge itself or especie!ly 
at the bottom of the furnace. These conditions are badly fulfilled 
in the simple arc furnace. The losses through radiation and con- 
duction are considerable, being greater than those in a gas-fired 
furnace, on account of the much higher temperature. The over- 
heating of the surface is also greater for the seme reason. On the 
other hand, the heat losses due to the heating of quantities of air 
passing through the furnace are avoided in an electric furnace. All 
these disadvantages are more or less eliminated in the induction 
furnace, which certainly best fulfils the required conditions, and the 
question then arises as to why the arc furnace has made more rapid 
headway than its rival. The answer is simple. The problem of 
electric furnaces in technical metallurgy is less concerned with the 
thermo-technical side than with the metallurgical side. and the 
metallurgical requirements must 2lways determine the choice of the 
system of furnace. The induction furnace is only to be recommended 
when it is à question of a melting process, and when its otherwise 
serious defects are not preventive. Notwithstanding its higher 
thermal efficiency, the working of an electric furnace is too costly to 
enable it to be used ordinarily for a melting-down process. For 
purely economical reasons the less perfect but cheaper gas-fired 
furnace is preferable for this purpose. On the other hand, for a pro- 
cess of refining metal already melted, the arc furnace is particularly 
well adapted. To produce reactions whichdepend on the reciprocal 
action of the slag and the metal, it is requisite to have a very hot slag, 
and to be able to work with fluid masses of slag in large quantity. 
This cannot be done in the induction furnace, and the are furnace 
alone lends itself to such operations. In finishing the charge, how- 
ever, the steel has to be alloyed with other metals, and must remain 
quiescent for a period. For this purpose heating by an ordinary 
electric arc is less favourable. The reactions take place only within 
the bath ; the slag has ceased to react, has become neutral, and serves 
now only as è protecting cover. It is, however, impossi ble to make 


* Abstract of a Paper read before the Iron and Steel Institute. 
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use of an arc furnace forone part of the process and an induction 
furnace for another. ‘The difficulty can only be met by means of a 
combined are and resistance furnace. 

In the author's furnace the charge is heated on the surface by 
several electric arcs, so distributed that the heating is effected as 
equally as possible. The furnace is circular in form, its charac- 
teristic being that it has three carbon electrodes above the surface of 
the charge which project through the roof into the furnace, and three 


ora multiple of three (3, 6, 9) bottom electrodes of mild steel rammed 


into the hearth. The upperas well as the bottom electrodes are sr- 
ranged in a regular triangle. No regulating devices or other elec. 
trical apparatus, such as transformers or motors, are attached to the 
furnace itself, but these are installed ina separate well-closed room 
behind the furnace. 

The carbon electrodes, which require continuous adjustment, cre 
suspended by cables from overhead runways, and are either adjusted 
electrically or by means of handwheels from the switchboard. From 
the room where these are insta!led a good view of the furnace is pos- 
sible. The independent suspension of the carbon electrodes com- 
prises a number of adventages ; first, it allows of tilting the furnace 
without having to tilt the electrodes. The bresking-up of the e!co- 
trodes is thus considersbly reduced. as this generally takes place 
when the furnace is being tipped. When tilting the author's furnace 
the electrodes are simply drawn up; secondly, by suspending the 
electrodes from runways they can be readily drawn away to one side 
by means of a chain end quickly changed. 

The current employed is à three-phase alternating current of any 
convenient frequency. The furnace can be connected direct to a 
step-down oil transformer, which reduces the voltage of the mains to 
that of the furnace (110 volts). Different svstems of connection are 
employed according to the p2rticular requirements of the furnace. 
The simplest and most useful connection is when working with fluid 
charges. There are then three surfece carbon electrodes which are 
connected to the outer terminels of the second»ry windings of the 
furnace transformer. and three bottom electrodes connected to the 
three inner terminals of the secondary coil. The three inner ter- 
minals of the transformer are obtained by separating the windings at 
the neutral point where the three secondary windings of an ordinary 
three-phase transformer are connected. By this means the neutral 
zone—if it is permissible for the sake of a clearer understanding thus 
to represent the electric conditions—is transferred to the bath itself, 
and the current must gravitate from al] points of supply towards this 
neutral] zone. In other words, the current, though supplied from a 
single source only, is forced to flow not onlv between the upper and 
bottom electrodes, but also between anv upper electrode and any 
bottom electrode. It is thus possible, with a single source of current, 
to heat the charge in a!l parts, provided that its resistance is suffi-. 
ciently high or that the current is strong enough to produce sufficient 
heat in the charge when the resistence is low. 

The tension between the upper electrodes and between the upper 
and the bottom electrodes is constant, whereas the tension between 
the bottom electrodes depends on the resistance between the bottcm 
electrodes. It is now theoretically possible thet in the case of covered 
bottom electrodes, and with a co!d hearth at the beginning of a run, 
the tension at the bottom may elso reach 110 volts, under which 
condition no current could flow between the eleetrodes. Such a 
condition, however, does not occur in practice, because, as with an 
open-hearth furnace or a converter, a relined electric furnace must 
be heated before it can be started. The bottom will therefore soon: 
become a good conductor ; its resistance will diminish gradually as 
the furnace becomes warmer, and the tension will fall to 10 to 15 volts. 
It is evident that the distribution of the current will be considerably 
influenced by any alteration of the air spaces, and of the resistance of 
the layer of slag or of the bottom material. If the charge consists of 
ore or of scrap iron with large air spaces, then the electric resistance 
of the charge is quite high enough to generate a sufficient heat in the 
charge, with the usual current of 3,000 to 4,000 amperes. A better 
contact with the charge is obtained with exposed electrodes. These 
are made of mild steel, and, to prevent their melting, it is necessary 
to cool the portions outside the furnace with water. 

If the charge consists of fluid metal, such as mild steel. then the 
heat in the bath may be increased by employing bottom electrodes 
covered with a layer of the hearth material. This material will then 
act as & heating resistance, and the comparatively low resistance of 
the bath can be increased by taking advantage of contact resistance, 
hysteresis, eddies, or skin effect. If this increase of resistance does 


not suffice to produce the necessary heat effect in the charge. then the 
current flowing between the bottom electrodes may be strengthened 
by inserting a booster trensformer in the circuit of the electrodes. 
By this means the heat produced by the bottom electrodes may be 


regulated from zero to anv desired maximum, just as the vid 


may be regulated by lifting or lowering the carbon electrcdes. 
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hot iron, cither direct from the blest fumate or from a hot mixer, it is 
a well-known disadvantsge thet the whule bath must. be kept un- 
necessarily hot for a long time after adding the cold sleg additions 
before an energetic reaction cen take place between the metal and 
the still unfuscd sleg. 

The slag additions might, however, with advantage be melted in a 
separate furnsec, and for this purpose the electric furnece, and par- 
ticulerly the combined ere-resistance furnace, is better suited than 
any other because of the high temperature attainable and the high 
resistance of the charge. The fluid slog of the proper composition 
can then be charged direct on to the metal beth. A violent reaction 


and disturbance will then teke pleco in the beth, and the retining will 
In large steel works, with à row 


-using the booster transformer in connection with a tension regulator 
the energy delivered at the upper as well as at the lower electrodes 
can be regulated to any desired degree. The regulation is based on 
changing the voltage, is independent of the actual resistance of the 
current, and is effected by the use of a double push-button without 
disturbing the working of the furnace and without switching the 
transformer out; it is also independent of the main trensformer. 
The tension regulator is worked by a smell auxiliary motor, supplied 
with energy by a smell low-tension three-phase transformer. The 
circuit of the auxilizry motor is closed by manipulating one or the 
other push-button, and by means of a worm-gear the motor turns the 
tension regulator in either direction, whereby the tension of the trans- 
formers is either augmented or decreased, On the release of the 
push-button the motor end the tension regulator stop in the desired 
position. By means of a contact relay the regulation of the tension 
may be done automatically. The same operation may, of course, be 
carried out without the booster transformer. The main transformer 
must then have an adjustable neutral, whose position may be ad- 
justed so as to increase the supply of energy to the arc circuit or to 
the bottom circuit, às required. 

The current can thus flow through the bottom lining and the bath 
or charge, &s well as through the slag, end a comparatively large 
resistance is brought into the electric circuit. "The resistance acts 
as an electric buffer by diminishing the unavoidable jumps in the 
arc current, and thus enables the furnace to be worked either direct 
from the supply mains (if 110 volts is available), or on the circuit of 
an ordinary static transformer. The installation of an expensive 
motor-generator end compliceted choking coils are saved. The 
furnaces which have been in continuous work for many veers at 
Friedenshiitte bear out these statements. Both the  5-6-ton 
furnace and the 2-3-ton furnace are connected direct to the supply 
mains, and have never caused trouble at the generating station. 

The question is now, how can an arc-resistance furnace be econo- 
mically applied in metallurgy ? To give a general enswer is, of 
course, impossible, as it depends entirely on individusl or local con- 
ditions as to how the electric furnace cen be applied to the best ad- 
vantage. Taking the case of large blast furneces and steel works 
where there is available blast-furnace gas, and therefore also com- 
paratively cheap current and liquid steel either from a converter or 
an open-hearth furnace, and where the required grades of steel sre 
not tool-steel, but ordinary steel such as hard material for rails, 
structural steel, projectiles, or soft materials for tubes, plates, hydro- 
gen flasks, &c., in large quentitics, an electric furnace of the sime 
capacity as the converters or the open-hearth fumsces is the most 
suitable, as undivided and portiz!ly refined charges ean then be used. 
Whether this is possible depends upon whether there is a sufficiently 
good market for the grade of steel to be produced in the clectric 

heap. 


At Friedenshütte, however, a 5-0-ton furnace had to 
perfection. 
For the melting down of ferro-a!lovs eleetric furnaces may also 


; prove highly usefu! in large iron and steel works. For this purpose 
the arc-resistance furnace has special advantages. In order to melt 
down the expensive alloys quickly and without waste or evaporation 
losses, the heating must be 2s uniform as possible—conditions which 
can be realised fully with an arc-resistance furnace. The West 
German Thomasphosphate Works have a method for melting down 
and working these ferro-allova in which the material, such as ferro- 
manganese, is to some extent overheated, is kept molten for some 
time in a mixer under the one sl»g, and is overheated somewhat 
without loss of manganese through burning or eveporation. This 
process has been used for more than a vear st Friedenshütte in Upper 
Silesia, using an erc-resistence furnace of 2 to 3 tons. The furnace 
is in continuous operation, and is employed to melt down ferro- 
manganese for use in the basic Bessemer converter. The gin ob- 
tined by this process amounts generally to 0-35 shilling net per ton 
of steel. and has at times risen to over 0-4 shilling. It is based on the 
saving of ferro-manganese, which amounts to about 30 per cent. of 
the former consumption when using cold ferro-mangznese. The 
saving is effected by the taking up of all the molten ferro-manganese 
into the bath, and the losses in the slag are eliminated. The molten 
ferro-manganese reacts much more vigorously, and a smaller quan- 
tity is therefore required to produce the same reducing effect a3 à 
larger quantity of cold ferro-manganese. Lastly, ferro-manganese 
which has crumbled to powder through storage for a long time may 
be used without disadvantage, whereas formerly it was considered 
valueless. But even if the costs of current, ferro-manganese, and 
other items were such that there would be no net saving, it would 
nevertheless be of advantage to erect an electric furnace for the pro- 
cess. By the use of molten and somewhat overheated ferro-man- 


be completed in a very short time. 
of open-heerth furnaces et work and where the demand for fluid sleg 


is continuous, the electric furnsco may be arranged as a kind of sleg- 
mixer, which een always deliver sleg cespsble of reaction. This 
method might perhaps be usefully applied in the Talbot, Bertrand- 


Thiel, or Hoesch processes. 

In any case, the time of the refining process would be considere blv 
shortened. while it is evident that the two molten masses can react 
more rapidly on each other. The rezction is also certain to be more 
complete than when the sleg is charged cold. Under these con- 
ditions it may become possible to directly convert metal into mild steel 


in an electric furnace, assuming the electric energy is generated by 


means of blest furnace gas. 
The saine method may also be used with edventege in combination 
with a heated mixor and » tilting open-hearth furnece. A third 
furnace—zn arc-resist»nce furnece— may be added with advantage. 
In such » case furnsce C represents the hot mixer, B the tipping open- 
hearth furnoce, end A the arc-resistance furnace. The three furnsces 
are intended to work together in such 5 manner thet furnace A con- 


tains steel whieh hes undergone a prelimin»ry retining in the two 
furnaces € end B. For the removal of the remainder of the impuri- 
ties the hearth is ehsrged. with & highly oxidie sleg. Furnace B 
contains pig iron, which has already been partially refined in à mixer 
(furnace C). The further refining is effeeted by the slog, now lower 
in oxygen, from furnsee A. When the resetion is finished in furnace 
B the metal, the refinement of which is now foirly advenced, is charged 
into furnace A, while the pig-iron bath is treated in furnace C with the 
slag now comparatively low in oxygen. The sleg in furnace C ts 
then poured off. end is 5 most voluable one if the pig iron used is 
phosphorie. At the finish the sleg consists chiefly of lime, silicic acid 
This method possesses many advantages. 


and phosphorie acid. 
First, the phosphorus contained in the pig iron, and valuable in the 


Secondly, all the iron in the slag is reduced, and the 


slog. is not lost. 
Thirdly, very little or no worthless sleg 


yield ean thus be inereased. 
need be produced, which si ves the expense of transport to the waste 


Lastly, the refining of the metal cn be cirried practically to 


furnace. 
suffice, and this wes in continuous work for more than two years in 


combination with basic steel works. The converters there have a 
capacity of 12 to 15 tons, of which 5 to 6 tons are charged into the 
electric furnace, and the remainder is cast into ingots. The results 
show this disadvantage very clearly by the long duration of the heat 
and the high current consumption. The method of working is, of 
course, unfavourable, because the deoxidising additions, such as 
manganese, must again be removed, which means waste of time and 


current. 
One question, then, arises, whether it would not be possible under 


certain circumstances to work the electric furnace economically in 
direct connection with the blast furnace or mixer and thus dispense 
with the converter or the open-heorth furnace altogether. In the 
present state of the electric furnace the author is of opinion that such 
à step would be premature. In large metallurgical works cheap pro- 
‘ducer coal is generally available. In such cases ges-firing is elways 
a cheaper heating agent than the electric current, even when the 
latter is generated by blast-furnace gas engines. There is no object 
in performing operations in an electric furnzee which can be done 
sufficiently well in a chesper ga3-fired furnace. But even if coal is 
expensive and electric power very cheap, say at 0-07d. per kilowatt- 
hour, the question must still be enswered in the negative. In work- 
ing up direct metal in an electric fumzce by a process similar to the 
-ore process in the open-hearth furnace, the refining would take too 
long a time, on account of the large quantities of ore and sleg which 
would be required in the neutral atmosphere. The control of the 
large quantity of slag by heating from above with ares would no doubt 
be a most difficult problem, and the refining would be indefinitely 
prolonged. Even with the cheapest possible power supply the cost 
of transformation would unquestionably be higher than that of 
heating an ordinary tilting open-hearth furnace. 

The author is of opinion that the conversion of pig iron by electric | ganese important improvements are obtained in the quelity of steel, 
means may economically be performed in a heated mixer or tilting | and the working is facilitated. The foregoing clearly shows that the 
melting down of ferro-manganese in an electric-furnsce, and its 


-open-hearth furnace. When an open-hearth furnace is charged with 
D 


ep Bi 
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application all at once in the liquid state for the deoxidation of basic 
steel charges, is an important metallurgical improvement on the 
Bessemer process. 

In conclusion, the author must not omit to refer to the following 
applications of the electric furnace : There is a great deal of waste at 
large tool-steel works of valuable steel allovs, such as turnings of 
nickel, chromium steels, tungsten steels; or high silicon steels. This 
waste cannot be melted down with advantage in an open-hearth 
furnace or in à crucible furnace. The reducing slag and the oxygen 
of the open-hearth furnace gases would cause a great waste of valuable 
material. In a crucible furnace the meterial may absorb carbon 
from the crucible, and, being too open. it is not suitable for charging 
erucibles. The crucible furnace is also too expensive. In the elec- 
tric furnace the material may be melted down under a neutral sleg 
and in a neutral atmosphere. preetically without any waste and with- 
out changing the chemical composition of the charge. The electric 
furnace is also more suitable for open moteri»! on account of the easy 
access and its gerater capacity compared with the erucible. There 
is hardly any metallurgist who will deny that the electric furnace is 
more perfect than any other furnace of the present dav. If, never- 
theless, the results in many cases have not been so good as might have 
been expected in the hands of an experienced. metalluryist, then the 
reason is—as has often been the case in the past—that the develop- 
ment has advanced at a greater speed than the requirements. 

DISCUSSION, 

Mr. A. Wixpbson RicHarps thought that until something material in 
‘he way of reduction of costs was effect d electric furnaces were not likely 
Jo make much progress, except under special conditions where large de- 
posits of ore were available. Such. conditions were not present in this 
country. In speaking of molten oxides the author had suggested they 
might be melted in a separate electric furnace and then poured into the 
furnace containing the metal. That would certainly expedite the process, 
but it would also add to the cost. He also objected to the maze of opera- 
tions proposed by the author in connection with the use of three furnaces. 

Mr. E. C. InpoTsoN complained that the author had made no reference 
to the Kjellin furnace which was turning out special quality steels suc- 
cessfullv and was an induction furnace, The Poldi furnace which was 
an induction furnace was working in Italy. Such furnaces could also 
turn out high carbon steels as no arc furnace could. He thought the 
pinch effect and the heating of slag were exaggerated in connection with 
induction furnaces, 

Mr. E. Sasiter thought the arrangement. of Dr. Nathusius? furnace 
complicated, though it was undoubtedly working well. He would like 
to know whether buried or bare electrodes worked best. 

Mr. E. Kinpurs Scorr called attention to the low power factor of the 
induction furnace which greatly militated against its use. The author 
had omitted to mention the seriousness of the pinch effect, which made 
it impossible to melt aluminium in an induction furnace. Electrodes in 
arc furnaces were troublesome to renew. The cost for energy in Nor- 
way was much less than could be reached here, though a considerable 
reduction in present prices might be obtained by the use of large turbine 
installations in conjunction with the new form of furnace suggested by 
Prof. Bone. 

Mr. C. Gow thought that the author’s furnace differed from others in 
that it used three-phase current and so introduced complications. 

Mr. A. GREINER said that a 4-ton. Girod furnace, into which iron was 
introduced direct from the Bessemer producer, had been used for three 
vears at the Cockerill works. He thought the Nathusius furnace in- 
genious, but the regulation of the various voltages would be difficult. 
The adaptability of the furnace for melting ferro-manganese was impor- 
tant, and even dear current might be used with advantage where the ferro- 
manganese was cheap. 

Mr. W. Dixow said the time had passed when steel makers looked on 
the electric furnace as a fad. There was no doubt it had come to stay, 
especially in connection with the manufacture of the higher quality alloys. 
He did not see there was any great advantage in increasing the number of 
ares, and everyone would agree that the ultimate furnace would be that 
in which the required results were obtained by the simplest means. 

The Presipext (Mr. A. Cooper), in closing the? discussion, said. the 
development of the electric furnace must ultimately depend on its cost. 


THE CHOICE OF REFLECTORS FOR STREET LIGHTING. " 
BY DR. L. BLOCH. 


Summary.—The author considers the question of the most suitable 
shape for the reflector to be used with metal filaments for street 
lighting, and shows that the parabolic reflector gives the best results. 
The question of the most suitable height at which to suspend the lamps 
is also considered, and this height is shown to depend on the candle- 
power of the Jamps in question, 


With are lighting, and in cases where incandescent lamps of the 
carbon type are used, the choice of a reflector is of no great im- 
portance. The direct-current arc lamp has a natural reflector in the 
shape of the upper crater. the light being naturally distributed over 


— 


* Abstract of. an article in “ Elektrotechnik und Maschinenbau.” 


the lower hemisphere, and opal globes are also used as an effective- 
means of distributing the light. Carbon lamps are usually of such 
small candle-power that reflectors are of no great importance. 

But with metal lamps, as now used in large sizes in main streets, 
the problem of the reflector is sometimes very important, and con- 
nected therewith is the further question of the most suitable height 
at which to suspend the lamp. A metal lamp without retlector gives 
100 c.p. in a horizontal direction, and 12 c.p. in a vertical direction 
immediately beneath the lamp. | Morcover, 48 per cent. of the light 
is given in an upward direction, which is. therefore. useless for street 
lighting, and merely illuminates the upper parts of the houses. 


i 
Fic. l.—SruERICAU REFLECTOR. 


Reflectors are therefore usually employed, but often enough of an 
unsuitable kind. A spherical reffector may be used. as shown in 
Fig. 1. with the result shown in Fig. 2. Here the light immediately 
beneath the lamp is certainly increased to 38 c.p., but the upward 
rays are at best only partially utilised. The mean hemispherical 
candle-power over the lower hemisphere is now 94, as compared with 
80 when no reflector is used, an increase, therefore, of 17-5 per cent. 
The upper part of the refleetor is conical in shape. and this has the 
effect of sending the light sideways instead of vertically downwards. 


A= Without globe, A’ = With clear.glass globe. 
Fic. 2.—LicuT DisTRIBUTION or 100 c.p. LAMP WITH SPHERICAL 
REFLECTOR. 


The two curves in Fig. 2 show the effect of a clear glass globe. 
which diminishes the light bv 10 per cent. without any counter- 
balancing advantages, except perhaps that of protecting the lamp 
against accidental damage. A parabolic reflector with white 
enamelled surface may be used. Take the case of one with a maxi- 
mum diameter of 50 cm.. as compared with the above-mentioned 
spherical type, having a diameter of 35 em. Figs. 3 and 4 show the 
reflector and its results. Here the light in a vertical direction is 
llle.p.; the maximum illumination is 135 c.p. in a direction in- 


Fic. 3.—SHOWING PARABOLIC REFLECTOR. 


clined to the vertical of 45 deg., a verv useful direction for ordinary 
street work. The mean hemispherical candle-power over the lower 
hemisphere is 122—i.e., 52 per cent. more than when no reflector is 
used. This advantage is, moreover, obtained by utilising the 
upward rays, seeing that the light in a horizontal direction remains 
as before. 

Naturally enough, it is possible to go too far as well as not far 


jr. 
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enough. Thus, if a conical reflector is used which more or less 


envelopes the lamp, the horizontal rays are elmost entirely reflected 
Thus it is 


downwards at the expense of the general lighting effect. 
possible in such a case to increase the downward light to 194 c.p., 
while completely shutting off the horizontal rays, giving a mean 
hemispherical candle-power over the lower hemisphere of 85, which 


is no better than when no reflector at all is used. The following 


interesting special case may help to elucidate the problem in its 
general bearings. Let us suppose the distance between the lamps 
to be 20 metres, and the height of the lamps above the street to 
3 metres. In Fig. 5 we see the illumination along the pavement, as 
given by spherical, parabolic and conical reflectors. With the 
parabolic type the maximum is 12-4 lux, as compared with 5:3 lux 


80 100 120 140 c.p. 


0 20 


c.p. 
Fic. $.—Licut DISTRIBUTION OF 100 c.p. LAMP WITH PARABOLIC 
REFLECTOR. 


with the spherical type ; the minimum value is very much the same 
in the two cases—viz., about 0-6 lux. The conical reflector is far 
better than the others in the immediate neighbourhood of the lamp, 
but this advantage is lost at a distance of 3 metres from the lamp, 
and the minimum is 0-1 lux, only a sixth of that in the other cases. 
The distribution of light in this case is very irregular, and for general 
purposes completely insufficient. The same thing, of course, happens 
in a slightly different form with the illumination along the middle 
of the roadway. Suppose the road to be 20 metres broad. with lamps 
spaced as before, and opposite one another on the sides of the street, 
the ratio of maximum to minimum illumination is 23 with the 
spherical reflector, 52 with the parabolic and 720 with the conical, 
the actual minima being the same in the first two cases, and one- 


10 12 
Metres 
As With spherical reflector. B= With parabolic reflector. 
Fic. 5.—ILLuUMINATION IN A STREET WITH LAMPS 20 METRES APART, AND 

4 METRES ABOVE THE PAVEMENT, LAMPS GIVING 100 C.P. 


eighth of this value in the last. The parabolic reflector, therefore, 
doubles the maximum without decreasing the minimum, when com- 
pared with the spherical type, and it also increases the mean hemi- 
spherical candle-power by 39 per cent., which may be translated in 
other words into an increased efficiency, when reckoned in watts per 
candle-power. It is, therefore, not only possible to improve the 
efficiency of the metallic lamp by further advances in the method 
of construction of the filament itself, but also to improve on the 
existing state of things merely by the choice of a suitable reflector. 


Oæ With conical reflector. 


When compared with arc lamps burning ordinary carbons, the 
metallic lamp, on the basis of the above figures, is better than the 
alternate-current arc. and verv little inferior to the direct-current 
type. This is partially to be ascribed to the fact that they are hung 
usually at lower levels than are lamps, and this point may be worth 
further consideration. The usual method of calculation is that 
adopted in certain text-books, where the height above the road is 
considered to be a function of the distance between the lamps, the 
object being to keep the minimum value of the illumination as high 
as possible. Supposing the light to be uniformly distributed in all 
directions below the horizontal, the most suitable height of suspen- 
sion is theoretically given by the equation A= 0-707a, where a is 
the greatest distance of any point in the street from the nearest 
lamp. But for arc lamps the height given by this formula is quite 
imprecticable, and the same is the case for metallic lamps of low 
candle-power. For instance, if the lamps are spaced at intervals 
of 30 metres, the most suitable height would appear to be 10 metres. 


This o bsurdit y results from concentrating the whole attention on the 
minimum illumination. | Prof. Sumec has proposed to amend this by 
making the product of the maximum and meen horizontal illumina- 


tions à maximum ; end this gives a height of 6-4 metres for a distance 
But the right height cannot be 


of 30 metres between the lamps. 
The first obvious point 


found by mere theoretical considerations. 
is that the lamp must on no account throw a blinding light into the 


eves of the passer-by ; and this shows st once that ^ lamp of high 
candle-power must be suspended 2t a greater height then one of low 


A less height than 4 metres is probably out of the 


candle-power. 
Similarly, are lamps should probably 


question with metallic lamps. 
not be suspended at heights of less than 5 metres, and in the letter 


case opal globes are : fairly efficient. preventive of the blinding effect. 

A few simple calculations, besed on ascertained experimental facts, 
are more likely to help us, and for this purpose recourse may be had 
to a pocket-book entitled ** Data for Lighting Engineers,” published 
in Stuttgart in 1910 by W. Bertelsmann. Founding our calculations 


on figures there given, it is easy to find the maximum, minimum and 
mean illumination in any particular case. The precise candle-power 


of the lamps does not for the moment matter; but suppose that 
If suspended 


50 c.p. lamps are spaced at distances of 20 metres. 
at heights of 4 metres above the pavement, the maximum and 


minimum values of the illuminstion ere 5-0 and 0-11 lux ; if at heights 
of 5 metres the values are 3-2 and 0-14, and so on. Thus increasing 
the height by 1 metre hes the effect of increasing the minimum by a 


scarcely perceptible amount. while the docresse in the maximum 
In this csse, probably a height of 


would be at once seriously felt. 
If the distance between the lamps 


4 metres would be the best. 
were ineressed to 40 metres, the same height would still be the best, 


though the afore-mentioned theoretical considerations would point 
to double the previous height. In any case, the lighting with 
50 c.p. lamps 40 metres 2p2rt would be very dim ; if suspended at a 
height of 4 metres there would at least be a bright spot near the 
lamps. On the other hand, if the lamps were of 200 c.p., the figures 


given by Bertelamann's tables show thet the height of suspension 
might be increased to 5 metres. Whether the lamps were 20 or 40 
metres zipirt, the meximum illumination in either case would be 


about 12-5 lux. the minimum vzlues in the two cases being 0-56 and 
0-14 respectively ; end these results would probebly be preferable 
to those obtzined by suspension at heights of 4 metres, which would 
give a somewhat blinding effect near the lamps themselves. All 
these figures are based on the assumption of uniform distribution of 
the light over the lower hemisphere. and this, as we have seen, is 
practically possible if suitable reflectors are used. Odd!y enough, 
the mezn illuminetion is not very largely dependent on the height 
of suspension. There is, indeed, a decrease as the height is raised 
from 4 to 7 metres, but it only amounts to 20 or 30 per cent. even 
over this considerable range. The main effects produced by an 
alteration of height are in respect of the maximum and minimum 
values of the illumination, and these are, therefore, the points to be 


kept in view. 
According to the foregoing ideas, the most suitable height for 


suspension depends rather on the candle-power of the lamps than 
on their distance apart. As a rough approximation, the following 


formula may serve—viz., 
VI 
10 


h=3-5+ 


where À is the height of suspension in metres and I is the mean 
horizontal candle-power of the naked lamp. Naturally enough, 
this can only be regarded as giving a rough idea of the most suitable 


height. 
be more carefully worked out, and figures should b> prepared on the 


basis described above. 
in a table at some considerable length, but they are not given in our 


present abstract. 


In any particularly important case the problem ought to 


In the original article these figures are given 
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.140,000-VOLT TRANSMISSION SYSTEM.* 


Another marked advance in transmission potentials is the use of 
140,000 volts pressure on the Au Sable Electric Co.’s newly-built 235- 
mile system connecting its Au Sable River water-power sites with 
Bay City (on Lake Huron), Flint and, later, Owosso, Lansing and 
Battle Creek. . The present 125 miles of 140,000-volt line has been in 
successful service since March. 

The conductors are supported on suspension insulators composed 
of ten 10 in. dises, each dise tested to withstand 80,000 volts con- 
tinuously or 125,000 volts momentarily, and all high-tension insulation 
and clearance are designed with a wide margin of safety beyond the 
normal 140,000-volt operating potential. Special designs of standard 
high-voltage equipment were required to fulfil the 140,000-volt con- 
ditions for oil switches, lightning arresters and transformers. The 
three last-mentioned units have their high-tension windings delta- 
connected, imposing the full 140,000-volt pressure across the coils, 
and, in several cases, transform down in a single step to 370-volt 
secondaries, & ratio of nearly 400 to 1. 

The present achievement is but the culmination of a series of pio- 
neering advances in high-tension transmission, in the course of which 


tric 2,500-volt 60-cycle three-phase alternators at 180 revs. per min, 
The waterwheels are controlled by Allis-Chalmers oil-pressure gover- 
nors of & newly improved type, driven through (double belts and 
having their fly-ball settings adjustable from the switchboard. Each 
main generator has a 32 kw. interpole 125-volt exciter mounted on 
its shaft, all three exciters being connected to a common 'bus bar. 
At one end of the generator room are grouped the 140,000-volt 
transformers and oil switches. The station switchboard is mounted 
opposite the middle generator, all connections and auxiliary equip- 
ment being located in the basement. The 2,500-volt generator "bus 
bar is extended directly to the delta-connected transformer primaries, 
through air-break disconnecting switches mounted on the transformer 
cases. | 
The switchboard comprises three generator panels and one regulator 
panel. The latter carries a 12-section Tirrill regulator, which is sup- 
plemented by an excess-voltage relay, designed to reduce the gene- 
rator pressure in case the voltage passes beyond the control of the 
Tirrill regulator. . Besides the standard complement of switchboard 
instruments, there are 2 synchrcscope, a frequency indicator, a curve- 
drawing wattmeter and a recording frequency meter. The last men- 


tioned, built by the Lombard Governor Co., comprises a small syn- 
chronous motor driving a fly-ball governor, the amplitude of whose 
arms is recorded, through a sliding collar, by a stvlus marking on a 
clock-driven paper ribbon. 


The generetor oil switches are operated: 


Fig. l.— TERMINAL BvsuiNo AND CoNTACT OF 140,000-voLT 
Oir SWITCH. 


the Michigan systems identified with the Commonwealth Power Co., 
of Jackson, have becn the scene, successively, of the first 72,000-volt, 
110,000-volt and now 140,000-volt line ever built or operated. 

Unusual uniformity of flow marks the Au Sable River, the run-off 
of which at flood has rarely reached more than three times its minimum 
tlow, 1,100 cubic ft. per secord, as shown by the records of 10 years. 
The Cooke plant is located about 16 miles from the mouth of the Au 
Sable, and at approximately the same distance from the nearest 
towns. The development comprises a 40 ft. concrete dam and power 
house and concrete-core wall enclosed in earth embankment, creating 
a pond 2,000 acres in area and making available æ head of 40 ft. 

Between the power house and the spillway section is a 6 ft. log 
sluice. A free spillway length of 72 ft. is provided by three 24 ft. by 
13 ft. Tainter. gates, which will be operated by a 73 H.P. motor con- 
trolled from the gatehouse above. The same Tainter construction is 
also applied to the 20 ft. by 25 ft. headgates which admit water to the 
turbine chambers. This tise of Tainter gates for penstock control is 
probably the first applicaticn of its kind in American hydraulic 
. design, although the idca La; been used abrcad. Later it is planned 
to control these gates from the switchboard so that the amount of gate 
opening will be under the hand of the operator. 

The hydro-electric equipment comprises three 4,150 m.p. Alis- 
. Chalmers four-runner water turbines driving 3,000kw. General Elec- 
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Fic. 2.—140,000- voit LINEcRossinc SaAcrNAW River on 167 rr. TOWERS. 


from switchboard levers and are equipped with time-limit relays set 
to open in five seconds at 1,200 amperes, the tripping coils being | 
energised from the direct-current ‘bus bar. Series and shunt instru- 
ment transformers, field rheostats and the station-service trans- 
formers are all mounted in the basement. 

Three 3,000-kw. General Electric oil-insulated water-cooled trans- 
formers step the generator pressure (2,500 volts) up to the 140,000- 
volt transmission potential, both low-tension and high-tension 
windings being delta-connected. These huge transforming units 
measure 11 ft. by 5 ft. in section and 14 ft. 6 in. to the top of their 
cases, or 19 ft. 6 in. to the tips of the high-tension terminals. Each 
tank weighs 17,000 Ib. and its core 34,000 lb., making the total weight 
per transformer, filled with oil, nearly 43 tons. The composition- 
filled 140,000-volt terminals measure 4 ft. in height and taper 1m 
diameter from 20 in. to 10 in., being fitted with 20 3in. pressboard 
leakage rings to increase the surf&ce path between conductor and 
case. A centre distance of 5ft.is provided between terminals on the 
transformers, and this minimum distance between 140,000-volt con- 
ductors and earth is preserved everywhere about the high-tension 
structures, except for the oil-switch terminals, which are Epor 
only 4ft. The transformers are themselves instelled at centre 
distances of 11 ft. Before shipment a factory test of ids volts, or 

ouble-rated pressure, was given these units. 
: Ordinary i in. iron pipe 4 used for the 140,000-volt 'bus bars em 
connections, all high-potential parte being either supported on 


| Fyo. .—IvrERIOR OF ScB-SraTION SHOWING 140,000- vOLT SwITCHES AND TRA 
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transformer vil switch or entry insulators, or suspended from regular 
10-disc line insulators. All turns cre made by bending the pipe, and 
for exposed joints couplings ere used cut with extra threads for 
backing out one side so that the conductors can be dismantled without 
the use of unions, whose sharp points would give rise to corona effects. 
Where the use of unions has been necessary, and also where taps are 
made to the overhead bers or these are supported by the insulator 
hangers, hollow bress be!ls enc!ore the irregular and sharp points of 


ee 


b . 


the fittings, eliminating corona discharges. A minimum clearance 
distance of 5 ft. between conductors end eerth has been preserved in 
all high-tension construction, although much wider spacing is used 


wherever possible. P ot 
Behind the trensformers ere installed the 140,000-volt oil switches, 


designed to break 100 amperes per phase. the full-lozd current of the 
9,000 kw. transformer group being, however, but 21-4 zmperes. The 
oil-switch tenks measure 8 ft. by 4 ft. in plan end 12 ft. to the top of 
the terminels, which gre generelly similar to those on the trans- 
formers. Th<se oil switches ere hend-opereted and wholly non-a2uto- 
matic, being controlled from a hend lever in the high-tension pit. 
They have been testcd by actually rupturing pressures up to 500,000 
volts. The terminal bushing srd contact of a 140,000-volt oil 
switch is shown in Fig. 1. | 
Provision is mede for continuous sampling end filtration of 
the oil in any transformer without removing the unit from service. 
Through tops at the top and bottom of the transformer case the oil is 
withdrawn end filtered by forcing it, et 200 Ib. pressure, through a 
reries of 30 filter sections, each containing five 8 in. by 8 in. filter 
pepers, making & totel thickness of about 0-75 in. of paper. The 
paper filters the oil and removes ell moisture, returning it to the case 
dry end clean. In starting up the transformers, the entire contents 
of each tenk wer» pessed through the filter three times. All circule 
tion water lines for the 140,000-volt transformers gre heavily lagged 
with a 1 in. asbestos covering on both the entry and discherge sides. 
No special provision is mede for earthing the transformer and switch 
tanks except through the usuel oil-pipe and water-pipe connections. 
Much interest attaches to the method of bringing the conductors 
out through the walls of the building. The inlets are entirely closed 
and weatherproof. The entry insulators used for the indoor portions 
are similer to the terminals on the 140,000-volt apparatus, while for 
the outdoor sections a 6 ft. petticoated porcelain type is employed 
corresponding to those on the outdoor lightning arresters. From tip 
to tip these entry insulators thus measure 10 ft., 6 ft. of which is 
outside. The entry insulators are seated in iron ring castings sup- 
ported on the 45 deg. angle framing. the middle panels being of 
sheet metal made removable so that the entry insulators can be 
slipped out of place if desired. A 3 ft. gable protects each live 


wire from the roof drippings. 
Connection between the entry jumpers and the dead-ended line 
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hard-maple sticks., After screwing the pole end into position & 
further twist opens the contact springs and releases the clip. This 
disconnecting feature is intended only as an emergency expedient 
used to isolate the station apparatus while the potential is off the line; 
but, as it is now designed, it is believed that the full 140,000-volt 
pressure might be interrupted in this way, using an earthed stick, 
without danger to the operator. 

Tapped into the line wires just outside the entry jumpers are the 
connections for the aluminium-cell lightning 
arresters. These huge units have been delivered 
to the system, but were not installed during the 

winter months. 

Tower-line Construction.—The transmission con- 
ductors are of No. 0 medium hard-drawn stranded 
copper cable, made up of seven No. 8 wires. At 
140,000 volts the line wires, i in. in diameter, are 
practically without a visible corona or brush dis- 
chargc, except during unusual atmospheric con- 
ditions, when a slight discharge can sometimes 
be noticed on a dark night. The charged con- 
ductors do, however, produce a readily audible 
buzz or hum that can be heard for several 
hundred feet. 

Tripod steel gelvanised towers, measuring 
40 ft., 50 ft. and 60 ft. to the lowest conductors, 
are erected at intervals of 500 ft. These 
towers are foundationed on 3 in. by 3 in. by jin. 
steel anchors, and are raised and bolted into 
place after being assembled at the site. The 
standard “ 40-ft." tower, measuring 54 ft. over 
all, which is used under ordinary conditions, 
has 3-in. by 3-in. by jin. angle steel legs, and 3 in. 
by 3in. by } in. angle cross-arms, each arm being 
braced by a in. round rod. 

Each string of ten 10 in. disc insulators 
measures 5 ft. 3 in. from mast-arm to conductor. 
These insulators. made by the Ohio Brass Co., 
are designed to stand a continuous potential 
_ of 80,000 volts per dise and have been subjected 
to a momentary “kick test " of 125.000 volts por disc. On 
the tower line the three conductors form a triangle with sides 
respectively 17 ft. 4 in., 17 ft. 4 in. and 12 ft., the last being. 


NSFORMERS. 


Fia. 4.— 140,000. voL T TRANSFORMER DURING ERECTION. 


wires is mede through removable clip contects, which can be discon- 
nected in case of emergency. These special contact clips are provided the vertical distznce between the two conductors on the same 
with funnels to guide into place the threaded cape of 18-ft. treated side of the tower. The conductors were strung with the aid of a 
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dynamometer, being pulled up to a tension of 1,200 Ib. each, allowing 
for approximately a 12 ft. sag in the 500 ft. spans. 

On tangent stretches simple suspension construction is used, but 
wherever the line turns through more than a few degrees the strain- 
type construction is employed. In this case the same typo of 10-dise 
insulator is used, the spans being dead-ended in special side-p sss 
clamps supported by the insulators and the conductor then extended, 
to the opposite strain insulator on the seme arm, forming a 12 ft. 
loop which must clear the arm and al earthed parts of the tower by 
at least 6 ft. 

Two 167 ft. steel towers (Fig. 2) support the 600 ft. span across the 
Saginaw River. These towers also carry the 11,000-volt and 22,000- 
volt lines from the Zilwaukee sub-stetion into Saginaw, the minimum 
span height being 135 ft. 

At the Zilwaukee sub-station the incoming line is led through a set 
of 140,000-volt oil switches end thence to the sub-station “bus bars 
made of 1-25 in. iron pipe suspended on line insulators. These non- 
autometic switches, which will be noticed et the left-hand side of 
Fig. 3 herewith, are hand-opersted from lever panels, and the con- 
struction of the connections. &c.. is similar to thet already doseribed 
at Cooke power station. The three 3.000 kw. transformers have 

140.000-volt delta-connected primaries and secondery windings com- 
prising a 22,000-volt coil, with an 11,000-volt tapping. and two 
125 kw. 370-volt secondaries for roterv-converter supply. The 
.900 kw. 500-volt rotary converter seen in Fig. 3 affords an interest- 
ing comparison of the huge size of the 140,000-volt oil switches and 
transformers. A 140.000-volt transformer under erection is shown 
in Fig. 4. 

The secondary lines leave the sub-stetion on the sid? opposite the 
140,000-volt entries and are czrried fon. sepreste tower lines with 
three dise suspension insulators into their Bov City and Saginaw 
terminals. The method of bringing in the 140.000-volt lines is 
illustrated in Fig. 5. 

The Flint steem-turbine plant, 40 miles from Zilwsukoe and 125 
miles from Cooke, is the present terminus of the 140,000-volt line. 
A large industrial load is supplied et Flint. for which purpose the 
present 6.000 kw. stoam-turbine station wos hastily built two years 
ago. pending the arriva! of hydro-electric energy. In. esse of any 
interruption to service from the Cooke water-power, this station can 
be called upon to transmit back through the line to Bay City and 
Saginaw as well as to serve the cities song the new extension. 

Operating Characteristics. ——From the dèy the full tension was first 
impressed on the Cooke transmission line its operation has been so 
wholly uneventful that the men in charg of the stations declare they 
notice no difference between opereting at 140,000 volts and 40,000 
volts. 


As is customary when putting pressure for the first time on any new 
high-voltage line, both the charging kilovolt-2mperes and the energy 
consumed by the unloaded line were rather large during the first half 
hour, but stable conditions soon followed and the apparent power 
taken to charge the line then fell off to about 80 k.v.a. per mile. 

The No. 0 conductors of this line, it must be remembered, are 
operated very near to their critic»! corons point, 142,009 volts. With 

140,000 volts on the generator and the Flint trensformers connected 
but not loaded, pressures 17 per cent. higher, or nearly 164,000 volts, 


are read 2t Flint, due to the capacity reactance of the line. With the 
receiving transformer primaries disconnected, the end voltage of the 
open line probably rises to 190,000 volts, although no measurements 
have been taken. Of course, the excessive rise above the corona 
point in the distant sections czuses leakage losses in those portions 
which may run quite high. With receiving transformers discon- 
nected, the open line is found to consume or leak about 3,000 actual 
kilowatts, dissipated as corona loss in the distant sections when the 
voltage is high. With additions of load at the receiving end the line 
current remains practically the same. or even diminishes, depending 
on the inductive character of the demand, while the power factor, of 
course, rises. With a 4.000 kw. 65 per cent. lagging inductive load 
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at Flint, the power factor at the generators has been observed to be 
85 per cent. leading. With accession of further inductive load and 
the completion of the Owosso link, it is expected to be possible to 
move the point of unity power factor back to the generating station. 
No tests have thus far been made on the corona power loss of the line 
running at norma! 140,000-volt pressure. but this loss is believed to 
amount to about 3 kw. per mile. The transmission is designed to 
convey about 25,000 kw.. end, as the point of economie loading is 
epproeched, its condensive reaction will be off- 
set. à more uniform voltage meintained from 
end to end. and its efficiency incres.ed. 

Experience at Au Sable proves et any rate 
that transmission at 140,000 volts is a practical 
and economical! procedure, but it should be made 
clear thet such a pressure is justified only where 
the distance and the quantity of power to be 
transmitted «re such that conductors of sufficient 
section to prevent corona are economically used. 
While it has been suggested that hemp-centre 
cables might provid » increased cyJindrical areas 
and so raise the corona limit or decrease the 
copper investment necessary with » desired high 
voltage. the fact remains, according to the 
experience of the Au Sable Electric Co.'s en- 
gineers, thet such hemp-centre cables show à 
higher corona loss then equivalent 2!l-copper con- 
ductors. This is attributed to the hemp fibres 
extending out through the cable strands and to 
the little nodules formed by the piteh used to 
lubricate the strands, both of which provide dis- 
charge points for the occurrence of corona loss. 

Tests of Cooke Water- power Plant. — At the time 
the Cooke plent was put into operation a com- 
plete &ceeptance test was made on the turbines, 
occupying the time of 25 observers for a week. 
All the observing stations were connected by an electric-bell circuit, 
so that at the signa! all readings could be taken simultaneously. An 
artificiel load was provided by & water rheostat in the t»ilrace. 

The curves in Fig. 6 show the actua! performance of turbines and 
governors. At 3,400 B.H.P. the efficiency of the turbines reached 
89 per cent., operating under 30 ft. head. 

Mr. J. B. Foote is general manager and electrical engineer, and wès 
responsible for the design, construction and operation of this most 
interesting electrica] installation. 
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telegraph lines. On short cables the Post Offica uses the Morse 
sounder. or the Wheatstone svstem, according to the amount of 


TELEGRAPHY AND TELEPHONY.* 


BY MAJOR W. A. J. O MEARA, C.M.G. 


% The problem of successful telegraphy for any. country is @ very 
great one, and cannot be solved m days; months or even veers. It 
is now more than half a century since the electric telegraph was put 
on a fairly sound footing for commercial purposes in this country. 
and although very great progress has been made in the intervel, 
the complete solution of the problem still seems somewhat remote. 
The ideal is the ability of any telegraph office to transmit a telegram 
at once direct. to the office of destination. Such a highly desirable 
facility would. in the nature of things, be verv expensive as regards 
: Unfortunately, the funds at the disposal 


both plant and personnel. 
of the Government for the purpose of the telegraph service are 


limited. and it is extremely difficult under existing circumstances 
to avoid a certain amount of delav in the transmission of telegrams. 
This delav is due not only to the absence, as in many cases, of direct 
means of communication by telegraph. but also to the handling of 
the telegrams at the terminal stations and at the intermediate 
stations— Where the latter. are concerned. Re-transmission of 
telegrams mav occur à number of times, perhaps as many as six, 
according to the number of intermediate stations concerned ; and 
at each of those stations two operations—te., receiving the messege 
on one cireuit and signalling it on another circuit—are necessarily 
involved. in addition to the transfer of tlie written message from one 
set of apparatus to the other set in each office. Delay mav be 
caused, further, owing to pressure of telegraphie work. and the con- 
sequent necessity for arranging for each telegram to take its proper 


turn for trensimission at the offiee of origin and re-transmission at 
each intermediate office. For these reasons it is manifestly desirable 
to reduce the number of re-transmissions to à minimum, consistent 


of course with economy in line wires. With the ever-changing 
conditions as regards the cost of Jabour and materials, the increase 
in operators! wages and improvements in apparatus, there is no exact 
dividing line as to how far one shall go in providing apparatus of 
greater carrying capacity or in building additional lines, fitted with 
less complex apparatus. This is, however. à phase in the problem 
that requires constant watching and intelligent. anticipation of 
future developments and requirements. 

The problem is not so easy as the telephone problem, because in 
the case of telephony there is only one method of transmission to 
deal with, whereas in telegraphy there are several methods, due to 
the fact that the apparatus that is necessary for busy lines is not 
suitable for minor lines, and vice versa. The severe competition of 
the telephone in respect of short-distance communication has 


reduced very considerably the number of short-distence telegraphs, 
from which, of course, the greater profit is derived. 

The lecturer then described at some length the well-known types 
of apparatus used in the British telegraph service. These range 
from the simple A B C, or single needle instrument, suitable for use 
at places where highly skilled operators are not available, to the 
complicated quadruplex equipment and automatic apparatus. 

As regards the design of lines which carry the signalling currents 
from one station to another, the current values generally in use vary 
from 10 to 45 milliamperes, so that the thickness of the wires is not 
determined by the current. In the case of aerial lines the gauge 
of wire is almost always determined by the mechanical strength 
necessary to hold the wire up, except of course on very long lines, 
where it then becomes a question of the rate at which currents can 
be reversed. This depends on the resistance and capacity of the line. 
It is not possible to reduce the capacity of an aerial line to any 
extent, but the resistance can be considerably reduced by using 
copper instead of iron, and by using thick copper wires instead of 
thin ones. This reduction in resistance allows the line to be charged 
and discharged much more rapidly, resulting in an increased speed 
of signalling over the line. 

Owing to disturbances from storms, wilful and accidental damage, 
Wires on poles often become interrupted or unsuitable for working 
with complex apparatus. On this account, and the need for space 
on the poles for telephone circuits, the Post Oftice is now putting 
as many às possible of the main telegraph lines into underground 
cables of the usual paper-insulated lead-covered tvpe. Although 
this prevents the frequent interruption that occur to aerial lines, 
there is a great disadvantage, due to the reduced rate of working on 
an underground wire, as compared with an aerial wire. Owing to 
the greater reliability of these lines the ‘slower rate of working is not 
such a serious objection as it might otherwise be, and can be to a 
great extent counterbalanced by the use of the faster Baudot code. 

Submarine telegraph cables also come under the category of 
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* Abstract of a lecture delivered before the Yorkshire Local Section 
of the Institution of Electrical Engineers. 


tratlie to be dealt with. The Hughes and Baudot printing telegraph 
systems are used on Anglo-Continental cables. Were the length of 
these cables is fairly great. such as between England and Germany, 
the first cost is considers ble, and it is essential to obtain the greatest 
possible output from the best available rate of signalling. So far 
the Beudot svstem has given the best results, and its use is likely to 
be considerably extended in consequence, The total mileage of wire 
used by the Post Office is approximately 1,030,000 miles. 

To carry on successfully the business of a large telegraph system, 
such as that of the British Post Office, it is essential that the engi- 
neering and operating staffs should be highly efticient and thoroughly 
organised, Obviously, the engineering arrangements are based on 
the traffic. requirements, and it is the engineers alone who can 
properly gauge and successfully meet these requirements, cither by 
improved apparatus or edditional or improved line plant. Also 
obviously, it is only the engineer who cn properly gauge and form 
à sound comparison of the different methods by which he can moet 
The troftic considerstion is, therefore, one that 


these requirements. | 
He has to consider the relative speed of 


is proper to the engineer. : 
different systems, the output in messages, the reliability, and the 


costs due to maintenance end depreciation of the plant he has at his 
disposal to instal. Line costs are a very important factor, because 
of the heavily loaded pole lines end the need for constant supervision. 

This city of Leeds happens to contain one of the most important 
telegraph repeater stations in this country. In the head telegraph 
oflice there are 19 of these complex combinations working on lines 
connecting London with Newcastle, Edinburgh, Glasgow, Dundee 
and Aberdeen. A slight want of correct regulation of any portion 
of the epparatus may result in complete interruption of any of these 
long cireuits, whilst a sluggishness in the action of any part may 
considerably reduce the working speed. "The introduction of a 
repeater approximately doubles the speed of working. | Hence, the 
necessity of maintoining such apparatus at the highest possible 
efficiency. for with inefticieney at such an imporant link the presence 
of the repeater may be productive of a lower output than if no 
repeater were in circuit. I think I have shown vou a few of the 
chief difficulties that have to be met in this most interesting problem. 
Generally speaking. the line of development is in the direction of 
selecting à number of centres connected to each other. by machine 
telegraphs of large output and great reliability in working with feeder 
circuits covering each district. served by such centre. This would 
result in considerably lessening the number of transmissions, and at 
the same time it would considerably reduce the time occupied in 


transmission, The cost of opereting would be lessened and a much 
more uniform service would be the result. 


Turning to the question of telephones, though there were many 
local services, there was no long-distance service as we now know it 
until the Post Office commenced the construction of the backbone 
trunk lines in 1894. Most of these lines were completed and working 
in 1895. In 1896 the Post Oftice acquired by purchase the trunk 
lines owned by the National Telephone Co.. and the nucleus of a 
comprehensive long-distance service covering the whole country was 
thus formed. The efticieney of the backbone lines was of the highest 
grade. Copper conductors weighing 1,600 1b. per loop mile were 
used for the longest and most important circuits—for example. the 
London-Glasgow, London-Leeds, Leeds-Glasgow, | Leeds-Carlisle 
and Belfest-Dublin ; conductors weighing 1,200 lb. per loop mile 
were used for circuits of second importance, such as Cardiff- Bir- 
mingham-Newcastle and Liverpool-Glasgow ; while for the shorter 
lines, such as London-Ipswich, London- Brighton, &c.. conductors of 
800 Ib. per loop mile were erected. These backbone trunks were 
erected as aerial lines throughout. Mention should perhaps be made 
in this connection of the London-Paris telephone serviee which had 
been inaugurated in 1891. "There were two circuits, consisting of 
aerial lines of 1,600 Ib. per loop mile. on the English side. and 1.200 1b. 
per mile on the French side. The submarine section was a four-core 
cable, each core consisting of 300 Ib. gutta-percha and 160 Ib. 
copper per nautical mile. 

Viewed in the light of our present-day knowledge and experience. 
the trunk system formed in 1896 was, unfortunately, defective in 
one important aspect from the engineering standpoint. It was a 
framework or structure in which many of the members were dis- 
proportioned, and were not disposed in such a manner that each 
should meet its duty in accordance with sound engineering design. 
This failing was due partly to (a) the fact that the system Was an 
amalgamation of several smaller ones, each of which had been con- 
structed without regard to the part it would play in a national 
network ; (b) the absence of that most important factor—scientific- 
ally arranged traffic data; and (c) operating methods which were 
not altogether scientific. 
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One of the most important steps towards the co-ordinction of the 
telephone system in the kingdom wes the determination by the 
engineers of the Post Office, in co-operation with the engineers of the 

National Telephone Co., of the limiting distance of telephonic speech 
on various types of commercial telephone circuits. The first stage in 
the co-operative investigation referred to was to sgree upon a 
standard unit of measurement, and, following upon approved 
American practice, & lead-covered paper-insulated cable of the 
ordinary type, and having the following constants was selected : 
Gauge, No. 20 S.W.G.; weight per mile of conductor, 20 Ib. ; 
diameter, 36 mils; resistance of conductor per mile loop, 88 ohms ; 
capacity wire to wire, 0-054 mfd. ; inductance, 0-001 henry ; insula- 
tion, 200 megohms. 

The unit is commonly known as the mile of standard eable. The 
foregoing factors may be determined for any telephone circuit by 
calculation or by observation; consequently any circuit may be 
equated to its value in standard units. A standard tvpe of sub- 
scriber's telephone station having also been agreed upon, à number 
of experiments under ¿ll possible practical conditions was esrried out, 
and it was concluded that the effective limit of commercial speech 
was equal to that obtsined through 46 miles of standard eable. This 
limit has been confirmed by the resulta obtained by many other 
telephone administrations. It is quite possible for experts to carry 
on a conversation through a circuit having an equated length of 
60 miles of standard cables; but the commercial limit of 46 miles 
provides that factor of safety which is common to all engineering 
design, It must, however, be understocd that, in order to speak 
successfully through a circuit which approaches the commercial 
limit, it is essential that the apparatus shall be in gocd order, that 
each correspondent shall speak distinctly and close to the mouth- 
piece of his transmitter. and that both telephones shall be in apart- 
ments or silence cabinets into which extraneous noises do not 
penetrate. 

It was recognised during the joint investigation referred to that 
for conversations with correspondents in the same town or district 
subscribers would expect to be able to use their telephones with ease 
in ordinary rooms or offices into which street noises penetrated, and 
it was therefore agreed that the standard of transmission for local 
service should give this facility. This standard, which is attained 
when the total circuit has an equated length of from 20 to 25 miles 
of standard cable, was adopted as the basis for provision of local 
exchange plant, and was embodied in an agreement between the 
Post Office and the National Telephone Co. Another provision of that 
agreement which is of great importance in connection with the larger 
question of national and international service, requires that the 
standard of transmission between subscriber's station and his nearest 
trunk exchange shall be that obtained through 5 miles of standard 
cable when the redial distance between them does not exceed 
9 miles; and when the radial distance is greater than 9 miles the 
standard of transmission shall be equal to that obtained through 
8 miles of standard cable. This clause, therefore, taken into con- 
sideration with the limit of 46 miles previously mentioned, has been 
the basis in the design of long-distance trunk circuits. 

The developments in telephone science since the date of this 
agreement, added to the fact that the whole telephone system is now 
under one administration, have indicated the advisability of recon- 
sidering the question of the allocation of efficiency as between sub- 
scribers’ circuits, junction lines and the trunk lines respectively, and 
special studies which have been undertaken by officers of the P.O. 
engineering department have shown the necessity for the introduc- 
tion of a measure of reform in this connection. 


The quality of a telephone service depends mainly upon two 
important factors which demand a high grade of engineering design, 
namely, (1) efficiency of operating methods ; (2) production efficiency 
of plant ; and in this connection it is interesting to review the great 
improvements effected in recent years in the interna! plant of tele- 
-phone exchanges. So far as the exchange itself is concerned, these 
improvements, which have resulted from the scientific study of 
traffic and the labours of inventors, have been in the direction of 
reducing the amount of manual work and talk on the part of the 
operator, thus tending to a speeding up of the service, increasing the 
carrying capacity of the lines, and the permissible lozd upon the 
operators. The levelling up of operating loads is à phase of the 
service which has received great attention, and many ingenious 
-devices have been introduced with this object in view. The earliest 
of these was an apparatus known as the intermediate frame. This 
apparatus is still employed for this purpose in most of the largest 
exchanges. By its means subscribers’ circuits are ‘‘ cross-con- 
nected ”? from the outside cable terminals to any desired position 
on the switchboard, quite independent of the multiple connections 
which must necessarily retain strict numerical sequence. A further 
„arrangement with a similar object is known as the ancillary system. 


The feature of this system is the multiplying of the answering jacks 
and signal lamps of each subscriber's circuit at two or three points 
in the exchange. As each signal will be within the range of vision 
of three operators, it follows that any call may be attended to by any 
one of nine operators who happens to be disengaged at the moment. 
The ancillary system is the outstanding principle of the new Avenue 
Exchange (see THE ELECTRICIAN, Vol.LXVIII, p. 546), recently opened 
by the Post Office in London. Several other exchanges in course of 
construction will also be equipped with this device. 

The tendency in these improvements has been to reduce the 
operator to a kind of intelligent automaton, and a natural conse- 
quence was the introduction of the automatic telephone exchange 
systems. The progress made in the development of automatic 
systems has resulted in attracting considerable attention to this 
fascinating subject. The installation of three smal!) exchanges on 
&utomatie principles is now in progress in London. These installa- 
tions are to a certain extent experimental, but the success of auto- 
metic plant under suitable conditions is so certain that it is quite 
possible that a large equipment of this kind may be installed here in 
Leeds in the near future. A combination of automatic and manual 
plent, known as the semi-automatic system, has also been designed, 
and is likely to afford a solution of the problem of load equalisation 
in the operation of manual exchanges. 

The trunk lines of the kingdom are worked at the present day 
on the “zone centre system.” At the time of the transfer of the 
Nationa! Telephone Co.'s trunk lines in 1896 only the most important 
commercial centres of the country were connected bv telephone. 
Towns of second importance were generally served by 5 connection 
with only one large centre. As a consequence, the large centres 
soon became congested, and much unnecessary transmission work 
was involved. A more serious result was the large waste of time 
incurred in obtaining the simultaneous use of two lines at a trans- 
mitting centre, a fact which was greatly aggravated when more than 
one transmitting centre was concerned in establishing communica- 
tion between two stations widely separated. As a first attempt to 
remedy this state of affairs, studies were made of the transmitted 
traflie at these large centres with the object of providing direct lines 
where there was sufficient volume of work to fill them. The imme- 
diate effect of this policy was a quickening of the service generally 
and the reduction of the holding time per call, but owing to the great 
increase in the tota! trunk trathe of the kingdom the tendency of the 
new policy in à few years was to multiply the number of trunk wire 
routes, many of which carried only two or three circuits. 

It was, therefore, necessary to introduce a policy of trunk line 
provision which combined the conditions of the direct line policy 
with the economy in construction, maintenance and operating costs 
of the number of multi-circuit routes. With this object in view, 
it was decided to establish special centres for trunk traffic. The 
country was already divided up into a lerge number of local telephone 
areas for the purpose of defining the operations of the National 
Telephone Co. In the majority of cases the area centred around 
the trunk exchange operated by the Post Office and the various local 
exchanges of the company, obtained their trunk service through it. 

The first item in the new programme was the grouping of the local 
areas into a number of larger areas or zones, The original intention 


was to establish these centres at exchanges which had no large 


volume of local traffic. The large centres were already heavily 
loaded with traftie, and in most cases the trunk routes were becoming 
congested, and the difficulties of maintaining heavy trunk routes in 
the vicinity of large towns were increasing. Consequently, the use 
of expensive and relatively inefficient underground lines was fre- 
quently involved. Owing, however, to considerations which it is 
beyond the scope of this Paper to discuss, the special centres were 
established in the largest towns of each zone, and many advantages 
which might have resulted from the zone centre were lost. 

The existing long-distance lines were now concentrated on the 
zone centres, and many expensive diversions and extensions were 
involved. For instance, the long-distance lines connecting Newport 
with London were extended to Carditf ; the London- Bradford lines 
were diverted to Leeds, and Newport and Bradford now obtained 
their long-distance service through Cardiff and Leeds respectively. 
The zone centres now became collecting places for all the long- 
distance traffic originating in or destined for their respective zones, 
and new long-distance lines were erected between zone centres only. 
The subsidiary exchanges of each zone were liberally provided with 
circuits to the zone centres, and the advantages of circuit group 
operating were obtained through it. The operating regulations 
ensured that the holding time per call on the expensive long-distance 
circuits was reduced to & minimum. Moreover, the file and start 
time on all long-distance traffic originating in a zone was equalised, 
a subscriber in a small town being put on an equality in this respect 
with a subscriber in the largest towns. It is obvious, however, that 
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the latter resped an advantage in transmission efficiency on his 
long-distance calls which could not be obtzined by the former. 

On the whole, the zone system hes resulted in è vastly improved 
long-distance service. both ss regerds economy of construction and 
maintenance end plant, end the quelity of service provided for the 
public. The great advances mede in the lest few veers in the 
science of loading underground lines hes, to & certain extent, esn- 
celled the disedvanteges resulting from establishing the zone centres 
in the large towns; but, nevertheless, it is becoming inerea singly 
evident that the origins! ides of keeping the long-distance centres 
away from the large loca! centres wes the correct one, and sooner or 
lester must be edopted. 

The conditions which heve led to the removal of factories from 
large towns to suburben or rur?! districts apply, in my opinion, 
similarly in the cese of long-distence trunk exchenges. It hes been 
urged that the practice of establishing these exchenges outside the 
large centres of populetion hes been tried, end is being «hbandoned 
in the United States of Americe; but the conditions which justify 
the poliev in this country do not obtein in the States. Wheres in 
the States the verious townships ore more or less isolotid end 
separated by vast stretches of open country, the population of Gree 
Britain in the industria! districts especielly is settled in groups of 
towns, the various groups being closely associated in commercia! 
interests, 

With regard to fundementa! studies in connection with telephone 
development, the object of such study is to esteblish first. principles 
of design. Among the importent princip'es of design to be so 
decided ere (a) the laws governing the limits of telephonie speech ; 
(^) the s!ocetion of cepitel expenditure between (1) subscribers’ 
plent. (2) junctions plent, (3) long-distence plant ; (c) erising out of 
(^). the best distribution of copper between the respective sections ; 
(d) the location of primary centres (corresponding to the piers of e 
bridge) on which the whole structure is supported, end the direction 
and disposition of the mein chennels or arteries redièting from the 
primary centres. 

In connection with (a) I mav refer to loeding. whose 2dventeges 
mèy be briefly stated thus: It is possible to increase the renge of 
speech over è given type of esble (within certoin limits) by ebout 
three times ; or, in other words, the emount of copper required for e 
given efficiency mey be reduced to one-third. 

Primarily, the e!loestion of cepite! between subseribers’ circuits, 
Junctions end trunks, must rest upon the electriezl cherecteristics 


of the line; but to è very greet extent it must d:pend upon 5 study 


of the best theoretical distribution of copper, end fundsment! 
equations can be stated which will comprise all the variable elements, 
and thus lead to & scientifie solution of 2 difficult problem. An 


important principle to be borne in mind in these mstters is thet, for 


e given efticiency in ony line, the least weight of copper is used when 
the line is of uniform geuge throughout. It will be evsilv understood 
thet this principle is of vite! importance in any telephone scheme, 
end that the scope of the enquiries involved is very wide. For 
Instance, it requires & study of the distribution end rete of growth 
of populetion. statistics of the prineipsl industries; commercie] 
relations between the verious p>rts of the country or state, and 
the existing means of communicztion, &c. 


Rail Corrugation Investigation in Chicago.—The ~ Electric 
Railway Journal " states that a thorough inspection of 105 
miles of the surface lines in Chicago, the purpose of which was 
to locate all corrugations and measure their depth and length, 
Was recently completed. The purpose of the investigation was 
not to determine the reason for the appearance of the corru- 
gations, but merely to locate them in order to facilitate the 
work of rail grinding. The tools used consisted of a thickness 
gauge of the leaf type, with leaves ranging from 0-004 in. to 
0-25 in. in thickness, a steel straight-edge 81 in. long and a 100ft. 
steel tape. It was necessary to make the working line 
of the straight-edge as thin as practicable. All the measure- 

ments were taken at two-fifths of the width of the ball of the 

. rail in from the gauge line. At the present time the companies 
are engaged in removing corrugations. Kerwin rail grinders 
Were purchased and all work is being done between midnight 
and 5 o'clock in the morning. The linear feet of corrugations 
removed by the machines in the four-hour period each night 
range from 50 ft. to 500 ft. It requires two men to operate 
the rail grinder, which makes the average cost 0-45d. per foot. 
not including the current consumption, oil and repairs. — It is 
estimated that the total cost would approximate 4d. per linear 
foot when all charges are included. ' | 


THE THEORY OF THE SUBMARINE TELEGRAPH 
CABLE.* 


BY H. W. MALCOLM, D.S. 


(Continued from paye 184.) 


Summary.—In this series of articks a short account is given of the 
work of Lord Kelvin leading to the discovery of the “KR” lawand to the 
most simple form of arrival curve. The shape of the arrival curve is 
dependent on the signalling apparatus ; and to obtain the curve under 
practical conditions the apparatus must be taken into account. After a 
discussion of the general theory of the propagation of signals in cables, æ 
method is developed for obtaining arrival and sending curves by simplo 
caleulation, for any form of apparatus. "'r'hne method is illustrated by 
many examples, and is applied to derive the theory of the use of apparatus 
such as arrangements of resistances and condensers. inductive shunts and |, 
artificial leaks, and to show the intluence which they exert on the shape of 
the arrival curve, and, therefore, on the maximum speed of signalling. 
The results are expressed in practical units and are contained in tables, 
and they are applicable to cables of any type. In conclusion, illustrations 
are given of the use of arrival curves to build up a message, at different. 
rates of sending, whereby the influence of the apparatus ean be rendered 
evident. ———-— 

CONDENSER AT ONE END or A CABLE. 

In equation (55) 

C t : \ a” 
"  £, cosh PI e Z sinh PL 
let Z. now be a condenser of capacity K,. Then 


moss de o we See Me 
^ dpK, yK. BK, 
P -KRF RI, 
This gives I(r) =- ~; COS ri-o SIN, 
i XK. r 
and the equation for x is f(r) «0. or 
i K? 1 69 
el Dc z) 
K. z (e) 
Also : 2KRP KRE . R/ . R! 
foe COS Zd- ,,, smr— .,sinr--  cosz 
DK, rk. g“ £ 
R. l l 
= ,snr+-— 
y^ £ COST 
on substitution from (62). Hence 


(oy 


Lobos: sin £ l 
PERU cae 
£ COS L 


where x is given by (62). There is no steady term. 

Let K.=K//10=87-5 mfds.. and, in another example, let 
K,-- K//20=43-7 mfds. The position of the roots of the cor- 
responding equations, tan r —10/r. and tan r=20/r, may be 
obtamed from Fig. 15, and they are contained in Tables XII. 
and XIII. Fig. 16 is plotted from Tables XIV. and XV. 
After t=1-5 sec. the curves are represented to less than 1 per 


(63) 


- 


_ Kl l0 s 
Table XII.—h,.= 10" tan. = F (Fig. 15, Curve A). 


Lr | Yana sin.. Cos 4. 
l 1:429 81° 52 6-097 -+ (9899 4-0-1415 
4:306 m--60? 42 2329 —0-0184 — (3055 
T3398. 2-554? B | 1:383 40-8104 -4-0-5959 
10200 3r 44 26 | 0-0804 — 60-700] —0-7141 
13214 40-377 7 | 0-7568 + 0-6034 -07974 
16-260 — 5-2-31? 36 0-6152 — (5240 R517 
á K? Wo ate By 
—K. ` an. Fin. 15. Curve B). 
Table XIII.—kh, 2d tanc (Fu 
i í. l l | tan a. sina. | COS V. 
4492 xD 210 $452 -esn | 02 
7495 274 60° 27:0 2-003 4 0364 se 
10:512 3r 627 16-5 1-903 — 08852 | pee 
13:342. 4 o^ 54-0 1:4770 4-0-8251 alas 
Eos 1:2038 — 0-7699 — 06383 


— 


5a 450° 90-0 


* Copyright. All rights rescrved. 
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Table XIV.—(Fig. 16, Curve A). 


The equation for x is E =(), or 


1 
tecconds.|0-1 02 03 04 05 07 |10 |15 20 30 | 40 K! | KI 
EE EERE RIS SFT PEE EES E EEEE PT (aerea z T 
y+ 4942 47-15 44-99 42-03 10-97 37-29 32-40 |25-62 20-26 12-67 | 7-93 TTE TUN c EE (64) 
x,— |95°77 62-53 40:84 26-67 17-41 7-43| 2-07| 0:25, 0-03) ... | ... 1 Kl KI 
xs+ 66-53 20-03 6-03 1:81 0-55 0-05] ... |. ie ; | zr posset ^r K, E, 
z— 125-05 229 021; 002 .. ^ ..  .. b .. T . 
zs-- |548 O10 .. 5.5... |. 1. |. | Hence 
a UST ces ios desde. eRe Sas d oe | O ee os ee a 
ee cin HN EXPE: ok oes —— ——— ee EEE C 2Keknes 
*C, | 0-16 2-46 9-97 18-05 24-10 29-91 30-33 25-37 3023 12- e| 7-93 aay 
* Microamperes per volt of sending es " mun à 
Table —(Fig. 16, Curve B. = . (69 
"m ble X V.—(Fig = co, l eee ‘Rie an l " ea l ) 1 Ki Kl) (63) 
t seconds., O-1 |02 |03 |04 | 0-5 0: 0 L5 ae ores 2 de: 
(9 2 |o I 9^. 054 E 15 20 30 40 r  cosr r  cosr]z3? K, K, 
zi 27-13 '25-77 24-48 |23-25 22-09 |19-93 {17-08 |13- v 1021! 6:10 3:65 | This may also be written 
zi— |5285 33.24 20-91 113-15 | 8-27 HE 0-08 | 0-011... i a — rt 
z3+ 037-17 |10-22| 2-81| 0-77| 0-21 | 0-08 | S d us 2Eekàe 
zv— 14-22] 1:12 | 0-09 E DE DON aoe E te C= 2 R d (66) 
ssp 1892 005] :5- Gel web lue Dok chew. a ais din 2 smz, K! KI l cos ayo 
ze— | 0-45 ; Vie ee | is ae | "X R] —— Ex ¢ 
CH pu e o ein cde x K, K,/\sinz z 
ec, | 0-01] 1-68! 6-29 1087 (14-03 116-74 16-27 13-12 /10-20 6-101 365 | When K,=K,, 
mu b Microamperes per oe 7 irai 
EE c NN a Ed 1p qur EE" ERI 1 E * ef . J (67) 
ceni: by the first term of the series (63), and the upper has “rif ^^ M. Et l E) 
approximately twice the height of the lower. The time taken rK,Wsnz z 
ies aes eee ESSER When K,= æ —i.e., when the sending condenser is short- 
TRIE Su 
ME Busen rcu circuited—(65) degenerates to (63). When K,—K,— co , (66) 
16 
x TN 
qu Sa: BRHB HEURE — tt SSRABENHESESEHERNENZUTTL SPOR 
à --4-- H--HH M e 
af PAC a a LET 
S TR OE =| bs A I E 
2 H uuüsSubURHHOnEaÓSEEC dE w RES umm ERE EIE 
x HAHA HH I E x ets ss aan eae E CERES DE 
á Jan S HCE EE BEER gANMERIENBEE ‘n 
B LL z AERE REGERE IE KH 
a Ji T ss a im 
SI 4 | ENERBAE LC It 
b ys Zy T = 
x Oe ae a z 
SEDJA a a” Rees eee 
° Pe eee $ s Gam! Gaeusn! Gup dE EHE RE! —ERMTIDHEC 
Fio. ce OF TAE Sheen OF A REhÀb* Pe ee ee 
Tan x=10/z......Curve A. - Aen Began! SERE VASE RE 


Tan x=20/x...... » B. oL 


aoe a EE ERES Fic. 17.—POSITION or THE ROOTS OF . 
E a+ ttt Tan xe N Curve A. a 
= EE ex 

E >e -H Tan x= — — » B. 

Dian = 

¢ He 

S WI and (67) degenerate with (64) to (4). The roots of (64) are shown 
$ i m in Fig. 17 for K, - K, — KI/10—87-5 mfds., and K,—K, — Kl/20 
$ H ; — 43-7 mfds., and they are contained in Tables XVI. and 
* QUA XVII. By tlie help of these, Tables XVIII. and XIX. have 


Ede been calculated from (65), and the corresponding arrival curves 
Fig. 16.—ArrivaL CURRENT. Sin FaANCISCO-HONOLULU CABLE, 
WITH ws us AT ONE END. CTLELEEILLLLLEILILLLLLLTLTLLLILIIILLLLL IL 


Curve A ..... 2KI/10—87:5 mfds. ? 
PN - K -KI/20—437 


to reach the steady value, which in this case is zero, is very 
much greater than when both ends of the cable are to earth. 


CONDENSERS AT Bors ENDS—DOUBLE BLOCK. 


Microamperes per volt. 
w © 5 


N ~" 
The received current for a periodic source is given by (21) COA EE 
V “Coe aa 
C.= = wane an a 
r aay 1 RENE A e^ 93 es 19 15 30 $5 3* $4 
(Z, 4- Z,) cosh PLE (7 : 2, sinh Pl. Seconds. 


Fic. 18.—ARRIVAL CURRENT. San FgANcCISCO-HONOLULU CABLE. 


RP KRE | i 
Making the substitutions = for Zy- K Lak. for Z,, and ——,.. for | DovuBLE Brock 


—2K, Curve A......Ks— Kr— KI10—875 mfds. 

Z,, the denominator becomes n BosKQ,-Ke—KH20-437 n 
fe AE je + =) cos T are drawn in Fig. 18. The curves for double block are quite 
K, K, i different in shape from those with a single condenser. Most 


noticeable is the disappearance of the long tailing-off shown 
in Fig. 16, and the curves come down sharply to the zero line. 


KR KRP 1 1405 ee 
(- K, E R' 2 ` 


4i 


AAAA AAAA 


THE ELECTRICIAN, MAY 31, 1912. 


317 


CONDENSER AND RECORDER. 


(Fig. 17, Curve A). 


i B 20 
- Table XVI.—K, - K, - K7/10, tan <- an 


x 

Le à Tan <. Sin z. Cos x. 

2.6272 w—29° 27 — 0-5646 4-0-4917 —0-8708 

5307  2-—55' 55 — 1:4779 — 0-8282 -4- 0-5604 

8-067  3-T— 71^ 47 — 46187 4-0-9774 —0-2116 
10-909 — 3---85^ 1 0078 11:468 — 0-9962" — 0-0867 
13819 4r+71° 47 + 30385 +0-9499 -+0-3126 
— 0:8794 | —0-4761 


-+ 1:8469 


16-782 5r+61° 34 


Table XVII.—K. -K,- K//20, tan z - 700 (Fig. 17, Curve B). 


FOE oa: 
* i ———————— 
z: Tan <. | Sin «. Cos z. 
"2.8577 r—16° 16 —03918 4-0-2801. — 0-9000 
5726 2r—31° 57 — (6237 — 0-5292 ` --0-8485 
8-612  3r—46? 36 — 1-058 L 0-7266 — 0-687 1 
11:521]  4-—59? 53 ^——]1-724 —0-8650  +0-5018 
14:461 5r—11? e — 3:027 4-0: ww. ) — 0:3137 


Table XVIII.—F'tg. 18, Curve A. 
04 05 07 10 15 20 '30 , 40 


-r aae E a uuu m, mr P Ee See SS ee 


4. 18-66 [15-92 13-59 11-59 989! 7-20, 4-48; 2-03: 0-92 019 0-04 
4, — 39-99 20-93 10:96 574 300| 0-82) 0-12). p 
431-70 711, 159 0-36 ded C dise: gi cunt us 
s, — 13-001 0:84, 005 ...  ... US MUT 
zs + 93-06, 0-04 


—— — — — — |— ———— —————— M —— € 
—— 


C, 


i Microam peres per sending volt. 


Table XIX. — Fig. 18, Curve B. 


- 


47:346: 287, 1-97 1:12, 0-44 017| 003 0-00 
à 2-9] 137 0-64! 0-14 0-01 s ; 
wa. + 10:55, 192 0-35 0-06 00l; ... ‘ 

0 5 x zu 


*C, |016| 0-57 1-60 215 2:24! 1-83: L11 0:44 0317 | 0-03 0-00 


— — = = 


* Microamperes per sending volt. 


— —Ó € — M — a M ——M—— -— - 


The greatest value to which the current attains is less than 
with à single condenser. Curve A, Fig. 18, for 87-5 mfds. 
+87-5 mfds., may be compared with Curve B, Fig. 16, for 
43-7 mfds., and it is seen that the curve for the two condensers 
separated by the cable is not the same as the curve which is 
obtained when they are both placed in series at one end. This 
proposition was proved above in the general case of any kind 


of apparatus. 


Dor SIGNAL WITH DovBLE BLOCK. 


The arrival curves which have just been obtained for the 
cable with condensers forming double block may be combined 
in the manner already described so as to form the arrival curve 
for a dot signal. This is shown in Fig. 19 for a dot lasting 
one-tenth of a second, and the curves should be compared 
with the corresponding one in Fig. 4, Curve A. The greatest 
height of the curve is attained sooner with condensers than 
without, but the height is only about one-tenth as great. These 
curves have been drawn from Fig. 18 by a graphical subtraction. 
À more accurate representation can be obtained if desired by 
caleulating a table similar to Table II. The slope of the 
arrival Curve A in Fig. 2 for the cable without apparatus is 
always positive, whilst that of the curves in Fig. 18 is at first 
positive and then negative. Consequently the dot curves in 
Fig. 4 are altogether above the zero line; but those in Fig. 19 
pass after a time below the zero line and become negative. 
The algebraic sum of the areas enclosed by the two branches 
of the curve and any time ordinate represents the charge in 
the receiving condenser at that time. 


- =m 


| In the periodic solution 


C.= " 
r Z,, cosh Pl+Z, sinh Pl 


; l 
write R, +; "d for Z.. 
and its inductance is neglected. This leads to the equation 


—R K! 1 
— 7 uu — "10 . LI . * E LJ . . 68 
tan x Ri 1 TR. ( ) 
R KR? COS QUE in z 
Also fa-( "TK. F8 
. RI. OR, l 
and {n= PL. pq c DEC, m from (68), 
R/ RI sin r 2KRP ls d 
p scene a2 ——— SR. ——— 
— rit 
2E K we? > 
Hence ED Ir" "TEE RENÉ NN s ^ : (69) 
*RI [ A cos z|] 
£ cosr Rl 


This may also be written 
: -rt 


2EeEn 
--— Om t (voee l| ———— MEA 
C, A ] sinz 2Kl cosz ey 
E 2 Ko ] 
When R,-—0, (69) degenerates to (63). When K,- œ, (70) 
becomes the series in (57). The position of the roots of (68) 
may be found by applying Fig. 13, Curve A, to Fig. 15, Curve 


"E e 


3 FTT TIE 
s EPHE i me 


PPAF 
! 1 


Microamperes per volt. 


TERE T TERRE ee 


Eas 
TISDMENGS RISEUEFS SES 
1-0 [5f Wn Ter eS N a 


0 02 04 06 08 10 2-0 2:5 30 


oe 
Fic. 19.—ARRIVAL CURRENT. Dor SiGNAL Lastina 0°] SECONDS. 
San FRANcIsCO-HONOLULU CABLE, WITH DOUBLE BLOCK, 


Curve A......Condensers Ks=Kr=K//10=87°5 mfds. 
»  B.....Condensers K,— Kr = K//20—437 „ 

B. They are contained in Table XX. Fig. 20 is plotted from 
(69) and Table XXI. Fig. 20, Curve B, is the arrival curve 
for the condenser alone, reproduced from Fig. 16, Curve B, 
in order to show the influence of the recorder. The effect of 
the recorder resistance is to retard slightly the rise and the fall 
of the arrival curve, but the effect is not so marked as im 
Fig. 14, Curve B, for the cable and recorder alone. In like 
manner the influence of the recorder resistance on the curves 
of Fig. 18 might be shown. 


CONDENSER AT AN INTERMEDIATE POINT. 


It is interesting to see what would happen if the condenser, 
instead of being placed at one end, were inserted somewhere 
along the line of the cable. Suppose that the position is dis- 
tant y from the sending end and l—y from the receiving end. 


R, is the resistance of the recorder, 


(nema pe 


\\ 
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Table XX.—K,.= R//10, K .—K//20, tan z --20/r—zx/10. Table XXII.—k, K//40. tan +/2  20/.+. 
z. | Tan zx. Sin x. i Cos x. "2 sin <. E T 
| mi Racer HN PS muc e ee Oe eT KS dici 
1:4953 857 40} . 13197 l 0-9972 0-07542 2-858 163° 44 0-2801 The 
4460 m76 4 4031 , —09706 | —0-2408 8:612 — 2-133: 24 0:7266 fich. 
4:384. 2-T--63; 5 1:970 | 0:8917 0-4527 ] 4:456 4-- 108° 16 0-904096 with v 
10.183 3-443: 25 ^ 0-9462 — 0:6873 — 0-7264 20-400 6r- BR° 52 0-9998 yor 
12835 4474155 23  ' 0-275 0-2653 0-9642 pq * x» | x he she 
15:461 5r—14 10 | — 0 | 02 — 0-9696 | "A 
uu. T ut d e re cui uM c Table XXIIL.—Fig. 22. Curre A. md n 
Table XXI. — Fig. 20. Curre 4A. i seconds. 0-1 0:2 0-3 0-4 : 0-5 0-7 1-0 1-5 9.() 3.0 Hie 
TUM TE CUR oe T e Rr -— M Pia 
feconds. O01 02 03 04 ^05 07 10 13 20 30 40 4, + 303-43 [251-51 208-47 172:80 14323 98-38 2603 2183 858 131 — 77 
— p uu e Mu ue ee 6741. 1226 2 wk; 
z, +! 27-39 26-02 24-72 23-48 22-30 20-12 17:25 13:34 10-32 617 3-69 » j8 3-00. 0-03 T MR RD NES The 
z, — 57-51 3634 22-07 1451 917 353 0492 009 001 .. aa, ps + 003 "LEONE M BEEN add: 
ty + 4746 1355 387 DIL 032 0903... 4.0 020 060. DE NR MESE Mu EE NE Ws as 
3» = pin es 0-20 0-09 eee | coe eee ie. ees eee eee m 0, ies 320. 37 255. 37 203. 56 162: 26 129. 33 go. 17 4l 62 13- 39 4:3] 0-45 
$ i 0:0] IE a sg sss Eu ss Ss m Ere m l1, — 52-19 6-78 O-88 0:11 0-01 ii . pod AN dro E 
z = í T si € Sis T seg TO en ssu m=- 9, — 1:39 A. T" E vu S n u $i i Reis 
T eu c cu cred e uUi. xe ulus — 2s 4 j PN; 
Cat O08 124 542 1006 13-45 1640 1633 1325 1031 617 3-69 | NE BEIM ME D M ym 
S. c eee ee BP e e 7 | RE OPER PUE UEM MUR e NAA Er wit! 
* Mic ‘roam peres per sending volt. i rid ry L65 6-26 1084.13:96 16:21 1441 8-53 427 086 (ern 
e e dove * Microamperes | per sending volt. BENE H 
Vm, 18 the voltage on the sending "m of the inserted im- | ——-—— S . Ad n Bos dra E - " 
Ad r " 31 . LI " . . PT ara à ul 
pedance Zm and Vm, the voltage on the receiving side; C, is jus IKRE "m „z KRE Mc RI. RI ims 
15 - arp (O8$.,sin,-— snr 7 
wr a PR. CU DO GR, 70929 ET p C DE 
rele an op SERS SS HHHHHAHHHHH-HHHHH-- EBEN hrs 
xs Sey Ane. IL -EH-H-EHC-EHTHHHA [epa EET —RI RI. RI ae 
3 xe OAR which becomes, or ,sinr- `. when (74) is substituted ka 
v ETPA E ono x p r du 
$ uL BEC ee . Hence * 
x Pa "S {tt GUERRES BN j T 
Am LIS. wats ptt tt EESE OW» vp. 2I MUSEI S ul 
b | Ta UND 2Ee Kae z 2Ee ARE | 
& [T peer a ee x 0. s (75) o4 
9€ "LE BENEdEBZ ANRE GERA rpi PT vmo Ri e 
$ gt AEN TTTS lll. B A F TM 
t bed AEP eee eer eee eee as ~ v 
S A iare d 
E ooo HEE un Lt Es eee id Hine we 
Sal eee et thet eee H Egg If K,, be put equal to K//40, then (74) is tan y= 10/y, where | — . 
LM rp IT HIEEEPBESECLÉE IEEE ILE LII] | y7/2. The y roots of (74) are then the ^ as th t > 
0 Of 94 04 99 10 15 20 $5 39 36 40 Same as the r roots Ut 
eL in Table XII. Thev are contained in Table XXII. Fig. 22 EE 
|Fic. 20.—ARRIVAL CURRENT. San FnaANcisCO-HoNoLULU CABLE. m 
Curve A (vith condenser and poene Kr — K/ 20 -437 mfds.; R —RI/IO--497:5 ohms. ; an 
»  B(with condenser only)... ess Kr K1/20 — 4377 mids. 
sal, 
Ex tu 
3 1 
S ER 
Fic. 21.—APPARATUS AT AN INTERMEDIATE POINT. E e 
o X UM 
are i S es 
the current through the impedance. The periodic equations | X id 
. &re, from (14) and (15) E 
Vg V, cosh Py — Z,C, sinh Py ue 
C,, =C, cosh mM /Z, sinh Py s 
0 — V4, cosh P(l—y)—Z,C,, sinh P(l—y) } . (71) G 
| C,=C, cosh P(I— y) —V m./ Zo sinh P(I— y) dida cu 
and V i Vm Zn. Eier i CURRENT. San FnawNcisco-Howornvrc CABLE. Diy 
] s , : ; .. With single condenser Ku at the middle, Km- 4 dr 
From the five homogeneous equations (71), C, is obtained in C. Ba Wih condenar Ka and Kr at oars Ke KR a mds <7 
terms of V, by elimination of the four quantities Vm, Vm Purdue DES a E 
C,and C,. Thus "T 
m v is drawn from (75) and Table XXIII. After t=0-4 second, x 
C> : . (72) | (75) becomes, to less than 1 per cent., T 
" Za cosh Py cosh P(J— y) + Zo sinh PI 9E (1858,21 " ps 
If y —i— y, that is, if the impedance 2. m atthe middle point of Ca [ 0-9107e7 xum — eT sue |. . « (76) An 
the cable, then (us 
V, 73 In Fig. 22, Curve A is the arrival curve for the single con- Yes 
— e . e 
(eo eme +7 OEC EE. (73) | denser at the middle of the cable, and Curve B is reproduced d 
4, cosh? > gt Zo sinh Pl from Fig. 18 for the sake of comparison. The arrival curve for (OU 
K.P di the single condenser at the middle resembles in type more s 
Suppose that Z,, is a sci of capacity K, Proceeding as | closely the curves of Fig. 18 for double block than those of is 
before, the equation for z is Fig. 16 for a single condenser, and the current rises to a much it 
fx) = RP d zr RI NET | greater value. This result opens up a promising field of hi 
^ eK, 2 r i investigation, but it must be left for the present in this gen neral 
survey. The curves for double block and a single condenser > 
r f L 
oc sm cos | —0 at the middle. or for a number of condensers along the line o jq 
= | (74) | the cable, could be obtained in a similar manner. D" 
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(To be continued.) 
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THE MAGNETIC PROPERTIES OF ALLOYS. 


À recent meeting of the Faraday Society was devoted to a general 
discussion on this subject, Sir Robert Hadfield, F.R.S.. presiding. 

The CHAIRMAN first gave a brief account of the early work in this 
field, referring more particularly to the non-magnetic ferro-alloys 
with which he had been associated. He pointed out how magnetic 
properties depended on heat treatment as well as on composition, and 
he showed a bar of manganese steel which was magnetic at one end 
and non-magnetic at the other. To illustrate the necessity of 
working carefully through whole series of alloys before any conclusions 
could be arrived at, he remarked that whereas a 5 per cent. man- 
ganese steel wes very brittle and magnetic the addition of 14 per cent. 
nickel rendered the steel both very tough and non-magnetic. 

The first Peper was read by Geheimrat. Dr. E. Gvwr1cn (Berlin). 


and deelt with 
** The Magnetic Properties of Iron-Carbon and Iron-Silicon Alloys.” 


The experiments conducted by the Physikalisch-Technische 
Reichsanstalt. on which the author reported, were commenced a few 
years ago on the instigation of German technologists and with the 
Joint assistance of the Verband. Deutscher Elektrotechniker. some 
German ironmasters and the Metellurgical Laboratory of the Technical 
High School at Aachen (Profs, Wüst end Goerens). The experiments 
aimed at investigating the relations between the magnetism of iron 
alloys and their chemical composition and thermal treatment. 
Although the researches are by no means completed, the Reichsan- 
stalt would like to communicate some of the results obtained to the 
Faraday Society as a contribution to this discussion. The results 
concern magnetisation up to saturation. coercive force. remanence 
and the electric resistance of the alloys iron-carbon and iron-silicon. 

Carbon, it is well known, behaves in these alloys in very ditferent 
ways according to the thermal treatment (slow or rapid cooling) it 
has undergone, and the differences can be traced in the physical pro- 
perties, as well as in the structure (cementite. pezrlite. martensite. 
temper-carbon) which is characterised by the presence of the carbon. 
The carbon which is dissolved in the iron has the strongest influence 
upon the magnetic properties, and it has resulted that tho coercive 


force of these alloys increases proportionally 25 the dissolved carbon. 
These conclusion: are important for 


while the remanence decreases. 
The earbon present as 


the manufacture of permanent. magnets. 
impurity plays, however, elsp an exceedingly important and very 
disturbing part in the menufacture of dynamo steel. transformer iron. 
&c., which are to be particularly soft mognetically. because the carbon 
decreases the permeability and increases the hysteresis loss! Since 
carbon cannot altogether be eliminated in practice, the manufacturer 
has to attempt to render it innocuous so far s possible, and the 
author's experiments demonstrate thet a considerable addition of 
silicon has this effect. 

In 1890 Barrett, Brown and Hadfield published experiments which 
proved that the addition of silicon to iron diminishes the electrie con- 
ductivity without impairing the magnetic properties; On the 
strength of these observations, the Reichsanst2lt induced German 
iron-works to make transformer sheets out of silicon-iron in order to 
reduce the Foucault-current losses in the transformers. The realised 
improvement was much greater than was expected ; for it resulted 
that the magnetic properties were generally improved. and the hyste- 


resis losses in particular much reduced. The part which the silicon 


plays in this improvement is not clear yet. The experiments of the 
Reichsanstalt show that the influence is not a direct one. for in that 
case the magnetisation should increase with increasing silicon per- 
centage. particularly in fields of high intensity. The saturation value 
should hence increase, whereas it decreases. just os if the silicon were 
à non-magnetic addition to the iron merely acting by reducing the 
effective cross-section of the iron. The influence of silicon is hence 
indirect. and it seems in some way to counteract and to eliminate the 
detrimental effect of the carbon. For it would appear that on con- 
tinued heating the carbon cannot remain dissolved in the iron. being 
transformed partly into the lox; detrimental cementite, and partly 
into the altogether harmless temper-carbon. 

The microphotographs which Prof. Goerens (Aachen) has taken of 
the magnetically examined specimens are in very satisfactory agree- 
ment with the results of the studies of the alloys of iron-carbon aad 


Iron-silicon. 


Prof. E. WEDEKIND (Strasburg) then read his Paper on 
“Relations between the Magnetism and the Stoichiometrical Con- 
stitution of Chemical Compounds.” 


The present state of our knowledge concerning the dependence of 


the magnetic properties of compounds upon the nature and the 
number of the elements entering into combination may be summel 


up in the following statements: (1) The magnetism of simple chemi- 
cal compounds, derived from a ferromagnetic metal or a metal of 
latent magnetism, is a well-defined molecular property of the com- 
pound which is connected with the stoichiometrical composition or 
with the constitution of the compound ; (2) the magnetism of simple 
compounds of ferromagnetic metals is throughout essentially feebler 
than that of the metal, so far as independent. representations of 
valencies are concerned ; (3) simple compounds of metals of latent 
magnetism (Mn. Cr. V. presumably elso Ti) are as a rule more strongly 
magnetic than the metals ; the maximum intensity depends upon the 
stoichiometrical composition. however, particularly in eases where 
several compounds exist of the same components. Manganese has a 
maximum in its trivalent state with regard to the elements which ean 
themselves be trivalent, i.e.. in the atomie ratio 1: 1l. Nome of these 
compounds behave like permanent magnets; (4) with the inde- 
pendent oxides of manganese. chromium and vanadium the suscepti- 
bility appears to be a function of the metel percentage, in the ease of 
the vanadium sulphides a lincar function of the sulphur percentage ; 
the magnetie susceptibility is thus dependent upon the valeney of the 
metal in the respective compound. (5) So-called mixed oxides or 
sulphides which do not represent uniform valencies are with all the 


metals more intensely magnetic than the independent classes of com- 


There is a correlation with the acid nature of the one com- 
Such a compound 


(6) The 


pounds, 
ponent, which always represents the higher oxide. 


is always graphically revealed by a sharp bend in the curve, 
magnetic susceptibility decreases on the whole with decreasing 
atomic weight of the chiof metal. Several manganese compounds are 
still ferromagnetic. Of chromium compounds only the two mixed 
oxides already referred to are still ferromagnetic ; none of the vana- 
dium compounds are any more decidedly ferromegnetic. The mini- 
mum is probably reached in titanium. which stands to the lett of 


vanadium. and in the titanium compounds which are now being 


investigated. The next element in succession, seandium, is already 


diemegnetic as oxide. 
Dr. James G. Gray and Dr. ALEXANDER D. Ross (Glasgow) 


presented a Paper 
* On the Magnetic Properties of a Variety of Special Steels at Low 


Temperatures, '" 
which was read by Dr. Ross. 

Specimens of iron. cerbon stel, silicon steels, chrom steels. &o., 
were tested at room temperature and when immer-ed in boiling 
liquid air. in the conditions brought «bout by normalising. annealing. 
and quenching the metel at various temperatures. lt was found that 
the effect of cooling the specimens was in general to diminish the per- 
meability for low field strengths, end to increase it for high fields. 
A magnetisation curve corresponding to—190 (€. lies initially below 
and finally above one corresponding to 15°C. This is shown to be in 
harmony with the theory of clementary magnets whose intensity of 
magnetisation and polar length varies with the temperature. It was 
found that in general the crossing point of the 1-H curves correspond- 
ing to 15°C. ond — 190°C. respectively is higher the greater the amount 
of the added element present. This rule holds in any of the con- 
ditions mentioned above. The value of the mognetising force necessa rv 
to bring about crossing of the magnetisetion curves for the material 
at l5 C. and — [190 C. is very low in the case of chrome steel. For a 
specimen of this variety of steel containing 1 per cent. of chromium 
the curves crossed for a field strength of 8 (G.S. units. Cooling to 
the temperature of liquid eir results in the coercive force being in- 
creased. and this effect is very pronounced in the case of materials 
which have been quenched. For high carbon steel in the quenched 
condition the cocreive force at room temperature is 32: at — 190 C., 
it is 50. 

Dr. ALEXANDER D. Ross also read a Paper on 
** The Magnetic Properties and Microstructure of the Heusler Alloys."' 


The Paper describas a series of tests on ternary alloys of copper. 
mangenese, and one of the elements aluminium. tin. antimony and 
bismuth, and also on several magnetie binary alloys. Details are 
given of the method of casting and annealing the metal. and a deserip- 
tion is given of a special form of magnetometer which was designed 
in order to increase the accuracy of tho tests. The primary object of 
the magnetic tests was (1) to determine the magnetic quality of the 
alloys in the condition as cast, (2) to find the best thermal treatment 
for rendering the metal of good magnotie quality. (3) to test the 
'ariation of permeabilit y with temperature, and (4) to investigate tho 
effects of annealing and quenching th^ alloya at various temperatures, 
The Heusler alloys are improved by annealing at 180°C. The best 
duration of the anne ling process varies from a few minutes to several 
hours, according to the composition of tho specimen. — It is found that 
the effect on the magnetic quality brought about by cooling these 


- alloys to the temperature of liquid air is decided!y different from what 


—— HÀ 
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is found in iron alloys. The magnetic experiments combined with 
thermal and microscopic tests have proved that the Heusler alloys 
are solid solutions probably consisting of Cu, Al and Mn,Al in the case 
of magnetic ternary alloys of copper, manganese and aluminium. 
There is no indication of the occurrence of ternary compounds. and 
the experiments do not support the theory that the magnotic quality 
is due to a change brought about in the transformation temperature of 
manganese through its solution in copper or copper-aluminium. 


A Paper by Dr. S. Hivrert (Berlin) and Dr. E. CoLVER-GLAVERT 
(Sheffield) on 
* The Magnetic Properties of Nickel and Manganese Steels with 
| Reference to their Metallographical Composition °’ 
was read by Dr. Colver-Glauert. 

A series of nickel and manganese steels (5 to 33 per cont. 
nickel and 5 per cent. to 10 per cent. manganese) were investigated, 
by quenching from various temperatures and other thermal treat- 
ment, and thon quantitatively measured magnetically at room tem- 
peratures. From the products so produced cooling experiments were 
carried out to-180°C., and the specimens were then re-heated in 
stages to the highest initial temperature. employed. and similar 
magnetic investigations pursued, The following results were ob- 
tained :— 

At high temperatures (1.2007C.) compounds are produced which at 
room temperatures are strongly magnetic, the only exception being 
the 33 per cent. nickel steel. This proves that the allotropic theory, 
which holds that magnetism rests entirely with a iron, is no 
longer tenable as regards these steels, since the slowly-cooled steels 
are less magnetic than those quenched from high temperatures. 

The 25 per cent. nickel steel, which most commonly occurs in 
practice when a non-magnetic alloy is required, was subjected to very 
close investigation, and a diagram produced showing the magnetic 
“life of this steel for all temperatures. and showing the conditions 
under which its magnetism may vary between zero and maximum. 
This maximum is practically such as would be expected from a 
mixture of iron and nickel of the proportions found in the stech In 
this steel two irreversible temperature hysteresis loops are found and 
shown in diagrammatic form. The 33 per cent. nickel steel was 
found to be quite different from the other iron alloys, and it seems 
highly probable that steel of this composition must be regarded as a 
special compound. 

Metallographie investigations prove that for these steels it is im- 
possible to correlate any given structure with given magnetic proper- 
tics. In this investigation sulphurous acid was used as the etching 
medium, and the structures obtained are different from those usually 
shown for nickel steels, being much more similar to those of meteoric 
Iron. The manganese steels were investigated in collaboration with 
W. Matthesius. 


Dr. S. HirPERT and Dr. T. DIECKMANN presented a Paper, commu- 
nicated by Dr. CoLvER-GLAUCERT. entitled 


“The Magnetic Properties of the Compounds of Manganese with 
Phosphorus, Arsenic, Antimony and Bismuth.” 


. The magnetic change points of these compounds were proved to be 
closely connected with the atomie weights of the substance com- 
pounded with the manganese. The highest is that of Mn Bi (380 C.) 
and the lowest that of MnP (18°C. to 25 C.). If this latter is warmed 
in the hand, it no longer reacts with a magnet. but immediately does 
soif itis placed in cool water. This was experimentally demonstrated. 

The following is a summary of a Paper communicated by Dr. E. 
TAKE (Marburg) and Dr. F. HEvsrEn (Dillenburg). 

l. In order to account for the pronounced ferromagnetism of the 
Heusler alloys. aluminium or tin-manganese bronzes, Guillaume 
assumes with Faraday that pure manganese exists in a strongly 
magnetic modification, which undergoes transformation at a very 
low temperature ; this temperature is said to be raised by the addition 
of Alor Sn, so that the magnetism of these allovs becomes apparent. 
This hypothesis is not based upon facts. and the arguments are not 
sufficiently supported ; it would, moreover, not explain the strong 
ferromagnetism of the Heusler manganese alloys with As, Sb, Bi 
and B. 

2. Heusler, on the other hend, has advanced a hypothesis which 
perfectly explains all the phenomena ; for h? has not only discovered 
the ferromagnetic manganese alloys, but he has also first proved. in 
1903. that the appearance of the strong ferromagnetism is due to the 
formation of chemical compounds, and that the ferromegnetism is 
thus e molecular phenomenon. 

3. It is stated and demonstrated in detail which these strongly 
ferromagnetic chemical compounds are (Heusler. Haupt, Preuseer, 
Williams. Ross, Hilpert). The research above referred to proves the 
Heusler Al-Mn bronze to be, in physical respects, execedingly interest- 
ing material, of valuable properties, expecially as regards hysteresis. 


4a. By the process described by Heusler the malleable Al-bronzes in 
particular can b? converted into an unmagnetie modification which, 
suitably aged, yields a strongly magnetic material of very small 
hysteresis (Heusler, Asteroth, Take.) ; 4b. By the method of Take 
the malleable Al-bronzes in particular may, by another ageing pro. 
cess. be transformed into a permanently magnetic modification of 
exceedingly high intensity. 
5. Hypotheses for explaining the strong ferromagnetism of the 
chemical compounds on the electron theory have been suggested by 
Richarz. Weiss and Take. 
6. The physical properties mentioned under 4a are duc. according 
to Richarz, to a very slight formation of complexes of the elementary 
magnets in the one case, and to a very pronounced formation of such 
complexes in the other case. 
7. According to his experiments the phenomena of ageing are due, 
according to Take, to two transformations ; the first transformation 
is the graduel formation of tho strong ferromagnetic compound of 
Heusler; the second is the gradual complex formation, a5 also sug- 
gested by Richarz with regard to the experiments by Heusler and 
Asteroth. This complex-formation also gives rise to the enormous 
coercive forces which are observed in the ease 4b. 


Prof. A. A. KNowrTON and Dr. O. C. Crirronp (Utah. U.S.A.) also 
presented à Paper on 


** The Heusler Alloys. °’ 


The Paper is a contribution to the study of the following questions : 
(1) What conditions of preparation and thermal treatment must be 
observed in order that any alloy of any given composition may be in 
condition to exhibit the maximum possible intensity of magnetisation 
af saturation * ; (2) what are the exact relations between composition 
and the two factors of magnetie quality—hardness and intensity of 
magnetisation at saturation ?; (3) upon what factors does the trans- 
formation point of a given alloy depend, and what is the exact form 
of the relation ? 

The specimens tested were in the form of rings, prepared by pro- 
longed heating in a graphite crucible and cast in a hot carbon mould. 
The results of the tests show that percentage composition is relatively 
unimportant in determining magnetic quality as compared with heat 
treatment. Thoroughness of mixing is also an important factor. 
difficult to separate from heat treatment. It would appear that 
under the best conditions of mixing and chilling the maximum 
possible induction. for a given manganese content, increases with 
increasing percentage of aluminium. Heusler and Starek's assump- 
tion that the best results are given by atomic proportions is not 
regarded as conclusive, For the details of the experiments made the 
originel Paper must be consulted. but the authors conclude that it 
will be imposible to decide what composition will give the alloy of 
maximum possible magnetisation until the conditions of the best 
thermal treatment have been worked out over a wide range of com- 
position, Sensitiveness to heat treatment and magnetic hardness are 
closely dependent upon the proportion of aluminium present. while 
the transformation temperatures depend largely upon the percentage 
of copper. 

The Paper ends with a brief consideration of the following possible 
hypotheses as to the nature of the magnetic units m the Heusler alloys. 
These may consist of : (1) The molecules of a chemical compound of 
manganese and aluminium, or groups of such molecules ; (2) man- 
ganese molecules or groups of such molecules : (3) complex groups, 
which form the structural elements of a certain type of mixed erystal. 
and contain at least two different kinds of chemical molecules. 


Prof. PrERRE Wiss (Zurich) communicated a Paper entitled 


“The Magnetic Properties of the Iron-Nickel, Iron-Cobalt and 
Nickel-Cobalt alloys. " 


When the results of quantitative investigations of magnetic pro- 
perties are considered from the standpoint of the author's kinetic 
theory of ferromagnetism. all the metals appear to be homogeneous 
solid solutions, The saturation intensity of magnetism is the result- 
ant—not the sum—of the molecular moments and at absolute zero. 
when heat movements have ceased to exist. the saturation intensity 
gives the true moment of the molecule. By molecule the author 
understands the atoms which are rigidly connected with on? another : 
the atoms may also b? articulated, i.e.. magnetically free to assume 
any orientation. In the case of substances like oxygen end the salts 
of metals (in the solid or dissolved states) the eoefficient of magnetisa- 
tion is inversely proportional to the absolute temperature. By 
multiplying this coefficient by the absolute temperature, we obtain 
the Curie constant, and the molecular moment (which cannot expert- 
mentally be determined in these substances) can be deduced from the 
Curie constant. When the magnetic moment of the nickel atom 13 
followed through varied temperature conditions in the nickel com- 
pounds, the moment is found to be represented by multiples of a 
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common factor, 1123-5, which the author calls the '* magnéton.” At 
absolute zero the magnetic moment of the Ni-atom is 3x 1123-5. or 
3 magnetons ; at temperatures ¿bove the Carie point (at whieh the 
strong magnetism disappears) it is 8 magnetons, in salts 16 magnetons. 
The same common factor is found in the magnetice moments of the 
etoms of Co. Mn. Cr. V. Cu, U, and seems, theretore, to constitute the 


common elementary magnet. 

The assumption of the existence of these magnetons has proved 
useful in the study of the alloys of iron-nickel, nickel-cobalt. iron- 
cobilt. which the author has been investigating in conjunction with 
G. Foox, F. Hegg. O. Bloch and A. Preuss, Tho researches, details of 
which are given. indicate the existence of the compound Fo,Ni (30 
magnetons, or 10 per atom) alroady to be traced on the melting-point 
curves of Guertlor and Tammann, though not recognised by them. 
In solid solutions the molecular megnetiec moment is additive. but not 
in compounds. Conclusions are also drawn as to f-iron (probably 
Fe,). qiron (Fe), éiron (Fe). The interpretation of the results 
appears clear in the case of the reversible Fe-Ni allovs and of the 
Ni-Co alloys; the irreversible Fe-Ni alloys and the Fe-Co display 
complex phenomena. — There is; however. also a definite compound, 
Fe,Co. which is more magnetic than pure iron ; its technical appli- 

One of the curious features is that nickel. in 


cation is being studied. 
its reversible ferro alloys, is in à state which the pure metal only 


the surrounding iron molecules thus 


assumes at higher temperature ; 
exert a '* repercussion ` effect upon the interior magnetic condition 


of the nickel atom. Cobalt does not atfect nickel in the same way, 
but cobalt has this effect in the alloys of cobalt and iron. 


The CiiAIRMAN communicated a Note in which he criticised the evidence 
usually brought forward for the existence of a non magneti? adamantine 
There might be modifications in the molecular constitu- 


Blormof iron. 
tion of iron at high temperatures, but that there was allotropy in the 


accepted sense of the term remaried to be proved. There were iron alloys 
which were more magne tte than iron, and under the allotropic theory this 
would mean still another allotropic form of iron. He supported Prof. 
Knowlton's view that ferromagnetism was neither atomic nor molecular. 
but cristalline : but more light would have t» be thrown on the molecular 
constitution of iron itself before one could generalise on the question. 

Prof. H. Dc Bois recalled the fact that in addition to the three classical 
magnetis metals, Weiss had. preparcd manganese electrolytically which 
was ferr.magzetiss— Ho next rferr d to the magneto-optical rescarches 
that were being carved out in his laboratory, and stated that a piece of 
manganese steel which was non-magnetic as a lump distinctly showed the 
Keer effect, the effet being variable for different. pitches on the mirror 
which reflected the light. This mag.cto-optical method afforded a means 
of studying the surface patch by pateh. A great many other alloys and 
compounds which were non- magni tic ia the lump also showed the same 
cif«ct. 

Prof. B. HorkissoN thought that the most. promisiag direction. in 
which to pursue a systematic study of magnetis materials with a view of 
throwing light on the nature of magnetism was investigation in fields of 
very high density. Another. promising line of investigation was the 
relation between the saturation va'u + of magnetisation determined in that 
way and the temperature effect. As far as was known at present the 
general character of that relation was much the same as that obtaining 
between the pressure and temperature of a gas or liquid near its critival 
point, and this was a very illuminating analogy. Experiments in high 
fields were of value in that accidental effects of structure were eliminated. 
H^ had shown, for example, that iron could be stretched far beyond the 
chisti? limit i1 a very powerful field without changing the intensity of 
Magnetisation by so much as 1 per cent, 

Dr. W. Rosesiatn criticised Prof. Hopkinson's statement regarding 
the“ accidental " character of minute internal structure. He considered 
that while the use of fields of high intensity was of value it would oblite- 
rate the effect of many things of interest and importance in themselves. 
It seemed t» him that there were cireumstances of a purely molecular 
character and also of a structural character, and one would have to try to 


disentangle the two. 
the existence of a hard form of S-iron, he objected to the use 


As regards 
of the word © adamantine,” although he believed in the existence of a 


distinetly harder form of iron which was stable at high temperatures and 
which could be retained by quenehiag. As regards the Heusler alloys, 
his own work, confined to a range of 11 per cent. aluminium and 10 per 
cent. manganese, confirmed Dr. Ross's view as to the non-existence of a 
ternary compound to the cupra-muaganese system which explained the 
Magnetic effects of these alloys. The alloys of aluminium alone were 
strongly magnetic, ard, coarequeatly, the view ho took was that the 
magnetic qualities of the Heust-r alloys were due to the presence in them 
in solid solution of Mr3 A. An ingot of this substance would spon- 
tancously disintegrate to a heap of powder, and it was magnetic both 
11 the bar and in the powdery form. 
4 Dr. CECIL H. Drs n, in a written communication. suggested that the 
ageing " of the Hensler alloys might be a complex effect caused by the 
formation of inter-metallic com pourds, the equalisation of com position 
by diffusion and the union of ultramieroscopic particles of various phases 
to form physically more stabl» aggregates, All of these processes might 
be concerned in modifying the magnetic properties. Further careful 
Investigation of the alloys, made from pure materials, was necessary in a 
thoroughly well-equipped laboratory and working at high magnitications. 


a 


TEST OF MIXED-PRESSURE TURBO-COMPRESSOR. 


An interesting test of a mixed-pressure turbs-compre:sor for the 
new Hucknoll Colliery wes carried out at the works of the British 
Westinghouse Electric & Mfg. Co. on Friday last. This tvpe of 
compressor js pirticularly adapted for mining work, and is fre- 
quently utilised to compress vir for rock ond coal-drilling machinery, 
portable tools, &e. [t is constracted under Rateau patents, the 
method of assembling the impeller wheels on the shaft being similar 
to that employed in the British Westinghouse impulse type of steam 
turbin ». 

Turb »-hloweri and compressors wore only rendered. precticably 
by the development of high-speed steam turbines and electric motors, 
owing to the exceedingly high angular velocities necessary, Whether 
a steam turbine or electric motor is employed depends on the par- 
ticular circumstances of each caso, such as whether exhaust steam is 
available, &c. 

For driving the compressor in question a mixed pressure turbine 
was utilised. the high-pressure section of the turbine having one dise 
Wheel and the low-pressure side four disc wheels, The test con- 
ditions were high-pressure steam at 80 ]b. per squere inch and 
low-pressure steam at 161b. per square inch, the vacuum boing 
equivalent to 274 im. of mercury. The breke-horse-power we: 
1.480. and the speed 4.000 revs, per min. when the compressor was 
giving its rated output. 

The number of impellers in ezch easing of the compressor we: 10 
and the capacity of the plant was 7.500 eubie ft. por minute et a 
genge pressure at the outlet of 80 Ib. per squere inch. Under thes 
conditions the ste» m consumption whon high-pressure steem wes 
employed wes 151b. per brake-horse-power-hour. whilst with low 
pressure steam the figure wa: 23-5 Ib. por bro Kk hozie- power hiour. 

The increase in temperature whieh takes plste during the process 
of compression renders some forn of cooling necossery. dn thy 
present case it was specified that not mor» then 300 gelon: of water 
per minute should be required, the initiel temporeture being 70 F. 
end the fins] tempereture 80 F. Those figaros, as well es the other 
guarentecd figarss, were sc.tisfectorily met on test. 

We may mention that our repressatstive noticed thet £ number of 
turbo blowers for blast furnvee work were also under construction 
by the British Westinghouse Co. Sach blowers, which operete at 
much lower pressures than the compressors, have linge applications 
for blast furnaces, iron foundries, copper smelting works, Bessemer 


converters, g*3 work: end chemica! works. 
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RELIEVING THE RATES. 


Like the CHANCELLOR or THE EXCHEQUER, the borough 
accountants and finance committees of the various local 
authorities have recently been giving much attention to 
estimating the probable revenue and expenditure of their 
respective municipalities for the current vear; and, like 
the CHANCELLOR, thev have found that the expenditure side 
of the accounts exhibits from vear to vear a tendency to 
expand. Not only so, but, owing to larger sums being 
required for education, street lighting, recreation grounds, 
free libraries, the maintenance of the streets &^, the inerease 
in expenditure usually outruns the growch in rateable value, 
With no fresh sources of revenue to be tapped it naturally 
follows that revenue-producing undertakings must. be still 
further squeezed, or an increase in the local rates must be 
faced. Municipal councillors, and more particularly those 
who have m prospect an early appeal to the ratepavers for a 
renewal of confidence, naturally hesitate to incur the odium 
which would result from an increase of the rates, although 
this should be looked upon as the natural result of the addi- 
tional facilities provided for the publie. With this alternative 
prominently before them, it is not surprising that some 
councillors turn their attention to the trading departmonts 
of the local authority to see whether more so-called © profit " 
cannot be squeezed out of such undertakings. In this wav 
they hope that, in addition to obviating anv increased call 
on the ratepaver, it may even be possible to bring to the 
notice of their constituents the flourishing condition of the 
undertakings controlled by them. Whether, however, the 
extraction of such sums from the undertakings in question 
is justifiable, logical or well advised is rarely considered ; 
as a matter of fact, it may, in some cases, be detrimental 
to the welfare of the undertakings in question, and, in the 
long run, of serious consequence to those ratepayers who 
will at some future date have possibly to bear the respon- 
sibility of an insufficient reserve fund having been built up 
in the prosperous vears of such undertakings. 

Our Municipal Notes columns frequently provide 
instances bearing on this question, and the case of Man- 
chester may be cited as an example. About a fortnight 
ago the City Council had before them the annual estimates 
for the current year, which showed that it would be 
necessary to raise the rates by 21d. in the pound to meet 
present expenditure; but by increasing the proposed 
contributions of the various trading departments of the 
Corporation anv addition to the rates was obviated. The 
Electricity Committee anticipated that they would be able 
to hand over as a result of the vear's trading a sum of 
£19,496 in relief of the rates. A year ago the proposed 
contribution of this Committee was increased by the 
Council by over £5,000, and on the present occasion, in 
spite of an explanation by the Chairman of the Committee 
that the recent coal strike, increased wages and higher 
assessment would absorb the whole of the surplus revenue, 
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a similar poliev was pursued by the Council, the electricity | recently, and we think rightly, been much troubled about 
department being directed bv the Council to increase their | the sums handed over by municipal gas departments to the 
contribution to the rates to £24,500. Turning their atten- [| relief of the rates, and it calls on the Local Government 
tion next to the tramwavs, an amendment was moved that | Board to take steps to prevent such sums being extracted 
the Tramway Committee’s suggested contribution of | from the pockets of the poor to relieve the richer section 
£85,000 to the City funds should be raised to £100,000. It | of the community. Without looking into this particular 
seems scarcely credible that this huge sum, taken, it should | view of the matter, we think it would be well if the 
be noted, from the pockets of those who use the tramways, | Board would look into the whole question of the disposal 
was appropriated by the Council, and that only 17 members | of such profits by municipal departments. The question 
out of 57 voted in favour of the Committee’s recommenda- | undoubtedly requires. investigation, so that. the present 
tion. After this it is not surprising to learn that the gas | haphazard methods may give way to some recognised 
department's contribution to the rates was increased by | system, We have, in general, opposed the relief of 
£10,060, making it £50,000, the department also supplying | the rates. by municipal departments; the ratepaver's 
the gas for street lighting at cost price. view of the matter will. doubtless be ablv presented 

Proceedings such as these must obviously bring municipal This view 
The Committees in 


when the question comes up for discussion, 
is that as the ratepayers have to make good any loss 
incurred by the municipal trading departments, and, in the 
case of the rapid depreciation or obsolescence of plant, 
| they might have to meet a heavy liabilitv: hence they are 
entitled to some return for this risk, which is, in many cases, 
possibly unwillingly borne by them. In the case of tram- 
wavs, moreover, which are extensively used each day by 
business people who reside outside the municipal bound- 
aries and who, therefore, obtain all the advantages of the 
cars without anv share in the liability, it might reasonably 
be urged that the local authority is juscified in appropriating 
a certain share of the revenue received. On the other 
hand, if tramways are to be run in the interests of the 


finance into discredit if continued. 
question presumably are better. acquainted with the 
position and requirements of the respective undertakings 
they control than the other members of the Council can 
possibly be; and if the revenue of the various depart- 
ments is to be arbitrarily seized by the Couneil and allocated 
indiscriminately to the relief of the rates, municipal trading 
at once becomes a farce. If Manchester were the only 
instance of this policy of '* grab " it might perhaps be con- 
doned as indicating merely local indiscretion; but it 
marks a more serious attribute of municipal trading when 
we notice that demands for a greater share of the profits of 


municipal undertakings are reported in numerous instances 
publie, which ix the main argument for taking their control 


out of the hands of a company who, it might be expected, 
would have other interests to serve, the existence of a 
large profit points to the fact that passengers on the cars 
are paving more than the fair cost of the transport provided. 
Again, in the ease of an electricity supply undertaking the 
handing over of profits to the rates sometimes probably 
prevents a reduction of the prices charged for electrical 
energy. Apart from the fact that this results in the elec- 
tricity consumers paving more than their fair share of the 
rates, it also obviously restricts the use of electrical energy 
bv keeping up the price per unit, thereby to some extent 
retarding the progress of the undertaking. At the 
present time many electricity supply and tramway under- 
takings are required to provide from vear to vear a growing 
sum in relief of the rates, and the fact that some of these 
concerns are operated at the expense of the ratepavers is 
no reason why exeessive sums should be handed over in 
other cases. Such contributions only lead smaller Councils 
into speculative ventures and raise hopes that are rarely 


in other towns, 

We fear that municipal trading is coming to be regarded as 
a means for * nominally " reducing the rates, instead of what 
it should be, and what was originally its declared aim, namely, 
the supply or control of a monopoly in general. demand 
in the interests of the consumer, How far it has departed 
from the intentions of those who condoned or supported it 
in its early davs is evident when we read of £100,000 being 
appropriated from the revenue of one department alone to 
relieve the rates, the only reason apparently given. being 
that that was the sum at which the Council had been for 
some time aiming. If this sum is not required to provide 
an adequate reserve fund and to meet future renewals on 
the tramwavs, it should obviously be largely devoted to 
reduction of debt or to afford greater facilities for the users 
of the cars, out of whose pockets the profit is being made 
and who are evidently paving more than their fair share of 
the rates, This applies with even greater force in the case 
of electricity and gas undertakings, and there is also the 
feeling of jealousy which is likelv to arise where competing 
municipal departments are called upon to contribute to 
the rates in perhaps unequal proportions. In such cases, 
where a considerable sum has been appropriated from the 
profits of the gas department it is not unnatural that the 
Electricity Committee are pressed to make a proportionate 
contribution, although the relative positions of the two 
undertakings may be quite different, the gas department 
having probably been in operation for a long period and 
having a large reserve fund, whilst the newer electricity De 

undertaking may not be nearly so well provided for. x p ed: : ai due ol o Eus 
M ing “systems ` the author deals with direct.current 
Our contemporary, the “ Journal of Gas Lighting," has | and three phase only, two phase not being considered of any 


realised. 


REVIEWS. 


(Copies of the undermentioned works can be had from TAR RLECTRICIAN Offleos, post 
free, on receipt of published price, aldiny 3d, for books published under 3s, Add 


10 per cent. for abroad or for foreign books.) 
Power House Design. By Jous F. C. Sx Err. (London, 1911: Long- 
mans, Green & Co.) Pp. vi.+ 448. 21s. net. 
The title of this book would have been rather more correct 
had it been “Electrice Power House Design," or had some 
word been attached to the title indicating that it was princip- 
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importance. This is rather a pity, because under certain con- 
ditions two phase is an extremely useful system. It has been 
the salvation of undertakings which started in the early davs 
with a single-phase supply. As the industrial load grew up 
the single phase was gradually changed to two phase, enabling 
scrapping of generators and mains systems to be avoided, the 
additional generating plant put in being, of course. two-phase. 
Any single-phase station will run as two phase provided at 
least one two-phase machine is installed to keep the phases in 
quadrature. For transmission work there is a great deal to 
be said for twin concentric two-pliase cable. 

The author recommends 50% and 6,600 volts generating 
pressure as standard, on which account hardly anyone will 
quarrel with him. For sub-station converters he only refers 
to rotaries, no mention being made of the ineflicient. and ex- 
pensive motor-generator, which, in spite of its disadvantages, 
is frequently put forward on account of reliability, whereas, in 
point of fact, a modern 50 œ rotary converter is just as reliable 
as a motor-generator. 

Various arrangements of boiler and turbine layouts are 
given, but no mention of the big boiler unit which is coming 
into vogue and which has been installed with success in at 
least one large power station abroad. Big boiler units, from 
6.000 kw. to 10.000 kw. each, will altogether change the layout 
of electric generating stations. mE | 

The chapter on sites includes a plate of the proposed bulk 
station at Barking, the genera] arrangement of which has not 
been improved upon by anyone since it was designed, and itisa 
pity it has never been erected if only to have permitted London 
to possess at least one power station of a design and capacity 
somewhat commensurate with the electrical requirements of 
the biggest city in the world. pu ee 

The author reproduces the old multi-storied American 
boiler house. which of late vears has generally. figured in a 
book of this kind.- It really might be dropped out now, as it 
is of quite an obsolete and unsuitable design, and the author 
does not recommend designers of power stations to follow that 


system. ` : | 

The-author is very emphatic on the desirability of stan- 
dardising all. parts of machinery on account of the necessity 
of interchangeabilitv. It might be added that the Engineering 
Standards Committee's decisioncought to be invariably followed, 
even if they do not happen quite to fit in with a designer's 
pet ideas. ^ PE RO MP 

The author is courageous enough to say right out what he 
thinks is the most suitable plant to use for various purposes. 
For instance, he advocates Babcock & Wilcox boilers and 
chain-grate stokers, and it is- true no one could go far wrong 
on these particular items. It is difficult to find the reason 
why authors of great experience should not give their readers 
the benefit of their opinions on such matters; at the same 
‘time it is very rarely done, perhaps in order to avoid. being 
misunderstood. 

The marine type of water-tube boiler is commended on 
account of its saving in space and the improved construction 
of the walls, due to the steel casing (as compared with the 
land type), which also tends to improved efficiency. 

In the chapter on boiler-house equipment, various types of 
mechanical draught are described. but no mention of the ejector 
method of induced draught which is coming into use and by 
means of which the air dealt with by the fan is cold, reducing 
the repairs and maintenance on that apparatus. There is also 
no mention of the suction system of dealing with ashes, 
clinkers and soot. This has been used abroad and 1s being 
installed at present in at least two large British generating 
stations. The ash conveyor is always a nuisance from the 
station superintendent's point of view. 

It is to be assumed from the fact that the author does not. 
mention separately-fired superheaters, that these are things of 
the past, and rightly so, and that the only type of superheater 
worth considering is that which is built with the boiler. 

The title of Chapter VI.—Steam Generators—is rather un- 
fortunate; it should be either prime movers or steam-electric 
generators. In this chapter exhaust turbines are specially 


recommended as a method of bringing old and wasteful re- 
ciprocating stations down to a reasonable steam consumption. 

The chapters on internal combustion engines and hydro- 
electric power houses contain verv valuable information, but 
in view of the great importance of the switching arrangements 
in large power stations the chapter on switchgear might have 
been considerably enlarged in usefulness. 

The switch room in large power stations is not only the most 
important section, but it is that which in many cases has given 
by far the most trouble, and one would have liked to have 
seen rather more attention devoted to the subject than has 
been given bv the author. 

All through the book the author uses the word “ direct ” cur- 
rent," whereas it appears that the Standards Sub-Committee 
on nomenclature has decreed that the word ** continuous " cur- 
rent shall be used instead of * direct" current. 

In spite of the foregoing remarks, it is really difficult to find 
anything to object to in the book; it contains an enormous 
amount of very valuable information on all points connected 
with the generation of electricity. A. HUGH SEABROOK. 


An Elementary Course on Practical Applied Electricity and 
Magnetism. By DANIEL H.Ourrkv. (London, 1911: Lonemans, 
Green & Co.) Pp xi. 5 134, 2s. Gd. net. 

This treatise, which emanates from the Roval Technical 
Institute, Salford, is designed to supply the necd of a book 
which combines practical instructions with the necessary ex- 
planations, This does not mean that no other theoretical text- 
book is required by the student, but that in connection with 
each experiment the theory is given in such as way as to save 
the student's time in finding out the reason for the steps in his 
practical work. 

The book is divided into two parts. Part I.. pp. 1-33, deals 
with the subject of magnetism and contains instructions for 
performing 13 elementary experiments. Part IL, pp. 34144, 
treats of eleccrical experiments, of which 50 are described, and 
these are very well graduated, The student commences with 
the very simplest work and advances to such problems e: 
insulation resistance, Carey Foster's bridge, localisation of 
faults, uses of the potentiómeter, Kelvin balance, calibrotion 
of instruments and tests of dynamos and motors. 

There are 68 diagrams in the text and these will be found 
greatly to assist the student, while, in every cese where it 1s 
helpful, the method of tabulating the results 1s indicated. 

Very few improvements can be suggested, but it might be 
remarked in experiment 27, in calibrating an ammeter by means 
of a copper voltameter, it would be better to prot the ammeter 
reading against the correction instead of the correct reading. 
Again, in experiment 33, in testing the P.D. along a uniform 
wire, using a tangent galvanometer as the testing instrument, 
the attention of the elementary student should be called to the 
resistance of the galvanometer ; but there are very few points 
in the book which one would like to see altered, and it can be 
confidently recommended as very suitable for elementary 
students in technical institutes for whom it is primarily im- 


tended. B. W.C. 


Electrical Primary Batteriez. (London, 1911:  Cassell & Co.) 


Pp. 160. 1s. net. 
Electric Accumulatorsa. (London, 1911: Cassell & Co.) Pp. 160. 
ls. net. 


These two small books, which are in the same series, give à 
good deal of useful information of a very practical kind. Being 
brief and practical it is not perhaps altogether surprising that 
some definitions are lacking in exactness; but we do not think 
that these will detract materially from the usefulness of the 
books. Besides descriptions of the usual well-known types of 
primary and secondary cells, instructions are given for making 
up cells, and these will, no doubt, be welcomed by amateurs. 

In the book on accumulators, it is noticeable that the author 
has reversed the usual arrangement adopted for depicting cells 
in his diagrams, the thick line being used to indicate a positive 
plate, the thin one a negative. But what is more serious, 
some of the diagrams are incorrect. Thus, in Fig. 13, the 
main current is shown flowing through the voltmeter; and the 
description is correspondingly wrong. The error is repeated 
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in Fig. 18; and in Fig. 19 a voltmeter is shown with only one 


terminal connected. We are rather surprised at these errors 
creeping into a practical book which otherwise is undoubtedly 
good, and should be useful to those having accumulators in 


their charge. 
The Care and Management of Ignition Accumulators. By 
H. H. U. Cross. (London: E. & F. N. Spon.) Pp. 66. Is, 6d. vet. 


This little book is dedicated to all who use accumulators of 
the usual ignition type, whether for profit or pleasure, but it is 
evidently more particularly intended for the amateur who 
wishes to carry out his own repairs and to amuse himself with 
the electric lightin his home. It is divided into three chapters, 
in the first two of which a good deal of practical information is 
given in regard to charging accumulators and their repair. The 
third chapter describes the installation of a 10-volt system for 
lighting a house on a small scale, the motive power being « 
] H.P. oil engine. With such a low voltage the equipment can 
be made up in such a simple way that the idea will no doubt 
appeal to amateurs who are interested in this kind of work. 
The book should be generally useful, and will give the amateur 
the sort of information that will enable him to get successfully 


through most of his difficulties. 


CHANGES IN METALLIC FILAMENTS DURING USE. 
BY F. J. BRISLEE, D.SC. 


Summary.—It is shown that the high temperature at which they arc 
ran causes metal filaments t» become crystalline. Drawn filaments aro 
stronger initially than extraded filaments, because they are more frec 
from crystals aad crystallisation is slower, but eventually both 
bwom> equally erystallin*, at which stage the drawn filament shows n 


wlvantag. 
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The metal filament of the modern incandescent electric 
light bulb becomes more fragile and more easily broken afte: 
us» In many cases the vibration due to passing traffic, o 
the shaking due to cleaning the bulb, is sufficient to fracture the 
filament and render the lamp useless. The earliest metallic 
filament lamps suffered from this defect to a very great extent, 
but since the introduction of drawn wire filaments the trouble 
due to this cause has been considerably reduced, but not en 
tirely removed. Recently the trouble caused by the breaking 
of metallic filaments led the writer to examine the filaments 
microscopically, with a view to determining if possible why the 
deterioration in strength of the filament occurred. It has 
been found that the change in appearance of the filament is a 
very definite one, and one which must be considered in relation- 
ship to the behaviour of other substances under the influence of 
heat. 

There are many substances whose useful properties depend 
upon the material being in a non-crystalline state. Glass, for 
example, is physically a super-cooled liquid—7.e., a fluid cooled 
below its solidifying point—and the useful properties of glass 
depend upon it remaining in this condition. When glass is 
heated to a temperature in the neighbourhood of its melting 
point, or rather its softening point, and kept at that tempera- 
ture for a considerable time, it becomes devitrified, or, in other 
words, it passes into the crystalline state and ceases to be 
viass in all those properties which render it valuable in the 
arts. 

Further, when metals are cast at a temperature above their 
meking points and are allowed to slowly cool, they assume a 
crystalline state. Sometimes the crystalline appearance is 
visible to the naked eye, as in the case of zinc, antimony, 
bismuth, &c., especially when the cast bar is fractured, while 
in other cases the structure has to be developed upon a polished 
surface by means of a suitable etching agent, and the surface 
examined under a microscope. When a cast metal is sub- 
Jected to work, rolled or drawn into wire, distortion of the 
crystals occurs. In rolling into rod or drawing into wire, the 
crystals are elongated, and a polished section at right angles 
to the direction of work shows a fibrous appearance, being the 
cross-section of a number of elongated crystals, while a section 
parallel to the direction of work shows the elongated crystal 


effects of work are undone and the strains are relieved. 


If a piece of hard worked metal is heated, the 


boundaries. 
The 


metal, therefore, becomes annealed, and if polished sections 


similar to the above are examined, it will be seen that the 
structure approximates to the cast structure. 


The similarity 
is greater, the longer the metal is heated, or the higher the 
temperature to which itisheated. The crystallisation of metal 
takes place at temperatures considerably removed from their 
annealing taking pla e, and therefore re- 
ıt comparatively low tempera- 
find extensive applications as 
nickel and many nickel 


subjected tO heat. Å 
| oftened by heating 


DP N( 


melting points, 
arrangement ol the crystals 
Nome metals which 


tures, 
resistance materials, especia!l y iron, 
alloys, undergo a dua! change when 
hard drawn nickel wire, for example, can 
to a temperature of about 750°C. to 800°C., and the metal can 

If. however. the 


then be worked like any other annealed metal. 
metal T kept heat: " for a considerable period as IE 1 when 
made into resistance coils or heater coils. a change takes place 
in the structure of the metal, and it finally becomes almost as 
I8 glass. The writer, In an experiment, kept a coil of 


brittle ; ola 
pure nickel Wire at a temperature ol NU) C, by the passage of 


Ea AAN RIBS 


"a, su 
d 
o Af #4008 


MicRorHoTOGRAPHS OF UNcsED FILAMENTS. 


Ira. 1 


an electric current, and in the course of about &0 to 90 hours’ 
heating the wire became so brittle that it could be powdered in 
a mortar. In this case the change was found to take place 
more readily in an atmosphere of nitrogen, the change being 
probably accelerated by the alternate formation and decom- 
position of a nitride. No such deterioration was found to take 
place in a similar wire when it was heated in an atmosphere of 
carbon monoxide, even when the heating was continucd for 
weeks. The increase of brittleness of the filaments of electric 
lamps after use, suggested that changes similar to the above 
were taking place, and were aided by the high temperature at 
which the filaments work. A number of filaments from both 
new and used lamps were examined, and the magnificd image 
of the filaments were photographed. The lamps were made 
by three well-known firms, and consisted of both drawn and 
extruded filaments. For photographing. the filaments were 
illuminated upon the stage of the microscope by a vertical 
illuminator and a Nernst lamp as source of light. The photo- 
graphs, reproduced, A and B, show the appearance of two drawn 


* The changes ia structure of a nickel wir» at High temperatures 
have boon inves izated by Carpenter aad Harker, and the results 


‘published in the National Paysical Laboratory Reports, 1903. 
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filaments before use; the die marks are visible and A shows 
that a crystalline structure is beginning to develop. C, which 
is an extruded filament, shows much more crystallisation than 
either A or B, and from this appearance it is evident that C 18 
inferior to either A or B in strength so far as the unused fila- 
ment is concerned. It must, however, be borne in mind that 
these filaments have been most probably run for some time 
when they were tested before they left the makers, but the test 
would be of short duration. and so the structure shown in 
the photographs A. B and C may be taken as representing the 
structure of the original wire before the changes caused by 
using took place. The appearance of the used filaments is 
quite different from that of the original. The marks of the die 
have disappeared. and the filaments have become completely 
crystalline, some of the ervsta!ls have grown to. comparatively 
speaking, a large size. A, and B, show the change in structure 
of the filaments A and B brought about by three months’ use. 
C, shows the structure of an extruded filament after using for 


Fic. 9.—MicnorumoTocRAPHS OF Usep FILAMENTS. 


about the same period, and C, is a photograph of an extruded 
filament which was in use for about 19 months. In this in- 
atance the crystallisation had taken place to a much greater 
extent than in the other cases. and the filament had the appear- 
ance of a thread with a series of knots upon it. The glass was 
only slightly darkened, but the filament was extremely brittle, 
and incapable of withstanding the slightest shake without 
breaking. It is evident that, after use, both drawn and ex- 
truded filaments become entirely crystalline, and there seems 
to be practically no difference in strength between the two. 
On purely theoretical grounds the advantage of a drawn fila- 
ment over an extruded one is the rate at which the crystallisa- 
tion will take place in the two wires. It has been shown by the 
researches of Ostwald, Lehmann, Miers and others, that the 
rate of crystallisation depends upon the size of the crystallisa- 
tion nuclei; hence the drawn filament, having smaller crystal- 


lisation nuclei, should crystallise more slowly than an ex- 
truded filament which has relatively large nuclei. Further, 
it may be that traces of gases are given off during the running 
of the lamp, and this may accelerate the changes, the gas 
acting as a catalyst, or via the alternate formation and decom- 
position of a compound between the gas and metal. When the 
crystallisation has once taken place. there seems to be no 
difference in strength between the drawn and extruded fila- 
ments. The possible nett gain in favour of the drawn fila- 
ments is increased strength of wire, which assists in manufac- 
ture, and reduces breakages during handling and transit. and 
the longer time required for the drawn filament to reach the 
extremely brittle crystalline state. This latter gain does not 
seem to be obtained, at any rate on alternating-current eir- 
cuits. The reason for this is not evideni. and for its elucidation 
further investigation is required. 


INTERMITTENCY: ITS EFFECT IN LIMITING ELECTRIC 
TRACTION FOR CITY AND SUBURBAN PASSENGER 
TRANSPORT." | 

BY W. Y. LEWIS. 


Summary.—The Author shows that the intermittency inseparable from 
th» present heavy trains and long stations on the underground electric 
railways has brought existing Tab»: almo: to the limit of their 
capacity. He suggests that a * continuous " svstem can only satisfac- 
torilv solve the transport problem in large cities. Some interesting 
remarks are made, and diagrams given, in connection with graded 
acceleration. 


-— — —M — 


Recent reports on the traffic problems of London and other great 
cities show that cheap and effectively rapid transit is of supreme 
importance to the community. Costly efforts have been made to 
furnish facilities, but the results lenve much to be desired in respect 
of effective speed, cost end comfort. There is no finslity (nor should 
there be, if prosperity is to continue) in the growth of the travelling 
habit. Progress so far, however, has beon wrongiy directed iu the 
endeavour to solve the city and suburban psssenger transport prob- 
lem. The character of the treffic is that of & continuous stream of 
varying volume ; yet all attempts to moet its requirements have been 
mede on the distinctly intermittent plen of operetion. This involves 
a series of delays, resulting in low average speed, whilst to provide a 
service of sufficiently commodious end numerous treins to dea! with 
dense traffic streems necessitates heavy c2pita] expenditure and 
operating costs, Even then the electric train system eonnot secure 
the prepondereting end most lucretive " short haul " traffic. 

These limitations ere due to “intermittency.” which demends 
heavy end bulky trains, with correspondingly long stations and 
spacious tunnels. The minimum distance between stations is limitcd 
to about helf a mile, though twice es many per mile is desirable. 
whilst the maximum schedule speed is only 15 to 16 miles per hour. 

The resources of the signa! engineer's ingenuity sre taxed towards 
the extreme in meeting the present requirements, end it is highly 
improbable that much further progress can be made in this direction. 
It has been suggested by Arnold, that by employing island platforms. 
end receiving and despatching successive trains at opposite sides of 
the platform, one train may enter the station even bofore its prede- 
cessor has departed. By this and other means, Arnold estimates that 
a subway could be built for providing a service of 60 trains per hour 
in each direction. At present. however, the New York subway 18 
striving in vein to meintain è 90-second service for its express trams, 
and it does not sim even zt this stenderd for its loc?! trains. 

Such s propose! indie stes the eeuteness of the situation. It would. 
however, enteil enormously increased czp:to! outley at stations. It 
may reesonsbly he concluded, therefore, thet the limitations of the 
electrically operated train system eve reached in the attzinment of à 
15 to 17 miles per hour two-stop p2r mile service with 40 six-car trains 
in each direction por hour. The msximum c»rying espacity of such à 
railway over such & route is limited to epproximately 12,000 seats 
per hour. l 

By reducing the number of stops at stztions, and otherwise making 
refinements which involve difficulties end increesed cost of operation, 
schedule speeds slightly higher then 15 miles per hour with smaller 
trains eon be ettained when the stations ore slightly under $ mile 
apart, s: for instence on the G.N.P. & B. R»ilway, where, for the 
trains stopping at all stations, the average run is 0-45 mile. and the 
schedule speed is 16-1 miles per hour. On the Central London Rsil- 


- * Abstract of a Paper read before the Society of Engineers. 
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way the averege distence between stops is 0-48 mile, and the schedule 

It would monifestly be impractic- 
able end commercisly impossible to negotiate any such intensity of 
service 2s that on the present Tubes and underground rzilways of 
London if the stations were to be located at an everege distance of 


speed is only 14-5 miles per hour. 


only ] mile 2pert ; although, from the view point of treftic attractive- 
ness end public convenience, ststions et these shorter intervals are 
highly desirable in the cee of city end urben routes. Herc cgein the 
intermittent cherzcteristic proves to be the bugbear of the electric 
trainsyotem; but still further detrimental effects may be indiested. 
Thus, the stresses due to the severity of the service and the weight of 
the electric apperctus and accessories necessarily carried on the train 
are so greet that the aggregate weight of the rolling stock rarely 
averages less than 1,000 Ib. per sest,” and for more severe services is 
much higher. Consequently the permenent way has to be of è very 
substantial nature, and locations must be acquired for the railway so 
as to eliminate all possibility thet neighbouring property shall be 
affected by the vibration resulting from the periodic p»ssing of heavy 


rolling loads. 
Acceleration.—With the present electric train service in London; 


the acceleration employed is between 0-8 end 1-4 miles per hour per 
sec. Were it expedient to employ a higher acceleration, there would 
the average speed. But the inherent (or at any rate the commercially 
imposcd) limitations of rheostatic and scries-pe.rallel control do not 
permit of such smooth and carefully graded rete of change of accelera- 
tlon that a higher average acceleration would be tolerable to passen- 
gers. Moreover, high eccelerations involve high peak loads and con- 
sequent high cost of electrical equipment on the trein, high cost of 
conducting system, end high cost of sub-stations. Secondly, high 
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Acceleration in Miles per hour per tec. 
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Time in Seconds. 


Fic. 1.—AccgLERATION-TIME CURVES. 


accelerations mean high tractive efforts and great mechanical strength 
of trucks, a substantially constructed permanent way, and reletively 
frequent renewals of rails. Thirdly (end chiefly) out of consideration 
for passengers, high &cceleretions can only be employed when care- 
fully graded. 

The author de:!s at some length with gredusted acceleration, and 
the acceleration of the acceleration. "The four ceses he considers in 


detail may be summarised as follows :— 
be A ** ct B 9 ki C 99 (4 D ** 


Designation M —— ; ; 
Time considered (seconds) .................. 10:0 10-0 100 10:0 
Initial acceleration (miles per hour per 

10 050 089 0-8 


second) io ses er ob Doer ec aai iaa 
Acceleration of the acceleration (miles 


per hour per second per second) |... 


. 0.0 010 010 tf 
Final accelsration (miles per hour per > > > 
10 L50 169 44 


xv be TER 
Mean acceleration (miles per hour per 

c TR TET 10 10 1:19 2-6 
Speed at the end of 10 seconds (miles per 

hour) ........... T idv . 100 100 119 26-0 
Distance traversed in 10 seconds (feet) 73:0 600 730 135-0 


—— m 


* As typical instances may be mentioned :— 
6-coach train Central London Railway ............... 


820 Ib. per seat. 


3-coach train Piccadilly Tube Railway........ eese, 1000]b. y 
4-coach train L. & Y. Railway ........... — .. 1,2200]b ,„ 
3-coach train L.B.S.C.'s South London Elevated ... 1,710 lb. si 


t Initial acceleration of the acceleration == 0-2. Also, constant accelera- 
tion of the acceleration of the acceleration 0-05 mile per hour per 


Bec, per sec. per sec. sunu ee te 


be no occasion to have recourse to a crest speed so greatly in excess of 
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In case “A” a train issturted with anacceleration of one mile per 
hour per sec. end the acceleration is maintained constant for 10 secs, 
In case “ B the acceleration is uniformly increased in the 10 sees. 


from 0-5 to 1-5 miles per hour per sec., giving the same mean accelera- 
tion as “A.” In case “C” the initial acceleration is 0-69 mile per 


hour per sec., and the acceleration of the acceleration is constant at 


0-1 mile per hour per see. por soc. 
It has been demonstrated thet p» sengers find no too great incon- 


venience to be associated with an initia! acceleration of 1-0 or even 
1:5 miles per hour per sece., but in case “ D" the author takes the 
initial acceleration as only 0-8, thus adopting a high standard as 
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Fra. 2.—Sraezp- Time Curves. 


regards smoothness of initial starting and speeding up. | Furthermore, 
the initia! acceleration of the acceleration is 0-2 mile per hour per 
sec. per see., end the acceleration of the acecleration of the gceelers- 
tion is 0-05 mile per hour per sec. per sec. per see. ‘The advantages 
of case * D " are apparent from Figs: 1, 2 end 3, “ B” being omitted 
as it has only the advantage of low initirl wceeleration. 

If means were available whereby a trein could be brought up to 
speed in strict accordance with the acceleration time curves '* D," in 
which the mean accelerstion for the first 10 sees. is 2-6 miles per hour 
per sec., it is highly probable thet this would be equally or even more 


t 


Distance in Feet. 
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Fio. 8,—DisTANCE-TiME CURVES. . 


consistent with the comfort of passengers than the present practice of 
electric trains, which employ for the first 10 seconds en average accele- 
ration of the order of only about one mile per hour per sec. The diffi- 
culty consists in obtaining by electrical! methods any approach to the 
refinements as regards the application of the acceleration. The con- 
ditions corresponding to present practice arc, in fact, far worse than 
is generally realised, 
9 
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At & certain stage in the acceleration of an electric train the 
external resistances are all cut out (or in single-phase traction the 
lest tp from the transformer is reeched), and during the remainder of 
the &ceeleration period the acceleration decreases smoothly in accord - 
ance with & curve depending on the design of the motor, end known 
asthe “ motor characteristic.” This characteristic displays à varving 
deceleration of the ecceleretion. All experienced " strap-hengers ` 
ean testify to the smoothness of operation on the motor characteristic. 
They will have observed thet the first few seconds of jerky starting is 
succecded. by an all-too-short pericd of smooth acceleration. This 
smooth acceleration is that on the " motor characteristic.’ Thus the 
naturel properties of the motor provide much that can be desired as 
regards smooth acceleration, If it were commercially expedient to 
employ an infinite number of controller points, then the initia! stage 
of “notching " acceleration could, with sufficient manus! skill on the 
pert of the driver, be made as smooth as the following stage of accele- 
ration on the * motor characteristic.” In thet case it would be prac- 
tiesble to resort to much higher mean aceclerations than are at 
present expedient. 

In practice. at each of the notches the acceleration is abruptly 
varied from 20 per cent. to 50 per cent. At these points the accelera- 
tion of the acceleration approaches infinity. If the passengers are 
observed, it will be seen that they all nod in unison at cach notch. It 
is obvious that it is the abrupt changes in the rate of acceleration 
which incommode pessengers. Much higher accelerations will ocea- 
sion no inconvenience to the passengers if only the changes ere im- 
ported in accordance with such curves as" D ^ in Figs. 1 end 2. 
Also, as regards braking. the very best equipments are never immune 
from the hability of producing, on occasions, exceedingly uncomfort- 
able deceleretions. Jf the deceleration of the deceleretion could be 
brought under control, much higher mean decelerations would be 
accompanied by less discomfort to passengers then ,the ‘present 
customary braking deceleration of from 1:5 to 2-5 miles per hour per 
sec. "er 

The author has deelt somewhat lengthily with the question of 
eceeleration in order to indicate è very hopeful field for research and 
invention, with the object of improving electrie train operation, and 
80 improving the system es will enable it better to approach the ideal 
occeleretion set forth in curve " D," Fig. 1, Retardation of the same 
neture is eso desirable. 

Brake Losses.— Quite aside from the discomfort to passengers which 
is è practically insepsrable attribute of the present system of braking 
railway treins, the weste of energy as heat at the brake blocks is 
enormous, especi:!ly for short runs at high speeds. Some values ore 
given in the following table :— 


Length of Run. 
Schedule spac. 


0*5 mile. 


1 mile. 

Brake loss. Brake loss. 
15-0 miles per hour......| 40 per cent. of input | 24 per cent. of input 
FERE T s9 TETEIT 48 »» 99 30) ge 9 
D0 o x nec 5: » 5 35 " » 
225 Vs $i TET - i 40 T » 
A a aku — 45 e » 
30-0 T (uc ^ PERS = ot ^ ” 


Energy Consumption.—In the operation of a frequent-stop service 
by means of electric trains. the bulk of the electricity required is for 
the purpose of providing the momentum corresponding to the crest 
speed. For a service with frequent stops, the attainment of satis- 
factory schedule speeds is dependent upon resorting to crest speeds 
greater by 50 per cent. and more then the schedule specds. 

The author shows thet the overall efficiency of the system is so low 
that of every 1.000 tons of fuel delivered to the power-house bunkers 
for propulsion purposes alone, only one ton is due to the weight of 
passengers carried. Some 19 tons ean be apportioned to hauling 
rolling stock, but the rest is lost in brakes, equipment, transmission 
end conversion losses. 

Cost of the Electric Train System.— For electrie trains the capital 
cost of the rolling stock is shown by Hobart to work out at from £72 
to £02 por ton. Let us take £74 por ton. although so low a cost is 
exceptional, and is only attained for moderate services as regards 
specd and frequency of stops. Assuming. also, 1,000 Ib. as repre- 
sentative of the weight of the rolling stock per seat provided, and 
taking the esse of è six-car troin providing 300 seats, the weight of 
such a train works out at 134 tons. 

Let a servie? of such trains be operated overa six-mile double track 
route and let us take two cases. In the first case, denoted a3 Road 
* A," let there be two stops per mile, and in the second case, Road 
* B," four stops per mile. 


tube and underground railways, and, for a schedule speed of 16 miles t 


per hour, permits of a rush-hour service of 40 trains per hour in each 
direction. The four-stop per mile service is hvpothetic sl, and if it were 
carried out, with 15-second stops, it would permit of & schedule speed 
of only about 12 miles per hour end è rush-hour service of, sav, 30 
treins per hour in cach direction, During the times of light treffie, 
the treins may in eech case be helved end operated as three-car 
units. 

The author eslculetes the details of the operation of these two 
services. The annua! costs mey be summarised as follows :— 


| Per 6-car 


l 
! 
—— | Road Roa train- mile. 
| "VU “BO ——————- 
| ee A os B." 
| £ £ d. d. 
Interest on capital outlay seess 124.500) 148.500. 214 340 
Maintenance and renewals ..... T 19.340, 85580] 136 202 
PIECEN a A NAOS , 46300] 54.800, 79 125 
Wages of train crews and phtiorm 
sti rnanis ATTO EE Lo 23,400] 26,200) 40 60 
Wages of Hift attendants and booking- 
GMT aa "00; 8.000) 10 10 
Waves of sub-station staff, signal- 
JUD. AG aaa a 3.000 GS.) 0 0:7 
Management charges, Ge. wee 8.0007 35,0007 6:0 8-0 
Total annual costs....... eee, CBLT SAO [£361,050] 544. N22 


The experience on London's tube and underground reilways, where 
the average practice is to employ two stations per nile. and on which 
the service as regards speed and number of trains per hour approaches 
Road “ A,” is that the receipts average only about 0-19d. per seat- 
mile in favourable cases, For a six-car 300-seat trèin this would 
amount to receipts of about 57d. per trein-mile, thus leaving a 
smell margin of profit over the above ascorteined cost of 544d. per 
train-mile for Road “ A.” 

No road exists in London with anv such conditions as those of 
Roed “ B” with four stations per mile, bui it could be feirly entiei- 
pated that the greater convenience of the more numerous stations 
would be more than set off by the low speed of 12 miles per hour. 
Consequently, the receipts per train-mile would probably be but little 
greater than 57d.. and the undertaking could not possibly be operated 
profitably, Thus it is fairly evident thet one-he'f mile between 
stations is very near the limit of the commerci ly prectica! frequency 
of stations for an clectric train system in London. 

Mr. B. J. Arnold, in his report No. 7 to the Publie Service Commis- 
sion of New York City, published a esrefu'ly prep sred anz!ysis of the 
operating end fixed charges for the New York subway. On this rod 
there ore two services, one consisting of eight-c»r express trains end 
the other of five-car local trains, Theauthor ho:trensleted Arnold s 
results into pence per train-mile for the equivetont in six-cor treins. 
This will not introduce eny epprecisble error. since Arnold s data 
relate to à mixture of five-car and eight-car trains. The second 
column in the following table contains Armo!d’s estimate for a hypo- 
theties! new subway embodying the greatest saving possible. 


— 


Oporating casts per 

0-car train-mik. 
Future 
Subway. 


ar 


Present 
Subway. 


a 


— —— 


d. d. 
Maintenance of wav .,...... AE VOR STEE Sot ayy) 
Maintenance of equipment ....... eene FGO j 479 
Maintenance of power plant... cece 1-05 0 i) 
Wages of trainmen............ MEME v3 i TZ 
Wages of station men... leues OR 252 1:50 
Other transportation Expenses.. .ssssessireseeseree 2a 15 
Power expenses ....... — ÁMa(— Mn "— T Io n 
General expenses ........ ou aa i c I dCi de 2.07 | paz 
Total operating ex penses essssssree uet i eet 30:125 | m 
Interest on permanent way Lesern 12-0) 6-0 
Sinking fund for permanent way........ eee 3-0 
Interest on equipment. co... cece ee eee bipes tas 9-0 RUN 
Total fixed charges 1... 23-0 13:5 
i 5. DIO o BSL 


Total eost. ....... mis Du eit da a : 


— 


The author now submits. in respect of the clectrie trem sis 
that the fundamental cause of its inherent limitstions, its excessively 
. TP . . . aa i " o 
high initial and operating costs and its consequent insbility to meet 


adequately the requirements of the dense treftic usul in all large 


The first case is typical of the London | cities, is its characteristic “ intermittency.” 


In view of the future, which undoubtedly demands better, more 
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A very remarkable strengthening of signals was observed. 
At the beginning it was possible to make the signals in the 
telephone cease by a parallel resistance of 30 ohms, the couphng 
being 20 deg. (the angle bet ween the coils). The strongest signals 
were received some minutes after the culmination of the 
eclipse. By short-circuiting the telephone and using a coupling 
of 90 deg. (the coils at right angles to each other) it was not 
possible to make the signals cease, Which were still very strong. 
Then the strength of signals decreased, and after the eclipse 
the strength was exactly the same as be fore. 

As the distance hetween the stations is relatively small, the 
eclipse was nearly the same at both stations. Therefore, it is 
evident that the strengthening of signals during the eclipse was 
due to the reduced action of the sunlight, and that the pheno- 
menon is the same as that which causes better receiving at 
night than during the dav.—1 am. &e., 

Copenhagen. Mav 27. H. SCHLEDERMANN. 
Roval Danish. Navy. 


and cheaper transit facilities in the interest of the community. recourse 
must be made to the more sensible continuous plen, because, as the 
euthor hes elsewhere endeavoured to show,* the difliculties sttending 
the present cumbersome method do not exist; consequently, the pros- 
pects of superior ettainments in thet direction ore relatively much 
brighter. m 

DISCUSSION. 

Mr, AAW. Garrik thougnt that if the City Corporation were approached 
and interested in Mr. Lewis's scheme, they might set aside some mone: 
to allow of a length of experimental line being fitted up. 

Mr. H. E. Wiets likened acceleration applicd abruptly to a blow, 
and carefully graded acceleration to a push. He also referred to the 
vreat waste of energy in braking and the present bad metheds. 

Mr. H. H. Gorpos referred to the question of ^ human "intermittenevy 
(the tratie varying from hour to hour according to the weather, &c.), 
which was as important as mechanical intermittenev. He vave par- 
ticulars of a test he recently carried out; which showed that the motor 
‘bus was quicker than the tube for a journey involving one change in 
each case. He found that it was necessary to add four minutes on to the 


time actually occupicd by the tube journey for passing to and fiom the 
‘Thus, taking Mr. Lewis s figure of 15 miles per 


this meant that a one-mile journey took 4-+4=8 


platform and the strect, 
time of 7} minutes for the motor “bus, 


hour for the "^ lube," 
minutes, as against an average 
He drew particular attention to the fact that most Journeys in London 


were short-distance journeys. For instance, taking the whole of the 
tramways, 25 per cent. of the passengers travelled. distances less than 
en: mile, and a further 500 per cent, not more than two miles. ‘The tube 
railway would, therefore, never solve the trathe problem, and he deplored 
the amount of money that had been spent on that method of transport. 
Shallow surface tramways (as under Kingsway) would, he believed. be 
the most likely to furnish the satisfactory solution. "Ihe cost per seat- 
mile in a tramcar was only 20 per cent. of the figure given by Mr. Lewis 
forthe tran, apart from capital charges. Fina lv. he referred to the need 


for a central trafic authority. 
Mr. Kit&UvRN also testified to the motor "bus beating a Tube ` in 


YELLOW FLAME ARCS, 
TO THE EDITOR OF THE ELECTRICIAN. 

Si: The question raised by Mr. Murphy is one of consider- 
able interest, but ts extremely difficult to answer definitely, It 
is, of course, possible that the actual candle-power of the are 
is altered by using a globe. From the numerous tests which I 
have made I am inclined to doubt whether there 15 any great 
difference. and I believe that such difference as may exist is a 
slight increase in the candle-power with the globe, on account 
of the somewhat higher temperature of the are. It must be 
remembered that all medern tlame lamps have efficient. venti- 
lation. so that the supply of air to the arc is not much restricted 
when the globe is used. provided the open arc is kept free from 
draughts. 

To actually attempt to determine this question seems to me 
a very difficult matter. At first sight it may seem simple to 
determine the candle-power obtained with and without the 
globe, and the absorption of the globe by testing it with some 
other light source. As I have pointed out in my Paper, the 
first of these determinations can only be made accurately, 1n 
my opinion, by the use of a spherical photometer. The second 
determination, that of the globe absorption, if made with any 
other light source than the arc itself. would be of very doubtful 
value as the absorption certainly varies with the position, 
shape and colour of the light source. 

In the majority of the tests in my Paper, as, for example. the 
comparisons of effect of current, voltage, different types of 
carbons, &c.. it is obviously immaterial whether globes were 


In the final summary which I gave showing in 
rartous flame 


speed. 

Mr. ACKERMANN brietly described Mr. 
Mr. W. P, DreTtĒļsĘaet said that the inctlicieney of present methods of 

transport was shown by the poor financial results of tramways, tubes and 


He suggested that a variall-frequency alternating 
lewis 


Lewis's scheme. 


cl-ctric railways. 
cunent avstem was worth considering as giving the result. Mr. 


desired. 

Mr. Lewis, in reply, said he was disappointed that electric traction 
people had not come forward to dispute his figures. He mentioned that 
a | mile experimental track was to be put down on the L.C, ground at 
Mida ch to sec if people could jump in and out of cars moving at a speed 
of from 2! to 3 nidis per hour in the way necessary for his scheme to 
succeed, V shallow tramways involved more stops per mile than the 
railway. and therefore a lower average speed. [t eot id never eain enough 
fo pay for the cost of the subway. As to Mr. Durtnalls suggestion, he 


did not think this practicable; moreover. it would necessitate à motor 
Finally, it must not be forgotten that numbers of 


man on each eoach, 
but they could not atford 


other cities wanted cheap, quick transport, 
such systems as London had zone in for. 


used or not. 
round figures the candle-power and efficiency of 


arcs, I think it is preferable to endeavour to arrive at these 
tivures for the phenomenon im its simplest form—namely. the 
arc without any globe. Such figures may at any rate be re- 
garded as fundamental and quite independent of the particular 
design of globe uscd. These figures are, therefore, of far more 
general application and of more technical interest than figures 
applvi ing to special lamps as equipped by their makers. 
Incident: illy the above remarks reply to the only technical 
point raised by Mr. Denman Jones. As regards his accusations 
of unfairness, I think I may safely leave thes» to the judgment of 
those who read my Paper. and not merely the half-sentences 


which Mr, Jones extracts.—I am, &c., 
Birmingham. May 29, 


CORRESPONDENCE. 


———— 0M 

EFFECT OF THE SOLAR ECLIPSE ON WIRELESS 

TELEGRAPH SIGNALS. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : During the recent solar eclipse on April [7th some experi- 
ments were carried out between the Copenhagen radio-tele 
graphic station at the Royal Dockyard and the Blaavands Huk 
station of the lighthouse on the North Sea. The distance 
between the stations is about 300 km. and the direction of the 


The eclipse was nearlv complete in Copen- 


stations east-west. 
The sky Was 


hagen, only th of the sun's dise being visible. 
clear at bot h stations. 

The experiments were carried out as follows: The Blan- 
vends Huk station was sending signals. with constant energs 
8OO in. wave length, every 20 minutes from the beginning to 
the end of the eclipse. The transmitting apparatus ts of the 
old spark type. At the Copenhagen station a receiver of the 
Telefunken type with ervstal detector was used, The strength 
of signals from Blaavands Huk was regulated by means of 
resistances in parallel with the telephone and by variation of 
the coupling between the primary and secondary coils of the 


MAURICE SOLOMON, 


ELECTRIC TUBE RAILWAYS FOR MAILS, ` 
TO THE EDITOR OF THE ELECTRICIAN. 


"IR : The Postmaster-General’s proposal to link up the chief 
post offices and railway stations by a double-track tube railway 
operated by electricity and provided with automatic control 
so as to dispense with the necessity of drivers, for the purpose 
of the speedier transit of mails and parcels, has attracted much 
attention and elicited many expressions of approval It 


rec elver, 


* Royal Soci de ty of Arts, Dec. 15, 191]. “ Continuous Se rv ice Passenger 
Transportation in Relation to the London Trafe Problem.’ 
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appears to be generally accepted as a fact that the scheme has 
originated at the Post Office. 

Thisisnot so. On August 25, 1891, I read a Paper before the 
British Association at Cardiff, entitled * An Electrical Parcel 
Exchange," which described in detail a system of double-track, 
electrical tube railways, designed to relieve London street 
traffic by facilitating the transport of parcels and mail matter, 
which I had recently patented. The system provided tubes 
radiating from one or more centres, which I called exchanges, 
where trucks could easily be interchanged between the tubes 
and where attendants controlled the running of trucks in either 
direction and at any distance by means of electric signals, 
cross-over switches and power devices. Collisions between 
following trains were automatically prevented. When neces- 
sary, trucks on reaching their destination would unload them- 
selves, shunt over to the opposite track and return to the 
exchange. I contemplated a speed of 8 miles an hour and 
estimated that 17 trucks or trains could safely follow each other 
oneach mile of track. The full details. which are too numerous 
to be even hinted at here, may be found in Patent Specifications 
Nos. 12,934 and 13.961, of 1891. 

In my Paper I said: ^ What an aid it would be to the postal 
service were St. Martin's-le-Grand connected by such tubes with 
the principal post offices in the City and West-end. . . . lf 
letters and parcels could be so interchanged, deliveries could 
be expcdited and multiplied, and the capacity of the depart- 
ment generally increased. Parcel post hampers could be de- 
spatched to, and received from, the great railway stations, 
&e." 

The late Sir Frederick Bramwell, as will appear from the 
records of the British. Association and the Press reports of the 
Cardiff meeting, took part in the discussion and expressed high 
approval of the plans. Owing to numerous requests for in- 
formation, the Paper was published in pamphlet form and ran 
through two editions. 

But the Post Office would have nothing to do with the scheme 
in 1891. Now, in 1912, they bring forward a proposal which, 
so far as can be ascertained from the published details, is 
practically identical, without any sort of acknowledgment. 

My plans extended beyond postal requirements, however, 
I said: " Apart from the Post Office, many uses suggest them- 
selves. Parcel receiving offices and great despatchers of small 
packages like the Co-operative Stores, Whiteleys, and others, 
would find. direct connection to the railway stations and with 
other business houses, an important boon.” That is truer 
than ever to-day. There is no reason why trucks of parcels 
should not be received at and delivered from the cellars of great 
business houses. Indeed, m recent years a modification. of 
my scheme has been given effect to on a considerable scale in 
Chicago, where it was installed by way of reply to frequent 
strikes of carters. 

In my opinion, it would be a mistake to allow an under- 
taking capable of such expansion to be confined to the Post 
Office. The same tubes could, and should, be utilised for a 
general goods and parcel service, not only from specified centres 
but from the premises of important business firms. The pro- 
vision of such a system of goods tubes in London is well worthy 
the attention of financiers. The Post Office see their way to 
make money on the necessary capital expenditure, and their 
traffic would represent but a small fraction of that which would 
result from the linking up of the great business houses with 
the railways, docks and wharves.—I am, &c., 

Westminster, S.W., May 23. A. R. BENNETT. 


ILE.E. PAPERS AND DISCUSSIONS. 
A PROTEST. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: I have often thought that the Papers and discussions 
at the Institution meetings are sometimes very inadequately 
dealt with, and recent events have confirmed that opinion. 

Take the discussion on ** The Causes Preventing," &c., to 
start with. Here was a very live subject without a doubt. 
How was it treated? The discussion was rather one-sided, 


——— 


both as regards the occupations of those taking part, and also 
because httle was said regarding the lighting uses. It was con- 
sequently all the more lamentable that the discussion should 
have been stopped when it was. 

Consider also what happened to Mr. Ashton's Paper on 
“ Condensers in Series with Metal-Filament Lamps." Therein 
was described what promises to be a somewhat important 
advance in small lighting work ; yet what did we get ? A rush 
through the Paper, with parts omitted here and there, the 
beginning of a discussion, no reply, and only time for a per- 
functory examination of the apparatus on view. 

In my opinion, this method of dealing with the subjects pre- 
sented is feeble, utterly impractical, and in some respects 
idiotic. It is the system that is at fault. Further, when a 
Paper has been more or less fullv discussed, the matter should 
not be considered finished. What else might be done is de- 
scribed below. 

I cannot understand why it was “ impossible " (to quote the 
chairman) to continue the discussion on the “ Causes" ; and 
still less can I see why Mr. Ashton's excellent Paper could not 
have had another evening devoted to it, or two more, If neces- 
sary. The building is ours, and there are several other days in 
the week besides Thursday. If the refreshments are costly, 
let a small charge be made for them. I, personally, do not 
expect the Institution to feed me. If there is a difficulty in 
regard to the staff. surely it could be surmounted. There are 
plenty of available chairmen. 

The chief business of the Institution 1s to read and discuss 
Papers, and I think that business 1s conducted in a very per- 
functory and inadequate manner. The usefulness and popu- 
larity of the Institution would surely be increased if this part of 
its work were carried through more thoroughly. 

A few of the things that I suggest might be done to remedy 
matters are as follows :— 

l. Ample time should be given for an author to read his 
Paper and for the audience to digest it. 

2. The names of speakers should be written on the board. 

3. Ifthe chairman is in doubt about adjourning a discussion, 
the sense of the meeting should be taken. 

4. At an adjourned discussion the remarks of previous 
speakers should be available in print ; the setting being after- 
wards utilised in the "Journal" This would facilitate 
reference to what had already been said and would tend to help 
the discussion and prevent repetition. A charge should be 
made for tlus. 

5. The chairman might control the discussion more closely, 
and limit the remarks of those who were long-winded and who 
strayed from the points. 

6. The Paper and the discussion thereon should afterwards 
be carefully examined by a committee of experts, and a précis 
prepared for inclusion in the * Journal.” 

The committee should varv with the subject, and might have 
to be paid a nominal fee. Whether possible or not, the carry- 
ing out of this proposition should undoubtedly enhance the 
value of the * Journal." —I am, &e., 

West Norwood, S.E., May 21. W. PERREN MAYCOCK. 

(There is little in Mr. Maycock’s letter with which we can 
agree. Occasionally it has happened, in our opinion, that a 
further meeting was desirable to discuss some Paper, but such 
a course should not be followed unless it is very clearly desu- 
able. A plaved-out discussion is most dispiriting. As to 
giving more time to the author, we wholly disagree with Mr. 
Maycock. The Papers can always be had in advance, and 
nothing is more dreary than the more or less verbatim reading 
ofa Paper. Those who wish to discuss a Paper will have read 
it in advance; otherwise their remarks will rarely be worth 
hearing. For the remainder of the audience a brief account 15 
sufficient, and on some recent occasions the time so taken has 
been too long. Other of Mr. Maycock's suggestions would 
necessitate more money, perhaps still higher subscriptions. 
As to the desirability of more meetings, most people will feel 
that it is difficult to find time for what is already provided.— 
E». £] 
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THE DIESEL ENGINE FROM THE USER’S 
STANDPOINT.* 
BY WM. J. U. SOWTER. 


The Diesel engine is coming into such general use for the purpose 
of the generation of electrical energy that a few notes on its advan- 
tages, cost of running and maintenance may be of interest. 

The quantity of cooling water required is considerably less than 
that required bv suction gas or steam plants. With an inlet tem- 


perature of 50 F. and an outlet temperature of 140 F., about 
3 gallons per B.H.P. are required. Taking the case of à 250 B.H.r. 
engine, and assuming the loss due to evaporation and leakage to be 


10 per cent., the cost of water at €d. per 1.000 gallons will amount 
to 0-45d. per hour. The Diesel engine is capable of working satis- 
factorily and economically on a wide range of fuels without any 
alteration or adjustment. The standard fuel is crude Texas or 
Roumanian oil, which may be purchased at prices ranging between 
35s. and 70s. per ton. The oil can be purchased in London at about 
40s. per ton, Many other liquid fuels may be used, such as residue 
shale oil, gasworks tar oil. or creosote oil.  Contrasted with steam 
plant, there is but little difference in fuel consumption per B.H.P.- 
hour between large and small Diesel engines, nor does the fuel con- 
sumption increase largely per unit of energy as the load is decreased 
on the engine. It is apparent from the foregoing remarks that it is 
unnecessary from the point of view of fuel economy to install large 
engines when a greater number of small engines will suit the cir- 
cumstances of any particular case better, desirable as the former 
procedure may be so far as capital cost per kilowatt of plant installed 
is concemed. The following figures show the cost of fuel per unit 
generated with oil at the prices mentioned, and at various loads, 
for a 50-B.u.P. engine coupled to a 33 kw. generator :— 


— Á —— ae 


l ] | Price of fuel per ton. 


Dynamo 
Load. ^ efliciency. ML M EE 
Per cent. 40s. | 57s. | 60s. | 703. 


p i 0:161 0:201 | 0:242 0781 


Full arisera 83 

Three-quarter ... 86 0178 | 0210 , 0252 , 0'295 
IDE eios 83 0:208 , 0261 0:314 0:365 
Quarter |... 78 0-307 | 0384 0462 | 0538 


Steam plant, if not properly maintained, becomes more and more 
uneconomical as time goes on, but still the plant continues to run 
əs though all were in order, with an increased fuel consumption; on 
the other hand, internal-combustion engines—and particularly the 
Diesel engine—must be maintained in thorongh good order, other- 
wise there will be great difficulty in getting them to run at all; 
therefore, those in charge of such plants are bound to see that they 
are carefully attended to, and when in good order the fuel consump- 
tion must always be normal, while, as we have seen, steam plant, 
if in bad order, can still be run, but at great expense as regards fuel. 

The capital cost of à Diesel engine direct-coupled to a generator 
is considerably greater than a ges or steam-driven generator of 
similar capacity, but when the cost of complete plants, comprising 
either gas or steam, are compared, there is but little difference in 
the price per kilowatt. A Diesel station, however. requires less land 
and buildings than similar stations employing steam or gas plant, 
so thet the difference, if any, is in favour of the Diesel plant. The 
following are approximate prices for small plants, delivered and 
erected on purchaser's foundations complete with oil storage tanks, 
piping, &c., and may be taken as fairly representative :— 


Size in kilowatts. | Price. Price per kilowatt. 


100 | ‘£1,950 £19°5 
150 2,600 173 
200 5,260. 163 
300 | 4,380 14-6 
400 | 5,300 13:3 


——— —Á——— o ——Á— — —— 
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The useful life of generating p'ant is an important factor for con- 
siderat ion, and one which must of necessity be taken into recount 
m considering the working costs of any undertaking. It has been 
said from time to time that the stresses set up in an engine of the 
Diesel type are extremely violent, and ín order to support that view 
attention has been drawn to the heavy and solid construction of 
the engine. As a matter of fact, however, the stresses are no more 
severe than those met with in ordinary gas-engine practice. The 
solidity of the parts is really due to the fact that the engine is single- 
acting. and gives only one impulse per two revolutions as compared 


-= ee ee ee ee a oa aMMiĖÃŘħŮ —_ — 


_ Abstract of a Paper read before the Dublin Section of the Institu- 
tion of Electrical Engincera. 


with two impulses per one revolution, in the case of the single- 
evlinder double-acting engine; hence the parts must necessarily be 
propi rtionately strong. The driving parts of, say. à 50 nm. p. Diesel 
engine require to be of the same strength assimilar parts of a single- 
evlinder double-aeting steam engine of 200 B.H.P. The author is of 
opinion that the life of the Diesel engine should be equally as long 


as that of a well-built steam engine. The only expensive part likely 
to require replacement is the cylinder Hiner. It is essential that the 
compression should be maintained, and all the author can say on 


this point at present is that he has had an engine running for over 


two years and that no appreciable wear of either the liner or piston 
It appears, therefore, that the life of the 


rings has yet occurred. 
The valves are fitted 


liner may be computed at at least 10 vears. 
into removable casings, which can be renewed at quite a small cost. 


As most of the other parts, such as springs, pump plungers, air- 
pipes, and so on, are quito light, cheap and easy to replace, 1t 
appears that the cost. of maintenance of this tvpe of engine must 
be verv much less than a complete steam plant, considering that 
the engine takes the place of a steam engine, boiler, steam pipes. 
feed pumps, economiser, chimney and the numerous small items 
incidental to a steam installation, all of which require frequent 
attention. 

Although the Diesel engine” possesses considerable advantages, it 


is undoubtedly true that in order to secure reliability first-class 
attention is necessary. The various points which necd regular 
attention can only be ascertained from practical experience, but. 


when that experience has been gained and intelligently applied. 
there is no reason why the running and reliability of the plant 
should not be at least equal to steam, and vastly superior to. gas 
plant. 

Smooth running very largely depends upon the man in charge of 
the plant, and it may safely be said that 90 per cent. of the trouble 
experienced in the running is due to the neglect of attendants. lt 
may be assumed that Diesel engines require considerable supervision, 
and that it is advisable to employ men of skilland experience rather 
Even taking this into consideration, the cost 


than mere labourers. 
of labour on moderate-sized plants is substantially less then that 


necessary with steam plant. 

It is of importance that a suitable grade of oil should be chosen; 
the oil must be a pure mineral one with a high flash-point. Suit- 
able oil, however, is not necessarily expensive; the author is using 
ordinary crank-chamber oil, costing Is. 5d. per gallon. with perfectly 
satisfactory results. Although it is cleimed that the cost of lubri- 
eation of Diesel plant is no greater than that of a good steam engine, 
such is not the author's experience. the cost in his ease being about 
While efficient. lubrieation is essential, the use 


50 per cent. greater. 
The piston and 


of an excessive quantity of oil should be avoided. 
gudgeon pin are lubricated by à pump, which forces the oil through 
a hole in the liner and piston to the pin, and also through an angular 
sp2ce between the liner and cylinder casting. There are generally 
about six holes, about 4, in. in diameter, drilled through the ceylin- 
der at this point, and through which the oil is forced to meet the 
piston. Should the oil be dirty. or contain carbon, these smell holes 
readily become blocked, cutting off the supp!y of oil to the piston. 
Oil after collection from the crank pit contains a certain smount of 
carbon, end should be placed in a settling tank, preferably heated 
by a steam coil, or, if à supply of steam is not available, an clectric 
heating arrangement of some kind. After a suflicient time has 
elapsed for settling. the oil shou'd be drawn off from the top and 
passed through a good filter before use. The author has found that 
it is practically impossible to remove the whole of the carbon from 
the oil, and consequently if the oil is used repeatedly. more and 
more carbon will be fed into the eylinders and other parts until there 
is à sufficient accumulation of carbon to couse à stoppage of the 
lubricating passages. As a seizure of the piston might cause serious 
damage to the engine, and as it is naturally necessary to economise 
in lubricating oil as much as possible, the author recommends that 
the piston should be drawn every six months, and. the lubricating 
passages cleaned. The carbonisation of oil may a!so cause trouble in 
the air-compressor cylinders. Before the author realised this possi 

bility, filtered oil was always used in the compressor, and probably 
to excess. In course of time the high-pressure cir-pipe leading from 


the compressor to the intercooler blew off at the joint, when it we 
discovered that the pipe was completely blocked with solid earbon. 


Owing to the high compression, which must be maintained, it is 


necessary to keep the valves quite tight, otherwise lexkages will 
occur reducing the compression, which renders it very difticult to 
start the engine, and when started proper combustion of the fuel is 
not secured. The author suggests a system whereby each valve is 
examined and ground in at stated intervals. 
under the conditions in which he is working. the valves will run 
without any attention for the following perióds: Exhaust; 600/lioura ; 


He has found that, 
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air, 2,000 hours; fuel, 600 hours, and starting, 1 year. In order 
to ensure that the valves are maintained in good order, the running 
hours of the plant should be logged and a record kept of the date 
each valve was examined and ground in; it is then an easy matter 
to see when each valve is due for attention. Spare valves and 
casings are supplied with each engine, which can be changed ina 
few moments, and the valve and casing removed can be ground in 
at the attendant’s leisure. Tho needle or fuel valve is so edjusted 
that the fuel spray is blown into the evlinder two or three degrees 
before the erank reaches the top centre on the compression stroke. 
It is very important that this valve should be properly set sad quite 
tight; if there is any leakage fucl will be admitted at the wrong 
time, resulting in irregular running of the engine. This pulveriser is 
liable to become choked if the fuel is dirty and insufliciently filtered: 
it should, therefore, be examined and eleaned at the same time as 
the needle valve. A clogged pulveriver may cause difficulty in 
starting or reduced output owing to insufficient fuel passing to the 
cylinder. 

A considerable quantity of vospour is esrried into the compressor, 
the quentity depending upon the humidity of the atmosphere. 
When the air from the compressor is cooled in the intereooler the 
vapour is condensed and. unless the drain on the intereooler is blown 
down frequently, water is carried over into the air-storege receivers. 
The water naturally causes rusting of the interior surfaces and alsa, 
as the air in the bottles will consequently damp, rusting of the steel 
pipe leading to the starting valve may oceur; the rust is carricd 
along from the receivers and pipe to the starting velve where it will 
accumulate, eventually causing the starting valve to stick. If this 
occurs the contents of the bottle may be lost before the velve can 
be shut. The only precaution necessary to avoid this annoying 
experience is to sce that the intercooler drain is blown down at 
regular intervals, say every half-hour, particularly in damp weather. 
The air-storage receivers are provided with svphons and drains, and 
should be drained every dav. The compressor high-pressure suction 
and delivery valves require grinding in about every 600 running hours, 
and the low-pressure valves about every 2,000 hours. If the inter- 
cooler drain is not blown down frequently enough, or if too much 
lubricating oil is used. the valves may hang up. | This can usually be 
remedied hy repeatedly blowing down the intercooler drain until 
the accumulation of oil and water is removed. It is well to draw 
the compressor pistons every six months and clean off the accumu- 
lation of earbonised oil which is deposited on the top. It is also 
advisable to clean the air inlet and passages to the low-pressure 
valves at the same time. 

Defective starting is generally due to one of the followmg causes; 
(1) Low compression ; (2) Defect in oil pump or oil supply, or (3) 
incorrect. adjustment of fuel, air or exhaust valves. Low compres- 
sion is most commonly due to a bad condition of the valves, ond is 
an indication that they require grinding in. It may happen that if 
the engine is overheated, due to defective water circulation or over- 
Joading, the valve casings may be distorted, resulting in a leakage 
between their joint faces and seatings in the cylinder head. If no 
leakage is apparent from examination, the application of the in- 
dicator will speedily determine whether the compression is low. The 
fuel oil-pump is usually arranged so that it can be disconnected from 
the engine and fitted with a temporary means of operating it by 
hand for the purpose of pumping up the delivery pipes with oil after 
they have been disconnected for any reason, Also, the delivery 
pipe from the fuel pump is fitted with a by-poss worked from the 
starting lever controlling the fuel and starting cam levers. The by- 
pass is so arranged that when the engine is started on compressed 
nir no oil is delivered into the fuel valve casing until the starting 
lever is put into the running position. If no such by-pass were 
fitted, the needle valve casing would he filled with fuel pumped in 
while the engine was running on compressed air. and when the start- 
ing lever was thrown into the running position. and the fuel valve 
opened at its proper time, too large a charge of oil would be admitted 
to the evlinder, which might cause damage. — If it is suspected that 
fuel oil is not reaching the evlinders the fuel pump should be over- 
hauled and its valves, as well as the by-poss velves, examined and 
ground in if necessary. If the by-pass alves are not perfectly 
tight oil may leak away instead of passing into the fuel valve, when 
starting would, naturally, he difficult, or oven impossible. The 
setting of the needle valve may readil Y be tested by barring round 
the engine until the crank is near the firing centre ; compressed air 
should then be admitted to the blast pipe. the indicator cock opened, 
and the engine slowly barred round until air commences to issue 
from the indicator cock. This is the point at which the fuel valve 
commences to open, and should correspond with the maker's setting 
marks. The air and exhaust valves should commence to open at 
the proper time, and in order to ensure this, most makers stamp on 
the engine the clearance there should he between the cams and rollers 


at a marked point. These clearances should be checked periodically, 
and adjusted if necessary. If the engine is kept in good order, and 
the above points carefully attended to, there should be no difficult y 
experieneed in starting easily and certainly. 

The exhaust should be smokeless; black smoke may be emitted 
if the blast pressure is too low, or if the engine is overloaded. If 2] 
is in order the exhaust should be colourless, indicating perfect com. 
bustion of the fuel. The exhaust gases escape from the engine at 
è pressure of about 401b. per square inch, and it is necessery thet 
adequate measures should be taken to allow the escaping gases to 
expand gradually, or nuisance may be caused to the surrounding 
neighbourhood. For most situations the cast-iron silencers provided 
with the engines will be quite effectual, but the author had some 
trouble duc to the fact that private residences are in close proximity 
to the works. The exhaust, therefore, was led tos lerge conerete 
pit. which removed all esuse for complaint. It is the intention of 
the cuthor to Pad the exhvust from a J50 Bop. e aging, shortly to 
be instelled, to the bese of an existing chimnev-stack 120 ft. high, 
which should dos! with the difhealty in en effectus} m^nnor.. fn 
steanm-driven stations, where extensions ore eceried out by adding 
Diesel engines, the use of exhaust. boilers would be aè further source 
of economy, enabling the waste heat from the exhaust of the Diesel 
enginea to be utilised on the steam side. Exhenst boilers elso are 
a useful means of providing hot water in factories where such is 
required for the process of manufacture, and Diesel engines are 
inste fled for the provision of the necess ty power required, 


THE MIGRATION OF THE IONS IN ELECTROLYSIS.* 


BY PROF. KALISCHER. 


Hittorf wes led to his classical resezrehes by noticing th» changes 
in concentration which take plece in the neighbourhood of the pole 
when s solt is celeetrolysed, and these changes are particularly 
notices ble when the electrodes, or et least the anode, consist of the 
some metal es that contained in the salt. His Papers were pub- 
lished in "^ Poggendorf’s Annslen " between the vears 1853 and 1890, 
and he showed how a simple chemical anclysis is sufficient to d'ter- 
mine the migration velocity of the ions. The importence of his 
views stretches for beyond the field in which they origin^td. His 
results were stated by him with great clearness, ond there is no kind 
of doubt as to their entire accuracy. There is, however. an important 
point with which the present. Peper deals, and which seems to have 
given rise to 2 good deal of misconception and inaceurete stotemont. 
There seems to be a general ides that if the ions of a salt have the 
same velocities there is then no change of concentration in the neigh- 
bourhood of the electrodes. | This error appears in John's text-book 
on electrochemistry, where it is stated that “if the migretion 
velocity of the two ions of an electrolyte are equel, it is evident that 
during the electrolysis, excluding the effects of polarisetion—-+g.. 
in the case in which the electrodes are composed of the same met 
as thet contained in the salt —the whole of the solution between the 
electrodes must remain of the same concentration.” Ramsay fells 
into the seme error in his " Introduction to the Study of Physical 
Chemistry.” where he says, on p. 60 of the Germen translation, thet 
Hittorf first explained the veri*tion of concentration et the poles in 
the vear 1853 by showing thet the two ions hsve not the same 
velocities, He then goes on to say thet if they should have the 
same velocities no ch»nge in concentration tekes plece, This is n 
contradiction to what Hittorf suvs, who points out thet in the case 
where the ions have the same velocity an incre» :e of concentration 
must take place et the anode, the opposite effect being produced at the 
cathode. (Nee * Poggendorf's. Annsten.” Vol, LANXATX.. p. 186.) 
The following statement of the esse, which is based on one of Hittorf 3 
experiments, may serve instead of è more general discussion of the 
question, l , 

The migration velocities of the ions in è solution of silver nitrate 
of a certain concentration are ne2rly equs!, tho specitie gravity of 
the solution at à temperature of I8-4 C. being L-1534. In an expen; 
ment with silver electrodes, described by Hittorf in “ Pogg. Ann.. 
Vol. LXX XIX., p. 200, current was pressed until I-1124 grammes of 
silver were deposited on the cathode. If the views of Jahn and 
Ramsay ere right. the concentration af the cathode would have 
remained unchanged, a similar amount to that deposited ou the 
esthode having been conveyed from the anode. An analysis of the 
solution in the neighbourhood of the cathode showed a loss of con- 
centratiop, the total loss st this point being 0:5505 gramme ; the 
remainder, consisting of 0:5618 gramme. must therefore have been 
conveyed from the anode to the cathode. An increase of concentra 
tion at the anode, corresponding to these facts, was then found to 


* Abstract of an article in the “ Elektrotechnische Zeitschrift." 
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practice should be such as to secure a structure that is closely granu. 


lar, of uniform texture, end with the combined and graphitic carbon 
The graphitic carbon should be in the form 


have taken place. The above figures show that the velocities of the 
two jons were approximately the same, being actually in the ratio of 
prettv evenly balenced, 


of nedules rather than flakes, 
There is & general relationship between the coefficient of frietion as 


0-505 to 0-405. 
determincd on the testing machine and the stopping qualities of a 


The misunderstanding, here discussed, goes deeper than might 
superticisily appoar, for it appears to throw doubt on Grotthuss’ 
theory, first stated in 1805, &ccording to which electrolysis is ex- 
plaincd by the assumption that the ions et the electrodes do not 
originate from one end the seme molecule, but from different mole- 
cules, which are respectively in the immediate neighbourhood of the 
two electrodes. In other words, decomposition takes place simul- 
taneously at the two eleetredes. — Hittorf, however. explained that 
it was precisely this fact, rele ting to variation of concentration, and 
more perticulerly the loss of concentration n the cathode, the 
migration velocities of the ions being equèl, that proved that 
decomposition takes place at the two cleetrodes. He says that it is 
only by supposing thet the decom position takes plece alone at the 
ancde, ond thet therefore the cation is the only migrating ion, that 
we eau imegine è stete in which no change of concentration. takes 
place. Let us suppose that before the electrolytic process we had a 
solution of copper sulphete round copper electrodes, there being 
30 anions and 30 kations at eech electrode, Through the passage of 
the current. let us suppose that 15 ions reach both electrodes, 1 
molecules of copper been deposited on the cathode, the anions 2 pps. 
ing ultimately in the form of 15 molecules of copper sulphate. If 
decomposition had taken place alone at the cethode, there would be 
et the encde 45 molecules of copper sulphate and 15 molecules of 
copper sulphate gt the eathede—z.e., 2 loss of concentration at the 
cathode and en increase at the ancde. If decomposition, on the 
other hand, took place slone at the sneda, the concentration in the 
neighbourhocd of the electrcdes would remsin unchanged. | Round 
the eethode the 15 molecules of copper, which deposit themselves 
on the cathedo, would have been replaced by 15 from the snode. 
Actually, en enelysis would show 20 molecules of copper sulphate 
et the cathode end 40 at the anode ; therefore copper ions have been 
trenamitted from nede to eathede, end 10 corresponding ions in the 
opposite direction, the enions having double the migration velocity 
of the k»tions. The explenetion of èll the feets is only to be found 
in supposing thet decomposition takes place simultaneously at both 
electredas. It is not beceuse the nmigrotion velocities of the ions are 
different that 2 change of concentretion takes place. but this change 
is in itself a necessery consequence of such migration. The difference 
in migration velocities only effects the rete at which these changes 
take ple^s. The importence of the metter seems to the author to 
justify him in calling attention to the true significance of Hittorf's 


bre keshoe in service. 
The greater velue of the emergency pplication of the wir brake as 
comp. red with the service is merely that of greater rapidity of 


application, 

As fer as the safety of a cor is concerned, ovina to the ability to 
stop from the speeds common in surtece-car service, there is no 
appreciable difference between eny of the shoes tested. A eleen wet 


rèil presents better facilities for stopping than a dry rail. the difference 


being about 30 per cent. in favour of the wet rail 
Brakeshoe wear avereges from 3-75 Ib. to 6-5 Ib. per 1,000 wheel- 


miles. The serep weights of brekeshoes on the surface lines should 
not be allowed to drop below 6! Ib. per shoe. When the serap weight 


has reached 5} 1b. there is denger of cutting the heed 

serap weight is 30 per cont. of the original weight. 
Shoes containing chilled cast iron. either integrally or in the form 

of inserts, wear steel wheels more re pidly thea those of grey cest iron 


The order of weer of the Mop with the shoes submitted in 
in. of wear is: A, 100; C, 88-23 


The idee! 


15 
only, 
the total averages of mileage per h 
D, 83-23; B, 80-32. 

The weer of shoes is largely dependent on the character of the 
foundation breke rigging end the way in which it is maintained. There 
is a wide range of mileege obtained with individus! shoes of the same 
type. <A steel wheel will run ebout 8,000 miles por jy in. wear in 
surface work. The cost of brakeshoes only per 1,000 car-miles is 
least for the cast-iron B brakeshoes with chilled ends. The combina- 
tion of brakeshoe and wheel costs por 1,000 car-miles places the 
B brakeshoes about on a par. If the price is based on the cost of 
brekeshoes per 1.000 car-miles, » higher price can be paid for the 
plein east-iron A brskeshoe then for one with chilled ends, because of 


{and 


the decreased cost of wheel wear. 
Finally. the test corroborates the well-known fact that herdoess 


and durability of brekeshoes go hand in hend. But it especies 
emphasises the importance, where steel wheels are used, of considering 
both the wear of the wheel end the wear of the shoe, for the fact is 
forced well to the front thet a shoe may be very economies! in itself 
and vet have such è severe effect upon the wheel thet when both 
wheel end s wear are token together the result may be the reverse 


of economies, 


work. 


INTERNATIONAL RADIO-TELEGRAPHIC CONFERENCE, 
LONDON, 1912, 


This Conference will assemble on Tuesday next at the Institution 
of Electrical Engineers, Victoria Embankment, London. W.C. The 
delegates are furnished with passes which entitle them to send 
telegrams (both inland and foreign) fre» of charge, and to make free 
use of the Post Office telephone system for both trunk and local 


SOME TESTS OF BRAKESHOES. 


A recont issue of the “ Electric Reilway Journ! "7 contained a long 
‘rticle on this subject by Mr. G. L. Fowler. The author has carried 
out èn extensive investigetion on the equipment of the Brooklyn 
Repid Trensit Co. Four types of shoes were testcd, designated as 
A. B. Cand D. A wese plein, hard cast-iron shoe ; B was æ cast-iron 
shoe with the ends chilled : C wes of east iron with en expanded 
mets! filling, end D was of cost iron with chilled-iron inserts in the 
port bearing on the tread. All shoes were fitted with steel backs and 
were of the flanged type, end 200 shoes of each type were tested. 

The best milezge wes obt»ined with tbe plein esst-iron shoe A 
Next eame C with expanded metal filling, while the shoes with 
which the wheel weer wes the most re pid were those formed of a com- 
bhination of soft end chilled esst iron, the Band D shoes. It appears 
probable that in these shoes the soft metal is worn away, leaving the 
edges of the chilled meta! to act »s cutters on the tread of the wheel. 

The value of an extensive test is evidenced by the wide varistions 
in the mileeges required to weer off h in. from the tread of the wheel. 
This renge was as follows: A breke lide: 4.714 miles to 15.356 miles ; 
B bre koshoe, 3,388 miles to 20.962 miles ; C brakeshog, 3.434 miles to 
20,734 miles; D brekeshoe, 3.388 miles to 20,962 miles. 

The evereges on oll cars do not differ much, end it appears that the 
average miler ge per 4! in. of redis! wear isabout 8.000 miles. With 
the wear taken et 60 per cent. of the total reduction of diameter the 


life of 2 steel wheel would be about 153,000 miles. 
As a result of this investigetion the author sums up with the 


calls 
The total number of delegates is about 150, 
We have tried very hard to obtain a list of the delegates at the 


forthcoming ( ‘onference. but have been almost entire ly unsuccessful, 
our information referring only to representatives of Great Britain. 


Russia, Argentina, Canada, the Commonwealth and the Union of 


South Africa, Up to the time of going to press we are informed that 
no other information on th? subject can be furnished. 


Mr. Charles Bright. F. R.S. E.. M.Inst.C. E.. has boon appointed to 
represent the Commonwealth Government as delegate at the Inter- 
ational Radio-telegraphic Conference, which commences its sittings 


on June 4. Mr. Bright was independent expert at the Radio-tele- 


graph Inquiry held in London in 1907. 
The delegate for Canada to the Conference is the Hon. G. 


Desbarats. Mr. Desbarats is Deputy Minister of Marine and 


Fisheries for Canada. 

Sir Richard Solomon, High Commissioner for the Union of South 
Africa, and Mr. Slingsby Nightingale. official secretary, are repre- 
senting South Africa at the Radio-Telegraphie Conference in London. 

Mr. A. Sel, Chief Enginecr to the Argentina Post and Telegraph 
Department. has been appointed tec "hnizal adviser to the Argentine 


Legation at the Radio-Telegra ph Convention. 


following conclusions :— 
In order to avoid excessive costs for the application of brakeshoes 


the weignt should be limited so that no individual shoe should weign 
To avoid sn excessive loss of weight in the por- 


The latest adhering States to the International Telegraph Cons 
ventionare the Government of Morocco »nd-Bosnia- Herzegovina, 


more then 24 Ib. 
contrae of scrap the minimum weight of individus! brakeshoes shou!d 


be 20 Ib. 
There appears to be æ close reletionship between the microscopical 


structure of est iron and its wearing qualities. Hence the foundry * 
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LEGAL INTELLIGENCE. 


t) 


: Tramways Assessment. 


On the 24th inst. the Recorder of Dublin gave his decision in the 
appeals of the Urban Distriet Councils of. Blackrock, Pembroke and 
Kingstown against the valuation made by the Commissioner of Valuation 
in respect of the portions of the Dublin United Tramways Co.'s system 
in those districts. The Councils appealed on the ground that the valua- 
tions were too low, but the company claimed in their appeal that they 
were excessive. 

After hearing evidence, the Recorder allowed £250. per mile for the 
renewal of permanent way, making the total for 100 miles of tramway 
£25.000, and the apportionment of the amount was left over for con- 
sultation between experts on both sides. 


Tramway Employes' Unions in Australia. 


In THE ELECTRICIAN for April 12 (p. 31) we gave some particulars of 
the proceedings before Mr. Justice Higgins in the Commonwealth Court of 
Conciliation and Arbitration in the claims of the Australian Tramway 
Employes Association against several tramway undertakings in Victoria, 
South and Western Australia, Queensland and Tasmania (including the 
Brisbane Electric Tramways Co.. Municipal Tramways Trust, Adelaide, 
&e.). The claims included demands for greatly increased rates of wages 
and. better conditions of labour, &e. Over 100 witnesses are to be called 
on behalf of the men, and. the proceedings have already occupied several 
weeks. In the absence of legal representation in court, the case for the 
men was put hv Mr. Prendergast (the secretary of the Association), and 
the respondent tramway undertakings are ably represented. by Messrs. 
J. S. Badger (manager at Brisbane), W. G. J. Goodman (manager of the 
Adelaide "Tramway ‘Trust), H. A. Wilcox (secretary of the Melbourne 
Tramway & Omnibus Co.), P. J. Pringle (Melbourne), &c., who exercise 
the right to cross-examine the various witnesses. 

In his opening statement Mr. Prendergast said the Association claimed 
that the minimum rate of wages to be paid to its members inthe States of 
Victoria, New South Wales, South Australia and Tasmania should be as 
follows: Motormen and conductors, Pfs. per day: probationers, Os. ; 
shed foremen in charge of rolling stock and car barn, 13s. ;. shed foremen 
(night work), J4s.; shed foreman’s assistant, 10s., or (all night work) 1s. ; 
starters, 123. ; sipgnalmen, 12s. ; point boy, 6s, ;. pilot, 9s. ; shunters, Os. ; 
lamp trimmers, 9s. ; electrical fovemen, 16s. 8d. : electrical fitter foreman, 
l5s.; electrical mechanics, 12s. 6d. ; pitmen (leading or electrical shed- 
man), 12s.; controller man, 105. ; switchboard attendants, 10s.: car 
cleaners (leading), 105. ; car cleaners and motor cleaners, 93 ; overhead 
wiremen (leading), 12s. 6d. ; overhead wireman (including linesmen). 
]23. : overhead wireman (assistant), 10s. ; tower waggon driver (motor), 
10s; engine driver (in. charge at power hovse). 153. ;. boiler cleaners, 
123. : water tenders, lls.:  greasers, P1015. ; firemen on four fires, 13s. ; 
firemen on less than four fires, 128.: coal conveyor attendant, IIs. ; 
trimmer, 105, ;. fuel man, 103. ;. general labourers, 9s. 

It was also claimed that eight hours should constitute a day's work ; 
that all employés should be employed by the week, such week's work to 
be composed of 48 working hours; that all employés complete their 
day's work within 9? hours of the time of signing on; that not more than 
10 per cent. of motormen and conductors employed on any tramway 
system should work broken shifts, and employés so engaged working 
hroken shifts should complete their day's work within 10 hours of the 
time of signing on ; that each motorman and conductor shall receive one 
day's holiday in every seven days: that any employé working any por- 
tion of a registered holiday should be paid the full day's wages therefor, 
plus an additional half rate : that no motorman or conductor should work 
longer than five hours without meal relief, &c. ; that work done on Sun- 
day, Christmas Day, Boxing Day. New Year's Day, Easter Monday, Good 
Friday. Eight Hours’ Day, Ascension Day and King’s Birthday should be 
paid for at double rates; all work performed by motormen and conduc- 
tors between 1 a.m. and 5 a.m. t» be paid for at double rates; and all 
work done in excess of eight hours on any one day to be paid for at 
rate of time and a half. Various claims as to right to wear union 
badges, the construction of ears; &c., are also made. 

Mr. PRENDERGAST intimated that he would call an employé of each 
of the companies and undertakings concerned in Victoria and one from 
each Ntate to prove that the men were dissatisfied. with the present 
conditions. i ) 

Mr. Cameron, of the Prabran & Malvern Tramways Trust, Mr. Meakin 
and the other respondents complained that they had not received any 
complaints from their em ployés before the plaint was filed. 

His Honour, however, decided to hear the case on its merits. 

Evidence was then given by R. M. Champ, secretary of the Queensland 
Branch: W. B. Bryant, secretary of the Hobart Branch; L. O. Hill, 
secretary of the South Australian Branch; and J. V. O Connor, president 
of the Victorian Branch of the Association; W. Dewsnap. President of 
the Perth. Union, and other emplovés in support of the men's demands. 

ALBERT OVENDEN, motorman in the Adelaide tramway service, gave 
evidence of the condition of the work in his district, and complained of 
the number of forms, &c., to be filled up. They desired an eight-hours 
day and promotion by seniority, and they objected to broken shifts. 

At this stage Mr. Prendergast applied that all documents in the pos- 
session of respondents and relating to the case be produced. 
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After discussion, his Honour made an order for the discovery of record 
books and documents relating to the case within the last two vears, ex- 
cept such documents as related to the profits and financial position of the 
companies, The books and documents were to be produced. within 
periods varving from 10 days to three weeks. 

On a subsequent date (April 11) an application for the cancellation of 
the registration of the Australian Tramway Employés Association was 
dismissed by his Honour, who held that it was made in order to defeat the 
present plaint. 

Subsequently, much evidence was given by the men as to the conditions 
of the service in Fremantle and Brisbane, and the Court adjourned, 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


T he following abstracts from some of the specifications recently published have been specially 
compiled by Messrs. MEWHURN, ELis & Pryor, Chartered Fatent Agents, 70 and N 
Chancery-lane, London, W.C. 


1911 SpecrFicaTions. 


10,238 Wetres & ZwigrUscH. Method of conn:ction of lines in automatic telephone 
exchanges. 

The calling or selecting line is. by means of a conn:cting devic operative at a par- 
ticular stare (e.g., the thousands stage) in the operation of eftccting a ccnnection and 
which automatically conn:cts itself to the calling line, extended to multiple contacts 
of groups of the conn'cting deviccs which effect the next ccnn«cting stare teg.. the 
hundreds stage), whereupon the hunting contacts of the deviccs Eelcnging to a pare 
ticular group of the said rroups of devices are Set in motion and the calbre hne 
extended, by the first of the said hunting contacts that reaches and remains stationary 
upon the multiple contacts previously comnected to the calling lins, to the multiyle 
contacts of the connecting devices of the next connecting stage, the huntine contacts 
of a particular group of which are in turn caused to seek the device of the preccaine 
stir? whose hunting contacts have come into connecticn with the said callne line, 
for the purpose of rapidly effecting interconnection between lines by means of simple 
switching mechanism. 

10.364 Brown. Controllers for electric moters. 

10.375 Winter. Electric lamp shades. screens or the like. 

10.433 Hupers.  Incand:scent electric lamps and the mounting of same for illumination, 
advertisement and the like purposss. 

10.434 Hweers. Means for fastening incandescent electric lamps to sheet metal discs. 

10.435 H''Bg&S. Holders for electric incandescent lamps. 

10.788 Sarm N. Means for susp ending electric lamp fittines. 

11.045 Hirst & Brock. Apparatus for operating electric motor controllers and the like 
from a distance, 

Consists of a remote control device, mechanically connected to the main controller 
and adapted to operate it by a step-by-step movement, and electrically connected to 
electro-mechanically operated circuit-breakers in the main zontroller, the means in 
the remote control device for closing the ciccuit of the sa d electvical connections being 
interlocked with the means in the remote ccntrol device for mechanically operating 
the main controller. 

15.597 DubbELL & PARTRIDGE. 
(23 12/41.) 
16.007 GraFton & Prior. Automatic control of dynamo-el«ctric machin:s in dir.ct- 
current distributing and consumption systems. 

The maynetic field of a generator or motor is excited ty a sinele windine having no 
connection with the main brushes ot the rotor, but only with a pair of auxibiury brushes 
of the kind d.rivine current from the rotor at points thtouehout a zcne wherein the 
pressure varies uniformly between upper and lower limits. the pcsition ot the auxiliary 
brush:s being controlled by means movable in response to variations in running ccn. 


Contact conductors of electric 1racticn systems. 


ditions. 
19.011 Gwozpz. Telephones. a 
19.160 Bevp. Machines for generating electricity and machines driven by electricity. 


19.643 VoBLKER & Meurer. Method of and apparatus tor electrically producing hollow 
bodies from ar:nacsous quartz and other not easily fusible materials. 
25.014 Hurroro. Vehicle lamps for the simultaneous use of an electric He ht and an oil or 

other burner. 
26.168 Evectre Clock Co. Electric clocks. 
27.699 SIEMENS SCH''CKERTWERKE. Means for euiding the el: ctiodes cf electric lamps. 
23.715 Voixers. Msthcd and device fer polarising magn to-el:ctrical michin<s. 
29,126 HELFENSTEIN. Elcctric furnace. 


1912 SrECIFICATICNS. = 


910 Beir. Alt.rnating-current electric motors 
4.127 HuTtio. Rotary apparatus for electrc-plating small articks. 
4,365 Way & THORKELIN. Electric arc lamps. . 
Relates to lamps of the enclosed tyre which are desired to emit the lieht in one 
dir:ction, such as in photographic work. Tne invention consists of an cenclescr: 
having screens or reflectors so arranecd inside the enclosure surroundine the arc that a 
circulation of eases from the arc is maintaincd to keep the transparent part of the 
enclosure clear in th? part ihiroueh which the heht is to be emitted. 
7.407 Siemens & HALSKE AKT. Ges. Rectifier for high-tension alternating currents. 
A high-tension rectifier for alternating currents in which there are two moving 
* conductors parallel to the axis of a spindle, revolving in synchronism with a periodicity’ 
of the alternating current to be rectified ; the said conductors rotating past two set 
of four fixed contacts arranged at ether end of the spindle in planes at right aneles 
thereto, the fixed contacts of one set baing connected in pairs to the eno cr other 
terminal of the alteraatine current sourc? and the fixed contacts of the other set being 
displaced by 90 deg. relatively to the first set and connceted in pairs to the cne cr 
other terminal of the device, thioueh which the rcctified currcnt fows. 


APPLICATIONS FOR PATENTS. 


NorE.— The undermentioned Apylications (except those marked t) are nol oper fo public 
inspection until after acceptance of Complete Specifications. Those marked * are open Jor 
inspection 12 months after the date attached to them, tf they have not been published previously 
ir. the ordinary course. Names within parentheses are those of communicators of inventions. 
When compiete Specification accompanies application an asterisk is affixed. 


April 13, 1912. 


8,740 WzicHT. Construction of electromagnets, transformers or induction coils. 

8,745 MiopLEMISS. Electric resistanc?s or dimmers. 

8.757 Hupers. (Julius Pintsch Akt.-Ges., Germany.) Tunesten powder for the pres 
duction of incandescent bodies and a process of manufacturing Same. — i 

8,758 Husexs. (Julius Pintsch Akt.-Ges, Germany.) Tungsten or the like meta 
filament and a process of manufacturing same. 

8,767 Moore. Form of zinc for galvanic batteries, 

8.790 Marks. (Patents Purchasing Co..U.S.) Electric refining crucibles. * 

8.791 Masks. (Patents Purchasing Co., U.S) Electriz arc furnaces, ® ps 

8,793 SrikRUP. Telephone relays and repzaters.* 


—— 
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COMMERCIAL AND INDUSTRIAL SECTION. 


——————— — "Á-)»O 0——9 aaa ————— 


—— 
BRITISH NOTES. 


Barking.—Th^ L.G. Board have informed the Council that. 
revand to their application for sanction to borrow £11.200 for the 
extension of the electricity works, they have instructed the inspector 
who held the recent inquiry to confer with the members of the Elec. 
tricity and Tramways Committee on the matter. 

Blackburn.—The Electricity Committee recommend 

selery of the borough electrical engineer (Mr. P. P. Wheelwright) be 
increased from £500 to £700 a year by annual increments of £50 


Bradford-Halifax Tramway.—-The Halifax Tramways Committce 
have decided to approach Bradford Tramways Committee on the 


question of running through tramears between Halifax and Bradford 
end also to obtain a report from the manager as to whether the Hali- 
fax cars can be adapted to the wider gauge of the Bradford tram- 
Ways or whether new cars can be modelled to meet the requirements. 


in 


that the 


Bray (Ireland).—The Council have now considered the report of 
the LG. Iispeétor who recently held an inquiry into the Council's 
application for sanction to a loan for extensions of the electricity 
works. and they have decided to urge the Board to sanction the lozn 
for 25 years, They point out that in England the L.G. Board 
sanctions loans for 17 years for Diesel engine plant. and that main 
and buildings have a life of 30 years, and, therefore, that the loan 


should be granted for 25 years. 
Cardiff.—At the meeting of the Electrie Lighting Committee las 
week the borough electrical engineer (Mr. A. Ellis) reported. that 


| 


the revenue of the electric supply department showed a net increase | 


of £2.H1 over the revenue of 1910-11, after giving credit to the 
street lighting department for the reduced number of hours of 
lighting the public lamps during the coal strike. 


Croydon.—At the last meeting of the Council the electrical en- 
gineer (Mr. ALC. Cramb) reported upon works necessary, and 
these ineiuded the increase of transformer capacity at sub-stations 


at a cost of £45, additional supply to S. Norwood sub-station £530, 
and street lighting cable £120. Cable extensions would cost £1,946, 


The whole of the work was authorised. 

Electric Driving of Brickworks.— Messrs. Jones Bros. have recently 
adopted clectric driving at their terra-cotta brickworks at. Pelaw. and 
electric current is supplied by the Northern. Counties Electricity 
Supply Co. by overhead. cables to a sub-station in the works at a 
pressure of from 5.000 to 6.000 volts, and is there transformed down 
to à pressure of 440 volts. 

There are three 75 n.p. motors to drive the machines for grinding 
the shale from which the bricks are made, and also to drive the several 
i Another motor 


moulding and pressing machines and to heat the dies 
supplies the power for hauling the waggons which carry the shale from 
Ing : . The 


the quarries, and there is a smaller motor in the engineering shop 
change from steam to electric driving has given every satisfaction and will 
lesult in à saving in works eost: 

Heston and Isleworth.- -The L.G. Board have informed the Council 
that they are prepared to sanction the loan for £5.000 for extensions 
of the electricity plant. but an amended estimate based on accepted 


tenders must be submitted. 

Infirmary Lighting.—Christchurch Guardians have decided to 
adopt electric lighting at the now intirmary. Current will be supplied 
by the Bournemouth & Poole Electricity Co, at 4d. per unit. and if 
the whole of the workhouse premises are lighted electrically the charge 
will be 34 per unit. Current for power and lighting will be supplied 
at Idd. per unit. 

Keighley.—The Council have decided. on the recommendation of 
the Electricity Committee, to apply to the L.G. Board for permission 
to sell one or more of the existing Lancashire boilers at the clectricit y 


works, and for sanction to borrow £1.660 for new plant. 
An inquiry was held on Wednesday into the Council's appli ‘ation for 
sanction to borrow sums of £6,576 and £1,060 for extensions of the clec- 


trieity undertaking. 
The cbctrical engineer (Mr. H. Webber) supplied technical de pile of 
the extension, but the inquiry was adjourned sine die to give Mr. Webber 


an opportunity of furnishing further. particulars regarding oNecss 


expenditure. 


MUNICIPAL, FOREIGN & GENERAL NOTES. |: 


Light Railways.— Doncaster Corporation have applied to the Light 
Railway Commissioners for an order authorising the construction of 
light railways in Balby-with-Hexthorpe, Warmsworth, Bentley- 
with-Arksey, and Ardwick-le-Street. 


Llandudno.—The Electricity Committee, 
encourage the consumption of electricity for heatin 
have decided to invite manufacturers of heating and cooking 9 ppa- 


ratus to give a demonstration in the Town Hall during the autumn 
Manchester.—-It is reported that the Tramways Committee are 


considering the question of the construction of shallow underground 
tramways or underground tube railways as a means of relieving the 


congestion of the tratlic in the centre of the city. 


Monaghan. —The Count y Council have authorised Mr. R. MeMurray 
to employ overhead wires for the supply of electricity in the Bally bay 


who are anxious to 
g and cooking, 


district. 
Night Telegraph Letters.—On and after June 1 the G.P.O. have 


decided to extend the experimental service of night telegraph letters 
to those towns at which the head telegraph offices are open all night, 


namely :— 
Aberdeen, Belfast. Birmingham, Bradford, Brighton, Bristol Cardiff, 
Cork, Devonport, Dover. Dublin, Dundee, Edinburgh. Exeter. Falmouth 
Glasgow, Holyhead, Hull; Inverness, Leeds, Leicester, Liverpool London, 
Londonderry, Manchester, Neweastle-on-Tyne, Newport (Mon), Norwich, 
Nottingham, Penzance, Plymouth, Portsmouth, Queenstown, Shetheld, 
Southampton and Swansea, 
Phe charge will be 6d. for 36 words or bess and 44d. for every three 
The night telegraph letters can be handed in :— 
(a) At the counter of the G.P.O.. King Kdward-street, 
(b) at the counter of the Central 
up to midnight on weekdays 


words beyond 36, 

Il. In London: ( 
E.C.. up to 10 p.m. on week-days ; 
Telegraph Office, Roman Bath.street, E.C., 
and Sundays. 

2. In the Provinces 
weekdays and Sundays; but, except 
Leicester, night telegraph letters cannot be accepted on Saturdays 

l'elephone subscribers in the telephone areas of the towns mentioned 
in the first paragraph may send night telegraph letters by telephone to 
the head offices—in London, the Central Telegraph Oflice—up to mid- 
night on weekdays and Sundays. Night telegraph letters may be posted 
prepaid at the rates given above, provided that they are posted early 
enough to reach the Central Telegraph Office or the head office of the 
town, as the case may be, by midnight. Whether the letters are handed 


in at the counter, or are sent by post or telephone, delivery will be by the 
Night telegraph letters 


first post next morning unless that be a Sunday 

should be written on telegram forms; and if sent by post must be placed 
in an envelope with only the words “ Telegraph Letter “` upon it. The 
stamps in prepayment must be attached to the telegram form. They 


must be in plain language, must bear ordinary not registered abbreviated 
" multiple " addresses; Tf a reply ia de 


At the head office counter up to midnight on 
at Bradford, Brighton and 


addresses, and must not have 

sired it must be prepaid at th» usual inland telegraph rate. 
Portsmouth.—The salary of the engineer and menager of the 

electricity works (Mr. W. N. Foale) has been increased from £500 to 


£550 per annum. 
Rail-less Traction.—The deputation from Avr Town Council who 
recently visited Leeds and Bradford in order to inspect the trackless 
svstem of tramways in operation report unanimously in favour of 
the Hawkhill district of Ayr being served by means of the system. 
Mr. H. N. Thomas. manager of the Durban (Natal) tramways, 
advises Bloomfontein (Orange Free State) Municipelity to establish 
a publie service of rail-less trolley vehicles at a cost of £35.00. 
Mr. Thomas disapproves of the use of petrol motor omnibusc: in the 


town. 
Railway Station Lighting.—We are informed that Siemens “ Tan- 
talum " traction lamps and “ Wotan " lamps in holophane fittings 
are to be installed on a London electric railway station, which will 
be opened shortly. These lamps appear to be almost universally 
used in London for station and tramear lighting. end this tot 
installation gocs to prove that they are giving real satisfaction. 


Shipton-on-Stour.—The Parish Council have approved a sehem 
of electricity supply for the district prepared by Messrs. Brown, 
Parsons & Co.. of Leamington. The street lighting will be effected 


by means of 25 c.p. metal filament lamps. 
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Telegraph Messengers and Telephone-Telegrams.—In the second 
report of the Standing Committee of the G.P.O. to consider the 
measures for reducing the number of hoy messengers, 

It is pointe? out that the number of boy messengers has fallen from 
15.790 in March, 1910, to 14.506 in September, 1911. [t has not vet been 
possible to extend the system of delivery of telegrams by telephone as 
recommerdcd by a Departmental Committee, and at present only one 
telegram in 20 is so delivered. Thov are still of opinion that the extension 
of this delivery is an important clement in the problem of reducing the 
number of boy messengers. From experiments in tho transmission of 
"dummy " letters by existing pneumatic tubes, it would appear that an 
express service by this means would be somewhat slower than delivery 
by hand. and that thers would be some risk of loss or damage in transit. 
Estimates have boon obtained of the cost of providing po»eumatis tubes 
to five newspaper offices in four provincial towns; and an estimate of the 
cost of a tube. also on rental terms, to a provincial stock exchange is being 
prepared, 

Textile Mill Driving.—With reference to the notice under this 
heading in last week's issue. we would add thet the order for over 
1,000 electric motors for driving looms was placed by the Great 
Harwood Commercial Co. with Siemens Bros. Dynemo Works, All 
these motors will bo made at Stafford. The manufecture of loom 
motors at the latter factory has now reached considerable dimen- 
sions. as will be gathered from the fact that orders for some 3.000 
loom motors have been secured by the company during the past 18 
months for textile mills in Lancashire and Yorkshire. | 


Unemployment Insurance.-—Pursusnt to paregre ph 5 of the 
Uuemplovment Insurance (Umpire) Reguletions, the Board. of 
Trade give notiec of the following decisions by the Umpire on ques- 
tions as to whether contributions are payable. [t has been decided 
that Contributions are not payable m respect of :-— 

Workmen employed in the manufacture of accumulators and electric 
batteries. 

Workmen employed as wire drawers, galvanisers, wire cleaners. and 
testers, bar. strip. hoop and wire rod rollers, 

Workmen in the service of an electric supply corporation employed as 
follows :— 

|. Switchboard attendants to op rate switehgear on switehboard and 
regulate voltage on main, 

Motor-generator attendants to attend switehboards connected with 
tle control of motor-generators and look after the proper running of the 
motor generators and. keep them clean. 

Battery attendants to look after the proper maintenance of the electric 
accumulator and replice plites when necessary. 

Meter readers to read all meters in consumers! premises, 

Workmen engag d in th» manufacture of steel ship and. boiler. plates, 
ster] bars and sheets. &ce.; and. rivets, bolts and nuts from steel and iron 
unless in a mechanical engincering establishment. 

Contributions are, however. pyvable in respect of the following 
classes of employés :— 

Workmen employed in the construction, repair or decoration of railway 
Wagons, Xe, 

Workmen described as fitters, turners or finishers, erectors, mill- 
wrights, planers, borers, slotters, ssrewers, shapers, iron sawyers. grinders, 
milers, polishers, machinemen, drillers, tool makers employed in a 
mechanical engineering establishment, also iron moulders, coremakers, 
& c and workmen and their helpers and labourers employed in factories 
and workshops which are engaged wholly or mainly in the manufacture 
of castings of brass, white metal, gun metal or other copper alloys for 
use as parts of the products of a mechanical engircering establishment, 
in luding corsmakera, casters, moulders, dressers, polishers, finishers and 
fitters. 

Walthamstow.—The Finance Committee have fixed the charge 
for surrent supplicd to the tramways department during the year 
ended March 31 last at Lid. per unit. 


Willesden.— Eleetrie Supply mains are to be extended at an 
estimated eost of £532, 


Wireless Telegraph Notes.—It is announced that the Portuguese 
Government have entered into an agreement with the Marconi 
Wireless Telegraph Co. for linking up various Portuguese possessions, 

The time has arrived when the effeet of the ^* Titanie disaster 
in relation to the demand for wireless telegraph apparatus can he 
gauged. The Marconi Companies have received a large number of 
orders for the complete equipment of vessels of all classes. There 
orders include 16 equipments from the P. & O. Company and further 
orders for about 70 other vessels, For cargo and other boats of 
comparatively small tonnege the new 4 kw. equipment finds many 
buyers. This equipment takes up a minimum of room on board 
ship and has an effeetive range up to about 600 metres for sending 
and up to 1,600 metres for receiving. The demand for trained 
operators is heavy and continuous, 

Mr. H. Gordon Seltridge, the well-known provider. and the ** Daily 
Mirror " newspaper have provided a wireless telegraph installation 
on the lonely island of St. Kilda in the extreme Hebrides, situate 
far out in the Atlantic, 40 miles west of the N.W. extremity of North 
Uist. The islanders have been on more than one occasion on the 


point of starvation. This installation will provide another example 
of the great utility of wireless telegraphy and a further point in the 
argument against the likelihood of its interfering prejudicially with 
the older service of submarine communieation. 

A steel mast 250 ft. high. with a 25 ft. wooden topmast. has been 
erected at the new Marconi Telegraph works. Chelmsford. Two 
similar masts, each 470 ft. in height. are also being erected. 

Gembling on the Stock Exchange is a perilous pastime. During 
the past few months there have been wild “gambles “` in. Mereoni 
Wireless Telegraph Co.'s shares, which the compeny (through its 
chief officials) have deprecated and denied any responsibility: for. 
The aftermath which almost inevitably follows these witless trans- 
actions has come, and there is groaning and moaning amongst the 
most daring of the participants. Meantime the business of the wire- 
less telegraph companies goes on successfully. Their shares ere im. 
proving in intrinsic value without in any way injuriou:ly affecting 
tho volue of the securities of the old-establizhed submarine telegraph 
companies, — It is difficult to conecive what kind of lesson iy necessary 
to holders of practically gilt-edged stock to prevent. them from 
realising at the first attempt of interested. perties to weaken their 
faith in well-established stock. 

There is a strong desire expressed in many quarters (amonyst these 
the Postal Telegraph Clerks? Association) to commemorate in some- 
thing more than local form the services rendered by Messrs, Jack 
Phillips and Harold Bride. late first and second wireless operators on 
board the °° Titanic." and the postal clerks who wer? also serving on 
board that ship. and who, along with Mr, Phillips, saeriticed their lives 
in the public service. 


COLONIAL AND FOREIGN NOTES. 


Argentina.—The * Review of the River Plate " save negotiations 
are on foot for instelling electrie light in Tornquist (Buenos Ayres 
Province). 

The municipalities of General Alvear (Buenos Ayres) and San Antonio 
Oeste (Rio Negro Territory) recently decided to invite tenders for the 
erection and equipment of electricity supply works, and Government has 
authorised the hvdraulie department to invite tenders for the electric 
installations in the new warehouses at the port of Buenos Ayres. 

Chili.— The Government has requested Congress to give preferential 
attention to the question of the electrification of the reilway from 
Valparaiso to Santiago and other line s 


Electricity in Nitrate Works.— At the meeting of the Santa Rita 
Nitrate Co. on Wednesday the chairman (Mr. H. W. Lowe) said that 
the new electrical installation wos nearly completed. end in a short 
time they would have electric power at the maquina and at the wells. 
which had always been a trouble. The plant inchided two 100 jr. 
Diesel engines and dvnamos, The saving effected was abundantly 
shown in other oficinas under theireontrol, and thet would materially 
assist in keepiny down the cost of production, In other oficinas there 
was a saving of 3d. per quintal asageinst coal and steam. 


Italy.—4A consular report from Genoa states that the Riviera 
Electric Supply Co. at Bordighera is steadily increasing its supply of 
electrical energy, especially in regard to the application of electric 
power for irrigating the fruit gardens 

The company extended its distribution of electrie power to the towns of 
Camporosso and San Biagio. and another extension is nearly completed 
from Ventimiglia, Latte, La Mortola. Grimaldi and Balzi Rossi. 

The Societa. Elettrica. Riviera di Ponente, with a paid-up capital of 
£400,000, has two hydro-electric power stations up the Roja Valley, 
above Ventimiglia, producing respectively 10.000 H.P. and 6,500 H.P, 
The company is building a station higher up the same valley at San 
Dalmazzo., which wil have a capacity of 50.000 n.p. The electrical 
energy produced at these stations is distributed in the provinces of Porto 
Maurizio and Genoa, 

A company has been formed for the construction and working of an 
electric tramway, 44 miles in length, from Savona to Vado. This line i 
nearly completed. 

Mexico.—A consular report states that the Vera Cruz. Electric 
Light. Power & Traction Co. (a British company). which supplies the 
town of Vera Cruz with cleetrie light and power and operates the 
eleetrie tramway system, is projecting tho exten. ion of its system to 
neighbouring villages, f l 

The Jalapa Railway & Power Co. (an American company) owns the 
power plant which utilises 1,700 n.p. from a waterfall at Jico. 14 miles 
from Jalapa, and supplies current in Jalapa, Coatepec, Jico and Teocelo 
for lighting and power. 

Smyrna.— The representatives of the Driti-h European Trust 
have. it is reported. obtained from the Imperio! Ottoman Govern- 
ment à concession to construct tramweys in the city of Smyrna, and 
negotiations are taking place for the acquisition of telephone and 


electricity supply concessions for the city. db 


Textile Mills in Tasmania.— 1t is announced that there is a good 
probability of large woollen mills hing established at Hobart, Tas- 


vA. 


š 
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(420) ares and 514 (423) incandesoent lamps. Power, 
30.0]6 of the 536,203 Increase in units 


[Ed 
mania. shortly. the representative of a leading Yorkshire firm having 
purcha-^d lind neer the Cascades with the object mention^l. the 
inducement being the provision. of cheap electrical power by the 


there are 42: 

heating and cooking account for 2 
sold. and private lighting aceounts for 200,190. 

Medias iene Doubt not Dium The borough ebetrical engineer (Mr. A. C. Cramb), in his report, states 

that restrictions of Parlimentary powers result in 72» per cent. of the 

inquiri s for clectrie supply boing turned away. owing to the fact that tae 

During the year reductions 


consumers’? requirements cannot be met, 
were made in the charges for public arc lighting from £13 to £12 per damp 


United States.—-A Consular report states that the exports from 
heatme and 


New York during 1911 included electrical instruments to the value 
of £1.204.000 (compored with £1.226,000 in 1910) end scientific in- 
straments £228,000. (geint £225,000) and. electrical machinery 
£977.000 (aginst £890,000). 

A ripert from Richmond (Va) says the Virginia Railway & Power Co. 
contemplates important extensions of its system. The company has 
19 miles of track. reaching all quarters of the city of Richmond and also 
Petersburg. 23 miles south, and Ashland. 17 m iles north. A new electric 
railway has recently been started with nine miles of track in the city 

The city has recently constructed and fully equipped its own electric 
light and power plant. and adheres to the policy of municipal ownership. 


per annum, the private consumers’ flat rate from 4d. te 38d.. 
cooking rate from Ild. to ld. (partly). and traction from Lid. to Id. for 
all units over 2.000.000. Coal eost. increascd £1.0760. of " hich ne arly 
£1,000 was due to rise in prices caused by the coal striko. Th? load 
factor was 21-7 per eent, (against 21:13). and the efficiency of distribution 
RGO (5-74). The average price obtained for general supply was 24634. 
(increase 0:35d.).. The reserve fund is £39,032. Now h.t; switehboaurds 
are in process of construction at the os and a LOO kw. mixed pres- 
sure turbine has been or tered. 

Exeter. — The accounts of th» electricity underto king for the year 
ended Merch 3b wr? pr»:ented to the Coun al lect wk. 

The units sold amounted to 1.470.698 (an Increase of 71,695 over pre- 
including. 501.424. for general Hghting (inercasc 16,0240). 
and he ating (Inerease 46,102), 199.173 publie lighting 
37.997 tramwavs (Inerease 1.997). Phe number of 


and the motors mereased from Pas 
The 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Accrington.—-The copitzl expenditure of the electricity depart 
ment at Mereh 31 wes £92,344. an increase of £11968 over previous 
vopr, end the outstending loans were £56,853. 

The year's revenue was £19402 (against £17,310), working ex penses 
were £10,872 (28.962), and net profit: £2,562 (22.656); £1.150 (£500) 
was contributed to rate fund. Working expenses were 07287. (O-752d.) 
and capital charges 04364. (0474d.) per unit sold. The average price 
obtained was 1:340d. (1-383d.) per unit; 3.853.140 units were generated 
and 3.315.512 sold. The total maximum demand was 1,719 kw. There 
are nino flame ares and 112 metal filament lamps for publie lighting 


Blackburn.—The profit on the past voar's working of the tram- 
ways was £1.290, 88. 6d., of which £1,000 was placed to permanent 


vious year), 
181.102. power 
(merease 7.173) and 5 


consumers were I, d (increase 1239), 
to 175. the total horse- power connected being now nearly 609. 


reduction of the charge for lighting at the beginning of the vear affected 
the receipts by about £1.000, and the lower rate for tramways by £65, but 
the increased output, especially for power supply. lias counteracted some 
The capital expenditure is £ELI000..— The total re- 
ceipts for the year were £18382. After deducting £9,998 for working 
ex penses, the gross profit was £8.383.. The sum of £6,051 was put aside 
for interest, sinking fund and income. tax, leaving a surplus. of 
£1.431. 188. 9d. The total reserve and renewals fund is £10,578. 

rhe total receipts of the tramways department were £17,290, an in. 
crease of £1,124. 5s. 6d. over previous year. The receipts were the high 3 
on record, due to the very fine summer and a wet winter, also to the 


of this reduction, 


way renewal fund. 
23 in the car-miles run and of 853,050 in 


‘There was an increase of 18,52 
the passengers e 'arried, while there was an increase of £4.532. 15s. NJd. i 


total receipts and £204. 1s. NI1d. in parcels receipts. The capital espn. 
diture is £334.024. The sinking fund set aside t» date is }¢ 70,620 and 
£51 852 has ben repaid to Public Works Loan Commissioner: The revenue 
forthe vear ended March 3. was £63,130 (compared with £68,367, working 
expenses were £ 41.236 (against £37,884), ca n charges, income tax. &e., 

amounted to £20,604 (£20,795), and the not profit was £1.290 (compared 
with a deficit of £181); £1.000 of the profit has been placed to permanent 
way renewals fund. Passengers carried were 11.164915 (compared with 
10,310,965), car miles run. were 1,059,544. (1.041.021). and receipts per 


car mile 13-47d. (12-60d.). 
Bootle.— The accounts of the electricity department for the year 
ended March 31 show capital expenditure £118,212 (increase £2.820). 
of which £42.747 has been repaid. 
The year's revenue was £20,420, working and general expenses were 
Interest, instalments of loans and 


£11.91] and gross profit was £8,519. 
sinking fund required. £6,717; £330 has been placed. to. reserve and 


£1000 ippli sd to relief of local rates. The reserve fund amounts to £1 heal, 
The units sold were 3.079.851. including 1.546.453 units to private con- 
272.309 units supplied to public lamps and 1.261.087 units by 


summers, 2727 
There are 182 are and 325 metal filament lamps for public 


contract, 
lighting. and the total maximum supply demanded is 1,480 kw 


Bournemouth.—The total revenue of the tramways department 
for the year ended March was £02,397. or £1,852 above tho record of 


aviation and other meetings. 


Kettering.—Tne capital expenditure of the electricity. supply 
department at Mareh 31 was £69,405 (increase of £1 1.988) for year 


and the existing debt £57,441. 

The year’s revenue. was £11.135 (compared with £10,172). working 
expenses were £5,009 (against £4,912) and net profit was £l.107 (£1 032). 
The units generated were 1.209825 and tho units sold. 1.062.508, in- 


supplied to public lamps. 475 by contract and 1,005,051 to 
The total maximum demand was 713 kw. 


cluding 57,062 
333 half-nicht 


private consumers by meter. 
There are 30 are lamps combined with 60 incande ‘cents, 


and 20 all-night lamps for public lighting. 


Leeds..—The accounts of the municipal tremwavs for the year 
ended March 31. show capital expenditure £1490, 162 (increase 
£25.260), and the total amount set aside for sinking fund ts £432,775. 

The year's revenue was £395,320 (against £370,402) working ex penses 
were £197,514 (£195,303) and net surplus, after providing for interest and 
sinking fund. was £61,163 (£51.8588) and this has been transferred. to 
City Fund in aid of rates, the total amount contributed for this purpose 
since the purchase of the undertaking in 1894, being £780,819. The 
car-mile was 11:125d.. (10-699d.) and working ex penses, 


including power and amount spe nt on permanent wav renewals, were 
6:607d.. (6:678d.) and net EUN was (170d. (0:175d.). Passengers 
earried were 86,021,043 (80,801,270), car-miles run 8,527,057 (8,308,439), 
and units used 15.716.216. (14.799.068) [-778. (1-724) per. car-mile, 


average fare per mile was 0:530d. (same as in previous year) The 
rolling stock includes 292 (282) ears, 4 rail-less trolley cars, and. 12 (9) 


revenue per 


the Centenary year. 
The working expenses were £54.834 or £2.702 less than in. 1910-1]. 
The cost of purchased. current showed a decrease of £500, due to the 
drivers’ more economical use of current and. better driving. and also 
mainly to the use of meters on all main road cars. After paving capital 
charges there was a net profit of £3,410 against a deficit of £13. The 
Tramway Committee have decided to form a renewal fund and the net 


unappropriated balance (£6.000) is to be paid into it. 


petrol vehicles. 
The report of the general manager (Mr. J. B. Hamilton) states that the 


hours of the motormen and conductors wore reduced from 60 to 54 per 
week on October I. 1911, and the piv of the conductors was increased 
by Jd. and that of the motormen by Id. per hour. The works cost in- 
creased from 0:356d. to 0-380d.. per unit and the fuel account increased 
£995, dus in some measure to higher prices paid during the coal strike. 

The rail-less trolley service between Moor Top, Farnley and City 
Square was formally opened on June 20, simultanzously with a short 
route at Bradford. The Leeds system ee given every satisfaction from 
an operating stand point. During the year three rotary converters and 
transformers (one of NOU kw. and two each of 250 kw.) have been nac- 
quir d. extablishing connections with the electric lighting department, 
It has been decided to equip the cars with a side lif guard, invented by 


Coventry.— l'ho accounts of the cleetricity d«partment for the yes 
ended Moreh 31 show espital expenditure £294,085 (increase £22,884). 

The year's revenue was £50,682 (against £46,423 in previous vear) 
working and general expenses were £17.371 (£14.187). and net profit was 
£16.173 (£16,478). There is to total available balance of £16.552. of 
Which £4.000 is being devoted to relief of rates and £12.504 transferred 
Units generated were 12.305.870, supplied to public 


consumers 10,263.70]. The total | members of the staff. 


Oldham.—It was reported at the last mecting of the Electricity 
Committee that the profit for the year ended Mareh 25 last was 


£2.047. compared with £1.300 in the previous year. 
This year the cost of meters had been met out of revenue. Coal had 
cost £1.000 more than in the previous Vears, £300 or £400 of which was due 


to the coal strike, and about £900 extra would be required in the current 
As the cost of the new gantry and 


to capital account. 
limps 209,638, and to private 
maximum demand was 6,090 kw. 


Croydon.—The capital expenditure of the electricity department at 
March 31 last was £355,614, an increase of £4.363 over the previous 
year. and the stock outstanding was £300,419. 

The annual revenue was £62,593. working and general expenses were 
£34,980, and gross profit was £27,604. Capital charges and income tax 
required £24,756: £3,500 has been devoted to relief of rates and £614 
carried forward. Units generated were 7,783,351 (compared with 
7,306,305), supplied to public lamps 586,546 (557,805), for traction 
2,864,001 (2,787,244) and to private consumers 3,020,155 (2,589,949) 
Total maximum demand was 3,676 kw. (3,013 kw.). For public lighting 


year in consequence of the strike. 
windlass (£339) will be paid for out of revenue, the balance of profit is 


£654. During the year they had hid iicreased receipts of £1,579 from 
lighting and £993 from power, bat there was a decreas: of £1,128 on 


traction. 


338 [ 


THE: ELECTRICIAN, MAY 31, 1912. 


Plymouth.— During the year ended March 31 the electricit y depart- 
ment sold 2,641.293 units, producing £27.203. 2s. 3d., compared with 
2.604,128 units sold and £20,375. 5s. 7d. received in the previous vear, 


South Shields.— l'he gross profit of the tramways department for 
the past year was £14,505. 11s. 2d., and the net profit, after paying 
sinking fund. interest, &c.. was £5.663. 10s. 9d. The total revenue 
increase was £3.172. 13s. 9d. The passengers numbered 8,032,488, 
an increase of 756,670. Of the net profit £500 is to be handed to the 


Insurance Fund, and the remainder (£5,163. 10s. 9d.) carried to 
reserve fund. 


TRADE NOTES AND NOTICES. 


"THE ELECTRICIAN" ELECTRICAL TRADES 
- - «DIRECTORY AND HANDBOOK.—The 1912 Edition 
of the Big Blue Book is now Ready. The published 
price is 15s.; post free, United Kingdom, rss, gd. The 
volume brings a great mass of very valuable statistical 
and technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 

to within a few days of publication. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume. The Directory 
Division is thoroughly accurate and reliable as it has 
been completely revised, The Big Blue Book contains 
far more names of live electrical firms and persons than 
any other Electrical Directory published, and this not- 
withstanding that all mere lists of members of Societies 
and Institutions (so easily and cheaply available) are 
excluded, as unreliable and of little value for Manu- 
facturers' and Dealers' purposes, The full set of valuable 
Statistical and Engineering Tables, &c., carefully revised 
and extended, is included in the r912 Big Blue Book, 


making it the most complete work of the kind ever 
published. 


TENDERS INVITED. 


OLDHAM Corporation Electricity Committee invite tenders. for 
the supply. delivery and erection of steam, exhaust and drain pipes, 
condenser pipes. oil separator. &c. Copies of specification, general 
conditions, &e., may be obtained from the borough electrica] engin?er, 
Mr. S. Wilmott Newington, Greenhill Electricity Works. Oldham. 
Tenders by noon of Monday, June 10. See also an advertisement. 


BanxEs Urban District Council invite tenders for supply and 
delivery of concentric paper-insulated and lead-sheathed cable. 
Specification and form of tender from the engineer and manager 
(Mr. C. S. Davidson), and tenders must be delivered to the Clerk. 
at the Council House, Mortlake. S.W., by noon, Tuesday. June 11. 
Nee an advertisement. 


Tenders are required by June 10 for the electric wiring of Nash- 
ville-street Council school, SALFORD. Specifications from the 
Borough Electrical Engineer. See an advertisement. 


The Postmaster-General of the Commonwealth of AUSTRALIA 
invites tenders for the supply and delivery of various materials, 
including telephone instruments, switehboards. cables, glassware, 
battery material and chemicals, telegraph instruments, i.r. covered 
wire, &c. Tender forms. &c.. from the Commonwealth Office. 72. 


Victoria-street, London, S.W. Further particulars are given in an 
advertisement. 


she Guardians of the poor of the parish of KENSINGTON (London) 
invite tenders for wiring the infirmary. Merloes-road. W. Specitica- 
tion and form of tender from the office of the clerk, Mr. R. Stephens. 
Marloes-road, Kensington, W., where tenders are to be delivered 
by 3 p.m. of Thursday. June 6. See an advertisement. 


The Council of the Metropolitan Borough of HacKNEy invite 
tenders for boiler plant, induced draught plant, economiser, feed 
pumps. coaling plant and bunkers, pipework and valves, travelling 
crane, turbine, alternator, motor-generator and exciter or motor con- 
verter. switchgear and ccnnections. Specification and drawings, 
form of tender, &c., from the borough electrical engineer, Mr. L. L. 
Robinson. and tenders must be delivered at the Town Hall, Mare- 
treet, Hackney, N.E., by 7 p.m. of Thursday, June 27. 


The Guardians of the Poor of the Parish of Poper.AR (London) invite 
tenders for the renewal of the sub-circuit wiring at the Poplar Work- 
house, Specification and form of tender may be obtained from the 
consulting engineer, Mr. Albion T. Snell. M.LC. EB., Suffolk House, 
Laurence Pountney-hill, London. E.C.. after the 29th inst. Tenders, 
addressed to the clerk, Mr. G. Herbert Lough, 45, Upper North- 
street, Poplar, must be delivered by 6.30 p.m. Wednesday, June 19. 


The Tramways and Electricity Committee of BELFAST Corporation 
invite tenders for the extension of the lighting and traction switch- 
boards. Specification, with forms of contract, from the city electrical 
engineer, Mr. T. W. Bloxam, and tenders must be lodged with the 
town clerk, Mr. R. Meyer, by 10 a.m. of Monday, June 10. 


WESTMINSTER ELECTRIC SUPPLY Conrx. invite tenders for the sup- 
ply, delivery and erection at their Eccleston-place station of battery 
boosters and switchboards, Specifications, drawings and general 
conditions can be obtained from the secretary of the company, 
Eccleston-place. Belgravia. S.W., to whom tenders should be sent by 
10 a.m. of Monday, June 3. 


STOCKPORT Electricity Committee require tenders by first post 
June 11 for supply end erection of one or more 1,500 kw. mixed 
pressure turbine alternstors. Forms of tender, &c., from the Borough 
Electrical Engineer. 


PEMBROKE (co. Dublin) Council require tenders by June 8 for the 
wiring of 88 workmen's dwellings in the Donnybrook district. Speci- 
fications, &c., from the Town Hall, Ballsbridge, co. Dublin. 

WarTHAMSTOW Council went tenders by 5 p.m., June 14 for the 
supply of Lt. switchboard. Specification, &c.. from Mr. G. R. Spurr, 
Electricity Works, Walthamstow. 

MARGATE Corporation require tenders by 1 p.m. June 3 for supply 
of two eleetrically-driven vertical spindle rotary pumps for sewage 
pumping. Particulars from Borough Engineer. 

BnisTOL Guardians want tenders by noon June 10 for the electric 
lighting of Stapleton workhouse. Particulars from Mr. H. T. Sully, 
Scottish Widows-buildings, Baldwin-street. Bristol. 

TUNBRIDGE WELLS Corporation want tenders by June 15 for 
12 months’ supply of h. and Lt. cables. Specifications from the 
Electrical Engineer, Stanley-road, Tunbridge Wells. 

Hornsey Corporation want tenders by noon June 10 for supply 
and erection of turbine feed pump and direct coupled motor, &c. 
Forms of tender from Borough Electrical Engineer. 

West Ham Education Committee want tenders by 6 p.m. June I7 
for the electric lighting of the extension of their offices, 95, The Grove. 
Stratford. and Colegrave-road schools. Specifications from Mr. W. 
Jacques, 2, Fen-court. Fenchurch-street. London. E.C. 


Popiar (London) Council require tenders by 10 a.m. June 8 for 


trical Engineer, 


Newport (Mon.) Corporation want tenders by 10 a.m. May 28 
for tram rails ( British standard section No. 2). fishplates, &e. 

STOCKPORT Tramways Committee want tenders by first post 
June 12 for supply of three rail-less trolley cars complete. Specitica- 
tion from the Borough and Tramways Electrical Engineer. 

TWICKENHAM Council require tenders by noon, June 12, for the 
lighting of the street lamps by electricity or gas. Particulars from 
the Surveyor, Town Hall, Twickenham. on 


Rocupate Electricity Committee require tendera by noon, June 5, 
for supply and erect ion of e.h.t. three-phase switchboard. — Specifica- 
tion from Borough Electrical Engineer. 


The Directors of the LIVERPOOL OVERHEAD RAILWAY require 
tenders by 10 a.m. June 4 for 12 months' supply of electrical fittings, 
insulating tapes, iron and steel, ironmongery. indiarubber material, 
oils, &c. Forms of tender, &c., from 31, James-street, Liverpool. 


DEÉvowronRT Electricity Committee require tenders by noon, 
June 8 for 12 months’ supply of cables, wires and house fuse boxes. 
Forms of tender, &c., from the Borough Electrical Engineer. 


BErTWws-Y-CoEp Council require tenders by noon June 4 for under- 
ground cables, transformers pillars and public. lighting apparatus. 
two water turbine-alternators and pipework, and switchgear, &c. 
Specitications from Mr. H. E. Mitchell, 5, Victoria-st., London, S.W. 


The CarcvTTA ELECTRIC SvpPPLY Conrx, (Ltd.) invite tenders for 
the supply and delivery in Ca!cutta of e.h.t. three-core cable, trough- 
ing. bitumen, &c. Specification, &c., may be obtained from the 
secretary of the company, Mr. Fras. R. Reeves, Salisbury House, 
London Wall, London, E.C., to whom tend»rs must be sent by 10 a.m. 
June 13. Specifications and drawings can be seen (but not obtained) 


at the offices of the consulting engineers, Messrs. Kennedy & Jenkin, 
17, Vietoria-street, London, S.W. 


L- 


~ 


steam-driven boiler-feed pump. Specification from Borough Elec- 
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These lamps are contained in holophane fittings specially 


lamps. 


designed for the purpose, 
It will be remembered that towards the end of last year we gave 


comparative illustrations of the two methods of lighting—the old arc 
lamp type and the modern “ Wotan " holophane system—and the vost 
superiority of the latter was obvious to all. There can be no doubt that 
this mode of illumination has a tremendous future and it speaks volumes 
for its efficiency that one of the largest tube railways should instal it 
over the whole of its system. Altogether we understand there are 
500 light points. This is certainly an excellent: recommendation for 
“Wotan " lamps, for it demonstrates in a marked degree the strength 
of filament. We may mention that at a recent discussion on railway 
lighting at the Institute of Illuminating Engineers, this system came out 
the most efficient of any system of station lighting in London, the illu- 


The Town Clerk, Boksburg (Transvaal), will receive tenders until 
noon, June 26, for supply of rolling stock, converter plant and over- 
head material for the trackless tramway system to be installed in 
BoksBuRG. Specifications, &c., from the Town Clerk. 


Tenders are invited for the supply of 1,237 electricity recording 
meters, and also for the supply of 3 tons 12 ewt. bare hard 
drawn-aluminium cables for the City of MELBOURNE. Specification, 
&c.. from the Agents for the City Council, Messrs. Mcellwraith, 
McEacha rn & Co. Propy. (Ltd.). Billiter-square-buildings. London. 
E.C., to whom tenders are to be sent by noon Tuesday, June 11. 


The Agent-General for Victoria is prepared to receive tenders for 
certain plant in connection with the electrification of the MELBOURNE 
suburban railways. Alternative tenders will bo received for the 
d.c. current and single-phase alternating-current systems and will 
include turbo-alternators and transformers, sub-station equipment 
and electrical equipment of coaches and also boilers and boiler-house 
equipment and condensing plant. Specifications and form of tender 
may be obtained from the Agent-General, and any further informa- 
tion may be obtained from the consulting engineers, Messrs. Merz and 
McLellan, 28, Victoria-street, Westminster. S.W. Tenders must be 
delivered at the Agent-General's Oftice, Melbourne-place, Strand, 


W.C., by Tuesday, June 4. 

The Ministry of Public Works, CONSTANTINOPLE, will receive offers 
until June 15 for a concession for the construction of electric tramways 
for the Asiatic portion of Constantinople (Skutari. Kadikeui and their 
environs). The draft convention, &c. (in Turkish and French), can 
be obtained from the Ministry upon payment of 9s. 

Th: Penrikvber Navigation Colliery Co.. PENHIWCEIBER, RS... 
Glam., require tenders by Juno 5 for 12 months’ supply of electrical 
fittings, castings, ironmongery, stcel rails, &c. Forms of tender from 


the Secretary. 
TENDERS RECEIVED AND ACCEPTED. 


G'aszow Corporation have accepted the following tenders 
British Thomson-Houston Co.. Chamberlain & Hookham and Frranti 
Limited for meters; Craigpirk Electric Cable Co.. Callender's Co. for 
cables; W. T. Glover & Co. for cables and flexibles; Sloan Electrical 


mination curve being almost a straight line. 


BUSINESS NOTICES. 


The Sand yeroft Foundry Co. notify that they have granted to the 
Siemens-Schuckert werke. of Berlin. a licence for the manufacture of 
'* Sandycroft-Hunt " cascade motors in Germany. 

The telephone number of Simplex Conduits (Ltd.) has been changed 
from `‘ Central 15,138 " to "* City 6,149 " and the telephone numbers 
for the London sale department are now “ City 6,149 and 1,875 " and 
'* Central 8,101.” 

Owing to the rapid increase in their business in electric lamps and 
supplies the British Westinghouse Co. have been obliged to take 
more commodious premises at 179, Wardour-strect.. London, W., 
to accommodate much larger stocks of * Auriga ` metal filament 


lamps. electrical accessories and fittings. 

Messrs. Elliott Bros. notify us that their London offives have been 
removed from 36, Leicester-square, to Central Buildings, West- 
minster, London, S.W. (corner of Tothill and Parker-streets), Tele- 
phones 4415/4416 Victoria. Telegrams: — '* Elliottize London.” 
The works address remains as hitherto, Century Works, Lewisham, 
London. S.B. Telephones: 1218/1219 Lee Green. Telegrams: 


‘© Onm London.” 
Messrs. W. Christie & Co. have rer 
street. to 105, St. Vincent-street, Glasgow. 


1066.” 


Plant for Sale.— Birmingham Electric Supply Department advertise 
for sale a 200-kw. steam dynamo with emergency governor, variable 
expansion gear, special parts for engine and dynamo, and tools, 
Particulars from the city electrical engineer, Mr. R. A. Chattock, 14, 


Dale End, Birmingham. 
Street Lighting.—It is worthy of note that the new Liverpool-strect 
Arcade is illuminated with Siemens * Woten " lamps. This arcade 
is one of the finest in England and special attention has been paid 
No fault can be found with the lighting. 


t. | 
noved from 50, Wellington- 
Telephone: * Central 


Co. for carboas. 

Southend Council have accepted the following tenders :— 

Ccneral. Electric Co., 50 Aron current limiters, 88. 9d. each; W. 
Lucy & Co., joint, tee and tapping boxes, 2s. Pid. to 9s. 9d. each: 
Chas. Macintosh & Co., 0-062 cable, £51. 10s. por 1,000. yds., 0:125 
cahl *, £96 per 1.000 yds.: Dussech Bitumen Co., bitumen, £5. Ios. per ton; 
Limmer Asphalt Co., insulating compound, 2d. per Ib. ` 

Shrewsbury Council have accepted the tender of R. Fitzmorris & 


Co, for wiring the Corn Exchange at £29. 18s. 
Mansfield Con^il have accepted the tender of th» Western Electric 
Co. for cables for the extension to Manstield Woodhouse at £3.624. 


to the illumination scheme. 
for this is uniform in theextreme. and it is pleasing to note that the 


scheme has been planned with a view to eliminate glare. 

Patents Development.—The owners of Patent No. 14.259/]1908 
relating to “ Apparatus for preventing the theft of electrical energy ” 
desire to negotiate for the working or sale of the patent or the 
granting of licences, Applications to Mr. C. Bamard Burdon, chartered 
patent agent, 139, Queen Victoria-street, London. E.C. 

The proprietor of patent No. 11.154 of 1909, relating to galvanic 
batteries, desires to dispose of the patent or to grant licences. Par- 
ticulars from Messrs. Cruikshank & Fairweather, patent agents, 
65-66, Chancery-lane, London. W.C. 

Tramear Lighting.—We hear that “ Tantalum " traction lamps 
are about to b» installed on a well-known East London tramway. 

* Tantalum " traction lamps have made big strides lately. and these 
lam ps are now installed on nine-tenths of the London. tramway systems 
and 20,000 are actually in use on the L.C.C. cars clone. This proves 
beyond any possibility of doubt the eminent suitability of * Tantulum ` 
traction lamps for this class of installation. for it is obvious that no 
more severe test could. be applied than the vibration of a tramear. 
Certainly the future looks rosy for these " Vibration Resisting " lamps 


Broadstairs Council have accepted the tender of the Isle of Thanet 
Electrie Tramways & Lighting Co. for lighting the sea front with 
flame arc lamps at £10 each per annum. 

Coventry Council have accepted the tender of Stewarts & Lloyds 
for pipework at £3.055. 

Taunton Council have accepted the tender of the Tudor Accumu- 
lator Co. fora battery at £651. 14s. 

Wolverhampton Education Committee have accepted the tender 
of the District Electric Co. for wiring the Hordern-road schools 
at £302, 

Poplar (London) Electricity Committee have placed an order with 
the w estern Electric Co. amounting to £1.035. 3s. 7d. for 1,917 yards 
of 3-core 6.600 volt 0-15 paper insulated lead-covered and jute served 
e, h.t. cable, 

Walthamstow Council have accepted quotations from the Tudor 
Accumulator Co., amounting to £552 for replating the lighting battery 
at the generating station to half its normal capacity. and £80 per 
annum for maintenance for 10 years. 

Southampton Council have accepted the offer of Ferranti Ltd.. ot 
£57. 103. for the supply of a panèl for extending the h.t. switchboard. 

The tender of Jamcs Keith & Blackman has been accepted by 
Battersea Council for the supply of two electric fans and fittings at 
£17 each, 

. Phe contract for the extension of the electrical installation in the 
National lunatic asylum, Buenos Ayres, has b»on given to Dahn- 
krack, Nellen & Co., at $93,977 (paper). 


of Siemens. 


KALGOORLIE ELECTRIC POWER & LIGHTING CORPN. (LTD.)—The 
profits for 1911 show a satisfactory increase over those of 1910, the 
amount to credit of profit and loss account from Kalgoorlie being 
£24,290. 103. 10d., compared with £18,106. 10s. 3d. The sum of £7,500 
has been added to reserve for depreciation and renewals. In the month 
of February a violent cyclone did considerable damage to the plant and 
transmission lines, completely stopping operations, entailing much loss 
to revenue. The cost of restoring the plant to its former state of efti- 
Tube Station Lighting —We understand that the Central London | ciency is estimated at £2,280, and in view of the serious Joss the directors 
Railway Co. have replaced tho whole of their are lamp installation | find themselves unable to recommend payment of a dividend on the 
for station lighting with Siemens “ Wotan " drawn tungsten wire | ordinary shares, 


COMPANIES' MEETINGS AND REPORTS. 


2S —9—-———-——— 


DEUTSCH.SUDAMERIKANISCHE TELEGRAPBHENGESELLSCHAFT.—'T is 


company's directors report for the vearended December 31 list shows 
that including £6,328 brought forward from 1910, the total revenue 
was £106,636, and after prying working expenses and providing fordepre- 
ciation, &c.. the not profit is £44,360, Dividends of 6 per cent. have been 
paid for 12 months on £350,000 capital and for nine months on £150,000 
capital, and, after payments to reserve and pension funds, &c,, the carry 
forward is £6,979. 

HINDHEAD & DISTRICT ELECTRIC LIGHT CO. (LTD.)—The directors’ 
report for 1911 stites that various extensions of cables have been made 
Or are in contemplation. The generating station and engineers house 
were destroyed by fire on May 3, 19811, but owing to the efforts of their 
consulting engineers and staff. with the generous assistance of other com- 
panies, they were able to resume the lighting of Hindhead after two days, 
and Haslemere after five days. The fire was probably caused by the 
ignition of celluloid batteries. which were being charged during the night. 
In future no battery is to be charged at the station, which has been 
restored and enlarged. with up-to-date switchboards, a battery double the 
Fapacity of the old one, and the engines and dynamos have also been 
thoroughly overhauled and restored. Owing to the fire and temporary 
Joss of day load, the income for 1911 was only £116. 8s. Id. more than in 
1910, although they supplied 39 new consumers. The net profit. efter 
deducting ex penses, amounts to £1,730. 14s. 7d. An interim dividend of 
2! per cent. debenture interest and income tax have been paid. the fire 
loss written off, and after bringing in balance from last year there re- 
mained £82]. Os, 2d.. out of which the directors recommended a final 
dividend of 3 per cent. (making a total of 5$ per cent. for the year), 
absorbing £533. 2s. Od... and leaving £237. 17s. 4d. to carry forward. 

REUTER'S TELEGRAM CO. (LTD.)—At the meeting last week the Hon. 
Mark F. Napier said that there had been ehanyes in the directorate and 
developments which would, it was contidently expected, plave the com- 
pany on a pedestal for which it had long been striving. Tt was the 
relatively insufficient revenue from the Press in this country that hal 
driven the company into accessory channels of activity. by which alone 
it had been enabled to maintam its position, and, thanks to those more 
lucrative avenues, improve it. The directors were gratitied to be able 
to present so satisfactory a report, to be able to pay a dividend and bonus 
of 10 per cent. and to raise the capital value of the old. shares from 
£8 to £10 cach. 

SOUTH METROPOLITAN ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.) 
Mr. C. GTegetmoierstated at the meeting on Tuesday that the past year's 
operations showed an improvement upon those for the previous year, the 
surphis being £22,930, compared with £20.245, The progress was not so 
rapid as anticipated, and they had still a long way to go before they eould 
get an adequate return upon the capital expended, but the growth of their 
earning power was steady and continuous. The tramway traffic receipts 
showed an increase of £2.102, while they had carried 7,4 78.000 pusseng rs, 
compared with 6.982.000 in the previous year. ‘The electricity supply see- 
tion had made fair progress, there being an increase of 183 consumers and 
an increase of £1,216 in the sale of current for private lighting. A large 
portion of the inerease was for supplying new houses. A considerable 
portion of theirextensive area of supply furnished the possibility of a large 
expansion of theirlighting business. 

STRATFORD-ON-AVON ELE CTRICiTY CO. (LTD.'——At the meting hist 
week the directors reported that the company had made considerable 
progress during the year, the total connections having Increased from 
9,605 to 10,858 equivalent 8e.p. lamps, and 142,406 units were sold. 
compared with 98.289 units in 1910. After placing £200 to reserve, the 
available balance was £484. 7s. 115d., out of which the directors recom- 
mended payment of a 3 per cent. dividend, leaving to be carried forward 
£218. 7s. 111d. 

URBAN ELECTRIC SUPPLY CO. (LTD.) — At th» meeting or Wednes- 
day the chairman (Mr. P. D. Tuckett) suid that the profits for the paist 
year showed an diyoroas? ef £23,508. aud tho ox penses an increase of £370. 
They were paying 2 per coat. on the preference shares, and under the 
now schome the romaivisg 3 percent. on the preference shares would be 
satistied by the issue of funded certificates, The lamp connections and 
out pat contiaucd to show a progressive incroase, 


NEW COMPANIES, STATUTORY RETURN, MORTGAGES 
AND CHARGES, &c. 


NEW COMPANIES. 

BRITISH ECONOMICAL LAMP CO. (LTD.) (122.110.)—Rey. May 21, 
capital £10.000 in £1 shares, to carry on the business of suppliers of cloc- 
tricity. electric engineers, manufacturers of electric lamps and fittings, 
&c., and to adopt an agreement with J. Kohler. Private company, 
First directors are R. Niepel (managing director and chairman) and J. 
Kohler. Reg. office, 9, Old Bailey, E.C. 

TALGARTH ELECTRIC SUPPLY CO. (LTD.) (122.131.)—Reg. May 21, 
capital £1.500 in £I shares (500 cumulative preference, 500 preferred 
ordinary and 500 ordinary), to carry on the business indicated by the 
title. Private Comapny. Reg. office: Electricity Works, Talgarth. 

YORKSHIRE WAST& HEAT CO. (LTD.) (122,107.)—Reg. capital £100 
in £1 shares, to carry on in Yorkshire or elsewhere the business of an 
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electric light, electric power and power gas supply company, and to adope 
agreements with the Old Silkstone Collieries (Ltd.) and with the Yorkshire 
Electric Power Co. First directora are A. G. Lupton, H. Barron, R. 
Armitago, W. G. Jackson and A. H. M. Thompson. Reg. office, Calder- 
road, Thorahill, Dewsbury, Yorks. 


STATUTORY RETURN. 

PRITCHETI3 & GOLD (LTD.)—Retura to Mareh 20 gives capital as 
£45.000 in £l shares (25,000 preference). Original capital £40,000 in 
20.000 preference and 20,000 ordinary shares of £1 each (increased. to 
present amount in January, 1911): 21,707 preferens2 and 20,000 ordi- 


nary shares taken up: £1 per shure called up on 20,907 preference, 6d. 


per share on 4,000 preference and £1 per share on 3,00) ordinary : £24.00£ 
pud., leaving £3 in arrears: £17,000 considered as pud on 17,000 ordi- 
nary shares. Mortgages and charges, nil. 
MORTGAGES AND CHARGES. 
ACTON LAMP CO. (LTD.)—Particulars of (£2.00). debenture stock, 


created by resolutions of March 19 and April 1. 1912, filed pursuant to 
Sec. 93 (3) of Compnaies (Consolidation) Act, 1903, amount of present 
issue. being £1,400. 


Property charged, company’s undertaking and pro- 
perty, present and future. 


SPENSERS (LTD.)—Issuc on April 26, 1912, of £700 debentures, part of 


a series of which particulars have already been tiled. 


Issue on April 26, 1912, of £1,300 debentures, part of a series of which 


particulars have already been filed. 


RECEIVERSHIP. 
SUNBEAM LAMP CO. (LTD )—Notice of appointment of W. Swan, 31, 
Mosley-street, Neweastle-on-Tyne, as receiver, on May 1H. 1912. under 


powers contained in certain mortgage debentures, has been filed pursuant 
to Sec. 94 of Companies (Consolidation) Act, 1993. 


CITY NOTES. 
magma 


MEMORANDA (May 30).—Bank cate 3 per 'cent. (since May 9, 1912), 
Price of silver, 284d. per oz. Consola 77,—'774 for money ani for 
account. Consols Pay Day, June 3; Stock and {3hares Continuation 
Days, June 12 and 26. Ticket Days, June 13 and 27; Pay Days, 
May 31 and June 14 and 28; Mining Shares Carry Over Day, June 11. 

Prices or Merats (London).—Üopp:r, 75}; three months, 776. 
Lead, English, 16}~17; Foreign, 164—16;. Speller, 254—251; 
Tin, English, 211—212; Foreign, cash, 2054; three months, 1991. 
Iron, Cleveland, cash, 54/0 ; three months, 54/9, 


BOURNEMOUTH & POOLE ELECTRICITY SUPPLY C). (LTD.)— Mr. H. B. 


Renwick, formerly secretary of this company, has bene elected to à scat. 
on the board and appointed managing director. 
has been appointed secretary. and Mr. F. C. McQuown has been appointed 
London secretary of the company. 


Mr. W. D. Brightman 


COMPAGNIA ARGENTINA DE ELECTRICIDAD. — The profit for 1911 


amounts to $33,714°90 piper. out of which a dividend of 5 per cent. has 
been declared on the preference shares, and $1.934°35 placed to previson 
fund: 15 percent. has been written off machinery and $24,000 off con- 
cessions accounts, 


COMPANIA FRANCO.ARGENTINA DE ELECTRICIDAD—At an extra- 


ordinary general meeting on April 30 the sale of the company to the Cia. 
Anglo-Argentina de Electricidad was approved. 


DOULTON & CO. (LTD)— Th? accounts for 1911 show (after providing 


for debenture interest and £708. for depreciation of investments and 
writing £500 off goodwill) a debit of £0,782. 


LIMA LIGHT, POWER & TRAMWAYS CO. (LTD) —A dividend of Ii 


pir cent. has been declared by the Empresas Electricas Asociados (Lima 
Light, Power & Tramways Co.) for the first quarter of the current year. 


RICHMOND (SURREY) ELECTRIC LIGHT & POWER CO. (LTD.) —Mr. 


H. B. Renwick, formerly general manager and secretiury of this company, 
his been elected to a seat on the board and appointed managing director, 
Mr. F. C. MeQuown has been appointed secretary. 


STOCK EXCHANGE NOTICES.—The Stock Exchanze Committee have 


been asked to appolat special settliiz days in and griat quoiitions to 
the scrip (fully aad partly pid) for £1,009,090 5} per cent. second mort- 
gaz: doboaturos of the Victoria Falls d Transvaal Pow r Co., Sy09.0)0) 
additional common stock of the Consolidated Gas. Electric Light & Power 
Co, of Baltimore and a further issue of 81000,0090. capital stock of the 
Sharinigan Water d: Power Co. and to grant quotations to £100,000 
5 percent. first morigago convertible debentures of the Aron Electricity 


Mitr (Lt). £155,000. additional 3 per cont. first mortzag convertibls 
bonds of the Cuhan Telephone Co., a further issue of £205,480 41 per cent. 


perpetual consolidated mortgage debenture stock of the Shaminigan Water 


d Power Co. a further issue of £150,002 41 per eent. prior lien debenture 


stock of the Metropolitan District Railway. a furthor issu? of. £16,000 
43 por coat. first mortgage prior lien gold bonds of the Montreal Water 
d: Pow'r Co, and a further isso of $250,000 general mortgage 41 percent. 
30-vear gold boads of the Consolidated Gas, Electric Light & Power Co. of 
Baltimore. 


VICTORIA FALLS & TRANSVAAL POWER CO. (LTD.)—A dividend on 


the preference shares at rate of 6 percent. perannuni(less tax) forthe period 


from October 19 to December 31, 1910, has been declared payable on 
June 14. 
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LINE 


Ayr Corporation — «eee 
Barnsley oeae 
Birow o nnn 
Ba: Electric Trams, Ltd... 
Birminekam Corporation .. 
Birmacham & Mid'and.... 
Blackpool & Fleetwood se». 
Bis:xozrn Corporation .... 
Bciton Corporation...» Ls 
Bombay eet 
Bournemouth Corporation.. 
Bracterd Corporation see. 
Bretton Corporation... e. 
Bns‘ol Trams & Carriage .. 
Burnley Corporation sese. ‘ 
Burtona Corporation seseee 
Bury Corporation seese vis 
Cacutta Tramways Co. .... 
Camiorne-Redruth ...... 
Cardit Corporation... eese 
Central London Railway .. 
City & South London Rly... 
Corx Electric Trams Co..... 
(69100 suse Nese ve eR 
De;onport & Dist. Trams .. 
Dover Corpor tion ..... Ss 
Du:iin & Lucan Railway .. 
Ditha United... eese o 
D;iey-StourLridae ...... 
Dundee Corporation esesee 
East Ham Council .... eee. 
Exeter Cortoration— panes 
Gatchead & Dist. Trams .. 
C aow Corporation ..wses 
Gp Tiams.... eese ae 
Gicacester Corpn. serea — 
Grivegend Northfzet...... 
Great Nertiern & City Rly.. 
Cxx & Port Glasgow.. 
Hicax Corporation ...e.- 
Hatepzol Tramways...... 
Hssuzes Elec, Trams Co, .. 


TE 


Hu idee Corpn. cores 


lii; District Council 
lleeton District Council .. 
lasann Come ration: vios 
Is of Thanet Co. aese. ree 
3TOW ae pig ete ees s 
Kenley Corporation ...... 
K Lienninster & District .. 
Kimurnocx Corporation .. 
Kirecaldy Corporation .... 
Lararxshire Trams Co. .,.. 
Lancashire United era co winx 
Leirin tog is cs ene vare» 
Leeds Corporation verae ss 
Leizester Corporation. sss.. 
Lerta Corporation es eeo sus 
Lincoln Corporation ...... 
ulverpocl Corporation . 
Liverpool Overncad Rly. .. 
Clandudso&Celvyn Bay Ry. 
London County Council .... 
London Elec. Ry. Co....,.. 
Londona United «ose or 
Lowestoft Corporation se.. 
Manclnster Corporation 
Mersey Rallway etico eee 
MID Lud ee ae t 


Preston Corporation. ...... 
Rotherham Corporation.. 
Gigs cry nee eer ate a ee 
Saforj Corporation s.s... 
Misna oia «ae 
SEAN na eea ae 
S:c5el] Corporation ...... 
Sronipore Trams a... A 
Sout Metropolitan... . s... 
south Staffs **ede6909209292244i 
ME ORMETON: usitas esee s 
Southend Corporation 
suinrort Tramways ossi. 


IN ane n 
2fcex Eee ta eye doe geld ey 


Sunderland District........! 
Se WAY TA plus pate oe 
Swala Corporation ..... | 
Tane oee eua Ed 


Toes de Tran Ox. is rois 
W dlaz*y Corporation... 
Walsall Corporation seres. 
Wiiünzton Cornoration.... 
Wt Ham Corcoration .... 
SOLON SUNT MEGT@  ...... 
Wolverhampton COs eee qas 
SO srhampton Corpn..... 
orees ter EP ——— 


WER MA aae e EE 


at^ he *'on(009€ 
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| 


o6 * RATE Busrxgss- 
be aces CA vod NAMB, Wed.. ances PICIDEND WssK TO 
AGOREOATR. 'DEND May 29. Yigrogp. — 7 May 2). _ 
| Amount, |106- or Dec. ES | po dd S pos phi 
i (a) Electricity 8upply E s d.) ho e 
£ £ 1n 6/0 | Bournemouth & Poole Elec. Su». Ord..... duco 5 50 Mar, Sep a : 
74293 |} 3494 || 10) 4/6 , Do. 4}perCent.Cum. Pref. ..... efl| BE-9F 412 6 Feb Aug| To) T 
5,6605 |+ 1.406 10 6/0 . Do. 6 per Cent. Cum. Second Pref. ...... 104—11 511 6° Feb, Aug i E) 
1,082,619 l+ 41,252 | st 41^; | Do. 44 per Cent. Deb. Stock (red.) e.e.. | 109 —102 4 9 0 Jan, July, **| °° 
3,890 j+ 157 5 5/6 Brompton & Kensineton Elec. Sup. Ord... 2173 $17 6 March e u : 
426 |— 70 . 3/6 , Do. 7 perCent. Pref. ......- Made , 7 —3 4 90 Mar, Spt ii m 
3,157 |= 330 | s. 4% Central Elec. Sup. Co. 4% Guar. Deb. Stk. 99 —102 4 1 6 dune, Dee gy} f° 
6.542 + 1,664 5 2/6 Charine Cross (W. End & City) El. Sup. Co, 4—5 | 5.00 Feb, Aug ie eee 
15973 |+ ‘503 | 5 2/3, Do. 4i per Cent. Pref. .......- ee sen 41-42 419 O Feb, Aug! gd'| 3j 
£x es ] St. + 4% Do. 4 per Cent. Deb. Stock (red.) ..... , 95 —93 4 3 O Jan, July; `; in 
17,838 |+ 989 | Sti 4195 Do. 44 per Cent. Deb. Stock (red.)...... ' 19! —103 4 7 6 | i | MT as 
£ ; 5 23 | Do City Undertaking 44% Cum. Pref... 3j—44 5 9 OF Jan, July es "i 
9623 |-— 156 5, 3/0 , Chelsea Electric Supply Ord. ......- » 4} -4 5 2 6 arch ex | $ :: 
20,378 |— 1,018 ] St. 4195 Do. 44 per Cent. Deb. Stock (red.) ....! 93 —101 | 419 6 June, De | e °° 
51.425 |+ 3,197 | St) 44%, Chiswick Elec. Supp. Gorp. Ist Mort. Db. | 301 21 416 3 is 2. 20 
13,385 i+ 587 10 1G/0 City of London Electric Lighting Ord...... 2) —22 312 8 Feb, Aug ees gio 
a m 10 6/0); Do. 6perCent. Cum. Pref. ... eee ' 16—18 3 3 O Jan, July | 122)! ; 
7,758 |- 281 | St., 5% Do. Sper Cent. Deb. Stock (red.)...... 119 —123 14 1 3 June, Dec 7775 '* 
132,474 |+ 11,881 [ St 4195! Do. 4} per Cent. 2nd Deb. Stock (red.)..' 101 —104 4 8 6| Jan, July s dx Od 
47,895 j+ 3,749 10 8/0 County of London Elec. Supply Ord. eee] 10$ —114 5 8 0 Feb, Aug |] Hl in? 
L941 i+ 14 (0 6/0 Do. 6per Cent. Cum. Pref. .... enl 11]—111 5 6 6 Mar, Sept |! 103i. 107 
10.706 !'+ 122 || St. 41%, Do. 4E per Cent. Deb. Stock (red.) ...., 103 —110 4 2 O0, Jan, July | 75 77 
82,181,822 !-- 123,743 || St 4492, Do. Second Deb. Stock ....-.- e] 199 103 | 4 7 6 | May, Nov. |. y | i 
2,599 I+ 175 |". | Edmundson's Elec. Corp. Ord. ..sesesese acd fs June. July TIER. 
14,267 |- 24291 ] 5 X .. Do. 6 per Cent. Cum. Pref. s.e... siu -S E | Js May, Nov e 
93008 |— 11.669 | st. 4Jo | Do. 4) per Cent. Ist Mort. Deb. m 8» —89 | 5 2/9 July | PA ans 
66.683 |— 4,337 5. 3/0 , Folkestone Electricity Supply Co. Ord. .. i-i (246 Anril, Oct 4x15 
18.493 |+ 5 5 2/6, Do. 5perCent. Cum. Pref. ceeeeeeeeej 87H 515 4 6 Mir Sept; SoS 
12,616 |t 40 | St. 44% Do. 4b Ist Deb. Stock (red.) s.es... 93—906 |4 15 3 Feb. Aug | E 2: 
10.233 + 1587 | 5 5/9 Hove Electric Lighting Ord. .....«. «eee 61—7 6 8 6 April, Oct S = 
1.778 |-  ' 8l | St 44%% Isle of Wight E. L. & P. Co. Dab. Stock ..| 8? —92 ,4 17 3 v Ju E 
2569 l+ 67 5 5/0 Kensington & Knightsbridge Ord. ......| Zł—7ł} , 818 O Feb Aug | "| t 
0115038 |+ 7,548 | 5 6% Do. 6 per Cent. Ist Pref. s.es... A ~—5¢ |514 0| Jan, Juy | * is 
15,649 [+ l6 f| St. 4% |" Do. 4 per Cent. Deb. Stock (red.)...... 92-99 |4 5 6 | ve 
1,187 |— 8 |! St. | 495 , Kensington & Knetba. Co. & Notting Hill » 
8480 |+ — 215 | i Co. (Joint Station) 4°, Deb. Stock (red.)..| 93 —96 | 4 4 5| April, Oct | | œ 
2.436 |- 171 1 St. 4195 | Kent Elec. Power Co. Irred. Deb. Stock ..| 89 lE | 510 0 Jan, 45 ik s» 
19,582 |- 147 ] 3 1/6 , London Elec. Supply Ord. .... een l} -2 315 0 Mar, sept! °° B 
971,386 | 43,653 | 5 3/0. Dor 6perCent. Pref. ...esssesesseess 4}—5} 6 0 0, Mur, Sept | me : 
2,183 j|— 272 | St, 495, | Do 4 perCent. Ist Mort. Dab. ceseco] 92 a | 4 4 0. Jan, July M | . 
eg oe 5 2/0 | Metropolitan Electric Supply Ord. ...... 3i E 417 0 April, Oct uh ns 
3,933 [+ 224 ` 5 2/3 | Do. 4} per Cent. Cum. Pref... eee 4—4 1415 0, Jan, July » ee 
34,5938 I+ 2,064 |! St, 14394 Do. Hi per Cent, Deb. Stock Ist Mort... 10: —10# 4 8 O , June, Dec 86 - 
14.316 |+ 2,093 | St 31% Do. 3} per Cent. Mort. Deb. Stock red)! 85 —83 3 19 6 Jan, July à id 
14,917. [+ 433 ..14195 Midland Elec.Corp.forP.D.4t Ist Mort.Deb:, 9 —98 4,2 9! ae 2 es 
4759 |+ 3854 | sti 4i^S | Newcastle & District E. L, 4 Mt, D>. St. | 87 —99 (5 1 9 s | 2 
12.366 |t 572 5 2/6 | Newcastle Elec. Supply 5 per Cent. non- m : 
3232250 |+ $11,961 | Cum Pest: oes oe eae H5, |410 0' Feb. Aug ee 
153411 |- 202 100 4194; Do. 4l per Cent. Ist Mort. Deb. ....-. 5 —93: 411 6 Jan, July ke ee 
22,335 |- 667 | 100 5%% , North Metro. Elec. Power Sup. 5 Morts... 97 55109 500 ae S ee 
et , L 6?4 , Northampton Elec. Lt. & P. Ord......... a! n 413 8 Feb, Aug .» 
oe oe l l 5% | Do. 970 pef, ee 1,5 —1 a 4 6 0 Feo, Aug as bis 
3318 [+ "122| st, 49) | Do. 49 Debe etneo;l 99 THOL 319 O June, Dec | tt | e 
11,883 |t 427 | 10. 6/0 ' Nottine Hill E. L. Co. €^ Non.Com.Pref| 1l04—llE/ 5 6 6 2s " d 
2,186 |t 120 | 5, 4/3 | Oxford Electric Ord. «eiie e] Sio} |. 6 0 O March... oe 
| se | | 407 OF Dəb, Stock aser se ya aru 91 —94 64 5 I s: se f oo 
1,350 65 [| St. 42% Do. 4?$ Deb. Stoc à 
1,824 |+ 83. 5 5/9 | St. James’ & Pall Mall Elec. Ord. sesers.. d |514 3| Feb, Aug oe 
272 |- 4 | 5 3/6 Dc. 7perCent. Pref. «.. eese of —7i | 415 0 Feb, Aug por ee 
T zm | St. 359% Do». 3} per Cent. Deb. Stock (red.) .... 85 —87 4 1 6 Jan, July, " es 
28 11? 47] 5 2/) | Smithfield Market Electric Sup, Ord. .... ile | " ol Feb. cae se | e 
25.766 441 | 4 4/0 : South London Electric Supply Ord..... e] 286—311 7 0 0) April...) ct | te 
2,939 183 ' St, lea | Do. 5°% Ist Mort. Stock (red) ........ " —102 4 19 6 ys ee 
69,082 2,091 |) ] Q/8? South Metro. Elec. Lt & Power 7% Ist Pret, 155—134 6 40. Feb, Aug so ee 
a ° ].0 7: | Do. 6 per Cent. 2nd Piel wesw eee tees it —h | 8 00. Feb, Aug ee ee 
1,007 33 || St. 439% Do. 44 Ist D»25. Stock (red.) .......... 90 —99 411 0 April, Oct] °° se 
- 5. 1/3 | Urban Electric Supply Ord. sesers. an E .. |, April, Oct | RE ds Sa 
232,911 11,082 | 5 |]/3. Do. 5 per Cent. Cum. Pref....... dud 2 —3} (8!4 0 April, Oct | $3 ee 
31,643 2.048 || st ajy Do. 4{ per Cent Ist Mort. Deb. ......| 85 —89 5 2 0 April, Osti tt} e 
m f 1 1/1) | Waste Heat & Gas Elec. Gen, Stations .. lj—-i; 6 80 May, Aug. | °° ie 
324.507 |— 1.183. 5 5/9, Westminster Elec. Sup. Ord... «ees es 84-9 C 511 O Mar, Sopt : ° 
297,810 I} 3,625 | 5 2/3 Do. 4} per Cent. Cum. Pref. «eese 5—5} 4 3 9° Jan, July | °° eo 
123.678 [+ 370 | | 
519 |- 1% | Electric Railways and Tramways. 
132,318 vs [| .. | Bath Elec. Trams Pref. Ord. «... leere 4d, ce. SA J °? - 
43,402 1 0/6 | Do. 5per Cent. Cam. Pref. « «s. esee H—H | 6 3 6|! Jan, July ij se 
3.492 352 Il se yo, Do. 4} Ist Mort. Deb. Stock (red.) ....| 78 —83 | 512 O, April, Oct ! | +e 
262,583 10,692 St. HOA B'ham & Midland Trans 4& Ist Deb. Stock; 93 —95 14:4 9 Jan, July | c* | ee 
168.676 9,198. 10. 405 Bristol Tramways & Carriage Ord. ...... 61-63 | 5 !8 2 Feb, Aug | °° ee 
6,018 43 | 1g 4e?' Do. Cum. Pref. ...e ees eee 4-2 550 in TELLE 
1,653 163 ji St. | of | Do 4 per Cent. D2hs.....-ee eene 100 —102 ,319 3 Feb, Aug | 0; oe 
93.102 e | St. .? | BritishElectricTractione?9 Pf.Ord.NonCum e is | June, Dec | To We 
"i = " ee 10] Def. Ord: SE ciae eese eco n RS oe oe E : 
4.097 25 II Sr gs Do 6 per Cent. Cum. Pref. es... e| 92-74 (6 8 0| Feb, Aug | 931) 93 
11,516 133 | St. Do. 7perCent. Non Cum. Pref. eese.. 44 —18 se a 46} Ts 
18,524 32! Hy St. 59 ' Do. 5per Cent. Perpetual Dos. ...1 93 —97 :5 2 8  Anril, Oct 82]! 25 
z a | St. dio | Do. 4} per Cent. 2nd D:b. Stock ...... 73 —33 |5 8 6 May, Nov | 35 3 
39.577 5682. St.. 394 Central London Ordinary Stock s tns 2.) 73 —3) 315 O0 Feb, Aug, | 3 
2,396 205 [Sb Fi? | Do. 4 par Gant. Pret, Stock c«i.sesss BE 722 413 0 Feb, Aug) vo + 
an A * 4497 y per Cont. Pref. ws ccececee em — | 2 Ps PE. 
35,156 2p ae ate Dude a 2.1.80 —92 7/2 8 9 Feb, ....] 92! 79 
6.193 181 | Too 49) | Do. 4perCent Deos... renee | 101 —103 | 3 18 3, Jan, July | se! se 
4,908 176 | "$ 24$ | City of Birminzham Trams 5% Cum. Pref; 48-3) 5 0 0) April, Oct | t+! + 
20 1.619 33 [ 100 4% Do. 4 par Cent. Ist Mort, Debs. .... 3—23 4 1 6 April, Oct} 2 3: 
8 41,203 1,791 if oe pv ‘City & South London Rly. Con. Ord. ....! 34 —36 ! 318 0) Feb, Aig! 3olj 33 
B [$129,599 [+ $39,155 | Sp! So? “po, So Csat. Perp. Pret. (1871) ....1 103 —110 4 11 6 Feb, Aug te} os 
20 856 S ES Pol 405 (1835) aar e einem aea OE 10» 414 3 “Feb, Aug] fep se 
9 | 50,395 3) Si noo I Do." (LOOT as tario a sede dt 2. 19-103 | 414 0) Feb, Aagi e| e 
8 | $33.385 $1425 P SE! e? | Do. (1999) cipe S193 —105 415 0 Feb, Aug | 10H) s 
2) | 15,923 63) || St go? Do 4 per Cent. Perpetual Dabs, ......, 92 —101 13 19 0, Muy, Nov | y e 
20 17,734 915 10! 6/0 | Dublin United Trims. 6 per Cent. Pref. el lot—11i 5S 6 6 Fe», Aug . oe 
7 EE 603 | 19 7/9 | Gatesiead & District Trams Ord......... |! 8-3) 17 4 0 " eje 
8 5 072 809 | jg, <. | Gt. Northern & City Rly. Pref. Ord. (498). pi |o | Feb, Aug | s | s 
22 5,078 77 | !'7id.: Hastings & District Elec. Trams, 6% C.P. —-L i0, Mar, Sept) s+ | ee 
- z os Hi St. 4*5. Do 4$ Dab. Stock occ cece cece ee nn 71 —76 6 2 0 April, Oct > + oe 
9 9.919 307 Ad ial Tramways Ord. .... eee 3 —3} | eo 05 Mar, Sant |e T 
10) .. | Imperia y i i | 
8 9,435 503 | 10... | Do, Oper Cent. Pref. .essseseseses ie 6 —5] . vs Mar, Spt ss ee 
12.714 512 | ot” aiai Do. 4} per Cent. D208. sees eens s] 7b—1 06 4 6 Jan, July | +j e 
21,213 296 | £5. 2/0 1. of Thanet E. T. & Lt. 5 per Cent. Pret...| 2-20 411 0 Mar, Sept! ++ | oe 
oe ee St | 4"9 | Do. 4 per Cent. Dd. Stock «eese 3 —8) 5 3 6° Jan, July | +- "D 
229 26 'l "foi 6/6 | Lanarkshire Tramways ..-.e etu | “9}-10) 6 0 0 Feb Augi «- | as 
3,275 2 || st.) 5% | Lancs Utd. Trams 5% Prior Lien Dab. Stk. 83 —35 518 O Jan, July | se | re 
9,253 503 9? | London Electric 4% Deb, Stock ........ 37 39 14 2 0 en 93} 28 
8,416 362 49 | Do- 40! PUE ovens Ee 8l —33 | 417 6 | ie 82| 8I 
: = ee I0 .. | London United Trams, 5°4 Cum. Pref. ..| _5 —5} T Jan, July ast $ 
426 | + 3113 j+ — 102 4o, | Do. 4 per Cont. Ist Mort. Deb. Stock ..| 73—31 | 4.18 6 | Jan, July | 89 | 78k 
23| 2,7532| + 20,6981 |+ 3?3 RA | Mersey Con. Ord. Stock ... cese] 4-6 | TA Feb, Aug | ‘| e 
17 j — 876 |— 32 1! 8:d.| Metropolitan Elec. Tramways Ord.......| 4-1 5 00 - ej 
17 461 T 8,951 t 172 RP Do. Deferred »os*a0*09«9.9»60*60«820990c€98 )—15 ee April eoe 32 i 
22 974 | + ee s 0/6 | Do. 5per Cent. Cum. Pref. seseeesesej $ —iá 518 3| Feb Aug| È| «. 
LONE uem 5050 [+ 28 [| cellar] Do. 4k per Cent. Deb. Stock..........] 98 —102 | 4 i0 0 | Jan, July | | + 
1? 103 | + 2.009 {+ 226 I St | 5% | De. Sper Cent. Db. Stock -.seresecese| 98 —10)/ 5 0 0 ee dic. '. 
25| 1930) + 25698 |- 273 | Sk 419 Metropolitan Railway Corsrifatet.. s.e | 514-55! 2 13. 9 | Feb, Aug | €6 92 
= ce Sale xp > No allowance has been made tor ascrued intsrest or redemption, 
London Stock Ezchaqge Coma ttes have declined te quote these 


Yor sure W.R. Trams ..,. n : | 
Yakiro Woollen District... —  — 12^ 119 
UM ——————M——————À————t— 
parisons are with the corresponding period last year, * Partly electrical, 


(a) These can 


| Minus 2 dare § Decrease attributable to strike. 


t Es dividend, — ! The 
(Plus3 deyu Plus 2 darti 


4.1 oon n 
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ELECTRICAL , COMPANIES’ SH. SHARE LIST.—Continued. 


BUSINESS 


Last) — Price * RATE YD A ee eee ee ge ae rae . 
x |Dm- NAME, Wed, | Per cane DIVIDEND | Weer vo | € Div NAME. : Was" x gue DiviDEND | Week to 
9) |DEND 2 : May 29. | YIELDED HIT [9 benD E May 29. Yigtogp | DUE pp Aia 
g . W- i: P 
Electric Ra Railways and Tramways— Continued. | £ s. d. est. | est High-Low 
St. | 22% | Metropolitan Rly. Surplus Lands Stocks | 66 —68 |4 1 O0 | Feb Aug) 68 67 fioo Telephones. £ s d. est. | est. 
St 3i Do. 3i per Cent. ^ A" Preference....| 85 —87 |4 0 $| Feb, Aug| 863 853/"* | 4% | Do. "Coll. Trust $1,000 4 per Cent. Bds,) 95 —97 | 4 2 6 | Jan. July | ** | « 
St 34%) Do. SE pe ene Convertible Pref. ....| 87 —89 |3 18 6 | Feb, Aug | :. -+ fst, 42 Do. 4% Cons. Bonds 1936 .......... 116 —118; 3 7 9| aÀ : T 
St. So p» per Cent. Debenture Stock....| 89 —91 |317 9 | Jan, Juy | 92 e F 5 3,3. Anglo-Portug'se Tel. 5% Ist St MC Db. Stk. 102 —101 4 16 O | Mar, Sep | !038 .. 
St 34% | Do. 3} per Cent. “ A” Deb. Stock . 88 —90 |318 6 | Jan. July | s; «2 f p 3/0 | Chili Telephone ........ see eee seen 71—8 |5 8 Oj August.. | *: . 
St. m AeA Hoe District Railway Ord. . 42) —43 .. | Feb Aug, $3201 4350] , 0/7; Monte Video Telephone Ord. Kors | —li | 813 3| Not. ssa. ENT 
St. RU Do. 44 First Préf.iisesos cogar 90 —92 |417 9 Feb, Aug| 714 dlc, 0/6 Do Sper Cent. Pref. ......... ee. 352—231 5 19 0 | May, Nov | 25| e: 
St. 3495 | Do. Assented Ext. Pref. (1nt. Guar. by | St 6% | National Co. Pref. Stock .............. 100 —103 | 5 16 9 | Feb, Aug | 101i 10? 
| Und. Elec. Rlys. Co. of London, Ltd.) 76 —78 411 O Feb, Aue, 78 77 5 6% . E Ee SHOCK 6:5: ved baad ese ene EAS | 152 —154 3 18 O | Feb, Aug | 1534. 148 
St. | 3 Do. $ per Cent. Consoltd. Rent-charge| 75 —77 |318 0 | Jan, July 7%, -- |2/ 2 1 D Cent. non-Cum. 3rd Pref. | €)—62 318 6 Feb, Aug ,Ot&, 6 
Sti 4 Do. 4 per Cent. Midland Rent-charge| 100 —102 | 3 19 3 | Jan, I5 € E DE 4 New York Telephone Co. 30 yr. Bnds..| 984—79 410 6| bu tor 93 
St, | 4 Do. Guar. Stock 4 per Cent. ........ 88 —90 |4 10 0, Mar, Sep. | ,::,, 2; i 1/0 | Oriental ....sssusseecssossoeccscoees [i2—132 5411 6) April, Oct | ** | a 
St. 6% Do 6per Cent. Perp. Deb. Stock . 144 —146 | 4 2 9 | Jan, July | 1454 | 144) t 0/75 | Do. 6per Cent. Cum. Pref. .......... 14—13 416 O; April, Oct | se | ee 
St. | 4% Do. 4perCent. Ditto ..... (xesaseks] 96 —98" | 4 2 6) le. July - | ++ Re 42; „Do. 4 per Cent. Red. Deb. Stock...... 89 —91 4 8 Oj Jan, July | ?! , .. 
l| 8; Potteries Electric Traction dee D frye | 8 0 0. April, Oct MEET 5 44% Telph. Co. of Egypt 44% Db. Stk. (red.) 99 —10! 4 10 0 | Jan, July | 3. «« 
1; 0/6 i 5 per Cent, Cum. Pref ...... e ~f |613 6! Feb, Aug | 3: mu 3/0 | United River Plate Ord. i EB A30 RO val 2-3 LA P o Bu x. 7H s 
opa 4 per Cent. Deb. cdi de p: 87 —90 |5 0 O| May, Nov | «=: [sc 2/6 : Do. SperCent. Cum. Pref. . e| 9, —9 | 4 10 Oj June, Dec es T 
1| 1/2} | S. Met. Elec. Trams & Ltg. 6% Cm. Pet! $3 17 2 01- T ETT | 44% Do. 4j Deb. St. Red. ............../ 102 —104 | 4 7 6 Jan, July) © e 
i D pepe D Ears] 9 isdem tiu]! | | | | Ly d 
| underlan is ec. Irms, 9% ls oe uy | «| «a ; : 
10| T DM re Rys. Lor. Shares ...... E. AE ia Mr í ia is jon gl —- Financial Investments. | 
ee) . 44° onds "TX MIDI "eei a s —1 + 10 0 oe n | /0 j Elec. & Gen. Investment 6% Cum. 4 — | 7 0 P 
++] 2% | Do. 6% In. bds ...e.esesssesoesee| 9O —92 | 2 3 6| June Dec | 903; 82 | 10. 2/0 | Globe Telegraph & Trust ......... des i oft 5 é 0 So Bette ya ca ee 
Bt Yorkshire (W.R.) Elec. Trams, Orb. iiu Ad T Ma pal, »* |. ^a lo 3/0 Bor 6 ae Fret ere reer 13 EN, 4 9 0 SpDcMrJu, 13i) 13 
ee "t n ee | . = T O 7o ubmarine — 
St. | 44 | Do. 4j per Cent. Ist Debs. .....-..-. B | 810 6| fin, Say | P s] | es Trust (Cert) ........| 127 —1 | 412 O April Oct | +. | e 
Electric Manufacturing, &c. | | Colonial and Foreign Electric | 
St. |H% Anchor Cable Co. 44% Deb. Stock ......| 99 —101/4 9 0 sá | o6 Railways, Tramways, &c | 
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NOTES. 
dew ED nae ! 
The International Radio-Telegraphic Conference. 

It was not until the year 1903 that a Preliminary Inter- 
national Conference took place in Berlin to discuss matters 
radio-telegraphic, and even at this comparatively recent date 
nothing could be done towards preparing a Convention to 
regulate the then newly-devised practical method of com- 
munication beyond the presentation of a series of five 
"Suggestions." In 1903 only Great Britain, Germany, 
Austria, Hungary, Spain, France, Italy, Russia and the 
United States were represented, and there were 48 delegates, 
of whom 15 were Germany's quota. It is a matter of great 
interest to recall the incidents of that period, and to realise 
how the subject has developed generally. A little later, in 
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1906, matters had progressed rapidly, and at the Conference 
held in Berlin in that year, attended by 108 delegates, 
besides the countries represented in 1903 were Argentina, 
Belgium, Bulgaria, Chili; Denmark, Egvpt, Greece, Japan, 
Mexico, Monaco, Holland, Norway, Persia, Portugal, 
Roumania, Siam, Sweden and Uruguay. Herr KRAETKE 
presided in 1906 as he did in 1903. It was at this date 
possible to formulate an International Wireless Tele- 


| graphic Convention and Service Regulations on the lines 


| tion. 


m 
——— 


of those of the older telegraph service. The new Con- 


vention was approved (subject to subsequent ratification), 
and the Regulations have since been in active opera- 
It is wonderful how well they have served their 
purpose during the six vears that have elapsed since 1906. 
It is not surprising, however, that they have been found 
to require some modification, and the task of bringing 
them quite up to date lies before the Conference now 
sitting at the Institution of Electrical Engineers in London, 
and whose doings we are only able to record very briefly 
on another page. Here will also be found a list of the dis- 
tinguished delegates appointed by the various subscribing 
Governments, supplemented by representatives of the 
principal manufacturers of wireless telegraph plant and . 
apparatus in this country and on the European Continent. 
WE understand that no invitations to attend the Con- 
ference have been received by the wireless telegraph 
operating companies, as distinguished from those who 
manufactüre wireless apparatus, nor has any invitation 
been sent to the submarine telegraph companies, who are 
all of them licensees for employing wireless telegraphy - 
wherever this will serve to supplement or assist the work 
of their cables in different parts of the world. The names 
of many of the delegates present in London (among whom 
are for the first time the representatives of Turkey, Morocco, 
the Dutch Indies and the British Colonies) will be recognised 
as those of previous representatives of their respective 
countries. While regretting we are not able to make fuller 
arrangements for reporting the Conference proceedings, we 
sincerely hope that the growing industry of wireless tele- 
graphy and! telephony will benefit from the deliberations, 
and that the immense service which radio-telegraphy 
renders at sea will be so regulated that no set-back 
will result from the London Conference decisions. We 
heartily welcome the delegates from overseas, and hope 
they will find their entertainment as liberal and as pleasure- 
able as the delegates from this country have so often 
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experienced at the-hands of European Governments on the 
occasion of these International Conferences. 


eee cá— 


The Progress of Sirigle-Phase Traction. 

THE arguments of those in favour of single-phase traction, 
in contradistinction to the continuous-current system, will 
be mightily strengthened by the report of the Saxon State 
Railway Department on the working of the experimental 
section between Dessau and Bitterfeld. This section, it will 
be remembered, was equipped on the single-phase svstem, 
and since February 10, 1911, the regular train service, 
both passenger and goods, has been worked by electric 
locomotives. The results have been entirely satisfactory, 
showing that under the same conditions the electric loco- 
motives there used could develop 25 per cent. more draw- 
bar pull than the two-cylinder steam locomotives. As 
regards energy consumption, 47-2 watt-hours per ton-mile 
were taken by passenger trains and 40 watt-hours per ton- 
mile by goods trains, these figures being arrived at from 
data based on the records of 781,000,000 ton-miles and 
1,280,000,000 ton-miles respectively. The results obtained 
as regards upkeep and repairs were equally satisfactory. 
A further interesting point is that the drivers were quite 
satisfied with the new method of working, although the 
altered appearance of the track, as seen from the engine, 
due to the overhead work, meant that greater attention 
had at first to be paid to looking out. The better view 
of the track obtained, however, and the greater accelera- 
tive power of the electric locomotive more than com- 
pensated for this temporary disadvantage. 


ed 


In connection with these results, it is interesting to note 
the different ways in which the problem of main line elec. 
trification has had to be approached by the advocates of 
the two systems. The continuous-current engineer, when 
main-line working was first mooted, was able to show that 
his system was quite suitable for suburban or short-distance 
work; and he therefore proposed to tackle the main line 
difficulty by dividing the track into numerous relatively 
short sections, each supplied from a sub-station. On the 
other hand, the single-phase engineer, in attacking the 
same problem, could not st first show that his system was 
suitable for suburban working. When, then, its possibilities 
for main-line operation were made evident, he was faced 
with the argument that, although it might be quite satis- 
factory for long distance or relatively light traffic, it could 
never be applicable to a dense suburban area. Recently, 
however, this argument appears to have become valueless, 
for within the past few days it has been announced that the 
Prussian Ministry of Railways have decided to use the 
single-phase system on the Berlin suburban railways, while 
in this country the Brighton railway have again announced 
extensions to their electrified lines. Unless, then, one 
system is to be used for suburban and another for main-line 
working, it would seem that the claims of the single-phase 


system to general recognition are too weighty to be lightly : 


set aside. There is, however, just one " dark horse " in 
the situation, namely, the high-tension continuous-current 
system. So far a pressure of 3,000 volts has been reached 


| 


on this system; but in these days of development it 
would be rash to say that higher figures will not be 
attained, in which case the final choice will be rendered 
yet more difficult. | 


arra 


Atmospheric Absorption in Wireless Telegraphy. 
THE atmosphere has been a disturbing factor in wireless 
telegraphy ever since long-distance transmission was 
attempted, and it 1s well known that it is possible to transmit 
to greater distances at night than in the daytime under 
The exact explanation of 
this effect is not known with certainty, though the idea 
that it is due to the ionising effect of sunlight has received 
support from observations carried on during the recent 


otherwise similar conditions. 


eclipse of the sun, as reported in our correspondence columns. 
So far such observations have been restricted almost entirely 
to the ordinary damped oscillations. This week, however, 
we publish a letter from Dr. LEE pE Forest in which he 
calls attention to phenomena observed with undamped 
oscillations. It appears that the Federal Telegraph Co., 
in the United States, has been working for some time with 
generators of the Poulsen type and of considerable power, 
so that distances have been covered varying from 100 to 
2,000 miles. The method of working involves the use of 
two waves, one of these being for sending, and the other, 
differing from the first by about 5 per cent., for “ com- 
pensation." The curious fact has been observed that the 
sending wave will grow faint at a station, say, 350 miles 
north, after a short time, whereas it will remain normal at a 
station, say, 350 miles east, although at the same time the 
shorter wave. will continue to reach the first-mentioned 
station, with full intensity. Apparently the phenomenon 
is quite erratic, sometimes applying to one wave and some- 
times to the other, and vanishing after perhaps a short 
period. Dr. pe Forest does not venture any very definite 
explanation, although he suggests that interference by 
reflection under certain conditions might perhaps account 
for the phenomenon. Certainly, it is difficult to say why 
merely a difference of 5 per cent. should make all the 
difference between absorption and non-absorption, and 
such phenomena give support to the idea expressed at the 
end of the letter that we have yet a good deal to learn which 
may render some of our present simple laws untenable. 


The Clyde Valley Power Co. 

AMONG the visits which form prominent items in the 
programme of the summer meeting of the Institution of 
Electrical Engineers at Glasgow next week are those to the 
Yoker and Motherwell generating stations of the Clvde 
Valley Electrical. Power Co. In connection with these 
visits, the Paper read by Mr. D. A. STARR, general manager 
of the Company, at a recent meeting of the Scottish Local 
Section, and of which an abstract appears in our present 
issue, forms interesting reading. As in the case of most 
other power companies, the early days of the Clyde Valley 
Company were not very encouraging ; but during the last 
year or two the Company has made such rapid progress 
that it now plays an important role in the industries asso- 
ciated with the Clyde district. The rate at which the output 
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has advanced is shown by the curves in our abstract, and | Royal Engineers (T.F.)—Second-Lieut. Arthur C. Skinner, 
also by the fact that the connections to the mains | Wessex Divisional Telegraph Company, ^ | is Divisional, 
, : 24 in J re s Engineers R.E.) has resigned his commission, and Lieut. 
increased from 12,400 H.P. in January, 1908, to 46,500 H.P. Svdney Mason Collins (from the Unattached List for the Ter- 


in January, 1912, and to over 52,000 H.P. at the beginning | ritorial Force) has been appointed Lieutenant of the same unit, 
as from May 29. Second-Lieut. Hector R. Abbott, Electric 


of last month. Practically the whole of these connections | as J ' e 
" . E . i j à ; ISS . te J 
consist of motors, lighting only totalling some 3,000 H.P. Light (Kent Fortress) Engineers, Royal Engineers, has resigne 
: his commission as from June 5. 


Hysteresis Loss in Iton.—An original communication by 
Mr. M. Rosenbaum on this subject appeared in the March 
* Journal " of the Institution of Electrical Engineers. The 
author's experiments were undertaken with a view to ascertain- 
ing how the iron losses of a static transformer vary, due to the 
superposition of continuous-current magnetisation on the 
The change of flux over a cycle was main- 


ONE of the most interesting points in connection with the 
supply is the high load factors obtained at the two stations, 
which are operated to the best advantage by being run in 
parallel ; the large diversity factor of the load is also note- 


worthy. As regards the generating plant, it will be noticed | uitermtino- Aux. 


that many alterations have been necessary since the initial tained constant. It was found that the hysteresis loss in- 
creases very appreciably under those conditions. This 


installation, and the various economies referred to as 
resulting from these changes help to some extent to explain , Phenomenon manifests itself in practice in inductor alternators 
i ! | , and static balancers. 
the differences which are noticeable between the results | , 
obtained at stations throughout the country. In this Formulæ and Tables for the Calculation of Mutual and 
i e wit. Da !* Self-Inductance.—Manv formule have been given for calculat- 
In 


connection it is interesting to note that Mr. W. W. LACKIE | ing the mutual and self-inductance of electrical circuits. 
Vol. VIII., No. l, of the * Bulletin " of the Bureau of Stand- 


mentioned during the discussion of the Paper that the coal 
" " . 4 ERE TI Al TI P r 1 r4 à r » M n 

consumption at Glasgow had been reduced from 283 Ib. ards, Messrs. E. B. Rosa and F. W. Grover have collected all the 

ocumitin- 1803 (5s bout oh wee ni atthe nret One formule with which they are acquainted that are of value in 
per db e: A d Ime. | such calculations. Unreliable formule have been omitted. 
This shows the enormous advance that has been made in Examples to illustrate the use of the expressions are given, 
electricity generation in the past 20 years, due to the use | as well as a number of useful tables. Finally, a comprehensive 
of larger, more efficient, and better arranged plant. index to the various formule is included, the issue running to 


— lb»— 0-0 9 P» 9 ap —— ——— 
New Buildings for the University of London.—A com- 


mittee has been appointed by the Senate to consider and report 
on the question of an adequate site for the headquarters of the 
University, and. generally on the question of accommodation 
from the point of view of the University as a whole, with power 
to communicate with persons and bodies at their discretion. 


Austrian State Purchase of Radium Deposits.—According 
to the ** Board of Trade Journal " H. M. Embassy at Vienna k 
reports that the Austrian Government have purchased the n iust J liol T: 3) Therefore the efi 
radium-producing pitchblende mines of Joachimsthal at a cost of e Sd ra ind T Mos ME M (3) 1 p PN X p eod 
about £94,000, and have thereby obtained what is practically a P l ne E A rm a 2 din f i } d (4) pis rd 
world's monopoly of radium, so far as present known deposits i Pn i ed Bed T e pre aay " anl uL 
are concerned. The annual production of ore from these mines D d yee p it. (9) The i ect of filing or sand lasting 
is estimated at 10,000 kilogs., which should contain about OCDE surface i$ to increase the conductivity. The 
3 grammes of radium, whilst uranium colours will be extracted D of this AENOR IS a and should be investigated 
from the waste products left after the extraction of the radium. further. (6) Knowing the depth of penetration, we E 

solve for new rates of change which will be slightly different 
from those recorded previously, and their significance should 


| be more apparent. 


— — m cl 


237 pages in all. 

Effective Depth of Penetration of Selenium by Light.— 
Mr. F. C. Brown contributed an article on this subject to a 
recent issue of the “ Physical Review " in continuation of a 
previous research (THE ELECTRICIAN, October 6, 1911, p. 993), 
showing that the changes of conductivity in a certain variety of 
selenium could be explained by assuming that the light pene- 
trates through the conducting laver, producing two changes in 
the selenium. He summarises his later results as follows : 
(1) The effective depth of penetration of the selentum in the 
Giltay cell by light is about one-eighth of the thickness of the 
(2) The entire amount of the selenium in the Giltay 


Telegraph Service in War.—The Paris correspondent of 
“The Times "reports that last Wednesday evening the tele- 
graph service, as far as the public was concerned, was suspended 
throughout France for some time, the wires being requisitioned 
by the Minister of War in order to carry out a mobilisation 
movement as if hostilities were about to be declared. The | 
manceuvre, which is intended to keep the personnel on the alert 
for a call at any time or hour, stops the public telegraph service 
for an hour or two and is supposed to be carried out three or 
four times a year. It is about two years since the last experi- 


H. F. Alternator by Count Arco.—The well-known inventor, 
Count Arco, who is among those most closely connected with 


the technical development of modern spark telegraphy has pre- 
sented a further novelty to the German Telefunken Co. It con- 
sists of a high-frequency machine for the direct generation of 
electrical oscillations for wireless telegraphy and telephony ; 
and, moreover, it does not differ considerably from the ordinary 
alternator. Nevertheless, it is possible, with a simple machine 
of this kind to generate energy of frequencies between 15,000 


ment took place. 

Cable Interruptions. - Date of Interruption, and 120,000, and thus to provide the largest wireless stations 
Letekia—Palurs |... eese eene May 26, 1910 with oscillations of any required wave length between 2,500 and 
Ae pa AEA EE . Feb. 27, 1912 20,000 metres. Count Arco was induced to begin work on this 
De rm i Genres sro Ki A Ia | subject by the invention of the Goldschmid high-frequency 
Melilla—Chafarinas uoe rm Feb. 28, 1912 alternator (see THE ELECTRICIAN, Vol. LXVI., p. T414) some 
ie iic TOT RU PEN PEE n: 2 1018 18 months ago. Count Arco, feeling that this generator would 

a ORIN seses sersssrsouseossssrs s sesser sreo ar. ĝ, i 1 lv | 
Chafarinas—Nemours ............ April 10, 1912 "A iud e s Bri AE E UE E und 
Salonika—Lemnos eee April 18, 1912 o ee ee rei e 

io— Tenedos ............. eec bonis April 20, 1912 months of unremitting work on the part of Count Arco 
Ant (l and 2) esseri Fd April 20, 1912 and his assistants, a machine has at last been success- 
Menus R rte nente renee ABA Is fully built which, we understand, is so far different from 
Bessike— Tenedos I, ABg | all other high-frequency machines in that it is simple and 
Sitia—-Rhodes .........eeeesesseee. May 2, 1912 cheap to manufacture, runs at normal speed and can gene- 
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rate at any desired frequency. The first machines are being 
built by the Allgemeine Elektricitáts Gesellschaft, and some 
are already being used by German firms. A machine which is 
now being built will have a capacity of 500 kw. and is intended 
for use at Nauen. Count Arco will describe his machine during 
the course of the present International Wireless Conference. 


Tunnel Operation- by Storage Battery Locomotives.— The 
“ Engineering and Mining Journal ” gives an account of a storage 
battery locomotive which has been built for hauling loads for 
short distances at low speeds where the trolley system cannot 
be employed. Six of these locomotives are in operation on one 
section of the New York Aqueduct now being constructed for 
conveying the Catskill water supply into the city. These 


locomotives have the following specification: Diameter of. 


wheels, 22 in. ; wheel base, 36 in. ; length over all, 7 ft. 10 in. ; 
height over batteries, 4 ft. ; total weight, 7.500 lb. The bat- 
teries are 44-cell, 21-plate type, and have 45-ampere six-hour 
discharge capacity. The cells are grouped in four or more trays 
and are mounted in a sheet-iron frame with wooden base and 
cover on top of the locomotive frame. The automobile type 
of motor is used, for which high efficiency, large overload capa- 
city and practically sparkless commutation are claimed. The 
motor is compactly designed and is said to be dust and moisture 
proof. 


Some Phenomena of Sunspots and of Terrestrial Mag- 
netism at Kew Observatory.—-A Paper on this subject was 
read at a recent meeting of the Royal Society by Dr. C. Chree, 
F.R.S. An investigation made some years ago by the author 
indicated the probability that a relation existed between the 
amplitude of the daily range of the magnetic elements and the 
sunspot area. not on the same day but several davs previousiy. 
The object of the present research was to inquire into the 
reality of this connection. A selection was made of the five 
days of each month of the 11 years 1890 to 1900 which had the 
largest sunspot areas as given by the Greenwich annual lists. 
Mean values of the sunspot areas were derived for the 650 days 
thus selected (two months were omitted as having less than five 
days showing any sunspots) and for 30 other groups of days of 
the same number, corresponding to the 15 days immediately 
preceding and the 15 days immediately succeeding each of the 
650 selected days. In this way one got 31 representative suc- 
cessive days, of which the central day had about twice as large 
a sunspot area as the average. The sunspot area rapidly and 
regularly declined on either side of the central day to an almost 
dead level, thus giving a very prominent “ pulse " of sunspot 
area. The Kew daily horizontal force ranges were got out for 
the 650 representative days of large sunspot area, and the allied 
19,500 days, and mean values obtained again for the 31 repre- 
sentative days. These mean values gave a marked pulse, 
corresponding to the sunspot area pulse, but with its crest about 
four days later. They gave also a minor or secondary pulse 
about 15 days prior to the principal pulse. Several attempts 
were made to arrive at the cause of the secondary pulse. It 
was found to be largely a disturbance effect. In investigating 
its nature, it was found that there is a well-marked period of 
about 27:3 days in magnetic phenomena, in this sense, that if 
a certain day exhibits magnetic disturbance attainmg the inter- 
national standard “2,” as interpreted at Kew, a day which 
follows either 27 or 28 days after has nearly double the chance 
of attaining standard '" 2" that the ordinary day has. This 
27-28-day period was not so clearly shown in the years of 
maximum sunspot frequency of the epoch considered, as in the 
years of minimum frequency, and was most clearly shown in 
certain intermediate years characterised by the number rather 
than by the magnitude of magnetic disturbances. "The con- 
clusion that a period of about 27:3 days exists in “ magnetic 
storms" had been reached some years ago by Mr. Arthur 
Harvey and Mr. E. W. Maunder, independently, considering 
respectively data from Toronto and Greenwich, but their con- 
clusions have not been universally accepted. The present 
investigation shows that the phenomenon is not confined to the 
larve disturbances usually termed " magnetic storms,” but is 
exlibited in the daily range of the average day. 
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Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 

Prof. J. K. A. Wertheim Salomonson contributes an article 
entitled ** Some Points in the Use and the Theory of the Oscillo- 
graph." 

Mr. J. Rezelman contributes an article on ‘‘ Synchronous and 
Asynchronous Reactan^c." 

We describe the various works of Messrs. Siemens & Halske «nd 
Messrs. Siemens Schiickert-Werke in the neighbourhood of Berlin. 

At the special meeting of the Institution of Electrical Engin^ers 
last weck the adoption of the new Articles of Association was con- 
firmed. 

The detailed programme for the first Summer Meeting of the In- 
stitution, to be held at Glasgow next week, will be found in this issue. 

Mr. D. A. Starr recently read a Paper before the Scottish Local 
Section of the Institution on '* Power Generation and Distribution 
in the Clyde Valley Electrical Power Company's Area.” An abstract 
appears in another column. 


The sittings of the International Radio-Telegraphic Confercnce 


commenced on Tuesday. A list of the delegates and a report of the 
opening day's proceedings are given in another column. 


Bermondsey Borough Council considered on Tuesday the recent 
communication from the L.G. Board in regard to the dispute bet ween 
the Council and London County Council as to the proposed loan for 
extensions of the electricity undertaking. The Board intimated that 
they had decided to sanction the loan on certain conditions. 

Legal.—The report of the hearing by Mr. Justice Higgins of the 
application for an award fixing the rates of pay, &c., of member: of 
the Australian Tramway Employés’ Association is continued. 

Companies Meetings and Heports..—Meetings of the Kalgoorlie 
Electric Power & Lighting Corporation and the New General Traction 
Co. ere reported, and the directors! reports of the Birmingham & 
Midland Tramways, Compania Franeo-Argentina de Electricidad, 
Bombay Electric Tramways Co., and the United Electric Tramways 
of Montevideo are abstracted. 


OBITUARY. 


JOHN GwyNNE.—The death is announced of Mr. John Gwynne. 
Mr. Gwynne was born in 1837 and received his early engineering 
training in works owned by his father. and situate on what is now the 
Victoria Embankment. London, at the bottom of Milford-lane, the 
Thames serving the works for water carriage. He and his brother 
founded the firm of J. & H. Gwynne (now at Hammersmith) in 1867.. 
This business was converted into a limited liability company in 1897, 
and is famous the world over for various engineering specialities. 


PERSONAL NOTES. 


Prof. Ernest Rutherford, F.R.S., of Manchester University, has 
‘been elected a corresponding member of the Imperial Academy of 
‘Sciences in Vienna. 

Sir John Wolfe-Barry, F.R.S., has been appointed Prime Wardon 
of the Goldsmiths’ Company, in succession to Judge Lush- Wilson, 
K.C., whose term of office has expired. 


Mr. W. R. Harding, A.C.G.L, and Mr. C. G. Barker, A.C.G.I., 
sailed on the 25th ultimo, to Buenos Ayres to take up positions with 
the United River Plate Telephone'Co. Mr. Harding has been ap- 
pointed assistant engineer-in-chief and Mr. Barker assistant engineer. 
Both gentlemen were students of the Centra] Technical College from 
1904 to 1907, and gained the College Diploma in the latter year. 
Since 1907 they have been on the engineering staff of the National 
Telephone Co. 

Mr. P. H. Symonds. who has been representing the steam side of 
the Brush Electrical Engineering Co. at their London office, will, in 
future, make his headquarters at Loughborough. 

The marriage took place on June 4 at Hampstead (London) Parish 
Church of Mr. Harold Gray, borough electrical engineer of Accrington, 
and Miss Edith Dinsdale, of St. Annes-on-Sea. The bridegroom 
was presented with a silver tray as a wedding present by the 
Corporation officials. 

A marriage is announced to t2ke place on Jun? 8 at Ashover in 
Derbyshire, between Mr. Herbert Bell. city electrical engineer, Hull, 
and Miss Millicent Coburn, of Millbrook. N.Y., U.S.A. 
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APPOINTMENTS VACANT AND FILLED. 


Belfast Library and Technical Instruction Committee invite 
applications for the position of lecturer in physics and electrical 
engineering at the Municipal Technical Institute, Belfast. Com- 
mencing salary £180 per annum, increasing to £200. Particulars of 
duties, &c., from the principal, Mr. Fras. C. Forth, with whom appli- 
cations must be lodged by noon of Tuesday, June 18. 

The Council of the Indian Institute of Science, Bangalore. India, 
invite applications for the appointment of assistant professor of 
electrical technology. Salary and allowances £600 per annum. 
Further information from the Director of the Institute. c/o Messrs. 
Jeremiah Lyon & Co., 4. Lombard-court, London, E.C. 

The directors of the East Indian Railway Co. require an assistant 
electrical engineer. Salary R.450 (£30). rising to R.600 (£40) per 
month. Applications to the Secretary, 28-30, Nicholas-lane, 
London, E.C.. by June 12. 

An assistant lecturer end demcnstrator in engineering design and 
drawing is required for the University of Liverpool. Salary £150 
per annum. Applications to the Registrar by June 22. 

A test-room assistant is required for high-class instrument work. 


See an advertisement. 
An assistant is wanted for dynamo calculation office. 


See adver- 


tisement. 
A cable company advertises for an experienced recorder operator 


to go abroad. 


Mr. W. Holmes has been appointed acting electrical engin er 
and tramways manager at Barking (in plece ot Mr. H. L. Howzrd. 
resigned), at a salary of £200 per annum. | 

Hampstead (London) Borough Council have appointed Mr. Henry 
Herbert Couzens, of West Ham, chief engineer and manager of the 
electric lighting undertaking at a salary of £750 a year and a bonus 
on the net profits of the undertaking. In June. 1909. Mr. Couzens 
was appointed engineer and manager at West Ham in succession to 
Mr. A. H. Seabrook. and prior to that he held positions under the 
Bristol and the Taunton Corporations. 

The Lighting Committee received 96 applications, but this number 
was reduced to six, and the following three candidates were selected for 
interview by the Council: Messr2. Henry Herbert Couzens, chief elec- 
trical engineer and manager to West Ham Corporation; Frederick A. 
Bond, electrical engincer and manager at Battersea; and William E. J. 
Heenan, borough electrical engineer at Bermondsey. The committee 
recommended that Mr. Couzens be appointed at a salarv of £750 per 
annum, with a bonus of 2 per cent. on the net surplus profits above £4,500 
(the estimated net surplus for 1911-12). 

After discussion, Mr. Couzens was elected by 24 votes to 14 for Mr. 
Bond. 

Mr. G. H. Cottam has been retained as consulting engineer by 
Hampstead (London) Borough Council, at a fee of 200 guineas a year. 


INSTITUTIONS AND SOCIÉTIES. 
Institution of Electrica! Engineers.—Glasgow Meeting. —We under- 
stand that it is ‘still possible for members wishing to attend the 
Glasgow meeting to send in their names, but application should be 
made as soon as possible. 
“Institution of Electrica! Ehgíneers.— The special general meeting 
held on Thursday aftérnoon lest week, to confirm the adoption of the 
new Articles of Association, was attended by only about a dozen 
members, the mejority of these being Members of Council. Mr. 
Wm. Daddell; the president-elect, who was in the chair, formally 
moved the resolution adopting the Articles, end Mr. Robert 'Ham- 
mond formally seconded. Mr. G. D. Methews made & few temorks, 
hoping that the Council would in future endeavour to teke niembers 
into their confidence rather than appzer to be forcíng the Council's 
views on members. After Mr. W. M. Madden hed esked whether 
the question of the legality of raising subscriptions had been con- 
sidered (the chairmen replying in the effirmative), the resolution 
was adopted with one dissentient. 
Royal Society of Arts.—The Albert Medal of this Society for the 
current year has been awarded by the Council. with the approval of 
_ the President, H.R.H. The Duke of Connazught. to the Right Hon. 

Lord Strathcona and Mount Royal, F.R.S., for his services in 
improving the railway communications, developing the resources, and 
promoting the commerce and industry of Canada and other parts 
of the British Empire. 

Junior Institution of Engineers.—In ccnn^cticn with this Institu- 


ES 


tion a week-end visit to Sheffield is being arr-nged. The party will 


| FRIDAY, Jane 14th. 


PRIDAY, June 14th. 


leave London for Baslow on Friday evening. June 21, and will visit 
Haddon Hall and other places of popular interest on the Saturday. 
On the Monday the party will leave Baslow for Sheffield, visiting the 
works of Messrs. Firth & Sons in the morning and the works 
of Messrs. Cammell, Laird & Co. in the afternoon, returning to Lon- 
don in the evening. A movement is on foot to form a local section 
of the Junior Institution in Sheffield. and it is thought that probably 
this visit will assist towards establishing such a section. | 
American Institute of Electrical Engineers. — The following officers 


"have been elected for the coming vear: President, Mr. Ralph D. 


Mershon ; vice-presidents, Messrs. W. S. Murray, A. W. Berresford 
and S. D. Sprong; managers, Messrs. C. A. Adams, W. B. Jackson, 
W. McClellan and J. F. Stevens ; treasurer, Mr. Geo. A. Hamilton ; 


and secretary, Mr. F. L. Hutchinson. 

Victorian Institute of Engineers.—The first meeting of the 1912 
session of this Institute was recently held at Melbourne.  Lieut.-Col. 
John Mon*«sh was elected president, and Messrs. F. W. Clements and 


Wm. Chas. Rowe vice-presidents. 


——————— ġa 
ARRANGEMENTS FOR THE WEEK. 


INSTITUTION OF ELECTRICAL ENGINEERS. 
GLASGOW MEETING. 
WEDNESDAY, June 12th. 

10:30 a.m. Meeting at the Royal Technical College, George-street,. 
Glasgow. Official weleome by representatives of the Corpora- 
tion of the City of Glasgow. Paper on * The Transmission of 
Electrical Energy by Direct Current on the Series System,” by 
Mr. J. S. Hightield. Inspection of the College Laboratories, 
where demonstrations of apparatus will be given. 

) p.m. Alternative Visits to Works, including Messrs. Wm. Beard- 
more & Co., Naval Construction Works, Dalmuir; Messrs. ‘John 
Brown & Co., Shipbuilders, Clydebank ; The Clyde Valley Elec 
trical Power Co.'s Yoker Power House, Clydebank ; and Messrs. 
Yarrow & Co., Shipbuilders, Scotstoun. 

o 2:15 p.m. Ladies! Excursion through the city to Rouken Glen. 
$ p.m. Reception in the Municipal Buildings, George-square, by the 
Lord Provost and Corporation of the City of Glasgow. 
THURSDAY, June 13th. l 
9:0 a.m. Excursion to Edinburgh. Train leaves Glasgow Central 
Station at 9:50 a.m., returning from Princes-street Station, 
Edinburgh, at 4:55 p.m. 

J0:30 a.m. Meeting at the James Watt Laboratory, Glasgow Uni- 
versity. Lecture on “The Magnetism of Permanent Magnets,” 
by Prof. S. P. Thompson, F.R.5. Description and Demonstra- 
tion of © A Single-phase Motor with Pole-changing Windings,” 
by Messrs. J. S. Nicholson and B. P. Haigh. 

2:15 p.m. Alternative Visits to Works, including the Glasgow Tram- 
way Power Station, Pinkston; the Glasgow Electricity Power 
Station, Port Dundas; the North British Locomotive Co., 
Hydepark Works; the Springburn Sub-station: the Clyde 
Valley Electrical Power Co.’s Power House, Motherwell; and 
Messrs. Babcock & Wilcox, Renfrew. 

8 p.m. Reception in the Bute Hall, Glasgow University, by Prin- 

. cipal Sir Donald Macalister, K.C.B. A demonstration of gyro- 


scopes will be given by Dr. J. G. Gray. 
:9:3ó a.m. Excursion on the Firth of Clyde. Train leaves Glasgow 
Central Station for Gourock at 9.35 a.m. 
7:30 for 8 p.m. Dinner at the Grosvenor Restaurant, Gordon- 


street, Glasgow. 


"PHYSICAL Soctery. 

6 p.m. Meeting at the Imperial College of Science, Imperia] Inati- 
tute-road, South Kensington. Agenda: ‘Demonstration of a 
Method of Determining very Small Differences of Density," by 
Mr. T. H. Blakesley; “The Maximum Sensibility of a Duddell 
Vibration Galvanometer," by Dr. H. F. Haworth; “ An Accu- 
rate Examination of the Steinmetz Index for Transformer Iron, 
Stalloy and Cast Iron," by Mr. F. Stroude. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Colonel H. M. Leaf. 


The following orders have been issued for the curr:nt week :— 


Monday, June 10th, “ A " Co. 
Tuesday, June 11th, “ B "Co. 
Thursday, June 13th, “ C” Co. 


Friday, June 14th, “ D " Co. 
Saturday, June 15th.— BEREHAVEN Camp.—The piriy for this camp will 


parade at Headquarters, 12 noon. Dress: Service dress, putties, 
haversack, water-bottle, belt and frog, greatcoat, with one greatcoat 
strap (issued at H.Q.), to be rolled en banderole. 

Arms will be issued at Headquarters from 12 noon. 

Headquarters will be opened for regimental business from 10 a.m. till 


12 noon. 


Drills, &c., are suspended fr»m June 10th 
until October 7th for all companies. 


mm 
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POWER GENERATION AND DISTRIBUTION IN THE 


CLYDE VALLEY ELECTRICAL POWER COMPANY'S 
AREA.* 


BY DAVID A. STARR. 


Summary.—The author outlines the early history, the equipment and 
system of distribution of the Clyde Valley Electrical Power Co. since 
its p wers were obtained in 1901. Particular attention is given to recent 
progress by the Company and to the moditications necessary in the original 
equipment. 


Royal Assent was given to the Clyde Valley Electrica! Power Act 
in 1901, this Act empowering the Company to construct three gene- 
rating stations, and to lay cables and distribute power in 26 parishes 
in the county of Lanark, 16 parishes in the county of Renfrew, six 
parishes in the county of Dumbarton, and three in the county of 
Stirling, an area of 750 square miles in all, excluding the city of 
Glasgow, the burghs of Partick, Govan, and Paisley, and other burghs 
within the boundaries of the Company's area, where loca! plants were 
already established or provisiona! orders had been granted.t 

The system of generation and distribution decided upon was three- 
phase alternating current at a pressure of 10,000 to 11,000 volts 
between phases, and a periodicity of 25 eveles per second. It was 
decided to erect two power stations, and sites were procured—one 
at Yoker, on the Clyde, opposite Renfrew, and the other near Mother- 
well. The Yoker power house was taken over by the Company in 
August, 1905, and in December of the same vear the Motherwell power 
house was completed and taken over. ‘The contractors for the plant, 
cables and several sub-stations were the British Westinghouse Co. 

The initial installation in each power house comprised four Babeock 
.& Wilcox boilers equipped with Roney stokers and two 2,000 kw. 
(nominal) Westinghouse turbo-alternators, the turbines being of the 
Westinghouse-Parsons type. At Yoker, surface condensers were used, 
whilst at Motherwell the condensing was done on the barometric jet 
principle. The main and selector extra-high-tension switches were 
operated by current from the two 75 kw. exciters, which were driven 
by Westinghouse compound steam engines. 

Since 1905 several additions and alterations have been made to the 
general equipment with the intention of meeting the increased de- 
mands for supply, and with è view of modernising the plant as much 
as possible, and particularly to accomplish more economica! and 
efficient operation. First it was discovered that the Roney stokers. 
whilst having a very good reputation in America, with the general 
class of fuel used there, were unsuited for Scotch coal. These were 
replaced by chain grate stokers. The steam engines driving the 
Roney stokers were scrapped and electric motors were substituted. 
This has been justified by the large saving which took place in the 
coal consumption. It was next realised that the condensing plant 
at Yoker could be made much more efficient. end the steam-driven 

circulating pumps were replaced by motor-driven pumps placed in 
the well at the river instead of at the head of the pipe line next the 
- condensers. 
It was also found, owing to the fluctuating load and the smal] 
amount of power which was used during the night and over week- 
ends, that it would be advisable to install à smaller generating unit 
in each power house to handle these small loads. Accordingly a 
turbo-generator of 600 kw. capacity was installed at Yoker and one 
of 1,000 kw. at Motherwell. 
Next, as the day load was increasing beyond the capacity of anv 
one of the generators, and practical operation having shown that 
the turbines were of a much greater capacity than their nominal 
rating, it was decided to increase the capacity of the generators in 
proportion. The British Westinghouse Co. rewound the generators 

on site and increased their output by 50 per cent., additional by- 
- pass valves being placed on the turbines, and the whole work being 
carried ouf without any interruption to supply. 

This gave at the beginning of the vear 1910 a generating plant 
capacity in Yoker of 6.600 kw. and 7.000 kw. at Motherwell. Four 
additional! boilers of a similar size to those first installed had been 
erected at Motherwell and also a second cooling tower. At this period 
the maximum load on feeders at Yoker was 2,500 kw. and at Mother- 
well 4,500 kw. The total connections of consumers’ plant to mains 
aggregated 26,000 H.P. 

^ At the end of 1909 a new line of underground cable was laid be- 
tween Rutherglen and Renfrew, which connected the Yoker and 


* Abstract of a Paper read befor: the Scottish Local Section of the 
Institution of Electrical Engineers. 
t A map of the Company's area is included in THE ELECTRICIAN Tables 
of Electric Supply Undertakings, and also appeared in THE ELECTRICIAN 
. of June 23, 1905, which issue contained a description of the TOM anys 8 
Yoker station and system. 
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Motherwell networks together, and in the beginning of 1910 this 
interconnecting cable was put in commission and enabled the plants 
in both power houses to be run in parallel. "This immediately effected 
& decided saving, as during periods of light load the supply could be 
given from either one or other of the power houses. It also had other 
advantages, as current could be transferred from one area to another 
when and as required, and the loads could be so adjusted as to keep 
the plants in both power houses running at their best efficiency. 

Previous to the interconnecting of the power houses, when it became 
necessary to clean out flues arrangements had to be made with the 
customers in the particular area for a complete shut-down for severa! 
. hours, but this was no longer necessary. 

Early in 1910 it became necessary to increase the generating plant 
‘at Motherwell, and an order was placed with the British W esting- 
house Co. for a 5,000 kw. turbo-generator of the Rateau type, the 
manufacturers agreeing to take in part payment the 1.000 kw. turbo- 
generator, as there was now no necessitv for the smaller unit. On 
test the steam consumption of this 5,000 kw. set, with a direct- 
coupled exciter, indicated on the average day's load at least 25 per 
' cent. less than the consumption of the turbines originally installed. 
The figures corrected to 175 Ib. steam pressure, 1507F. superheat, and 
283 in. vacuum were ès follows :— 


Per cent. load .................... eees 125 100 75 50 25 


Lb. per kw.-hour. Guaranteed...... 15.00 15-00 15:2 175 21-6 
"" ys Actual  ...... 13.45 13:35 136 14-5 17-8 


Owing to the necessity of maintaining 125 volt direct-current 
supply, which was mainly used for exciting purposes for the old sets, 
as well as the operation of switches and auxiliary motors. it was 
decided to have the field of the exciter on this generator separetely 
excited with 125 volts. This ensured better regulation, especially in 
the case of temporary short-cireuits. 

Two new boilers were installed of the Babcock & Wiloox water 
tube type, but of larger capacity than those originally installed. 
These boilers each give an evaporation of 33.000 Ib. of steam per hour, 
have a grate surface of 144 sq. ft., 7.322 ft. heating surface, and 
1.435 sq.ft. heating surfaee in superheaters, A steel stack was 
erected common to both boilers, ; Iso an exhaust draught system with 
motor-driven fan. These boilers were placed in a building directly 
opposite the first set of boilers, and in à position where the same 
bunkers and conveyors could serve the new units. ‘This effected quite 
a large saving in the origina! estimate for boiler extensions. 

The condensing svstem, due to the poor vacuum obtainable with 
long lengths of exhaust piping, end the high temperature of water 
from the cooling towers, next received very careful consideration, and 
it was decided to install à system of surface condensing for the new 
plant. The distance between the power house and the river Clyde, 
also the difference of levels between the power house and the river, 

, sented many obstacles. Wavleaves had to be secured for the pipe 
hie over an entirely different route from that of the pipe which sup- 
plied the cooling towers, and a new pump house and pumping equip- 
ment were designed. | 

It was decided to construct a pipe line of sufficient capacity to 
supply condensing water for four 5,000 kw. sets or their equivalent. 
The condenser is of the Weir uniflux type. having a capacity of 
80.000 Ib. of steam per hour. The air pump in the power house is of 
the Weir dual motor-driven type, and two pumping units have been 
placed in the pump house at the river. These latter consist each of 
an Allen rotary circulating pump direct-coupled to a three-phase 
motor, having 2 nominal output of 350 H.P., but with a guaranteed 
overload of 100 per cent. for six hours. 1t was found that 650 H.P. 
was required to (lrive each of these pumps and to supply sufficient 
water for the condenser, and advantage is taken of the difference in 
levels already indicated to obtain a.certain amount of power from the 
head of return water. a 

A water turbine is direct-coup!ed to the other end of the pump 
shaft ; ; and the main motor, circulating pump. and water turbine are 
erected on one common bedplate. The pipe line is first filled by the 
motor on its overload, and as soon as there is sufficient head in the 
return pipe the valves of the water turbine are opened gradually, 
when the full volume of return water is flowing. <A saving of over 
40 per cent. is thus effected in the power required to operate the 
circulating pump3. - 

The results actually obtained with the new turbo-generator and the 
pumping and condensing plant have shown a saving of 30 per cent. 
in the fuel consumption at the Motherwell power house. 

The first 5,000 kw. set was put on commercial load in January, 1911. 
As the demands on the power house were still increasing, à second 

5,000 kw. set with similar condensing plant was installed before th? 
end of 1911. | ' 

At Yoker a 5,000 kw. set is now being installed, the good results 
obtained from the operation of the Motherwell plant having decided 
' the vompany to install similar generators and condensing plant there. 
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lines a pole was erected on each side of the road. and the wires were 


The installation of a 10.000 kw. unit is also now being considered for 
the next extension to the Motherwell power house. Excluding this 
10,000 kw. set, the generating plant therefore consists of 16.000 kw. 
at Motherwell and 11.000 kw. at Yoker. 

The steam consumption of the old stesm-driven exciter sets was 
A storage battery has therefore now been installed in 


very lorze. l 
Each battery con- 


each power house and a motor-driven exciter. ! 
sists of 60 Tudor cells of 400 ampere-hours capacity, connected in 
series With a reversible booster, 

Distribution.—At the present time there ere upwards of 96 route 
miles of underground cable, and 21 miles of overhead lines, all ope- 
rating at 11.000 volta, with 84 sub-stations and six switch houses. 
The Company have eequired leaseholds and feus, and for their own 
distribution purposes heve erected 14 of these sub-stations and 
switch houses, the remainder having been erected at the expense of 
the consumers, the Company supplving the equipment only. 

All the extra-high-tension distribution is at » frequeney of 25 eveles, 
and almost èll the low-tension distribution is st the same frequency, 
the only exception being the Burgh of Clyidobank, where lighting sad 


smell power is supplied at 50 eveles. The resson for this departure 
The Clydebeak Electric 


from the standard is somewhat interesting. 
Lighting Order (1901) was trensferred to end token over by the Com- 
pany. and at the time of the transference the Burgh stipulated that 
the supply was to be in the form of direct current. Reslising. how- 
ever, thet this would necessitate g rotery converter 5t Clydebank, 
with its consequent attendsnes and other charges, the men: gement 
effected à compromise with the Burgh authorities by agreeing to give 
the supply in the form of alternating current ot 50 eveles; 25 evel 
distribution for behting being thon in its experimental stage. This 
was accomplished by installing phase-chonging plant in the Yoker 
power house, consisting of two Lou kw. 11,002 volt 25> synchronous 
motors each coupled to 3 3.000 volt 507. goacrstor. Main feeders 
earry the 3.000 volt current to Clyd2baak ond Dalmuir, where it is 
transformed to 400 volt three-phase. 

The mein extra-high-tension network is lid out on the ring main 
syatem. The longest ring is upwerds of 30 miles in route length aad 
embraces Motherwell. Hemilton, Bleatyvre. Cambuslang. Rutherglen, 
Tolleross, Shettleston, Uddingston, Bellshill end Carlin. The main 
cables in the neighbourhood of the power stations are lead-covered 
and are drawn into four-way or eight-way stonewere conduits so 
that spare ducts ere available for future extensions. On other 
sections farther removed from the generating stations the eables are 
laid in earthenware troughs. Stamped steel bridge-pieces hold the 
calle in position in the trough, the trough being then filled up with 
bitumen, and the whole protected with a hard burnt tile 2 in. thick. 
This method of laying, while it probably gives the greatest securit v 
from electrolysis or acids, wes found to involve rather too much 
capital outlay, particularly in outlying districts. During the post 
two years armoured, cable le'd direct in the ground hes been used 


with success and economy. A point in favour of this system is the 


comparative freedom from accidents to the workmen emploved. 
Sealding accidents with hot pitch were of very frequent occurrence. 

The conductors in cables used in the extra-high-tension main 
circuits are. three-core 0-15 sq. in.. constructed for operation with 
generators having an earthed star-point. Paper insulation is used 
throughout. On some of the less important sections 0-1 sq. in. con- 
ductor is used, and on some branch lines for smaller power supply 
0-035 sq. in. is the standard practice. Another feature of the dis- 
tribution is the use of 11,000 volt street-disconnecting boxes. These 
are employed in cases of smaller power supplies, where the revenue 
to be derived from the load is not suflicient to justify the expense of 
looping in the main ring cables or the cost of crecting a switch house. 
These boxes are of special design. the distinctive feature being that 
each phase is brought into a separate porcelain cell to permit of the 
disconnecting link being oil-immersed. Some of these have been in 
use for four years and have given satisfactory service. 

The Company also have a considerable amount. of extra-high- 
tension overhead transmission. Such lines are employed in sparsely 
populated districts and serve a very useful purpose in development 
work. On some lines the trouble experienced from birds was of a 
most serious nature, earths and short-circuits being of frequent 
occurrence. It was confined principally to terminal poles or poles 
Where shackle insulators are used, and the difficulties were finally 
‘surmounted by placing three shackle insulators tandemwise. 

The genera! design of pole is shown in Fig. 1, which represents a 
creosoted A pole having malleable cast-bracket arms. The main 
conductors are set 30 in. apart, with the telephone and relay con- 
‘ductors carried underneath. The insulators are of the two-part 
design. Single-part insulators were first tried, but had to be dis- 
carded on account of unequa! expansion and contraction during hot 


weather. 
Where it was necessary to cross highways with extra-high-tension 


protected by an earthed cage in accordance with the medel deserip- 
tion of the Board of Trade then in foree. Although these cages were 
of ample size and mede of the strongest possible material, much 
trouble was experienced during heavy wind storms by the cages 
swinging and making contact with the conductors. Within the last 
vear, however, the Board of Trade have been induced to alter their 
specitication, and now è double conductor is strung across the high- 
ways on seperate insulators close together, and the two conductors 
are firmly clamped together at intervals of about 3 ft. to 4ft..so that. 
in the event of a conductor breaking. the strain is taken up by the 
remaining one. This system of road-erossing has now been adopted 
bv the Company, and the cages are being graduelly replaced. l 
The protective system used is the Merz-Price belanced protective 
gear. The pilot wires required for these are Isid alongside the main 


cables in the ease of underground work, whilst for overhead work they 
The relevs used 


ore earricd as seperate conductors on the pole line. 
are adjusted to operate on a fault current of 60 amperes. Originally 
each section of overheed line was provid. d with lightning arresters 
at points where the overhead line joins underground esbles. It was 
found. however. thet tho + orrosters disturbed the balanced. protec- 
tive gear whenever the etmosphors beeame electrically charged. 
Trouble from this sources bec so geute that it was decided to 
discard the use of these and depend entirely upon the lightning 
arresters installed on the sub-stetion "Lus-bors. 

The sub-stacon equipments as now in telled are tho result of a 
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gradual! process of evolution. All the original sub-stations had four 


single-phase transforming units, one of these being kept as a spare. 
Gradually three-phase transformers were used, and latterly when it 
was found from experience thet these were absolutely dependable 
even under the most severe conditions, their installation has become 
standard practice. All the transformers areoil-cooled. and are wound 
for operating on primary 10,000 volt to 11,000 volt circuits mesh- 
connected, and with tappings so arranged as to give a pressure of 


hetween 400 and 440 volts on the star-connected secondary side. The 


star-point is brought out and connected to the neutral of the four-core 


low-tension distribution cables. Lighting circuits are connected be- 
tween phase and neutral. As a general rule current is supplied at 25 
cycles 400-volt three-phase. In some cases, however, special condi- 
tions have had to be met and current furnished at a different voltage 


to meet these conditions. 
Bulk and large supplies at extra-high-tension 10,000 volts to 11,000 


volts are given to severa! of the Company's consumers. 
The growth of the Company's output is shown by the following 


figures :— 
January, 1908.............. esee 12,400 H.P. connected 
» 1909... isses —— ám . 19.500 ,, ¥ 
s I810..... ens piso bees Ses. 24,000 ,, S 
ss I911........ akeas dA. M REM .. 36,600 ,, 5 
46,500 9 ,» 


and on May 1. 1912, this had been increased by some 6.000 H.P. The 
46,500 H.P. which was connected to the Company's moins at the 
beginning of this year consisted of 43,500 H.P. in motors. &^., ond the 


by 
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equivelent of 3.000 H.P. in lighting. About 9.2001 H.P. of this letter 
represents shop end domestic lighting end heating (exclusive of light- 
ing connected with bulk supply), end the remaining 800 H.P. repre- 
sents lighting uscd in works where power is supplicd. It will be 
observed thet with such a small proportion of lighting (less then 
8 per cent. of the whole load), the Company have no appreciable light- 
ing peak at any time during the year. 

The diversity fectos is olso noteworthy. The highest peek reached 
by the combincd stations during 1911 wes 12.500 kw., this being only 
27 per cent. of the kilowatts connected at that time. The sum of the 
highest observed Joads on the stations taken separotely exch week is 
inveriably much higher then the zcetuol demand of the two stations 
when running in psrallel. This difference hes at times exceeded 
1000 kw. One resson for this is the different class of works 
supplied from cseh power house, and the different hours of working, 
&c., between the districts. The loed factor on units generated at 
Motherwell is frequently 65 per cent., end over, during 2 complete 
week of 168 hours, whilst at Yoker the losd fector on similior con- 
ditions is frequent!v 40 per cent. The combined loed fector of the 
two stations sometimes reeches 58 per cent. over a week. It is re- 
markable to observe the similerity in rise and fall of the combined 
outputs over the post four veers ; Fig. 2 illustrates the monthly out- 
put of the power houses from the beginning of 1908 to the end of 1911. 

The Compeny eppears to heave gocd prospects for the future. 
There is no reason to doubt thet the seme sterdy rete of progress will 
he continucd for some time. The eres served is 2 goed field for the 
investment of capital, end new works are continually being started, 
besides which many steam end other plents which have been installed 
in collieries, iron end steel works, shipyards, &c.. many years, are 
gredualiv becoming obsolete, ond there is 2 growing tendency in the 
district. as in fact e!l over Great Britain, for power users to toke their 
supply (with its mony edvanteges) from è power supply authority. 
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During the recent strike amongst the cos!miners the Compeny 
were ensbled to maintain their supply to all their consumers until the 
strike was setiled without having to purchase ny edditioneal fuel. 
In meny es-es considerable additional load wes connected to the 
Company's meins. ond many works were engbled to keep in full 
operation thet otherwise would heave been completely shut down. 
The good eferts of this heve already been shown by the increased 
demands on the Company for connection. . 


DISCUSSION. 


Mr. W. McWuirter thought that Mr. Starr should be proud of the 
GO per cent. load factor he had got. If they could get that in Glasgow 
they would have no rates to pay. 

Mr. W. W. Lackie (Glasgow) said that the Paper did not lend itself 
to discussion, as it was mainly descriptive. He was particularly interested 
in two points in the Paper. The first was in connection with coal con- 
sumption. They had had in Glasgow in the early days an ex perience 
very similar to what was described in the Paper. but they had never 
managed to burn 35 lb. to 491b. of coal per kilowatt-hour. Their figure 
was 283 ]b. in 1892, and this was reduced to 15 Ib. in 1893. Since then 
it had come steadily down, until to-day it was 31b. The other point 
was in connection with mains. He had never been able to understand 
why stamped steel bridge pieces should continue to be used. as they 
seemed to be simply inviting trouble by giving contact between the lead 
of the armouring of the cable and the surrounding soil. He believed 


Mr. Starr was correct in saying that for outlying districts, where the 
cartage and transport charges on the various materials amounted. to 
quite a large sum, a specially prepared armoured cable laid direct in the 
ground would be found cheapest ; 


but where cartage and transport did 


-and base, 


not run to a big sum it would be found that the cost of wooden troughing 
and pitch did not exceed the cost of armoury. They had had trouble 
with burning accidents in using bitumen, but he could not remember 
ever hearing of a single burning accident with pitch. The fact was that 
pitch had such a low specitic heat that a workman could put his hand 
into a bucket of hot pitch and the pitch could harden on his hand and 
do no harm. The Paper would have been even more interesting if the 
author had given some details of the capital cost. 

Mr. J. A. ROBERTSON (Greenock) thought it odd that a large station 
like Motherwell should have had to shut down when flue cleaning was 
going on. It should have had at least two chimneys and flues, so that 
one of them could be shut down in order to let cleaning go on without 
interfering with the supply. 

Mr. GEORGE STEVENSON askcd what precaution was taken to prevent 
circulating eurrent between the various machines, and also when switch- 
ing in long feeders. He understood that at the consumers’ terminals. 
the neutral point was earthed through a fuse of 25 or 30 amperes. If 
that were done in collieries, would it er nable leakage devices to be used ? 

Mr. ROBERTSON (Glasgow) noticed that the frequency of the Clydebank 
supply was 50 cycles; in other places it was 25. He asked if ary 
dithculty was experienced with consumers owing to the 25 periods. He 
had noticed in one or two places arc lamps flickering very badly. 

Mr. ROBERTSON (Coatbridge) also mentioned the flickering of lamps. 

Mr. J. D. MACKENZIE asked whether any attempt was being made to 
increase the lighting 'oad among small consumers. 

Mr. STARR, in reply, said they did not push lighting very vigorously,- 
but took all consumers that came their way. About 95 per cent. of the 
current generated was sent out. From 4} to 6 per cent. was used in the: 
worka, and they sold about 85 per cent. of the units sent out. 


ELECTRIFICATION OF A REVERSING MILL OF THE. 


ALGOMA STEEL CO.* 


BY BRADLEY T. MCCORMICK. 


The Algoma Stee! Co.. of Sault Ste. Marie, Ontario (Canada). has. 
recently put into operation an electric reversing mill equipment 
operating the blooming mill. The mill is required to roll 75 tons 
per hour from ingots 20 in. by 20 in. into billets 8 in. by 8 in. in. 
15 passes. 

The clectrical equipment is in a separate building from the mill. 
with an opening in the wall to permit connection between the mill 
motors and the rolls, while in the mill room. in a position convenient 
to the operator, are placed the operating controller and aa instru- 
ment column carrying meters showing the current, voltage and speed. 
of machines. The rolls are driven by two 600-volt direct-current 
motors mounted on the same shaft. Each of these motors has a 
normal rating of 2.000 H.P. at 75 revs. per min., and their armatures 
are connected in series across 1.200 volts. The current for the 
motors is supplied bv a flywheel motor-generator set consisting of. 
two 1.700 kw. 600-volt direct-current generators, with their arma- 
tures also connected in series, driven by a 25-cvele three-phase 
induction motor of 1.800 H.P. capacity at 375 revs. per min. sym- 
ehronous speed. A 150.000 Ib. tlywheel serves to equalise tho load, 
so that the power drawn from a 25-eyele line is kept practieally 
constant at a value corresponding to the average power required by 
the rolling mill motors. 

As the power demand at the rolls rises and falls, a slip regulator 
automatically inserts or cuts out resistance in the rotor circuit of 
the induction motor. thus providing sufficient speed variation of the 
motor-generator set to enable the flywheel alternately to deliver 
and absorb energy in such a way as to make the load on the 25-evele 
power line practically uniform. 


The specd contro! and the reversal of the mill motors are effected 


by varying the voltage impresscd upon their armatures through 
rheostatie control of the fields of the generators. The excitation for 
both the mill motors and the generators is supplied by a 40 kw. 
250-volt induction motor-generator set. 
herewith shows the connections for the quipment. — Thedirect-eurreut 
circuit, it mav be noted, is protected by a relay in series with the 
armatures of the generators and mill motors. When the current 
excecds the setting of the relay. the latter opens an auxiliary circuit, 
tripping the cireuit-breaker in the field of the 40 kw. exciter, thereby” 
removing the excitation on all the direet-current machines. 

Mill Motors:—Since with a motor drive for a reversing mill the 
moving parts shou!d have the minimum amount of inertia, the drive 
was divided into two units. mounted side by side on the same rs 
Each unit has a normal rating of 2,000 H.P. at 600 vo 
and 75 revs. per min., with a maximum rating of 2) times norm. 
giving a total maximum of 10,000 H.P. available at the rolls for short 
intervals, This corresponds to a maximum torque of 700,000 i5. 
at lft. radius. 


* Abstract of a Paper read before the American Institute of Electri al 
Engineers. 


(Phe diagram (Fig. 1): 


the main poles, in order to reduce the distorting effect of the arma- | 


351 — 


THE ELECTRICIAN, JUNE 7, 1912. 


The motors have 16 poles and are of the interpole type. Taey | Generators, —' The generators each have a normal rating of 1,700 kw. 
are also provided with compensating windings in the pole faces of | at 600 volts with a no-load speed of 375 revs. per min. The arma- 
tures are connected in series, giving 1,200 volts across the two 

ture reaction upon the field, which wou'd otherwise become quite | machines. They are c:p:ble of carrying an overload of 24 times 
norma!, corresponding to the overload of the mill motors. The 


marked on the peak loads. The yokes sre of cast iron, while the 
main poles and interpoles are of laminated steel punchings. The generators are also of the compensated interpole type, but the 


fields are wound of strip copper on edge in two lavers with a duct | magnetic circuit is entirely of laminated steel, in order that tho field 
between to afford an air psssage for ventilation. The fields are each | may respond quickly to variations in excitation. 
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Fig. 1.—DiAGRAxM or CoxNsECTION8 FOR RorziNG MiLL EQUIPMENT. 


separately excited from the 250-volt exciter mains, while a regulating The commutators are of the opon-neck type. and ere constructed 
resistance in series with cach field circuit gives an adjustment by | in such a wav that the air passes through the spiders of the machines, 
which the motors may be made to divide their load equally. coming out through th» commutator necks, and blows across the face 
The motor armatures are connected in series and are designed for į of the commutators. No other source of ventilation is necessary to 

4 normal pressure of 600 volts. but by varying the value and direction | cool the commutators. As any vibration of the brush rigging 
of voltage impressed across the armatures, the motors can be made ! would be very objectionable, the brush mechanism is supported on 
to run in either direction at eny speed up to 75 revs. per min. In | a separate yoke mounted on the base plate. The fields of the two 
generators are connected in series, excited across the 250-volt exe:ter 

mains, and controlled by a rheostat in the mill room by the man 


operating the rolls. 


di Fig. 2.—2,000 H.-P. Mitt Morons. 


Fre. 5.—FLYWHEEL MoTOR-GENERATOR SET. 


| 
| 


urder to withstand the severe mechanical stresses set up by the, Induction Motor and Flywheel.—The induction motor has a rating 
| of 1,800 H.P., 2,200 volts, three-phase, 25 cycles. at 375 revs. per min. 


rapid reversals of rotation and the shocks transmitted from the rolls, 
it was necessary to make the spider and commutator of the most | synchronous speed. It is of the wound secondary type, in which 


rigid construction. The bearings are protected from end thrust by a ! the current from secondary or rotor is carried out through slip-ringa 


thrust collar mounted on the bearing pedestal next to tho rolls. | to the slip regulator. The flywheel is 12 ft. in diameter, and is made 
Grease is , of cast steel in three pieces, carefully machined on the rim and held 


One side of the collar is of babbitt and the other of steel. : 
used for lubricating and is fed by compression grease cups. ! together by fitted bolts passing through reamed holes. 
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Lubrication.—The requirements of the bearings for the motor- 
generator set are somewhat more severe than in electrical 
machines of the ordinary type. The heavy weight to be sustained 
by the bearings on either side of the Hywheel requires considerable 
bearing surface, and necessitates a large bearing diameter with 
correspondingly high velocity of rubbing. in order that the bearings 
shall not be unreasonably long. 

All of the bearings, both on the motor-generator set and on the 
mill motors. are self aligning. and provided with water cooling and 
three distinct methods of lubrication, ring oiling, oil flooding and 
pressure lubrication. Under ordinary running conditions the pres- 
sure lubrication can be dispensed with. but it is very useful in start- 
ing. When the motor-generator set comes to rest the oil film is 
squeezed out of the bearings, and unless this film can be established 
again before starting a torque of about 60,000 Ib. at 1 ft. radius 
wou'd be required to move the set from rest. But starting the oil 
pump soon establishes a film again. so that the set will begin to 
revolve on the first step of resistance and come smoothly to full speed 
without any abnormal demand on the power station. A small 
motor-driven oil pump furnishes the oil for both the flooded lubrica- 
tion and pressure lubrication systems. 

Starting A pparatus.—In order to dispense with a bulky cast-iron 
grid resistance, a special water-cooled resistance was used. This 
resistance consists of a boiler iron tank with a water inlet valve at 


the top connected to the water mains, and a quick opening gate: 
valve at the bottom for an outlet. The resistance element is im-- 
mersed in water, and consists of a hollow iron tube of helical form,. 


with the taps for the various starting positions leading out through 
the top of the case. During the starting period the energy absorbed 
by the resistonce is transferred to the water. efter which the hot 
water can be emptied gt the bottom and the tank refilled ready for 
starting once more. The steps of resistance are cut out by six 
short-cireuiting switches, of the manuelly operated. multiple-lever 
type, mounted on the switchboerd. 


Automatic Slip Regulator.—Vor the purpose of varying the slip: 


of the motor-generator set, æ» cast-iron grid resistance is used, made 
up of three steps automatically switched in end out of circuit by the 


slip regulator. Esch element of the latter consists of » series relay’ 


end a contactor switch. These switches are operated by direct. 
current solenoids on the 250-volt exciter main. When the current 
in the rotor exceeds a fixed amount, the series reloy breeks the 
current in the solenoid of the contactor switch, allowing it to open 
end insert resistence in the rotor circuit of the induction motor. 

The equipment has been in operetion since December, 1911, but 
complete tests were not available for the Peper. A rough test 
showed that 22 reversals were mede in one minute at 75 revs. per 


min., with the voltoge on the 250-volt exciter mains reduced to- 


200 volts. 


THE SIEMENS MANUFACTURING CONCERNS IN GREATER BERLIN. 


Summary.—This article describes the various works in Berlin and the neighbourhood where Messrs, Siemens Schückert- Werke and Siemens- 
Halske carry on the manufacture of electrical and engineering apparatus. 


INTRODUCTION. 


On the occasion of a recent visit to Germany we were enabled 
through the courtesy of Messrs. Siemens & Halske and Messrs. 
Siemens Schickert-Werke toinspect their various large works 
outside Beriin, and we give herewith a description of these 
interesting undertakings. 

The development from the early days to the present time of 
all the concerns bearing the name of Siemens forms an in- 
teresting chapter for the student of electrical history. From 
very small beginnings in Germany Messrs. Siemens have 
gradually extended the 1 range of their activities until there are 
now but few large cities in the world without some trace of 
Siemens in the shape of works, branches or agencies. In this 
article it Is, however, proposed only to deal with such Siemens 
undertakings as are established m and about Berlin, a city 
which may be aptly termed the birthplace of the tirm and 
Where it will still. be found their activities are the most 
concentrated. 

The present Siemens concerns are the development, in grain- 
of-mustard-seed fashion, of the smail workshop opened bv 
Werner Siemens and his assistant Halske on October 12. 
1847, in. Schonebergerstrasse, Berlin. Additional premises 
in the Markgrafsirasse were soon taken, and until 1886 the 
firm occupied itself principe y with the construction of appa- 
raivs and measuring instruments for both land and submarine 
tceuraphy. [n this vear, however, the principle of the dynamo 
was developed by Werner Siemens, and after the firm had begun 
to manufacture these machines it soon became necessary to 
build premises at Charlottenburg, both for that purpose and for 
making cables, glew lamps and railway block apparatus, the 
Berlin works being devoted solely to telegraph and other 
" weak current " apparatus. 

A few years after the death of Werner von Siemens, the firm 
of Messrs. Siemens & Halske was converted into a limited 
company. Meanwhile the output from the cable works had so 
grown that it seemed advisable to erect large new premises 
at Nonnendamm, on the banks of the Spree, for this purpose. 
thus giving both navigable facilities and direct connection with 
the Charlottenburg railway goods station. 

The sister, and now allied, firm of Schiickert was founded at 
Nuremberg in 1873, and almost at once began the manufacture of 
dynamos and arc lamps. This firm also rapidly increased the 
scope of its activities, and finally the two organisations, owing to 
the fact that they were carrying out similar work, came into 
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close competition, until eventually in 1903 they adopted the: 


wise course of agreeing to amalgamate. 
As a result of this amalgamation Messrs. Siemens & Halske 


now occupy themselves with “ weak current ” work. as well as. 
with electrochemical apparatus, the manufacture of glow 


lamps and railway signal apparatus, while the Siemens- 
"chückertwerke carry on at their Berlin and Nuremberg 

works the manufacture of dvnamos, motors, cables, search- 
lights, are lamps, switchgear, line material, meters, and. elec- 
tromobiles. The two firms. however, work in the closest con- 
nection, and in what follows we propose to give an account of 
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Fic. 1.—Tur WERNERWERK. 


the various Berlin works of the firm and of some of the work 
Messrs. siemens carry out. We also give a number of illustra- 
tions showing the various parts of the works. 


THE “ WERNER” WORKS. | 

The Werner works, which arethe direct descendant, as regards 
small apparatus work, of the original premises in the Markgraf- 
strasse, Berlin, consist essentially of four main buildings which 
are connected together by four auxiliary connecting wings as 
shown in Fig. 1. The workshops are divided into a number 
of bays, in which the various apparatus are assembled, adjusted, 
standardised and packed. There are besides numerous shops 


where the metal working necessary for such instruments 1s. 


carried on. This includes stamping, boring, drilling, &c. 


There are also shops for woodworking, as well as for the working. 
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of glass and leather, painting and lacquering, for nickelling, 
coil-winding, and the hundred-and-one other operations which 
are necessary before a successful electrical instrument can be 
made. The multiplicity of the operations carried on in this 
one division of the Siemens undertaking give a good idea of the 
scope of the worksas a whole and enable the difficulty of organis- 
ing such precise operations to be realised. 

About 1,500 officials and 6.000 workpeople are employed in 
the Wernerwerk, about one-fifth of the latter being women. 
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tion is drawn to the fact that during the last few years the 
Wernerwerk has had the greatest success in the development of 
automatic telephony, as well as with the Pupin system, by 
means of which long-distance telephony has been rendered 


possible. 
Centralisation is the motto of the Wernerwerk. All small 


parts, such as screws, are made in special shops devoted to that 
purpose alone, while other shops are set apart for lathe work, 
boring, shaping and coil winding. In this way it is considered 
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Fic. 2.— EXTERIOR or Dynamo Works AT NONNENDAMM. 


The manufactures of these works are very varied, and embrace 
amongst other things, electrical measuring instruments for 
switchboards, laboratories and line-work ; electrical tempera- 
ture measuring apparatus and long-distance thermometers ; 
motor-car accessories ; X-ray and electro-medica! apparatus ; 
telegraph apparatus of all kinds; telephone apparatus for 
domestic, municipal and trunk line use; manual and euto- 


a unity of operation is obtained as well as a suitable employ- 


ment of the equipment and personnel. The productions from 
these various departmental shops are despatched by 15 lifts 
to the place where they are to be assembled. 


THE BLocKWERK. 
Last but not least we must mention the Blockwerk, which 


matic telephone switchboards; signaliing apparatus of all includes the Railway Signalling Department, where is manu- 


Fia, 3.—Geeat Bay oF TH: Dyxamo Suops at NONNENDAMM, 


kinds for ships, mines, railways and military purposes; fire , factured the well-known Siemens block system. This, in con- 


alarms and police control apparatus; electrical clocks; line 
material and batteries; cables for small currents; apparatus 
for various electro-chemical processes; ozonisers; watt- 
meters; water-meter testing plants, &c. Special atten- 


nection with the Siemens system of the electrical operation of 
points and signals, which is also made there, does excellent 
service on the German railways, and is used too on many 
foreign railways. Here are also the department for internal- 
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combustion engines, where all kinds of motors for cars, boats 
and other purposes are made, and the department for magneto 
ignition, which supplies magnetos and sparking plugs for all 
kinds of internal-combustion engines. 


THe DvyNAMO WORKS OF THE SIEMENS-SCHUCKERTW ERKE. 


These works, as mentioned above, were originally at Char- 
lottenburg, but when further extension of the buildings there 
became necessary it was decided to erect special machine shops 
at Nonnendamm. These were first devoted only to the 
building of large generators, but shops for motors and smaller 
machines were soon afterwards added, so that the dynamo 
works, as the whole of this part of the factory is called, now 
cover an area of 60,000 sq. metres. The works consist essentially 
ofa main shop about 150 ft. wide, which is a simple architectural 
structure. This shop is over 50 ft. high and is used for the 
building of large machines. The smaller machines are built 
in the annexes, one of which contains a foundry. Views of 
these works are given in Figs. 2, 3 and 4. 

A well-designed series of railway tracks allows connection to 
be made between the Spandau railway and the shops. which can 
be supplied direct with both incoming and outgoing material. 
The various machines installed are of the most recent design 
and are, of course, 
electrically driven. 
For this purpose 
upwards of 1.000 
motors, of outputs 
varying from 4 H.P. 
to 1.900 H.P., are 
emploved for verv 
different purposes. 
The necessary power 
for the machines on 
the test bed is ob- 
tained from a gener- 
ating station in thie 
cable works described 
later. 

The output from 
these works for the 
most part consists of 
turbo-generators for 
direct and alterna- 
ting-current . work, 
three-phase genera- 
tors for coupling to 
"water turbines, rail- 
‘way motors, rolling 
mill motors, high- 
Speed three-phase 
motors and special 
machines for marine 
purposes, cascade converters and single and three-phase 
commutator motors. 


THE SMALL APPARATUS WORKS. 


carried out at Nonnendamm in a special building known as the 
small apparatus works. It has five stories and the personnel 
are mostly women. "The most modern equipment is used, with 
a resulting practical exclusion of hand labour, for manufac- 
turing arc lamps, switches, fuses, wall plugs and other small 
material. In a special division are made apparatus for use 
on board ships both of the navy and mercantile marine. 

The organisation of these works has been developed to the 
last degree, as is necessary in order that the equipment should 
be used and the manufactures turned out as efficiently as 
possible. On the bottom floor are to be found the machines 
for turning out finished parts which next pass on to the upper 
floor, where the apparatus is assembled and finally sent through 
the test room to the stores on the top floor. A speciality of 
this branch of the works is the well-known O.S. system which 
has lately been so widely used in this country. 


Fita. 4.—DvNAMO “HOPS AT NONNENDAMM. 


| 


PROTOS AUTOMOBILE WORKS. 


These works which" were started by Messrs. Siemens in 1907, 
at the time of the Automobile Exhibition in Berlin, are also 
situated at Nonnendamm. Here are made both electric and 
petrol motor cars, and the works have so extended their acti- 
vities that in a very short time all kinds of cars will be made 
there. These are al! known by the generic name of Protos, and 
include petrol cars in sizes varying from 14 H.P. to 65 H.P., as 
well as electric lorries with a capacity of from 2 to3tons. The 
former type of car gave excellent results in the celebrated New 
York to Paris race. 


NONNENDAMM POWER STATION. 


The whole of the works at Nonnendamm are supplied with 
power from one station, which also provides the power for the 
electrically operated goods line connecting the works with the 
Spandau-Nonnendamm line of railway. At present this 
station contains four 2,000 H.P. Zoellv turbo-venerators and 
one 3,000 H.P. turbo-generator. The ultimate capacity of the 
station is 22,000 H.p. Steam is supplied from 16 water-tube 
boilers fitted with automatic stokers, the necessary coal being 
delivered from the canal into overhead bunkers by inclined 
planes. Two sets 
of feeder cables are 
cmploved, one for 
power and one for 
lighting purposes. 
At the Wernerwerk 
the incoming cables 
are led into a special 
cellar where they are 
connected to pairs 
of bus bars. These 
‘bus bars are con- 
trolled by four 
sinuie-pole — selector 
swicches, by which 
It 15 possible, should 
anv breakdown oceur 
in the cable, to unite 
the power and light- 
ing networks, and 
thus ensure con- 
iinuitv of supply. 
Fhe section of tlie 
cables has been so 
generously designed 
that one group is 
capable of carrying 
the whole load for 
à considerable time. 


The factories at 
Nonnendamm are supplied with continuous current. from 


the station at 2x110 volts and 2x220 volts, whilst the 
new cable works at Gartenfeld receive three-phase current 


' l , , at 6,000 volts at a transformer station, where the pressure 
The manufacture of articles in bulk for installation work is ; is reduced to 500 and 120 volts, whilst part of the supply is 


converted into continuous current at 440 volts by rotary con- 
verters for driving special machines. 

As regards the system of power supply adopted, the indi- 
vidual drive has, as far as possible, been avoided throughout 
the works. In each shop, therefore, are lengths of shafting 
driven by motors to which several machines are connected. 
Further motors are used for working the goods and passenger 
lifts, while other motors drive air compressors and exhausters. 

The lighting network supplies the illumination throughout the 
building as well as energy for those instruments which are 
tested under current. 

The laboratories and standardising rooms are supplied from a 
special converter station in the instrument building. It con- 
sists of an accumulator room in which are to be found batteries 
with an aggregate capacity of 70,000 ampere-hours, these being 
divided into two main groups for current and pressure work 
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respectively. The pressure’ batteries are mainly worked at | the receipt of the copper from the store to the completed 


voltages of 300 and 580 volts, though intermediate voltages 
can, of course. be easily obtained when required. The current 
battery delivers large currents at from 4 to 10 volts pressure, 
while there are also two other large batteries, which, when con- 
nected in parallel. can give a current of 3.000 amperes. 

In the machine room of this building are to be found 25 con- 
verters, varving in capacity from 1 kw. to 30 kw., and adaptable 
therefore to a number of uses. For charging the batteries a 
special set capable of delivering current at pressures up to 
580 volts is used, while the other converters generate alternate 
current at any desired frequency. There are also special motor- 
driven charging machines. The works are heated throughout 
with steam supplied from special boilers worked on the 
Krantz system. 

It may also be mentioned here that the electric tramway as 
well as the line for the whole of the goods traflic between 
Nonnendamm and Spandau is supplied from the central station 
with continuous current at 550 to 600 volts. This is supplied 
bv a converter plant with a Pirani machine, which runs off the 
440-volt supply from the station. In order to feed the Ostha- 
velland district special cables carrving 6,000 volts three-phase 
current are run from the sub-station in the cable works to a 
transformer station 4 km. (24 miles) away. where the pressure 
is stepped up to 15,000 volts for the overhead line; to the 
latter. amonyst others, is connected the large Telefunken 
station at Nauen. 

During the course of the summer the boiler installation at 
the station will be increased by five boilers. so that the total 
heating surface will then amount to 6,700 sq. metres. The 


armoured cable. The finished cable leaves the works without 
having once altered its course. The field covered by the cable 
works includes all kinds of electrical conductors from the 
simplest inexpensive bell wires up to the heaviest high-tension 
cables for pressures up to 66,000 volts. The copper wire 1s 
drawn in special drawing mills, and an extensive rubber works 
supplies, in addition to the raw rubber for manufacturing, all 


kinds of hard and soft rubber. 
INTERCOMMUNICATION. 

The works at Nonnendamm are, of course, provided with a 
very thorough svstem of intercommunication. This includes 
both tape machines and telephones. The whole system is 
centred in the works exchange from which communication 18 
given to the outside telephone system as well as to the work 
lines. A very complete system of fire alarms is also provided, 
which works in connection with a sprinkler system that at 
once gives notice on a board in the porter's office where the fire 
has occurred. When a fire occurs a bell signal is also given in 
each office and shop throughout the works. l 

Another interesting svstem of intercommunication used is 


the “ ball post." which connects the foremen's offices with 
This is similar to that used 1n many 


various parts of the works. 
The message or order 18 wrapped 


retail shops in this country. 
up and placed in a ball which descends by gravity on a special 


runway to the person for whom it is intended. 
. CHARLOTTENBURG WORKS. 


Besides the works at Nonnendamm, Messrs. Siemens are 
still carrying on work at Charlottenburg. Their activities 
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Fic. 5.—OrLp CABLE, WORKS AT NONNENDAMM., 


engine-room at the station contains space for a further turbine 
plant for 6,000 H.P. to 7,000 H.P. | 


BERLIN-NONNENDAMM CABLE WORKS (GARTENFELD). 


The oldest part of the works at Nonnendamm is the original 
cable works, (Fig 5) which was erected in the year 1899, and now 
serves for the construction of small motors, pumps, drilling ma- 
chines, &c. The building isa large brick construction of horse- 
shoe shape, six storevs high. In spite of its large useful area of 
40.000 sq. metres it was found that these works no longer met 
the requirements of modern cable technique. In the year191], 
therefore, an area of about 400,000 sq. metres was acquired in 
the neighbourhood of Nonnendamm, and new works were 
erected. These shops are alongside the Berlin-Stettin Ship 
Canal. Almost the whole of the raw material and the largest 
part of the finished manufactures are delivered direct into the 
ships by means of two giant cranes of 60 metres span. An 
extensive system of railway track, which is connected direct 
with the State railway runs round the whole of the building. 
The new building is in the shape of a hall and embraces an area 
of about 70,000 sq. metres useful surface, which is thus com- 
pletely enclosed. At the present moment, it forms, no doubt, 


the largest workshop in the world, is combined on one 


level under a single roof. In these: new works great 
stress has been laid on the proper interworking of the various 
large manufacturing processes. For instance, the manufac- 
ture of small and large cables proceeds in a straight line from 


here include the small motor works of Messrs. Siemens- 
Schückertwerke. These are built on the land originally 
occupied by Messrs. Siemens & Halske when they migrated 
from Berlin in 1883,at thetime they began the manufacture of 
generators, cables, arc lamps and other similar equipment. 
These works have the distinction of being the oldest works 
owned by Messrs. Siemens in Greater Berlin. 

As mentioned above, in 1899 the cable works were moved to 
Nonnendamm, and later the shops making arc lamp and in- 
stallation material followed them, as well as those manufac- 
turing generators and large motors. The activities of the 
Charlottenburg works are now, therefore, confined to the 
manufacture in bulk of small motors, pumps and drills for all 
purposes, as well as switchgear, motor starters and other similar 
"heavy current" apparatus. These works are supplied with 
power from a special generating station with a capacity of 
2,300 H.P. Electricity is of course used throughout for lighting 
the shops and offices as well as for driving the various machines. 
The same system of organisation 1s employed here as at Non- 
nendamm, with the same satisfactory results. 

INCANDESCENT Lame Works. 

As long ago as 1882 Messrs. Siemens & Halske were making 
carbon filament lamps at their works in the Markgrafstrasse, 
Berlin. The demand for this article of manufacture developed 
so quickly that it was necessary within a very few years to 
build a special factory at Charlottenburg. In 1889 the glow 


supervised, with satisfactory results to the consumer. 


356 


SSS SS — Ee ee eee 


Jamps works were transferred to Charlottenburg, where new 
shops were erectcd for the purpose on the ground near to 
the Siemens-Schuckert factory mentioned above. These works, 
which had originally been built only for the manufacture of 
carbon filament lamps, have recently also been devoted to the 
manufacture of tantalum and tungsten (Wotan) lamps, work 
which has caused a further extension of premises, so that the 
factory now consists of five large buildings. By purchasing the 
neighbouring sites further extensive alterations have also been 
made possible. 

Several thousand workmen are emploved here in connection 
with the manufacture of glow lamps in candle-powers from 1 to 
1,000 c.p. This difficult and delicate work is most carefully 
At 
every stage of its manufacture each product is carefully tested 
before being passed on to the next section. The lamps are 
also specially tested after exhaustion bv a strenuous burning 
test and are also submitted to the most modern photometric 
tests. 

Throughout the whole factory the principle of division. of 
labour is carried to its utmost limit. Wherever possible hand 
is discarded in favour of machine labour, while a laboratory 
staff is continually at work improving the lamps and developing 


new types. 


THE GEBRUDER SIEMENS WORKS AT LICHTENBERG. 


The works of Gebrüder Siemens at Lichtenberg. near 
Berlin, are a development of small works near Charlottenburg in 
which the alcohol and condenser water-measuring apparatus were 
made. The same works also. at the end of the seventies of last 
century, were the first factory to take up the manufacture of 
carbons for arc lamps on a large scale. The use of such carbons 
has naturally increased with the ever-growing employment of 


arc lamps until this by-product of the works has become their 


principal object. The works at Charlottenburg, as seems to be 
the habit with Siemens works, soon became too small for the 
purpose, so that in 1899 the idea was first mooted of moving 
them to Lichtenberg. The removal was fully completed in 
1907. and since then there has been a further extension of the 


original Lichtenberg factory. 


A NEW MOVING-COIL MEASURING INSTRUMENT FOR 


DIRECT AND ALTERNATING CURRENT.* 


BY HERR GOSSEN, 


Twenty years ago Weston, with his moving-coil instrument, laid 
the foundation for the construction of accurate measurements with 


direct current, the method being. however. inapplicable to alternate 


current. For this latter the principle of the dynamometer is the 
most commonly used, though there are also instruments working on 
other systems, notably the electromagnetic, induction-coil. hot-wire 
and Ferraris instruments. Dvnamometrie ammeters cannot, how- 
ever, be used with shunts, like Weston instruments, and a number of 
instruments are, therefore, needed if the readings extend over wide 
ranges. Repeated attempts have, therefore, been made to adapt 
Weston's principles, and thermo-couples have been almost exclu- 
sively used, the thermo-clectric current being then measured on a 


. direct-current instrument. 


Feussner was probably the first to apply heating spirals containing 
within them a thermo-couple. An empirical eslibration of the gal- 
vanometer enables one to deterntine the current passing through the 
spiral, the deflection of the galvanometer being due to the current 
generated by the heating of the thermo-couple. Chauvin and Arnoux 
suggested the addition of shunts to the spirals. When pivoted instru- 
ments were emploved it was found that the voltage-drop in the shunts 
amounted to several volts and the method was therefore useless. A 
straight length of hot wire was, therefore, metallicallv joined to the 
thermo-junction, and this gave a higher efficiency than Feussner's 
method. Voege made the further step of putting the hot wire and 
the thermo-couple in a vacuum. Duddell uses a short-circuited gal- 
vanometer coil, which includes the thermo-couple, the coil being 
mounted between pivots and the junction being heated by a hot 
spiral immediately beneath it. Weston attempted to make volt- 
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meters by placing them in series with aluminium valves. but what he 
succeeded in doing is not generally known. 

Wertheim-Salomonson edopted the followmg arrangement: In 
the four arms of a Wheatsione bridge he placed thermo-couples. 10 in 
each arm ; these consisted of the finest iron wires used in conjunction 
with constantan. The current, which is to be measured, passes 
directly through the wires, and the galvanometer is thereby caused to 
deflect. The sensitiveness of this arrengement is high in consequence 
of the number of the junctions end the fineness of the wires. The 
Reichsanstalt has tried this mei hod, using à vacuum with the ordinary 
suspension type of galvenometer. 

The authors work has been m»inly directed towards obtaining 
increased sensitiveness, in order to be able to mount tlie moving coil 
between pivots, as in the Weston instruments, and to use shunts in 
connection therewith. The Whetstone bridge arrangement has been 
adopted, one, or at the most, two thermo-couples being placed in each 
erm, the galvanometer being joined on the one side to two negative 
elements end on the other to two positive ones, An adjustable 

esistente is added in order to produce? equilibrium without disturb- 
anees due to the passage of the current, which is to be measured, 
through the gelvanometer., Smell pulsstions due to this eause, can- 
not. however, be entirely avoid d, though they ean be k pt extremely 
smell. Such adjustments as are necessary to prevent any portion of 
the thermo-oleetrie current from pissing into the external circuit are 
meade by suitably correcting the resistenees of the wires, constituting 
the couples. The author uses wires having. roughly speaking, dia- 
meters of 0-15 mm., and corrections can, therefore. ei-ilv be made 
even by à somewhat inexpert hend. With the Sslomonson and ihe 
Reiehsznstalt. methods, this would setresty be possible. as the wires 
there used have diameters of about 602 mm. The thermo-sleetro- 
motive foree of one of tho suthor s couples amounts to 2 bout 42 micro- 
volts per degree Centigrade. with a 4ligut ineretse with ris? of tempera- 
ture. At 20 C.. it amounts to 40-5 mierovolts, and at 90 C, it is 


T Shunt 
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Fig. 1l.—^'oNNECTIONS TO THE INSTRUMENT DESCRIBED BY HERR GOSSEN. 


43-5 microvolts per degree Centigrade of increased temperature of the 
junction. The indicating instrument has a resistance of 1 ohm, and 
with a maximum current. of 3-75 milhamperes requires, therefore, 
3-75 millivolts, a pressure which must be produced by the thermo- 
couples, end which. after allowing for voltage-drop, requires only a 
temperature-rise of 50 dcg. The tot»! weight of the moving coil, 
which has 40 turns, is 3:8 grammes. the strength of the spring being 
0-12 gramme-centimetre. so that the quotient of torque divided by 
weight of moving mass is sufficient to guarentee good results if the 


; workmanship is good. 


Fig. 1 shows the genera! arrangoments and connections, The 
thermo-couples are shown at e. The resistances W, and W, are for 
the purpose of adjusting the instrument exactly to à pressure of 
225 microvolts, and W, is for adjusting the current-sensitiveness 
exactly to 1 ampere. W, is the adjustable resistance in the bridge 
itself. and W. is series resist2nee for the galvanometer, free from tem- 
perature-cocfficient. Kris a short-cireuiting arrangement to prevent 
the overload of the thermo-elements. We is a resistance, adjusted by 
hand, to correct any error due to temperature. 


This Paper was read bv Herr Gossen on behalf of Dr. Guggenheimer, 
and a discussion followed in which Prof. Orlich described some work 
on the subject that had been carried out by the Reichsanstalt, some 
four years ago, Dr. Schering having been in charge of the experiments. 
He said that the thermo-couple iron-constantan, which Salomonson 
used, is quite useless for this work, as the figures given by alternate 
and direct current differ. Schering, therefore, used manganin and 
constantan in 1906, a combination also used by Herr Gossen. A 
vacuum was employed to increase the sensitiveness, and this can be 
kept constant if steps are taken to remove the last traces of aqueous 
vapour. This constancy can be maintained for years in spite of all 
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If the variable primary E.M.F. be E sin pt, we can easily 


prove that the secondary current will be 
ME sin pt _ (1) 


d PRR ua 
J (R L, + R;L, )2 -+ E aol pla, - 9) | 

In this formula, which is correct for any value of p, we use the 
following notation: M is the coefficient of mutual induction, 
L, the coefficient of the primary self-induction, L, the co- 
efficient of the secondary self-induction of the transformer; 
R, is the primary, R, the secondary resistance ; p is the number 
of oscillations in 2:1 seconds and E is the maximum E.M.F. of 
the oscillations in the primary circuit. 

This formula shows that the value of i, depends upon the 
frequency. With a small frequency of n = p/2z per second the 
value of the expression between the square brackets will be 
small. If the frequency increases, the value of this expression 

"um | RR, 
diminishes and becomes zero at a frequency p= L,L,—M* 


With higher frequencies its value rises again. The meaning of 
this is, that currents of low frequency are transformed with a 
RR 
loss of amplitude; that for a frequency p= 77 L. : M? we 
jac 


get an optimum, and that with higher frequencies the 
amplitude becomés too small again. If it were not possible to 
correct this error to a certain extent, we should not be able to 
use the transformer in this way without having to make 
troublesome corrections in the results. But we shall see that 
it is quite possible to minimise the effects of the expression 


statements to the contrary. The Reichsanstalt first constructed an 
ammeter giving à maximum reading of 6 milliamperes, with an ohmic 
resistance of 100 ohms. These figures were chosen because it was 
intended to use certain inductionless resistences in connection with 
the epparatus, the maximum voltage-drop over which wes 1 volt. 
Seeing that it was known that Salomonson's method showed diffe- 
rences between alternate and direct current, snother method we. 
chosen, es shown in Fig. 2. The alternate current enters st A, and 
divides itself between 2 constantan and a mangenin wire, à; shown 
leading to B and C, the galvanometer being connected between these 
two points. The temperature-coefficient and the Peltier effect ere, 
therefore, of no consequence. In an instrument of this kind therc is 
no difference between direct and alternate current. The instrument 
shows & voltege-drop of 0-24, and a current of 0-05 amperes gives 2 
deflection across the whole scele. The resistence of the apparetus is 
48 ohms. The gelvenometer is of the suspension type. Herr 
Gossen disputed the possibility of constructing en instrument in the 
wey proposed by Prof. Orlich, which should not differentiate between 
alternate and direct current, and this he ascribed to the unavoid«ble 
thermo-effects produced at the soldered joints. Herr Blanc drew 
attention to the admitted fact that an evenly-divided scale is not 
possible with alternating current, using instruments of the type des- 
eribed. Dr. Schering wrote disputing the thermo-effects ascribed by 
Herr Gossen to the Reichsansta!t method, and drew attention to the 
fact that in the galvanometer circuit constanten and manganin wires 


were used, as shown in Fig. 2. 


2 
[ paN] with regard to (R L, + RL). 
Suppose we have to build on air-core transformer to give 


the best possible results, or to find out under what circum- 
stances we can get the best results, then it will be necessary to 


examine more closely the formula (1). 
To do this we write it in another form, after introducing 


three quantities, viz., the coupling factor k and the time 
constants T, and T, of the primary and secondary circuits. 
These are defined by the relations: 


4395555 Manganin 
0-o-o-o- Constantan 
Brass Terminal 


Fic. 2.—CoNNECTIONS TO THE REICHSANSTALT INSTRUMENT DESCRIBED 


BY Pror. ORLICH. 
- T pm c qpes Welt 
Herr Gossen stated further that his instrument was providod with y LL, R, - R 
a short-circuiting arrangement, actueted by tho pointer of tho gel- After some transformation we get 


p=- o QQAEsnp ^00 
ae Vbi JL v "sd. pq er 
R, / 2^ A F P A a T T 
( Riy tRy » Lt oet T) Pn 7 ) 
(2) 
from which we can already draw some conclusions. The 
denominator has been split into two factors, one of which is 
entirely independent of the frequency, whereas the second 
factor has the physical dimensions of a number or a coefficient, 


and depends on the frequency, the coupling factor and the 


time constante of th „primary and secondary circuits. We 
might say that, endis Speaking, the secondary current can 


be expressed by 


vanometer, which was sufficiently effective for all practical purposes. 
He had worked with a vacuum of 0-1 mm., which was sid by other 
speakers to be insufficient. The sluggishness of the instruments 
might be estimated from the facts that a reading required from 6 to 


8 seconds. 


SOME POINTS IN THE USE AND THE THEORY OF 
THE OSCILLOGRAPH. | 


BY PROF. J. K. A. WERTHEIM SALOMONSON. 


Summary.—The author discusses the design of transformer and 
oscillograph (particularly in reference to damping) when they are used 
In conjunction with a microphone for the production of vocal curves. 


k E sin pt 


=, ^ «© .» e (3) 
R i L, Li 
1 [RV L, 
but that this value has still to be corrected by a numerical 
factor depending on the frequency : ig 


l TE 2 
TA ] bod es — 4-23 (1.1 
E iim my PT +r," XJ 2 

We can consider (3) and (4) separately. m 

From (3) we can immediately deduce that i, will be largest 
if k be as large as possible. We shall see that still another 
reason exists for making k as large as possible. We know that 
the maximum theoretical value of the coupling factor is 1; it 
18 not, possible to attain values of 1, but we can reach 0:997 
the vibrations of the diaphragm cause the appearance of | without difficulty if the wires for the primary and the secondary 
periodic variations of the E.M.F. in the primary circuit, | are twisted together and then wound as a single wire on one 
Whereas its resistance remains constant. bobbin. 

E 


In the course of an experimental investigation on the pro- 
duction of vocal curves with a Duddell pattern high-frequency 
oscillograph made by the Cambridge Scientific Instrument Co., 
I came across some points which may be of interest to others 
who are using this instrument for recording compound sinu- 
soidal currents. 

The simplest and most efficient way to produce vocal curves 
was to connect a microphone and one or two accumulator cells 
with the primary of a small transformer, the secondary of 
which was connected to the terminals of the oscillograph 
vibrator. With this arrangement we have three different 
instruments, viz., the microphone, the transformer and the 
oscillograph. We shall only consider the transformer and the 
oscillograph.. As to the microphone, we shall assume that 


-— 
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The denominator in (3) contains the sum of the total primary 
and secondary resistances, each multiplied by the ratio of trans- 
formation with regard to the other circuit. If the ratio of 
transformation be varied, we can easily prove that the smallest 
value for the denominator will be obtained by making the 
transformation ratio equal to the square root of the quotient 
of the primary into the secondary resistance. 


Vii VRJR. . 0... 5) 
L/R,-L,R, or T,-T,;. 


i.e., the time constants of the primary and secondary circuits 
ought to be equal, in order to get the maximum secondary 
current. Ags the resistance of the primary circuit contains the 
microphone and the battery resistance p, and the secondary 
resistance contains the oscillograph-vibrator with a resistance 
pa, 7, and r, being the resistance of the primary and secondary 
winding, we must have 


L,:L,—-R,:R,-—rn rp : pe RAE" . (6) 


If we arrange the circuit and construct our transformer so as 
to satisfy this condition, we get 


or, also 


;  kEsmpt 
í 24/R,R, l l - ` 
or, as & for practical purposes may be put equal to 1, - 


(7) 


. Esnpt 
279 /R,Ry e . > č LI (8) 


From (8) we conclude that the strongest secondary current will 
- be obtained by making the resistance in both the primary and 
secondary circuit as small as possible. : 

We can now consider the correcting terms (4). The simplest 
way to do thus is to assume that, under any working conditions 
which are likely to occur, its value should not differ from unity 
by more than a certain amount, say, 10 per cent. Hence we 
may put 


vola cog aen. e 
2uz—c p (1-2) | €11 . (9 

J+ [PETT Prr ROA Srl. (9) 

With our transformer we take care that T,— T,— TT. By 

squaring this expression we get, after some transformation, 

I 1 

a ee —.]2yT «0. 2 12yT LL LLL 0:45 

àjT p(1—k?)T 0:458 and j5(1—22)T 3yT 0-458 (10) 

The first of these expressions contains a condition in the case 


of low frequencies, the second one for higher frequencies. With 
low frequencies we may in the first equation neglect the term 


9 T(1—42); in the second we may eliminate the term on 
Consequently we get 
l ! 
gpi 0495 e e o o s >œ (11) 
pT(l—k?)< 0:458 . . . . . (12) 
In the kind of work for which I was using the oscillograph, 
namely, the recording of vocal curves, the lowest frequency we 
have to deal with is about 81 per second, or p—2:n —5095. 
This occurs in the lowest note sung by a bass voice. The 
highest frequency amounts to about 3,000 per second, or 
p= 18,840, and is met with in the vocal ¢¢ and the German 
vocal ü. 
If we put p—505 in (11) we get 
T=00021 . ... . . (13) 


To obtain correct records in the case of low frequencies we 
must take care that the time constants of both the primary and 
secondary circuits are at least equal to 0:0021 second. 

If this value for T be put into the equation (12) and we take 
18,840 for p, we get 

k=0994 . . . . . . (M) 


The coupling factor ought to be at least 0:094. 
L, 

As ISRO Ry | : 

primary and secondary circuits as soon as we know the resis- 

tance. The resistance of the microphone I used was about 


we can calculate the self-induction of the 


6 ohms; the resistance of the oscillograph vibrator about 
8 ohms. If this last value be taken we have 


L, — 0:0021r, + 0-0168 . (15) 


in which r, is the resistance of the secondary winding of the 
transformer. We see that we can use any transformer the 
secondary self-induction of which is equal to or larger than 
0-0021(r,--8). If we take for r, a lower resistance, say 2 or 
3 ohms, the time constant of the coil must be very high, and 
we need many pounds of copper wire for winding it. No it is 
better to make a transformer the resistance of which 1s some- 
where between 6 and 12 ohms. We may also observe that as 
the primary and secondary windings must have the same time 
constant, we must use for each the same weight of copper wire, 
and must calculate the dimensions of the whole as if we were 
to make an ordinary air-core choking coil having twice the 
time constant of one winding. It is better and most economical 
to build the transformer in the Maxwell-Gauss form of a coil 
with maximum Inductance. We find in Flemmg's handbook 
for the electrical laboratory, Vol. I., p. 521, all that is necessary 
to calculate approximately the dimensions of the coil. By the 
rules given by Fleming, we find that a coil in the form of a 
square sectioned ring, of which the thickness and depth are each 
3 centimetres, the internal diameter 8:1 centimetres, the external 
diameter 14:1 centimetres, wound with two wires of 0:5—0:6 
millimetres, will have the required primary and secondary self- 
induction. The total number of turns for each winding will 
have to be about 650, which leaves room for a double silk in- 
sulation for the wire and a thin layer of insulating material 
between the layers. The transformer I had made for myself 
was shghtly smaller as it was calculated for a maximum error 
of 10 per cent. for n —120 per second. 

Hitherto we have only considered the case of an air-core 
transformer. Is it not possible to use an iron-core trans- 
former * Theoretically, as well as practically, there is not the 
slightest doubt that the magnetism in a sufficiently subdivided 
iron core 1s able to follow even extremely rapid oscillations. The 
practice of telephony has proven it, even for frequencies much 
higher than 3,000 per second, which form about the limit for 
the frequencies we have to deal with. 

An open iron circuit will be better than a closed iron circuit. 
The reason for this is that the current in the primary circuit is 


not an alternating one, but a constant current on which an 


alternating current is superposed. The constant current would 
cause trouble with a closed iron circuit, as it would magnetise 
the iron far too strongly. With-an open iron circuit the mag- 
netic lines have to pass a considerable distance through the 
air, so that the magnetism will be much reduced. The conse- 
quence is that with a closed iron circuit the rate of change 
of the magnetisation with regard to the magneto-motive force 
will be much smaller than with an open one. The only real 
advantage we derive from a well-subdivided, straight, short 
iron core will be the possibility of using a considerably smaller 
transformer; and consequently of reducing the primary and 
secondary resistance. It will be still an advantage to build it 
in the form of a rather short coil, but it is not necessary to 
use the Gauss-Maxwell form. An iron core of, perhaps, 8 cm. 
in length and 3cm. in diameter, wound with two wires of 0:4 
millimetre diameter in about 300 turns each, making four 
layers in all, will give complete satisfaction. 

The second point of interest is to be found in the theory of 
the oscillograph. Blondel, Duddell and Orlich have already 
given the theory of the instrument. Yet I think that it may 
be given in a more concise form as follows : 

The strip in the oscillograph may be considered as a vibrating 
system with one degree of freedom. Its movement under the 
influence of a force which is a function of time can be re- 
presented by the well-known equation: 

d? d 
qiio Aue . . . . Q9 


in which ¢ represents the deviation of the spot, A the constant 
which practically governs the damping and C? the constant 
determining the frequency of the proper vibrations. 
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record for one single frequency p and not for a compound 
sinusoidal current, this expression does not offer any advantage. 


But by making the damping 
ASQ acm x & 129) 
we get a very simple expression for the correcting factor and 
at the same time we can show that the reproduction of the 


By passing through the strip a current of the form 

sin (pt ^0), in which I is the maximum current-strength, 
I , 

p—-92n, the frequency m 2-7 seconds, or x periods per second, 


and 9 a phase angle, we get 


dé dé, ! : 
wera € $-—Isn(p—0) . . . (17) 
We only want the particular solution, which is + impressed vibration overa long range of frequencies is markedly 
f improved. By putting A? —2C* we get 
I 1 . 
-sinpt. . . . (26) 


p= | E , , sin (pt 0—tan 1 AP ,) (18) 
V(CL— p)? At? CL e 
First, we shall assume that the vihrator is critically damped 
(à case considered already by Blondel and Orlich), which 
corresponds to the condition in which the oscillograph is 
generally used. With critical damping the system deviates 
apperiodically, if a constant P.D. be applied to the terminals of 
the vibrator. The time necessary for the spot to take its new 
position is shorter than with any other degree of damping. 
Mathematically we find that critical damping occurs if 
i ASA ace wol a a X) 


If we put the value 2C for A into (18), we get 


PN m NIS Le (nt NY) 

The correcting factor becomes 4 1-2- ((0/N?). In the case of 
the Cambridge instrument with N= 10,000, we get for the cor- 
rection: Of per cent. with »-3,000; 1:27 per cent. with 
44,000; 3] per cent. with n=5,000; 64 per cent. with 
»-:6,000: 12 per cent. with 217,000. and 41 per cent. with 
n=N=10,000, We might call this state of damping semi- 
critical. It gives better results when recording sinusoidal 
currents than the critical damping. 

If the damping be still further reduced, we shall find that 
the record of sinusoidal currents of a frequency below a certain 


limit has become not too small, but too large. 
If the correcting factor 


25 : A A? ny m 
B NIE P no 2. (QU) 


be considered as a function of the impressed frequency p, we 
can prove that the factor becomes a minimum at p? = C* — 3A?. 


I A ) 
ZI oet 6 AR cate bd ] a 2 
$ TENE sin ( pt —0 —tan (8. eae (20) 


If there were no damping the frequency of the proper oscilla- 
tions of the instrument. would be N-C/2z per second, or C 


during 2x seconds. If we put C—2xN and p- 2: in (20) we 


get I 
Q TUN. ; TEES 5 Now, if we put A?--2(C2— 52) in B, we find that the minimum 
o = a-— Sin /^ nem () m tan (10 9 . . (21) . . LET : 
ii Ci? — p? value of the correcting factor is: 
TONS MERE eae 
N Buin = \ [s (p! ft m EE ME NE. (23) 
This expression is smaller than unity. The measured ampli- 


tude must be multiplied by a factor smaller than unity, which 
l l } 


From this formula we see that the vibrating strip in an 
indicates that the record showed an amplitude larger than the 


oscillograph in a state of critical damping, having a proper 

frequency of N, will record impressed vibrations of a frequency 

n with a diminished amplitude, the factor. indicating the 
)» 

The small difference 


The 


real amplitude. 
From (27) and (23) we can calculate the damping with which 


the correcting. factor will not. be smaller than a certain pre- 
determined fraction of unity. If we desire that the correction 
be not larger than 10 per cent., /2,,,, must be 0-9, So we put 


0:9— V 1—(p/C, 


-: 


7 
amount of reduction being =l +i 


of phase, tan », need not be considered at all. 


reduced amplitude depends only on the proper frequency N 
of the instrument and on the frequency » of the impressed 
vibrations, With a proper frequency N = 10,000, as we find in 


the Cambridge oscillograph, the correction is only 1 per cent. 
for n «1,000, 4 per cent. for »=2,000 and 9 per cent. for 
n=3000 per second. Impressed vibrations having the same 


frequency as the proper vibrations of the instrument itself are 
recorded with half the amplitude they ought to have. In the 
case of resonance every critical damped instrument reduces 
impressed vibrations to half their real amplitude. With still 
higher frequencies the amplitude correction grows very large. 
Represented ‘in this way the correction is exceedingly simple. 
If the proper frequency of the instrument is known, as well as 
the frequency of the impressed vibrations, the expression 


from which we find, 
po LOLI = 043990 7:0: 6002C, 
and substituting this in the expression A? =2(C?— j?) we get 
AP = 1128202, | 
If the damping A be adjusted at a value A?— 1-1232€? we 
know that for frequencies p -0:6602C, or n —0:6602N, the 
maximum correction will be 0*9, or 10 percent. The expression 


for the damping factor becomes 


| O8TIR p 
B- V1 E ELT 


which is equal to unity at g*- 2C? — A?, or in this ease at 
pr =O 87 18C2, or p0:9337C or n 209337 N. 

In the same way we can calculate the damping giving a 
maximum correction of 3 per cent. or 5 per cent., &e. The 
results of these calculations have been put together in the 
table below. This table indicates the correcting factor for 
different frequencies at different states of damping. The fre- 
quencies are expressed in fractions of the proper frequency of 
the instrument, so as to make it possible to use the same table 
for instruments having another natural periodic time than the 


Cambridge pattern oscillograph. 
The 


n? 
lty immediately gives the necessary correction. We sce 
that’ with the Cambridge instrument the correction is only 
needed with frequencies over 2,500 a second. 
_ A further consideration of the formula (18) will show that it 
I8 possible to improve the recording in some cases by carefully 
adjusting the damping, so as to make it smaller than the 


critical damping. 
Neglecting the phase difference, (18) may be written: 


ER pes e p Oe ‘ . (2 2) 

v C1I- 203g p+ A2? In the first column the frequencies are. contained. 
By making - A? p= 9C2 y A second column (Curve I.) gives the correcting factor at the 
OT | 4l ro. c5 23 critical damping ; the third column (Curve II.) at the semi- 
x -20-— jg. eoe s n (9) critical damping. The fourth column (Curve III.) contains 
we find p= sinp e . 0... s. (QN) the correction for a damping A2= E:5138C?, leaving a maximal 
C error of 3 per cent.; the fifth column (Curve IV.) the figures 
for A*=1°3755C", with a maximum of 5 per cent., the last 


column for a maximum of 10 per cent. (Curve V.). 
The table immediately shows the enormous improvement 


the oscillograph derives from a carefully. adjusted damping. 
E* 


which means that no correction is needed for vibrations of the 
frequency p. But we have practically always to deal with 
vibrations of the form A sin pt + B sin (2p! 4-0) 4- C sin (3pt - 0j), 
&c.. and as the damping can only be adjusted to give a correct 
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| Table. 
| pou. 
no argo (AO 492751380, A2=1:37650° | A? 112890: | 
N : critical. | iti cal. max. 3%. max.5%. | max. 10%. 
01 or | 100 09977 0-9970 0:9957 
02 104 | 1000, 09910 0-9882 0-9832 
05 109 | 1004 09820 0:9705 | 09642 
04 116 | 1013 09735 09692 | 0:9413 
05 125 | 1031 09700 ' 09515 i 09195 
06 136 | 1064 68771 , 09612 ' 09032 
07 149 | 112 1:0009 0-9665 09016 
08 164 | 119 | 10482 1005 — 09128 
09 181 | 128 1123 1072 | 09146 
ro 20 141 1-230 ]175 | 10622 
11 291 | 157 1-369 1:307 1187 
12 244 | 175 | L5 1474 1347 
Log. decrement. | v 1-064 0-988 0:8555 
Damping factor. | 22:58 | 11:60 9°73 711 


——— —À 
penam Eon a 


At the critical value we must take care that the highest terms 
of the Fourier expression for the current to be recorded does 
not exceed 0°3 of the proper frequency of the instrument, if 
we do not want to make corrections of over 10 per cent. in the 
results of the measured and calculated amplitude. With the 
semicritical damping we can safely use the instrument for cur- 
rents of nearly 07N. If the damping be reduced so as to 
make A2=1:13C?, we get a useful range up to the proper 
frequency of the instrument. 
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CURVES REPRESENTING 
FREQUENCIES. 


If we allow an error of 3 per cent. only, the useful range with 
critical damping is 022N ; with semicritical damping 0'5N ; 
with A?=1-5C? up to 076N. 

We see that an instrument which has a periodic time of, say, 
sooo Second, and whose damping is adjusted at the value 
A2=1-5C2, will give as good results as an instrument of a 
natural frequency of 10,000 a second in which the damping is 
adjusted at the critical value. 

Only in a case where current phenomena of a non-periodic 
character have to be recorded the advantage is with the higher 
frequency, critically damped instrument. 

The adjustment of the oscillograph to any desired state of 
damping has to be done by filling it with a damping oil of a 
slightly lower viscosity than the oil used for critical damping. 
The point at which the desired state of damping is reached 
may be ascertained in the following way: 

The general integral of the differential equation (16) is 


o= Ke} tt sin ty/C?— 4 A*. 
It shows the behaviour of the vibrating system coming to rest 
after a disturbance of its position of equilibrium. The periodic 
T 7 ; a l 
"ne 18 Vaya If we give A? the value which will cause 
the desired degree of damping, and if we substitute the value 
for the periodic time to t in the damping factor « !4', we can 


easily calculate this factor. 
For the semicritical damping we make A? —2(C?. The periodic 


2d which substituted for ¢ gives 
; . 1 
damping factor— €^" or 55 rg. 


time becomes 


Hence the damping is to be adjusted till the relative amplitude 
of two successive natural vibrations is 22:58. 

In the same way we calculate the logarithmic decrement 
and the damping factor for any desired value of A?. For 
those values of A? giving errors of 3 per cent., 5 per cent. and 
10 per cent., the logarithmic decrement and the damping 
factor have been calculated and are shown in the table. 


SOME PROBLEMS OF HIGH-VOLTAGE TRANSMISSIONS." 
BY C. P. STEINMETZ. 


For a considerable time the voltage of long-distance transmissions 

was limited by the line insuletor, which, until 2 few years ago, was the 
same pin typ? 23 used in telegraph and telephone lines, differing only 
by its larger size, by the replacement of glass by porcelain, and by the 
addition of a few more petticoats. The development of the sus- 
pension type of insulator practically removed this limitation. 
_ However, at extremely high voltages, even the suspension type of 
insulator must finally find its limitation, due to the unequal voltage 
distribution between the successive insulating discs. With & number 
of equa! insulating discs shering tho voltege between line and earth, 
the P.D. across the insulators neerest the line is higher, and the P.D. 
across the insulators ne2rest the earthed support is lower, then the 
average P.D. per insulator, the more so the greater the number of 
insulator discs. The insulator disc nearest the line carries its own 
capacity current plus the capecity currents to earth of the entire 
string of insulators, and thereby «bsorbs è larger P.D. 

The use of a large number of sms)! insulator dises is thus uneco- 
nomice] at very high voltages, end c few lerge discs of high disruptive 
strength preferable. To extend the insulating possibilities of the 
suspension insulator type fer beyond the volteges now contemplated 
therefore requires & greding of the insuletor discs in their cap..city, 
so thet the product of the capacity end the total displacement current 
of each insulator disc is proportions] to its disruptive strength. 

This “ multigsp effect " of the suspension insuletor becomes of 
serious moment only at voltages beyond those contemplated at 
present. More serious at present is that we have reached transmis- 
sion voltages et which the air begins to fail as insulator, ond direct 
escape of electric energy into the air begins, as corona. This is at 
present the most serious limitation of trensmission voltages. By the 
use of large aluminium conductors, possibly even with separate tower 
lines for each phase—to get very great distance between the phase 
conductors—we may be able to reach a quarter million volts as trans- 
mission voltage, and possibly still higher voltages by special designs 
of the line conductor, of which various forms heve been proposed. 

Practically complete protection against atmospheric lightning can 
now be afforded, and it is rather an economic question 23 to how far 
the value of the protected spparotus, and of the continuity of service, 
warrants the cost of lightning protective apparatus. 

At 100,000 volts and over a phenomenon makes itself felt, especi- 
ally in large transformers, which is negligible at lower voltage : the 
distributed capacity of the high-voltage transformer winding. At 
lower voltages, the transformer capacity is negligible, and the trans- 
former is thus an inductive app»ratus, and os such impervious to all 
high-frequency disturbances. At very high voltages, however, the 
electrostatic capacity of the transformer becomes appreciable, and 
the high potential coil of the transformer then represents a circuit 
containing distributed capacity, inductance, resistance and con- 
ductance, just a3 a transmission line. "Transformer oscillations are 
higher in voltage and lower in current, and of less attenuation—that 
is, die out at a slower rate—than line oscillations ; and cumulative 
oscillations—that is, oscillations of increasing amplitude—are more 
liable to occur in transformers than in transmission lines. 

The danger to which a transformer is exposed :by high-frequency 
disturbances from the transmission line is not limited to the end turns 
only, but dsmage may be done anywhere inside the transformer, 
wherever æ wave crest forms. Inductance interposed between line 
and trensformer thus becomes a source of danger : while it keeps line 
disturbances out of the transformer, it also reflects disturbances 
which originate in the jtrensformer back into it, end thereby in- 
creases their voltage and their destructiveness. It thus becomes 
necessary to add to the inductence (the choke coil) a device which 
bypasses disturbances which come from the transformer, but does 
not allow line disturbances to pass into the transformer. 

In high-voltage long-distence trensmission lines of 150 miles or 
more, the capacity current of the line becomes considerable, end may, 
especially in 60-cycle systems, reach values higher than the full-load 


* Abstract of a Paper read before the Amcrican Institute of Electrical 
Engincers. 
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current. It may be compensated for by shunted inductence—that is, 
This 


Fer more 


by connecting reactive coils permanently between the linos. 
has frequently been proposed. and oceasiona!ly dono. 


serious is the impairment of voltage regulation, incident to very long 
Assuming constant voltage st the generator 


trensmission lines, | 
termins!s, the voltage st the receiving end of the line varies con- 


siderably between no load and full lond—especially Inductive load. 
Shunted reactznce does not eliminate this. 
This phenomenon is most serious in the er32 of æ short-circuit on z 


avstem fed by tho transmission. 
ogainst the sudden rise of dynemic voltage when the circuit -breskers 


st the receiving end of the line Open seems to be, not to open the cir- 
cuit entirely, but to arrange it so thst on inductive load sufficient to 
keep the voltage down is thrown into circuit by the opening of the 
eircuit-breskers. Various wavs exist of eccomplishing this result. 
The long-debated question, whether earthed Y or isolated A con- 
nection is preferable in high-voltege long-distance transmission lines, 
seems to approach settlement in f»vour of isoleted A. 


A hos the edventzge thet on earth on one of the linea, such a3 s 


broken insulator, &c., does not couse c short-cireuit, end so pormits 


continuing the operation of the system, thus giving grester relis bility 
of service. However, if there is on arcing earth —es is usually the 
co3e—it prcduees & continuous high-frequency disturbance, and this 
is liable to destroy app2retus, often very repid!y. As a result, this 
edventege of the isolated A cou'd usus!ly not be res!ised ; but it was 
a question between 5 short-circuit and shut down with the earthed 
Y, and the possibility (or probe. bility) of damege to apparatus (end 
thus fins!ly e!so & shut down) in the isolated 4. With the develop- 
ment of protective devices which immediately eliminate an arcing 
eorth by converting it into è p2rmenent earth this objection to the 


isolotcd 4 connection h^3 been climinstcd. 

A problem of long-distance transmission which requires solution 
is the control of broach circuits. Very often it mèy bo desirable to 
supp!y 5 mcderote smount of power from > high-voltege trens- 
mission line by c breach line of mcd?rste length, ond a considerable 
tots! lod may be secured hv such loe»! supp'y from a trensmission 
line. However, if the branch lines sre connected directly to the main 
ling, on v secident ins brench line involves the entire transmission 
system, end the branch lines must be constructed with the seme higa 
insu'otion strength, ond the seme protective devices end controlling 
This is economics!ly not feasible with 


devices 53 the me'n line, 
iqu^!ly uneconomic:! is the instalation 


smaller demands of power. 
of a traasformer sub-stotion st the brenching point. for the operation 


of the breach line st lower voltage. This makes it desirable to deve- 
lop some power-limiting or Jocs'ising device et the brenching point, 
such 53 wou'd not interfere with tho supp'y of the power demanded 
in the branch circuit, but wou'd locelise this circuit so that on occident, 
as short-circuit or earth on the brench line, wou'd not seriously 
effect the main trensmission system, end thereby would permit 5 
cheaper construction of the branch line, more in correspondence with 
the smeller emount of power supplied by it. For this purpose a 
suitable form of power-limiting re2sctence would be used. 


AN INDICATING COIL FOR APPLYING THE OSCILLO- 
GRAPH TO THE STUDY OF COMMUTATION.* 
BY DAVID ROBERTSON, B.SC. 


Summary.—After describing the methods already in use, the author 
explains a way in which the oscillograph can be applied to show the in- 
ternal currents in an armature without cutting one of the main coils. 

He 


Records are given illustrating various points about commutation. 
also urges the insertion of the indicating coil during construction as a 
matter of course in all large machines, or those working near the limits 


of good commutation. 


Tho usual woy of studying commutetion by the aid of an oscillo- 
greph is to cut one of the srmsture coils and connect the free ends to 
slip-ringa from which the current is led to the oscillograph shunt; but 
there are severa! objections to this methcd. In the first place, tlie 
orrangement is not one which any dynamo builder would contem- 
plete with equanimity for a Jerge machine, or indeed for any except a 
purely experiments! machine. A break in th» externa! connections 
to these slip-rings would open one of the ormature paths. This 
d^nger can be avoided by fixing the shunt on the armature itself, and 
80 lesving only the oscillograph current to be carried by the rings. 
The resistance end heating of this shunt would be objectionable, end 
provision would probably be necessary for short-circuiting it except 
when experimental runs are being made. But another, and still 
greater, disadvantage remains. The resistance of a single coil of the 


* Abstract of an original communication published in the “ Journal ” 
of the Institution of Electrical Engineers, l 


Th most effectiveiway of protecting 


The isolated: 


armature is quite small, and consequently the addition of & shunt 
(which would probe bly have a resistance severo] times as great 2s that 
of the coil) makes the conditions very different from those of normal 
running. and correspondingly reduces the value of the results obtsined. 

If we make the armature coil act as the shunt, we sha!l entirely get 
rid of the dofeets just discussed, but we are then met with tho difti- 
culty thet there are motion and inductance E.M.F.s in this coil a 
well ss the resistance E.M.F. In 1904 the author devised a method 
of compensating for these E. M.F.s, and hed the arrangement fitted 
to s machine belonging to the Merchant Venturers’ Technics! Col- 
lege. Since 1907 it has been regularly used for class dsmonstrations. 
In principle it is exeetly the seme 253 the device opplied Izter by Mr. 
Compbell * to produce non-inductive shunts for 2!terneting-current 
work.  Aspeciel coil of thin wire is wound ss closely as possible to one 
of the »rmature coils with the seme number of turns and connected to 
the same segments of the commutator. Tho beck of this auxiliary 
coil, which may be termed en ©“ indicating coil,” is eut and connected 
to slip-rings, and it forms the leads connecting the armeture coil, 
acting 5325 shunt, to the oscillograph. Space ean genere Uy be found 
for the indiesting coil without altering the slot dimensions, sad the 
Duddell oseillogra ph only requires about s ampere st most. Conse- 
quently, even with a small machine, it makes no spprecizble difter- 
ence to the main coil whether the indicating rings ere in use or not. 
The ordinary lows of shunts ezn be shown to apply and the oscillo- 
graph current isa definite fraction of the tote] current in one armzture 
circuit. 

The compensation of the motion end induced E.M.F.s could only be 
sbsolutely perfect if the two coils were comp!ctely coincident, which 
is. of course, impossible. The two coils are wound sid» by sid» in tho 
original armature, and the motion E.M.F. is very well balanced except 
at the places where the indicating coil is close to the edges of the poles. 

It is proposed to improve the arrangement bv getting the two coils 
For sme) machines with round wire the fol- 


much closer together. 
The mein conductor of the 


lowing two methcds suggest themselves. 
coil to be indicated could be mad? of stranded wire, of which one of 


the outer strand: he3 been enamelled to insulete it front tho rest. 
This strand wou'd form the indiesting coil, end be cut and connected 
to the slip-rings in the wey alrendy described. It is probshlo that the 
lay of the strand wou'd give preocticsMy perfect compeonaetion. 
Another way wou'd be to wind e leyer of ensmelled foil spirs!ly round 
the main conductor to form the specis! coil. For larger machines 
using rectenguler wire the indiceting lesd cou'd easily take the form 
of an enomelled strip pieced between the laminations of the main 
conductor near the centre of its section. 

A number of oscillograms are given in the Paper more to illustrate 
the uses of the coil than a3 à contribution to the theory of commuts- 
tion, à study of which it is hoped to carry out lèter with tho sid of em 
improvcd coil. 

It is interesting to note that if both ends of the indicsting coil be 
connectc d. to the same segment so a3 to short-circuit it in front, the 
curve on tho sereen wou'd be the flux curve. Provision for changing 
the connections so thet one coil could be used for either would, how- 
ever, be 5 source of danger, end so it is better to have a seperate coil, 
especially ès the other wou'd only give the mean flux density at 
slightly different p!aces on two adjacent poles. The flux curve can he 
obtained very spproximotely without eny permanent arrangements 
on the armature if two slip-rings be p'sccd over the commutator and 
connected to the two segments ot the end of one coil. 

The uses of the indiesting coil for tesching purposes are feirly 
obvious, but the author is of opinion thet it is even more valuable 
to the menufecturer of large machines, end he strongly urges that 
it should be fitted a3 a m»tter of course to s!l important machines 
while they are being built, just 23 an engine-builder always provides 
indicator cocks on his engine. The indiesting coil shou'd be of 
specia! service on turbo-d ynsmos, and on èll machines which have to 
be worked neer the limits of satisfactory commutation, end it should 
give much useful information «3 to the actions taking place in alter- 
nating-current commuteting mschines, The extra cost of the 
arrangement is smell, being little more than thst of providing the 
two slip-rings, which necd only be lerge enough for strength. Tt is 
not necessary to provide a!terneting-current tcppings for the oscillo- 
graph motor; è direct-current motor would be even better, as the 
gradual slip taking plece when the speed is a3 nearly right as can be 
got brings the different. ports of th» curve into view in turn, while 
records can always be obtained with the felling p!ate or other photo- 
graphic arrangement. The indicsting coil wou'd give invaluable 
information while making the adjustments of the brushes, commu- 
tating poles, and so forth, and quickly lead to the best arrangements 
for these parts being settled. There are very few, if any, machines in 
which the resistance of a single coil is too low to give a sufficient 
deflection of the oscillograph when used in this wav. 


* Tux ELECTRICIAN, Vol. LXL, p- 1,000, 1908. 
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VOL. I.—Price 12s. 6d. post free, abroad 13s. VOL: If.—Price 12s. 61. post free, 

HANDBOOK OF THE ELECTRICAL LABORATORY AND TESTING Room. Very fully illus- 
trated. By Dr. J. A Fleming. Vol. l., 12s 6d. nett, Vol. II.. 14s. nett. 

EtBcrRicAL LARORATORY Notgs AND Forms. Arranged by Dr. J. A. Fleming, M.A., 
F.R.S. Single copies 4d. nett, or in dozens at 2s. 6d. nett. Complete Sets of 50 
Notes and Forms, 12s. 6d. nett, or In strong portfolio, 14s. nett; or bound in strone 
cloth, 15s. nett. Spare Copies of Tabular Sheets, ls. per dozen. Portfolios, Is. 64. 
each. Sectional paper, 1s. per dozen sheets. Complete Prospectus post free on request. 

The remaining portion of the list of '" THe ELECTRICIAN ” SERIES oF Books will 

appear next week.) 


NOW READY. 


Vol. LXVIII. of “Tar Evecrrictan.” Bound in Publisher's covers. 
Price 17s. 6d. Postage U.K. 1s. extra, abroad 2s. 6d. 


Cases for binding Vol. LX VIII. now ready, price 2s.: post free, 2s. 3d. 


CONSULTING ENGINEERS IN THE U.S.A. 


We have received the report of the annual meeting of the 
American Institute of Consulting Engineers, which makes 
interesting reading having regard to the recent formation 
of the Association of Consulting Engineers in this country. 
It appears that, although the American Institute was 
formed in 1905, the membership at present only numbers 
61. This, however, is considered satisfactory, and we notice 
that many well-known names appear on the roll It is 
also noticeable, from the account of the proceedings, that 
the Institute is taking an active interest in public engineer- 
ing work. This course seems to be more general in America 
than in this country. Thus, action has been taken in 
preparing a building code for the City of New York, and in 
the development of the Rapid Transit Svstem of New 
York. It was also suggested that evidence should be given 
before the United States Waterways Commission. We 
gather that such undertakings are run with less reference 
to the engineering side of the question in the United States 
than in this country, and, therefore, it is probably more 
necessary for engineering societies to take some action. 
Even so, it might be an advantage for the engineering 
bodies in this country to bring their weight to bear upon 
certain problems more often than thev do. Take, for 
example, the Tube railwavs m London. If our engineering 
Institutions had taken the matter in hand when such 
railwavs were becoming more general (for example, soon 
after the construction of the Central London Railway), 
would it not have been possible to have secured inter-com- 
munication between these railways more efficient. than it 
is to-day? We do not wish to see private enterprise 
fettered, but it might sometimes be directed with advantage. 

There seems to be a greater inclination on the part of 
engineers in the United States than in this country to 
educate the populace to an appreciation of the proper 
sphere of engineering. Referring to the Waterwavs Com- 
mission, Mr. L. B. STILLWELL remarked that many people— 


particularly politicians and writers for the daily Press— 
are ready to deal with such problems off-hand, energetically, 
vociferouslv, and often Also that “ well- 
meaning, but uninformed, people have assumed that 
capital would be delighted to develop water powers in 
out-of-the-way places, wait for adequate markets to 
develop, and be content with the prospect of receiving five 


ignorantlv. 


per eent. or six per cent. upon its investment at a period 
indefinitely remote." We fear that this is a state of mind 
that is often met, and in this country is frequently associated 
with the utilisation of the tides. 

At the same meeting Mr. C. C. SCHNEIDER made some 
remarks upon the vexed question of the preparation of 
specifications by manufacturers. As one who has been 


both an independent engineer and chief engineer to a 
company manufacturing bridges and structural steel work, 
he appears to be particularly well fitted to discuss such & 
matter. He described how very unsatisfactory was the 


€ 


7E 


Sp Se? eaa T 


' Engineers, remarked that the state of things was still worse 
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result of asking manufacturers to send in a design with 
the idea that the lowest tender would be accepted. Each 

(Copies of the undermentloned works can be hal from TAF RUECTRIC(AN OMe, post 
ree, 0n. reesipt of published price, addins 3d, for books published under 23, Add 


" skin " the design, f 
10 per cent. for abroad or for foreign books. ) 
€ na 


competitor necessarily endeavoured to 
By H. Keay Pratt. (London, 


particularly in details and points of vital importance which 
were not clearly covered by the specifications, but which 
were nevertheless essential for the strength and permanency 
Anv attempt to make the design conform 


1911: Contable & 


Boiler Draught. 
Co.) Pp. vi. 138. 4s. net. 


Phe author is to be congratulated on his thoroughly prac- 
tical and singularly complete treatment of the subject. Nicely 
arranged, the book contains a large collection of valuable data 
acecoinpanied by excellent descriptive matter, sef out in a wav 
easily followed and understood. The explanations are clear 
and simple, and aldhough in the many niinerical. examples 
minor complications are avoided, the author is careful to call 
attention to. and moke die allowance for. the disturbing 
Influences affecting the conclusions to be arrived at. The 
edvantages and disadvantages of each system are discussed 
and the commercial economy io be realised by their adoption is 
well considered and commented upon. The author supports 
his statements by specific calentations and dependable data, 
which are evidently the result of careful consideration backed 
by a thoroughly practical knowledge of modern appliances. 
The various tables. illustrations, and references included 
materially add to the value of the book, which should be 
heartily appreciated by those in need of a sound knowledge of the 
subject that the author has covered in a masterly manner. 

Draught, in the first chapter, is explained as a means for 
securing a current of air through the fire, and the various 
systems in vogue and their. merits are explained and com- 
mented upon. The succeeding chapter deals with air calcu- 
lations: the changes in volume due to temperature are ex- 
haustively treated. the formule being supplemented by a hands 
able showing the relative volume and weight at various tem- 
peratures. Measurements by water gauge and anemometer 
are explained, together with the relation. of pressure and 


obtains the contract.” 
velocity, accom pane d by a table giving the velocities due to 
pressures of from p, in. to 10 in. of water. The author shows 


Mr. SCHNEIDER, therefore, suggests that the subject 

shouk ie a iscussed with manufacturer rane 
uld be taken up and diseu i d with manufacturers and that air horse-power varies as the absolute temperature of the 
contractors, SO that this practice should be dropped, and gases . and the estimates are followe d bv remarks on the loss of 
head due to friction, the necessary steps to minimise such losses 


that the work of preparing specifications should be left to 
independent engineers. Mr. L. B. STILLWELL, who is a | beng pointed out. ; , 
] The third chapter deals with chimneys and chimney draught. 


ast- president , ric: stitute o « . . 
past-president of the American Institute of El trical l'hieoretieal and practical considerations regarding velocities 
are closely examined, clearly worked-out examples being given 


and a table appended showing the maximum velocity recom- 
mended for shafts of various height. The data necessary for 
satisfactory designing is fully gone into and explained by 
numerical examples, the author admitting that his calculations 
give somewhat greater shaft areas than do most published 
formule on the subject. Variations due to atmospherie 
changes are commented upon, with a caution against too much 
reliance being placed on the results of formulae. 

The author then proceeds with details of chimnev construe- 
tion (Chapter IV.). laying great stress on the necessity for a 
sound and substantial foundation, the maximum weight pres- 
sure per square foot of ground area recommended varving from 
1 to 8 tons according to the nature of the soil. The dimensions, 
thickness. and. many other. practical details of construction, 
both for brick and steel shafts. are fully set out. This chapter 
appropriately ends with advice on the design of flues. and a few 
remarks on ferro-concrete chimneys and the patented design of 
M. Monnover. 

In the following chapter the merits of chimney and arti- 
ficial draught are considered, the author making a good case 
for the latter on the score of adaptability. efficiency and first 
cost. After pointing out the low capital cost of steam jets and 
the service they have rendered, reference is made to the possi- 
bility of corrosion due to the formaiion of sulphuric acid 
resulting from the combination of the steam and sulphur of the 
fuel, and also to the relatively low efficiency obtainable for a 
given steam consumption, as compared with that required for 
engine-driven fans. Chapters VI. and VII. are devoted to the 
subject of forced and induced draught produced by fans, and 
the various factors connected therewith are thoroughly inves- 


of the structure, 
to the best practice had the effect of increasing the material 
nd perhaps necessitated the employment of more expensive 


workmanship, Consequently, the conscientious manufac- 


turer was always at a disadvantage. 
the idea is that the contractor makes these 


Of course, 
SCHNEIDER 


speculative designs gratuitously, As Mr. 
remarks, à moment's reflection will show the fallacy of such 


an assumption. The fact is that the manufacturer has to 


pav for making designs not only once but many times ovel 
as only once in a number of cases is he the successful bidder. 
The cost of all these designs must be added to the cost of 
the structure, although the designs were made in his own 
interest and not in that of the purchaser. 

Later, Mr. ScHNEIDER attempted to get purchasers to 
obtain quotations on a " pound-price ° basis, and in this 
direction he met with a good deal of success; At present 
it appears that the reinforced conerete business is in much 
the same unfortunate position as was the structural steel 
business 30 years ago, so that the contractor ^ who has 
the least conscience and the most experience in skinning 


in the electrical world. He said that three great cor- 


porations manufacturing electrica] apparatus in the United 
States admitted to him that the practice of preparing 
schemes was expensive to them and unfair to consulting and 


constructional engineers, but they were oes to carry 


out such work on account of competition. Mr. STILL WELL 


suggested that companies so acting should exact a proper 
fee for their services, and that consulting engineers who 
obtained such information from companies should similarly 
pay a fee, These points have been considered very care- 
fully by the Association of Consulting Engineers in this 
country, anl although this Society is vounger than its 
foreign contempo-aries, in some respects it seems to have 
gone further. 
We think it is evident from what is taking place elsewhe: 

that Great Britain is not the only country in which it is 
desirable that consulting engineers should band themselves 


together for their protection. Germany formed such a 


society some time ago. The American Institute was formed 


in 1905, as already stated, and it appears that this body 
is not sufficient for the U.S.A., for the Pacific Association of 
Consulting Engineers has now been formed. Indeed it is 
surprising that such societies were not formed many years 
ago when the advantaze would really have be2n greater 
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tigated. l 
thus made available ensures a larger boiler duty, and that by 
thickening the fires and reducing the grate area a better furnace 
efliciency may be obtained, owing to a more intimate contact 
of the air supp'v with the fuel. Worked-out examples of the 
brake horse-power for working the fans (with a table of con- 
stants for simplifying such calculations), their speed. blade 
area, &e. are given. For the induced-draught system, freedom 
from furnace blow-backs, and the lower first cost of instalment 
are claimed as advantages, but as a s*t-off attention is called 
to the greater hors»-power required to drive the fan—approxi- 
mately double—due to the heated gases and leakages to be 
dealt with. 

In a comparison of the systems (Chapter VIIL) which fol- 
lows, the author shows that with the fan system and econo- 
misers the loss by waste gases is about half that usually and 
necessarily incurred to maintain a good chimney draught. He 
seems, however, to credit the mechanical-draught system with 
the economiser saving, without due allowance for the capital, 
maintenance and working charges or space required by the 
latter, or for the running expenses and vpkecp of the system 
asa whole. The apparent saving is dealt with by a statement 
of heat units in the waste gases of the natural and mechanical 
systems. We venture to think that a more commercial 
methed of showing the actual economy which may be effected 
would be to estimate the maximum working efficiency obtain- 
able from the coal for both systems, and compare the yearly 
monetary result, less all maintenance and running expenses, 
with the financial charges incurred for depreciation and in- 
terest on the capital expenditure required by both systems. 
It is probable that for poor load factors the chimney system 
would be found to compare more favourably than the author's 
general conclusions lead one to suppose; and that the chief 
merit of the fan system would be resolved into the advantage 
gained by the certainty of being able to us» economisers and 
continue to maintain steam under all climatic conditions with 
different classes of coel. 

The suececding iwo chapters deal with the application of 
mechanical d-avght for land and marine purposes, and will be 
found full of practical details of interest to the engineer. The 
book concludes with a somewhat lengthy exposition on the 
chemistry of combustion, well stocked with calculations and 
data, mainly relating to the burning of coal and the resultant 
flue vases, coupled with numerical examples for the estimation 
of calorific values. There is some doubt as to the accuracy 
regarding the statement (p. 111) “ that CO can be ignited 
without difficulty," as judging from the experiments of Prof. 
Bunsen, the complete oxidation of CO to CO, in the presence of 
limited air supply and high temperatures is probably far less 
simple than generally assumed. 

The author's method of estimating the calorific value of coin- 
pound substances appears faulty in two ways, no allowance 
being made for either the physical state or the existing com- 
binaiion of the elements. Thus, in the case of marsh-gas 
(CH,; p. 118), he estimates the calorific value as being 
equal to the sum of that of the uncombincd elements. The 
value assigned to carbon is that of its solid state, while no de- 
duction is made for the heat absorbed in dissociating the com- 
bined atoms of carbon and hydrogen. Assuming the same 
physical state, the heat of combustion should equal that of the 
separate elements less the heat evolved by their existing state 
of combination. 

Les Lampe3 Electriques. 
Jars.) Pp, 186. 

This little book of 180 pages provides a very good introduc- 
tion to the modern practice of electric lighting. It considers 
briefly the fundamental photometric standards, the arrange- 
ments that may be employed to measure the characteristics 
of the various types of lamp; also the principal operations 
employed in the manufacture of filaments, carbons and lamp 
globes. | | 

The relation between the flame standards of different coun- 
tries recommended by the International Commission of Zürich 
of 1907 is given on page 39, but the values given do not now 
represent the relation between the corresponding units. These 


By H. PrcuEvN. (Paris; Gauthier. Vil. 


It is shown that the more highly controllable draught ' 


were further defined at the meeting of the Commission this 
year, when the units of France, England and the United States 
were specified as identical and. the. hefner accepted as being 
equal to 0-9 standard British candle. 

The photometric methods described are not, in general, 
sufficiently sensitive for work where a high order of accuracy is | 
desired. The Lummer-Brodhun photometer head is not 
described, although this is now in very general use in England, 

America and Germany. The methods, however, would be 
quite suitable for ordinary commercial use. 

Tke work is made very complete by a discussion of Nernst | 
lamps, are lamps and mercury vapour lamps. 

Throughout, many experimental results are quoted which 
enable the reader to appreciate the advantages or disadvan- 
tages of one class of lamp compared with another. We can 
well recommend this small book to anyone desiring an intro- 
duction to the study of electric lamps. 

Quaternions as the Resolt of Algebraical Operation. By A. L. 
Baker. (London, I911: Constable & Co.) Pp. ix. +92. 63. nct. 

The late Prof. Tait, in the preface to the third edition of his 
work on Quaternions, written in 1890, says “ It is disappoint- 
ing to find how little progress has recently been mad» in the 
development of Quaternions " ; and now. more than 20 vears 
later, the number of original investigators in this subject may 
almost be counted on the fingers of one hand. 

No doubt this state of things is in a large measure due to the 
fact that this branch of mathematies has never been proper!y 
recognised by the universities; but it is also certain that most 
students not only find the subject excecding!lv difficult, but 
discovery at a very early stage that, in general, the quaternion 
its^lf is not fundamental in the applications to physics and 
geomeiry. In fact, to the physicis:, vector analysis Is far more 
useful. | | 

However, utilitv alone should not wholly govern the growth 
of mathematics; for it is possible Chat even the mos: abstract 
branches may in future find important applications in physical 
science. The properties of curves of the socond degree were ! 
developed long before Hooke's law or Newton's law of uni- 
versal gravitation had been formulated. We may therefore 
congratulate Dr. Baker on his attempt to make it easier for a 
si edent to pass from ordinary algebra to the algebra of vectors. 
It is not possible in the cours» of a short review to give an 
adequate explanation of his method. Briefly, in addition to 
the ordinary four operations of algebra. two others are intro- 
duced, called “reversion and*‘ mean reversion,” the latter being 
such that when performed twice the result is equivalent to 
reversion, which is equivalent to multiplication by minus one. 
He also introduces symbols called " idiographs.” the spatial 
properties of which are the same as the mathematical properties 
of the concept they symbolis». Thus. a straight stroke is the 
idiograph of a vector, a spherical shell thar of a scalar. “Spatial 
operations upon the symbols correspond to mathematica! opera- 
tions upon the thing symbolised, and may be used to interpret 
and control tlie mathematical operations." 

This kind of treatment is very good for beginners and should 
prove stimulating. We doubt, however, whether the majority 
will agree with the author's claim that " quaternions are evolved 
from discrete magnitudes, not arbitrarily, but of necessity, 
along certain fixed and preordained lines, by rules which the 
properties of discrete magaitudes necessitate, and which cannot 
he altered or varied, and with which the reader is already 
familiar." Ih. 


The Everyday Uses of Portland Cement. 2nd Edition. 1912. (Lon- 
don: The Associated Portland Cement Manufacturers (1900), Ltd.) 
Pv. xx.+348. Paper covers, Is. 6d. net; stitf ccvers, 2s. 6d. net. 


This work is one of those catalogue text books which a 
modern manufacturer finds it necessary to issue from time to 
time in order that his productions may be properly understood 
and rightly employed. It contains chapters on Portland 
cement, aggregates, concrete, reinforced concrete, and is illus- 
trated with diagram and photographs showing the practical 
results of the methods recommended. An interesting chapter 
on “Some Uncommon Uses of Concrete " describes telegraph 
poles, electric light standards, boats, barges and concrete 
furniture. 
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ale both very large, and in designing such a machine it is very 


THE ELECTRICIAN, JUNE 7, 1912. 365 


EMEN a 
The stator is built up of thin stampings 35.100 mm., and has 


AND ASYNCHRONOUS REACTANCE. 2 s 

SYNCHRONOUS Jeera ian 120 slots, i.e., three per pole and phase ; winding, one coil per pole 

BERE q=2, Q=3, whence 9/Q —2, 3 (Fig. 3). The rotor has ordinary 

Summary.— This article deals with the reactance of a single-phase | ] mm. stampings, 40 slots, and hence 40 salient poles ; the pole 
high-frequency alternator. - The pole pitch being very small, the } d " : "AE" 

f the stator windings and the leakage coefficient of the | 8TC8 are so shaped as to give approximately a sinusoidal dis- 

tribution for the magnetic field in the gap (Fig. 2). The exci- 

tation winding consist of 20 coils, and thus constitutes a hemi- 


poles are 
important 
In an article (Tar ErrcrRICIAN, Vol. LXVIII., p. 550) 
we have dealt with the calculation of the reactance of a non- 
salient pole alternator running at 1,500 revs., 50 periods, 4 poles. 
We now deal with a salient pole alternator of the same speed, 
1,500, but with the high frequency of 500 periods per second, 


thus having 40 poles. 


to predetermine their magnitude accurately. 


* P807? REN 


Fio. 3. 


tropic winding, or winding per consequent poles; in addition, 
each rotor slot contains a copper bar, the ends of which are 
connected to brass rings, thus forming a squirrel-cage winding 


(Fig. 4). 


SAN 
DN 


ANN 


-> -—— ` 


Fio. 1. 


The first machine has the large pole pitch of 812 mm., whilst 
the second has the very small pitch of 43mm. As will be 
seen later, the leakage of a machine with so small a pole pitch 
reaches such a value that it is imperative to calculate it com- 
pletely in designing the machine, especially with high voltages. 


Single-phase Alternator.—75 k.v.a., 40 poles, 3,600 volts, 
500 ~, 1,500 revs. per min. (Fig. 1.) 
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1. Reactance without Rotor. 
Test results at 50 cycles per second. 


| | 
ccs En Watts. Cos ¢. | IR. | peu 
Fic. 2.—ANTAGONISTIC POSITION. 110 us — 1125 35 0246 | 252 1-21 
gud ; 7 The reactance is then: SO 
P.— Qing == DOO mm, ........... ee 7=43 mm. Eo c do Rn. leid 
1—300—5x 75mm. ......1- 280 mm. $us | V 1—eosfé = | 1.9g V 1— 0246? = Bo. 
Slots =120(7 x 40 mm.) ......... (,— 14:3 mm. (Fig. 2), pe" 
of hich 80 slots are wound with 15 effective conductors. Ey Moe E Dia e 2) i 2 
18, — 19, ...p—20, ...9g=2,...Q=3. A,=1-25( 5 ttg 8x 510015 x] )=373, 
Rotor.—4,, —516 mm... 6—2 mm. ae P EE f as 
= 10) rene 42:8 ig. 4). 'OX9UX 
Slot3=40(23 x 70) . [LU (Fig. 2) - 1,7 59x 9x 108 *28X373—685o. 


8, = 100,...p =20,...g=1,...Q=1. " 


* 
R.i LIN 
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To calculate the permeance A, we must use the exact formula 
since the number of slots per pole, Q=3, is very small. 


A, =0-92 [tog (T^^ why SR 99 Jn og ( "Ji 


(n -:20, q -:2) 
(0x 02:3 
— (92 LES 
-0:902 loz 27 2 logig 
=0:92 x 2-05 — 1:885, 
whence r,, — 9:850, 
For A, we have 
Lal, =20mm.; U,, -U,,—^ 70mm ; 
1 100 mm. ; U,.— 100 mm. 


20 4- T>) 
2() ^ 


= i JLo «3 log 


1=190 mm. 
W 


hence 
2 x 190 


j 
À,775,,7:0:46 1 ‘log 70 


4 A = 0°46 (log 5:45 -- A) 
—0:338.-0:46A í 

+ A)=0-92(log 3°8 H-A) 

—0:531.-0:92A. 


2 x 190 
=y £8) 
À,, 7 046 x 2( tog 100 
By assuming A=0°3 we obtain 


19:5 x 50 x 600? 


p = LA X DO X HD 0(0:338 4-016 x 0-3 
"eso qui Cice Pe) 


4-17 (0:534 + 0:92 x 0:3); — 0:88», 
which gives for the total reactance : 
Lut yy + Leo = 5'85 + 2°95 4- 0:83 = 9630, 
instead of 9*5» as measured. 
It follows, then, that for this machine of very high frequency 
the leakage reactance x, across the slots is about ^60 per cent. 
of the total reactance, that corresponding to the air space z,, 


is about 30 per cent. and the leakage of the end coils only 
10 per cent. 


2. Reactance with Rotor in Position. 

The rotor being fixed, we have again to consider both the 
antagonistic and the transverse positions. Tests have been 
carried out with the excitation winding both open and closed. 
The ohmic resistance of this winding is 4:5. 

Antagonistic position. (Fig. 2.) 


| 


T, + T, T 


Excitation winding. 
Voltage. EETA Watts. | Cos 9. ER stator. zuaber robo 


| open. | closed. 
 — d — l 
110 10:03 448 | 0:405 203 80 ! 0 
110 995 ; 365 | 0334 , 198 0 


. 1:095 


| | 
The reactance with the excitation winding open is then 
110 

10:03 

and with the winding closed 


110 ,———;. : 
9-95 vV 1—0°3342 —10:4». 


For the reactance without rotor the value has been found to 
he 9°5w; it follows that the reactance of this machine is less 
without the rotor than with the rotor in the antagonistic 
position, but the difference is not great. 

The permeances A,, and A,, very closely retain their value, 
that is to say, x, —585o and Za 770769 (A=0 by compensa- 
tion), whence z, +2, =6450. The E.M.F. measured be- 
tween the rings of the field winding when open circuited is 80 
volts; this E.M.F. is produced almost entirely by the flux corres- 
ponding to the ohmic losses in the squirrel cage. We obtain, 


600 
in terms of the stator winding, 1',7, — 80 x 5 ; 995-4 volts ; 


— M 1— 0:052 — 10», 


the losses in the squirrel cage winding for a stator current 
I, —10:03 amperes being 448— 213 = 205 watts, the rotor current 
295 


(reduced) will be l= og —8:5 amperes. 


From Fig. 2 the slot permeance of the rotor is 


: 15 5 T5 
aras e "^ ict e EE . hed 
À, =1 2511 5x 1,7995x 14,7 O12 x 26 )=0 535. 


The coefficients 0°65 and 0-19 are obtained by assuming a 


uniform distribution of the current in the Tee-shaped bars of 
the squirrel cage. 


It follows that 
12:5 x 50x 6002 


d x 98: 0:535 = 0°1125 x 98 » 0:53! 
Y 2377 — 30. | y 108 8x 0:535 1125 x 28 x 0:535 


=1°68w. 


In this antagonistic position the external portion of the 
squirrel-cage winding constitutes in reality a single-phase 
winding, wound per pole (Figs. 2 and 4). 


L, 7-160 mm. 


leg = ln, = 40mm. U, Un, -90 mm. | 
ME 20 mm. U,- = 06 mm. l 
We find (A = 0 by compensation) 
2« 160 
AQ Aar = 0716 x1 (tog Can = 0°252, 
2 x 160 


1,7046 x 2( 103 = Mo 697 


H 


and 
12:5 x UE 


Y a Je Lor poy m 90: x2 x 108 (+ x 


52 4-12 x 0:697) 

= 053v. 
The reduced rotor reactance is then z',—1:69.- 0:53 —2:22o, 
and the corresponding voltage I';r', —8:5 x 2:22 = 18:8 volts. 


e aded 7 


We have now obtained all the data necessary to enable us to 
construct the diagram (Fig. 5). In fact, E's -= E, v 24? + 18:8? 
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Fic. 5. 


—30:5 volts; the reactance ot the main circuit being 
444 x 5060 (0637 «4:34 28 


Bic» de 6 quaa 7i, 


the magnetising current is I, E 3 = 2 amperes. 


| 
We can thus determine the direction of the stator current T, | 
and trace the vector I,r,=24 volts. On completing the con- i 
struction TI,z, is found to be 78 volts, whence the stator re- | 


78 
actance 7,— 7075 10:03 =T 75w. We ied have z,,,+2,,=6'400, 


hence there remains for z,, ' —6:45 — 1:3», 
5 A 


n= o6 38 = 0 92 
oer c J —0:82, 


whence 


By putting 


9X kx2 | 
k will have the value of 2:5. That is to say, : 
thy | 

1412:0:92 log C. x) 


E aC 


= du. oa. Se de 
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We may mention that it is not essential to draw the diagram, | 2. Values of a, for 9/Q=}. 
the distance BD = 22:2 volts being given by I, z’, = 10:03 x 2:22. "baba ^d» Na d zu jo i E ees i 
2 0167 0335 0420 0'666 


With the field winding closed, we measure a current of 1:095 
4 6 0:042 , 0:034 0:250 0:335 0:585 
| 


amperes in it for 9°95 amperes in the stator. 
The ampere-turns are respectively 200 x 1:095 —2,190 and 
600 x 9°95=5970. Admitting that the total ampere-turns of : A 0025 , 0100 0264 0324 0563 
8 12 0:031 0 100 0:250 0:312 0:56 | 
the rotor are equal to those of the stator, the ampere-turns of 10 15 0:027 0036 ^ 0226 0:310 054 L*Pprox. 
12 — 18 0029 (03) 022! 08:0 0558) cont. 


the rotor field winding are 


2,190 
59709 367 x total ampere-turns. 


The permeance À,, 18 now 


According to the tables a, is practically constant after Q- -9. 
The lines of force entering the pole tips laterally are in reality 
not negligible, as a result of which the width of the effective 
pole arc a is increased. On the other hand, the pole tips are 
so shaped that the gap is not uniform, being 2 mm. at the 
centre and 8 mm. at the extremities of the pole. For our cal- 
culations we have taken the air-gap as being 2 mm., and thus 


1:5 . 5 T: =) 

; Ry IDTS S 35 (Obs co aor 
,,= 1:25 t Bx jg HOTS x] 025.0 0025 x 5 )=07, 
and 2,701128 x 28 x 0:7 =2°21w. 

We may safely assume that the reactances of the rotor end 
connections will approximately retain the value z’,,, —0:53o. 


Hence we have 
Tal 10:4—6:45—2:21—0:53— 1:21», 


have 
4 x 50 x 600? 1: 

$ X SUA d, SIT 

1x2 


d 


Ra= 99x108 
whence 21:74,— 114 — 6:65 =7:35, and a, 0:31, a val :e but little 
different from 0:385 given in Table 2 above. 

When the rotor is slowly turned the reactance thus varies 
between 10w in the antagonistic position and 14 in the 


transversal position. 
The following are the measured figures :— 


which is sensibly the same as in the preceding case. 


: NE: T JR dci aon 
i H s: E Voltage. | Current. ! Watts. Cos. e rotor open. i rotor closed. 
:: | IE HI JE: —- — ———— | — — 
a | IE H IAB Stato 110 | 915 310 0305 48 0 
E | rH E m i M0 915 | 277 0272 0 0:675 
The mean value with the exciting circuit open is then 
i 10, NT 
| e= 98:]5V 1—0 305 =11 5o, 
TE 110 . 
| and with it closed Re =g75V 1—0:272?— 11:6». 
Rotor The mean of the reactances for the antagonistic and the trans- 


T ; ( 
verse positions 1s R= se =12v. 


Tests have been carried out on the alternator corresponding 
to those on the preceding turbo-alternator—that is to say, as 
an asynchronous motor working at 50 cycles per second and at 


a constant voltage of 110. 
A. Rotor exciting winding open (Fig. 7) (full line curves). 


Fio. 6.—TRANSVERSE POSITION. 


B. Transverse Position. (Fig. 6.) 
. In this position the exciting winding is not subjected;to any 
induction; the test results are as follows :— [2 


| Watts 


; | 
Voltage. | Current. | Watie. | Cos. PR stator.| rp stator 


————— 


0186 120 1:31 


~~ oe | ——— M 


110 (7% | 158 
; 110 5 
The reactance is thus 77V ] —0°186? = 14v. 


The permeances A, and A, remain unaltered; hence z,n +Z 
=6:6őw. The pole tips being laminated the main field can 


form freely in them. 
We then have, as with the turbo-alternator already discussed, 


8 reactance 


— 


Fic. 7.—SiNGLE PuasE, 110 VoLTS, 50^, 


E«citation winding open. 
------ Excitation winding clozed. 


4xcxw T 
= D. DX rs ^ 
Ra px 108 Xxx Usa 
B. Rotor exciting winding short-circuited (Fig. 7) (broken 
line curves). 
The speed was varied from 0 to 325 revs. per min. Syn- 
chronism is at 150 revs. and at this point the reactance rcaches 


110 


The factor «, depends upon the pole arc and the number of 
slots per pole and phase. By neglecting the lines of force which 
pass laterally into the tips of the poles we obtain 


1. Values of a, for q/Q =}. 


Polar arc a= j )po5 od 83 — 1 a maximum value of 74714 85o. 
q=1 Q=3 |a=0°0334' 0500  Ot6 | O75 1. The voltage between the excitation slip-rings in A (as well 
2 | 6 0-116 | 0334 | 050 ' 059 | 084 as the current in case B) then passes through a minimum * 
; i ee 2201 | Od nee | Men e,== 24 volts, corresponding to the inverse field ; for the normal 
5 15 O1 | 0286 048 | OB ` 078 pes pressure of 3,600 volts c, would reach the high value of + 800 
6 18 C118 | 0286 | 045 | 063 | 078 xe volts. To verify the results, the magnetisation E, and short- 
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circuit I. characteristics have been determined at the normal 
of speed 1,500 revs. per min. 5000 (Fig. 8). 

For an exciting current of 10 amperes E, is found to be 
2,580 volts and 1L,-17/7 amperes. The corresponding re- 
. 2,580 ; 
actance i8 j, = 14:6», which thus agrees with the synchronous 
reactance measured as an asynchronous motor on open circuit. 

We have yet to calculate the synchronour reactance which, 

Ra, R 
for a single-phase alternator, 1s equal to ( 5 T T ) 
From experiments we have found 


Ro | BR... 
a ty io 
and * R= 11:60, 
Re X TEN" 
whence FLOS E 
R 
hence az 8:90 
and R,-178o. 


The reactance corresponding to the air-gap is 
px 108 kd 
For a winding with q=2, Q=3, fw, =-0°86, whence 
5 x 0-862 x 50x 6002 4°3 x 28 
DR a xg, = 20:la;. 
20 x 108 1x 0-2 : 
For the pole arc a — 27/3, the factor a; is indeed 0:637 for the 


n 


Ice 
20 


Ja CERT ES) 


Fic. 8.—MaAGNETISATION E, AND SHORT CIRCUIT lee, CURVES AT 1,500 
Revs., 50€. 


excitation winding, but for the single-phase stator winding 
a, has a smaller value. 
We know that 


R, = Rs Ez R,, , 
where R= Lyn, + Lay HTa 1660 ; 
hence R, = 20° la, 4- 7°66 — 11:80. 
therefore 20:17— 10:14 
and a, — 0:505 , 


which is practically the theoretical value. 
It is of interest to check the value of the ratio 
| excitation ampere-turns of the rotor 
excitation ampere-turns of the stator 
on short-circuit for a single-phase alternator with laminated 
pole-pieces, and with such a high stator leakage; we find 
20 x 100 x 10 88 
| 40x]lóxlTT7 i 
instead of the usual value of 0-9 to 1. 

The short-circuit current is thus one-half of the value 
obtained normally at 50 frequency with solid pole shoes or 
laminated shoes provided w.th amortisseurs. The magnetic 
leakage coefficient at the base of the poles has the high value 
of c— L7 at normal excitation on open circuit. It is thus 


imperative in the design of such a machine to calculate fully 
the leakage: 


l. of the rotor, to obtain the open circuit characteristic or 
magnetisation curve ; 

2. Ofthe stator, to obtain the short-circuit characteristic. 

A second high frequency 500-cycle alternator has been con- 
structed at the Charleroi works, having an output of 300k.v.a. 
at 810 revs., 1.e., 74 poles. 

The impedance of the excitation winding of the rotor has 
also been determined at 50 cycles per second. 

1. Rotor only, without stator. 

2. Rotor in position; stator winding open. 


Voltage. Current, Watts. Cos e. Impedance. 'Reactance. Resistance. 
(110 | 141 66 ,0495 780 ^ ^1 45 
(2) 110 140 | 90 0585 78:5 . 64 45 


| 


ee — — —— — 


Omm aam 


ee a -— ——— ——— —— 


The decrease in the rotor reactance on placing it in the 
stator has already been observed with the 4,000 k.v.a. turbo- 
alternator discussed in the previous article. "This is explained 
by the diminution of the reluctance of the main circuit, which 
results in an increase of the secondary current in the bars of 
the squirrel cage; this shows itself by an increase in the 
watts absorbed. In this particular instance the losses in the 
rotor bars have increased by 66 —9—57 to 90—9 —81; the cur- 


rent in the bars has thus increased in the ratio of 2-12. 


We have already found with the rotor in the antagonistic 
position, a voltage of e,4,,,5,4 —80 volts, and a current of 
teatar closed = 1:095 amperes. These values are, therefore, practi- 
cally in agreement with the tests just mentioned. 

In the next article machines with solid salient poles will be 
dealt with. 


CORRESPONDENCE. 


a axi À 


“THE MIGRATION OF THE IONS IN ELECTROLYSIS.” 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: The article on the above subject, which you abstract from 
the “ E. T.Z." in your current issue, appears to raise a quite un- 
necessary difficulty and one which I have certainly not found 
when reading the excellent little book on Electrochemistry by 
Lehfeldt contained in the series to which Sir William Ramsay's 
introduction was written. 

The change of concentration near the electrodes is caused 
not so much by differences between the ionic velocities as by 
the fact that the ions which convey the current into and out 
of the liquid are not necessarily the same as those which ferry 
it across from one electrode to the other. Thus, in the silver 
voltameter, practically the whole current leaves the electrolyte 
by the discharge of silver 10ns and enters it by the formation of 
such ions. but in the solution there are also other jons— nitric 
ions, and a few hydrogen and hydroxyl ions— which take a share 
in carrying the current through it. The result is that the migra- 
tion of the silver ions is insufficient to carry away all those 
formed at the anode or to supply the place of those discharged 
at the cathode. 

It is necessary to distinguish between the final stage and 
the polarising period during which the conditions are gradually 
changing from the initial, say uniform, distribution of the salt 
to a different steady state. Obviously any ions which are 
not being continually removed and renewed will in time 
accumulate near one electrode or the other and can thereafter 
take no further part in the conductance of the liquid ; they 
cause a volume charge opposing their migration. Leaving out 
of account the hydrogen and hydroxyl ions, as these play no 
very important part in the normal working ofa silver voltameter, 
we have only the silver and nitric ions to deal with (neglecting 
any decomposition of the latter). Part of the current crosses 
the liquid by the migration of silver ions to the cathode and 
the remainder by the migration of nitric ions to the anode. 
The silver ions are continually being formed at the anode, 
m S their migration can continue as long as the anode lasts. 

ut the only material from which fresh nitric ions can be made 


b 
i 
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at the cathode is the undissociated salt there. As this gets 
used up, less and less current. will be conveved by the anions 
and more and more by the cations, until finally all the current 
would be carried bv the silver ions when there are no more anions 
to migrate tothe anode. Actually, there will bea certain amount 
of recombination of the ions near the anode, the concentration 
of both being high there, and some of the molecules of silver 
nitrate so formed, being electrially neutral and so free from the 
action of the electrical forces, will ultimately diffuse over to 
the cathode where they get dissociated once more. Con- 
sequently, the equilibrium condition will be reached. before 
the whole current is conveyed by the silver at such a point 
that the supply of silver by diffusion of neutral molecules of 
silver nitrate exactly balances the deficiency provided. by 
migration of the ions. If the current density is sufficiently 
great to reduce the concentration of the silver ions in the 
immediate neighbourhood of the cathode to a very small value. 
the difficulty of their deposition becomes as great as that oi 
hydrogen and then we will have an ionisation of the water 
taking place. 

It should be noted that it is this gradual adjustment of the 
conditions with time which constitutes the real phenomenon to 
which the term ** polarisation " is applied, and not of necessity, 
as is too commonly supposed, the generation of hydrogen. 
Concentration. polarisation—the kind just explained—always 
occurs when a current flows and cannot be entirely avoided. It 
can be reduced by arranging the electrodes in such a way as to 
promote convection currents, or, still better, by having forced 
circulation. It always causes a diminution of the E.M.F.s 
helping the current and an increase of those opposing it, and 
it also produces an increase of resistance which 1s very great 
when the concentration in contact with the cathode becomes 
very low. 

There is another kind of polarisation—surface polarisation— 
which consists of a change of the nature of the electrode sur- 
faces due to the chemical actions, such as the deposition of a 
film of hydrogen, oxygen or oxide, whose chemical and con- 
ducting properties are different from those of the original 
electrode. The Welnelt interrupter and the electrolytic 
rectifier are exaggerated examples of this kind of polarisation, 
in which the increased resistance due to the film of gas or 
aluminium oxide is so great that it practically stops the current. 
This kind of polarisation is avoided where necessary by a suit- 
able choice of electrode and electrolyte. 

In the case of polarisation by hydrogen, stress is generally 
laid on the back E.M.F. which it causes. In my opinion, this 
E.M.F. reaches its full value, or very nearly so, within a very 
short time after putting on the current, and the change of 
resistance is the cause of the more troublesome slower change, 
combined, of course, with the effects of concentration polari- 
sation.—I am, &c., | » Davip ROBERTSON. 

Merchant Venturers’ Technical College. 

Bristol, June 2. 
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ABSORPTION (7) OF UNDAMPED WAVES. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: The Federal Telegraph Co. has now been operating 
commercially some 12 powerful stations using undamped wave- 
transmitters (Poulsen type), for periods of from 6 to 18 
months, over distances varying from 100 to 2,000 miles, over 
land of every variety—moist, desert, plain and mountains. As 
a result of this first really extended use of the undamped wave, 
where frequent and rapid changes of wave lengths have been 
contantly carried out, a remarkable phenomenon has forced 
itself upon the attention of our engineers. 

At is that at certain times, under certain meteorological con- 
ditions the exact nature of which I am as yet unable to define 
or predict, most remarkable changes in the intensity of the 
received signals with certain wave lengths occur. 

For example: The Los Angeles (12 kw.) station may be 
using a 3,260-metre wave for sending, and a 3,100-metre “ com- 
pensation " wave (Z.e., when the Morse key is depressed the 
wave length is 160 metres longer thani for key raised). Within 


a few moments this © sending wave ” will grow faint at the San 
Francisco receiving station (350 miles north) while remaining 
of normal strength at Phenix, Arizona (300 miles east). But 
at the same time the compensation wave, less than 5 per cent. 
shorter, will come in at San Francisco with full intensity. 

This phenomenon occurs frequently, is observed each evening 
for weeks, then again is entirely absent. At such times it 1s 
usually necessary and sufficient to reverse the transmitting key, 
xo as toemploy the former compensation’ wave for signalling. and 
the former " sending " wave for the idle moments of the key. 

An hour or two later the phenomenon usually vanishes, both 
waves becoming of equal intensity, or as sometimes happens, 
the compensation wave on which the operator has been sending 
becomes faint in turn, whereupon he again reverses his key and 
finds his original sending wave of normal strength. 

This phenomenon of apparent ` selective absorption " 1s not 
limited to anv pair of stations or to any similar terrestrial 
conditions. While occurring most frequently around the hours of 
sunset, it is sometimes observed lateat night, seldom at mid-d» v. 
For some time efforts were made to explain the phenomenon by 
changed conditions at transmitting or receiving stations them- 
selves, changed capacity of aerial through fogs, &c., but the now 
long persistence of the manifestation at practically all of our 
stations, the fact that when a wave length “© fails " no amount 
of tuning at receiving station avails to bring it back while it 
may be of full strength at another distant station, has demon- 
strated its existence almost as indubitably as is the phenomenon 
of long-distance davlight absorption (which latter, 1n passing, 
seems to be less noticeable with undamped than damped waves). 

The new phenomenon cannot be explained. in my opinion, as 
mere atmospheric absorption. It is difficult to assume that 
one wave of 3,260 metres can be completely absorbed in 350 
miles, while at the same time one of 3,100 metres 1s transmitted 


at full strength. Sometimes it is the longer, sometimes the 


shorter, which vanishes or 1s diminished. 

Changes in refractive power of certain low-lying air might 
conceivably cause a wave train to " jump over " a station, but 
it is scarcely credible that under such conditions a wave train 
of 5 per cent. longer (or shorter) pericd could be completely 
unaffected, nav, even strengthencd. 

Is it not possible that, under certain atmospheric conditions, 
the upper strata act to reflect the energy of the higher portions 
of the waves, so that the receiving antenna is acted upon by 
two trains, following paths of unequal lengths, or of unlike 
velocities, and that thus a phase displacement and interference 
is produced at certain points, where total or partial annulment 
results ? 

Prof. Pierce, in his admirable treatise " Principles of Wireless 
Telegraphv," p. 139, says: " The stratum of upper atmo- 
sphere rendered conductive by the sunlight may serve to some 
extent as a reflector of the electric waves so as to assist in con- 
fining the waves to the surface of the earth . . . and trans- 
mission would be easier m daytime, except for a possible inter- 
ference between the direct and the reflective wave. This interference, 
if it should exist, would intensify waves of some wave lengths, 
and partially annul waves of a different wave length, so that 
by changing the wave length through a range corresponding 
to a half period it ought to be possible to turn the interference 
to advantage. No such effects have been found . . .” 

Notwithstanding his conclusion regarding diminished day- 
light absorption, to which this theory would lead us, unless we 
accept Dr. Kennelly's saving explanation, I venture to suggest 
that the evidence to which Pierce there alludes has been found. 
It is hardly strange if this phenomenon has been unobserved 
through all the past years of spark telegraphy. It las, so far 
as I know, been unrecorded. There the constant employment 
of two closely-attuned waves is never made (if we except the 
double wave of the closely-coupled damped spark transmitter). 
Such changes of wave length as are made are usually of far 
larger degree; the failure of certain wave lengths to carry is 
usually ascribed to antenna characteristics. or to simple in- 
creased absorption of the far shorter waves. And it may be 
that the effects I have described are far more pronounced with 


undamped wave trains. - 
¥ 
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Before man is done with his discoveries of the unexpected 
roles played in wireless by atmosphere and earth, I fear that 
the beautifully simple laws of semispherical radiation. electrical 
images, the law of inverse squares, &c., will have been demon- 
strated for all useful purposes sufficiently useless !—I am. &c.. 

Palo Alto.. Cal., U.5.A., May 22. Lee pe Forest. 


THE MEANING OF THE FUNCTION Y IN MAXWELLS 
FORMULA FOR THE LAW OF INDUCTION. 
TO THE EDITOR OF THE ELECTRICIAN. 


Siz: Prof. Love on p. 191 in your issue of May 10th savs 
that what [ have opposed* in Prof. Jenkin's use of Maxwell's 
function V. is partly wrong and partly a matter of taste. May 
1 he allowed to say a few words on this subject ? 

Prof. Love calls attention to the fact that Maxwell has not 
left the vector potential A undetermined, but has completely 
defined it. For Maxwell imposes on the vector @ the con- 
ditions that everywhere div H —0 and that in the infinite A 
itself converges strongly enough towards zero. I have ex- 
pected this objection. But although Maxwell's conditions 
may be ever so appropriate mathematically, regarded from a 
physical point of view they are as arbitrary as any other 
stipulations suitable to deliver the vector potential A from its 
original indeterminateness. That is (and this I say in opposi- 
tion to Prof. Love), though by Maxwell's stipulations in regard 
to A likewise W,— WV, is completely defined, but with an 
alternating current that which is measured with a voltmeter is 
generally not Maxwell's V, — Wg. 

What I have not expected is that even Prof. Love should 
recommend the use of a potential with an alternating current. 
The question in hand can be put this way: Definite volt- 
numbers can always be co-ordinated to any lines in the electric 
field, with a continuous current even to any pots in the elec- 
tric field. Now, isit possible, even with an alternating current, 
especially if either the intensity of the current is large and the 
voltage smal] (as in carbide furnaces) or if the frequency is 
high (as in wireless telegraphy), to ascribe definite voltnumbers 
not only to the lines, but also to the poris in the electric field ? 
I think it is impossible." Will Prof. Love assert the contrary ? 

Certainly the use of an “induced E.M.F." is to a certain 
degree a matter of taste. Nevertheless, in the last instance it is 
founded on a wrong idea—viz., that in a transformer, for ex- 
ample, the influence of the magnetic. fluctuations m the iron 
core is transferred to the windings magnetically. Actually, 
the effect is transferred electrically, as appears already from the 
fact that the magnetic field suitably disposed and with uniform 
variation does not reach up to the secondary windings.—I am, 
&c., Rz Fritz EMDE. 

Clausthal, May 28. 

THE TELEFUNKEN COMPASS. 
TO THE EDITOR OF THE ELECTRICIAN, 

SIR : I have read, in the issue of May 24 of THE ELECTRICIAN, 
the article * The Telefunken Compass." 

I think it fair tolet you know that since 1905. after the results 
of my radio-telegraphic experiences, the Royal Italian Navy 
has installed some directive radiotelegraphic stations which are 
quite identical with those described in the above-mentioned 
article. Since 1898 I have proposed and experimented with 
the triangular directive aerial. and the trials of 1902 and 1903 
which followed showed the usefulness of these directive stations, 
a number of which are working now. | 

They are constituted by a number of triangular aerials hung 
to a single central mast and united inside by a suitable commu- 
tutor. These stations ave not troubled by atmospheric dis- 
charges, and the best directive results can be obtained. Also 
the determination of the unknown position of movable or fixed 
stations 1s obtained with the greatest exactness. 

The usefulness of these directive stations has been demon- 
strated on several occasions and the results ave rendered still 
more important by the use of radiotelephonic apparatus.—I 
am, &¢., —— ALEXANDRE ARTOM. 

R. Politecnico di Torino, June 3. 
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* Page 978 in your issue of March 22nd. 


THE ORIGIN OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 
TO THE EDITOR OF THE ELECTRICIAN. 

“Ir : The following extract froma letter which Lord Crawford 
has written to me in connection with my booklet on Kelvin will 
be of interest to your readers, as it throws light on the origin 
of the Institution of Electrical Engineers. l 

“a. The first inception of the Society was in my old labor- 
atorv in a slum called Eaton-place (now swept away) lying 
between Green-street (Grosvenor-square) and Oxford-street., 
Cromwell and Alfred Varley were great friends of mine and 
were constantly with me there. I was working then on electro- 
magnetism and storage batteries, and Cromwell Varley talked 
so much about getting up a society of Telegraph Engineers that 
we decided to get one up. ... I moved my laboratory later 
to 48, Greek-street, Soho, and the first soirée of this new 
Society was held there.” 

He mentions that it was the great wish of himself and his 
friends that Sir William Thomson should be their first. pre- 
sident. The first president, however, was C. W. Siemens ; 
Lord Crawford, who was then Lord Lindsay, being one of the 
two first vice-presidents. Two years later, in 1874, Sir William 
Thomson was president, Lord Crawford being again a vice- 
president.—1 am, &c., ALEXANDER RUSSELL. 

Faraday House, London, June 1. 


"CABLES v. WIRELESS TELEGRAPHY." 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: T notice in your current issue a slight, but important, 
slip in your résumé of my " Nineteenth Century " article. You 
say I " point to the fact that the British Government have 
given preference to the establishment of an imperial Atlantic 
cable." Presumably you mean * an imperial wireless scheme." 

I would like, too, to make a few observations on the following, 
if only to render myself clear, You say : “ The Adantic cables, 
we urge, are not a ` foreign interest —4«hat is to say, if all the 
Atlantic cables were cut and put out of service British interests 
would suffer more severely than any other.” In reply to this I 
would remark that no doubt British interests would suffer 
greatly in every sense, but it can scarcely be denied that the 
said Atlantic cables are now under American organisation 
(where before the same lines were strictly British) and that, 
nationally speaking at any rate, this is a maiter to be regretted 
und made good if possible.—]I am, &¢.. CHARLES BRIGHT. 

Caxton House, Westminster, June 4. 

| We are obliged to Mr. Bright for pointing out our error 
We cannot regard the matter of foreign influence in the same 
way as Mr. Bright regards it.— Ep. £.| 


ALUMINIUM CONDUCTORS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: The article in vour last issue on the 140,000-volt trans- 
mission system in Michigan is of great interesi in view of the 
radical advance in the matter of Jine voltages. Two points 
in the description of this scheme seem more than usually 
striking and have perhaps a lesson to convey. One is the 
rise of voltage due to capacity reactance, which phenomenon 
received much attention from the pioneers of high-voltage 
underground transmission in England some 30 vears ago. 
The other feature is the extremely high value assigned to the 
loss of energy attributable to corona phenomena. - 

As you indicate. a modification in the size of conductor 
would probably bring about a material change in both of these 
factors, and this fact certainly seems to point to the desirability 
of employing aluminium for these extra-high-voltage under- 
takings. The 30 per cent. greater diameter of the aluminium 
cables will be found quite frequently just sufficient to keep 
within the critical voltage, whereas the copper equivalent with 
its smaller size will probably be quite outside the limit. 

For the scheme in question I have made a few approximate 
calculations, using Peek’s formule, and it would appear from 
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these that the critical pressure is reached at 58:5 kilovolts with | causes the mine to fire. The enemy. on the other hand, can never fire 
copper conductors and at 72:6 with aluminium. This corre- the mine unless he knows the special signe! necessity for that purpose, 
sponds to a minimum loss, under fair weather conditions and which is very unlikely to he the erso. NM 
with normal working voltage. of 730 kw. for copper and 150 for The present device (Fig. 3) works in connection with à coherer end 
Bean "n mind thefast Hint tholos Ti hable its relay, which closes the mine-firing cireuit when the signal is re- 

2 MT PR ceived. It consists in principle of i dise D, which js roteted by 
clockwork and is desigmed to swing regularly to and fro when under 

c pote . 


aluminium. 
to be greatly increased bv voltage rise, fog and other disturbing 


influences, it will be seen to be very far from negligible, and 


some simple solution of the difficulty, such as the employment 

of conductors of a la reer diameter (which for a given outlay can cee = re ee — 

be effected only by the use of aluminium) is, I submit, worthy | ow 
of very careful consideration. | P 


In several of the recent undertakings which employed 
extra-high voltage transmission the corona problem hasoctually | 
formed the deciding factor which determined the selection of ; 
aluminium line conductors, though in the United States of- 
America the import dutv of about $275 perton on aluminium | 
wire keeps the price of this commodity at such a level that it 
does not in many cases sliow to advantage as compared. witli 

ARTHUR JACOB. 


copper.—I am, &c., 
London, June 5. 


A WIRELESS MINE-FIRING DEVICE. 


Dr. Branly, of Peris, hes for some time past been engaged upon 
the design of distent-control apparatus employing wireless oscille- 
tions. We heave elready des!t with some of these devices in THE 
ELECTRICIAN, and may here refer more particularly to several 
instruments which have been designed to protect the distant-control 
system from zccidental oscillation or against a continuous stream of 
disturbing oscillations which might be set up by the enemy in time 
of war. The apparatus is especially designed for the latter purposc. 
For instance, an operator stationed at a shore station can control tho 
action of a submarine mine and thus fire it at any given moment. 
This can, of course, elso be readily done with Dr. Branlv's previous 
wireless-control apparatus, provided there are no disturbing oscilla- 
tions set up in the neighbourhood. Should the enemy, however, 
continually produce disturbing oscillations, any kind of distant con- 


2e. eee 


Fig, 2.—Atrowstic SENDING DEVICE. 


r 


the action of continuous wireless oscillations. At other times it re- 
mains at rest. The dise is acted upon by the eleetromagnets B and 
b in such a way thet certain electric contacts are made during its 
rotation, the mine being tired when these contacts are made at the 
right moment. The angular position of the disc is indicated to the 
home operator by means of the signals whieh he receives upon a paper 


Fio. 3.—DisraNT CONTROL DEVICE, 


Fic. 1.—'l'nk CoHERER. 
trol apparatus at once becomes useless. By the employment of this | strip, Should the air bo clear of signals for à short time, he then 
new device, however, it is possible for the home operator to take | sends out signals which coincide with the position of the contacts on 
advantage of the moment when the disturbing oscillations cease, in | the disc ; and in this way is able to close the mine circuit. In prac- 
order to send out à special signal which acte upon the device and | tice this signal consists first of continuous waves sent for a short time 
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in order to make the disc rotate, end then of short signa!s which serve | 200 ft. per min., while in the case of push-button control it would not 
to operate the contacts, after which the rotation ceases. The enemy ! be desirable to run at more than half this speed. 
is also able to rotete the disc by means of continuous waves, but The lift which has been installed at 151, Queen Victoria-street, by 
cannot send the proper signals to close the circuits. so that the opera- | Messrs, Seholey & Co., serves to demonstrate two systems of control, 
tor alone has control of the apparatus. | the ordinary car-switoh control and the push-button method, either 
In some crses it may be desirable to use an automatic device for | system. bemg used whenever the necessity arises. The lift traverses 
sending out the control signes, to avoid the necessity for the presence | four floors, the whole of the driving gear being placed in the base- 
of en operator. Such a device is represented in Fig. 2, end consists of | ment. This consists of a special type of direct-current motor 
a disc rotated by clockwork so as to close the circuit. by means of a set | working on 200-volt supply, driving the rope drum through worm 
of cams. When the end of the lever drops into the notches in the dise | gearing. The motor is an interesting variation from ordinary prac- 
it also closes the circuit at the mercury cups. The contact device can tice and the design has been arrived at after long practico as being 


be used either with or without the protecting device. and therotation | the most suitable on the score of reliability and noiseless running. 
of the disc is nearly in synchronism with that of the distant apparatus | The Graham motor has indeed been specially built to guard against 
for lighting lamps, starting motors or carrying out other distant | noise, and the performance of the motor and gearing on the lift we 
control operations. are describing is a good example of noiseless operation. This feature 
We also illustrate a new form of coherer (Fig. 1) which Dr. Branly | is obtained by carrying the drum on a special quality steel shaft, the 
has devised for employment in connection with the present apparatus. | worm and wheel being cut from high grade material and turned from 
It is è modified form of his tripod coherer in which three polished , the solid, thus ensuring perfect action. 
steel points rest upon a steel plate, the clectric contact bet ween them | Placed alongside the driving gear is the switchboard, on which are 
being varied by the section of the waves. The new coherer consists of | carried the main switch, fuses, the relays for the push-button device 
a highly polished steel cylinder C ; this carriesa short rod a which is | and four contactors which are common to both the car control and 
insulated from it and upholds a head-piece o. "This latter serves to : the push button. While safety in operation has been specially con- 
carry three arms m by means of pivots. On the ends of these arms | sidered in both systems of control, there are one or two notable safet y 
are steel projections with rounded ends which bear upon the steel | devices in connection with the push-button control.” One is the over- 
cylinder so as to make the contact. The whole is placed in à vacuum | winding gear so designed as to operate if the lift from any cause runs 
tube, the base of which is first silvered end then soldered to the metal | bove or below the top or bottom floor level. This over-winding gear 
base A. Current. is brought to this bese and also to the upper part of | has some point of resemblance with the well-known gear used on 
tube by the wires ff. Above is à bulb with a pair of electrodes sa, so | colliery winding. On an extension of the main shaft is carried a 
thet the state of the vacuum can he readily observed by sending an | worm. the length of which is made to correspond to the travel of the 
electric discharge across the contacts. lift. During the operation of the lift a large block nut traverses the 
| worm and in the event of the travel being beyond the normal limits 
this nut engages with a catch causing a contact ring upon which 
| carbon brush contacts are arranged to turn so that the brush passes 
THE GRAHAM LIFT. on to an insulated portion of the ring, thus interrupting the circuit. 
The contact rings, of which there are two. are so arranged that one 
ring has a slight lead over the other. The first one is connected in 
series with the contactor circuit and with the interruption of this 
circuit the lift would immediately come to rest. If by any chance 
the contactor were to stick the main circuit would be interrupted at 
the second ring. The action of the over-winding gear also lifts a 


Messrs. Scholey & Co. have become associated with a prominent 
firm of lift makers, Messrs. Graham Brothers, of Stockholm, and have 
been appointed to deal with the Swedish firm's interests in this 
country. As a first start in this direction a lift working on the 


counterweight which has the effect of re-setting the apparatus, so 
| that when the lift starts down again the weight will descend and turn 
| the contact rings to their normal position. 
Another safety device, which is worth noting. is an automatic 
slowing arrangement. This is designed to come into action when the 
lift is operated by the ordinary car-switch control, and is travelling 
| at 200 ft. per min. In circuit with the main-switch control are a 
| series of ring contacts which are fitted on to the end of the drum 
! shaft and are operated by a reduction gear. "The use of this arrange- 


ment is that if the lift man by any 
- chance should forget the floor he is 
Ov" approaching, the lift will be slowed 
up and stopped automatically at the 
a Y. top or the bottom. 
"f Tn if The gear is also fitted with an im- 
UEC NEA c proved form of band brake which is 
m ER operated by a solenoid specially 
T WS wound for elevator service. The 
brake is releascd by exciting the 
solenoid which lifts an armature 
connected to a lever fitted with an 
adjustable weight. to give a large 
, Margin of adjustment. Further, 
\ there is fitted a switch which comes 
4 into operation immediately the 
y brake is operated or lifted, this 
XT switch being opened automatically 
D by the armature of the solenoid. In 
- —— connection with this switch a resist- 
ance is inserted in the solenoid 
circuit, thus reducing the current 
and preventing the solenoid being 
overheated by the continual working of the brake. 
Tho method of control is, perhaps, the most interesting feature, 


n 


View oF GRAHAM LIFT GEAR, SHOWING McToR ASD OvrgwiNDING EQUIPMENT. 


Graham princip'e was on show at Messrs. Scholey's offices on Monday , 
last and we were then able to perceive that the equipment possesses | 
many interesting features. _ and as already indicate 2 lift is ishcd wi o inarv 
Perhaps the most important of these is the ease with which the lift | controller and a icis ae pu E jum 
can be worked either on the push-button or ordinary control system. | a series of push buttons are carried in the car each of which indicates 
As is well known the former system is of great use in hotels and blocks | a given floor. The operation of any one of these buttons will ps 
of offices, though on the other hand where it is desired to carry large | the car automatically to the floor required ue ds A ree a 
numbers of people the ordinary methcd would be emp'oyed on ac. | regards open gates being provided. The spertion is e Tallone. as 
count rd the higher speed at which the lift can be workcd. It is, for | soon as the button is pushed a relay keeps the circuit clo ed until the 
example, customary to run a car-controlled lift at a speed of about | lift arrives at the floor. The circuit is maintained and broken in the 
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Burcaria. - tM. Ivan Stoyanovitch. 


following manner: A contact maker, consisting of a split drum is 
driven from the main shaft through the medium of a chiin and 
Round this contact drum are arranged a number 
of arms Corrving copper gauze contacts, an arm corresponding to each 
Whenever a button is pushed the relay closes the circuit and 
current flows through the arm and the drum with which it is in con- 


The contact is mount:d on a screw end during the period of 
The effect 


sprocket wheel, 
floor. 


tact. 


rotation travels for a short distance in a lateral direction. 


of this is that a small opening cut on the faee of tho drum pissos 
sooner or later under each contact and if such contaet were in action 
the circuit would be broken directly the gap in the drum fees passed 
The length of lateral! travel depends entirely on the 
number of floors controlled ; for instances, if the push button for th» 
first floor were in operation the contact drum wou'd only move è 
comparatively short distance before the contsct arm (corresponding 
to the floor) cime to the gap in the drum and brake contact. Another 


under it. 


distinetly new feature is the use of a second push button at each lift 


gate, by which the ear can be returned automatically to the ground 
The accompanying illustration which shows the overwinding 
device and motor gives a good idea of the genera! appearance of the 


floor. 


Graham lift mechanism. 


THE INTERNATIONAL RADIO-TELEGRAPHIC CON- 
FERENCE, 19812. 
This Conference commenced its tig on Tuesday at the Insti- 


tution of Electrical Engineers, Victoria Embankment, London. 
The sittings are private. We have received the following brief account 


of the first day's proceedings :— 

Speaking in French. (the official language of telegraphy). the Post- 
MASTER-GENERAL (Mr. H. Samuel) greeted the delegates in the name of 
the King and the British Government. He said that since. the Radio- 
Telegraphic Convention was agreed upon at Berlin in 1906 wireless 
telewraphy had increased rapidly in importance. particularly in its 
function of assisting and safeguarding navigation, But it was not to be 
supposed that a Convention, however farsecing it might be, could be 
prepir:d. for all eventualities or anticipate the developments in the 
appli ation of a young and vigorous scienee, It is evident (he continued) 
that the regulations made in 1906 require to be extended, improved, and 
even dà part recast, The recent disaster to the “ Titania” which we all 
deplore, has given prominence to the need. for a fuller use of wireless 
te! grmraphy at sca, and for the discovery of fresh methods to enable it to 
dis harg: more efficiently its important duty of preventing disasters and 
of aidivz ii the werk of rescue, Ceriiin measures necessary or desirable 
for this ond li» perhaps outside the limits of the Convention which this 
Confer aes is summoned. to consider, It is possible that among these 
will bs found the measures reliting to the compulsory installation of 
vir loss telegraphy on board ships. However that may be, His Majesty's 
Govoriment, so far as the United Kingdom is conceraed, and I do not 
doubt the other Governments also, will welome the opinions of this 
great assembly on this subject, particularly in respect of the uniformity 
which may be found possible in the hiws that cach country may enact 
to vive effect to a wider use of wireless apparatus. 

Here KokEBLER (Germany) expressed the great satisfaction it was to 
the Conference to meet in London, the greatest metropolis of the world 
and the greatest centre of commerce and navigation. On behalf of the 
Conference he requested the Postmaster-General to convey their respect- 
ful homage to His Majesty the King. 

This was supported by M. Perk, the doy of the Conference, 

The PosrMasTER.GENERAL undertook to convey the message of the 
Conference to His Majesty, and regretted that his ministerial and 
Parliamentary duties would prevent him from taking part in tho sittings 
of the Conference, He therefore proposed. that. the presidents chair 
b^ taken by Sir Henry. Babingtoa Smith, whom many of them would 
know as a former secretary to the British Post Office. 

This was approved, an ! Sir H. Babington Smith will preside over all 
the deliberations of the delog ites. 

Following is the list of delegates of the Goveriments and the repro- 
sentatives of the Ridio-Teleeriphie Companies present at the Con- 
ferenc me 

ssistant Postmaster-Goneral). 


Recerrion Commitres.--Capt. Cecil Norton, M.P. (Assis 
coidint. A. B. Walkley, H, Davies, 1.S.0., A. G. Ferard, W. H. M. Selby. M.V.O., and 


J. !. d Wardt. Secretary, A. T. Taylor. 
REFRESEYTINS THE BUREAU INTERNATIONAL ( BERNE). — M sssrs. A. Crescitz, J. Hom- 


bereer and Fr. Szswill. 
GOVERNMENT DELEGATES. 


Arsentina. —His Excellency M. V. J. Dominguez, M. Augustin Sal. . 
: Austria-Hunsary.-~Dr, Chevalier Waener von Jaurere, Dr. Rudolf von Ostheim, 
A. Linnine-r, Baron F. von Teufenstzin, *M. Charles Follért, tDr. G. Hennyey de 


Henny, and ** M. J. Hollis, 
Bewstum. -Messrs. J. Bannzux, A. Doldim>, R. Goldschmidt, M. Halewyck, and René 


Cortal. 
B-outa-HESzE3^virA.-- Maior-Gnora! O^iginger, A. Daninger, J. Pranbosck. Capt. 


J. Glatter, Cant. A. Cicrli, and Lieut. Romeo Vio, 


Brazil. - M. Francisco Bhering. 
Beitisy Coromes.--Unton of South Airica,—Sir R. Salomon. G.C.M.G, and T. P 


Nightingale Austratia.~-Sharles Brigat, F.R.S.E. Canada.—-G. J. Dssbarats and C. P. 
wards. India. -H. A. Kirk. C.LE., and F. E. Demostor, C.LE. New Zealand.— 


C. Wray Palliser and T. E. Donne. 


Cuir — M. C. E. Rickaldes, Lieut. Ane:l C. Ramirez. 
Danmark. tM. N. Moyer, tCapt. J. A. Voshtz, tCapt. R. N. A. Faber, and tM. T. F. 


Krarup. 
Doren Incres. - J. J. Perk and F. Van der Goot. 


E;vrr. -tCom. J. S. Liddell. 
FRANCE.- Messrs. A. Frouin, N. B-lueou. tl. Poulain», Cartier. Ferrié, Capt. Foss»y, 


Lieut du Paty d? Clam, Duchene, Morvat, Michel, Capt. Brenot, De Felcourt, Bouthillon, 
and Lacomverad s. 


GzRMANY.- tMessrs. Koehler. *tWachenfeld, **tProf. Dr. Strecker. *tSchrader, 
tO»?tsch, Dr. Krauss. Capt. Frelitz, Capt. Lutter, ** Dr. Beyeerow, and tBarckhausen 


(Inspector of Tel -eraphs). 

Great Britains. tSir H. Babineton Smith. K.C.B.. C.S.].. E. W. Farnall. *t R. J. 
Mickay, F. W. Home, tCapt. F. G. Loring, Cart. E. F. B. Charlton, Capt. W. R. W. 
K^ttl»w?ll, Lieut. John A. Slee, Lieut.-Col. G. M. W. Macdonorh. Com. R. H. H. Boys, 
D.S O.. together with J. Lauden, A. W. Cross, J. E. Tavlor, and Messrs. W. B. Harris, 
A. Gordon, F. Addey (as Aczistant Secretames at th? Conference). 

Geeece.— Lieut. Constantine Dossios. 

H. :LAND.— Cipt. J. P. Guerin. G. J.C. A Pos. and H. J. Nierstrasz. 

IrAL v.- - Th? Hon. Prof. A. Battelli; Com. Q. Maiorana. Dr. Chevalier E. Mirabelli, Com. 
V. Pull:no, Ch»vali?r Capt. C. Rey di Villarey, Prof, Chevalier G. Vanni, Chevalier Capt. 
C. Birdelloni, Chevalier G. Gnems. 

Jaran. --Capt. Kenji Id». Lieut.-Com. Sriichi Kuross, Tetsujiro Sakano, Ryuji Naka- 
yami and Harumichi Tanabe, 


Mexics,- -No representative. 
Monaco- His Excellency M. F. Roussel. and Baron A. Berpet, 


Morocco. Cid Mohammed bel Att as el Kabbay and M. Ascensia, 
Norway.— Mr. Heftye, K. A. Knudssoen, L'sut.-Col. K. Domaas, and Lieut. B. L. 


Gottwaldt. 
Persia. --Mirza Abdul Ghaffar Khan and Mr. Casey. 


Portugal. — A. M. Da Silva. 
RIMANIA. - Cart. Cesar Boerescu and C. Vidic. 
Russia. - Mr. Do Etter, C.V.O.. ** Prof. Ossadtchy. tCol. Euler. M. Soreueievitch, Baron 


Col. De Winzken, *Lieut.-Col. Sokoltzov, Lisut. Schmitt, Lieut. Dmitriev, Lieut. Stcha- 


stnyi and Mr. Skritski. 
SiaM.- Luans Sanpakitch Prescha and W. J. Archer. C.M.G. 


Sras. Col. Garcia Roure, Cart. Fernandez Quintana, Capt. Juan Carranza, Lieut. 


Jaime Jan:r. Jacinte Latrador y Guzman, Nieto y Gil. i 
SWEDEN.- tSven Ludvig Herman Rydin. *Comt: H. A. Hamilton. *Com. Henri 


Leopold d» Chamns and Lieut. N. L. Akerblom. 

Turkey. - Mchmesd Emin Bey, Fahry Bey and Lieut. Osman Saad: Bey. 

UNiTZD STATES OF America.- Rear-Admiral J. R. Edwards. Capt. D. W. Todd. Prof. 
Dr. L. W. Austin, Com. G. O. Sguir, Com. E. Russel. Com. C. McK. Saltzman. **Mr. 
J. L Waterbury, Dr. A. C. Webster. Mr. J. Hays Hammond, jun.. Mr. W. D. Terrell, 
Prof. W. L. Moor». Mr. J. Q. Walton, and Mr. F. A. Kolst?r. ul 

URugUAY.--His Exc:llenc? M. F. R. Vidiella. 

Th sien (*) indicates tnat this d-lepate represented his country at Berlin in 1993, and 
th? sie (t; that ho was selected for this honour at the second Canferenc? at Berlin in 1905, 


RADIO-TELEGRAPH COMPANIES’ REPRESENTATIVES. 
Marconis Wireless Telegraph Co. (Ltd.). - Com. Guglielmo Marconi, Godfrey C. Isaacs 


and W. W. Bradfield. 
Sremins Brothers & Co. (Ltd). — Mr. Hird. 
Compagnie Gonecale Ratiotelecraphique. Messrs. ** Bordslongue and *t Sins. 
Sonet: Francaise Radro-electnique. M. Giradzau, 
Compaanie Feranzaise, Maritime et Coloniale de Teleeraphie sans Fil (system Maroni. — 


Baron d: la Cheyrelere. 
Com: agnis de Telecraphie sans Fil (Belgiguey.— M. Maurico Travailleur. 
Geszschaft tur drahtioss Telegraphic, m FH. Ten urv&on syede, Count Arcs. 
Deutsche Betriehbsecsst!, hatt jur drahtlos’ Telezraphei Dheg system). —Mr. H. Bredow. 
Com» ania na.ior de dH Telegrafa sin kilos, -Count Albz. 


Tetztunken Co. of Amori: d. Mr. R. Prund. i l 
MM. Boreeloneu? and Sins, who now appear for the Franch C», Générale Radio-tél*- 


graphiqu2, both reprasontad the French Government at Barlin in 1923 and 1925. 


—- 


On Wednesday evening the delegates to the Conference were enter- 
tuned at a banquet given by the Goverament at the Grafton Galleries, 
Londoa, when the chair was occupied by the Postmaster-General Mr. 
Herbert Sumuch who referred to the great services to wireless telegraphy 
of Sir Oliver Lodge, Count Arco and Mr. Marconi. 

A reception to the delegates of the Conferene» was given vesterday 
(Thursday) by the Postmaster-General at his London residence 31, 
Por she st sr-tercace. | 


Oa Monday next the delegates will be received by the King at 


Buckingoam Palace. 


ELECTRIC LIGHTING OF THE HOUSE OF COMMONS. 


‘The report of Mr. E. Treacher Collins to the First Commissioner of 
Works regarding a proposal to substitute electric ligat for gas in the 
House of Commons was recently issued as a Parliamentary Paper 


(122). 
— Mr. Collins says that on April 26. 1912. he. together with Dr. Parkes, 
visited the Debating Chamber at the House of Commons and inspected 
the present arrangements for lighting it with gas, and the proposed new 
arrangements for clectric lighting, in order to see if the latter were in any 
way likely to be injurious to the eyesight of members of Parliument. He 
found that the proposed electric lighting is to he effected by groups of 
three metal filament incandescent lamps. enclosed in a holophane globe, 
which is placed over a square pane of ground glass having an amber tint 
and an ornamental patter. on it. 

(a) Ultra-violet rays may produce irritation of the eves: they are to 
a great extent cut off by the passage of light through glass, and are com- 
pletely cut off by glass of an amber tint. The rays from the electric 
lamps at the House of Commons will be filtered by pissage through three 
layers of glass—(i.) that covering the lamp itself. (ii.) the holophane globe, 
(iii.) the ornamental pane of ghiss. The ultra-violet rays will be cut off 
by the amber colour of the latter. "her? is, therefore, no fear that the 
eyesight of members of Parliament will be atfected by ultra-violet raya. 

(6) An amount of illumination equal to one candle foot is the minimum 
amount usually considered requisite for reading purposes. He was in- 
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formed that the amount of illumination on the benches with the present 
gas lighting is four-tifths of a candle foot. and that the same amount or 
more, as he should think desirable, can be obtained with the electric 
lighting. ‘The amount of illumination in all parts of the Debating 
Chamber is not the same. The illumination from the roof is supple- 
mented on the back benches by lam ps fixed to the pillars in front of them. 
These do what he was told was required of them—ce.. light up the faces 
of members so that they can be seca by the Speaker. They are not, 
however, situated in the best position to enable members on the back 
benches to read. For this parpose it weuld be desirable that the light 
should come from behind them. 

(c) Uniformity of illumination, — Variation dn the intensity of illu- 
mination at its source so that there are glittering or glaring points is often 
found to be a source of discomfort to the eves. In tho squares in the 
roof of the Debating Chamber he fousd the illumination to be more 
uniformly diffused and freer from poits of a glitteriag character when 
they were lit by ebetrie light thia whea they were lit by gas. This is 
accounted for by the dispersion of light which is produced by the holo- 
phane globes around the electric lam ps. 

In the course of a debate oa this subject ia the House of Commons, 
after several members had pointed out the lack of necessity for any 
change and alleged that it wou'd mean an inereased cost, Mr. 
Wedgwood Benn, replying for the Offie? of Works, said he did not 
agree with the opinion that electric light was undesirable in the 
Chamber. The electric light had been partially installed already, and 
he maintained that its effect on the eves would be just the same as 
that of gas, for both would come through the glass roof. The cost of 
electricity would b» only £250 a vear, and there would be a saving of 
about £140, or half the expenditure on maintenance. Moreover, 
electricity was safer than gts, and it would help in the better venti- 
lation of the House, because at present the ventilating fan could not 
he revolved as fast as was desirable lest it should blow the gas out, 
The Chamber itself was now the only part of the Palace of West- 
minster where gas instead of electricity was used as the illuminant, 


LEGAL INTELLIGENCE. 


mur rae 
Tramway Employes' Unions in Australia. 


The hearing of the application for an award fixiag the rates of pry and 
hours and conditions of work for members of the Australian Tramway 
Employés” Association has been continued before Mr. Justice Higgins in 
the Federal Arbitration Court. 

Win. d. Mitchell trackman employed by the Melbourne Tramways Co., 
gave evidence, and said trackmen wanted to be pud when they reported 
themselves on the occasions of foga, even although they were not detailed 
for duty. He admitted in eross-examination that the men had never 
asked for payment 

A number of witnesses, including James Clinch, Alex. Mayo, J. d. 
Simmons, W. O Rhen and Thos. O^ Shea, gave evidence as to the condition 
of work and rates of pay. Ae., in Melbourne. The latter (a shed foreman) 
said he got 10s. a day for a 48-hour week and he worked on alternate 
Sundavs. John Young, an engine driver in the employ of the company, 
said he was getting £4 a week, but he thought he ought to reecive £5 a 
week. 

A conductor named Henry Searborough, in the course of his evidence, 
claimed that employés should receive at least a fortnight’s leave of 
absence on full pay and should get a month's notice of the date of the 
holiday. They should also be paid when off duty as the result of an 
accident. 

Subsequently some witnesses from Ballarat gave evidence as to the con- 
ditions of service in that town, and the inquiry was again adjourned, 


Electric & Ordnance Accessories Co. v. Hancock. 


This case was down for heating by Mr. Justice Warrington on Tuesdays 
but counsel for plaintiffs ask his Lordship for an order by consent upon 
terms agreed between the parties; giving Judgment for plaintiffs on the 
claim for £200 payable by 100 monthly instalments of £2 each, the first 
to be made on August L 1912, and ta default of any instalment the whole 
balance remaining unpaid to become payable forthwith : aad also giving 
judgment for plaintitfs on the counter claim. each party to bear their own 
costs. 

His Lordship made the order agreed upon, 


BOOKS RECEIVED. 


[Copies of the undermentioned works can bo had from The Blectrictan office, post free 
(unless otherwise stated), on receipt of published price, adding 34. for booka published 
under 98., and 5 per cent. for books published net. Add 10 per cent. for abroad or for 
foreign books.] 


* Practical Exercises in Physiological Optics.” By George J. Burch, 
M.A., D.Se., F.R.S. (Oxford, 1912: Clarendon Press.) 4s. nett. 

" Proceedings " of the American Institute of Electrical Engineers. 
Vol. XX XL, No. 5. May, 1912. SI. 

* Proceedings " of the Royal Society of Edinburgh. Session 1911-12 
Vol. XXXIL, Part Hl... (Edinburgh, 1912: Robert Grant & Son.) 63. 2d 

" Seionce Abstracts” Volo NV... Part V, No. 173. Section. A.. 
Physies. Section B., Electrical Engineering. (London, 1912: E. & 
E. N. Spon.) Each part Ix. àd., post free. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstracts from some of the specifications recently published have been specially 


compiled by MESSRS. MEwBURN, ELLis & Pryor, Chartered Fatent Agents, 70 and 72 
Chancery-lane, London, W.Ci 


1911 SPECIFICATIONS. 
3.036. 3.097, 3.038 ANsus. Railway safe-running devices. (7 2 10.) 
8.355 BoppAM. Hydravlically balanced electric lifts. 
8.460 Barton & Carter. Electric coupling for earthing meta! pipes and the like. 
10.827 Mitton. Hien-tension electric coils, such as induction coils, transformer coils, 
_ armature and other windings, and th? process of formine sam». 
F Consists in winding between successive layers of wire a layer of duplex rubber gum, 
Tr? rubber is qvite tacky. very soft and pliable, and the wire ts laid under some 
tension for the purpos2 of compressing and to forc? th: rubber into the'eroovez between 
tn? lower layer of wire and between the: wire being wound. When th? coil is com- 
pletsd the supporting flanges are removed and replaced by rubber flanges, The 
whole is clamped very tigatly in a vulcanisine mould of tin or aluminium. and heated 
to the required temperature. The rubber comprises alternate layers of compounded 
rubber containing aconsid2rabl2 percentage of sulphur and of Para gum. Th? Para 
gum is roll:d vary thin (known as gutta-percha tissu2) and applied to the com- 
pounded rubber sh?st before the duplex rubber tap? thus formed is wound into the coil. 
10.828 Mirton, Maern-to ienition system for internal combustion er zines. 
11.019 Dawson & Buckuam. Electrical apparatus for transmitting and rec:iving signals. 
11.794 Ryan. Machine for making electrically weldzd chains. 
13 648 Sritte. Electrical switch devizes, applicabl® to the wireless control of mines or 
other apparatus. (20 7 10.) 

Consists of a tim? switch, a step switch provided with a return devices, a synchron- 
binz switch and a workins switch, the tim» switza and the step switch being each 
provid:d with a contact devic2, and th? said devices baing so arranged and co-operate 
ine in such manner that the circuit for th? working switch is clos:d only when a 
number of imvulszs is eiven is such manner that the first impuls? is given at the 
beginning of a predetermined tim? interval. and the last at the end of the tim? 

J inta val, the operation of the said working switch being independent of the periods 
of tim? between the intermediate impulses. 
14.683 Siemens Bros. & Co. & Riper. Tel»phons transmitters. 
14.731 Ratnaup. Glow lamps for advertising purposes. (22 0 10.) 
15.883 Ferranti Limiten & Fierp. Electric heating and cooking devicas. 
16.604 BENZ & Co. (Rheinische Gasmotoren Fabrik Akt-O:s) Ignition devices for 
d|.i-| internal combustion enyines operated by heavy hydro-carbons. (19 7,10.) 
16,955 Wess. Telephonic instruments including transmitters. 
17.452 Crark. Electrical influence machines (without sectors). 


* 
.* 
* 


19.182 Lucas & Jenkins. Electric lampholdars. : 
19,553 BETuLANDER, Electrical connecting apparatus op;rated from a distance. 
(3 3 10. 


20.452 Brown. Electric measuring instruments. (8 10 10.) 
22.000 Copeman Evectric STOVE Co. Electric cookers. sh 
22,039 Pring. Electric apparatus for sienalling or communicating p?riodically between 
on? part of a shin or plac? and another. 
22.049 Euner & Hotmstrom. Telephone transmitters. 
23.345 Hurst. Railway signalling apparatus. 
23.979 Harvey. Incandescent electric lamp and holder therefor. 
24.003 HEILBRUN. Electric switch. (No. 2. 1910.) , 
24.098 Petersen. Sound-amrlifying devices for telephones, ear and speaking trumpets, 
and the hike. (11 11 10.) l 
A device for rarefying the air within the recziver by heating electrically or otherwise, 
25.179 WEHRLIN. Process for treating anode residues. (30 01,11.) 
25,902 WEBER & Co. Electrically heated ovens. ; 
27.155 Peto & Perc & Raproxb, Lto. Electric inspection lamps for use on automobiles. 
27.686 Conran. Vapour devices for rectifying electric currents. (10 12 10.) . 
29.394, 29.325. 29.306. 29.307. 29.328 of 1911. Angus. Railway saf2-running devices. 
(Divided applications on 3,036 11.) 


1912 Si ECIFICATIONS. l 
579 GRUBER & FRUHWIRTH. Automatic safety switch for electric currents. 
919 GRoHMANN. Electric furnaces for endothermic eas reactions. 
957 Dickson. Alkaline electric accumulators. 
1.817 Recorn. Electric switch michanism. 
1,983 Brann & Simester. Electric heaters for liquids. 
2.890 CRAwroRD. Electrical switchs. . 
3.924 SIEMENS SCHUCKERTWERKE GES. R:pulation of direct and alt:rnatine-current 
dynamo-slectric generators. (18 2 11.) . ; 
R:lates to s?lf-2xcited direct and alternating-current generators and consists in 
regulating the field streneth by means of an external electromaenetically saturated 
circuit admittine of reeulation and connected to fixed points of the armature of the 
Commutator generator. "ur 
4.535 KORTING & MATHIESON Akr.-Ges. Cover fcr direct-current electricity meters. 
(10 114 112 
4,670 STRATTON & CLAREMONT. Stulfne boxes employed for packing and sealing the 
ends of electric cables in joint boxes and the like. ; 
7,574 SIEMENS-SCHUCKERTWERKE GES. Winding of th? rotors of dynamo-electric 
machines. (28 3 11.) rangs 
10.280 Ancus. Railway safe-running devices. (7210. Divided application on 
3.097 11. Feb. 7.) ME" 
10.281 aes Railway safe-running devices. (7 210. Divided application on 
,093 11.) 


APPLICATIONS FOR PATENTS. 


_ Note.—The undermentioned Applications (except those marked *) are not open to public 
Inspection until after acceptance of Complete Specifications. Those marked * are open for 
inspection 12 months after the date atlached to them, tf they have not been published previously 
in the ordinary course. Names within parentheses are those of communicators of tnventions. 
When complete Specification accompanies application an asterisk is affixed. 


April 15. 1912. 
8.843 Mansy. Electric bell alarm. ; 
8,846 HAWTHORN & McNEALE. Telephone systems and the registration of calls and 
messacos therein. 
8.857 Netson. Wave-motors. (207 11, U.S.)* 
8,854 KEARNS. Ceiling roses and like electrical fittines. 
8,894 FAGERLUND. Electric measuring instruments.” "e 
8,907 GeneraL CoMPostNo Co. QO.w.B.H. Arc lights. (Divided application on 
15.474 11. 37. 47 10, Germany.)* 
April 16. 1912. 
8917 Hacsarp. Automatic photometric electrical variable resistance. 
8.951 Hynes. Non-polar, unipolar or homorolar dynamo. S ree 
8.982 Soc. A. Granoux & Co. Producing electric contacts at adjustable periodic inter- 
vals. (10 10/11, Franc>.)* 
8.997 JOHNSON. Telephone exchanee systems.* 
9.010 B.T.-H. Co. (G.E. Co.. U.S.) Telephone metering systems and apparatus 


therefor. : 
April 17. 1912. 
9.016 Fairless & Warren. Contacts for electric controllers or switches. 
9,075 LEUCHTER. Electro-deposition of metals.* ; 
9.076 E E (A.E.G., Germany.) Suspension devices for cables, trolley wires and 
the like. 


9,079 BERGMANN ELEKTRICITATS-WERKE Axt.-Ges. Governing turbines. (19/4/11, 
Germany.)* 


il 
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COMMERCIAL AND INDUSTRIAL SECTION. 


SD Gap «ma M rmn 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
BRITISH NOTES. 


Accrington.—4At this week's meeting of the Council Ald. Higham 
said tenders from foreign firms for electrical stores, &e.. were con- 
siderably lower than those from English firms. The Electricity Com- 
mittee had. however, prevailed upon English firms to modify their 
prices. and so the tender of one of them had been accepted. 


Barrow.—On the past year's working of the electricity supply 
undertaking there was a gross profit of £1.673. and the net profit was 
£967, which has been placed to reserve. 

Bath.— Metallic filament lamps are to be substituted for gas lamps 
for the public lighting of four additional thoroughfares, 


Bermondsey (London).—The Electricity Committee reported. to 
the Council on Tuesday thet they had received a letter from the L.G. 
Board as to the local inquiry recently held by one of their inspectors. 
and the Board forwarded copies of an Order they had issued deter- 
mining the appeal against the refusal of the London Count y Council 
to sanction the borrowing by the Borough Council of sums amounting 
to £18.563 for extending their electricity undertaking. 

The L.G. Board state they are unable to deal with the whole of the 
proposed loan of £18,872. as their power only extends to the determina- 
tion of the appeal against the decision of the County Council in respect of 
the loan of £18,563. In arriving at the amount of the loan sanctioned for 
boiler house and foundations, the Board state they have deducted £162 
in respect of the debt outstanding on the foundations, which will be 
superseded, and that the loan is sanctioned on the condition that, what- 
ever the actual cost of the proposed works be, it will be defrayed to the 
extent of £162 out of current income, The periods for which the loan 
has been sanetioned are as follow :— 

£6,052 for generating pliant, 17 vears: £O.IST for boilers and feed 
pamp, 15 years; £5,030 for condensing plant, 10 years: and £1,138 for 

boiler house and foundations, 30 years Application has again been 
made to the London County Council to know whether they will lend 
LIS 401 for the periods above mentioned. 

The report was approved. 

Birmingham.—The Electric Supply Committee recommended the 
Corporation to increase the salary of the city electrical engineer and 
menter (Mr, R. A. Chattock) from £1,200 to £1,500 per annum. 

Since Mr. Chattock’s a pperutment the outpat of the undertaking has 
greatly Increased and. since 1907. the units sold have Increased from 
10,000,000 units to 10,.000.009 units hst vear. All the plant extensions 
have been designed and carried out by Mr. Chattock, and in order to 
meet the requirements of the greater city a new station must be erected 
at Nechells; and the present system adapted to meet the increase in the 
demand for chetricity for light aad power. 

At the meeting of the Council on Tuesday it was decided, on the motion 
of the Lord Mayor (Ald. Bowater), that increases of salaries of the higher 
oficias should. only be brought up in February, and. consequently. 
the reommendation to inerease the salary of Mr. Chattock was with- 
drawn, Tho Chairman of the Electri» Supply Committee, Mr. Ellaway. 
said he withdrew the recommendation with regret, but he hoped that when 
the matter was brought up next. February the Council would remember 
that an increase of salary was overdue. 

Board of Trade Exhibitions.—The Board of Trade have decided, 
on the recommendation of its Advisory Committee on Commercial 
Intelligence, to arrange for the formation by H.M. Trade Commis- 
stoners in the self-governing Dominions, of extensive collections of 
samples of hardware and tools of foreign manufacture. which compete 
In those Dominions with similar goods of United Kingdom origin. 

The samples will ho accom pened in all cases by detailed information as 
to country of manufacture, price, rates of Customs duty, &e. A number 
of simples have been received from the Trade Commissioner for South 
Africa (Mr. R. Sothern Holland). including such goods as general hard- 
Ware (nails, bolts and nuta. lamps. glassware, locks, stoves and wire). 
Arrangements have been made with the Chambers 
of Commerce at Sheffield and Birmingham for their exhibition in those 
cities at an early date. The samples will subsequently be exhibited in 
London, and the Board of Trade will also be glad to arrange, so far as 
practicable, for their exhibition, wholly or in part, at other industrial or 


commercial centres. 
Bourton-on-the-Water.— A parish meeting is to be called in order 
to consider the scheme of the Rural Electric Supply Co. for the 


supply of electricity in the district. 


Mechanies’ tools, &c. 


| 
| 


Derby.—The Council propose to apply for a provisional electric 
lighting order for Kedleston. Quarndon. Driftield, &c. 

Dublin.— The report of the Electricity Supply Committee for the 
quarter ended. March 31 states that very satisfactory progress was 


made. over 200 new consumers being added, 


Dudley.— l'he Tramway and Lighting Committee recommend that 
the salary of the borough electrical engineer (Mr. C. E. Savage) be 
increased from £250 to £275. 

Dundalk.~—The inauguration of electricity supply took place on the 
Ist inst. Already there are over 130 applications for electric current. 


and as supply ix now available the applications will no doubt be more 


numerous in future. 
Eastbourne.—(Consideration of a report by the electrical enzinect 

(Mr. Brydges)as to the provision of new plant has been deferred. and 

Diesel engine plant in other works is to be inspected and reported 


upon. 
Electric Smelting of Copper.—At the recent mecting of the Tan- 
ganyika Concessions (Ltd.). the chairman (Mr. T. White) said that 
electric smelting tests had been carried out at Urine (Savoy) on 50 
tons of ore from Katanga. 

The tests were carried out in a steel furnace. and although it was not 
specially designed for the treatment of copper. the tests were satisfactory, 
It has been decided to carry out further tests at Uyine with a furnace 
specially designed for copper. Lf the tests (on 400 to 500 tons of ore) 
were thoroughly satisfactory the furnace would be shipped to Katanga. 
As the electric smelting proposals required a large capital, it was neces. 
sary. before going on with the process, to make certain that those ex peri- 
ments would give satisfactory results. When they were certain of that 
the Union Minière would submit a plan for the formation of a subsidiary 
compiny for carrying out the electrical part of their programme. [t was 
estimated that, with the Lufira Falls, if the electric process was proved 
à commercii success the power developed would be able to produce from 
6.000 to 8,009 tons of copper a year. 

Electricity Supply in Urban & Rural Districts.--At the annual 
mecting of the West Riding Distriet Councils’ Association on Tuesday 
Mr. W. B. Woodhouse, manager and chief engineer of the Yorkshire 
Electric Power Co.. read a Paper on “ The Supply of Electricity in 
Urban and Rural Districts" 

Mr. Woodhouse said much of the opposition to the development. of 
electricity supply had arisen from the notion that the granting of powera 
to a company would introduce a monopoly, He though that notion was 
based on a misconception of what an electric supply company really did 
supply, which vas, ultimately, light, power and heat —eleetricity being 
merely the medium by which those commodities were delivered tothe 
users, Unless the light was cheaper than other illuminants, unless the 
power was cheaper than steam, and the heat cheaper than other forms no 
business would ho done. Electricity could only be a monopoly when it 
became cheaper than all its competitors—a state of affairs devoutly to be 
wished for: when that time came the country would be free from the 
curse of smoke, and would enjoy the cheapest power in the world, and 
would be proportionately prosperous. fn rural districts the need for 
electricity might be divided under three main heads—street lighting, 
cottage and house lighting, and power supply to farmhouses. In such 
districts a eheap supply could only be given at a cheap rate by the use 
of overhead mains. [ni large towns the nse of electricity for lighting and 
power was so great that the demand was concentrated on a short length 
of mains and underground cables, though much more costly, might be 
used. Generally speaking, however, the cost of overhead mains was only 
half that of underground ones, and if electricity was ever to be sold at as 
cheap a price as engineers hoped overhead wires mu-t be used except in 
the centre of towns. Objections had been raised to overhead wires on 
the score of unsightliness, but the same argument was used when telegraph 
wires were first put up. and more recently when electric tramways started, 
In both cases the wires were more unsightly than electric supply wires need 
be. The Yorkshire Electric Power Co, had over 80 miles of such lines in 
use. The use of electricity on farms was steadily increasing. Apart 
from the saving in cost. the greatest advantage to the farmer was that 
power was available whenever needed. and when threshing was to be 
done there was no delay such as frequently happened when a portable 
engine was required, Where the need for power was amallorinfrequent a 
joint arrangement between neighbouring farmera might be made to tix 
a motor at some convenient centre available for all in turn. In con- 
clusion, Mr. Woodhouse referred to the injurious effect of smoke from a big 
town which extended for many miles round about. It destroyed crops and 
hid the sun, and its effects on health were seriously harmful. The use 
of electric power was the only real solution of the problem, and anything 
done to help its extension was a step towards healthier and brighter days, 
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Farnham.— The electricity supply works of the Farnham Gas & 
Electricity Co. wer» formally opened on the 30th ult., when electric 
current. was switched on by Mr. E. M. Hart, a director of the 
Company. 

Gloucester.—Subject to the consent of the Rural Council and to 
an order being obtained from the Board of Trade. the Electricity 
Supply Committee have decided to extend the electric cables to the 
Children’s Hospital, Longford. 


Haslingden.—The Council have intimated to Accrington Corpora- 
ticn that they desire to terminate at the end of six months the 
existing agreement as to working their tramways. 


Haywards Heath.—' Tho Works Committee heve been instructed to 
report upon è request for the Council's assent to an application for a 
provisione electric lighting order. 

Hey wood (Lanes.)— An unopposed inquiry was held on Friday into 
the Counzil's application for sanction to a loan of £3.000 for the 
electricitv undertaking. 

Jarrow and South Shields Tramways.— The Jarrow & District Elec- 
tr.e Traction Co. recently invited South Shields Tramways Committee 
to consider the question of continuing the through tramway facilities 
hetween Jarrow and the Pier Head. South Shields, but the Committee 
replied that they were not prepared to consider any proposals for 
running powers at present. | 


Lancaster.—It was reported to the Council last weck thet the 
profit on the electricity department was £1,348, 2s. 3d.. or £161 more 
than the estimate. 


Ledbury. —The Urban Council have decided not to offer any 
opposition to the proposals of a syndicate formed by Messra. Brown 
& Parsons, of Leamington, for the erection of electricity supply 
works in the district. 

Liverpool.—'The report of Mr. John Jackson, H.M. Inspector of 
Factories, on the explosion which occurred at Messrs. Bibby & Sons’ 
works in November last. has been recently issued. After dealing 
with the probable cause of the explosion, Mr. Jackson makes the 
following recommendations :— 

All grinding and mixing machines, hoppera, clevators, worms and con- 
veyors (other than belt conveyors) should be so constructed as to prevent 
the cseape of dust, and preferably provided with exhaust draught. Belt 
conveyors should be provided with exhaust draught. and adequate 
applicances for interception and removal of dust at the points where they 
are filled and discharged. KE dicient clestromigaetic separatora should 
he provided on the feed of each disintergating or other grinding machine 
to arrest. particles of iron or steel. No naked gaslights or electric arc 
lamps should be used in such rooms, and incandescent electric lamps 
should have outer dust tight glass covers. In such rooms, regulation 27 
of the Home Office Rules for the use of Electricity in Factories and Work- 
&nops requires special protection of conductora, switches, fuses and other 
electrical apparatus. 

London Suburban Tramways.—The Middlesex and London 
County Councils have entered into an agreement with the Metro- 
politan Electric Tramways (Ltd.) for a through service of tramcars 
between Euston-road and Enfield Town. 

The receipts on all cars are to be pooled and divided between the 
two parties in the following manner: Each party shall be entitled to 
that proportion of the pool represented by multiplying the car-miles 
run by it by the rate per car-mile which each party earned on its 
portion of the throngh route for the year ended December 8, 1911. 
Each party shall supply power in its own area. The Company and 
the Tramways (Metropolitan Electric Tramways) Omnibus Co. shall 
enter into an agreement with the County Councils to provide that no 
omnibus belonging to either of the two companies shall be run over 
any portion of the through route, except by consent. The company 
will pay to the London County Council 63d. per car-mile for all cars 
(other than through cars) which run over the tramway between 
Finsbury Park and “ Manor House": the Council will maintain and 
renew the track, will pay all rates and taxes and will supply the 
company with electricity on that section free of charge. 


Municipal Electric Light Baths.— Ealing Council have instructed 
the chairman of the Baths Committee and the Borough Surveyor to 
inspect three Dowsing portable electric light baths, and if the baths 
are approved by them they are to be obtained from the Dowsing 
Radiant Co. on terms of royalty set out in a recent communication 
by that company. | 

West Ham Health Committee have been instructed to consider the 
question of establishing municipal electric light baths. 

Newcastle Chamber of Commerce.—A meeting of the electrical 
section of this Chamber was held on the 29th ult. to consider the 
question of forming an electrical section. 

Those present included Mr. C. S. Vesey Brown (in the chair), Mesars. 
W. €. Mountain, T. O. Hunt, W. S. Wilson, B. Gaffney. R. Robson, W. P. 
Potter. R. Jobson, Harry S. Ellis, C. Turnbull, G. E. Carr and Herbert 
Shaw (secretary). 

‘Letters were read from several others who were unable to be present 
expressing approval of the formation of the section. The Chairman 


Henne nn a a cc  ———————— 


explained at length the advantages of forming an clectrical section, and 
after discussion, on the motion of the chriraaa, seconded by Mr. W. C. 
Mountain, it was resolved to form an electrical section of the chamber. 
It was also resolved that those present should form a provisional committce 
to cayry out the necessary arrangements. 

Salford.—The Electricity Committce will supply Messrs. Hulse 
& Co. with electrical energy for their Ordsal-lane premises (subject 
to the firm guaranteeing a minimum consumption of 50,009 units 
per quarter) at 0-85d. per unit for first 50,00) units per qu»rter and 
0-75d. for all units over 50,000. When supply is alternating and 
continuous current. the averog? price for alteraating current to be 
0-5d. per unit lower than for continuous current. 


Tavistock.—' The Urban Council have agreed to support Messrs. 


Heath & Co.'s scheme of electricity supply for the district. 


Tenby.— At the last meeting of the Council a discussion arose on 
the position of the local gas company, and incidently one or two of the 
members thought it wes time steps were taken to introduce electricity 
supply. An application for a provisional order by a company would 
probably receive the support of the Council. 


Textile Mill Driving.—Recently Darwen Corporation made 
arrangements with the Darwen Mfg. Co. and Messrs. Harwood Bros. 
for the supply of electric power, and an application from Mr. R. 
Entwistle for the supply of electricity to Norfolk-strect mill is now 
under consideration. 


Torquay.—The Council have unanimously agreed to increase the 
salary of the borough electrical engineer (Mr. C. W. Salt) from £300 
to £350 per an :um. 


Unauthorised Electricity Supply Connection.— At West Ham Police 
Court on Thursday fast, Mr. R. J. Shiels, electrician. of Forest Gate, 
was summoned by West Ham Corporation for making a conncction 
with the West Ham electric supply mains without the concent of the 
corporation. 

Mr. GEoR^5E E. HiLLEARY, for the Corporation, said that a tradesman 
ia Forest Gate, on April 10, applied for the supply of ebetrical energy, and 
defendant was named as the contractor who was t» wire the premises. 
Two references were given. but letters sent to them were not replied 
to, and the installation was consequently delayed. Tae Corporation mti- 
mated that they would install the light if a deposit of 103. was paid, but the 
tradesman refused to pay the money, and the next day Mr. Shiels rang up 
on the telephone, saying that he was going to connect. He was told that 
he must not do so, but he did connect, and current was consumed though 
no meter was used. 

Mr. J. W. RICHARDS. for defendant, admitted the facts, but he said that 
the Corporation in their electrical department were a trading concern and 
as such were rivals of defendant in business. The manner in which the 
Corporation acted was gradually squcezing out of business small elec. 
trical engineers. In that instance they were rival contractors for the 
installation, and Mr. Shiels thought that, as he had secured the contract, 
the Corporation were purposely withholding their consent to connect. 
Mr. Shiels’ client had come to an end with his gas contract, and on 
April 16—after the lapse of a week—he did connect with the Corporatioa 
wires; but he disconnected next morning and the utmost value of the 
current used could only have been about a penny. 

Mr. HiLLEgARY pointed out that the defendant had on two other ocea- 
sions conuected in the same way, and that was really the reason for the 
proceedings. 

Mr. GILLESPIE pointed out that defendant gave notice of what he was 
going to do, and in the circumstances he would only fine him 20s., and 
costs. 


Waterford.—It is somewhat surprising that a town of the size and 
commercial importance of Waterford should still be without elec- 
tricity supply. There are many smaller and less important towns in 
Ireland where successful electricity undertakings have been estab- 
lished. A good and cheap supply of electricity for lighting and 
power is a modern necessity. and it is to be hoped that the Town 
Council will soon awake to its responsibility, and either introduce, 
or permit a company to introduce, electricity supply. 


It is stated that all Danish passenger steamers and ferry boats 
plying between Sweden and Germany will “ in the course of the next 
few months" be equipped with wireless telephones. end that 20 
wireless telephone stations will be erected on the Danish, German 
and Swedish Coasts. also, presumably. “in the course of a few 
months.” 


Wireless Telegraph Notes.—The form which the loca! memorial 
at Godalming. Surrey, to the late Jack Phillips. chief Marconi 
operator of the ill-fated '' Titanic,” is to take is that of a public 
drinking fountain in the centre of the town. 


French correspondents to the English journals report that expert- 
ments have recently been made on a yacht belonging to the Prince 
of Monaco (the ** Hirondelle ") with a new wireless telephone receiver, 
the invention of a M. de Zepel (* Lapel). It is stated that listeners 
were enabled to distinctly hear the playing of instrumental music at 


mun a et a 
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Algiera on board the yacht anchored off Toulon. Such experiments 


have, of course. been frequently and successtully made over some- 


what longer distances. 

(apt. E. D. Johnstone, of the Amoricsn Mallory line. steamship 
“ Sabine," has the doubtful honour of being the first captain tinéd for 
not carrying a wireless telegraph operator amongst his ship's com- 
plement. He was fined £20 by Judge Mayer. Tho action against 
Johnstone followed a movement all elong the American coest to 
compel steamship compeniea to obey the mendate to include » wire- 
less operetor amongst the staff on board. 

The German officiel regulations, by which all German passongez 
steamers carrying & minimum of 75 persons, including the crew. 
must be equipped with wireless telegraph apparatus having a radius 
of 100 nautical miles, will come into operation on. Oct.1. Wireless 
equipment must also be carried on cergo vessels carrying more than 


60 persons, including the erew. 

The U.S. Navy Department hes selected a site in the Pan^ma 
Cenel Zone for a high power wireless telegraph station. This site is 
60 ft. to 110 ft. above the normal level of Gatun Lo ke, accessible by 
mens of the Panama Railroad and the near-by electric cransmission 
employed on the canal. This station will he ve a capacity. it is stated, 
for communicating over distances of 3.000 miles. There will be. in 
addition, stetions of smaller powerat Porto Bello and Colon, the latter 
There will also be a smeller power : tation at 


being a naval stetlon. 
There is to he no 


Balboa, near the Pecific entrence to the cenel. 
private or commercial wireless work undertaken within the Cane! 
Zone, and the este blishment of private and commercia! wireless in- 
stallations within the Panema territory is prohibited, but the U.S. 
Navy Department will have authority to instal, maintain and 
operate under its jurisdiction, a high-power wireless station in the 
zone to be used in connection with the Navy's other stations in the 
Atlantic end Pecifie and for controlling the movements of its fleets 
in waters edjecent to the Penema Canel. Wireless stations under 
the jurisdiction of thy Department ean be opened to a public and 
commercial service u1der such regulations as the President of the 
United States mèy from time to time preserib^. A requisition for 
an eppropriation of $1,000,000 for the purpose of establishing high- 
power wireless stations in the Panama Canel Zone, on the Californian 
Coast. in the Heweiian Islands in American Ssmoa, on the Island of 


Guam, and in the Philipines was presented to Congress by the 


Seeretzry of the Navy on March 12 last 
Worthing.—On the recommendation of the [Zctricity Committee 
the Council have apptied for sanction to a farther loan of £3.70 
lor two vears expenditure on extensions of meins vend house ser- 
vices end for additional feeder mains and switchboard extension. 
The resident clectrical cagineer (Mr. G. Porter) r:poricd that the outlay 
was rendered necessary by the continued growth of the electricity under- 
taking, Since March, 1910, 228 new consumers had been eoancted, and 
the number of units sold had increased by 93.000, while the reveme from 
private consumers had increased by £1,000. Of the proposed ex peaditur 
£1,070 was for a new feeder cablo from the works to the junction of 
Heene-road and Rowlands-road ; £120 for the extension of the main 


switchboard + £1,725 for 250 more house services; and £880 for distri- 


buting mains. 

York.—An inquiry was held last week into the Council's 2 pylice- 
tion for sanetion to borrow £9,700 for extensions of the electricity 
undertaking. 

The town clerk (Mr. H. CRAVEN) said that during the past year the 
outpat drercased by nearly 1.500.000 nnits, and thoy anticipated that 
the additional demands for power during the current. year would bring 
their total output up to 5,000,000 units. a vs 

The inspector (Mr. T. €. Exis) said be was diret d. to draw the 
attention of the Council to a letter from the L-G. Board in May, 1911. 
urging the necessity of c«tiblishing a depreciation and renewal fund, 
ta crier to replace obsolete plant. 

The Chairman of the Electricity Committee (Ald. MEYER) said they 
had spent out of the surplus balance £2,196 on renewals. They were 
adopting the policy of rep wing out of current incomes, as well as pheing 
to reserves, He thought the Council were justified in saving, when the 
undertaking as prying its wav, that if ought not to he indebted to the 


It might be quite different if they were trinsferring mon y to 
He looked upon the £8,009 


city, 
relief of rates; when they did not owe it. 
which the undertaking owed to the city as a debt. 

The IssPECTOR said if they did not get a big resewal and reserv fund. 
to moet obsolescence they would ultimately have t» come on thee rates 
He must urge the necessity of building up a reserve fund as much as 
possible. They would have to face this question of replacing the original 
sets (f plant which they had had in use 12 years. 

' Ald. MEYER ex plained that they had repiid £14,000 on that pa rticular 
machinery by means of the sinking fund. but he would. place. tho In- 
Spector's vi^ws before the Committee. 

Th city electrical engincer (Mr. J. W. Hame) supplied technical 
details of the plant proposed to be installed. 

Old Centralians’ Tennis Team.—.4 match has been arranged between 
the Old Centralians’ tennis tem and the City and Guilds (Engineering) 


3” 


College on Saturdey. and it is hoped that in future this will h^ an 


annual event. 

The maiteh will be. plived oa tho © Ryba " Tiasis Chib veound, 
Barons Court-road, N.W. (opposite Barons Court Station). Play will 
commence at 3 pam. There will be an informal supper afterwards at 


7.90 p.m. at the Imperial Technical College Craton rooms. 


COLONIAL AND FOREIGN NOTES. 


Australasia.—The “ Australian Mining Standard " says the rete- 
pavers of the shire of Dandenong (V.). have decided in favour of tho 
introduction of electricity supply. 

The earnings of the New South Wales Goverame nt tramways for the 
quarter ended. March show an ia pease of £869,486, aud the (xp viture 
an Inerease of £52,212. Thers were 10,204,637. additional piso grs 
carried, and 460,275 additional tram-miles ran. 

Conn. MeDonald, Mayor of. Footsoray (Vistorin), ree n le stated that 
owing to the great success of the municipal clcetric heht gehen the 
Council found itself in an awkward financial position, bh applications 
for current had been six times as numerous as expected, e c the cost of 
making the necessary connections had to be bora by the ye oral revenus. 
He was confident that the electric lighting enterprise vwo ald pr oe so 
profitable that the municipality would get its street ligbti »z far oicbing. 

Cooma (N.S.W.) Council has accepted an offer by the local Electric 
Supply Co. to provide (for £200 a year) 40 50 c.p. and six 200 ep. bumps, 

The receipts on the municipal electricity department at Newcastle 
(N.S.W.) for the year 1911 were £9.474 and the net protit was £65]. 

A proposal was recently mado by an engiicer to licht Wyalong (N.S.W.) 
and also West Wyalong electrically, provided a guarantee of 2,000 15 c.p. 
limps was given. A canvass resulted in promises of 1,500 limps hoi ig 
obtained, and no donbt the necessary figure will be secured in due cours? 

The Minerals Development Co, which hes command of about 
£2.000,000, has obtained consent from. the Railways Commissioners to 
carry its transmission lines on pillars along the railway from Morwell to 
Caulfield. The company proposes to use the brown coal ef. Morwell in : 
the production of current, which will be trinsmitted to Melbourne, about 
00 miles away. 

The award of the Wages Board on the rate of wages and conditions of 
work of the members of the N.S.W. Amalgamated Railway & Tramway 
Servants’ Union and the Tramway Employ os’ Union has been tiled. and 
it provides for an increase in wages ranging from Àd. to ds. por day. 
Owing to the time taken the Board to bivestigate the case it has boon 
agr. ed to pay the men atfected as if the award had come inte operation on 
Jan. l. 

The award provides: 96 hours, divided as far as practisablo into 12 
days or shifts; except where otherwise provided, constitute the work of 
each fortnightly period for all employés to whom the award applies who 
are on day wages. The ordinary hours of Iiboer for day work shall be 
8S} hours on Mondays to Fridays, and 4|. hours on Suurlavs Th 
ordinary hours of labour for all employés who work 11 shifts shall be 8 
hours per shift. In every case where practicable, not more than six days 
shall be worked continuously without a day off... Except in cases ef un- 
foreseen emergency, every employé required for duty on his day off hall 
bo given not less than 24 hours’ notice, or shall be paid for all time worked 
on such day at rate ef time and a half at the power-house, and at the rate 
of time and a-quarter elsewhere. 

The following rates cf pay are to be the minimum rates for the 


ordinary hours of labour :— 

Youths between 16 and 21 from 2s. 6d. to 6s. a day. While working on 
night shift youths to be paid 6d. per night extra, Adults: Labour srs, 
7x. 6d. per day: while employed guttering rock, where such guttering 
exceeds [8 in. in depth, at 103. per day; motor drivers, first 12 months 
01, second year 9s. d., thereafter ]0s, ; construction linemoen, Ys. (id. ; 
maintenance linemen, 10s. 6d. ; construction linemen's gangera, in charg: 
of three to 11 men 103. 6d., 12 or more Tis. ; foremen, £4 per vk: 
plumbers while employed. cable jointing, IIs. 6d.; lie-testers, Ns.: 
inspector of bonding. mains and overhead lines, while employed in all 
these combined duties, £3. 10s. per week. 

Labourers in electrical tramshed, 7s. 6d. per day; leading car cleaners, 
8s. Gd. ; pitmen’s assistants, first six months 8s. per day, thereafter Ss. tid; 
pitmen, 9s. to 10a, ; stand-by pitmen, 103. Gd. ; controller men. Ss. 6d. to 
(-.; storekeeper at Ultimo depot, 93. 6d.: other depots, Os. ; might fire- 
mea, 15s. : electrical inspectois, £4 per week. 

Labourers in power-house, 8s. per day; 
fitters’ labourers, 8s. 6d. ;. boilermakers! labourers, t. ;. boiler cleaners, 
9; : bricklavers, 12s. 6d. ; brick labourers, 935; laggera, 935: bigger 
Inbourera, 8s.: fuelmen, 8s, 640. ; coal.convevor attendants, 9s. Gd. ; 
trinmers, 9a. 6d.; firemen, 9s. 6d.; greasers, 8s. 6d.: enginemen, [0s. 
and 10s. 6d.; valve attendants. 105. ; water tenders, 10s.; gouoral 
assistants, 10s. 6d. ; storekeeper, 9s. 6d. 

It is also provided that in the engagement and dismissal of employés 
there shall be no discrimination against members of the N.S.W. Amalga- 
mated Railway & Tramway Service Association or the members of the 


N.S.W. Tramways’ Employes’ Union. 

Canada.—Contracts were recently Jet by the Canadian Northern 
Railway for an electric railway connecting Toronto with Guelph. and 
for a line connecting Toronto and Bowmanville. Jt is officially stated 
that the lines will be in operation by the end of this year. 


Exhibitions.—The Annual Industrial! Exhibition at Winnipeg 


leading labourer. Qs. 6d.: 
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(Canada) will be held this vear from July 3 to 20. Particulars from 
the Manager. Canadian Industrial Exhibition, Winnipeg. 

An İnternational Rubber Congress and Exhibition will be held. at 
Batavia in April 1914. under the auspices of the Nederlandschli-Endisch 
Landbouw -Synd. and with the support of the Government of the Nether- 
lands East Irdies. 

France. -- À consular report from Havre states that the five steam 
cranes hitherto at the Gare Maritime have been replaced by six canti- 
lever clectrie eranes, designed by M. Jaequey, chief engineer of the 
Havre Chamber of Commerce. 

At the special warehouse built for the Société Navale de l'Oueste on 
the Quai de T Escaut, there will be two cleetric cranes of 500 kilos. lifting 
Ca parer vy. 

The British Vi e-Consul at Caen says the electric light along the canal 
is greatly appreciated. The electrical energy is connected by Westing- 
house plant. 

India.—"" Indivn Engineering " says the Lahore electric supply 
scheme is progressing. end the machinery obtained from the Corona- 
tion Durbar installation is already in position. 

Simla municipality have veted 80.000 pipces for the substitution of 
electric for steam power for pumping water for the civil station of Simla. 

The East Indian Railway Administration aro having larger telephone 
exchanges equipped at their head office; Calcutta, the Howrah joint 
passenger station and the Lilloah and Jamalpur workshops. 

The Railway Board have authorised the North-Western State Railway 
Administration to fit eleetrie lights ard fans to 40 bogie compesite (Ist 
and 2nd class), 20 reserved saloon and 32 composite Ist and 2rd cliss 
four-whee led ordinary carriages, Electric fan equipment is to be pro- 
vided in the 2ad class compartments of 77 bogie composite Ist and 2nd 
class, 57 ordinary 25d class carriages and 64 ordinary composite Ist and 
2nd class four-wheeled carriages, 

Italy.— X consular report from Messina states that on the two local 
steam tramways electric traction will be adopted shortly and the 
existing services extended. 

A report from Catania says new electrical installations for supplying 
the district of Catania with electric current, for publie and private usc. 
are 1) progress. 

A concession has been granted to the Neapolitan Tramway Co. for the 
construction of an electric tramway from Barra to Ponticelli. 

South Aírica.— The ^" Natal Mercury | contains a table which 
shows that building material and requisites imported into the Union 
of South Africa in 1911 included electrical fittings to the value of 
£250,907 (compared with £357.347 in 1910). 

Turkey.—A consular report from Beirut says the local electric 
tramway company has improved its service and an extension is under 
consideration from the Sidon-road terminus to the Leb:nese frontier. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Aberdeen.-—Thie total receipts of the tramways department for the 
year ended May 31 were £77,175. 19s. 10d.. an incercase of £3.706 over 
1910-11. The total number of passengers carried was 18,006,038. 
an increase of over 944.000; while the number of miles run was 
1.643.242. increase 23.739. 

Birmingham.—The accounts of the electric supply and tramway 
departments were presented to the Corporation on Tuesday. 

The chairman of the Electric Supply Committee (Mr. Ellaway) com- 
mented with satisfaction upon the record of the progress of the depart- 
ment, So far as the old city was concerned there was an increase in the 
out put of something over 7.250.000 units, about 4.500.000 being for pri- 
vate lighting and power. and 2.750.000 for traction, due largely to the two 
new lives of tramway, Bristol-road and Hockley. The increase in motor 
connections was very remarkable. In. 1907 only 6.000 n.r. was con- 
nected, but now they had 32.000 H.P.. and during the current year there 
would be a further considerable inerease. They owed that development 
chietly to their engincer (Mr. R. A. Chattock), who, when the Summer- 
line station was opened, saw the possibilities of supply for power, and laid 
himself out to make the fullest use of them. There was an increase of 
£10,000 in the cost of coal; of that £3,000 wask due to increased output 
and £7,000 was due to the colliery strike. ‘Phat meant a serious inroad 
into the profits; and they hoped it would be a long time before they were 
called upon to face such a contingency again. The balance of the revenue 
account was £120,231, and after paying interest and sinking fund there 
remained £45,000, of which they proposed to carry £25,000 to renewals 
fund. and £20,000 to the rates fund. The contribution to the rates was 
the largest they had yet made, and considering that it was only four years 
since they first saw their way to make any contribution at all. he thought 
it was exceedingly gratifving. The total units sold in the old area 
amounted to 40.190.547 (against 32,860,825. in 1910.11). including 
15.752.422 units by the Lt. system. 10,810,014 by the h.t. system and 
[2.627.181 units for tramway supply. The output for private lighting 
and power inereased 20-3 per cent. and the output for tramway supply by 
26:2 perecnt. The gross profit was £120.23]. 4s. Tid., and after mecting 
all the charges. for interest and sinking fund, the net. balance was 
£15,237. 4s. 8d., of which £25,000 has been placed to renewals fund, 
leaving a surplus of £20,237. 4s. 8d., which it is proposed to pay to credit 
of Improvement rate, 


In the Handsworth area the output was 1.823,37] units, against 740,433 
in 1910.11, and the net surplus was £1.343. The output of the Aston 
Manor works was 7,499,792 units, against 6,507,202, and the net surplus 
was £3,616. In both cases there was a considerable increase in the ount- 
put for power and lighting. 

The chairman of the Tramways Committee (Mr. Harrison Barrow) said 
that the actual capital expenditure had increased from £1,0523.000. to 
£1.343.000. The capital accounts of Aston, Erdington, Handsworth and 
Ring's Norton, whose concerns the department had been working up to 
March 31. amounted to £527,000, so that the total capital expenditure 
was now £).870,000. Owing to the many changes of the wear, it was im- 
possible to make comparisons with the working of other years. "The 
figures relating to the expenditure per car-mile, however, were satisfac- 
tury. the reduction being from 73d. to 6-907d., representing a decrease in 
cost of running of 0: 4d. percarmile. "lie receipts increased by £100,000, 
and the balance was £172.000. After paying interest, sinking fund, &e., 
the net profit was £06,046. The amount that should go to depreciation 
would be roughly about £20,000, but the committee proposed to place 
£250.00 to reserve. At the beginning of the vear the routes measured 
over 34 miles, but at the end they were 60 miles 25 chains, or 10] miles 
37 chains of single track. "he average fare paid per passenger remained 
at 09d.. while the cost per passenger had dropped from 0:8d. to 0700, 

After discussion the reports of both departments were adopted. 


Dundee.— During the past vear the electricity supply department 
sold 8,340,749 units of electric current and the total revenue was 
£40,366, an increase of over £3,000, 

The year’s expenditure was £22,759, and the gross balance was 
£26,607, or £3,650 more than in 1910-11. Interest absorbed £8,266 
and £7,437 bas been carried to sinking fund, £5,039 to reserve fund, 
and £5,298 set aside as depreciation. The estimates for the current 
year provide for a revenue of £45,7C0 and an expenditure of £31,559, 
leaving £17,0C0 to meet interest, sinkine-fund charges, &c. The out- 
standing capital expenditure is £234,884. 


Glasgow.—-The total receipts of the tramways department for the 
year ended May 31] : were £971,386. 2s. Ild., an inerease of 
£43,452. 13s. Ild. over previous year. The number of passengers 
carried was 270,782.948, compared with 233.375.702. or an increase 
of 37.4077 2406. 

The number of halfpenny tickets issued on the cars for the past year 
vas 121,000,002, compared with 66,000,000, In August last the depart- 
mont sustained considerable loss through the strike of the employes, and 
the profits were also affected to some extent during the miners! strike by 
the higher eost of running the service owing to the abnormal increase in 
the price of coal. The average track open during the year was 1943 miles, 
an increase of 2 mile; the ear-mileage run was 22.425.076 miles. increase 
730.830 miles. “Pho traflie reccipts per car-mile were 160-561d., Mereasc 
0100., and the | tertie receipts per passenger were G-S60d., decrease 
0-001d. Ve d 

Loughborough.-— The capital expenditure of the electricity depart- 
ment at March 31 was £35.329 (increase of £2.643 over previous year). 

The year’s revenue was £4,586 (against £1.21), working and general 
expenses were £2,410 (42.330), and gross profit was £2476 (£1.874).. A 
sum of £750 (ecompired with £1,500) was taken from general district fund, 
and. after meeting capital charges and pliciosg £8 (£9) to renewals fund, 
the debit balunc? carried to next account is £131 (agaist £1,074). The 
units sold were 585,605 (against 231,886); the total connections are 
equivalent to 34.122 (29,764) 8 e.p. limps. and motors connected agure- 
gate 610 (517) n.p. Total costs (exclusive of capital charges) were 0:8 Ed. 
(0-900d.) per unit sold. 

The accounts were adopted at the Council meeting on Tuesday. 


Neweas:le-on-Tyne.— The receipts of the tramways department 
for the year ended March 31 were £216.590, including £1.812 for 
parcels. 

In addition, £6,574 has been handed over to the Tyneside Tramways & 
Tramroads Co. The receipts from other sources Included £5402) for 
street lighting, and £23,637 for advertising on cars, making the total 
income £226,634. The trafie ex penses were £60,662, increase of £3,096 ; 
general expenses were £17,730, a decrease of £258 :: repairs and maim- 
tenance cost £27,122, an increase of £3.865, The power ex penses. were 
£9,239. an increase of £851, and the maintenance and repairs at power 
station £2.828, against £3,615. The electricity purchased for the Walker 
tramears had been £926, an increase of £437. As the Committee had now 
acquired parliamentary powers this item would be done away with. The 
expenses of public street lighting had been E3491. against £2,158.. The 


total working expenses had increased by £8,039, making the totalexpenses — 


£122,012, The net balance was £104,622, against £95,694 last vear. but 
after adding interest, &e.. the amount was £108,219, They had pid 
£30,072 for interest, £1,117 for special rents and contributions to superan- 
nuation fund, and £2,696 income tix, which left £73,133 to be carried to 
appropriation account, against £62,933. After prying £32,314 for sinking 
fund, &«.. £T.441 to the Corporation for liquidating debt on old horse-ears, 
£12,090 as contributions to rates, £12,220 under the Parliamentary Bill to 
the Electric Supply Co. as compensation for giving up the risht of sup- 
plying electricity in Walker, the balance of net profit was £8427, and 
would be carried to reserve and renewals fund. During the year the Com- 
mittee spent £39,000 out of this fund for the renewals of lines and 
additional plant. in the power ‘station. On the whol, the chairman 
(Mr. Rodgers) sid he considered the result of the year exceedingly satis- 
factory, but he would like again to point out that the margin of profit per 
passenger was so small that it did not warrant the Committee in making 


————. 
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any great changes or concessions in the wav of fares. During the vear 


they had carried about 40,000,000. passengers, and their protit had been 
£32000. But when they took iato coasideration that £14,000 of that 
vas earned. from  d1aterest on investinents, electrie light, advertising on 
ears, &c, aad when they also considered that they ought to provide at 
last £11,000 Cor the years contributions to the renewals fund, it would be 
slow malla proportion cf the profits was actual trate receipts. The 
protit on the trafie was less than "ur per passenger. 

Nottingham. —-The capite! expenditure of the electricity depart- 
ment at Merch 31 was £473.627. on increase of £2.402 over previous 
55,702 has been repsid or paid for purchase of stack: 


voar, but £150.7 
£8; is in hend for repayment of loans 2ccount end £44.656 for 


reserve fund. 

The year's revenue was £97813 (compared with £94,882), gross 
protit was £44,061 (£42,872), and after meeting capital charges there 
remained £15,682 (including £1. 10s. 2d. brought forward), of which 
£14,850 has been contributed in aid of rates and £832 placed to reserve. 
The net profit in the previous vear was £15,268. The units venerated 
were 13,563,732 (nvainst 12,896,792) and units sold were 12,577,325 
(11,944,527). The total maximum supply demanded was 6.558 kw. 


South Shields.-—The net profit on the past years working of the 
tremweys was £5,063, 10s. 9d.. against £2,344 in 1910-11. 

The passengers carried were 8.032.488. an increase ef 756.670. The 
trafie receipts Ineroased by £3114, and the gross profit was £14,506, 
agaiost £11,266. The number of mits consumed were 922,108, less 
15.7768 ts sol to power consumers and ured in the workshops and 
vaterig ear, ‘The ear miles run (812.947) showed an ineresse of 5,884. 
The cost of eurent was £5,420. 17s. 9d., or d)bd6td. por unit. compared 


with [-41104. 

West Bromwich.— The report of the electricit y undertaking for the 
year ended March 31 states that during the year £0.274 wa i expended 
on epitel account. (£4.800 on machinery and £4.384. for. mains), 
bringing the total expenditure to £70.050, 

The total income for the year amounted to £16,763 (compared with 
£14.225), including £15,962 for sales of current. The gross profit. was 
£7.26 (an ierease of £1150) or equivalent to 0466 per cent; on the capital 


employed. The net profit was £2,853. an increase of £071. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. on 
Sr. Pancras (London) Borough Council invite tenders for the 
supply of two sets of motor-generator bilaneers, Specification, 
conditions of contract and form of tender may be Obtained at the 
Electricity Department Office's. 57. Pratt-street. Camden Town, N.W. 
Tenders to the town clerk. Mr. C. H. F. Barrett, Town Hall. Pancras- 
road. London, N.W., by noon of Monday. June 17. See an adver- 


tisement, 


St. Pancras (London) Borough Council also invite tenders for a 
Specifica - 


o.000-kw. steam turbo-generator. condensing plant. &c. 
tions. &c.. from the Electricity Department Offices 57, Pratt-street, 
Camden Town, N.W., and tenders to the town clerk (Mr. €. H. F. 
Barrett) by noon Monday. June 17. See also an advertisement. 


OLDHAM Corporetion Electricity Committee invite tenders for the 
Supply, delivery and erection of «team. exhaust and drain pipes, con- 
denser pipes. oil separator, &e. Copies of specification, general con- 
ditions, &c., may be obtained from the borough electrical engineer, 
Mr. N. Wilmott Newington. Greenhill Electricity Works, Oldham. 
Tenders by noon of Friday, June 21. See also an advertisement. 


The Electricity Supply Committee of DuBLIN Corporation invite 
tenders for the supply of extra high pressure and low-pressure cables 
(a) delivered at their Fleet-street stores. Dublin ; (b) laid complete on 
the site in Dublin. (c) troughing and (d) section pillars and joint 
boxes, Specitications with gneeral conditions and forms of tender 
from the city electrical enginner, Mr. Mark Ruddle. Fleet-street. 
Dublin. Tenders, addressed to Chairman of the Electricity Supply 
Committee, 3. Cork-hill. Dublin. by noon of Thursday. June 27. 


See an advertisement. 
The Pestmaster-General of the Commonwealth of AUSTRALIA 
invites tenders for the supply and delivery of various materials. 
Including telephone instruments, switehboards, cables, glassware. 
battery materiel and chemicals. telegraph instrumnets. i.r. covered 
5) 


Tender forms. &e., from the Commonwealth Office. 72, 


wire, &e, 
Further particulars are given in an 


Vietoria-street, London, S.W. 
advertisement. 

BanNEs Urban District Council invite tenders for supply and 
delivery of concentric paper-insulated and lead-sheathed cable. 
Specification and form of tender from the engincer and manager 
(Mr. C. S. Davidson), and tenders must be delivered to ‘the Clerk. 
at the Council House, Mortlake, S.W., by noon, Tuesday. June 11. 


"THE ELECTRICIAN" ELECTRICAL TRADES 
DIRECTORY AND HANDBOOK.—The 1912 Edition 
of the Big Blue Book is now Ready. The published 
price is 158.; post free, United Kingdom, 15s. gd. The 
volume brings a great mass of very valuable statistical 
and technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to within a few days of publication. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume. The Directory 
Division is thoroughly accurate and reliable as it has 
been completely revised. The Big Blue Book contains 
far more names of live electrical firms and persons than 
any other Electrical Directory published, and this not- 
withstanding that all mere lists of members of Societies 
and Institutions (so easily and cheaply available) are 
excluded, as unreliable and of little value for Manu- 
facturers' and Dealers’ purposes, The full set of valuable 
Statistical and Engineering Tables, &c., carefully revised 
and extended, is included in the 1g12 Big Blue Book, 
making it the most complete work of the kind ever 


published. 

CROYDON Gnardions want tenders by 10 »,m. June 24 for the 
conversion of two bed handlifts into two full-2outomotic press button 
control clectrie lifts (a.c) at their Mevdey-roed infirmary. | Speci- 
fication from Mr. H. Berney, 104. George-street. Croydon. 

Chactron Council want tenders by noon June 19 for 12 months 
supply of electrical service fittings, joint box compound. oils. &c. 
Forms of tender from the Clerk. 

BRITON Ferry Council require tenders by first post June 19 for 
supply and erection of overhead main from. Villiers-street to the 
Boundary Hotel. Forms of tender. &e.. may. be obtained from 
Messrs. Herbert Lewis & Fletcher. Prudential-buildings. Cardiff. 

GRIMSBY Education Authority want provisional tenders by noon. 
June 18 for electric lighting. heating and constructional steelwork 
of new school, Victoria-street. Grimsby. Specitications from Mr. 
H. C. Scaping, Court-chembers, Grimsby. 

Tenders are required by June 10 for the cleetrie wiring of Nash- 
ville-street Couneil School, Satrorp, Specifications from the 
Borough Electrical Engineer. 

The Council of the Metropolitan. Borough of HackNey invite 
tenders for boiler plant, induced draught plant, eeonomiser, feed 
pumps, coaling plant and bunkers, pipework and valves, travelling 


crane, turbine, alternator, motor-generator and exciter or motor con- 
Specitication and drawings, 


verter, switchgear and connections. 
form of tender, &c., from the borough electrical engineer. Mr. L. L. 


Robinson, and tenders must. be delivered at the Town Hall, Mare- 
street, Hackney, N.E., by 7 p.m. of Thursday, June 27. 

The Guardians of the Poor of the Parish of POPLAR (London) invite 
tenders for the renewal of the sub-circuit wiring at the Poplar Work- 
house. pecifieation and form of tender from the consulting 


engineer, Mr. Albion. T. Snell, M.LC. EB.. Suffolk House, Laurence 


Pountney-hill, London, E.C, Tenders to the clerk. Mr. G. Herbert 


Lough, 45, Upper North-street. Poplar, E.. by 6.30 p.m. Wednesday. 
June 19. 

The Tramways and Electricity Committee of BELFAsT Corporation 
invite tenders for the extension of the lighting and traction switch- 
boards. Tenders to the town clerk, by 10 a.m. of Monday, June 10. 

STOCKPORT Electricity Committee require tenders by first post 
June 11] for supp!y and erection of one or more 1,500 kw. mixed 
pressure turbine alternators. Foris of tender, &e.. from the Borough 
Electrica! Engineer. 

STOCKPORT Tramways Committee want tenders by first post 
June 12 for supply of three rail-less trolley cars complete. Npecilica- 
tion from the Borough and Tramways Electrical Engineer. 

The TYNE IMPROVEMENT COMMISSION require tenders by noon 
June 28 for supply of an clectrically-driven erane at Whitehill Point. 
Forms of tender from the General Manager and Secretary. New- 
eastle-on-Tyne. 

WaLTHAMSTOW Council want tenders by 5 p.m., June 14 for the 
supply of Lt. switchboard. Specification, &c.. from Mr. G. R. Spurr, 
Electricity Works, Walthamstow. 

BnisTOL Guardians want tenders by noon June 10 for the electric 
lighting of Stapleton Workhouse. Particulars from Mr. H. T. Sully, 
Scottish Widows-buildings, Baldwin-street, Bristol. 

TvNBRIDGE WELLS Corporation want tenders by June 15 for 
12 months supply of h. and Lt. cables, Specifications from the 
Electrical Engineer, Stanley-road, Tunbridge Wells. 
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Hornsey Corporation want tenders by noon June 10 for supply: 


and erection of turbine feed pump and direct coupled motor, &c. 
Forms of tender from Borough Electrical Engineer. 


West Ham Education Committee want tenders by 6 p.m. June 17 
for the electric lighting of the extension of their offices, 95, The Grove. 
Stratford, and Colegrave-road Schools. Specifications from Mr. W. 
Jacques, 2, Fen-court, Fenchurch-street, London, E.C. 


TWICKENHAM Council require tenders by noon, June 12. for the 
lighting of the street lamps by electricity or gas. Particulars from 
the Surveyor, Town Hall, Twickenham. 


Tenders are invited by the Swedish Royal Board of Weter Works 
for the supply of 2 three-phase generator of 11.250 n.r. (10.000 volts, 
150 revs. per min.) an‘ trensformers for transforming the energy up to 
70.000 volts. for the State power station at ALFKARLEBY. Tenders 
by noon, June 22, to Porestandaren for Kungl. Vattenfalls:tyrelsens 
Elektrotekniska Byra. Stockholm. from which address specifications 
may be obtained on deposit of 15 kr. (16s, 8d. ). 


The municipal authorities of Ovtgpo (Spain) want tenders by 
July 2 for the electrice lighting of the city. including the municipal 
buildings. Partienlers are given in the © Madrid Gazette ` of May 
20, which may b? seen at 73. Basinghall-street, London, E.C. 


The CALCUTTA ELECTRIC SUPPLY Coren, (Ltd.) invite tenders for 
the supp!y and delivery in Calcutta of e. h.t. three-core cable, trough- 
ing, bitumen, &c. Specification, &c., from the secretary of the 
company. (Mr. Fras. R. Reeves), Salisbury House, London Wall, 
London, E.C., to whom tenders must be sent by 10 a.m. June 13. 
Specifications and drawings can be seen at (but not obtained from) 
the consulting. engineers, Messrs. Kennedy & Jenkin, 17, Victoria- 
street, London, N.W. 

The Town Clerk, Boksburg (Transvaal), will receive tenders until 
noon, June 26. for supply of rolling stock, converter plant and over- 
head material for the trackless tramway system to be installed in 
BoksBvRaG. Specifications, &c., from the Town Clerk. 


Tenders are invited for the supply of 1,237 electricity recording 
meters, and also for the supp!y of 3 tons 12 ewt. bare hard 
drawn-aluminium cables forthe City of MELBOURNE. Specification. 
&c., from the Agents for the City Council, Messrs. Mellwraith. 
McKacham & Co. Propy. (Ltd.). Billiter-square-buildings, London, 
E.C., to whom tenders are to bo sent by noon Tuesday, June 11. 

The Prussian State Railweys Department, WiEsBADEN, will 
r.ooive tenders until Jun? 17 for supply of en electric coal-loading 
erene and two 3-ton revolving eran s. 


TENDERS RECEIVED AND ACCEPTED. 


The following tenders have been accepted by Salford Council :— 

Babcock & Wilcox, electrically operated. travelling jib crane, bulk 
veigher and tray conveyor for coal, £2.698 ; W. Thorpe & Son, altera- 
tions to electricity station buildings. £1,369, 

For annual supplies the following tenders have been accepted : Cham- 
berlain & Hookham, d.c. meters (approximate value of contract), £546 ; 
General Electric Co.. ditto, £120; Electrical Co., motor carbon brushes, 
£21: W. Geipel & Co., rubber cables, £150; W. T. Glover & Co., ditto, 
£293; W. T. Henlev's Telegraph Works Co., rubber strip and black tape, 
£t: Platte, Scheele & Co., are lamp carbons, £83: L. Andrew & Co.. 
rabber solution, white tape, copper strip, mica and rubber gloves, £22. 
For biennial supply of mechanical car accessories, contracts have been 
lt to Maltleable Steel Castings Co. (£19. 13s.), Brecknell, Munro & 
Rogers (£10. 138s.) Johnson, Clapham & Morris (£225. 33. 4d.). The 
contract for special car aeccssories was given to the British Westinghouse 
Co. l 

Accrington Electricity Committee have accepted the following 
tenders in connection with the supply of electricity to Clayton.le- 
Moors :— 

British Westinghouse Co., transformer and regulators, £286; Dussek 
Trinidad Bitumen Co.. 15 tons of bitumen, £5. 174. 6d. per ton. 


Gloucester Council received 11 tenders for the supply of are lamp 
carbon^, and the tender of the Sloan Electrical Co. (at £63. 1s. 8d.) for 
Conradty carbons wes accepted. Four tenders were received for 
supsrhoaters, and the tender of the Superheater Units Co. at £255 
was accepted, 


Leyton Council have accepted the tenders of Venner & Co., the 
Electrical Apparatus Co., Siemens Bros, Dynamo Works and the 
British Insulated & Helsby Cables for supplies of ordinary and slot 
meters for 12 months. 


Southwark Council have accepted the tender of the British Insu- 
lated & Helsby Cables, at £43. 7s, 6d.. for erection of feeder pillar. 


Th? tenders of the Phoenix Dynamo Mfg. Co. and the Tudor Accu- 
mulator Co. have been provisionally accepted by Grimsby Council for 
supply of a motor-generator and switchgear at £420, and an auto- 

atie booster and switchgear at £332, respectively. 


Hammersmith (London) Council have accepted the following 
tenders :— 

Elliott. Bros., recording voltmeters, £151. 10s.; Brentford Foundry 
Co., 12 e.i. lamp columns, £1. 5s. 6d. per columa; Cadogin Tron Works, 
chequer plates, £12. 8s. Àd. 

Sydney (N.S.W.) Council have received the following tendera 
for supply of 11,000-v»lt cable: W. T. Henley's Telegraph Works 
Co.. £3.084 ; Noyes Bros, £3.725; Australien Motel Co.. £3,772; 
British Insulated & Helsby Cables, £3.882; Westera Electric Co., 
£4,170. 

Ararat (Vietoris) Council have accepted the tenders of R. Hornsby 
& Sons for two gas engine: and dynamos at £1,523. 105. ; W. McLean 
& Co., erection of overaesd equipment, £587. lls. 6d.; British 
Insulated & Helsby Cables, aluminium wire and cables, £337. 6s. 8d. 


Barking Tramways Committee have accepted the tender of the 
British Thomson-Houston Co. (at £768. 1s.) for supply of a single- 
truck tremear. 


Northampton Town Council has accepted the tender of Mather & 
Platt (at £167. 15s.) for supply of centrifugal pumping plant and 
electric motor. : 


Falkirk Corporation have accepted the tender of the Reason Mfg. 
ʻo. for the supply of electrolytic meters for the ensuing year. 


The tender of the British Westinghouse Co. has been accepted by 
Eastbourne Council for six months’ supply of electricity meters, at 
278. each. 


Islington Guardians have accepted the tenders of the General 
Electrical Co.. Drake & Gorham and Baxter & Caunter for supplies 
of electrical fittings and sundries. 

Amongst other plant recently ordered by the South Eastern & 
Chatham Railway Co. are 144 Westinghouse 10 anpere 45-hour 
magazin» fl: ne are lamps. 

Edinbargh and Govan Corporations have accepted the tenders of 
Chamberlain & Hookham for the supply of electricity meters for the 
ensuing year. 

Heston & Isleworth Urban Council have accepted the tender of 
Browett, Lindley & Co.. for 500 kw. steam engine, dyn% no. b:lancr. 
&c., at £2,766. end for condensing plent at £998; and that of 
Babcock & Wilcox, steam boiler, superheater. mechanical stoker an 
pipework. £1.695. 

Shoreditch (London) Council hisacecptedth>tenderofthe Westera 
Electric Co. for tho supply of 24 miles of six-core paper- insulated 
lead-covered pilot cable. at £114 per mile. An order is to be placed 
with Elliott Bros.. for 10 recording instruments at £11. 1s. 6d. each. 


Silent Electric Clocks.—' The Silent Electric Clock Co., 192. Goswell. 
road, E.C., have secured the order for the fine turret clock to b? 
erected on the Hovis Co.'s now buildings. 

This clock will have four dials. cach 98 ft. 6 in. diameter, and will be 
automatically synchronised to Greenwich mean time. Other orders 
recently placed with the company are for clocks for post office use in 
Newfoundland and New Zealand, for Govorament buildings in Canada 
and in this country. 


Commonwealth Contraets.— The following tenders have been ac- 
cepted by the Australian Government. Depariments :— 

Postmaster-Generals Departnent, Melbouruc.—Weostern. Electric. Co., 
8,320 protectors 2s. 3d. each, 16,640 fuses 9d. each, 11 magneto non- 
multiple switchboards £27. 7s. 6d. each, 4.090 protectors 3s. 4d. each. 
162 condensers 2s. 2d. each, six retardation coils 4s. 8d. each, six induc- 
tion coils 103. 6d. each, 100 fuses Is. 30. each, 100 fuses Is. 3d. each, 72 
order wire keys in strips of six 11s. per strip, six ring-back keys 6s. each, 
six coupling and re-setting keys 6s. 9d. each, 324 supervisory lamps 7d. 
each, six pilot lamps Is. 2d. each, six opal caps for pilot 'amps 6d. each, 
six pilot lamp cap guards 4d. each, six lamp sockets 23. 6d. cach, 340 con- 
necting lugs 2d. each. 162 three-part plugs 2s. 3d. each. 162 relays 88. 
each, 127 ditto, 8s. cach, six ditto 7a. 6d. each, 162 ditto 8s. 6d. each, 35 
ditto 7s. 6d. cach, 127 ditto £s. 3d. each, 162 non-inductive resistances 
10d. each, 162 ditto 10d. cach. 660 vds. switehboard cable at £87 per mile: 
Jas. Bartram & Non, six. party line ringing keys 4a. 11d. each, 224 opal 
caps lfd. each, 324 lamp cap gaards Id. each, 224 lamp sockets 21d. each. 
162 repeating coils 8s. 2d. cach, 162 listening and ringiag keys 4s. 10d. 
each; automatic telephones, spire armature, £126. 

Postmaster-Generala Department, Syducy.—Western Electric Co., 
additions to telephone switchboard at Sydney G.P.O.. £4.774; switeh- 
board section for Edgecliff exchange £765. switehboard section for William- 
street exchange £658, switchboard section at Mosman exchange £938 ; 
British Insulated & Helsby Cables, one four subserib^r switchboard, one 
trunk, two-end and two cable sections, £3,277. 603. 4d ; Jas. Paton & Co., 
300 telephones, £787. 10s. 

Postmaster-Generals Department, Adelaide. —Lawrence & Hanson. 
500 cords with connecting lugs Is. Iid. each, 50 ditto ls. 9d. each, 100 
ear pieces 3d. each; Western Electric Co.. 100 cords Is. 9d. each, 50 ditto 
2s. 2d. cach; India Rubber, Gutta Pereha & Telegraph Works Co., 50 cords 
Is. 64d. cach, 109 car pieces 73d. each, 3,590 copper binders 5s. Rd. per 100, 
3.500 copper tapes 4s. 9d. per 100; Britis Insulated & Helsby Cables, 
5,500 copper binders 65+. per 1,009, 3,500 ditto 61. per 1,000, 400 jointing 
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sleeves 21883. per 1.000, 3,500 copper tapes 48s. per 1,000, 24 tons copper 


wire £73. 92. per ton, 1142 tons ditto £73. 95, per ton. 


Postimaster-General s Department, Perth. —Mills & Co.. 6.000 earthen- 
ware conduits 2s. 9d, each > Wm. Traylen, 5,000 stay plates Is. 1014. cach, 
10.000 iron cross-arm straps £1. ls. 9d. per 100; India Rubber, Gutta 
Percha & Telegraph Works Co.. 30 relays £4. 19s. 6d. cach; Tomlinson 
Bros. & Co., supply of 3,500 c.i. braekets with back-strap and two bolts 
at Ps. cach, 3,500 c.i. brackets Is. cach ; General Electric Engincering Co,. 


2.500 dry cells, 23. 10d. each. 


Public Works Departnent (N.S.W.)—Cowlishaw & Rumford. supply 


and erection at Yanco of engine and generator, £65, electric generating 
Babcock & Wilcox, boiler with 


set and transformer for Yanco, £840 ; 
ruperbeaters, £780, 


Government Tender Board (W. Auatralia).—General Electrical Engineer- 


ing Co., Tangye oil engine £117, and also an oil engine, £91. 


BUSINESS NOTICES. 


The whole of the interests of the Beck Flame Lamp (Ltd.) in the 


manufacture and sale of arc lamps, accessories, carbons, &c.. has 
been purchased by the Foster Engineering Co.. who have secured the 
whole of the stock, patterns. &c., at Hayes, Middlesex. 


and they have gained a large and valuable experience in the manu- 


facture and use of are lamps, which they will apply for the better- 
The company also manu- 


ment (if possible) of the Beck flame lamp. 
facture the Foster and Brockie- Pell arc lamps, transformers, metal 
filament lamps, switchboards, &c. 

The offices of the Electric Supply Publicity Committee are now at 
204. Tudor-street, Ludgate Circus, London, E.C, 

Messrs. Bonwick. Higaott & Co.. Bull's-chambers, Moore-street, 
Sydney. have taken over the agency of the Adnil Electric Co. 


— ——— M ee eee — 


Sale by Tender.—Tenders are invited forthe purchase and removal 
from the G. P.O., Birmingham, of electric power plant and machinery. 


which is being disposed of in consequence of the installation of c.h.t. 
Specifications and forms of tender from the 


electric power supply. 
Tenders by 


Controller of Stores, Studd-strect Depot, London, N. 
I0 2.m. of Jui? 17. Se? advertisement. 

Sales by Auction.— Messrs. Fuller, Horsey, Sons & Cassell. will sell 
by euction et H. M. Dockyard, Devonport, on Tuesday. July 9. and 
following deys, at 11 eam. eech doy. some old and surplus stores, 
including some old indie rubber. 130 tons serap brass and mixed 
metel, 20 tons serep manganese bronze, 15 tons lead skimminys end 
pecking, 1400 tons mild scrap steel. 1.200 tons wrought and c.i. sera p. 
110 tons zine ashes, 125 tons old electric cable. electrical gear and 
stores, three dvnamos., two motors, engines, boilers, &c. Mev be 


viewed three deys prior to end on mornings of scle, end catalogues 


(6d. cach) hed et the Dockverd. or of the auctioneers, 11. Billiter- 
squere, London, E.C., and 100, King-strect. Manchester. 

Mossrs. Home & Co., 35, Od. Quecn-strect. S.W., will sell by 
auction at the Royal Arsenal, Woolwich, on Thur: day, June 20, at 
1] a.m., soin? unserviceable cad obsolete stores, including quantities 
of iron and strel, serap brass, copper, guameta!, leerd, zine. &c.. 38 
hvdrauiie and screw jecks, stes m engines, two dvnamos, lathes and 
tools, electrical and drawing instruments, 24,000 electric lamp bases, 
4.000 electrice lamps, 32 ere lempi &^.. Tro lots may be viewcd at 
the Rove! Amenel, Woolwich, cn the Mond? v, Tuesday and Wednes- 
day previous to end on the morning of the sale, Catalogues from the 
War Office, Whitehall, Che Ordnance Office, Tower, and the Ordnance 
Office, Royal Arsenal, Woolwich. See also an advertisement. 

Plant for Sale.— Birmingham Electric Supply Department advertise 
for sale a 200-kw, steam dynamo with emergency governor, variable 
expansion gear, special parts for engine and dynamo, and tools. 
Particulars from the city electrical engineer, Mr. R. A. Chattock, 14, 


Dale End. Birmingham. 
_ Business for Sale.— An cl.ctriezl contreeting and supply business 
lo edvertized for cele in enother column. 

Patents Development.—The owner of patents Nos, 10.082 and 
10,083 1909, releting to '* Improvements in marino signelling appa- 
ritus. desires to negotiate for the grant of licences thereunder. 
Further information from Messrs. Lloyd. Wise & Co.. patent agents 
end consulting engincers, 46, Lincoln's Inn. Fields, London, W.C. 

The proprietors of patent No. 23.878, 1909. for '* Improvements in 
process of and mechonism for separation of conductors from non- 
conductors,” desire to make erreng>ments for exploiting same in this 
country, Communicztions to Messrs, Haseltine, Lake & Co.. patent 
egents and consulting engineers, 7 & 8. Southampton-buildings, 
Chancery-lane, London, W.C. 

The owners of Patent No. 14,259/1908 relating to “ Apparatus 
for preventing the theft of electrical energy " desire to negotiate for 
the working or sale of the patent or the granting of licences. 
Applications to Mr. C. Bamard Burdon, chartered patent agent, 139, 


Queen Victoria-street, London, E.C. 
The proprietor of patent No. 16,500.Y1907 for “ Improvements 


The Foster 


Co. possess the sole right to manufacture and sell “ Beck " lamps, 


relating to electric self-winding Clocks,” desires to make arrange- 
menta for exploiting same in this country. Communications to 
Messrs. Haseltine, Lake & Co, 7 & 8, Southampton-buildings, 


Chancery-lane, London. W.C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


A mecting of the creditors of the Sunbeam Lamp Co. (Ltd.) wa 


held at Newcastle on Monday. 

Mr. T. WarrackE, the liquidator, presided, and said the debentur? 
holders had put a receiver 11 possession, The busivess was started im 
ISS7, and the company had been in the forefront ia elsetri: bump manu- 
facture, — Difficulties began to arise in 1908 with the butroducth sr ot the 
metallic filament lamp. and although a Heence to manufactur: was oh- 
tained, prices came down and spoilt th» prospeets, while the subsequent 
introduction of the tungsten drawn wire limp, which had «upirsded the 
metallic filament for small lamps, hid made the voluntary liquidation 


necessary. There was, he thought. the nucleus of a 3necessful business, 
The last 


but as vet there was no reconstraction scheme to pui forward, 
balanee-sheet put the assets at £47,000, and the liabilities were over 
£37.000, leaving a nominal surplus of £15,000, 

Mr. R. P. Stoas, one of the committee of inspection, said an application 
to the Court would prejuci e negotiations now proceeding, Nome of the 
creditors eritivised ihe position, and asked for information about the nego- 
tintions. Eveatually the meeting was adjourned until the 215* inst. 

A meeting to receive an account of the winding up of the Electric 
Conversion Syad. (Ltd.) will be held at the offices of Messrs. Elles, 
Saliman & Co.. 1 & 2. Bucklersbury, London. E.C., on July 5. 

An application for the discharge of Archibald F. Monder (trading 
as Mander Bros. and lately as A. F. Mander), clestries! engineer, 
258. Lozells-rood, Birmingham, will be heard on Jure 29 et the 
Court House, Corporation-street. Birmingham, 


COMPANIES’ MEETINGS AND REPORTS. 


- RN cR 

BIRMINGHAM & MIDLAND TRAMWAYS (LTD. —The total rev nue for 
1911 was £109,907, 23., compared with £102,618, 15s. 4d. for the precediag 
vear. The expenses amounted to £52,365. 10s.. against £53,703. 10x. 4d. 
After providing for all ex penses chargeable to revenue (neladine repairs, 
maintenance, &c., and placing £5.000 to reaewals account), the balance is 
£52.535. 12«., to which must be added £305. 4s. brought forward, making 
a total of £52.511. 1603. After paying luterest on loans and debenture 
stock and deductiyg debenture sixking fuod and year's dividend on the 
54 per cont. preference shares, th babuice was £14,580. 18s, 9d., which 
the directors recommend should bo applied ta prying a dividend on the 
preferred ordinary shares at rate of 3 per cent. for the voar, in. phietog 
£3,700 to deprectition and reserve accountearrnving forward £740. PSs. 9d. 
The gross receipts from the tramways were £200,515. 17s. E, compir:d 


with £48.025. 11s. 7d., and. from the lighting and power dopirine sts 
The total capital expenditure 


£26,469. Ss., a decrease of £268. Ts. 3d. 
during the year was £6,211. 93, 10d. of which £6.02. 19s. was spent upon 
the electricity supply undertaking for a 2.000 kw, set. extonsions of build- 
ings, additional cables and. mains, motors and meters, &^.. Daring the 
past year, chiefly owing to the fine weather throaghout the summ r and 
to the revival of trade ia the several districts served by the company and 
its associated companies, the tramway traffic receipts showed a marked 
improvement oa those of previous vears, and admit of substantial sums 
being set aside to reserve by the associated companies. 1n spite of the 
coal strike, the reeerpts have ia most eases been satisfactorily maintaie d 
Satisfactory progress was made during the vear in the supply of eucrey 
to power and lighting consumers, and although less umits wer: sold by 
1.303.000 than in the preceding year, owing to the loss of à consun er 
taking a largo number of units at a very low rate, the average price per 
unit received. was higher than at any period since 1907, while a laico 
number of additional coasumoers for power and lighting were connceted to 
the mains. Although during the coal strike the costs were considerably 
increased, the station was kept running continuously. and not a single 
consumer was disappointed er disconnected. A larg? number of in- 
quiries have since been received from firms not vet eouaccted and the 
company’s ability to keep upa regular supply of power and light in spite 
of difficulties has been much appreciated. Negotiations bave pro- 
cecded with Smethwick Corporation with a vi w to a transfer of the 
Smethwick electric lightiag order of 1893 to the Shropshire, Wor estor- 
shire and Staffordshire Electric Power Co., but so far without suecess, 
In the meantime, the company continues to supply to the Shropshire Co., 
in bulk, all the electricity required by that competi under the Oldbury 
electric lighting order. 

BOMBAY ELECTRIC SUPPLY & TRAMWAYS CO. (LTD.)—The total 
revenue for 1911 (including amount represented by sale of current to the 
tramways) amounted to £239,305. an Increase of £19,988 over 1910. The 
expenditure was £125,724, an increase of £3,585. The net receipts ager +- 
gated £113,680, an Increase of £16,402. After deducting interest on debon- 
ture debt (£35,718) there remains £77,861, to which is to be added the 
amount brought forward (£11,748). making £89.610. After deducting 
the dividend on the six per cent. cumulative preference shares the balance 
is £53,616, and the directors recommend that £16,700 be placed te depre- 
ciation account, £6,531 to sink#g fund for capital redemption, and £5,000 
to general reserve, and they also recommend payment of a dividend on 
the ordinary shares at rate of 3 per cent. per annum (£18.000), leaving 
£7.385 to be carried forward. The tramway traflie receipts amounted to 
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£157.807 (compared with (HAJS?) and the working expenses in Bombay 
amounted to. £74,448. against 473488. The gross receipts for the year 
from the electrie supply Guclidiae amount repr sented by sale of current 
to the tramways) amounted te £76,520. cempar d with £66.921. The 
working oxpouses vero £49,261, ayalost £42,897. 

KALGOORLIE ELECTRIC POWER & LIGHTING CORPN. (LTD )—At the 
meeting on Friday the chairman (Mr. R. W. Wallace, K.C.) said. that 
the profits for the past year, afte: deducting expenses in Kalgoorlie, 
amounted to £20,210, against £18,106 in previous year. The result 
Was very satisfactory considering that thev had had strikes and other 
ditliculties during the period. The boar] propose. to add £7,570 to 
reserve for depreciation and renewals, and to make provision for the 
redemption of the debentures at the expiry of the time. They felt 
quite justilied, considering the circumstances, in not paying a dividend 
on the ordinary shares. They had made provision for tho cost of 
replacing part of the plant injured by the cyclone, and also fur certain 
new plant. 

NEW GENERAL TRACTION CO. /LTD.) —At an extraordinary meeting 
on Monday resolutions were passed to reduce the capital from £370,900 
to £262,000, and, on the reduction of capital taking eflect, consolidating 
the preference and ordinary shares into one class consisting of 252,000 
shares of £1 each, It was explained that the reason for the alteration 
waa the re-purchase hy Coventry Corporation of the company's tram- 
way there. The result of the arbitration had placed in the directors’ 
hands à fairly large sum of money, which would be set aside to pay 
off the prior lien debt, the floating debt and a large portion of the 
5 per cent. mortgage debentures. They had to make good a loss out 
of earnings of £108,000 before they could divide any returns by way of 
dividend, The only process by which that large amount could be 
written off was by obtaining from the Courts their consent to a 
reduction of capital, 

UNITED ‘ELECTRIC TRAMWAYS OF MONTEVIDEO (LTD.) —The gros: 
receipts of the tramway system for the year to Oct. 3E 1910, vr 
NI. 402,200, against 81.315.955 ina 1209-10, and the operatiig ex ponsos 
were S790692 against STALE, Kaving the oit receipts S698318 aad vat 
S583.961. or (at exchange of S4-7 to the £) £120,470 against CI24.247. a) 
Increase of £5223. The passengers carried numbered 34662055 ajtal ist 
32.474.253, and the car-miles tun 6.858.057 against 6.185.737. The 
results are eonsidered satisfactory when aeceunt js taken of the loss of 
traffic and increase in working ex penses arisiag out of the disturbancos i'i 
May. 9014. Tho increase in rates of wages granted by the company cam 
into operation during the second half of the year. Phe extension of the 
lines to the suburb of Maldonado was completed during the year, and a 
further extension «f approximately two miles from the existing terminus 
at Colon is now being constructed. The large increase in the volume ot 
traffic has made it essential to provide additional rolling stock, and 25 new 
ears have recently beea ordered for delivery in Mentevidoo ii time for th: 
next summer season. 1t is anticipated that further expenditure vill b: 
required in the near future for the extension of the power plant. After 
providing for debenture interest, &c;, and paving an interim dividend of 
6 percent. on the preference and ordinary shires the direet irs now recom: 
mend payment of a dividend on the preference shares at the rate of 6 per 
cent. per annum (less tax), and on the ordinary shares at the rate of 8 per 
cent. per annum (less tax), making 7 percent, for the year, leaving to be 
carried forward £13466. 175. 1d. 


NEW COMPANIES AND MORTGAGES AND CHARGES. 


NEW COMPANIES. 


ANGLO-SWEDISH ELECTRIC WELDING CO. (LTD.) (122,191 \—Reg. 
May 24, capital £15,000 in £1 shares, to curry on the business indi- 
cated by the title, and to adopt an agreement between Elektriska 
Svetsnings Aktiebolaget and J. B. Ham/'lton (for company. First 
directors are J. H. Rosenthal, G. W. Partridge, T. M. Aitken, E. H. N. 
Moxon, J. B. Hamilton (manazinz director) and O. Kjellbetgz. 

ELECTRICAL & INDU3TRIAL INVESTMENT CO. (LTD.) (122,255.)— 
Rez. May 29, cap tal £493,099 in £1 shares (209,009 6 por cent. cumu- 
lative preferences), to carry on business as bankers, financiers, con- 
cessionalres and merchants; to raise money by the issue of shares, 
to invest the money so raised iu the purchase of, or otherwisa to 
acquire and hold any shares, stocks, deboatures, &e., issued 07 saaran- 
teed by any company constituted or caveyinz on basiness in the U.K. 
or elsewhere, and to adopt an agreement with ihe City of Birmingham 
Tramways Co, and H. W. Bretteil and T. Bower (the liquidators 
thereof) for the acquisition of the whole of property of sach company. 


Fir-t directors are Emile Garcke, M.LIEIE, J. A Christie, G. C. 


Cunningham, M.I.C. E., C. S. D. Hilton and R. B. Kiogsford, Reg. 
olliee ; Electrical Federation Othices, 1, Kingsway, W.C. 

ERTSEL ENGINEERING C2. (LTD.) (122,202 )— R ». May 21, capita! 
£2,000 in 2:. shares, to carry on the business of engineers, machinists, 
lift and crane makers, electrical supply engineers, &c. Private com. 
pany. W. B. Townsend is first secretary. 

FLEET BRASS CO. (|LTD.| (122205.) —Rez. May 21, capital £502) 
in £1 shares (610 preference), to adopt an agreement with A. Riybould 
and S. Huxley for the acquisition of the business of brassfoundera, 
manufacturers of gas and electric fittings and dealers in brass or motal 


work, carried on by them at Birmingham as the Fleet Brass Co. 
First directors are 3. Huxley and A. Raybould 


Private company. 
(both permanent) Rey. office: 9 & 11, Flect-strect, Birmingham. 


LETTERS PATENT INSURANCE CO. (LTD.) (122,210.) — Reg. May 24, 
capital £250,002 in 125,000 preference shares of £1 each, 2,009 preference 
shares of £5) each and 590,000 ordinary shares of 1s. each, to carry on 
assurance and insurance business of all kinds (ex sluding only assurance, 
insurance and bond investment business within the meaning of the 
Assurance Companies Act, 1929), in particular to assure or insure 
patentees, applicants for patents and others in any way interested in 
patents or applications therefor, azainst loss to be incurred by or con- 
sequent upon legal proceedings, infringement or revocation of pitenta, 
or whereby the validity of patents is contestad or attacked, and to 
adopt three agreem-nuts with the Patent and Protection Association. 


TAMPICO ELECTRIC L'GHT, POWER & TRACTION (LTD.) (122,222.) - 
Reg. May 24, capital £250,050 in £1 shares, to acquire the under- 
talings and assets of the Campania de Los Forrocarrilos Urbanos de 
Tampico, aud the Campania de Fuerza Electrica de Tampico, and 
the eoncessions held by J. and F. Borde for the supply of electric 
light and power at Tampico, Mexico, and to carey on the business of 
suppliers of electricity, &e. Reg. otlice: 47, Parliament street, West- 
minster, S.W. 


VARIABLE SPEED GEAR (LTD) (122,301)—R^g. May 39, capital 
£75,000 in £1 shares, to carry on business of manufacturers of aud 
dealers in machinery and plant, suppliers of motive power of any kind 
and for any purpose, &c.,and toadopt an agreement between Universal 
Transmission (Ltd.), E. Marshall Fox and the company for the pur- 
chase of the British patents for the Williams Janney inventions for 
improvements in power transmission devices. Private company. First 
directors are Sir V. Caillard and F.C. Vickers. 1527. office: Broad- 
way-court, Westminster, S. W. 


MORTGAGES AND CHARGES. 


ACTON LAMP? CO. (LTD. }—Issue, on May 22, 1912, of £400 debentures, 
part of a series of which particulars have already been tiled. 


METALITE (LTD.)—Particulara of £25,090 second debentures, created 
March 22, and secured by trust deed dated April 12, 1912, filed pur- 
suant to sec, 93 (3) of Companies (Consolidation) Aot, 1923, whole 
amount being now issued. Property charged: Lind at Osinasto n, 
Derby (subject to prior charges) and company’s other assets, except 
uncalled capital. Trustees: W. Jaggard and R. C. J. Goodrich. 


CITY NOTES. 


Sees . 

MEMORANDA ‘June 6).—Bank rata 3 por ceab. (since May 9. 1912), 
Price of silver, 281. par oz.  Consols 76; —76; for money ; 76; —71 for 
account, Consols Pay Day, July 5; Stock and Shares Continuation 
Days, June 12 and 26. Ticket Days, June 13 and 27; Pay Days, 
June 14 and 28; Mining Shares Carry Over Day, June 11. 

Prices or MkraLs (Londoa).—Copper, 77 : three months, 78 j;. 
Lead, English, 17à —174; Foreign, 16 —17,4. Spe'ter, 25-26}; 
Tin, English, 203—201; Foreign, cash, 200; three months, 191. 
Iron, Cleveland, cash, 53/55 ; threo months, 54/24, 


CALCUTTA ELECTRIC SUPPLY,CORPN. (LTD.) —Th. waits deliver d to 
consumers during the four we kè ended April 26. 1912. amounted to 
884,056, compired with 737.223 units in tho correspendiie four weeks 
of TOLL. 


v 

CANADIAN GENERAL ELECTRIC CO. (LTD. !— X quarter v divid ilof 1j 
percent. has b en dechired oa the common stock for t ie thre: months 
t» Jane 30. 

COMPANIA FRANCO. ARGENTINA DE ELECTRICIDAD. — Tho directors’ 
report states that three electricity generating stations were purchased 
during the past year and one gasworks, — Profits were $450,322°62 
paper, aud after providing for fixed charges the balance was 
8203,056:64, out of which a dividend of 10 per cent. has been declared. 
The sale of the company's undertaking to the Anglo-Argentiny do 
Lleetrielad was approved. The latter company owns 12 electric 
stations, two gasworks and one electric tramway. 


MADRAS ELECTRIC TRAMWAYS (1903) (LTD.)—-The tratti? reca-pts 
for the fortnight ended Mav 31 were R.26,055 (increase 15.5,814). 
Aggregate from Jan. 1, R.249,825 (ingrease R.28,9723, 

RIO DE JANEIRO TRAMWAY, LIGHT & POWER CO (LTD !— This com- 
piuy's gross earnings for April wer» £245,503 (increas2 £53,611) 
Aggregate from Jan. 1 £934,532 (increise £125,925). 

LL PAULO TRAMWAY LIGAT & POWER CO. (LTD) —A quarterly 
dividend at the rate of 10 par cent. per annum has been declared. 


STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
terat s] a quiotat s to i furih rises. of £p6,600 4! pores ost. first mort- 
grep Hoa geld bonds of th Manta? Weter dé Power Co, Th Com- 
mitis hive bo a ask d to app iut a special settling day iy and «eiit a 
quotition to à furiner dise of 19,0 09 £10 fully and partly piid ordi very 
shares of £n Cormty of Lowton El tric Sppply Co, aud to appolit a 
special ssttli vr day in temporary ecrtifieates for 2.000000 $5 fully pud 
shares o£ the Marconi Wer fos Tel graph Co. of America, 

TRACTION & POWER SECURITIES (LTD.)—The report for 1911 shows 
a credit balance of £29,310, which added to £5,185 brought forward, 
gives a total of £31,995. The directors have transferred £25,000 to 
Investinent reserve account, leaving £9,995 to be carried forward. 
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ELEOTRIO TRAMWAY AND RAILWAY TRAFFIO ELECTRICAL COMPANIES’ SHARE LIST. 
Stee) uod e UI ES Price | ° Rats Businrss- 
z pos Ü p NAME, Wed. ren cure Digreno | Ween TO 
UNE Week | 2  nc.orDec. _AOGREOATE. Gi pEND me Jane 5. | Yircoep "| JUNE 5. 
ended. L (a) No. of. Amount. | | | jHio he Lew- 
"A MS AE NEN Electricity Supply " E sd | wi ost, 
£ € 10 6/0 Bournemouth & Poole Elec. Su». Ord.....| 7—10} 5 5 0 Mar, Sep: i d 
Aberdeen Corporation ....| May 27 1,953 | + 396 76,126 10 4/6 Do. 4jperCent. Cum. Pref. ......... BI—-9t 412 6 Feb, Aug "* ica 
eAiririe wccccecscovcccsece| u 24 393 | + 74 5,998 10 6/0 ` Do. 6per Cent. Cum. Second Pref. . . lo4—ll 511 6 Feb, Aug ost} ~ 
Anclo-Argentíne sesecsees) June 3 | 50,939 | + 1,307 1,133,558 St. 4494 Do. 4} per Cent. Deb. Stock (red.) . 10) —102 4 9 O Jan, July 'ài on 
Asston-under-Lyne... eee e| po 1 453 | + 21 4.313 5 5/6 Brompton & Kensineton Elec. Sup. Ord.. 8] -3] 517 6 Much....| 84. | 
Ayr Corporation seseseee} a I 3I4 i = 5 741 6 3/6-. D&. 7 per Cent: Pref «esee uere rh 7| 31. 4 9 0 Mar, Sept w 
Barnsley cecsscceceeccees| May 24 1385 | — 3 J.342 c^ 4", FCentral Elec. Sup. Co. 4% Guar. Dob. Stck. 97 —100 4 0 O June, Dec ic ss 
Barrow |... ntm rm tnn » 24 429 , + 146 | 6,371 5 2/ Channe Cross (W. End & City) El. Sup. Co. 44 —5 5.00 Feb, Aug 4; C 
Bath Electric Trams, Ltd... » 29 2112, + 923 18.035 5 2/34 Do. 4} per Cent. Pret, ce... eee eeee eS. 4-4 419 0 Feb, Anz m INT 
Birmineham sa aoe ih pa 2 25 10,815 | + 3,598 82,637 St. 49^ Do. 4 per Cent. Deb. Stock (red) ...... 95 —93 4 3 0 Jan, July E NES 
Birmingham & Mid'and.. "E 910 | + 67 16,823 "St. 449% Do. 44 per Coat, Deb, Stock (red.).. 19! —103 4 7 6 | I SD E 
Blackpool & Fleetwood . Qe] June d 1.945 | — 1,396 Ry 5 2/3 Do City Un lertaking 41?g Cum. Pref.. 3i —4} 5.9 Of Jan, Juy! ** ! ee 
Biackburn Corporation ....| May 2? 1,669 | + 449 11,299 5. 3/9 . Chelsea Electric Supply Ord. ....cccecaes 4} -ii 5 2 6 March... { °° | aid 
Boiton Corporation. . ... eS] June 2! 2,852] + 212 23,239 449% Do. 4} per Cent. Dod. Stock (red) . 93 —191 419 6 June, Dec; °° ee 
Bombay .. nnm May 3j Gls} + 82 51,533 440s Chiswick Elec. Supp. Gorp. Ist Mort. Sa 90-93} 416 3 is | 2j i: 
Bournemouth Corporation..{ e | 29 | 2315 | + 691 15,730 10 10/0 City of London Eieztric Lichting Ord..... | 22—22 312 8 Feb, Aug LEN 
Bradford Corporation June | 24,181 | + 1.469 31,377 10 6/0' Do. 6 per Cent. Cum. Biel is .. 16—13 3 30 Jan, July, ^* a 
Brighton Corporation... ... s 2 1,22 + 0164 8.981 . 5$94,: Do. S5perCent. Deb. Stock (red.)...... 112 —123. 4 1 3 June, Dec | ** | i 
Bristol Trams & Carriage ..| May 3l 9,702 | + 2.977 142,176 St. ,4495! Do. 44 per Cant. 2nd Dob. d ' 101 —104 4 8 6 Jan, July TK Ewas 
Burnley Corporation ......| Juns 1] 1,677 | + 28 49,572 10 8/0: pauni of London Elec. Sup ey hss J. i01—11] 5 6 6 Feb, Aug TH nt 
Burton Corp oration Rides n 2 3l5 | + 8 2,257 10 6/0 | Do. 6per Cent. Cam. Prsf owes aee s 114—llà 5 1 9 Mir, Sept | 103 din 
Calcutta Tonks GO ceal 3 l | 852,723 | + R5,072 R2, 242.620 44%, O0 S: con Deb. Stock «sss. Sess 122—103 4 7 6 May, Nov. GOA es 
Camborne-Redruth coef os 1 | 14} + Sl 2,783 (O7 | Edmundson’s Elec. Corp. T )i—1 sa June July | '3 . 
Carüuf Corporation.. sa. eS| May 25 2379 | — 2 16,646 „e | Do. 6per Cont. Cum. Pref sssesecoss 3 —3! T Maiy, Nov. bo. 
Central London Railway ..| June 1 4,231 625 192,239 44% | Do. 4) per Cent. Ist Mort. Deb. (r21).. B 85 —899 |5 2 9 A | t | os 
City & South London Rly... " 2 2.277 103 69,666 3/0 olkestone Electricity Supply Co. Ord. .. 441—134 5 4 6 April, Oct | ** oe 
Cork Electric Trams Co... .. £ 10.056 2/6 Do. Sper Cent. Cum. Pref. esses. | 46-48 5406 Mur, Sept °° e» 
Croydon vere vsa mers 14,475 44°, Do. 4b Ist Deb. Stock (red.) ...... 93-36 415 3 Fed, Aug "A eo 
Devonport & Dist. Trams . 10,839 5 5/) Hove Electric Lighting Ord. wo... ee eeee 51-71 6 4 0 | April, Oct = 
Dover Corporation ..-.cece vu 44195. Isle of Wiwht E. L. & P. Co. Deb. d . 8) —92 417 9 se 
Dublin & Lucan Railway .. 2,826 5 5/9 Kensington & Kniehtsbridee Ord. «0.0.05 7-72 518 0 Feb, Aue vje 
Dublin United..... Kiore 122,517 5 6% | D». 6 per Cent. Ist Pref... eere a 5—5 514 0 Jan, July | °° d 
Dudley-Stourbridge ...... 16,597 o ! Do. 4 per Cent. Deb. Stock (red.)..... 92 —95 4 5 Ps p, ex aa 
Dundee Corporation «esses. 2.414 495 | Kensineton & Knetbe. Co. & Notting Hill l | 
East Ham Council ..... "T 9.672 Co. (Joint Station) 493 Db. Sto: K (red)... 93 —95 ,4 4 § April, Oct' °° ad 
Exeter Corporation essea 2,868 43% ' Kent Elec. Power Co. Irred. Deb. Stock... 89 —34 510 0 Jan, July, °° ee 
Gateshead & Dist, Trams . 22.652 1/6 London Elec. Supply Ord. ........... 2 1-2 315 0 Mar, Spt Pf œ 
Glascow Corporation ...... 93,152 5 3/0 ' Do 6perCent. Pref. lc leere es 41—5b 6 0 0 Mar, Spt à T 
Glossop TIAS rur ew tn "e 2,317 494 D> 4perCent. Ist Mort. Dob. ..... eee] 92 —95 4 4 O Jan, July TEL, 
Gloucester Corpn. sesesees = 2/9 | Metropoitan Electric Sipply Ord. ......| 31-13 417 0 Anil, Oct P | ee 
Gravesend Northfleet...... 141 5 2/3 Do 4} per Cent, Cim. Pref... sese. 314-11 415 O0 Jan, July yo. 
Great Northern & City Rly.. 36,161 004197 Do. 4! per Cent. D-b. Stock Ist Mort.. E —]104 4 8 O June, Dee eo | we 
Greencex & Port Glasgow.. 15,693 (St 34% Do. 3! Sens ent. Mort. D*b. Stock red. i 85 —33 379 6 Jn uy di ud 
Hautax Corporation... e. 18.088 .. 4405 Midland Elec.Corp.forP.D.4) Est Mort.D2 bs. 95 —93 ,4 i2 GF: pews oe 
Hartlepool Tram waryS... 5070 | iea Newcastle & Digrict E.L. 4 ML Dd. St., 87-99 5 1 9 vs ti Ex ee 
Hastinies bn Trams Co. . 13.€82 5 2/6 , Newcastle Elec. Supply S per Cont. non- | 
Hong Koré esc servens oars £241,941 Cum. Pref. DR : ' 410 0 Feb. Ang wa oe 
Ha? fers’ idi Corpn. seres à 17,995 10) 419% Do. 4! per Cent. let Mort. Db. eed: " 3» —93 411 6 Jan, July ee ee 
Hull Gas oratione «oa see om 25,421 100 5° | North Metro. Elec. Power Sin. pone. 97 —10)'5 0 0 . PA. es 
Uford Distuct Council of ! Northampton Elec. Lt. & P. Ord.........1. Uv; —10, 413 8 Fb, Aue .. oe 
Heston District Council .. 730 595 | Do. 5% Pref. ..... LEX ERG CAT ees ess TA-lA 4 6 0. Fed, Aug ee ee 
lIpsaizh Corporation. sesse. 3,834 495 | Do. 4. IIIS. MENU P Suess ew EON 9? —l001 319 O Junza, Dec, °° ee 
Isie of Thanet Co. oense] on 12,836 Jo 6/0 : Nottin: Hill E, L. Ca. €^, Non.Com. Pref. Wt-Ilt 5 6 6 cs e] e 
M ER KCN RN es] May 2,6027 5 4/3 | Oxtord Eisctric Ord. eee oe Si-$) 6 0 0O, March | ee | ce. 
ney Corporation»... - 495 Do. 4% Deb. Stock «eese ee] 91—34 04 5 1 ri A 
Kidani nster & District . á 1,999 5' 5/2) | St. James’ & Pall M ill Elec. Ord. ks 8| -31 514 3 Feb, Aug Al ee 
Kilmarnock Corporation ..| June 431 $ 3/5. Do. 4 per Ont Pref, ceo verna ; E ok -735 2415 0 Fed, Aug, ** ve 
Kirkcaldy Corporation. ....| May T St. | 33%: Do. 34 per Cent. Deb. Stock ee iva 85 -—37 | 4 | 61! Jan, July se ee 
Lanarxstare UR ; 29,610 2/3 | Smithfield Market Electric Sup. rd i 13 -1i :s Feb. aas s | ee 
Lancashire United . i 27.485 4 4/0 | South London Electric Supply Ord.. 24 -3)Ó 7 0 O0 April eeo 7 
*Leamiseton «eessssesess] — gs 3 076 "st! 504 ' Do. 5^5 Ist Mort. Stock (red. .....05. 100 —103' 412 9... Holy. 
Leeds Corporation . Jun: 62,035 1 0/8? | South Metro. Elec. Lt & Power 7% Ist Pret 1,—15 6 4 0 Feb, Aug! - ee 
Leicester Cory: ration. eee me 107; Də 6 per Cent. 2nd ER TESTI | t -lè 8 00 Feb, Aug oe 
Leith Corporation ..... sei 1,706 St 44% Do. 4b Ist Dod. Stoc< (red.) . pees.) 99 -~99 431 0 Apai, Oct | -* ee 
Lincoln Corporation ...... f s 1/3 , Urban Electric Sapply Ordres — | 0-1 e April, Oct | ote | ee 
Liverpool Corporation | May 242,998 5 2/) fD». SperCont. Cum. Pref.c i.e 2} -3 3 6 € April, Oct? f À 
Liverpool Overhead Rly, ..! Jun: 33.535 St. 440% Do. 44 per Cent. Ist Mort. D9. seess | 8» —-83 5 2 0 April, Ost ss T 
Llandudno Colwyn Bay RE May 4,752 1/1: Waste Heat & Gas Elec. Gen, Stations . 11 -1f | 6 8 0 May, Aag. s : 
London County Council . Hd 325,169 & 5/)' Westminster Elec. Sup. Ordseasssesees 8) -? Stl 0 Mir, Spt 8H. 8l 
London Eic. Ry. Co....... June 311,415 2/3. Do. 44 per Cent. Cum. Pref. «4... Sea $91 —51 4 3 9 Jan, July | i, ee 
London United UTEM 133,722 | | | | 
Loweztott Corporation Electric Railw1ys and Tramway3. | | | 
Mi men June 152,598 gc‘) Bath lee Tuns Piss O iemetis mit 7 0. 7 Aodl wou.) ee foe 
Mere Rall Way ee eesesees | " 49,432 0%; Do. SperCent, Cim. Pref. «isses | HH 63 6 Jan Juy! | oe 
ee dun ds May 3.079 4407 Do. 44 Ist Mort. Deb. Stock (red). 73 —83 15 12 0 Anil Oct? «| oe 
^trop3litan Dist. Railway.) June 276,393 io^. B'ham & Midland Trams 44 Ist Dob. Sos 93 —95 4:4 9 Jin, July AT 
M Foroutan Elec. Trams..| May ed jo, Bristol Tramways & Carriage Ord. i ob. 1948 2s Pee Auge censes 
ee rans MO " ' Da. Cum, Pret neue Sv Re cea — 6 8 i á DD 
poe aon eee Jun? 1,874 P5 Dow 4 per Cant. Debs. eese eene ,100 —102: 319 3 Feb, Aug ^; | oe 
t«castis-on-Tyne Corp. " 37,615 " . BrtishElectiizTraztione"g Pf.OrJ.Noncum  10]—124 | m Junz, Dac » as 
Newport (Mon.) dod LED 0 6.011 Do Df. Q.d. St s.ro sre | ] £0 5 1 | n n 6 --8 ae | P i 6 re 
Nortuamjton Corporation. .| May 2 | Do. 6 perCeat. Cum. Pref... isses | 92— 6 8 0 Feb, Aug, 93) 9I 
Olsham, Asnton & Hyde " 12.199 Do. 7 per Cent. Noa Can. Pref, sese. 44 —13 M i | 42. 44 
kar nam Corporation ...... Jun? 22,635 c» | Da. 5 ner Cant. Porp? tual [E ewe Be | 93 —97 5 2 $ Anvil, Oct ?3 95 
E Uy Ra Corporation May 31l » Do. 4) ver Ct. 2nd D>. Stork aeee.. | 7 —3) 5 8 6 May, Nov | l4 vu 
B A.) Elec. Trams * 41.437 Central London Or lin ary Stock esenea | 72 —81 314 0 Fe» Aiz 321 7) 
STL OID, eese neie " 2,138 | Do. 4 nar Cont. Pref. Stace .... sees ! 21 —23 1413 0 Fev Aug (0954 
Portsmouth Corporation " 16.355 (Dor di pst Cot Piel sese ces S210) —H174 2 0 s TEES 
p HOS eee eene ef n 37,091 Si Do De Se esee er a i | 7) 3| 12 9 3 Fes ...., 9A, 829] 
Ron Corporation '...... ji 7.237 21 Do. 4 par Git. Diese gcd bets ns lol —193 318 3 Jan, July c œ 
pine i Corporation.. ii Ds Dio eet us n m VET Ed 93! S A i e n 93 mote 
XY reri eee RE " : Do 4perCant. Ist Mort, Deos. ...... 2 — oril, Ost . " 
Me auc enne] Juas 47,439 Oo be ese Caos Riv. Cor. Ord. ....0 354—379 14 0 0 Fed, Aig O 35 
qud CO Od ibas ess] May $135,250 a | Do. 5 por Cent. Perp. Pref. (13/1) M 193 —112 411 6 Feb, Auz! + oe 
She ee et] 902 Dor 201809): a da E 1101 ~195 414 3. Fo», Aaz ce | oe 
Sincere Corporation... June 63,778 Eh Daw 12919 “co uatendianabeces eae (191 —195./ 414 0 ! Feb, Auzi ce] + 
ee Das T dose i c $23.582 Do. m re cesi S cuna Oud j193) —105 415 0 F-5, Aaz i105; .. 
DT HOPOIAD «aii a du May 16,404 A Do. per Cnt, Pezpotual D233. ...... | 9) 3101 319 Q' Mir, Novi +s pot 
SE Mese (ies gas i cee ; Dublin aes Trans. 6 por Coat. Pref. -l 1:2 -lli 5 6 6 Feo Aug | ** j oe 
Saad Carnai ternene " 10,160 | Gateshead & District Trans Ord......... 84 —3] | 7 4 0) js a ee 
[ie rporation . ” 6.170 Gt. Northern & City Riv. Pref. Ord. (499))) 186 —1] vi Feb, Auz | ih .. 
a UU eS sk ces 5,305 | Hastinzs & District Elec. Trams, 6% C.P | on puel MS Ot us BS sae 
P Hytne,&c., Jt. Bd. xis og | Do. A DÀ. SIO uod IoEN ORT P cs | 721 —76 !6 2 0, Abal, Oct + ve 
S ae Dues aene ' 11,478 Imperial Tram NAYS Ord. a a er arto 3 —35 | ee t Mir, Sot | oo oe 
ae ‘land Corporation....] Jane ,228 l Do. 6 pər Cagt- Pref wa casa parre e 6 —*| UN Mir, Sjpt | sa | ee 
gioi District... | May 13,334 Poe. dips Cont De 16 ew issn cae PRs Gok B. Jua atk oues as 
apa [nams seuren, ” 22,320 I. of Thanet E. T. & Lt. S pst Ceat. Pre... — 2L—20, & 110. Mir, Sot, el ae 
e Corporation n... ps 1,232 Do. 4 per Cott. Ded. Stock cernens | 75-8) '5 3 6 Jn, Jayi el ae 
T. 2 Jb d parta eee ji 815 Lanarkshire Tram VIPS eee enne ' 93-19; 600 25, Aug X p 
roan aid District ..| p 3,475 4 Lancs Utd. Trans 5 Prior Lien Dob. Stz) 83 —335 518 0 Jaa, July {ose es 
pog TOT A E ui 9,927 o London Electrics 429 DeD. Stack .... es. 7—)) .4 2 0 ; 93} 374 
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NOTES. 
aes 
‘Continuous-current Series Transmission. 

In 1907 Mr. J. S. HiGHFIELD, in a Paper read before the 
Institution of Electrical Engineers, called attention to the 
Thury system of continuous-current transmission. Now, 
at the present summer meeting of the Institution, Mr. 
HiGHFIELD has been able to describe the installation then 
foreshadowed—the first of its kind in this country. The 
principles of the system are well known, but we doubt if 
the system itself is fully appreciated. A few days ago we 
had the pleasure of seeing the generating plant at Wil- 
lesden and the first sub-station that has been erected at 
Hanwell, which has now been running for over a year. 
Those who are accustomed to the ordinary three-phase 
plant, with its complication of switchgear, cannot fail, we 
think, to be impressed by the simplicity of the con- 
tinuous-current series system. We do not for a moment 
suggest that the system is one which can prove superior 
to three phase in all cases, but there are obviously instances 
(such as the network which the Metropolitan Electric Supply 
‘Co. have in view) for which the Thury system is clearly 


very advantageous. 
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ONE reason why this system is not viewed with favour is 
very possibly the fact that the line losses remain constant 
whatever the load. This sounds an important disad- 
vantage, and, theoretically, it should tell against the 
system ; but, although a good many units may be lost in 
this way, the chance is that the cost of producing them at 
t.mes of light load is small, and consequently the financial 
result is quite satisfactory. Where a high load factor can 
be obtained there is, of- course, nothing in this objection. 
At Hanwell the distributing network is run at 3,000 volts 
on the three-phase system, and by this means a considerable 
area can be fed from a single sub-station. The district 


; around Hanwell is distinctly rural, but on account of the 


large area so covered the high load factor of 60 per cent. 
has been obtained. Another objection that has been urged 
against the system is that the generators cannot be built 
in very large sizes with 5,000 volts as a limit. This is so, 
but it would perhaps be rash to say that generators cannot 
be built sufficiently large for most practical purposes, 
although it will be admitted that high-speed generators 
suitable for direct coupling to steam turbines are not prac- 
ticable. We think there is no doubt that the system, owing 
to its simplicity, is very well suited for schemes involving 
the supply of scattered districts from a single generating 
station or for the coupling up of scattered waterfalls to 


give a supply. 


A PARTICULARLY interesting part of Mr. HienriELD' S 
Paper relates to the use of the earth as a conductor. We 
are so accustomed to dealing with earthed conductors upon 


| the surface of the ground that we instinctively think of 


earth currents as being extremely: harmful, and that if 
such currents were used seriously in transmission a great 
deal of damage would be done by electrolysis. Actually, 
however, if the earth plate is placed at a sufficient depth 
in the ground it is pretty clear that no appreciable dis- 
turbance can result. The earth is a conductor of such 
enormous section that the fall of potential is almost wholly 
in the immediate neighbourhood of the earth plate. In 
these days, when the price of copper does not show any 
great tendency to fall, it is quite unnecessary to insist on 
the financial value of the earth used as a conductor. It 
has been so used continuously in the transmission of power 
to Lausanne. In the Hanwell scheme it is used merely 
as a spare cable, and the results of some very interesting 
tests are given in Mr. HicHFIELD’s Paper. Possibly, when 
people become more accustomed to the idea, very much 
greater use will be made of the earth as & return conductor 


than 1s the case at present, which supposition 1s encouraged 
by the fact that the Board of Trade and the Post Office 
have found no reason to interfere with the present project. 


oo 


The Marconi Report. 

_ ALTHOUGH the report of the Marconi Wireless Telegraph 
Co. for the period ended December 31st last is somewhat 
belated, its late appearance does not detract from its 
interest, both for the shareholders of the Company and for 
the publie, inasmuch as the extended time has afforded the 
directors the opportunity of discussing in greater detail the 
general outlook of wireless telegraphy. We are sure every- 
one will be gratified at the report now issued, which is set 
out on a subsequent page. The career of the parent Mar- 
coni Company has been one of anxiety and of hard uphill 
work which is now likely to bear good fruit and to result 
in .what appears to be a successful industrial position. 
Considerable differences of opinion have been expressed as 
to what will be the ultimate outcome of the company's 
operations, but if we take the mean of the anticipations we 
may prophesy that the parent company and its interna- 
tional ramifications will settle down as a fair dividend- 
earning proposition. And those best able to judge in such 
matters have always looked forward to this result, and so 
have regarded many of the past incidents in the company's 
development as only standing in the way of this steady 
progress. All is well that ends well, and all now seems fairly 
well with Marconi interests. Frenzied speculation and 
stock market manipulations are the only factors likely to 
postpone the period of prosperity ; and when the investing 
public come to realise this they will refuse to be drawn into 
a mere gamble. Such tactics are usually, in the long run, 
inimical to industrial undertakings, and have frequently a 
paralyzing effect upon the entire industrial section of secu- 
rities liable to be affected by what is called a ““ boom ” in 
any one stock. Those who are sanely interested in the 
advance of wireless telegraphv as a means of inter-commu- 
nication between ship and shore, between more or less 
inaccessible islands or places where the submarine cable 
method of communication cannot be economically utilised | 
for a variety of reasons, have all along realised the oppor- 
tunity which the wireless method is offered ready at hand 
for the asking, and it is clear from the report of the Marconi 
directors just issued that this is their cue. When we realise, 
in addition, that the parent company is also likely to 
obtain a lion's share of the manufacturing orders, it is not 
difficult to endorse the spirit of optimism which the report 
discloses. The immediate future looks more hopeful for 
Marconi shareholders than it has ever done—and future de- 
velopment will taxe place along the exact lines which THE 
ELECTRICIAN and other well-wishers have forecasted ever 
since the company came into existence. The electrical 
industry rejoices at the prospect, for such success will be 
attained by the wireless section without injury to any other 
branch of the in !ustry. 


L———— e 


Et Nos Mutamur in Illis. 

THe annual Convention of the Incorporated Municipal 
Electrical Association, which opens on Tuesday next at 
Harrogate, will be the 17th term of what we hope IS an 
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infinite series. Now, there is no particular virtue about the 
number 17, but the case is different when we come to the 
number 10. It was, therefore, with some interest that we 
consulted our files to discover what the I.M.E.A. were doing 
in 1902, and as a result we have discovered some interesting 
historical information. Statistically, it appears, the nunr 
ber of municipally-owned stations was then 200 ; now it i$ 
267. Then the connections to existing stations amounted 
to 241,300 kw. ; now they amount to 1,102,670 kw. Further, 
a comparison between the subjects under discussion: at the 
meetings in 1902 and 1912 leaves one with the feeling that 
1902 must have been: very many years ago." Have we 
really advanced so much in so short a time ? In the former 
year THE ELEcTRICIAN tells us the meeting was held in 
London under the presidency of Mr. Joun RipEn, whose 
presidential address dealt mainly with electric traction 
questions and especially with the adoption of the conduit 
system in London, a matter which, we vaguely remember, 
once caused general agitation. But more interesting than 
this was his warning to the younger members of the Asso- 
ciation against narrow-mindedness in their ideas of station 
design, for some of them, it appears, forgetful of the future, 
had been putting in 50 kw. sets. They would be sorry for 
their lack of foresight, he said, in 10 years’ time.’ Are they, 
we wonder? Again, he recommended that traction and 
lighting stations should be combined in order that the peak 
on the latter’s load curve might be reduced. They have 
been so combined in many cases and the peak is still with 
us; so are suggestions for its removal. In 1902, the 
Papers read at the Convention were very technical in both 
outlook’ and subjec; matter. Mr. FEDDEN, we find, de- 
fended his action in installing steam turbines and expressed 
his confidence in that form of prime-mover, even in large 
sizes, say, 200 kw. to 300 kw. and upwards. Mr. Day, 
however, favoured the slow-speed horizontal engine on 
account of its low steam consumption ; and the humorists 
of the party talked about gas engines in the way humorists 
wil. The gift of prophecy, we find, had not then descend əd 
on Mr. FERRANTI. There was, besides, a heated discussion 
on the respective merits of the two-wire and three-wire 
systems of distribution, and the request of one msmber for 
“an amplification of the comparisons between gas and 
electricity " was ruled out of order bv the chairman, 
apparently on the ground of irrelevancy. 


To leave the files of THe ELECTRICIAN for the programme 
of the Harrogate Convention is to make a startling tran- 
sition. In 1902, electricity for cooking purposes was s.ill 
one of those things that might be, but was not, done; in 
1912 it is so burning a question that two Papers are to be 
read on that one subject alone at this year's Convention. 
In 1902, station engineers were, it is evident, mostly worried 
by how properly to solve engineering questions, say, details 


, of valve gear, joint boxes, switches and so on; to-day, all 
, this sort of thing is far away in the background, eclipsed by 
_ the great problem of how to secure more business, a point 


which did not matter in 1902. In 1902, again, the elec- 
tricitv undertaking was considered bu; a small affair, 
scarcely worthy of notice by the municipal politician. Now 
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he expects it, often to its own detriment, to provide sums 
for the relief of rates. And this is another business problem 
whose solution the station engineer finds by no means easy. 
A last important point is that in 1902 members of the 
].M.E.A. visited no works of power consumers. This year 
at Middlesbrough they will see a great many, and of a new 
and interesting kind, though by the ironv of fate the sup- 


in the case of say, the “ Mechanicals.” Thus, no fewer than 
60 meetings were held during the past session in London and 
the provinces, as against only eight by the Institution of 
Mechanical Engineers. The time chosen for the meeting 
has been criticised, but on account of the closing of works 
and schools a later date was, we understand, considered less 
satisfactory. An interesting discussion resulted when Mr. 


plier of power in this particular case is a company and not 
It would, therefore, appear that our search 
through the files of THE ELECTRICIAN has not been without 
its result in showing how very much things have changed 


a municipality. 


electrically since 1902. Another, and worse, result, how- 


ever, of discussing what happened 10 years ago is the desire 


which it inevitably creates to indulge in the reverse opera- 
tion of prophecy. This temptation we shall, however, 
strenuously resist, merely contenting ourselves with won- 
dering whether in 1922 the electrical affairs of 1912 will 
appear so very much as if we were looking at them through 
the wrong end of a telescope. 
An Ultra-Violet Light Fallacy. 

Last week there appeared a report upon the electric 
lighting of the House of Commons which, we fear. will give 


the general publie the very misleading idea that electric. 


light from metal filament lamps contains a dangerous pro- 
portion of ultra-violet rays. Mention is made of the fact 
that the light is to pass through three lavers of glass, so that 
there is no danger from these rays. We can only imagine 
that the writer in this case had in mind the mercury 
vapour lamp when writing his report. It is well known 
that ordinary glass absorbs ultra-violet light almost com- 
pletely, and that if this particular part of the spectrum is 
desired special glass must be used. The spectrum of the 
metal filament lamp does not differ materially from that of 
the carbon lamp, and it is well known that this lamp is not 
particularly effective photographically. It is therefore 
absurd to insist upon all sorts of precautions in order to 
cut off ultra-violet rays in a case of this kind. Some quan- 
titative ideas on the subject may be formed from an inves- 
tigation by Mr. H. E. Ives on the “ Daylight Efficiency of 
Illuminants," though this was not carried right into the 
ultra-violet region of the spectrum. Mr. Ives showed that 
for the violet end of the spectrum (0-42) a tungsten lamp 
running at 1-56 watts per mean spherical candle-power had 
less than one-third the amount of this radiation found in 
daylight, whereas the mercury arc had many times this 
quantity. Assuming that a similar proportion holds good 


logical to filter daylight for the removal of ultra-violet rays 
than to apply such precautions to electric glow lamps. 


The LE.E ai Glasgow. 

TRE summer meeting of the LE.E. at Glasgow this week 
has undoubtedly proved a success. This is particularly 
gratifying when it is remembered that, unlike other Institu- 
tions, the “Electricals " have energetic Local Sections which 
provide provincial members with opportunities for dis- 
cussing Papers and for social intercourse, so that a summer 
meeting has fewer attractions for provincial members than, 


somewhat beyond the visible spectrum it would seem more | whole scheme. 


J. S. HianurrELD read his Paper on the series system, par- 
ticularly as regards the question of earth currents, on which 
subject there is still room for much research. A lecture by 
Prof. Si.vANus THoMPsoN is always an attraction, and on 
the present occasion the alternative programme of a visit 
to Edinburgh was insufficieht to persuade more than one or 
two members to miss the lecture Prof. THOMPSON gave on 
Permanent Magnets. The visits to works have undoubtedly 
shown the popularity of this part of the programme, 220 
members and ladies taking part in the visits on Wednesday 
afternoon. Finally, it may be said that the interest taken 
in the proceedings by the Scottish members augurs well 
for the future of the Institution under its new policy. 
————sSi—9- UI». Ap ————————M———— 

Moving Coil Measuring Instruments.—Referring to the 

abstract which appeared in our last issue of an article by Herr 


Gossen upon * A New Moving Coil Measuring Instrument for 
Direct and Alternating Current," Messrs. Isenthal & Co. have 


called our attention to the fact that they introduced irstru- 


ments of this kind, depending upon the use of thermo-couples, 


into this country some two years ago. 


Electrification of the London & North-Western Railway.— 
The first completed section of the new Euston-Watford lines 
viz., between Willesden and Harrow will be opened for 
service to-morrow, while on the same day the new local line 
between Watford High-street and Croxley Green will also be- 
available for traffic. Good, progress 1s, moreover, being made 
with the laving of the additional tracks between Harrow and 
Watford, and this section will be ready for opening before the 
end of the year. Atthe outset the whole of the new route will 
be worked as a steam railway, but as soon as the bill now being 
promoted by the company has passed through its final stages 
contracts will be placed for the new local lines between Chalk 
Farm and Willesden, and for the conversion to electric traction 
of the North London line from Broad-street to Chalk Farm 
and the other lines included in the company's scheme. It may 
be recalled that the intention is to run electric trains from 
Watford into Broad-street and Euston, and over the Baker 
Street & Waterloo Railway by means of a junction at Queen's 
Park. The cost of the whole undertaking is estimated at 
£5,000,000, of which £2,000,000 will be absorbed in the cost of 
new permanent way, £2,000,000 in the electrification scheme, 
while £1,000,000 is to be advanced to the London Electric 
Railways in connection with the extension of the underground 
line from its present terminus at Edgware-road to Queen's 
Park. It will probably take about four years to complete the: 


Cable Interruptions. Date of Interruption. 


Latakia—Palura ........c..csesseeceecsecsece eese May 26, 1910 
Cadiz Tangler uice soo stre xh onn Raves Ven rdi Feh. 27, 1912 
Alhucemas — Penon de la Gomora..................... Feb. 28, 1912. 
Ceuta —Estepone ....eeseesseoseroersososserese sereo .. Feb. 28, 1912 
Melilla —Chafarinas ............. eee eene Feb. 28, 1912 
Cadiz —Teueriffe..................... eee n Feb. 29, 1912 
Jeddah—Susakim ..... ccc ccc cescescee een ... Mar. 4, 1912 
Chafarinas—Nemours8 .............. see oes April 10, 1912 
Salonika—Lemnos .....................ss April 18,1912 
Chio— Tenedos ............ eee Pee April 20, 1912 
Syra—Chio (1 and 2) ......... ro TO April 20, 1912 
Scalamova—Samos .............. eene April 21, 1912 
Marmariza—RBhodes.................... eee .. April 21, 3912 
Bessika—Tenedos  ..................... ioa dasd E beds April 24, 1912 
Sitia—Rhodes  ......... "rc m May 2, 1912. 
Fort de France—Paramaribo ..................... June 6, 1912 
Kotonou — Libreville ... .............-................. June 12, 1912 
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Royal Engineers (T.F.)—Lieut. Arthur C. Heap (Western 
Airline Telegraph Company, Western Command Telegraph 
‘Companies, Royal Engineers, Army Troops) has resigned his 
commission as from June 8th. 


City and Guilds of London Institute.— The report of the 
Council of this Institute for the year 1911 contains an account 
of the first year's work of the delegacv which was appointed 
to control the operations of the City and Guilds (Engineering) 
College. The attention of this delegacy during the year has 
been mainly directed to the transfer of the duties of manage- 
ment from the former committee and to the provision for the 


continuance of the educational work of the college. 

The number of students attending this college in 1910-11 was 498, of 
which 259 took a civil and mechanical engineering course, 100 an elec- 
trical engineering course, 22 a chemical course ; while 31 were engagcd 
on special studies and 80 were students of the Royal Colleg: of Science 
attending classes on applicd electricity. At the close of the session in 
July, 1911, the diploma was award :d to 96 students, as against 80 in the 
previous vear, while 28 obtained the degree of B.Sc. (engineering) in the 
University of Lordon. Several additions have been mad^ to the labora- 
tories at the Finsburv Technical College, includirg some plant constructed 
in the college workshops a: d other apparatus purchascd from outside 
and installed by the coll ge staff. 1t is to be rcgrotted that the number 
of day students at this college only amounted to 147, a number less than 
in any year since the college started. With a view to increasing the 
number of students, the Principal has sugzest<d that it would be advis- 
able tc establish a third-vear course in electrical engi ering. It has been 
agreed that this suggestion should be ad»ptcd experimentally. It is 
als» being ascertained whether some arrangement between the Finsbury 
and the City and Guilds Colleges cannot be arrived at whereby an increase 
of students at the former coll ge could be obt:incd. There were 254 

evening students, as against 279 in the previous year. 


‘Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— | 

Mr. C. E. C. Shawfield contributes an article cn '* Recent Develop- 
ments in the Rotary Air Pump and Cendenser.”’ i 

Mr. H. H. Holmes discusses the advisability of a municipally 
owned electricity undertaking possessing powers for the hiring out of 
electrical apparatus. | 

Mr. W. E. Milns describes how the showroom of an electricity 
undertaking can be most cfficiently operated. | | 
'" We give an abstract of a Paper by Mr. J. S. Highfield on '' The 
Transmission of Electrical Energy by Direct Current on the Series 
System." This Paper was read at the Glasgow meeting of the Insti- 
tuticn of Electrical Engineers cn Wednesday. i 


We give an account of the commercial and pleasure vehicles 
operated by the Edison storage battery which are now being placed 
on the market in this country. | 

For the benefit of those attending the Ccnvention of the Incor- 
porated Municipal Electrical Associaticn next week, we give an 
account of the points of interest in the various works that are to b» 
visited. In our leading article we suggest the desirability of a 
convention on broader lines. 


l We give some details regarding the forthcoming electrical exhibi- 
tion at Boston (U.S.A.). | 


Municipal Accounts.—Abstracts are given of the a^coun's of the 
Lin *o'n electricity and tramways departmcn's, the Brighton. Crewe, 
Dund»e, Eastbourne. Tunbridge Wells, West Bromwich and Yar- 
mouth electricity undertakings and the Wolverhampton tramways. 


Municipal Loans.—Inquiries have been held during the week into 
the applications of Kingston-on-Thames and Mansfield Corporations 
for sanction to loans for extensions of their electricity undertakings. 
Chester Corporation have received sanction to a loan of £14,000 for 
new hydro-electric works, Hornsey Council have applied for a loan 
of £4,000 for mains extensions, and Nelscn Corporaticn have applied 
for authority to borrow £3,000 for extensions of their electricity 
undertaking. Watford Counci) are about to apply for permission to 
iborrow £9,253 for mains extensions during the next three years. 

Parliamentary.—A Select Committee of the House of Commons 
have authoriscd the London County Council to use trailer-cars on 
their tramways subject to the consent of the Board of Trade being 
obtained. | 

Legal.—On Moendsy the Railway and Canal Commission com- 
menced the hearing of the arbitration proceedings in connection with 
the difference between the National Telephone Co. and the Post- 


master-Gencral as to the purchase price of the C , 
taking. P e Companys und»r- 


Companies’ Meetings and Reports.—The meetings reported include 
those of the Birm'ngham & Midlznl Tramways and Gwynnes 
Limited. | 

The report of Marccni’s Wireless Telegraph Co. gives interesting 
particulars of the development of the company’s business. 

Other reports abstracted include those of the British Westinghouse 
Co. and the Manila Electric Rzilroad Co. 


OBITUARY. 


Pror. H. F. WEBER.—We regret to record the death of Prof. H. F. 
Weber, director of the Physical Electrotechnical Institute at Zurich. 
The deceased was 69 years of age. Prof. Weber was born at Meg- 
dala in Saxe-Weimar and received his early education at Jen’, 
where he devoted particular attention to mathematical physics. In 
1873 he was appointed to the chair of mathematics and physics ct 
Hohenheim, and in 1875 he was transferred to Zurich. In the course 
of his life he was connected with a good d^al of practical work, espe- 
cially with the Lauffen-Frankfort transmission scheme. while partly 
on his advice a voltage of 750 volts was adopted on the Burgdor:- 
Thun railway as carly as 1897. 


PERSONAL NOTES. 


Last Fiiday a presentation was made to Prof. O. Henrici, F.R.S.. 
as a mark of appreciation by his old students cn the occasion of his 
retirement from the chair of mathematics at the City and Guilds 
(Engineering) College. A sufficient sum has been subscribed to 
endow a medal, which will be awarded annually to the best mathe- 
matical student at the College. The face of the medal bears a por- 
trait of Prof. Henrici, and the reverse a representation of his harmon?- 
graph. The first medal that was struck was presented to Prof. 
Henrici, together with a copy of the “ Encyclopedia Britannica "' 
and an album conteining an illuminated address and the signatures 
of those who subscribed to the testimonial. 


APPOINTMENTS VACANT AND FILLED 

Belfast Library and Technical Instruction Committee invite 
applications for the position of lecturer in physics and electric. 
enginecring at the Municipal Technical Institute, Belfast. Com- 
mencing salary £180 per annum, increasing to £200. Particulars of 
duties, &c., from the principal, Mr. Fras. C. Forth. with whom appli- 
cations must bo lodged by noon of Tuesday, June 18. | 

An assistant lecturer and demonstrator in engineering design and 
drawing is required for the University of Liverpool. Salary £150 
per annum. Applications to the Registrar by June 22. l 

A test-room assistant is required for high-class instrument work. 
See an advertisement. | 

A manufacturing company in Antwerp advertise for an electrical 
engineer, with experience in the writing of patent specifications. 

There is a vacancy on the staff of an electrical manufacturing 
company for a telephone engineer, with knowledge of patent law, and 
familiar with practice before the British Patent Office. 

Ilford Urban Council require a manager for the tramways. Salary 
£400, rising by annual increments of £20 to £500 per annum. Appli- 
caticns to the Clerk and Solicitor by noon, July I. 

A large electrical firm advertise for a draughtsman, with experience 
of switchgear design. 

A draughtsman and designer, with experience of design of switches, 
circuit breakers, &c., is wanted ; also tracer or junior draughtsmen. 
See advertisement. | 


Mr. T. Roberts hvs been promoted to the position of shift engineer 
at Sheffield, in succession to Mr. R. V. Tasker. 


Mr. Sydney Woodfield has been appointed chief engineer to the 
Compania Tramways de Lacroze and the Ferrocarril Central de 
Buenos Aires, and will shortly sail for the Argentine. Mr. Woodfield 
has for the past seven years been electrical engineer to Messrs. J. G. 
White & Co.. and has been responsible for the equip:nent of a numb?r 
of electric supply and traction undertakings. 


West Ham Electricity Committee have reported the resignation of 
the borough electrical engineer (Mr. H. H. Couzens) in order to take 
up & similar zppointment at Hampstead, and it has been decided, 
subject to Hampstead Council's consent, to retain his services as 
consulting engineer for one year at a fee of 200 guineas. 
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INSTITUTIONS AND SOCIETIES. 


Royal Society— Among the Papers read at the meeting of this 
Society yesterday afternoon were the following: ''* An Expansion 
Apparatus for making Visible the Tracks of lonizing Particles in 
Gases, and some Results obtained by its Use." by Mr. C. T. R. 
Wilson. F.R.S. ; * A Chemically Active Modification of Nitrogen. 
produced by the Eleetric Discharge—1V.," by the Hon. R. J. Strutt. 
F.R.S. ; “On the Series Lines in the Arc Spectrum of Mercurv " and 
* On the Constitution of the Mercury Green Line A--5461. AU and 
en the Magnetic Resolution of its Satellites by an Echelon Grating.” 
by Prof. J. C. MeLennan ; and on ** The Number of 8-Particles 
Emitted in the Transformation of Radium," by Mr. H. G.Y. Moseley. 


* Journal" of the Institute of Metals.—The Institute of 
Metals has just published the seventh volume of its ** Proceedings,” 
the major portion of which consists of a series of Papers of scientitic 
interest which were read at the annual general meeting of the 
Institute held in London in January last. Valuable though these 
Papers were when they were originally presented. their utility is now 
increased a8 a result of written communications which have been 
received since the Papers were read from men eminent in the scien- 
tific and metal-working worlds. In addition. the volume contains a 
report of the '' Proceedings " of the Birmingham Branch of the 
Institute of Metals. The useful series of abstracts of Papers relating 
to the non-ferrous metals and the industries connected therewith, 
which was commenced in the second volume of the '* Journal," has 
been continued, and there are many pages devoted to valuable 
abstracts dealing with such subjects as the properties of metals and 
alloys. electro-metallurgy. analysis. testing end pyrometry, furnace 
and foundry methods. statistics and bibliography. The concluding 
section of the ‘‘ Journal " is devoted to the memorandum and 
articles of association. "There also appears a list of members of the 


Institute, together with a topographical index. 


Municipal Tramways Association.—A meeting of the managers’ 
section of this Association took place at Cardiff on June 6th and 7th. 
About 40 members attended and they were welcomed at the Council 
Chamber in the City Hall by the Lord Mayor (Ald. J. W. Courtis, 
J.P.) The president of the Association ( Mr. H. E. Blain) was in the 
chair, and Mr. Arthur Ellis, city electrical engineer and tramways 
manager. gave a lengthy and interesting description of the Cardiff 
tramways system. 

Mr. L. Mackinnon, traffic superintendent of Glasgow Corporation 
tramwavs, introduced a discussion on the Glasgow fare system, and 
owing to the extended. discussion on these subjecis the Paper on“ Pro- 
tective Devices for Motormen " was held over until the following dav. 
At the invitation of the Lord Mayor the members were cniertained to 
luncheon in the City Hall, and were there joined by several members of 
the Electric Lighting and ‘Tramways Committee. In the afternoon the 
members journeyed by special cars to the ear d'pot and power station, 
In the absence of the Lord Mayor, the deputy-chairman of the Com- 
mittee (Mr. Councillor Vivian) took charge of the party, and with his 
able assistance and that of Mr. Ellis, the members made an interesting 
tour of inspection round the depot and power station. Refreshments 
Were provided at the latter place, after which the members returned to 
town, To fill up the remainder of the dav a boat excursion was orga- 
nixed to Bristol, The majority of the members took advantage of it 

and had a most. pleasant journey, which occupied about four hours, the 
weather being favourable. On Friday the members again met at the City 
Hall when the following subjects were discussed: ‘ Protective Devices 
for Motormen," by Mr. A. Baker, general manager, Corporation Tram- 
wavs, Birmingham; ‘‘ The Relative Merits of Petrol “Buses and Rail-less 
Trolley Vehicles," by Mr. E. Hatton, general manager. Corporation 
Tramways, Newcastle: “ Tramway Track : Methods of Construction 
and Maintenance," by Mr. J. Grierson, permanent way engineer, Glasgow, 
Mr. H. Mattinson, permanent way engineer, Manchester, and Mr. R. B. 
Holt, permanent way engineer, Lecds. After the ordinary. business 
meeting Mr. Ellis again kindly provided special cars so that members 
might inspect other interesting points of the system. | 
Union Internationale de Tramways et de Chemins de fer d'Interet 
Local.—An attractive programme has been issued of the 17th 
congress of this society, which is to be held at Christiania from 


July 2nd to 5th. 


ARRANGEMENTS FOR THE WEEK. 


PRIDAY, June 14th (to-day). 
INsriTUTION OF ELECTRICAL. ENGINEERS, 
(Glasgow Meeting.) 
9:35 am. Excursion on the Firth of Clyde, Train leaves Glasgow 
Central Station for Gourock at 0,35 a.m. 
£03 for S p.m. Dinner at the Grosvenor 
street, Glasgow. 


Restaurant, Gordon- 


Puysican Society. 

S$ p.m. Meeting at the Imperial College of Science, Imperial Insti-. 
tute-road. South Kensington. Agenda: |“ Demonstration of a 
Method of Determining very Small Ditferences of Density," bv 
Mr. T. H. Blakesley ; “The Maximum Sensibility of a Duddell 
Vibration Galvanometer," by Dr. H. F. Haworth; ‘ An Accu- 
rate Examination of the Steinmetz Index for Transformer Iron, 
Stalloy and Cast Iron," bv Mr. F. Stroude. 


INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 
TUESDAY, June 18th, 
10a.m. Meeting in the Kursaal, Harrogate. Opening of the 
Convention bv the Mavor of Harrogate (Councillor J. S. Rown- 


Presidential Address by Mr. G. Wilkinson (chief electrical 


tree). 
Discussion on 


engineer to the Corporation of Harrogate). 
“ Means for Securing Reliability and Maintaining Continuity 
of Electricity Supply,” opened by Mr. F. Ayton (chief electrical 
engineer, Epswich). 

2:45 p.m. Mecting at the Hotel Majestic, Harrogate. Papers on 
“A Cooking Load from the Supply Station Point of View," by 
Mr. F. M. Long (chief. electrical engineer, Norwich), and on 
" Electrical Cooking Apparatus," bv Mr. H. H. Holmes (sales 
department, Marylebone Corporation Electricity. Works). 

8$ p.m. Reception in the Roval Spa Rooms, Harrogat», by the 
Mavor and Mavoress of Harrogate. 

8:30 pam. Concert in the Kursaal, Harrogate. 


WEDNESDAY, June 19th. . 

8:55 a.m. Special train leaves Harrogate for Leeds. 

10:15 a.m.  Mecting at the Albert Hall, Cookridge-street, Leeds. 
Welcome by the Rt. Hon. the Lord Mayor of Leeds (Mr. W. 
Nicholson). Papers on " The Limitation of Rat» Relief from: 
Profits," bv Mr. S. L. Pearce (chief electrical engineer, Man- 
chester), and on “ Organisation in Electrical Supply Under- 
takings,” bv Mr. C. M. Shaw (chief electrical engineer, Worcester). 

2 p.m. Special cars for ladies leave the City Square for Roundhay 


Park. l 
2:23 p.m. Special cars for Members and Delegates leave the City 


Square for the Tramway Station, the Trackless Trolley Section 
and the Lighting Station, 
5:23 p.m. Special train leaves Leeds for Harrogate. 


7:30 p.m. Annual Dinner at the Hotel Majestic, Harrogate. 


THURSDAY, June 20th. 
8&:4l a.m. Special train leaves Harrogate for Middlesbrough. 
Ilam. Meeting in the Council Chamber, Town Hall, Middles- 
brough. Welcome by the Mavor of Middlesbrough (Councillor 
W. Harkess) Discussion on “ Automatie Pressure. Regu- 
lation," opened by Mr. S. J. Watson (chief electrical engineer, 
Bury). 

12:45 p.m. Buffet luncheon in the Crypt, Town Hall, Middlesbrough. 
1:30 p.m. Brakes leave Town Hall for visits to Works. (For full 
description, see p. 40E of this issue.) 
4:30 p.m. Visit to the Transporter Bridge and Trip on the River 

Tees, 
8:30 pom. Special train leaves for Harrogate. 


Alternative Visit to York. 
9:18 a.m. Train leaves Harrogate for York, 
9:48 a.m, Visits to the Cathedral and Electricity Works. 
1l a.m. Steamer trip to Bishopsthorpe. 
2:30 a.m. Special Cars leave the de Grey Rooms for Messrs. Rown- 
tree's Works. , 
6:22 p.m. Train leaves for Harrogate. 


FRIDAY, June 21st. — l 
10 a.m. Annual General Meeting at the Hotel Majestic, Harrogate. 


2:30 p.m. Motor Char-a-bancs leave the Kursaal, Harrogate, for 
Ripon, Studley Royal and Fountains Abbey. 


PRIDAY, June 21st. 

PHYSICAL Society. 

JO a.m. Joint Meeting with the Optical Convention at the Im- 
perial College of Science, Imperial Institute-road, South 
Kensington. Agenda: ‘ Demonstration of Apparatus for 
the Teaching of Optics,” by Dr. G. F. C. Searle, F.R.S. ; 
" Diffraction Patterns," by Mr. J. W. Gordon ; ‘ The Shape of 
Seales required for Reflecting Instruments with Concave 
Mirrors," by Mr. E. H. Ravner; “ On the Visibility of Distant 
Lights,” by Messrs. C. C. Paterson and B. P. Dudding ; 
‘Some Points in the Use and Design of Refractometers,” by 
Dr. T. M. Lowry ; and “ Some Recent Advances in the Measure- 
ment of Light and Illumination," bv Messrs. J. S. Dow and V. H. 
Mackinney. Ds | 

8 p.m. Meeting at the Imperial College of Science. Agenda : “ Models 
Illustrating Geometrical Opties,” byv Prof. S. P. Thompson, 
F.R.S.; "On the Measurement of Colour," by Mr. A. C. 
Jolley and Mr, O. Bull; and * Optical Pyrometry," by Dr. J. A. 


Harker, F.R.S. 


RECENT DEVELOPMENTS IN THE ROTARY AIR PUMP 
AND CONDENSER. 


BY C. E. C. SHAWFIELD. 
(Borough Electrical and Tramways Engineer, Wolverhampton.) 


Summary.—The advent of the steam turbine, displacing the recipro- 
cating engine in steam-driven power-stations, has rendered it desirable to 
‘seek more efficient means of condensation. Thus attempts, notably by 
M. Maurice Leblanc and Mr. E. S. G. Rees, have been made to replace 
reciprocating air pumps by retary pumps. The pumps evolved by these 
two engineers are described, their advantages and disadvantages are 
stated, and the opinion is expressed that such plant is well worth the 
consideration of central station engineers. 


One of the most striking features in connection with the 
general trend of power-station design during the past decade 
is the practically universal adoption of the steam turbine in 
place of the high or low-speed reciprocating engine, which, for 
so many years, was regarded as the only reliable and practical 
type of prime mover for the purpose of power generation in 
central stations. This invasion of the power station by the 
steam turbine has naturally brought about considerable modi- 
fications in the arrangement and design of the station itself, and 
of the various items of auxiliary plant that are necessary to the 
equipment of a modern central station. Probablv the direc- 
tion in which the most 1mportant modifications will be noticed 
Is in the case of the condensing equipment. 

When the main power units of central stations consisted 
almost entirely of reciprocating sets, it was frequently the case 
that only a portion of these sets were run under condensing 
conditions, and a reference to any central station directory a 
few years old will show that quite a large number of stations 
were described therein as `“ non-condensing ” or*‘ partly con- 
densing." This condition of affairs was due to two principal 
causes: Firstly, that the station load factors were generally 
too low to justify the capital cost of complete condensing equip- 
ments, and secondlv, that the steam consumption of the 
reciprocating engine only benefits to the extent of 15 per cent. 
to 20 per cent. when exhausting into a condenser. Moreover, 
in those cases where a complete or partial equipment of con- 
densing plant was provided, it was seldom designed to give a 
vacuum higher than 251n. to 27 in., because, owing to the 
restricted area of its exhaust passages, the reciprocating engine 
cannot effectively utilise a condenser vacuum above 26 in. to 
27 1n. 

The advent of the steam turbine has introduced an entirely 
new condition of affairs as regards condensing equipment gener- 
allv. Whereas a reciprocating engine did not require any 
higher vacuum than 26 in., the steam turbine demands the 
highest vacuum obtainable and cannot be said to give really 
efficient results except when exhausting into a vacuum of 27 in. 
and above. This is particularly noticeable in the case of 
exhaust steam turbines, where the reduction of atmospheric 
pressure represented by the increase of 1 in. of vacuum above 
28 in. results in an increase in output of approximately 40 per 

cent. from a given weight of steam. 

The natural result of these changed conditions has been that 
a demand has arisen for a type of condensing plant which is 
‘capable of producing and maintaining high vacua under con- 
‘ditions of the utmost possible economy and reliability, and it is 
much to the credit of the manufacturers of this type of apparatus 
that they have succeeded to an appreciable extent in evolving 
condenser equipments that are giving satisfactory service 
under the exacting conditions of modern central station 
working. Unfortunately, however, these improvements in 
design and performance have been accompanied by a very 
considerable increase in the first cost of the apparatus and also 
in the complexity of the plant itself, with a corresponding ten- 
dency towards increased cost of supervision and maintenance. 

Phe surface condenser represents the type which is most 
generally used in conjunction with steam turbines, the reasons 
governing its adoption being that it offers a considerable degree 
ense steam te be etum to the bolle wis min ha 

ste: rk : he boilers with a minimum loss 
of heat units. The removal of the condensed steam, together 
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with the air and incondensable vapours, is usually effected by 
means of a reciprocating air pump, and the efficiency of the 
condensing plant as a whole is very largely dependent upon the 
extent to which the air-pump equipment can be relied upon to 
remove the maximum possible amount of air and vapour. 

It is an unfortunate characteristic of reciprocating pumps in 
general that their efficiency falls off rapidly when working under 
conditions of high vacuum. This defect is inherent to this 
tvpe of pump and is largely attributable to the fact that the 
necessity for clearance spaces prevents the entire volume of the 
pump chamber being swept out, and that a certain amount of 
re-evaporation of the condensed steam occurs in the pump 
chamber on every suction stroke of the piston. In addition to 
these defects there 1s always a liability to leakage past the 
valves and other working parts of the pump. 

In order to improve the performance of the reciprocating air 
pump and to assist in the production of high vacua, an interest- 
ing piece of apparatus, known as the vacuum augmentor, was 
designed by Parsons, in which a live steam ejector is used to 
extract the vapour from the condenser chamber and to impart 
to it a certain degree of compression. The mixture of steam 
and vapour leaving the ejector passes through a small auxiliary 
surface condenser, where it is condensed and cooled to approxi- 
mately the lowest temperature of the circulating water and is 
thence delivered to the air-pump barrel. It should be noted 
that one of the principal virtues of this device is that the vapour 
which is extracted from the interior of the condenser is com- 
pressed in the ejector tube before delivery to the air pump, and, 
consequentlv, its efficient removal by the latter is greatly 
facilitated. 

This vacuum augmentor has given satisfactory service in a 
large number of stations in combination with the standard tvpe 
of Edwards air pump, but the installation of this additional 
apparatus naturally increases the first cost of the condensing 
plant equipment, and also involves the rejection into the circu- 
lating water of the whole of the latent heat contained in the 
steam used in the ejector. 

In order to simplify condensing equipments generally, and 
particularly with a view to eliminating the defects inherent to 
reciprocating air pumps, various attempts have been made in 
the past to evolve a rotary air pump by means of which the 
vapour could be continuously ejected from the vacuum space 
without the employment of any other moving part than a 
simple revolving impeller. It is satisfactory to note that a 
very large measure of practical success has attended the investi- 
gations of two experimenters in this direction, and that the 
problem of the application of the rotary principle to condensing 
plant equipments appears to have been satisfactorily solved by 
both M. Maurice Leblanc and Mr. E. S. G. Rees. 

A study of the rotarv air pumps designed by Leblanc and 
Rees, and of the patents taken out by these gentlemen during 
the last few vears, indicates that they have both been working 
on the principle of the old ejector condenser, in which the un- 
condensable vapours present with thesteam are picked up by a 
jet of water projected across the vacuum space and ejected 
through an expanding neck or tube. This tvpe of condenser 
has been extensively used for many years, and whilst it in- 
doubtedly possesses the merits of simplicity and cheapness, it 
has certain defects which render it unsuitable for the production 
of high degrees of vacuum. Up to 26 deg. of vacuum, or there- 
abouts, it is fairly efficient and reliable, but above this limit 
stability of action can only be assured by the imparting of a 
very high degree of velocity to the water jet; otherwise 
choking is apt to take place in the neck of the condenser owing 
to the inability of the mixture of air and water to force itself 
out against atmospheric pressure, and should this occur flooding 
of the condenser is the natural result. Since the vacuum tends 
to increase as the volume of steam to be dealt with diminishes, 
it follows that the velocity of the water jet must be maintained 
at a sufficiently high figure to ensure stability of action at light 
loads, and, consequently, the efficiency of the condenser, as 
measured by the ratio of the power absorbed to the total load 
on the generating set, is comparatively poor. 

Although the air pumps designed by both Messrs. Leblanc 
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and Rees have a common basis in the principle of the ejector 


condenser, there are fundamental differences in the respective 
methods in which the principle is put into effect, and the author 
proposes to give a brief description of both types of apparatus 
with a view to comparing their suitability for use under modern 


power-station conditions. 
LEBLANC ROTARY AIR Pump. 


A sectional view of the Leblanc rotary air pump is given in 
Figs. 1 and 2, and its action may 


pote One 


of the regulating valve, if any considerable drop in vacuum 
occurs due to a sudden influx of air into the condenser, there 
would appear to be a risk of the pump losing its water 
entirely, with a consequent failure to perform its proper 
functions. 

The relative advantages and disadvantages of this type of 
air pump may be summarised as follows :— 


Advantages. 
1. It possesses the cardinal merits of simplicity of construc- 


be briefly described as | tion and low maintenance cost. 


2. It is particularly efficient when dealing 
with the higher ranges of vacuum, say 
] 28 in. and above. 
| 3. The floor space occupied is compara- 
! tively small, and it is capable of being placed 


PRESE ee | 


| in the most suitable position with regard 
N- to the condenser. 

4. Its water consumption is practically 
negligible, as the same water can be used 


over and over again. 


Disadvantages. 
1. It is liable to a certain degree of in- 


t Fig. l. 
LEBLANC Rotary Air PUMP. 


follows: Water is admitted through the inlet pipe A into a 
central chamber B, from which it emerges by means of the 
nozzle C into the blades of a reversed Pelton wheel revolving at 
a considerable speed. The stream of water issuing from the 
nozzle C is caught by the revolving blades and cut up into a 
series of thin sheets ; these sheets of water are injected into the 
discharge cone E and thence into the outlet sump. In striking 
the sides of the discharge cone the sheets of water form a series 
of plugs or pistons between which is entrapped any vapour 
which may be present, and the velocity of these water plugs is 
sufficient to ensure their discharge against the external atmo- 
spheric pressure. Since the action of this air pump primarily 
depends upon the injection of water through the nozzle C, and 
as this cannot take place until a vacuum is formed in the dis- 
charge cone, it is necessary to provide means of producing this 
vacuum for starting-up purposes. This is effected by a live 
steam Jet fitted below the discharge cone, by means of which a 
partial vacuum can be produced in the air pump sufficient to 
start the flow of water, after which the action of the pump is 
automatic. 

If the Leblanc air pump be compared with the ejector con- 

denser it would appear that the essential difference in the 
design is that, in the case of the Leblanc pump, the water is 
projected directly into the neck of the discharge cone in the 
form of a series of plugs or pistons, whereas in the old type of 
ejector condenser the water is projected from a fixed jet through 
& considerable space before meeting the neck of the discharge 
cone. 
_ The published performances of this pump show that, under 
lixed-load conditions, it is both efficient and reliable, but a con- 
sideration of the principles governing its operation would lead 
to the supposition that, under conditions of considerable 
variation of load, it would tend to fall off somewhat in efficiency 
and stability. 

À regulating valve must be fixed in the inlet pipe A to control 
the amount of water passing through the nozzle C, and if the 
orifice of this valve is regulated to admit of the correct amount 
of water passing for a given set of working conditions with a 
vacuum of, say, 27-5 in., it would appear probable that any 
considerable decrease in load on the main generating set, 
resulting in a higher vacuum in the condenser, would cause an 
increased volume of water to be drawn through the nozzle C. 
Since this increased weight of water has to be given additional 
velocity in order to eject it against the atmospheric pressure. 1t 
will be evident that more power will be required to drive the 
Pelton wheel. Correspondingly, with the same fixed position 
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stability owing to its limited capacity for 
dealing with considerable volumes of air. 

2. In the event of the water being lost 
through a sudden drop in vacuum the pump 
is not automatic in restarting, and cannot 
resume its normal functions without the 
assistance of the live steam jet. 

3. The power consumption of the pump may be largely in- 
creased unless care is taken to maintain the volume of injection 


water approximately constant. 


-a 
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THE Reres Rotary JET AIR PUMP AND CONDENSER. 


The application of the rotary principle to condensing plant 
equipments has been developed in quite another direction in 
the case of the Rees rotary air pump and condenser. These 
two pieces of apparatus are identical in principle but differ in 
their application. The air pump is used in the same way as the 
Leblanc pump for extracting the air from surface condensers, 
and for this purpose the smaller sizes are generally used. The 
larger sizes, however, can be used directly as rotary jet con- 
densers, and, in this case, the outstanding feature of the design 
is the incorporation of the condenser, circulating pump, and air 
pump in one piece of apparatus with a single rotating member. 

The general design of this condenser is illustrated in Figs. 3 
and 4. The rotating member consists of a hollow impeller or 
pressure chamber keyed on to the main shaft ; to the periphery 
of the impeller there is attached, by means of tangential spokes, 
a ring carrying a series of fan blades, the combination of im- 
peller, spokes and fan blades forming one complete rotating 
member. Concentric with the rotary portion of the apparatus 
are a series of fixed blades or cut-waters, and concentric with 
these again is the pump casing communicating with the outlet. 
The operation of this condenser is as follows: As soon as the 
driving shaft of the condenser is run up to speed, the circulating 
water is drawn up through the suction branch atthe bottom, 
and enters the revolving impeller or pressure chamber where, 
owing to theinfluence of centrifugal force, it acquires an appreci- 
able static pressure, acting radially. Under the influence of 
the hydraulic head thus accumulated, the water issues through 
a number of nozzles in radial jets. these nozzles being arranged 
in pairs at such an angle that the jets issuing from each pair 
impinge upon one another at a fixed distance from the periphery 
of the impeller, forming a series of radial fans of water, which, 
whilst still rotating with the impeller, are projected across the 
space between the impeller and the inner circumference of the 
rim containing the fan blades. The exhaust steam enters by 
the large branch at the top of the main casing and, following 
the direction indicated by the arrows, is brought in contact 
with, and condensed by, the rotating jets of water. The initial 
energy imparted to the water Jets is sufficient to carry them, 
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together with the condensed steam and any air or vapour that 
may be present, across the vacuum space to the inner edge of 
the fan wheel, where the mixture of air and water is picked up 
by the fan blades and sufficient momentum imparted to it to 
project it through the fixed cut-waters, and thence by way of 
the outlet branch to the hot-well. 

It will be observed that the single rotating portion of the 
apparatus performs three distinct functions. Firstly, the 
hollow impeller lifts the circulating water through any height 
up to 25 ft. or 26 ft., and imparts to it an hydraulic head, thus 
performing the function of the circulating pump. Secondly, 
the space between the periphery of the impeller and the inner 
cireumference of the fan wheel forms the condensing chamber 
or vacuum space in which the exhaust steam is brought into 
contact with the radial jets of water. Thirdly, the fan wheel 
itself acts as an ejector and extracts the mixture of circulating 
water, condensed steam and vapour, against the external 
atmospheric pressure. 

It should be noted that the design and principle of operation 
of the Rees rotary dry air pump is identically the same as that 
of the rotary jet condenser described above, the difference being 
insizeonly. Inthecase of the air pump, as vapour only has to 
be dealt with, the proportions are correspondingly less and the 
quantity of water delivered by the impeller is also reduced, 
the function of the water in this case being only to entrap the 
uncondensable vapours, the exhaust steam being separately 
dealt with in the surface condenser, 


Fia. 3.—Rees Rotary AIR Pi mp. 


A comparison of this rotary condenser or air pump with the 
old ejector condenser shows that three fundamental alterations 
have been made in the application of the ejector principle. In 
the first place the necessary energy is imparted to the water by 
means of a revolving hydraulic accumulator; secondly, the 
water jets, instead. of operating in a fixed direction across the 
vacuum space, have both a radial and a rotary movement, and, 
consequently, the volume swept out by them is greatly in- 
creased ; thirdly, as the water Jets are projected into a rotating 
instead of into a fixed neck, definite mechanical energy 1s 
imparted to them at the point of exit from, as well as at the 
point of entrance to, the vacuum space. B | 

It is claimed for this type of condenser that it 1s entirely self- 
regulating under all conditions of load and vacuum, because 
the water of condensation is mechanically controlled both at 
the point of injection and at the point of extraction. For 
example, if, from any cause, the vacuum inside the condenser 
increases, the additional pressure exerted by the atmosphere on 
the water issuing from the periphery of the fan wheel causes the 
fan blades to be filled to a greater radial depth, and since these 
blades are running at a constant peripheral speed, the greater 
welght of water contained in them produces a corresponding 
inerease in the centrifugal effect. Conversely, if, through air 
leakage or other cause, the vacuum is considerably reduced, the 
decrease in the external atmospheric pressure causes a reduction 
in the radial depth of water in the fan blades, and, consequently, 


the centrifugal force developed remains at just sufficient to 


eject the condensate through the cut-waters.  . 
A study of the general design and construction of this con- 


denser would appear to indicate that the only probable cause 


of failure in operation would be the stoppage of the prime 
mover driving the rotating portion. Ifthis were to happen the 
extracting power of the fan wheel would be lost and there would 
be a tendency for the condensing water to be sucked up the 
exhaust pipe. This contingency is provided against by the 
float shown in theupper part of the steam inlet branch in Fig. 3. 
Any movement of this float in an upward direction opens a valve 
connected with the atmosphere and breaks the vacuum in the 
exhaust pipe or allows the water to fall out of the suction pipe. 

Advantages.— The advantages of the rotary type of condenser 
would appear to be as follows :— 

1. Low capital cost. 

2. Small floor space occupied. 

3. Simplicity of construction and consequent low main- 
tenance cost. 

4. Ability to produce and maintain vacua closely approxi- 
mating to the theoretical limits as determined by the tempera- 
ture of the circulating water. 

5. Stability under fluctuating loads and capacity to deal with 
considerable volumes of air or vapour. 

6. Automatic starting and operation. 

Disadvantages.—On the other hand, the following disadvan- 
tages are inherent to this type of condenser. 


Fic. 4.—Rees Rotary AIR Pump. 


1. The exhaust steam being condensed by direct contact with 
the circulating water, pure hot boiler-feed is not directly 
obtainable from the condenser. This means a certain definite 
loss in heat units, and expenditure has to be incurred in treating 
the hot-well water to render it suitable for use in boilers. 

2. It is not possible to arrive at the steam consumption of 
the generating plant by direct measurement of the condensed 
steam, and where this type of condenser is adopted such in- 
formation can only be obtained by some form of measuring 
apparatus inserted in the live steam supply. "EN 
. The author is of the opinion that both the types of rotary air 
pumps briefly described in this article are well worth the serious 
attention of central station engineers generally, and that their 
design and construction indicates that a further advance has 
been made in the direction of simplifying and cheapening the 
operation of condenser equipments without any real sacrifice of 
efficiency or reliability. | 

There are many interesting problems in connection with the 
design and application of rotary air pumps and condensers, 
which, considerationsof space render it impossible to deal with 
here, but in conclusion it may be said that the evolution of the 
rotary principle, which has resulted in the displacement of 
reciprocating engines by steam turbines, and the increasing 
adoption of the centrifugal boiler-feed pumps, appears likely to 
find a further development in its application to condensing 
plant equipment. 
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"THE TRANSMISSION OF ELECTRICAL ENERGY BY 


DIRECT CURRENT ON THE SERIES SYSTEM.* 
BY J. 8, HIGHFIELD. 


Summary.—The author describes the pioneer installation by the 
Metropolitan Electric Supply Co. of the continuous-current series system 
inthiscountry. Theearth has been used asa stand-by conductor, and some 
interesting tests on the use of the earth as a return conductor have beon 
made. Finally, the special cireumstances are discussed which render the 
adoption of the series system preferable to the customary three-phase 


transmission in this particular instance. 


Since reading my Paper on this subject before the Institution on 
March 7, 1907 [an abstract of this Paper appeared in THE ELkc- 
TRICIAN of March 8 and 15, 1907. Ep. E.]. matters have progressed. 
After the most careful consideration, the Metropolitan Electric 
Supply Co. decided to use the series system for supplying their 
western area, and the plant was put to work in March of last year 
and has been running steadily ever since ; two sets of winding gear 
have been constructed, and the Moutiers-Lyon system (the largest 
series transmission vet erected by M. Thury) has been largely extended. 

The western area system of the Metropolitan Co, is designed ulti- 
mately to feed an area containing 300 sq. miles, the extreme distance 
bv road to the remote points from the power station at. Willesden 
being about 28 miles. Owing to the small load existing in a great 
part of the district, the important matter was to design a system 
whieh would involve the least possible eost in mains and at the same 
time admit of ready and inexpensive expansion to meet the require- 
ments of a rapidly increasing population. It was also necessary to 
use a system Which, while being inexpensive for short distances, could 
be readily extended to very long distances. Another consideration 
to be kept in view was that at some future date it might be advisable 


to carry the supply to still greater distances. 
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section at AB. 
Fic. 1.—JoixT ror 100,000-vorT LEAD-cOVERED CABLE. 


Portions of the area are already supplied by existing companies and 
loca] authorities, some by alternating and some by direct-current 
systems, end it is contemplated that in time some, or all, of those may 
think it wise to supplement their present plants with a bulk supply. 
In such cases it is usually found that it is for a time ceonomical to use 


the bulk supply for part of the load and to employ the existing plant 
In order to utilise tne bulk supply to the 


to supply the peak load. 
best advantage, it is necessary to work it in parallel with the existing 
plant. In the ease of an alternating-eurrent plant it is very difficult 
to take a supply at a different frequeney and to work the necessary 
phase-changing motor-generator in parallel with the local plant. 
With the series system parallel running in such cases presents no 
difficulty. 

It was decided to lay mains having a capacity of 10.000 kw. with 
sufficient reserve in the ease of breakdown, and, after much research. 
it was found that two single-conductor cables having a core of 
0-125 sq. in. section with lin. of paper insulation, sufficient for 
100.000 volts direct current could be laid in iron pipe at Jess cost than 
any other system of similar capacity. To provide for continuity of 
supply in case of breakdown of one of the mains, it was desirable to 
use the earth as the spare conductor. Further research having shown 
that this was possible without risk of interference with other electrical 
circuits, this methcd, with the consent of the Board of Trade, was 
decided upon; thus, the cost of a third or stand-by cable was avoided. 

For the secondary supply the mains are of much less capacity, and 
can be tapped at frequent intervals to supply small sub-stations for 
town and village lighting and fairly large power consumers, A some- 
what high pressure being necessary for this purpose, it was decided to 
use three-phase alternate-current mains at 3,000 volts pressure, and 
for the low-tension system supplying small consumers a three-phase 
four-wire system at 415 volts pressure between phases. This net- 
work showed lower costs and greater convenience than any other. 
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* Abstract of a Paper read on Wednesday last at the Glasgow meeting 
of the Institution of Electrical Engineers. 
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The comparatively high secondary pressure enables an area of about 
10 sq. miles to be worked from each sub-station. Thus. in spite of the 
scattered nature of the demand, each sub-station will grow to con- 
siderable dimensions, enabling larger plant to be used. 

Cable System, —The transmission cable system, as already stated, 
consists of two plain lead-covered paper-insulated cables drawn into 
cast-iron pipes of 21 in. inside diameter, the pipe joints being made 
with varn and clay and being electrically bonded by means of three 
corrugated iron wedges which bite into the iron. These wedges make 
a very good joint and are inexpensive. Special split cast-iron boxes 
are uscd to hold each cable joint, and small split boxes are used at 
bends. There are no brick pits or surface covers ; the cable is sur- 
rounded throughout its length by east iron, thus the cable is admirab!v 
protected. The present system suppliet from the power station to 
Southall, a distance of about 7 miles. 

The joints in the cables are mad? with piper on a method developed 
and used by the Metropolitan Company for some vears on the 10,000 
volt concentrie cables, and d scribed by me in the discussion on a 

Paper by C. Vernier on “ The Living and Maintenance of Transmis- 
sion Cables. 7* These joints are shown in section in Fig. 1l. 

Each cable length of 220 vards was tested in the factory to 75,000 
volts alternating current at 60 evelos, the pressure being applied tor 
10 minutes; a 6 ft. piece of each length manufactured Was tested to 


130,000 volts alternating current at 60 cyeles, whieh pressure was 


Bint Elevation. 


Front Elevation. 
Fic. 2.——MariN SwirCHBOARD WITH LINS AND EARTH SWITCHES 
INSTRUMENTS. 


AND 


resisted for about 5 minutes ; the type of joint uscd was tested up to 
150.000 volts 60 eveles without breaking down, After laving, the 
whole length of eable was tested to an alternate-current pressure of 
20.000 volts 60 eveles for 35 minutes. 

Cable testing by alternate current is not satisfactory unless a low 
frequency is emploved, and a low frequency necessitates the use of 
very large transformers in order to supply the charging current ; this 
is particularly diftieult where very high pressures are required. Con- 
sequently, it was decided to test the cables with direct current at a 
pressure of not less than 150.000 volts. To obtain this pressure a 
special machine was constructed of a similar typ? to that used by 
Mr. E. A. Watsonf for his experiments, but having a greater capacity. 
The machine consists of a generator of the Voss type direct driven by 
a motor at about 1.000 revs. por min. The generator and motor are 
completely enclosed in a cast-iron case, the high-tension terminals for 
the supply to the motor being brought through the case by large 
ebonite insulators, The case is then filled with nitrogen at a pressure 
of 200 lb. per sq. in. The motor is supplied with current from 
the small generator which, of course, owing to its direct connection 
with the motor, is charged at the full pressure ; it is therefore neces- 
sary to insulate this generator from earth in the same way as the whole 
machine is insulated, This generator is in its turn driven by a motor by 
means of two wooden pu!levs and a cotton rope which provides ample 


* THE ELECTRICIAN, March 17. 1911, p. 912. 
f THe ELECTRICIAN, Vol. LXIV., p. 707. 
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insulation for the maximum pressure given by the machine. Small 
mechanical defects occurred in the machine and caused delay in 
cirrying out the tests which, in fact, have not yet been completed. 
When connected to one cable with its switchgear the machine main- 
taincd for periads of about 30 minutes a pressure of 130,000 volts and 
for short periods a pressure of 150,000 volts, the total energy put into 
the cable and switchgear being approximately 500 watts, this leakage 
being due to «mal! discharges at various points. The pressures were 
measured by a single-cell Kelvin type voltmeter working in com- 
pressed air at a pressure of 200 lb. per sq. in. 

The tests already carried out, together with the experience of the 
Moutiers-Lyon plant, are, I think, quite sufficient to prove that the 
cable system can be successfully worked at a pressure of 100,000 volts. 

Swttchgear.— Each end of each cable is connected to its own switch- 
ing panel shown in Fig. 2. "The panel contains two switches, one for 
coupling the cable to the power station or sub-station circuit, and the 
other for coupling the station circuit to earth. The two switches are 
interlocked, so that it is impossible to draw one until the other has 
been closed. "The panels provide for double insulation, the various 
instruments and switches being carefully insulated with large por- 
celain insulators from the panels ; the frames carrying the panels are 
again insulated from earth. It is a special advantage of the series 
svstem that, with the exception of the cable, it is possible to provide 
double insulation at all points. 

Power Station Plant.—It was decided to drive the first machines by 
means of synchronous motors supplied with energy from the alternate- 
current generators already installed in the power station. 
when steam-driven direct-current sets are installed, these motor gene- 
rators will form a convenient link between the direct and alternate- 
current systems. The synchronous motors were already in the pos- 
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Fig. 3.—PERFCRMANCE CURVES OF 600-KW. GENERATOR. 


session of the company, and it was for this reason that so low a speed 
as 200 revs. per min. was chosen for the direct-current generators. 

The direct-current generators have six poles ; the commutators are 
60 in. in diameter and 63 in. long. and contain 1.439 segments. Since 
the maximum current to be collected is 120 amperes, only two sets of 
brushes are requircd. Consequently, not only does the commutator 
run almost without noise. but the wear is inappreciable. "The 
machines are designed to run sparklessly at any load, but will allow 
the current to be varied from 70 to 120 amperes. The normal pres- 
eure is 5.000 volts ; this is the highest pressure for which a machine of 
this tvpe has. so far, been designed. Therefore, the output of the 
machine at 100 amperes is 500 kw. and at 120 amperes 600 kw. The 
performance curves of these machines are shown in Fig. 3. 

The current is maintained constant by a regulator which serves to 
regulate the working field by moving the brushes from full to no-load 
position, and at the same time shunting a part of the field current by 
means of a diverter. The regulator, shown in Fig. 4, is driven by a 
small belt from the end of the generator shaft. It consists of a small 
turbine wholly submerged in oil. The turbine serves to maintain a 
pressure of about 25 Ib. per sq. in. In the case containing the 
turbine is a vertical cylinder in which moves à gate ona vertical shaft 
:hrough a segment of the evlinder. This gate is immersed in oil, and 
the supply under pressure from the turbine can be directed to either 
side, so as to rotate with great force the shaft to which it is attached. 
This shaft is geared by means of bevel wheels toa horizontal shaft, 
which acts directly on the brush rocker. The supply of oil from the 
turbine is taken through a small piston valve. which serves to dis- 
tribute it to either side of the gate above mentioned. The position 
of the main valve is controlled by a solenoid through which the main 
asses, pulling against a spring and controlling a relief valve. 


current p 
t the governor is of the relay tvpe, and that any 


It will be seen the 


Later on, 


variation in the current through the solenoid changing the direction 
of the flow of oil brings a very large force into action to move the- 
brush rocker and diverter switch. The rocker is mounted on roller 
bearings, so that it will move with great ease, and, owing to this, and 
the great force exerted by the regulator, there is very little possibility 
of failure. In addition to the main spring there are additional springs 
to prevent hunting and to provide for the even distribution of load 
between the machines. The changes in load on the system are not 
very rapid. and consequently the regulators are not adjusted for 
regulating at very great speed ; but the type of regulator is capable of 
being adjusted for handling variations from no load to full load taking 
place in less than 1 second. 

The generators are driven through an insulating coupling of the 
Zodal type consisting of two disces fitted with pins and rollers for 
carrying the main forward driving belt and reverse belt which is 
necessary to enable the set to be started from the direct-current end 
and to keep the whole coupling rigid. This coupling has also a slip- 
ping member which is essentially a disc form of clutch. This is set 
to slip when the load on the generator exceeds 25 per cent. overload. 
If the action of the governor could be made instantaneous this slipping 
coupling would not be required ; but it is a useful device to prevent 
damage to the generator, and, by slipping, it gives time for the regu- 
lator to bring the brushes to the right position to meet sudden changed 
conditions of load on the system. 
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Fic. 4.— DIAGRAM OF THE BnvsH REGULATOR. 


The regulators used on these machines are naturally a great im- 
provement on those employed on some of M. 'Thury's earlier systems. 
and, with improvements in design, it may be possible to dispense with 
the slipping coupling in future sets. 

In addition to the regulator each generator is fitted with a short- 
circuiting switeh and operating mechanism, which short-circuits the 
machine in the event of reversal of direction, due, sav, to the coupling 
belt breaking on one generator out of several in series. The operat- 
ing switch shown in Fig. 5 for putting the generator into circuit con- 
sists of a four-point rotary switch. "This is mounted on a pillar that 
also carries a carbon break switch, which works in parallel with the 
rotating switch in such a way as to prevent damage to the latter by 
the arc formed when the inductive circuit of the generator is opened. 
In addition, the pillar carries an ammeter and a voltmeter. It was 
decided to mount the switch pillar on the frame of the machine. This 
Mid. is a great improvement on the old one of using a separate 
pillar. 

In addition to these switches on the machine, isolating switches are 
fitted under the floor for the purpose of disconnecting the machine 
switches from the circuit. These are four-point switches similar to 
those fitted on the machines, but having considerably larger spaces, 
and work under oil. 

The generators are carefully insulated from earth, and are bolted tu 
concrete blocks, which are supported on stoneware insulators em- 
bedded in highly insulating asphalte, the space round the beds being 
filled in with pure bitumen. This makes a very much sounder job. 
both mechanically and electrically, than the older method of support- 
ing the machines on pot insulators. 

The floor itself is constructed of concrete. on which asphalte to the 
thickness of 2 in. is carefully laid. It was necessary to exercise the 
greatest care in laying the asphalte in order to provide the highest 
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possible insulation. W Careful testa were made on the asphalte to ascer- 
tain its insulating properties, and experiment indicated that a floor 
constructed in this way would require many hundreds of thousands 
of volts to preduce a puncture. 

In machines designed for such high pressures it is important to 
limit the pressure that can occur between either pole of the machine 
and the frame. For this purpose a resistance of 0-8 megohm: is fitted 
to the machine frame, the ends being connected across the terminals 
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Fic. 5. —GENERATOR SWITCH AND INSTRUMENT PILLAR. 


of the machine. The centre point of this resistance is connected to 
the frame of the machine, and, consequently, the total pressure be- 
tween either pole and the frame is limited to half the pressure given 
by the machine, and an operator standing on the frame of the machine 


and touching one pole eannot 
receive more current than 
-the high resistance will allow 
to pass, Guards are provid:d 
on each machine to prevent 
accidental contact between 
the insulated frame of the 
direct-current machines and 
the earthed frames of the 
alternate-current motors. 
Three motor generators are 
mow installed at the power 
Station, two being fitted with 
alternate-current motors for 
starting from the alternate 
side, the third machine being 
always started by means of 
the direct-current generator. 


Sub- station Plant. — The 
‘plant at Southall (shown in 
Fig. 6) consists of three direct- 
current motors driving three 
250 kw. generators suppl ving 
three-phase energy at 3,000 
volts 50 cycles. The machines 
run at a speed of 500 revs. 
per min. Owing to the high 
speed at which these machines 
run, they are, for their out- 
put, smaller than the gene- 
rators at the power station. Insulating couplings of a similar type 
to those used at the power station are used, but are not provided with 
a slipping member. The speed of the machines is kept constant bya 
regulator like that described above, with the exception that, in place 
of the piston valve being controlled by a solenoid, it is controlled by 
the pressure supplied by the oil turbine. 

The switchgear in the sub-station is precisely similar to that in the 


‘power station. 
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Farthing Methods.—Before describing the actual method of 
operating the system the author discusses the considerations which 
led to the final adoption of an earth retum. M. Fhury has carried 
out a great deal of work on this subject, and both the French and 
Swiss Governments have appointed committees to inquire into the 
matter. The town of Lausanne was supplied from Saint Maurice 
through a single conductor with the earth as the return for 443 days 
continuously. Iron earth plates were used, and during the whole 
time of their use it was found that their resistance changed very little. 
The current was 150 amperes, and, theoretically, the plates shou!d 
have been oxidiscd away in less then two months; but apparently, 
after a laver of oxide has been formed. further action is very slow. 
The total resistance of the earth connections was about 1-6 ohms. and 
it was found that no inconvenience was experienccd in connection 
with telegraphs and telephones. 

It was felt that before arriving at any decision as to the possibility 
of the successful use of the earth near London, further experiments 
were necessary, and it was decided that, in any event, the earth 
plates should be situated at a considerable depth below the ground 
surface, and that connection shou'd be mad? to them by insulated 
cables in order to avoid stray currents in the neighbourhood of the 


plates. 
The experiments were carried out in order to obtain the following 


information, namely : (a) At what depth below the surface must the 
plates be buried in order that the effect of currents «t or near the sur- 
face should be negligible ; (5) the size of plates to be used and thoir 
number; (c) the distance apart at which the plates should be situated ; 
(d) the value of the earth resistance and its constancy. In short, the 
experiments were undertaken to ascertain the best method of adupt- 
ing the arth as a permanent conductor for industrial currents in such 
a way as to avoid interference with telegraphs, telephones, or other 
users. 

. The experiments (which are described in detail in the Paper) indi- 
cated that the pressure fall occurred in the immedi tte neighbourhood 
of the plate; in fact, at the plate itself, and that when the current was 
carried to a depth of only 10 ft. the pressure drop m the neighbour- 
hood of the plate was exceedingly small. 

Little edvantage is obtained by making the plate larger than 
600 sq. in. per ampere, and also in spacing the plates a greater distance 
apart than 6 ft. Plates buried in clay have more than twice the con- 
ductivity of similar plates buried in water. 
| Experimental earths were mad» at Willesden and Southall in the 
| following way, namely: At each place three boreholes were made, 

each having a diameter of 7 in. and a depth of approximately 35 ft. 


Fic. 6.—SouTHALL SUB-STATION. 
This gave a current of 33 amperes per plate, and it was considered 


that the plates could carry this current for temporary use. For per- 
manent use, however, probably six plates would be required, so as to 
reduce the current to one-half. The earth plates consisted of cast- 
iron pipes having an outside diameter of 6 in. and a length of 9 ft. 
To each plate an insulated cable was bonded, and arrangements were 
made for measuring the current carried by each plate. After the 
pipe was placcd in the borehole, the space round it was filled in with 
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chalk, the cable being brought up to the surface by means of an insu- 
lated tube, The plates at Willeden are all buried in ordinary 
London clay, and at Southall in tine gravel, which is generally very 
dry. After the svstenr was started for permanent supply. careful 
measurements Were made in order to ascertain what variations took 
place in the resistance of the earth connections. The resistance of 
the two earths is almost exactly 1 ohm, so that although only three 
plates were used the earth is a very effective one. 

It may be said generally that all the experiments show that plates 
buried at a considerable depth offer less resistanee than plates buried 
at the surface. Lam inclined to think that this is due largely to the 
heavy pressure on the plate when buried at a depth. When the earth 
is put in parallel with either cable, with 90 amperes in the main circuit, 
30 amperes flow through the cable and 60 amperes through the earth, 
so that the ordinary resistance of the two earths is approximately one- 
half the resistance of either cable. 

An earth will now be made by driving a shaft 5 ft. in diameter to a 
depth of 30 ft., and 6 earth plates consisting of cast-iron pipes 6 in. in 
diameter and 3 ft. Jong will be buried radially at the bottom ; in this 
way it will be possible to keep a close observation of their condition. 

The commercial use of the earth as a conductor may be very great. 
When used as a spare conductor it saves the cost of a spare cable ; the 
cost of the earth connections is a negligible matter as compared with 
the cost of the cable. and where a very long transmission is required— 
say, 100 miles—the advantage is immense. A line of 100 miles con- 
sisting of two 0-125 sq. in. conductors will have a total resistance of 
65:3 ohms, so that with a current of 100 amperes the number of kilo- 
watts required to keep the line charged is 682, or nearly 7 per cent. of 
the maximum capacity of 10,000 kw. at 100,000 volts. Using an 
earth return with the same two cables in parallel. and assuming that 
the earth resistance is 1 ohm (a figure which can be readily obtained) 
the total resistance would be 18 ohms, and the number of kilowatts to 
keep the line charged would be 180 kw. or 1-8 per cent. of the total 
capacity of the line. In the latter case. either conductor would carry 
the full load of the system, so that a complete duplicate transmission 
system is provided for. 

Efficiency.—' This was dealt with very fully in the former Paper. 
The line loss admits of ready calculation, and I find that the most con- 
venient method is to arrive at the mean power to keep the line 
charged, to estimate the annual eost of running the necessary plant, 
and to treat this cost as a standing charge. 


Operation.—The actual operating of the plant is exceedingly 
simple. The first generator is run up to speed by means of its starting 
motor, either with the mains open or on short circuit, the regulator is 
set to eive the proper lin? current. an incoming generator is generally 
started from the direet-eurrent side, and the motor paralleled into the 
circuit. The sub-station motors are started by opening the switeh 
and rotating the brushes until full specd is reached, when the regu- 
lator is put into action ; the specd can be very closely adjusted so 
that paralleling the sub-gonerators is a particularly easy operation, 
one man attending to the plant. With several generators in series all 
fully loaded, any failure to one, necessitating its removal from.the 
circuit, results only in the slowing down of the whole plant. 

When two insulated mains are in use, an earth at anv point does 
not interfere with the supply: the voltmeters at onee show which 
main is iniurcd, and it ean be eut out of circuit after the svstem has 
been earthed at each side of the fault. When running on one cable 
with earth return, an earth on the cable will eut oui all sub-stations 
bevond the point where the fault occurs. 


Size of Generators. —' Tho present safe limit of pressure on a single 
commutator appears to be about 5,000 volts. Consequently, for a 
maximum line pressure of 50,000 volts, 10 machines are requircd, and 
if these are driven in pairs, five units of plant are requircd in the 
svstem. 

It does not seem likely that these high-tension direet-current gene- 
rators can be built to run at steam-turbine specds, but a turbine 
drive is now available by the use of the beautiful double helical gear 
employed by Nir Charles Parsons for driving slow-specd propellers in 
marine work. A very good plant unit would consist of separate high 


and low-pressure turbines each driving bv gearing one or two slow-; 


speed generators, Careful designing is required for the coup'ings, 
but there appear to be no serious difficulties in constructing plant 
units of very large size. 

I believe the day will come when internal-combustion engines of 
large size will be used to supplement the steam turbine in our power 
stations, and for such work the series system Offers special advantages, 
owing to the fact that it is independent of any ordinary speed varia- 
tions and is clear of all the difficulties inherent in parallel running. 

Cost of the System.—' Th» doteikd tables of costs in my previous 
Paper are now in some respects out of date, but the comparative 
f gurcs are stil] -ub-tantially correct. 
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The cost of a series direct-current power station, where either water: 


turbines, Diesel, gas, or reciprocating steam engines are used, is gene- 
rally not more than that of a similar alternate-current station. Where 
large steam-turbine stations can be used, direet-current plant of 
similar output wou'd be more expensive. 

The eost of the sub-station plant and gear. as I have already stated, 
is about the same as that of an alternate-ecurrent motor-generator 
station working at any pressure suitable for direct use on the motors ; 
if step-down transformers are required, the advantage will generally 
be with the direct-current station. 

The transmission line is far less costly than a three-phase line of 
similar capacity. The actual eost of the line, having a capacitv of 
10,000 kw. with one cable disabled, worked out at £1,600 per mile ; 
this includes the two eables laid in cast-iron pipes and a telephone 
cable, and the cost of the earth connections at each end. The cost of 
a single three-phase armoured cable of 5.000 kw. capacity at 20,000 
Volts. including cost of laving. is about £3.000 per mile. or twice the 
cost without any provision for breakdown. In maay cases I have 
found the cost of an underground Thury system not to exceed the 
cost of a three-phase overhead system of similar capacity. 

When I reed my former Paper on this subject. it was inferred by 
some engineers that I suggested that the series direct-current svstem 
would displace the better-known parallel svstems. This I did not do. 
I said then, and I repeat. that each has its own sphere, that for certain 
work the series system and series-wound constant-current nrachines 
Possess great advantages as to cost and convenience over other 
systems. For very long-distance transmission, especially where under- 
ground mains are necessary, it ix possible where the alternate-current. 
system is not possible. Where energy has to be taken to a great city 
from a distance, whether from a water-power station or a steam 
station situated at the coalfields, the underground system offers great 
advantages, as compared with the overhead system. in respect of 
security of supply and cost of maintenance. In many instances the 
underground direct-current svstem can be laid at no greater cost than 
the three-phase overhead system. The system might be advanta- 
geouslv used for railway supply. especially where water-power is 
available, since it enables a very long line to be fed from a single power 
station. It is nearly as easy and inexpensive to insulate for 100.000 
volts as for 20,000 volts ; all that is necessary is to design the coup- 
lings and machine insulation for the higher pressure. With this high 
pressure, any practicable distance from a power station is possible. 

The series machine is well adapted for any special work where 
variable speed is required as for driving winding and hauling gear, 
and for rolling mills. It has been found economical to install a 
separate series systèm consisting of a generator and motor, the former 
driven by a three-phase motor, to drive a single winding gear. The 
great advantage for these purposes is, of course. the combination of 
constant torque with any degree of specd variation and the absence 
of the losses incurrcd in any form of rheostatie control, 

In cenclusion, I am glad to be able to state that the whole of 
the p'ant and cables for the western area supply were built in this 
country.* 


THE IMPORTANCE OF HIRING POWERS IN CULTI-. 
VATING A DOMESTIC LOAD. 


BY H. H. HOLMES. 
(Sales Manager; St. Marylebone Ele ctric Supply.) 


Summuüary.—lt is pointed out that it is most important that an elec- 
tricity undertaking should possess hiring powers if the path of the con- 
sumer is to he mad»? attractive in embarking on the extended use of elec- 
tricity for domestic purposes. Such facilities make the consumer feel 
that he is not pledged to a heavy expenditure on apparatus that may not 
suit him. or that he may require for only a comparatively short time in 
the case. of moving to another district. Owing to the fact that revenue 
is obtained from the sale of energy for such apparatus, hiring. eharges 
need not be unduly high. Phe author eoneludes with some rules which 
should be observed in dealing with consumers under a hiring scheme. 


The business which succeeds—other things being equal— is 
the business which responds most readily, most willingly, and 
most completely to the desires of the customer. and the busi- 
ness which best serves the customer best serves itself. À true 
saving Indeed, and the line of thought it. indicates 1s the only 
line of thought which will lead to the cultivating of business, 
not on a temporary, spasmodic and restricted scale, but in a 
permanent, regular and wholesale way. 

It has been the fashion among the majority of the electrical 
engimeers to look upon the commercial side of the supply busi- 
ness as likely to entail work compromising their dignity, and 


* The disensstüh on tiis Paper is given in our account elsewhere of the. 


Glasgow meeting of the Institution. 
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as such it has been left somewhat severely alone; but the time 
has now come when, willy-nillv. the demand of the public for 
better and more economical cooking methods, healthier heating 
apparatus. and a more convenient domestic electric service, 
must be met and met quickly and whole-heartedly. 

Of all the facilities that must be afforded none are so im- 
portant as the facility of hire. A study of the consumers’ 
objection to the purchase of electrical apparatus outright. will 
show how essential such a scheme is. 

The average consumer is fond of quoting that hoary old 
saving " Electricity is in its infancy," and, what is more, he 
believes it. Accordingly he wil! sav of any electric domestic 
apparatus other than that for hghting that it may be good, re- 
liable and economical ; in fact, may be all that the represen- 
tative claims it to be. But with all its present perfections how 
is he to know that within a vear or so there may not be avail- 
able another and improved apparatus still more bountiful in 
iis advantages? After all, is this a so very unreasonable argu- 
ment? It 1s a fact that the march of progress (and the con- 
sequent quick obsolescence of present-day apparatus) is such 
that there is a real danger to the resident consumer on this 
heading. 

Every consumer knows that electrical apparatus of any kind 
wii] from time to time require renewal of parts, and his expe- 
rience of the electrical heating and cooking manufacturers? 
charges for the renewal and repair of such everyday apparatus 
as kettles and trons is not of a nature which will lead him to 
trust again to their tender mercies, particularly in connection 
with apparatus of a larger and more expensive type. He also 
knows or instinctively feels, that the apparatus should from 
time to time be examined, and if that apparatus be his own 


purchased outright he sees himself faced with a constantly 
recurring expense of an indeterminate nature. 

There is also the possibility of his wishing to change his 
residence to another town or part of the metropolis. Previous 
experience, his own or his friends’, tells him that 1f he wishes 
to remove the apparatus to his new residence he will have to 
face an expenditure of somewhat alarming proportions before 
he can put it to use again on the circuit of his latest domicile, 
which is more than likely to be of a different voltage from that 


of his old supply. 


Then avain, he can never depend on getting as good terms 


for current in the case of a change of location. Where to-day 
he may pav Id. per unit for heating or cooking he may to- 
morrow after. moving find himself in à district where the 
charge mav be such an extortionate and unreasonable one as 
3d. or even 4d. per unit. 

The use of electrical domestic apparatus is barred to the man 
who takes residential premises on a short-term tenancy unless 
he can obtain hire terms. for he will not, nor would any but a 
most extravagant individual, incur tlie expense of purchase 
when his use of the apparatus is limited in duration. 

It is not in every district that the consumer has been led and 
educated to expect from his supply authority that treatment 
so aptly summed up in the last and great business command- 
ment. " Thou*shalt give every man a square deal He has 
doubtless many times already been let down, and let down 
badly when purchasing apparatus, electrical and otherwise, 
and knows that guarantees, which may be freely given, are 
neither easy nor cheap to enforce. He argues that if he pur- 
chases outright, and the apparatus proves to be in any way 
faulty, the consequent expense will be his and not the con- 
tractors or the manufacturers’, and he acts accordingly—does 
not buy. 

Even with all the foregoing difficulties removed, there is still 
one remaining which by itself carries all the force of the others. 
The gas companies are prepared—nay, willing and eager—to 
supply him with gas apparatus on hire at ridiculously low rates, 
and he cannot but think it unreasonable that his electricity 
suppliers should not offer him similar facilities. He would not 
ay so much stress on this point if the electrical apparatus were 
cheap to buy (cheaper than a gas apparatus for a similar duty), 
but the reverse is the fact, and in many cases very much the 


Teverse. 


No! The average consumer.even if well supplied with this 
world's goods. is not prepared to lav out a sum of money on 
electrical apparatus when he can get other apparatus which 
will suit his purpose. perhaps not quite so well, but for a few 
pence per quarter. And can one blame him? Do not you, 
Mr. Station Engineer, yourself face a purchase proposition in 
the same way, and do not vou use the identical arguments 
against it? You do: for I guess the electrical domestic 
apparatus in your home paid for by direct purchase would no: 
need a great deal of tabulating. 

A hire scheme, it will be seen, will overcome all the con- 
sumers’ arguments, but it must be a hire scheme, comprehen- 
sive, free of unreasonable restrictions and one which includes 
not only the hire of the apparatus but its maintenance, repair, 
renewal and occasional cleaning. 

The consumer, however, is not the only one to benefit by such 
a scheme; the station engineer and contractor also are helped. 

The comparatively high cost of electrical domestic appa- 
ratus is at present a difliculty to the man who would push its 
use to the public, and manv—too many—engineers have tried 
to meet it by that short-sighted and insidious method of selling 
to the consumer at net purchase cost or 10 per cent. above. 
Such a course helps no one ; the consumer is no better satisfied 
than if he were charged list price, for be he in earnest in in- 
quiring for the apparatus, and is dealt with in a salesmanlike 
way, he will quite as willingly pay £21 as £16 forit. The engi- 
neer loses, for his establishment and selling charges have to be 
met in anv case, and even in a large business these cannot be 


Jess than 25 per cent. on net purchase cost. The contractor 
is actually harmed by such methods, fora profitable market for 


the apparatus is ruined. 

In the writer’s experience it is undoubtedly a fact that hiring 
ona large scale pavs quite as well as selling at list price, and, 
further, is sometimes a means of selling at list price, for the bare 
offer of hire is often sufficient to prove to the consumer that one 
believes in and is confident of the apparatus one wants to sell 
him, and—he buys. 

It is quite surprising how a big hire scheme will develop. 
Started, in the first instance on a basis of depreciation, repairs 
and maintenance, which isapparently optimistic, as the scheme 
grows the actual results rarely fail to show a profit when none 
was thought possible. The diversity factor, if one may call it 
such, of repairs and replacement bring the cost per apparatus 
down and the life per apparatus up in an astounding manner. 

The ever-increasing revenue from hire enables the station 
engineer to employ a staff on each particular scheme, which 
staff rapidly become expert to a degree in many cases not ap- 
proached even by the staff of the manufacturer. 

The faults and likely faults in the apparatus are very soon well 
known and understood and are avoided in ordering new supplies, 

The consumer, by the regular visits of the maintenance men, 
is educated to use the apparatus to his and its best advantage, 
with the resulting easy working and low operation and main- 
tenance cost obtainable in no other way. 

A hire scheme also enables the station engineer to purchase 
in regular and large quantities. The cost of production is 
naturally less than when orders are small and spasmodic ; the 
hist price of the apparatus gradually, sometimes quickly, comes 
down, resulting in a wider market for its sale and more pro- 
fitable venture for the station hiring. 

Such a thing as disused apparatus is no longer known. 
The regular visits and reports of the maintenance men at once 
call attention to incipient trouble and dissatisfaction before 
either go too far ; and, what is more, the revenue obtained from 
hire 1s generally sufficient to enable one to employ a really good 
" trouble " man to attend to the worst, and what might other- 
wise be hopeless, cases. 

The organisation which comes and is necessary to such a 
scheme is also at the service of the engineer to collar that 
business where quick installation is an absolute necessity. So 


much is this the case that to-day, where hiring is done on a 
fairly large scale. an electric cooker can be installed and put to 


work more quickly than the gas company can arran 
similar apparatus. 
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There are a few golden rules to be observed with any hiring 
schemes. 

Never put out dirty or battered apparatus. Electricity has 
a name for cleanliness which must not be carelessly sacrificed. 

Arrange the work so that as much as possible is carried out 
in the workshop and as little time as possible spent on the 
consumer’s premises. Despatch is admired, and brings further 
business. 

Sell returned apparatus at a sacrifice rather than again put 
it on the mains; or if this is impossible, renovate it so that 1t 
‘an hardly be distinguished from new, and make it as far as 
practicable interchangeable in its parts with more modern 
types. 

Make the agreement as concise and clear as possible. Insert 
wll the necessary safeguards,'but do not insist too much 
on the letter of the contract. One will sometimes lose — 15? 
in individual cases by so doing, but it is better to be 146 
done on one job than to lose the business of 10 others ræ 
and that one into the bargain. 


1-20 
Attend to faults immediately. Nothing is more ,,) 
exasperating to the consumer than slow attentions to s m 
' RE e 
breakdowns, and nobody more welcome than the main- 5 


tenance man who quickly gets on the job. 

Buy standard apparatus, and do not be in a hurry to 
change; a change of type means immediate duplieation 
of spare parts. Standardisation in spare parts means 
low cost of maintenance and renewal. 

In the initial stages of a hire scheme it is sometimes 
needful to justify the suggested charge which in 
estimate appears low, although as explained before, 
even a low hire charge in time unexpectedly becomes 
remunerative. 

There are many justifying reasons ; the principal, of 
course, 1s that current used by hired apparatus is in 
itself profitable, so profitable that a margin can be spared to 
cover a loss on the hire scheme. And again, most domestic 
apparatus to which a hire scheme is essential requires no 
extra service cable or services, and it is quite reasonable to 
credit the hire. scheme with the sinking fund and interest 
charges such services would have entailed. 

Gas competition must be met, and electrical engineers know 
to their cost that gas companies are not above cutting a hire 
price below the profit margin. 

Generally speaking, however, there should be no need to cut 
hire charges to an unduly low level so far as electric apparatus 
is concerned. The apparatus is so much better.and has so many 
advantages over gas and other types that it commands a better 
price, and usually a better price can be obtained. . 

It is safe to say that the general adoption of electric domestic 
apparatus is a hopeless proposition without the help of a hiring 
scheme. The apparatus may be—is—right, efficient, reliable, 
better than other types and not too costly to purchase; but 
the methods of the gas companies have set an example which 
the supply engineer must follow or leave the field, to the 
detriment of the manufacturer, contractor, central station and— 
the writer would add as one who believesin his business—loss 
to the general public. 

Words may be persuasive, figures should be convincing. In 
Marylebone during a very short period there has been installed 
on hire electrical domestic apparatus sufficient to demand an 
output of over a quarter of a million units per annum. This 
apparatus would never have been installed at all if hire could 
not have been offered. It is expected in the next 12 months 
that domestic cooking apparatus alone will account for an 
increased consumption per annum of but let the results 

speak for themselves. 
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Sir Julius Wernher's Will.—Among the bequests made in 
Sir Julius Wernher's will are £250,000 for building and endow- 
ing & university at Groote Schuur, near Cape Town, and 
£100,000 to the Imperial College of Science and Technology, 
South Kensington, to be used at the discretion of the Governing 
Body for the purposes of the said College, together with two- 
twelfth parts of his residuary estate, but not exceeding £50,000. 


—————————— 


EDISON ELECTRIC AUTOMOBILE. 


The Edison storage battery has so often been the subject of com- 
ment in the dzily press, and has been so long in finding its way on to 
the market, thet it has been viewed, technically, with a certain 
amount of suspicion. Whether this undesirable state of things is due 
to Mr. Edison may be doubted, as it is a characteristic of the Ameri- 
can press to work on the principle that the wish is fethes to the 
thought. and consequently a strict adherence to facts is not con- 
sidered essential. The scepticism: may also be due p:rt!v to the fact 
that the Edison cell. although put to work to a limited extent some 
vears ago, did not prove very satisfactory. and consequently this 
type of cell was withdrawn so as to be brought to a further state of 
perfection. These particular difficulties now eppecr to have been 
overcome, and, therefore, the cell is being seriously placed upon the 


1 2 3 
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Fic. 1.—NoORMAL RATE DISCHARGES OF CELL WHICH WAS ALLOWED TO STAND 


FOR SIX MONTHS COMPLETELY DISCHARGED. 


?un 36 — Test made inst before the sixemonths stand, 
Run 37.— First test after standing discharged for six months, 


market in this country, more particularly for the working of electric 
automobiles. 

The Edison Battery.— Before turning to a description of the auto- 
mobiles now being placed upon the market by Mr. J. F. Monnot, the 
agent for the battery in this country, we may remind our readers of 
some of the charaeteristics of the Edison cell. Very comp!ete details 
were given in THE ELECTRICIAN (Vol. LXVI, pp. 47 and 83) by Mr. 
W. E. Holland, and in what follows we reproduce some of the curves 
then given. We need scarcely remark that one of the difficult con- 
ditions which it is necessary to meet in automobile traction is that of 
shock, which tends to loosen active materia! from the p'etes, and 
thus to diminish their capacity. "To test this point en Edison cell 
was submitted to conditions under which the cell was lifted and 
dropped 3 in. on to solid wood 1,776,000 times. At the end of this 
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Fic. 2.—PERFORMANCE OF CELL WHICH WAS GIVEN 28 CYCLES OF 
NORMAL CHARGE AND DISCHARGE WITHOUT THE ADDITION or WATER, 
THUS REDUCING THE ELECTROLYTE TO A LEVEL 21 IN. BELOW THE Tor3 
OF THE PLATEs. 


test a discharge was taken, and it was found to be practically the 
same as the curve of discharge before the test, a normal rate over- 
charge being given in both cases. 

Apart from the question of shock, cells used for automobile work 
are always liable to bad usage through ignorance or neglect. For 
exemple, cells may be left in an undischarged state, and, in the case 
of lead cells, the result of this treatment is extremely bad. Fig. 1 
shows comparative discharges of a cell before end immediately after 
it had stood six months in a totally discharged condition, and from 
this it will be noticed that no change has resulted, or, if anything, 
the cell seems to show a little more capacity after this treatment than 
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before. Again it may be that the electrolyte becomes low and no 
water is added. In this case also no harm results with the Edison 
cell, there being merely a gradual lowering of the E.M.F. as shown in 
Fig. 2. We do not suppose that the makers would recommend this 
treatment, but it is certainly an advantage to feel that no great harm 
will come of it. Even if accidental reversal takes place the cell 
appears fo come up again smiling. and short-circuits are entirely 
to its taste. Judging by these results the Edison cell is very 
robust. ea opum td ee cUm 

As compared with the lead cell the Edison cell is necessarily less 


charge can be taken up by a battery. so that the mileage available can 
be increased considerably in that way without inconvenience. 
The Edison Battery Cars.—The chassis used in the touring cars is 
built in four standard sizes with wheel bases of 85 in., 90 in., 96 in. 
and 112 in., the design and construction being the same in each case. 
The frame is of pressed-steel channel section, with a low centre of 
gravity, the width being 34 in. in the reer and 30 in. in the front. 
A general view of a chassis, from which the position of the batteries 
is also seen, appears in Fig. 3. The front axle is of I-beam section 


nickel steel. The rear axle is of the full floating type, and the live 
A feature of the arrange- 


section moves on Hess- Bright bearings. 


efficient owing to its E.M.F. being only 1-25 volts as compared with 
2 volts. The question of efficiency, however, in automobile work is 
not very important if there are other advantages which can be set off 
against the inefficiency, for the simple reason that the cost of energy 
is only one of the items, and often not the largest, jn the total cost of 


— — ———— 


running. 
Owing to the fact that the electrolyte only acts as a carrier and 


does not varv its concentration, the capacity of an alkaline cell with 
rate of discharge does not vary to anything like the same extent as in 
the case of a lead cell. This fact, coupled with the absence of trouble 
from sulphate, enables the capacity to be used to the fullest advan- 


tage in giving a high mileage. 
Before passing on to a description of the vehicles, it will be well to 


— — — 
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Fic. 4.—TuHe DRIVE AS USED ON THE PLEASURE VEHICLES. 


Fig. 3.—CHAssis or TOURING CAR. 


ment is that the wheels revolve on the axle housings instead of on the 
axle itself. The result is that the driving axle performs the function 
of driving the wheels without carrying weight, and this method 
also permits the dismantling of the rear svstem without the removal 
of the wheels. Either wheel-steering or lever-steering is adopted, 
according to the type of the car, and an easy action is secured by hav- 
ing a ball-bearing in the knuckle construction. The drive from the 
motor is direct to the live axle, and on that account a moderate speed 
motor running at 800 revs. per min. is used. There is thus only one 
reduction to the driving wheels—namely, by means of a bevel geer 
in the rear axle. A low speed in the motor means more weight in 


sav a few words in regard to the sphere of the electric automobile. 
One disadvantage of this vehicle so far has been that its radius of 
action has been too limited. This difficulty is being remedied in the 
new vehicles bv placing more capacity in service. If, for example, 
under commercia! conditions. a working radius of, say, 50 miles 
could be given instead of 35, it would make all the difference in the 
utility of the vehicle. Apparently. it is possible to do this with 
the Edison cell. because one need not be so particular about keeping 
a considerable proportion of the capacity in reserve. 

Assuming that the radius of action is sufficient for practica! pur- 
poses, there is a good deal to be said in favour of the electric vehicle. 
It is far more simple than any form of petrol car. It is far more easy 
to drive, for there is nothing to go wrong or to require expert know- 
ledge. Again, the depreciation, assuming that the battery has a 
sufficiently long life, is very much less. On this last point the claims 
for the new battery are remarkable, namely, that there will be no 
loss in capacity after four years’ continuous traction service. 
For example, the makers give curves showing that a battery 
used on a l-ton truck by the Edison Phonograph Works had 
a capacity of 180 ampere-hours when new, 203 ampere-hours 
after four months and 205 empere-hours after 36 months of usc. 
The truck on which this battery was used had a capacity of 
90 miles per normal charge, and the odometer showed that 
during the three years referred to it ran an average of 23 miles 
per day. l 

In ordinary working there is no trouble from deposit, but it is 


desirable to renew the electrolyte after approximately 300 
discharges, or, say, after one year's use. Otherwise the voltage falls 


slowly, with consequent loss of capacity. 
Accumulator commercial vehicles are now used to a large extent 
in America, and there seems no reason why such vehicles should not Fiu. $.—ÀN EDISON VICTORIA. 
be used to a corresponding extent in this country provided the con- 
no doubt, is that | this respect, but 2s there is a saving in the avoidance of reducing gear 
Both the pinion gear 


ditions are made suitable. One essential condition, 
The second is that con- | there is practically no net increase in weight. 


the radius of action should be sufficient. 

venient charging facilities should be provided by electricity supply | at the end of the propeller shaft and the bevel drive are adjustable. 
^uthorities. This is a point of some importance. We understand | The genera! arrangement is shown in Fig. 4. 

that Mr. Monnot is taking up the question energetically with the Moving parts are placed so that they are protected from dirt and 
outhorities concerned, and that before long it will be possible to | dust, and all wiring is enclosed in conduits. The floor is detachable. 
obtain such facilities in many parts of the country. It may be men- | permitting easy accessibility. 

tioned that it is not necessary to give a charge at the normal charge Two brakes are provided. These consist of two internal expand. 
rote if time is short. In such cases a rapid charge can be given, the | ing members, each 12 in. by 1} in., acting on each rear wheel, making 
length depending on the heating of the cells. In gny case, however, | a total of 263-9 sq. in. braking surface. One braking surface on each 
m à comparatively short time a considerable proportion of the full ! rear wheel is operated by a foot pedal alone, and the other is operated 
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either by a second foot pedal or through the spzed-control lever. 
The latter method of control is occomplished by placing at the front 
end of the motor shaft à cone clutch, which, actuated by the momen- 
tum of the car, brings into action the rear wheel brake shoes. 
Between the two foot pedals controlling the hub brakes is a lever 
which operates a substantial emergeney cut-out switeh. This serves 
as an additional safety device when necessity arises for quick action, 
as it is possible by one pressure of the foot to stop instantly the flow 
of current. end also to apply the brakes, thus bringing the esr to an 
abrupt stop. When the car has been brought to rest in this way, it is 
impossible to release the brakes or start the ear until the controller 
lever has been returned to the neutra! position. On leaving the car 
the brakes may be set and locked by means of the cut-out and con- 


en 
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Fie. 6&.—AN EbpisoN DELIVERY VAN. 


troller levers. and when the controller Jever is raised vertically the 
brakes cannot be accidentslly released. The controller is provided 
with a Yale lock which absolutely prevents the operation of the ear 
without the necessary kev. 

The controller is of the drum type, giving five forward and one 
reverse speeds. It is operated by a horizontal lever. All forward 
and reverse speeds can be obteined without the use of foot pedals or 
removing the hand from the lever. As the lever is advanced. each 
speed may be perceptibly felt. and is also indiested on a dial. A 
desirable feature of the horizontal control lever is that it allows the 
use of the full width of seat, and. unlike the side lever type. avoids 
the possibility of garments becoming entangled in the controller. 
The horizontal lever also allows the driver to assume a natural, 
restful position with the hand on the lever at o! times. 


Fic. 7.-—CHASSIS OF COMMERCIAL VEHICLE. 


With regard to the construction of the body, all the panels are of 
aluminium, which has the advantage of lightness combined with long 
life. bea, e ! 

In the pleasure vehicle shown in Fig. 5 the battery is partly con- 
tained under the bonnet and partly in the box behind the seats. 
which is generally occupied by the tool box in an ordinary ear. In 
this wav the battery is easily accessible. The charging plug, with the 
orrangement for operating the cireuit-hreaker when the battery is 
charged, is right at the rear of the car. The battery consists of 60 cells 
of the A-4 type and has a capacity of from 150 to 180 ampere-hours 
and a range of from 90 to 140 miles, according to the traffic conditions, 
a maximum speed of 26 miles per hour being obtainable. The con- 
troller handle is on the steering wheel, and is usually horizontal, It 
can, however, be turned so that it stands vertically, and in that 


Pid 


—— mw we 


position can be locked. It is »lso possible to lock the brakes, while, 
by an ingenious arrangement, the two brakes ond emergency switch 
may be operated by one movement of the foot. Electric light, 
controlled from button switches inside the car. is also provided. 

In the commercial vehic!e illustrated in Fig. 6 the battery is con- 
tained in à sheet-iron casing along with the motor under the floor 
of the van, and the whole cquipment is easily cecessible bẹ taking 
up the floor boards, the arrangement being clearly shown in Fig. 7. 
Here the method adopted differs from that in the touring cars, a3 
double-chain reduction is used in place of æ live axle. The total 
weight of the van complete is 28 ewt. Of this the battery con- 
tributes 850 Ib., and consists of 60 cells. having a capacity of 150 
ampere-hours. The battery thus gives 72 volts, and cèn be charged 


at 110 volts, requiring 27 units to charge it from exhaustion. The 


mileage obtainable on ordinary rocds and è non-stop run with a load 
of 4 ton is 60 miles, ond in ordinary trette this would come down to 
about 50 miles. The controller provides five forward speeds, the 
control being effected by a -tarting rosistanee combined with a series 
pzrallel arrangement of the motor fields to vary the torque. 

The business in conrection with the Edison battery and Edison 
vehicles is being carried «n temporarily by Mr.J. F. Monnot. through 
the management of Mr. W. Wat-on. late superintendent of the 
London General Omnibus Company's electrical department, at 


41. Great) Portland Street. W., pending the aequir:ment of 
permanent premises. 
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PRESENTATION OF A PORTRAIT OF FARADAY TO THE 
VERBAND DEUTSCHER ELEKTROTECHNIKER. 


At the Opening Ceremony of the Annual Mecting of the Verband 
Deutscher Elektrotechniker, whieh took place at Leipzig on Thurs- 
day. June 6th, the Council of the LE.E. presented a portrait 
of Faraday. printed by Miss Beatrice Bright. to Dr. Budde, 
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By speciul peruosÊsion, 
PORTRAIT OF FARADAY PRESENTED BY THE BRITISH COMMITTEE OF THE 
INTERNATIONAL ELECTROTECHNICAL COMMISSION TO Dr. BUDDE. 


President of the LE.C., asa mark of personal esteem. This was 
received by the German electricians with much kindly feeling and 
many Warm expressions of gratitude. The meetings. at which some 
300 members were present, were held in the Kaufhaus. and the 
festivities included a banquet given by the Town Council, at which 
some 1,500 people sat down, two or three receptions ending with an 
excursion by rail to the Kvffháuser, the famous monument where 
the foundation of the Empire is commemorated. 

In making the presentation Dr. Gisbert Kapp, who. with the 
General Secretary of the I.E.C.. journeved to Leipzig for this 
occasion, said that the Verband Deutscher Elektrotechniker and the 
Elektrotechnischer Verein had always appreciated the importance 
of establishing standards for machinery and apparatus, correct 
definitions and a scientific nomenclature. The establishment of 
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standards and their generel acceptance could not, however, be con-  diffieult, and delicate questions each Commissioner. must ‘nok, only 
fined to one country, and thus it came about that six years ago an , have mastered the purely scientific sido of the subject, but, le wust 
Intemational Eleetrochenrical Commission was formed. The tasks also be able to consider it in & broad and unbiessed menner.: In 
of this Commission became more end more diffieult, not only in both Dr. Budde had carned the gratitude of his colleagues in the 
respect of purely scientific or technical matters, but also on account Commission, From the first he hed teken & lively interest ;in the 
of national considerations. Even in so seemingly simple 2 matter | work, his knowledge of èll scientific and technical details, his clear 
as the agreement on symbols, or the sense in which, in a time dig- , ideas on all essentia! points, his unvarving courtesy in discussion 
gram. the vectors should be assumed to rotate, old-established habit and his tact had smoothed the. wey of the Commission. . It was 
was an obstacle, but when it came to definitions end names of units , their desire to give conerete expression to their feeling of satisfaction 
the difficulties were greatly increased. Here the Commission was . and gratitude which hos prompted the British Committee to present 
confronted with perfectly legitimate netional aspirations which can Dr. Budde with ò portrait of Michael Feraday, whom they all 
not all be satisfied to the desireable extent. To deal fairly. with such looked upon as a father of electrics! enginccring. 
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THE I.M.E.A. CONVENTION. 


———— 


BRIEF DESCRIPTION OF WORES THAT WILL BE VISITED DURING THE CONVENTION. 
high-pressure supp'y is te ken in end out of these kiosks through fuses 
and. as most of the meins ere “ning. do” the transformer can be fed 


A very important, and certainly not the least interesting, part of 
the proceedings at the annual convention of the Incorporated 
Municipal Electrical Association is that which includes visits to | either wey. thus giving 2 dup ic te source of supp?y should oecasion 
various generating stations, tramway systems and manufecturing | arise. 
concerns in the neighbourhocd of the place where the meeting is 
being he'd. On the present occasion the a rrangements med» to this The power to supply eleetrical energy within the boundaries of the 
end seem more extend-d than usual, while the fact that meetings city of Lecds is vestid in the Corporation, Parliamentary powers 
will he he'd cn one div at Lecds ard another at M'ddiesbrough, being originelly obt»incd by the Yorkshire House-to-Housce Elce- 
besides those at Harrogate, the headquorters of the Convention, tricity Co., who comm. ned business in 1892. But as » condition of 
will give those present an opportunity of visiting works in the neigh- | its consent to the comp ny’s app'iestion the Corporation was able 
hourhocd of those towns. i to secure clauses whieh conferred upon it the right to purchase the 
In order, then, to give readers of THE ELECTRICIAN some idea of undertaking on reasoneble terms, viz.. the issue of 5 per cent. per- 
what they are going to see, we heve preparcd a few, short notes of petual stock to the emount of the comp'ny s capital expenditure. 
what is interesting at the various works which it is proposcd to visit. | The eomp ns concern, heving beon developed with a fait degree of 
: -| rapidity and with setisfectory financial results to the owners, the 


ELECTRICITY NUCPPLY AT LEEDS. 


ELECTRICITY SUPPLY AT HARROGATE, ; Ti 
An electricity supp!y was availablo in Herrogete as early as 1897. 
when energy was dshivercd to a smell number of consumers, At the 
pre cnt time, with a population of 32.600. the connected load, exclu- 
sive of street lighting, is 2pproximately 87,982 30-watt lamps. or an 
average of 2-7 lamps per head of population, There are 1,905 con- 
sumers and the output last year was 1.600.000 nnits. Tho supp!v 
is given on the single-phase alterneting svatem, the pressure boing 
200 volts and the frequency 60, A 100-volt supply is also available 
in the centre of the town. | 
As regards generating plont. five Lencashire boilers are provided 
for steam-raising purposes. These’ ere fitted with mechanical 
sprinkling stokers end the steam-raising plant also includes saper- 
heaters, economisers and fecd pumps of the usual pattern. The coal 
bunkers are situated directly in front of the boilers. “They have a | Fic. 1.—VERTICAL Oren Tor 
capacit v of 800 tons and are divided off into six compartments, into ACCUMULATION CF SOLID MATTER. 
which the fuel is weighed. The whole of the steam range is dreined | 
back to the boilers through a thermal column (see THE ELECTRICIAN, Corporation wes not very long in deciding to put its powers of pur- 
Vol. LXIV.. p. 73.). chase into effect, and the undertaking was transferred to the muni- 
.. The engine room contains three reciprocating sets with an aggre- | cipelity in December, 1888. The growth of the business under the 
gate output of 725 kw., as well as one 300 kw. turbo-generator and Corporation's manegemcnt may be mdicatcd by the following com- 
1,000 kw. turbo-generator. The station is. also equipped with a | parative figures :— 
| = 1898. 1911-12. 


Special Plate 
over Condenser 
Tube Plate 


Condenser 
Tube Plate 


CoNDENSER PLATE To PREVENT 


complete workshop, smiths’ shop and brass foundry. 
Current is distributed through lead-covercd paper-insulated cables | Capital expenditure oui £217.4320  ... £1,033,709 
laid principally on the “draw-in " svstemr from the station at a| Capacity of generating plant installed, ' l 
: in kilowatts .............. Crake’ tre 2,400  ... 15,740 
Units sold during the year ............. 1,199,586  ... 17,841,572 


voltage of 2.000 to a distributing sub-station at the Royal Baths 
Gardens, In this station four trunk mains are each controlled by i 
At the existing generating station the boiler house is arranged to 


| 
a single-pole oil-break switch and are interconnected by high-pressure | 
sparklet type paralleling fuses. They fecd on to four ‘bus bars | hold 24 water-tube boilers, in four batteries, with an ceonomiser for 
which run alongside the sub-station. The 16 high-pressure distri- | each battery. Sixteen boilers, titted with superheaters, chain-grate 
butors are fcd from these 'bus bars through a single-pole high-pres- | stokers and induced draught, and the latest of which arc each capable 
sure switch, ammeter, with maximum reading indicator, and a high. | of evaporating 30,000 lb. of water per hour, are already installed. 
pressure sparklet type fuse. A simple arrangement enables any | Practically all the coal used is brought to the works by water in the 
distributor to be supplied from any one "bus bar. The outer con- | Corporation's fleet of 10 barges. It is then mechanically unloaded 

ductors of both trunk and distributor mains are connected by links. | and conveyed to the bunkers over the boilers, which have à storage 
This sub-station is also used as a transforming station for the neigh- | capacity of 4,000 tons. From these overhead. bunkers: the coal 
bouring network, and there is installed an automatic series gear | gravitates through measuring shoots to the chain grates, and the 
which in the early evening puts in 100 kw. transformer for the heavy | ashes are tippcd over the end of the chain into the basement, whence 
load, and about midnight changes over to 2 10 kw. transformer for | they are removed by-an ash conveyor, The engine room, when fullv 
the light night load. There are five underground sub-stations sup- [ utilised, will hoid -plant-having an aggregate cap:city of at least 
plying the centre of the town. Fach of these has a high-pressure | 23.600 kw. Its present contents consist of six generators, four of 
supply in duplicate, a 100 kw. transformer, high-pressure switches, | them driven: by reciprocating triple-expansion enclosed condensing 
sparklet fuses and low-pressure gear, The large hotels have their own [engines running at 200 revs, por min., and capable of supplying 
transformer sub-stations. Im the outlying districts the distribution is |-1,400 kw. each as a continuous lozd. : Each of these four sets has 
carried out from transformer kiosks or pillars, of which there [ its own condenser, and provision is made wke:eby any condenser can 
are 50, the size of transformer varying from 6 kw. to 30 kw. The! be coupled at will to-any engine.. The two-other sets consist of 

: E 
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3,000 kw. turbo-generators, the turbine portions being of the well- 
known Parsons type. Another similar set, having a capacity of 
7,500 kw., is on order. Each turbine has a separate condenser elec- 
trically driven. 

These condensers are somewhat novel, as they are surface con- 
densers placed vertically with a special arrangement for running the 
condenser either single-flow or double-flow, and with an arrangement 
for reversing the flow of circulating water. It has been found de- 
sirable to adopt this arrangement as the river water used for circu- 
lating contains a great deal of refuse from the woollen mills and other 
factories, thus causing trouble by blocking up the tube plates. In 
addition to this, in the autumn huge quantities of leaves come down 
the river. But these difficulties are now removcd owing to it being 
possible to reverse the flow of water and thus to clean any foreign 
matter from the ends of the tubes. Above the tube plate on the 
condenser there is a special plate having concd orifices fitting over 
each tube. This help: any foreign matter to enter the tube more 
easily than if the coned orifice was not used. Fig. 1 shows the 
principle. In addition to this condenser, efter considerable trial, a 
revolving screen has been adopted through which the circulating 
water enters, and any foreign matter is collected on the screen and 
gradually removed from the water. On the inside of the screen there 
is a jet of water which is constantly moving from sid? to side, and 
which washes off any foreign matter adhering to the screen, the result 
being that the screen is kept constantly clean. Fig. 2 gives à view 
of the screens. - 


tet. MI 


Fic. 2.— VIEW OF SCREENS AS USED ON LEELS CONDENSERS. 


ys The alternators supply two-phase energy at a frequency of 50 and 
a pressure of 2,000 volts on each phase. The switchgear is of the 
latest remote control types, all switches breaking under oil. Every 
precaution is taken to ensure continuity of supply. The ‘bus bars 
are in duplicate and are so arranged that they can by means of very 
powerful oil switches be split up into sections in case of necessity. 
The station also comprises a complete and well-equipped range of 
workshops for mechanics, joiners, &c., meter testing rooms, and 
spacious stores for permitting the economical handling of materials. 
The ultimate capacity of the undertaking is not limited by the size 
of the present works, the Corporation having acquired the adjoining 
site, upon which, in gocd time, it will be possible to erect a similar 
station Pi 
& The distribution system comprises concentric mains, insulated 
with Manila paper, and strongly protected with jute, lead and steel 
armour. The cables are taken out of the works through a subway 
running under the switchroom and for 400 yds. under the streets ad- 
joining the works. In this subway they are laid on shelves in such 
@ way as to be readily and safely accessible for repairs. The cables 
"under the streets are laid in earthenware troughs, filled in with pitch 
and covered with bricks. The feeders supply transformer sub- 
stations, where the pressure is reduced to 200 or 400 volts as required, 
and thence it is taken by low-tension mains to the premises of con- 


sumers. There are at present over 90 of these transformer sub- 
stations, most of which are built under the streets, but many of the 
larger consumers are supplied through transformer sub-stations on 
their own works. The feeders to each sub-station are arranged in 
duplicate. 

A three-phase supply from two-phase has recently been initiated 
stepping up from 2,000 volts to 6,600 volts. The department pro- 
pose, gradually to develop three phase for the outlying districts, and 
also use for supplying the tramways. The transformers used for chang- 
ing over are of 1,000 kw. capacity each set, and of the air-cooled type. 
This departure forms an interesting addition to the history of the 
undertaking, which began by supplying current on the single-phase 
system, then changed to two phase in accordance with the demands 
of the power consumers and has now commenced a three-phase 
supply. 

As regards finance, against the capital expenditure of £1,033,709 
to March 31, 1912, the Corporation has, in 13 years, repaid £299,084, 
and has during the past few years provided out of the electricity 
revenues à further sum of £42,000 for the replacement of obsolete 
plant. Im addition, à sum of £8,341 has been spent, also out of 
revenue, in alteration of plant and consumers' installations, and 
other expenses incidental to changes in the system of supply, and a 
commencement has been made in the building up of a reserve fund. 
The net debt upon the undertaking in March, 1912, was £728.273, 
being £47 per kilowatt of the generating plant installed, which figure 
will be steadily reduced, as buildings, &c., are already provided and 
included in this cost for considerable additions to the plant. The 
working expenses per unit have always, whether under company or 
municipal ownership, been amongst the lowest recorded by any 
electric supply concern, and the latest published figure is 0-44d. per 
unit sold, which includes all running expenses, repairs, maintenance 
and ordinary renewals, management and general charges. This cost, 
it will be observed, is an average for the entire supply, both power 
and lighting, and shows a constantly diminishing tendency. 

An additional advantage is given to moderately large users of 
power by the permission to use energy for lighting purposes at lower 
prices so long as the ratio of the lighting installation to the power 
installation is not larger than 15 per cent. This condition is sufh- 
ciently liberal to permit usually of a factory or works of the requisite 
size (7.e., taking 200 kw. or upwards for driving) obtaining its entire 
supply of light and power under the existing scale of prices. Not 
only does this represent a very substantial saving in the cost of light- 
ing, compared with the ordinary scale of charges for that purpose, 
but it has the further advantage of avoiding the necessity for the 
separate wiring of premises for lighting and power supplies respcc- 
tively. The price charged per unit for power varies with the quan- 
tity consumed and ranges between 11d. and 1d. per unit. 

Up to the present the largest installation at any single works has 
a capacity of about 1,900 n.r. There are several large engineering 
works driven entirely by the Corporation supply, and comprising 
various engineering tools, cranes, pumps, air compressors, stamping 
machinery, &c., some ranging up to 1,600 H.P. already fixed, and 
some of these are being steadily extended, whilst orders are in hand 
from other consumers whose demand will very soon vie in point of 
size with that of any of those already being supplied. The growth 
of the power demand may, however, perhaps be most clearly shown 
by the following [statement of the horse-power of the motors con- 
nected to the mains at various dates :— 


March, 1899  .,..... 22 H.P.  March,1906  ...... 5.471 H.P. 
S 1900... 73 H.P. T 1907 ...... 6,880 H.P. 
- 1901  ...... 205 H.P. » 1908 ..... 8,379 H.P. 
zs 1902  ...... 685 H.P. » 1909 ..... 9,942 H.P. 
e 1903  ...... 1.436 H.P. ` » 1910 ..... 12,836 H.P. 
is 1904 ...... 2,903 H.P. | so AOL. ng: 14,089 H.P. 
- 1905  ...... 3,904 H.P. s. 4912 nice. 17,071 H.P. 


SOME NOTES ON THE LEEDS TRAMWAYS. 


The first tramway route in Leeds was opened for traffic in 1871. 
It was, of course, a horse operated line, and was owned by the Leeds 
Tramway Co. Extensions to this line were authorised in 1877 and 
subsequent years, while gradually steam working was introduced in 
place of horse traction. The steam engine, however, never wholly 
displaced the horses. 

In 1891 the British Thomson- Houston Co. entered into an 
arrangement with the Leeds Corporation to equip and work elec- 
trically an experimental track about 1} miles in length. This line 
was opened and had the distinction of being the first line so operated 
in this country. In 1894 the Tramway Company's Act expired and 
eventually the system was taken over by the Corporation who decided 
to adopt electric traction. This system proved so satisfactory that 
the last horse car disappeared in 1901 and the last steam car soon 
afterwards. 
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s, At tho present time the Tramways Department of the Leeds Cor- 
poration possess their own generating station where are installed 15 
‘Lancashire boilers fitted with mechanicallv-operated stokers to 
which coal is supplied by an electrically-driven conveyor. The 
engine room is divided into two sections, in one of which are four 
reciprocating sets of various capacities and one small turbine set. 
All of these supply current direct to the tramways at a pressure of 
650 volts. In this part of the station are also to be found five ordi- 
nary booster sets and one large negative booster set with a capacity 
of 99 kw. The main switchboard for this part of the station is carried 
on a gallery and contains panels for controlling the machines and 
feeders. while on à smaller switchboard below the main one are the 
usual*Board of Trade panels and panels for the boosters and station 
lighting and motor circuits. In this part of the station is also an 
800 kw. rotary converter which is supplied with three-phase current 
fromthe lighting station. This machine can, however, also be run 
from the direct-current sid» and so supply three-phase current to the 
lighting station. By this means the two stations can be coupled 
together andfto a limited extent assist one another in cases of emer- 


genc 
TOR annexe to the original station. built some five years ago, are 
two%1,000 kw. Curtis turbo-alternators complete with the usual: 
auxiliary plant and switchgear. These supply energy at 6,000 volts 
and a frequency of 25 to sub-stations at Bramley and Horsforth on . 
the outskirts of Leeds. The first of these sub-stations contains three 
325 kw. and the second two similar machines. These convert the , 
three-phase current to direct current at from 525 to 575 volts. 
~ As regards overhead equipment, side poles with brackets are for | 
the most part employed, and while the trollev wire originally erected ' 
wa 4/0 S. W.G. it has been gradually replaced by 4/0 B, &, S. gauge 


gas from the coke ovens or blast furnacos. The steam demand is 
nearly always mot by gas firing. only on very rare occasions is coal- 
firing required. Thesteam supplied to the power house is at a pressure 
of 1501b. per square inch. Both turbines exhaust into a surface con- 
denser which is capable of maintaining a vacuum of 27 in. when both 
turbines are developing full load. There are also two reciprocating 
engines direct-coupled to generators each of which develop 300 kw. 
and two gas engines coupled to dynamos delivering 375 kw. The gas 
supply for these engines is taken from the blast furnace. 

Both gas engines are equipped with heavy flywheels to overcome 
heavy load fluctuations. All the above generators are run parallel 
and are controlled from a main switchboard consisting of six gene- 
rator panels. The necessary ammeters, switches and circuit-breakers 
for six of the generators are mounted on three panels, each of the 
remaining generators having a panel of its own. There are four 
power feeder panels with the necessary gear for two feeders on each 
panel This consists of recording and indicating ammeters, circuit- 
breaker and switch for each feeder, the capacity of which are either 
2,000 amperes or 1,200 amperes. There are two lighting feeder 
panels with ammeters and D.P. switches for the works lighting. and one 
main output panel, fitted with & recording wattmeter which records 
the total output of the station. The switchboard is of polished slate 


| panels, erected on a gallery, whereby the operator is in view of the 


whole plant. Equalising switches are provided for each generator 
which are mounted on the switchboard gallery in front of the switch- 


| board. A marble switchboard is also a part of the power house 


This is placed underneath the main switchboard on the 
floor level. This is for controlling a 300 kw. rotary converter which 
is run inverted from the power house 'bus bars.  Nix-phase current 
is generated at à frequency of 50 and a pressure of 160 volts, which is 


equipment. 


Fio. 3.— Tug TRANSPORTER BRIDGE ACROSS THE River Ters AT MIDDLESBROUGH, 


For communication purposes à telephone is placed 


grooved wire. 
A key for the telephone 


on each section pole in a cast-iron box. 
boxes is kept in each car in a box with a glass front, it being necessary 


to break the glass to obtain the key. The system includes a mag- 
neto call and battery to each instrument. All lines communicate 
direct with an exchange in the generating station. | 
The cars used on the Leeds tramways are of the usual standard 
types and are fitted with Tidswell’s lifeguards throughout. The 
glass-fronted box referred to above also contains an earth switch by 
which the line can be earthed to the rail in case of a broken trolley 
wire, thereby opening the circuit-breaker at the power station. 
Besides being a pioneer in the matter of ordinary overhead electric 
traction, Leeds has also been in the forefront as regards the develop- 
ment of the trackless trolley system. In conjunction with the Brad- 
ford Corporation a short section was opened almost exactly a year 
ago and the results obtained should certainly encourage the autho- 
rities further to extend its operations. It may be mentioned that 
about a quarter of a million passengers were carried during the first 


nine months of its operation. " 
THE Power HovsE or THE Carco FLEET IRON Co. | 


One of the most interesting works which are on the list of visits to 

. be paid by members of the Incorporated Municipal Electrical Asso- 
ciation next week are those of the Cargo Fleet Iron Co., at Middles- 
brough. At these works the electrical installation consists of two 
turbines each coupkd to two 375 kw. generators. The exciting 
current for these generators is produced by their own exciter, which 
is coupled direct on the main generator shafts, at a pressure of 90 volts 
by which means the terminal voltage at the generators is kept prac- 
tically constant during heavy load fluctuations which the generators 
The steam supply for these turbines is produced 


taken through a bank of three single-phase transformers, there 
transformed to 2,200 volts and is afterwards transmitted to three- 
phase induction motors. The overhead transmission line consists of 
three bare copper wires, suspended by insu'ators on poles. Lightning 
arresters are used at the transmitting end to protect lightning dis- 
charges. The approximate length of the line is about 1} miles. 

The blast furnaces and rolling mill plant at these works are at 
present all worked by steam, though there is a great deal of inte- 
resting electrically operated auxiliary plant. 


MIDDLESBROUGH TRANSPORTER BRIDGE. 


It seems fairly certain that from the very earliest days com- 
munication either by a ford or ordinary row-boat ferry existed across 
the Tees between Middlesbrough and Port Clarence. Moreover, with 
the advent of the coal-export trade in this district, a considerable 
traffic sprang up in the thirties between the two banks, with the 
result that a steam ferry was eventually constituted. This ferry con- 
tinued as a private enterprise up to 1857, when the Corporation of 
Middlesbrough obtained full control over the ferry. About this 
time, too, plans began to be mooted for bridges across the river, 
while at the same time the ferry facilities were increased, a horse and 
cart ferry being established in 1873. But the method employed for 
working this arrangement proved very expensive, and until March, 
1895, was operated at a loss. From that date, however. the position 
improved. and it has been possible entirely to clear off the dabt on 
the ferry. | | 

In 1901 it was suggested that some better method of crossing the 
river than the ferry-boat system should be provided, and information 
was placed at the disposal of the Ferry Committee by Alderman 
McLauchlan regarding the transporter bridges at Rouen, Bilbao, 
Bizerta and Rochefort, all of which he had seen in successful working 


are subjected to. 
by Babcock water-tube boilers, the boilers being gas-fired by waste | operation. No scheme of this kind was, however, adopted for several 
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years, until in 1905 a notice was served by Messrs. Batten, Profitt & 
Scott of an intended application to the Light Railway Commissioners 
for an order authorising the construction of a light railway between 
Middlesbrough and West Hartlepool, a scheme which inciuded the 
erection of a transporter bridge across the Tees. The result was that 
the Corporation prepared a scheme for the construction of a trans- 
porter bridge, and successfully promoted a bill for the purpose which 
was med? law on July 4. 1907. Two foundation stones were formally 
laid on August 3, 1910, and the bridge was opened by H.R.H. Prince 
Arthur of Connaught, K.C.. on Octoher 17, 1911. 

The total length of the bridge (Fig. 3)and approach span from end to 
end is 850 ft., the span across the water betwecn the centre of the towers 
being 570 ft. The travelling car (the dimensions of which are 44 ft. 
by 39 ft.) is capable of completing a journey from shore to sliore under 
two minutes, and has accommcdation for 500 to 600 passengers 
and six vehicles. The bridge is built on the cantilever principle, and 
the extremities of the main spin are anchorcd and secured to con- 
erete blocks on each bank of the river by 16 wire ropes embcdded in 
the concrete. Each rope is ez pable of withstanding a breaking stress 
of 300 tons. From the main span is suspended the travelling car, 
the floor of which is level with the ro: d way on either side the river. 
The ear is electrically driven from the power house, in which are 
located two 60 H.P. motors, one of which is kept as a stand-by. 


MIDDLESBROUGH CORPORATION SUB-STATION. 


Adjoining the transporter bridge is a sub-station, to which energy 
is supplicd in bulk by the Cleveland & Durham Electric Power Co. 
for the use of consumers in Middlesbrough. In fact, three-quarters 
of the electrical energy sold in that town is now purchascd from the 
company. The supply is given as direct current, the station equip- 
ment consisting of two 900-H.P. rotarv converters, which at times of 
peak load run in parallel with the machines at the Corporation 


generating station. 


NEWPORT WaASTE-HEAT STATION AND THE WORKS OF SIR 
B. SaMUELSON & Co. 


Those delegates who include the Newport Waste-Heat Station and 
the works of Sir B. Samuelson & Co. on their list of visits will see an 
interesting example of co-operation between an iron manufacturer 
and an electric supply authority, as well as of the emp'ovment of the 
waste heat from, blast furnaces for the purpose of generating elec- 
trical energy. 

Taking the station first, its capacity is 7.330 H.P.. the main gene- 
rating. equipment consisting of four 1.666 H.P. turbo-alternators 
which are driven by exhaust steam from two main sets of blowing 
engines on the works of Sir B. Samuelson & Co.. some 200 ft. and 
1.000 ft. away. respectively. The steam, after exhausting from the 
b'owing engines end before reaching the turbines, is superheated by 
independent superheaters which are fired by blast-furnace gas and 
are designed to impart about 150 deg. of superheat to the steam. 

The station also contains a 900 H.P. high-pressure turbo-alternator, 
the steam for which is surplused over from Messrs. Namuelson's 
high-pressure steam range. This turbine is also arranged to exhaust 
into the low-pressure main which supplies the exhaust€turbines 
mentioncd above. Each low-pressure turbine is titted with its own 
condensers, the circulating water for which is derived from the River 
Tees. For this purpose a special pump house is built on the river 
side, the capacity of the machinery there installed being 636.000 
gallons per hour. Three electrically driven pumps are provided, 
two of which are in use at a time. N 

The electrical energy generated in this station is transmitted to the 
sub-station of the Cleveland Co. at the east end of the works. Here 
à portion is transmitted direct into the local 3,000 volt network, but 
the greater portion is transformed up to 11,000 volts and fed into the 
power company's network of high-tension mains. 

The Newport Iron Works of Sir B. Samuelson & Co. consist of eight 
blast furnaces, two of which are devoted to the manufacture of 
hematite, three to Cleveland pig-iron and three are used as a stand-by, 
the total output being about 6,000 tons per week. The furnaces are 
divided into two groups. All the furnaces are 85 ft. high. but vary 
in bosh, being now much smaller than formerly. The private 
wharves of the company on Tees side are equipped with electrically 
operated cranes. 

Blast for the furnaces is blown by 12 vertical engines of various 
tv pes and one turbo-blower, steam being supplied at 65 1b. for the 
vertical engines and 160 1b. for the turbo-blower. AH the furnaces 
are gas-fired. As stated above. the exhaust steam from the turbo. 
blower and three of the other blowing engines is passed into the 
Newport station, where it is used in exhaust turbines for generating 
electrical energy. As regards electrical plant, a great deal of tho 
auxiliary machinery is driven by means of motors. For instanco, 
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in the case of furnaces Nos. 1 and 2, which are devoted to the pro- 
duction of hematite pig-iron, the pig beds are commanded by a 4-ton 
overhead electric crane, whose span is 70 ft. and clear lift 30 ft. It 
is fitted with three independent motors operating the several move- 
ments. By means of this crane the combs are raised from the bed 
and conveyed to an electrically operated pig-breaker. They are here 
deposited on a long iron table, to which a rocking motion is given, so 
that the combs are brought forward in a series of short steps to the 
breaking rams, the action of the breaker being as follows: Two rams 
move down and grip the outer sides of the comb by pressing it down 
on to the solid table; a middle ram follows, coming down on to the 
centre of three pigs at once, and so breaking each of them into two 
pieces ; another ram serves to break up the sow piece as it gradually 
works its way forward from the gripping ram of that side. The 
broken comb, in pieces of 2 ft. in length, falls down a short shoot into 
the railway trucks for despatch. The operations, which are all 
automatic and continuous, are worked by a 10 H.P. motor, coupled to 
the breaker through spur reduction gear. 

One battery of coking ovens is served by electrically operated 
machinery throughout. The coal is delivered at an elevated gantry 
and discharged from the trucks through a grating into a pit below the 
track, the grating acting as a screen and passing pieces up to about 
4 in., The coal is then raised hy means of a chain-and-bucket elevator 
direct to a disintegrator. This consists of two cylinders revolving 
in opposite directions, one inside the other; the two directions of 
motion are obtained by having a driving pulley upon either end of 
the motor shaft, from which the two cylinders are connected, one by 
a straight and one by a crossed belt. The coal is here crushed into 
a fine powdery condition, in which state it is taken by another eleva- 
tor, driven by the same motor which operates the elevator feeding 
the disintegrator, to the storage bunker of 650 tons capacity. This 
process of coal-handling is entirely automatic and continuous, and 
its capacity is about 60 tons of coal per hour. From this storage 
bunker the fine coal is passed through shoots on to a series of six 
small revolving tables, which distribute it evenly over a 14 in. wide 
belt-convevor, This. at a speed of 350 ft. per minute, is capable of 
transferring 60 tons of coal per hour, the distance from the bunker 
at the disintegrator tothe storage tower at the ovens being 123 ft. 6 in. 
From this tower the coal is drawn as required for use in the ovens. 

The crushed coal is fed into the ovens through the top doors from 
small wagons, which have collapsible bottoms to facilitate rapid 
charging, and which draw their supplies of fuel from the bunker 
alluded to. Coke is removed from the ovens by means of electric 
rams, of which there are two. They each consist of a long girder 
frame running on wheels over a trip'e and very broad gauge track, 
which track extends the full length of the coking beneh—a mztter of 
3500 ft. Each ram works by à rack and pinion gearing. the thrust 
speed being about one-third that of the return. Power for the 
travelling of the carriage, and also for operating the ram. is taken 
from the same motor, the motor being coupled by simple clutches for 
this dual purpose, all motions being effected through spur gearing. 
The operators cab is open at the front. facing the ovens, so that 
although he is as far as possible away from the heat of the ovens, he 
is vet in a position to watch the operations of his machine. Current 
is conveyed to the motor by means of a rigid bent pole carrying three 
trolley wheels, for connection with the three overhead conductors. 
The overhead lines are only fixcd to the insulators on the poles at 
either end; at the intermediate poles they simply rest in large V 
grooves on horizontal insulators. As the trolley arm travels along, 
the wire is raiscd, and when the intermediate poles are reached the 
wires are lifted clear. allowing the passage of the trolley wheel head 
between the conductors and insulators. 

The fact that ore coming from the north and south shores of the 
Mediterranean, the south of Spain and Algeria, is mechanically fine 
and of varying analysis, users are met with the necessity of mixing 
these various consignments in the right proportion before filling them 
into blast furnaces. This consideration led Messrs. Samuelson a few 
years ago to decide upon the erection of a large storage gantry and stock 
bunkers. These consist essentially of a number of bins into which 
the various classes of ore are tipped and under which are two 
tunnels through which trucks can run and into which ore can be 
tipped. These trucksare 2tons in capacity and the ore of different 
kinds from them is tipped into 30-ton trucks, whence it is fcd into 
the furnace. The trucks are hauled by an electrically driven winch. 


Tur Wonks or Messrs. Dormas, Lona & Co. 


The works of Messrs. Dorman, Long & Co. are among those sup- 
plied with electrical energy from the mains of the Cleveland Co. The 
wire works use direct current which is derived from two rotarv con- 
verters, though this supply is supplemented by a 440 volt three-phase 
supply. The steel works are supplied with three-phase current at 
44) volts for general purposes such as live rolls, shears, hot saws, &c., 
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and at 3,000 volts for their electrically driven rolling mills. There 
are two reversing mills, one for cogging and one for finishing, each 
equipped on the Ilgner system and a three-high finishing mill with 
two trains of rolls, one direct driven by a three-phase motor and the 
other train, on which a variable speed is required, driven bv a direct- 
current motor supplied through a rotary converter. 


tt 
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THE 1912 BOSTON ELECTRIC SHOW. 


In the Mechanics’ Building at Boston, Mass., U.S.A.. from Sept. 28 
to Oct. 26 next, there will be held an important exhibition of electrical 
plant, apparatus, accessories and sundries under the auspices and 
supervision of the Edison Electric Illuminating Co., of Boston. The 
exhibits will occupy the whole of the great Mechanics' Building. 
which has over 100,000 sq. ft. of exhibiting floor space and accom- 
modation in addition for more than 100,000 visitors at any on^ time. 
The building is itself one of the finest of the kind in the world, and 
is particularly adapted for an exhibition of this kind. 

The Edison Electric Illuminating Co. are organising the show, 
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which is foreshadowed in the forthcoming display at Boston that 
the citizens of the Great Republic across the water so readily respond. 

The principal objects of the promoters of this display are to bring 
together the increasiag number of appliances and devices which demon- 
strate the adaptability of electricity to every kind of business, and 
to give manufacturers of these appliances, &c., the best possible 
opportunity of presenting the merits of their goods in order to 
impress upon the American public the magnitude of the electrical 
industry and the readiness with which the electric service adapts 
itself to every condition. It is estimated that the show in its more 
‘local " character will provide entertainment and instruction for 
cities and towns in the near neighbourhood of Boston, having a com- 
bined population of over 7,000,000 persons. The fact that Boston 


| is the centre of an immense manufacturing field of activity in the 
| production of electrical plant, apparatus and accessories, is regarded 


as a circumstance which points more than any other to the certain 


| Success of this exhibition, inasmuch as manufacturers will be required 


to make their displays as varied, as instructive, and as up to date as 
possible. 

The exhibition will not be run merely as a profit-earning proposi- 
tion, but rather to promote the advancement of the electrical 
industry and to familiarise an enterprising and impressionable 


accepting the fullest financial responsibility for its management, aad | public with the possibilities and economies of the electric service. 
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(as the manager of the display, Mr. Herbert W. Moses, of 39, Boyl- 
ston-street, Boston, expresses it) there is every reason to believe that 
the Electrical Exhibition of Boston, 1912, will prove to be the largest 
show of the kind ever presented, comprising exhibits of an extra- 
ordinarily varied character. 

In the United States the assemblage of an infinite variety of 
appliances and devices employed in the various applications of 
electricity is always assured of patronage from the general public, 
as is evidenced by the popularity of a number of shows of the kind 
undertaken by the Edison Illuminationg Companies, whose immense 
field of operations practically embraces all the States of the Union. 
There have been several exhibitions more or less similar to the one 
to be held at Boston this year, and no complaint can be made of the 
public patronage which these exhibitions have received from a 
populace which may be described as enamoured of electric lighting as 
againstlany other form of illumination. The facility of handling which 
is characteristic of electrical methods. the flexibility of electrical 
apparatus, the freedom from serious accidents which this handling has 
involved, and the general suitability of electric lighting and power 
to almost the entire range ofeveryday domestic and general purposes, 
appeals to a community which boasts of its readiness to displace the 
good for the better and the better for the best as a national trait. It 
18 to shows of apparatus and appliances and devices such as that 
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PLAN OF THE GROUND FLoog, Boston ELECTRIC SHOW. 
(In addition to the space here shown there are a 


basement floor and an upper floor.) 
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The ready co-operation of manufacturers of the States (and, we 
understand, some of the European countries) is already assured, 
and European electro-commercial interests are regarded as mutually 
interested with those of the United States in making the exhibition 
a success. 

We have before us the programme of the arrangements which are 
being made by the promoters of the exhibition at Boston for the 
comfort and convenience of visitors, and these seem ample to ensure 
that all possible care will be taken to provide against any contretemps 


| likely in any way to interfere with the success of the show. Applica- 
| tions for space must be made without loss of time, and for this pur- 


pose all communications should be forwarded to Mr. Herbert W. 
Moses at the address given above, from whom can bo obtained space 


application forms, plans of the exhibition building, and the rules and 


regulations governing exhibitors and their exhibits. 

We shall ourselves be pleased to assist intending exhibitors in this 
country by giving any information in our possession. It has been 
ggested that a party of engineers and those interested in the 
commercial side of the industry should visit the show. If such a 


| party can be organised it would leave at the end of September, and 
| would also visit works of interest in the north-eastern States. As 
; we have already announced, we shall be glad to hear from any of 
| our readers who would care to make the trip. 
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A COMBINED SUMMER MEETING. 


At the close of the last Olympia Electrical Exhibition a 
new era opened in the electrical industry of this country. 
With the reconstruction of the old Manufacturers' Associa- 
tion into the new British Electrical and Allied Manufacturers' 
Association the idea of co-operative rather than competi- 
tive effort in the industry assumed an entirely new form. 
The awakening of the Institution of Electrical Engineers 
and the recent formation of its Industrial Committee has 
materially altered its relations as a technical and scientific 
body towards the commercial and industrial branches of the 
industry. Again, in electricity supply circles, there have 
been stronger evidences than heretofore of the desire to 
co-operate in making the advantages of the electric service 
more generally known to the public. We cannot help feel- 
ing that this co-operative spirit must find expression at no 
distant date on an extensive scale. The possibilities of 
combined action amongst the varied and various electrical 
interests has only as vet been lightly touched upon. We 
have witnessed what manufacturers can do by combined 
consultation and action with the electricity supply authori- 
ties. Already there are schemes on foot for broadening the 
basis of this co-operation. It seems to us that this means 
but one thing. The day of isolated interests in the British 
electrical industry is past. We must no longer look for the 
municipal clique here, the manufacturing caucus there, and 
groups of scientific, technical and consulting men elsewhere. 
For the first time in the history of the electrical industry in 
this country we are within sight of an appreciation by the 
members of the industry as a whole of the value and import- 
ance of co-operation. We have had so many vears of strife 
and the frittering away of time and monev bv partv factions 
that we seem to have at last realised the futility of it all. 

We are not desirous of alwavs holding up our American 
cousins as a good example, but we have much to learn from 
the methods now m vogue in the American electrical in- 
dustry, particularly in regard to combined effort. "The elec- 
tricity supply interests in the United States are to all intents 
and purposes represented by a single body —the National 
Electric Light Association. This is supported by manu- 
facturers and electricity supply concerns throughout the 
country, and is recognised by the American Institute of 
Electrical Engineers. The annual convention of this 
Association is one of the great yearly electrical events of the 
United States. "This vear it is meeting on the West Coast, 
and engineers from all parts of the country will travel by 
special and other trains in order to take part. The meeting 
is essentially a commercial one, and matters of interest in 
the development of electricity supply are freely discussed. 
Manufacturers are given an opportunity of exhibiting new 


d ! 
; forms of the lighter class of electrical apparatus, and also. 
THE THECRY OF THE SUBMARINE TELEGRAPH CABLE By H. W. Malcolm, D.Sc, ; 


they are enabled tocommingle with the central station men 
at every possible opportunity. It has never been our good 
fortune to attend one of these meetings, but, judging from 


— 


—— 
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the enormous amount of interest they create and the en- 
thusiasm. with which the discussions are conducted, there 
can be no doubt that they are of immense value in promoting 
the continued progress of the electricity-supply industry 
throughout the Union. 

In this country we have been content for many vears to 
hold our Conventions in isolated groups, and frequently 
without any regard to the clashing of dates or interests. 
The L.M.E.A. is the most important of these Conventions, 
and usually excites a great deal of interest. It is not 
unnatural with the passage of time that there should be a 
difficulty in keeping up the standard of interest in the Papers 
read and the discussions. With matters of only technical, 
legal and parliamentary interest to work upon 1t is not sur- 
prising that weighty subjects are beginning to be scanty. At 


this year’s Convention the discussions on Electric Cooking 
Apparatus and a Cooking Load are reviving the drooping 


spirit of the proceedings which has been all too noticeable in 
recent years. If the range of material is extended to the 
commercial branches of electricity supply, then we pro- 
phesy that there will be no flagging in the discussions in 
future. But what we should like to see as the outcome of 
the co-operative spirit which is undoubtedly abroad in the 
industry to-day is that the I.M.E.A. Convention should be 
made the nucleus of a summer meeting of all the electrical 
associations. The manufacturers, of course, already attend 
the Convention, and are officially represented at the “ high 
table” at the annual dinner. The same may also be 
said of the Institution of Electrical Engineers, the President 
usually being given an honoured place in the proceedings, 
but it is not enough that the Convention should receive the 
official benison of these two bodies. What we want is the 
municipal electrical engineers, the company supply men, the 
Institution of Electrical Engineers, and the Manufacturers’ 


Association to arrange, on a mutually satisfactory basis, a 


joint summer meeting. If the meeting were held in London, 


as would sometimes be the case, the new Institution building 
would be an ideal one as a meeting place, and the pro- 
gramme might be made up and the Papers and discussions 
gone into bv the station engineers and manufacturers. 
When all is said and done, on the one hand we have the 
interests of the electricitv supply business and on the other 
those of the manufacturing business. One of the features of 
the Convention could be a combined meeting of these inte- 
rests at which some subject of mutual value and importance 
might be discussed. The rest of the meeting could be of a 
sectional kind, when each particular body would assemble 
to consider matters of special concern to itself. On the 
social side there should be no division of interests. All the 
various bodies should arrange to meet round one table. 

We would suggest that the matter be made the subject of 
discussion by a joint committee formed of members drawn 
from the various associations concerned. This committee 
could embody its deliberations in a report, and if this docu- 
ment were available by the end of the present year there 
would be time in which to formulate plans for a combined 
Convention next summer. 

This scheme may seem ambitious, and may present some 
difficulties. But, asa beginning, is there any reason why the 
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Incorporated Municipal Electrical Association should not 
drop the “ Municipal” from the title? Surely such an 
association should be broad enough to embrace all electrical 
supply engineers and others interested in the subject with- 
out distinction in regard to municipal and private enter- 


prise. Such a change could only be advantageous. 


———— am ee Ll L— 


REVIEWS. 


(Copies of the undermentioned works can be had from THE ELECTRICIAN Offices, poas 
free, on receipt of published price, adding 3d, for books published under 28, Add 


10 per cent. tor abroad or for 10reign books.) 
UN 


Principes de la Technique de l'Eclairage. 
(Paris: Gauthier-Villars.) Pp.183. Fr.ó5. 

The literature on the subject of illumination is so meagre 
that any book dealing with it is to be welcomed, and the present 
volume has the advantage of being written by an engineer who 
has studied the various questions involved from a practical 
and not merely from an academic standpoint. 

Although published in 1911, the matter would not appear 
to have been revised to a much later date than 1907, which 
detracts considerably from the value of the book, particularly 
in view of the rapid progress that has been made, since then, 
in illumination matters. For example, it is recommended that 
out-door measurements should be made on a horizontal plane 
at a height of 1-5 metres (5 ft.) from the ground, whereas the 
almost universal practice to-day is to take measurements at 
a height of 1 metre (3 ft. 3in.). Again, a suitable average 
horizontal illumination for a main street with heavy traffic is 
given as from 3 to 6 lux. The requirements of the public have 
grown so rapidly of late that the corresponding figures for 
several London streets would be at least four times these. 

The author advocates the method subsequently adopted by 
the Verband Deutscher Elektrotechniker of taking the average 
horizontal illumination as the criterion in comparing one in- 
stallation with another, and a considerable amount of Space is 
occupied with the discussion of the various methods of arriving 
at this figure. In this country the minimum horizontal 
illumination has generally been accepted as the true criterion, 
and would certainly seem to be the more logical of the two. 
To determine the mean horizontal illumination, either by 
calculation from the known candle power of the lamps, or by 
direct measurement in the street, is a very tedious process and 
one which 1s seldom worth the labour involved. 

At the same time, the figure is sometimes of value in com- 
paring the relative efficiencies of rival schemes, and the author 
gives a very interesting and simple empirical formula for its 
determination from a knowledge of the maximum and minimum 
illuminations. So long as the ratio of the one to the other 
is not less than 3, or more than 70, the mean horizontal illu- 


mination may be taken as being very approximately :— 


0-18 [max. 1lln. J- (10 x min. illn.)] 


By Dr. Ing. L. Biocu. 


From a number of actual examples given in an appendix 
the results so obtained are shown to agree very closely with the 
true value, as arrived at by direct measurement. Although 
this method is only propesed by the author as a means of 
arriving at the average illumination out of doors, it will be 
found to give results of very fair accuracy when applied to 
interior illumination also. 

A short section dealing with the question of the colour of 
the light emitted may be mentioned as covering ground which 
is seldom touched upon in text-books, and yet is certainly of 
considerable importance. For the same reason it is to be 
wished that the author had seen fit to deal with the question 
of the effect and the elimination of “ glare” which is, at 
the moment, a matter requiring urgent attention, as well as 
being a most difficult and complex one. 

Only three pages are devoted to portable photometers (a 
somewhat meagre allowance in a book dealing principally 
with the calculation and measurement of /wminativi:), 
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and of these three pages one is taken up with a descrip — 


tion of an illumination photometer, mounted with all its 
appendages “sur un petit chariot" ; and a veritable cart 
load it is, with its regulating rheostats, switches, ammeter, 
starting switch, motor and two batteries of accumulators. 
The description is, however, of interest as showing the progress 
which has been made in this particular department since the 
book was written. 

The volume under review not being intended for the English 
reader, it is perhaps hardly fair to judge it by English ideals 
and English requirements (or would 
better word to empolv ?). At the same time, the plentiful use 
of the calculus, to the almost entire exclusion of graphical 
methods, seems a pity in a book of this nature. as also, it need 
hardly be said, does the absence of an index. This latter 
defect, coupled with paper covers and uncut pages, was at 
one time common to almost all Continental technical publica- 
tions, but is now happily becoming rarer. 

dn conclusion, the volume can be thoroughly recommended 

to all who are in search of further information on a subject the 

importance of which is daily becoming more widely recognised. 
KENELM ÉpGCUMBE. 


E Papers on Commercial Dynamo Design. By WILLIAM 
WATES. (1«nlon, 1911: Chapman & Hall) Pp. vii. + 135. 
A 6d. net. 


This volume contains various Papers written by Mr. Waters 
during the past six vears, and read before the American 
Institute of Electrical Engineers and other electrical institu- 
tions. Abstracts from some of the Papers have appeared 
from time to time in THE ELECTRICIAN. 

The Papers do not deal with the actual calculation of dynamo 
designs, so that the work is not ìn the least mtended as a text- 
book. It consists rather of a series of articles covering various 
points of especial interest in the practical design of machines, 
and which cannot be dealt with satisfactorily in an ordinary 
treatise on dynamo design. . 

Mr. Waters has had very considerable experience in the 
design and manufacture of electrical machinery, so that his 
articles are based upon a thorough practical knowledge, and 
are therefore well worth a careful study. 

Space will not permit, nor is it necessary, that we should dis- 
cuss in detail each of the 10 articles included in the book, but a 
short notice of one or two of the articles may be of interest. 
Alternators and rotary converters provide the subject matter 
for the greater part of the articles. The " Commercial Design 
of Alternators ” is a verv valuable Paper, and it is pleasing to 
note that the author is In favour of the relatively short core 
length and large diameter machine rather than the long core 
and smaller diameter. The author's experience is that the 
most economical machine will usually have the armature 
length equal to the pole pitch. The need for damping coils 
with single-phase generators of large pitch, and also for sup- 
porting the end connections of stator windings of large pole 
pitch form the subject matter of another very interesting Paper. 

The possibilities of the asynchronous generator for central 
station work also gives rise to an article of much interest. 
There is no doubt that the squirrel-cage rotor is practically an 
ideal construction for steam turbine-driven machines, owing 
to the solidity and simplicity of the construction, and to the 
almost entire absence of insulation. However, the need for 
synchronous machinery to supply the magnetising current of 
the asynchronous generator and the wattless component of the 
load current is a very great drawback ; and, in view of the 
successful operation of synchronous turbo-alternators of very 
large outputs, it is doubtful whether there is anything to be 
gained by the use of asynchronous generators except in special 
cases. 

We rather think, from the Paper read last year on continuous- 
current turbo-generators, that Mr. Waters does not realis? that 
in Europe continuous-current turbos have to operate under 
quite severe working conditions. In fact, his instance of a 

' typical ' European continuous-current turbo installation 
seems to us to be anything but typical. Continuous-current 
high-speed generators are now working here for quite long 


“idiosyncracies” be the: 


periods without rest or overhauling, and carbon brushes have- 
been in successful operation for a number of years. 

We recommend this collection of Papers to the notice of all 
young engineers engaged in the commercial design of elec- 
trical machinery. There is almost a complete absence of 
mathematics, and the subject matter is presented in a very clear 
and readable manner. A. E. C. 


Gabriel Lippmann. By Ervest LEBON. (Paris, 1911: Gauthier- 
Villars.) Pp. viliit+ 70. Fr. 7. 

This is one of a series of books on “ savants of the day," all 
of which appear to be worthy of high praise. It contains an 
artistic portrait, a biography of 16 pages and a bibliography of 
about 50 pages. 

Paris can, perhaps, claim the greatest pride in Lippmann's. 
attainments, for he was taken there by his father when he was. 
three years of age, and the greater part of his life has been 
associated with that wonderful city. 

After a course of instruction under the direction of his. 
mother, he joined, at 13 years of age, the Lycée Napoléon (now 
Henri IV.), where he enjoyed the practice of rhetoric, dis- 
tinguished himself in French and German discourse, and: 
developed—according to Ch. Lenient, whose colleague he 
became later at the Sorbonne—" une passion malheureuse 
pour les vers latins." 

He entered the Ecole Normale Supérieure in October, 1868. 
For Bertin, who edited in the * Annales de Chemie et de 
Physique” the review of foreign works on physics, he trans- 
lated and analvsed a large number of memoirs, from which 
he learnt electricity, and in particular the existence of the 
oscillatory discharge. In 1872, shortly after the great war in 
which France suffered so severely at the hands of Germany, 
he was sent by the French Minister of Public Instruction to 
Heidelberg, where, although he naturally did not fraternise 
with the German students, he was received with great kindness. 
bv the German professors. Here he was able to study what- 
ever he considered of value unliampered by the preparation 
for examinations with definite svllabuses, and he appreciated 
the liberty exceedinglv : and here began his series of en- 
trancing researches which are sketched with skill, brevity and 
accuracy in the work under review. The book contains the 
oration accorded to Lippmann when he was granted the Nobel 
prize in physics, and also a charming historical article by 
Emile d Huart on Colour Photography. A. G. 
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SHOWROOM METHODS. 


BY W. E. MILNS. 
(Of the B.rmingham Corporation Electric Supply Depirtment.) 


Summar j.—lhe author describes how a showroom for an electricity 
undertaking should be ran if it is to prove an effective means of obtaining 
consumers and extending the uses to which electricity is put. Choice of 
site, lay-out of the premises, selection of stock, literature. window- 
dressing. choice of staff, the attracting of visitors, interviewing and 
entertaining are all factors in the success of the showroom, and are dis- 
cussed briefly in the present article. 


It is now generally recognised that a showroom is a necessary 
part of a progressive electric supply undertaking. In some 
undertakings it 18 a necessary nuisance, spoiled. through a 
lack of proper arrangements and working, or by being made a 
too expensive acquisition by over elaboration and extravagance. 

The writer proposes to deal briefly with the points which, in 
his opinion, should be taken into consideration in the arrange- 
ment and running of a showroom, with the object of making it 
a valuable advertising medium and paying proposition. 


Choice of Site.—Too often the showroom is a room in the 
offices which are built on to the generating station. The sites 
for generating stations are not usually the most salubrious, 
often being found on the banks of rivers and canals, or down 
back streets, and generally are not suitable for showrooms. On 
the other hand, one occasionally finds a showroom bound up 
in the palatial Town Hall or Council House, whose frigid 
atmosphere is not the most conducive to business. Premises 
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be rigged up by any assistant, is of great educational value in 
any showroom. The cabinet, as is well known, consists of 
two dark cells, in the top of each is a lampholder, and on the 
floor is laid à white card. The use of Holophane and other 
shades with various candle-power lamps can readily be com- 
pared bv a consumer, and a most excellent demonstration of 
scientific reflection 18 obtained. 

In arranging heating apparatus, one is usually tempted to 
take whatever a maker will give. [t is, however, a mistake to 
have on view what cannot be recommended, and in the writer's 
opinion no apparatus should be shown which has not been 
tried personally by a member of the staff. A very large amount 
of heating apparatus is now excellent and reliable to use and 
cheap in maintenance. A very large amount is not. The 
coming boom in domestic apparatus should not be set back by 
an unfortunate selection of showroom apparatus. The above 
remark applies equally to other accessories. 

Dealing with the exhibits for works appliances, it 1s a good 
plan to have the works room wired on the lines of a workshop. 
Thelighting scheme should show general work shop lighting, 
bench lighting, and the lighting of special tools, also make 
provision for hand lamps. portable tools, &c. A bench should 
be provided, and the assistant should be sufficiently a mechanic 
to demonstrate properly the working of the tools on view, and 
to work up in a rough manner any material dealt with. Assum- 
ing that the following apparatus is applicable to the town, 


jn the main street should be secured if possible. In the writer's 
opinion, the position of the premises is more important than 


the size. They should have a good window, and be on the 
most frequented side of the street. 


Lay-Out of Showroom.—The inside arrangements will, of 
course, be determined by the space available, and if possible 
two rooms should be secured, one being kept for works ap- 
pliances, and the other for shop and domestic appliances. 
The lay-out, again, will depend upon the locality. A little 
time ago the writer saw a small showroom in a busy and dirty 
manufacturing area demonstrating to its consumers the beauty 
of glass beaded pendants and silk shades. Such a display was 
incongruous. The lay-out of the showroom should certainly 
be in accordance with the requirements, or slightly in advance 
of the requirements of consumers and prospective consumers 
in the locality. 

The usual arrangement is to hang fittings from the ceiling, 
arrange heating and cooking appliances on benches round the 
room, and display other accessories and current consuming 
devices as may be convenient. This arrangement is a fairlv 
good one if properlv carried out, but à mixing of radiators, 
vacuum cleaners, fans, hair driers, grills, floor standards, and 
other appliances of this kind. in the fashion sometimes seen is 
to be condemned. Each section should have its own table 
or bench ; each piece of apparatus, of course, will be wired and 


carefully priced, the label indicating the current consumption, 
or, better still, the number of hours' use for one penny. 


In the power section, electrically driven machines or tools 


applicable to the town should be shown. A dust covered 


electric motor and obsolete starting panel standing in a corner 
Every 


is neither of interest nor instruction for the visitor. 
motor on show should be actually connected to a machine ; 
each motor should demonstrate some special point, some 
special control arrangement, or transmission system ; each set 
should be suggestive, and should be a practical proof to steam 
and gas engine users that electricity offers a better drive and 
more convenient arrangements than thev have at present in 
use. The choice of apparatus will be dealt with further later. 

In considering the lay-out of a showroom some thought 
must be given to the convenience of visitors. Proper seating 
accommodation will, of course, be arranged, and double doors 
should be provided, if necessarv, to exclude outside noises, 
and enable the assistant to deal in a calm and comfortable 
manner with his clients. 

Selection of Stock.—As already intimated, this should depend 
upon the class of consumer catered for. Generally, the writer 
is of the opinion that the average showroom fitting is too 
elaborate and expensive. From these fittings the public 
obtain the idea that electric lighting and power is expensive. 
We have already obtained the better class consumer, and now 
seek the smaller houses with their better load factor, their 
higher revenue per lamp, and, what is as important, their higher 
revenue per yard run of main. The “intelligent artisan " 
entering the average showroom is usually appalled by the 
magnificent and costly array of fittings, and promptly takes off 
his hat. 

It is not advisable to have too many fittings, or to cover 
highly efficient metallic filament lamps with thick and dark 
coloured shades. Each fitting should be carefully selected 
and eminently suited for a special purpose. The hanging of 
_ a number of single, two and three light fittings is of little guide 
to a consumer who wants light. The showroom assistant 
should be able to point to a fitting which in the most efficient 
and pleasing way would light a dinner table, to others suitable 
for bedroom use, and so on. In the collection of fittings, 
therefore, illumination rather than art should be considered. 
In domestic lighting, at any rate, the lady of the house will 
lock after the artistic effect, and the lighting assistant usually 
finds it difficult to enforce the claims of scientific illumination. 
He should certainly have all the aid that carefully selected 


fittings can give. 


The Holophane Company will probably agree to my sug- 


gestion that one of their demonstration cabinets, which can 


he should be able to work up a weld made on an electric welder, 
he should be able to draw down various metals in his model 
rolling mill, he must know the time and current required for 
melting in electric furnaces. He must be able to work wood 
and metal in saws, shears, planers, polishers. grinders, &c. 

The above list is only suggestive. it being understood that the 
tools and apparatus on view should be suitable for the trades 
of the town. The energy should be applied in the best engi- 
neering manner, the mechanical arrangements being beyond 
criticism. Visitors should not come to examine motors, but to 
get ideas for works driving and equipment. 

In addition to the actual stock. there are special educational 
exhibits which may be introduced. Reference has been made 
to the Holophane cabinet. A further exhibit of interest to 
consumers is a board containing a number of carbon and 
metallic filament lamps. These lamps are switched on by a 
selector switch, the current going through a wattmeter (by- 
the-way, an ammeter calibrated in watts 1s good enough for 
this purpose). The consumer sees immediately the current 
saved by using metallic filament lamps. A photometer, too, 
may be installed, although it is advisable to keep this for the 
assistant's own Information rather than to confuse customers 
with such an appliance. Framed charts showing the com- 
parative costs of various lamps from actual tests are also useful. 
Meters in circuit with radiators and cookers give practical 
proof of the cost of use. 

On the power side, ammeters calibrated in horse-power 
should be in circuit, at least, with some of the motors. If 
recording ammeters cannot be obtained specimen charts should 
be on view, suggesting to power users the possibilities of such 
an apparatus in their works. Framed continuous steam dia- 
grams from a number of steam-driven works are of the greatest 
possible value, indicating the nature of various loads, and 
enabling the assistant to point out the many shortcomings 
of such methods of driving. Power curves from the same 
works after electrification are also of value for comparative 
purposes. 

Very considerable use can be made of photographs, but each 
photograph should have some definite teaching. Photo- 
graphs of well-lighted rooms of houses can easily be obtained ; 
photographs of well-arranged and conveniently illuminated 
shop windows appeal to tradespeople; comparative photo- 
graphs of gas lighting taken on the same type of plate, with the 
same lens, stop and exposure as photographs of electric lighting 
are of educational value. Photographs of works driving before 
and after electrification are potent canvassers. An assistant 
with photographie tastes will do this work better than a prc- 
fessional photographer, as a professional man does not appre- 
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ciate the value of a motor hung upside down from the ceiling, 
or the disadvantages of numerous rows of belts and lines of 
shafting which a gas engine is struggling to turn round. One 
does not usually want photographs of a motor or special tool, 
but of an idea—the photographic impression of the advantages 
of one system and the drawbacks of another. Photographs of 
illumination should be taken only of examples showing meri- 
torioys work and possessing educational features. If these 
illustrations show premises before and after electrification, a 
short account of the working and costs under the conditions 
shown in the two photographs enhance their value. 


Literature.—' The writer is not in favour of filling the hands of 
visitors with numerous catalogues, pamphlets and circulars. A 
very complete and up-to-date list of catalogues should be 
neatly kept for reference in the showroom, and for visitors' use 
a table should be provided containing writing materials, ser- 
vice orders, and the usual application forms. Beyond this, the 
writer is of the opinion that the provision of a few general 
information pamphlets is all that is required. These pamphlets, 
however, should be well arranged, illustrated and carefully 
prepared. One pamphlet might deal with domestic supplies, 
the second with supplies to business premises, and the third 
with works supplies, while a fourth might give details of any 
hire or hire-purchase apparatus schemes. The impression is 
. given in some showrooms that the assistant depends too much 
upon his trade catalogues and other literature, and too little 
upon his own knowledge of visitors’ requirements. 

Window Dressing.—An electrical showroom window is very 
difficult to arrange effectively. In days that are gone a 
glorious mixture of pendants, brackets, standard lamps. fans, 
kettles, coloured lamps, switches and other accessories to add to 
their confusion was thought to make a “ good show." To-day 
the assistant must adopt better methods, and in designing his 
window show must take into account the locality and season of 
the year. In autumn the windows may be filled by a good 
display of radiators, not forgetting to have the clieapest pattern 
prominently placed. In summer, one or two weeks may be 
given up entirely to fans. At the time of spring cleaning, a 
suggestive window containing * Everything for the Home ” 
may be used with effect. If the window is large enough a 
canvas frame covered with lining paper will convert it into a 
room to be used to show the electrical equipment of a kitchen, 
dining room, bedroom, &c. The furnishing for these rooms 
can be arranged in conjunction with some local furnishers, 
who are usually willing to loan suitable furniture. On the 
power side, makers of machine tools gladly loan from stock 
various plant suitable for the industries of the locality. 

Choice of Staff.—The best showroom is almost worthless with 
an indifferent assistant. It is easy to set forth the qualifications 
of a good assistant, but difficult to secure such a man. While 
he should possess a good elementary knowledge and be ac- 
quainted with all the plant called for, an extensive engineering 
and technical knowledge is not required. He should be a good 
salesman rather than an engineer. The pleasing personality 
and smart appearance, together with the tact and careful 
attention to each individual’s requirements, which characterise 
a good salesman in any class of business is pre-eminently neces- 
sary in a good showroom assistant. Needless to say, his heart 
should be in the work, and, if so, his enthusiasm will not allow a 
consumer to be dropped after leaving the showroom. 


Attracting Visitors. —The showroom is often used as a waiting 
room ; therefore, callers and consumers paying accounts will 
provide a good number of visitors. A certain amount of busi- 
ness can be done with these people without much trouble. A 
well-arranged showroom, however, is a place of interest and 
instruction, and should be well worth a visit to anvbodv in- 
terested in lighting, heating or driving problems. At various 
periods of the year special demonstrations should be given. 
For these demonstrations, special cards of invitation and ad- 
mission should be provided and sent out to consumers and 
prospective consumers, These invitations, perhaps. do not 
bring in a great response, but prepare the way for a visit from 
an outside assistant, who is usually able; by means of a personal 
invitation, to secure a promise of attendance. 


These special demonstrations should be given during the 
afternoon or evening. Cooking demonstrations, practical use 
of domestic appliances, Holophane demonstrations, electric 
welding, electric furnaces, a short chat on electric driving with 
practical demonstrations, form attractive features. In con- 
nection with the latter it is advisable to have a demonstration 
for each trade, and (such is the power of trade rivalry) if it be 
made known that members of certain firms are attending, the 
members of other rival firms are also anxious to come. 


Interviewing and Entertaining.—The first step to secure busi- 
ness is to secure interest. A well equipped showroom certainly 
provides sufficient material to interest any one, and it rests with 
the assistant to make use of the material at hand to arrest the 
attention of his clients. When in charge of visitors ignorant 
of electrical work, an interesting chat will give instruction, 
which, in turn, will inspire confidence in electrical plant and 
appliances. An assistant who is sure of his work, and who 
can put forward his points without hesitation, should have no 
difficult y in obtaining the confidence of the would-be consumer. 
He is not upholding a dying cause, or pushing a commodity that 
has to be bolstered up. A straightforward convincing state- 
ment of the merits of electric lighting, heating or driving, 
backed up by proof, appeals to every fair-minded person. He 
has a good thing to sell, and he must make his inquirers feel it. 
Is it too elementary to say that a consumer should be inter- 
riewed in such a way that his business is not overheard by other 
visitors ? He should not be rushed, and the assistant should 
not try to teach the consumer his business. He should work 
with him and for him, rather than dictate to him. Power 
consumers should not be dealt with in the showroom beyond 
the preliminary inquiry stage. A satisfactory power Job can 
only be carried out after a visit to a consumer's works. 

On the question of entertaining little can be said. If a 
party of ladies is arranged, or expected, a cup of afternoon tea 
is appreciated, while electrically boiled. coffee should be pro- 
vided for works parties during the evening. The seating 
accommodation and other details, electric heating or venti- 
lating, as may be required, and other appliances should be 
arranged for the comfort of the visitors. 

With the growth of electrical work and the multiplication 
of electrical appliances, showrooms are becoming of more 
value and interest, and possess more educational advantages 
year by year. The showroom assistant 18, or should be, a true 
pioneer, and a good assistant and an up-to-date show are of 
considerable value to every undertaking. 


TARIFFS AND PROGRESS AT POPLAR. 


The majority of electrical engineers doubtless hold the 
opinion that the Borough of Poplar is bv no means a district 
likely to provide much. at anv rate'in the near future, in the 
way of a domestic load for the Council's electric supply station, 
although as regards power supply it should be a very profitable 
area, containing, as it does, a large number of important manu- 
facturing works and busy docks. From a recent chat, how- 
ever, which we had with Mr. J. H. Bowden, chief engineer and 
manager of the Council's electricity undertaking, it is evident 
that he has paid much attention to the domestic load and the 
subject of tariffs, so that a few notes of what is being done at 
Poplar will probably prove of interest to our readers. 

In the first case it will be well to set out a few figures showing 
the general progress of the undertaking during recent years. 


PROGRESS STATISTICS. 


We have taken for this purpose the 12 months ended March 
31, 1912 (that is to say, the last municipal vear), the year 
ended March 31, 1911, and the vear ended March 31, 1907. 
The figures for the last-mentioned period show the position at 
the time when much discussion centred round the operations 
of existing electricity supply undertakings in London in con- 
nection with proposals for large power supply schemes. In 
this connection we may mention that particulars of the 
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| March 31, 1907. | March 31, 1911. 


Year ended 
March 31, 1912. 


Units soldandaverage | 


1,340.22]  2-78d. 


revenue for :— 
7,318,839: 0-95d. 


Private lighting ... 1,140,143 3-294. 


929.738 © 3-63d. 


Power Lee 2,423,538 | 1-18d. | 6,211,887 | 0-97d. 
Bulk supply......... — — | 1,053,080 0-3d. 02.077 | 0-3d. 
Public lighting .l $55,026 | 1-50d. | 788,762 | 1-25d.' 793,130 125d. 
Tota brenont | 4,208,302 | 1-75d. | 9,193,872 | 1-20d. | 9,604,867 123d. 
‘Cost of coal p.unit sold 0-37d. 0-31d. | 0-34d. 
Running costs ditto 0-50d. 0-42d. 0-45d. 74 
Standing costa ditto 0-41d. 0-24d. | 0-20d. ^ i 
0-91d. 0-71d. 9 


0-66d. 
24-26 per cent. 28-52 per cent. | 24-3 per cent. 


Poplar undertaking and the steps that had then been taken 
to meet the power load were given in our issue of February 15, 
1907. 
The feature of the above table is the rapid growth of the out- 
put for power, this having increased three-fold in the last five 
vears. Next in importance is the reduction in the total cost of 
production, excluding capital charges, from 091d. to 0°71d. 
The expansion of the private lighting load is also noteworthy, 
especially when it is remembered that the period covered is 
that during which most undertakings have experienced a 
depression due to the introduction of metal filament lamps. 
It will be noticed that the fuel item has risen during the past 
]2 months. This is entirely due to the effects of strikes. With 
coal obtainable at the normal figure, the total costs would 
have been 0:68d., which compares favourably with the previous 
year’s figure, when the difference in the load factor is taken 
into consideration. The high load factor a year ago was due 
to the bulk supply to Stepney in the summer months. {gigas 


Co-0PERATION. 

The item, bulk supply, which only appears in recent accounts, 
is the outcome of the negotiations with the neighbouring 
borough of Stepney. These resulted in the “ linking up " of 
the two stations and in an arrangement for stand-by plant. 
This arrangement has proved of considerable benefit to both 
Councils, for it has been possible by joining forces to effect a 
material saving in spare plant. Moreover, running costs have 
been reduced bv shutting down one or other station every 
Sunday ; this, of course, provides a more economical load for 
each station. A further advantage is that it is possible to 
carry out any necessary repairs to the plant more effectively 
when the station has been shut down, asis now done at Poplar 
and Stepney at alternate week-ends. 

So satisfactory, indeed, has co-operation between the two 
undertakinys proved that neighbouring Councils are at the 
present time discussing similar arrangements; and we 
anticipate that in the course of the next year a working agree- 
ment will be entered into by the Poplar, Stepney, Shoreditch 
and Hackney Councils. 

To return to the item of bulk supply, the present arrange- 
ment is that each undertaking pays 0-3d. per unit for the 
energy it receives. Normally this results in only a small 
balance when allowance has been made for the energy supplied 
on the same terms. Last winter the Stepney plant served as a 
stand-by for the Poplar station, on which the maximum load 
nearly reached the full capacity of the plant installed ; but two 
3,000 kw. turbo-generators are now on order for Poplar, so that 
the latter Council will in turn provide the necessary spare plant 
for Stepney until the Stepney plant is fully loaded, when 
doubtless the procedure will be reversed. 


EXTENSIONS. | 

The new generating plant referred to, which comprises 
Willans turbines and G.E.C. three-phase alternators, should 
bring about still further economies in the cost of fuel, since at 
 &naverage of three-quarter load the steam consumption under 

normal running is expected to be from 14 lb. to 15 lb. per 
kilowatt-hour, a much lower figure than that obtained with the 
three 1,000 kw. Parsons-Peebles sets now in use. 

The extensions will raise the total capacity of the station 
from 4,530 kw. to 10,530 kw., and the undertaking will then 
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rank second amongst those owned by Metropolitan boroughs, 
St. Marvlebone only having a larger capacity. The present 
extension is also, we believe, the largest that has ever been 
undertaken at one time by a local authority in the Metropolitan 


area. 
The capital cost of the extension is estimated to be as 


follows :— 
Annual capital charge 


Cost per 
kilowatt. per kilowatt. 
UNAS RTT tas tanes £2212 8 £0-1348 
Engine-room plant ............... 3-000 /— ...... 0:2590 
Boiler-house plant...............e-. 3248 oo... 0-2843 
Coal-handling plant ............... OPTI: sa 0-0674 
Pumping and circulating plant... — 02985  ...... 00258 
(253 / ...... 0-0221 


*^o9*9060t*240590€920o959929265 


Switchgear 


£0-7934 or 15/104 


Ce 999 


Total 

The total capital expenditure when the present extensiona 
have been completed will not exceed £350,000—that is to say, 
£33 per kilowatt installed. This figure is certainly noteworthy 
in electricity supply within the Metropolitan area, as will be 
seen from the following statistics of capital expenditure per 


kilowatt installed :— 
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There are also many points of engineering interest in con- 
nection with the new plant at Poplar. Two Babcock & Wilcox 
boilers are included in the first part of the extension, each 
boiler being of 41,500 lb. per hour maximum evaporative 
capacity. One of these boilers is fitted with close-link chain- 
grate stokers, induced draught and water economiser; the 
other with underfecd stokers, forced draught and hot-air econo- 
misers. It will depend upon the results obtained from this 
plant what type of grate is adopted when the order is placed 
for two similar boilers to complete the installation. 

The type of generating plant selected for the extension is 
the combined impulse and reaction turbine of Messrs. Willans 
& Robinson, coupled to a three-phase 50-cycle alternator by 
the General Electric Co. As 50 complete tenders were re- 
ceived, ranging from £7,530 to £10,605 per 3.000 kw. set, 
including the condenser, it is evident that the work of selection 
must have required great consideration. 

It 1s anticipated that one of the new turbines will probably 
be in commission for 16 hours per day for 300 days per annum, 
at an average of three-quarter full load. A difference of 1 lb. 
of steam on this basis represents an expenditure of £390 per 
annum, with coal at lls. perton. This sum of £390 capitalised 
at 20 years’ life, with equated interest at 4 per cent., is equiva- 
lent to a capital expenditure of £5,417 on one set ; and in view 
of the increase in the price of coal since the recent strike, this 
difference is now greatly accentuated. It was obvious therefore 
from the above figures that the first cost of the new plant was 
not of so much importance as the guaranteed efficiency from 
three-quarter load to overload. The Willans-G.E.C. tender 
was second in order of cost and fourth in order of efficiency, 
its average efficiency being 13:55 lb. of steam per kilowatt- 
hour, compared with the best guaranteed efficiency of 13:17 1b., 
which was that of the Parsons two-cylinder pure reaction 
turbine. The advantage as regards running costs of the latter 
did not, however, counterbalance the higher initial cost, the 
contract, therefore, being placed as stated. (708 ik 

During the recent coal strike, and also after its settlement, 
Mr. Bowden made it a point to keep several weeks’ supply of 
coal always in hand. This course necessitated the purchase 
of fuel at high prices, but it had the effect of assuring consumers 
that there was no likelihood of any curtailmentin the supply of 
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Units, June quarters... 615 S38 136 144 We have dealt E bov th 
Units, September quarter 412 592 412 z 256 C DANT ER AOON E 
Units, December quarter BU T4 GNO 154 440 the purely domestic loads ; but 
Units, March quarter... 844 (034 842 2414 738 | other tarifls have been evolved 
Rd pee MU; 0077-77 (oto meet other classes of con- 
2.724 3.128 (02,010 1.328 1.578 ' 
? | " p sumers. The public-house load 
Total revenue .,........... £10 I9. 4 £12 17 10 £u 4 10 £5 x 53 | £5 0 ] | is one that is much sought after 
ue covered I: 12 months. 12 months. 6 months, 6 months. 6 months. bv engineers; at Poplar such 
nciusive cost per unit | assis ; 
- z consumers can be profitably 
sold to consumers... 0: 05d. 0:034. ] 07d. 0t 8d. 0:704. a : l ab : 
T" EP MP CELL "LC ME supplied at onlv 2d. per unit, 
A provided thev guarantee a certain 
TARIFFS. A 


Turning now to the question of tariffs: as regards power, 
the charges are based on £1 per kilowatt of maximum demand 
and $d. per unit, the latter item being subject to 21, 5 or 10 
per cent. rebate in the case of large consumptions, The maxi- 
mum total charge is fixed at 134. per unit, with a minimum 
revenue of £1. 15s. dd. per annum. Maximum demand indi- 
cators are not usually installed. but the maximum load is 
assessed, according to running conditions, at 50 to 75 per cent. 
of the capacity installed. 

In the case of domestic supply a very progressive policy is 
being followed. The svstem of charging is based on a fixed 
charge of £4. per kilowatt per annum for lamps installed in 
what may be termed living rooms, £1 per kilowatt for bedroom 
and * occasional ^ lighting, and £1 per " set " for cooking 
apparatus; together with 1d. per unit for all energy con- 
There is also a further fixed charge to cover capital 
charges on the service, meter and wiring (which is usually 
supplied by the electricity department) ; this charge is 121 per 


cent. on the actual eost of the service meter and wiring, in- 
cluding switches and ceiling roses, but not lamps and fittings. 


It might be thought that the above tariif would only serve 


to confuse the consumer, but im practice this is not the case. 


What happens usually is that the electricity department 
approach a consumer considering the question of electric light 
by ascertaining what his existing gas billis. They then guaran- 
tee that with electric lamps giving equal candle-power his bill 


shall not exceed a certain amount, which, it may be noted. is, 


In most cases, materially less than the existing gas bill. The 
above system of charging lends itself very well to this method, 
for the greater proportion of the charge can be calculated before- 


hand. and any unusual consumption is, of course, reckoned at 


dd. per unit, thereby affecting to only a small degree the total 


. cost. 


Such a system is at once met with the criticism that it leaves 
too much to the honesty of the consumer and that it requires 
periodical inspection of the installation. At Poplar, at any 


-rate, these drawhacks have been found of no consequence. As 


regards the classification of the lights, as a general principle all 


downstairs lights come under the heading "7 living rooms,” and 
- those upstairs are classed at the £1 per kilowatt rate. 


Anyone is at liberty to connect heating or cooking apparatus 
to the Jamp-holders, for such apparatus cannot be used at the 


, same time as the lamps. so that the only effect is to provide a 
, dav load without the cost of additional wiring. 


The Electricity Department, it should be noted, does not 


- attempt to make any profit out of the wiring business, and it is 


only.concerned with obtaining consumers for current. In fact, 


, M the district were such as to attract wiring contractors they 


would be willing to hand over the work to the contractors. 
A careful record is kept of the cost of each installation, 
including both service and wiring where the latter 15 required. 
1t will probably surprise many engineers to learn that con- 
siderable experience has been obtained in Poplar with electric 
cooking. We give herewith five typical accounts for consumers 
who have adopted electric cooking. These accounts are also 


PEEL o rmm d 


P re 


minimum consumption. 

Again, for those consumers who wish it there is a flat rate of 
4d. per unit; whilst business premises pay £8 per kilowatt 
(£6. 10s. per kilowatt for outside are lamps) of installation, 
12) per cent. on the service and wiring, and 3d. per unit, the 
principle im the latter case being identical with that adopted in 
the case of the domestic supply. but the fixed charge being at a 
higher rate owing to the load factor being generally smaller. 


CORRESPONDENCE. 


RAILWAY ELECTRIFICATION, 
TO THE EDITOR OF THE ELECTRICIAN, 

SIR: With reference to vour Editorial Note in THe ELEC- 
TRICIAN Of June 7th in regard to the report of the Saxon State 
Railways on the workine of the single-phase section between 
Dessau and. Birteifeld. J fail to see any argument in favour 
à single phase. 

We all know that any electric locomotive suitably designed 
will haul a train better than a steam loco, Let us have par- 
ticulars of capital, operating and maintenance costs of the 
single-phase locomotives and overhead equipments. On this 
vital point the report is silent. and consequently, from a prac- 
tical point of view, valueless. Let the single-phase advocates 
publish figures instead of talking about the advantages of their 
system. In regard to the electrification of the Berlin suburban 
railways, it is well known that the German Ministry desires 
a uniform system throughout Germany for military reasons, 
and that the adoption of this system in no wav Proves its 
superiority over " direct current ` for suburban work. The 
fact that in America in at least half a dozen cases the single- 
phase system has been replaced by 1.200 volts direct current 
cannot be hightly brushed aside. The high-tension direct- 
current system has proved a great success in America. as may 
be judged from the fact that several heavy locomotives for 
2.100 volts direct-current operation are now being constructed, 


„and that, with the exception of the New York-New Haven 
, extensions, no single-phase installations are now being in- 


stalled.—I am. &e. RAILWAY ENGINEER. 


[We do not suggest that the single-phase system is wholly 
superior to the continuous-current system for suburban work ; 
in some respects it is not, but the disadvantaves of the third 
rail would tell against it in many cases. We think. however, 
that when a system makes rapid headway there must be some- 
thing to be said in its favour, always subject to the proviso 
that special circumstances may be present —even in the cases 
where the single-phase system has been replaced in America. 
Every case must be considered on its merits. —Ep. LZ. | 


SD 


Royal Cornwall Agricultural Show.—This show was opened at 
Penzence cn Wednesday. end is notable for many interesting ex- 
hibits, which include a display of electrical appliances made by 
Messrs. Lord & Shand. of Plymouth, Penzance, Newquay and 
Launceston 
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THE GLASGOW MEETING OF THE LE.E. 


(FROM OUR SPECIAL CORRESPONDENT.) 


Glasgow, Tuesday, June lh. 


In accepting the invitation of the Scottish Local Section and 
choosing Glasgow as the scene of the first summer meeting of 
the Institution, the Council have focussed the attention of 
electrical engineers on one of the most important electrical | 
centres In the Kingdom. The electric supply and electric 
tramway undertakings of the City have for many years shared 
with those of Manchester the distinction of being the larvest 
municipal concerns in this country ; and not only has their 
financial success, as measured by the profits handed over to 
the relief of the rates, been almost phenomenal, but the 
undertakings have also occupied a unique position. in the | 
electrical world owing to the substantial provision which has 
been made for renewals to plant. With the growth of power 
supply the Clyde Valley Electrical Power Co. has also become of 
recent vears an important factor in the engineering and ship- 
building industries, for which the Clyde is noted, as well as in 
the colliery distriets, served by the Motherwell power station 


of the Companv. 
Glasgow itself, moreover, is of no little historic interest, the 
records of the city extending back some 1,590 vears or more ; 


whilst the names of James Watt, of steam engine fame, and of 
Kelvin will always associate the city with the development of 
the engineering and electrical industries. 

Lastly, as excursions are now expected to form a by no means 
negligible item in the programme of a “summer meeting,” 
the accessibility of Loch Lomond and the Trossachs and the 
neighbouring city of Edinburgh, together with the world 
renowned trip on the Clyde, should satisfy the wants of the true 


' Conventionist. " 
The arrangements for a special train from London. calling at 


various places en route, having fallen through, members kept 
arriving throughout this evening and reporting themselves at 
tlie Headquarte s of the Institution at the Central Station | 
Hotel, where the majority of the visitors are staving. 

About 100 members and ladies from south of the border are 
taking part in the various functions, whilst the local members, 
who have displayed considerable interest in the meeting, have 
swelled the total gathering to nearlv 200. No effort, indeed, 


has been spared by the Local Section to make the meeting a 


success, 
Among those who have alre: idy arrived. are the. President 


and Mrs. '8. Z. de Ferranti, the president-elect (Mr. W. Duddell, 
F.R.S), Mr. R. Kave Grav, Mr. J. S. Highfield, Mr. H. Hirst, 
Mr. W. Judd, Mr. W. M. Morrison, Mr. R. T. Smith, Mr. A. B. 
Anderson, Dr. J. Erskine Murray, Prof. E. W. Marchant, 
Mr. R. W. Paul. Dr. E. Rosenberg, Mr. H. E. Yerbury and Mr. 
P. F. Rowell (Secretary) : whilst among the local members 
who have notified the Necretary of theii intention of being 
present are Mr. W. MeWhirter (Chairman of the Glasgow 
Local Section), Mr. W. W. Lackie, Prof. E. G. Bailv, Mr. M. B. 
Field, Prof. A. Jamieson, Mr. H. A. Mavor. Mr. Sam Mavor, 
Mr. J. A. Robertson (Greenock), Mr. W. Sillery (Partick). and 


Mr. D. A. Starr (Clyde Valley Electrical Power Co.). 
Wednesday, June 12th. 


This morning members assembled at the Royal Technical 
College, Wherd- the Institution was oflici ally ‘welcomed to 


Glasgow by representatives of the Corporation. Mr. S. Z. de 


Ferranti presided over the meeting, which was held in the 


examination hall of the College. 


Lorn Provost D. M. STEVE 
tion on behalf of the Corporation and citizens of Glasgow, 


remarked that as oW had always been the home of 
engineering it wa ; fitting that the Institution of Electrical 
Engineers hoilaa m the city for their first summer meeting. 
It was, he thought, an excellent departure on the part of the 
Institution to hold such meetings, and so to come into contact 
with provincial engineers. There was to be a Smoke Abate- 
ment Exhibition in Glasgow in September, and he looked to 


NSON, in welcoming the Institu- 


system. 


electrical engineers to show the public how to obtain a cleare 


atmosphere. 
Mr. FERRANTI, in responding, said that the Institution had 


heen partic ularly pleased to visit Glasgow, which city, besides 
offering many interesting examples of electrical applications, 
had alwavs been to the front in the development of electricity. 
As to Smoke Abatement, he felt sure that people did not 
appreciate what it would mean if there was a general utilisation 


of electricity for all purposes. 
The President then called on Mr. J. S. Highfield to read his 
Paper on ©“ The Transmission of Electrical Energy by Direct- 
An abstract of this Paper will 


current on the Series System." 
Before reading his 


be found on page 393 of our present Issue. 
Paper in abstract. Mr. Highfield paid a tribute to the late Lord 


Kelvin, and mentioned how the latter had opened the discussion 
in 1907 on the author's previous Paper dealing with the series 


Mr. Rocer T. Smitu (Gt. Western Riv). in opening the discussion, said 
his remarks were only intended to apply to the transmission as far as the 
sub-stations, and were notin any way connecicd with the question of a.c. 
versus d.e. for railway working, Railways often had a strip of land in cach 
side of the permaneni way, which was suitable for a transmission line ; 
bui sometimes such a sirip was not available, or it migat be occupied by 
telegraph poles. In towns it was the practice to bunch telegraph wires 
in wooden troughs, but even <o it was d ficult io fir d room for a three- 

In this conneciion it had to be remembered that it was 


phase line. 
not merely necessary to provide space for the poles, but that from 10 to 


12 ft. must be allowed for the space occupicd by the wires. Again, the 
possibility of having to widen the line at some fuiure date had to be 


Lf. on the ocher hand the three-phase transmission was put 


cons d rcd. 
urd vground, there was the possibility of demage by the permanent was 
138 


staff. Ifthe auichor's suggesied meihed could be adopted it would be of 
considerable edvaniage, and 16 ougai in fucure to be seriously eonsidorcd, 
especially if an earth return were possible, Track signalling was on the 
increase in this conniry, and he would like to know if the author's system 
would inierfere with track circuits. [is interference wah ihe telegraph 
svsiem was not so serious, He also asked whether che zuthior's svsicin 
could be applied for charging batteries in parallel oi in series, as batteries 
were now being extensively used fer variable load s 

Dr. E. Rosexpene (British We-tinghouse Co.) thought that the 
author hed made a very fair comparison of (he two svsiems, but alihougn 
the switchgear might be simple the automatic ri gulators necessar y were 
a serious disadvantage. "Ihe operation? of alternating-current svsicms 


of different frequencies in parallel was noi so difficult as the author implied 
Gove rninzd as à serious, 


and many successful instances migat be quoted. 

problem with such direct-current plant, The possibility of doing away with 

roiating machinery in substations was also an important advaniare of 
The high resistance connected across che 


an aliernating-current system. 
brushes and joined to the frame at its centre point was all right for 


normal running for fixing the potential of the frame, but would be useless 


in the case of breakdown of the insulation of one set of brush gear in a 
high-tension direct-current machine. In conclusion, he did not wish to 


disparage the system, but admired its ingenuity, 
Prof. E. W. M. VECH ANT (Liv er pool) referred to the possibility of corrosion 


where an carth return was used. In Liverpool he had receailv had an 
example of chemical action in a soil containing only a small percentage of 
potash ard soda. The negaiive cable of a thiec-wire system laid in 
hicumen in a wocden trougn had broken down, and round the fault was 
found à mass of about } ewi. of pocash and soda with pure pocassium and 
sodium ne dates, shi hoügh the soil only contained traces of potash and 
soda. The corrosion in the Thury system might all occur at the station 
Plates, but the return. conductors should. be watched. Finally he 
wished to testify to the excellent work carried out by Mr. Watson. 

Mr. J. C. Wicuanm (Edmurd:on's Electricity C orpn.) was pleased that 
Mr. Higntie'd’s Paper hed been read in Glesgow, since in the Hivalands 
of Scotlard many waterfalls were available, alihougn individually of 


By means of (he higü-tension series syst in, however, it 


small power. 
His experience was that 


might be possible to voke them together. 


high- tension direci-curvrence machines were no more liable to br cak down 


than machines for low pressures, 
toke-on- Trent) asked how did power labo bv 


Mr. €. CUTHBERTSON (5 
the regulators affected the cffici iency of the machines. He also testified 


to the reliability of bigh-iension direct-current machines. 

Me. B. Wetpourn (Helsby) said that a large umount of interest. had 
been aroused in Canad v and the United Sates by Mr. Hignfield’s previous 
Peper. That interest had not died oui, end it only. required someone 
to explain the system in detail for it to be seriouly cons d red over there. 
The intrcduction of the system in this country marked a new era, and it 
had resulted in considerable research by manufa: turers, especially cable 
makers. The joint mentioned by the author had been te sted at. 100,000 
volts for one hour, which was & severer test than that at 150,000 volts 
mentioned. One length of cable had also been tési at 150,000 volts. 


= 
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Prof. F. G. Bawy (Edinburgh) referred to the way in which earth | current motors. In the shops distribution in each case 1s by 


currents diffused throughout the earth. By introducing the current low 
down they were not likely to cause much trouble at the surface, owing to 
the lower conductivity of the latter. In fact; as considerable currents 
were always circulating in the earth, Mr. Highticeid’s 160 amperes vas 
a mere nothing. 1f earth plates were used for a long time there was a 
possibility of drying up the ground at the plates (osmosis), especially 
where there was a drop near the plates of something like 100 volis. 
The resistance. in consequence enormously increased. 16 was possible, 
however, that the numerous springs in ihe Lendon clay woud prevent 
such results. 

Mr. W. MCWHIRTER (Glasgow) dealt with the d fiewty of obtaining 
a good earth. As an instance, he meniioncd that in one cese he hed 
sunk earths over a large area and hed still obieincd an carch resistence 
of 100 ohms, not 1 ohm, as Mr. Highfield had found. There was a 
similar difficulty with lightning cond actors, 50 sq. ft. of copper places 
sunk loft. to 20 ft. giving, in one case he knew of. 40 ohms. In the 
Highlands they would find extreme difliculiv in getting an carih. 

Mr. FERRANTI gave an amusing instance of an earch return in connec- 
tion with the Depiford transmission in the early days. In one emergency 
they transmiticd LOCO kw. that wav. using an earth ai the sub-siation in 
Trafalgar-square and at the station at Depifoid. They got a drop of 
1.509 volts, and brought telegraphy and telephony toa standstill throagh- 
out London ; in fact, consid: rable disturbance was felt as far as Rome. 
The cause was given out to the Press as a serious clecirie storm. In 
future, however, he believed the carih return would play an importent 
role, as Mr. Highfield had shown. 

Mr. HicnriELD, in reply, said that railways were purely a special case. 
Of one thing he was convinced, however, and that was that in such cases 
underground transmission. must be cmyploved. ‘There would be con- 
siderable difficulty in charging batteries on ihe series system, owirg to the 
necessity. of reversing connections between charging and discharging. 
The development of the high-tension generator had undoubtedly resulted 
in better low-voltage machines. This was an interesting example of how 
an improvement in one direction bencfitcd ihe whole i dusirv.. [n spite 
of what Dr. Rosenberg had said, the series svstcm sub-siation was simple. 
and (here was urdoubicdly considerable difficulty in running aliernaiing- 
current stations of different frequencics in parallel He had been afraid 
of corrosion of pipes, ard that was why be hed found out how the currents 
were distributed in the ground. His experiments showed the likelihec d 
of less interference than was customary with tramway currents, ard he 
had had no difliculiy whatever with his carth due to dry soil, He was 
not certain, however, thet none would arise. They could. pour water 
down their wells in dry weather, but lest summer he had not found it 
necessary, He did not know how much power the regulaicr took, but 
it was a very small amount. He much regretted that M. Thury had not 
been able to be present; the Jatier had achieved remarkable success 
with the series system, and in the Lyons transinission was working up to 
100,000 volts. 


After a hearty vote of thanks had been passed to Mr. High- 
field for his Paper. members proceeded to inspect the electrical 
laboratories of the college, Mr. W. W. Lackie first warning 
them to heed the directions that had been put up, otherwise 
there was a chance of their losing themselves in the two miles 
of corridors in the college. The laboratories are very well 
equipped. and much interest was taken in the demonstrations 
that had been arranged. A 100.000-volt transformer by the 
British Westinghouse Co.. similar to that installed at the 
National Physical Laboratory, has recently been added, and 
should prove a great acquisition for research work. 

This afternoon, whilst the ladies of the party made a tramway 
excursion through the city and to Rouken Glen, members were 
provided with alternative visits to the works of Messrs. Wilham 
Beardmore & Co., Messrs. John Brown & Co., Messrs. Yarrow 
& Co. and to the Clyde Valley Co.'s Yoker power station, 
special cars for the journeys being provided by the Corporation. 
At Messrs. Beardmore's naval construction works, Dalmuir, a 
Dreadnought in course of construction, marine turho-pro- 
pulsion machinery. &c., were on view, whilst at Messrs. John 
Brown & Co.’s works members had an opportunity of seeing 
what progress has been made with the " Aquitania," the 
newest Cunarder, which is to be the largest vessel in the world, 
and whose length will probably reach nearly 900 ft. 

‘Messrs. Yarrow's vard was the most interesting from the 
electrical point of view. It will be remembered that this firm 
removed from the banks of the Thames to the Clvde about four 
years ago, so that members were able to sce a modern specialised 
shipyard well equipped and organised. Conttnuous-current 
motors were largely used before the firm came north, and these 
are still doing good work, but all additional equipment is driven 
by alternating-current motors. 

The electric supply is taken at 11,000 volts from the Clyde 
Valley Electrical Power Co., and it has been necessary to instal 
two 250 kw. motor generators for supplying the continuous- 


bare copper conductors, fixed close to the roof and doubly 
insulated, the various motors being supplied bv insulated cables 
tapped off the overhead conductors. A number of old 2-pole 
open tvpe Parker direct-current motors are stil! doing goed 
work, and drive the majority of the main shafts, from which 
many of the machines take their power through the belts. The 
individual drive is not much in evidence, except in the case of 
planing machines, which are everywhere equipped on the 
Lancashire Dynamo Co.’s system, an induction motor being 
direct-coupled to a direct-current generator of which the field 
is varied, the planing machine being driven by a variable speed 
direct-current motor supplied. from the generator. Both 
underground and overhead mains are used in the yards. 

Are lighting is adopted in the shops and in the yard, alter- 
nating-current lamps being used ; but in the oflices continuous 
current is distnbuted. 

The Clyde Valley Co.'s Yoker power station was recently 
described in Mr. D. A. Starr's Paper, which was abstracted in 
last week's issue, so that further reference need not be made 
to it here. 

To-night the Institution attended a reception in the Muni- 
cipal Buildings, the interior of which was much admired. 
The Lord Provost, in the presence of a large gathering, again 
welcomed the members, extending his welcome on this occasion 
to the ladies. Mr. Ferranti responded, thanking the Lord 
Provost for his kind words. He also referred to the early days 
of electricity supply at Glasgow, his firm supplying the first 
generators for coupling to engines by Messrs. Mavor & Coulson. 
Mr. Ferranti also again laid stress on the importance of the 
smoke problem, and said that the kitehen fire was a worse sinner 
than the factory chimney. He felt certain that much good 
would result from the visit. Mr. W. Judd also responded on 
behalf of the Institution. The Glasgow Orpheus Choir gave 
an excellent concert throughout the evening, whilst orchestral 
music was rendered by Carl Miller's Scarlet Band. 

Thursday. June ith. 

This morning the meeting was at the James Watt Laboratory 
in the University. Prof. S. P. Thompson, F.R.S., delivered a 
lecture on " The Magnetism of Permanent Magnets.” and 
Messrs. J. S. Nicholson and B. P. Haigh gave a demonstration 
of " A Single-phase Motor with Pole-changing Windings.” 
About 30 members and ladies have left for an excursion to 
Edinburgh. 

This afternoon, there are again visits to works and power 
stations, and to-night there is a reception at the University. 

Glasgow has not the reputation of providing all that could 
be desired in the way of weather, but so far members have heen 
fairly fortunate, except. for a downpour and thunderstorm 
yesterday evening. Members’ impressions, however, are more 
likely to be determined by to-morrow's trip on the Clyde. 


MARCONI’S WIRELESS TELEGRAPH CO. (LID.) 


The directors? report for the year ended Dec. 31, 1911, states, amongst 
other maticrs, that (as announced in the cireular to the sharcholders in 
March) the directors have brought to a successful issue a negovation 
which has proclaimed to the world the great strides inzde in the develop- 
ment of wireless telegraphy by the company. The importance of the 
agreement with the Postmaster-General for the construction of all the 
long-distance wireless stations which will be required within the next 
few vears for the Imperial wireless scheme, could not be exaggerated, and 
10 per cent. of the gross receipts of so important a commercial telegraphic 
service must represent to the company a very Considerable revenue for 
many vears to come. AH the stations to be erected under the Imperial 
scheme would ke fitted with the latest duplex invention of Mr. Marconi, 
and also with apparatus for automatic transmission and reception, under 
which conditions the company guarantees a specd of not less than 90 
words per minute, which under favourable corditions shouid be con- 
siderably excecdcd. AI the long-distance commercial «tetions which the 
company will be crecting in the future will be fittcd with similar appa- 
ratus for automatic transmission and reception. 

During 1911 the company's business showed further satisfactory Cx- 
tension, the gross trading profit having amountcd to £214,407. ls. dd., 
compared with £127,452. 13s. Id. for 1916. and the net profit. was 
£141,717. 7s. 1d., comparcd with £60,513, 0s. $d. Put for the fact that 


the company's busincss completely outgrew the capacity of its Chelms- 
ford works, delaying the completion uutil this year of much of the work 
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pertaining to 191 I, these figures would have been even more satisfactory. 
The amount due from the Marconi Wireless Telegraph Co. of Canada was 
reduced during 1911 from £163,865, 18s. 5d. to £78,588. 0s. ¥d. This 
figure is likely to be increased during 1912, as it is deemed preferable that 
the parent company should render for the present ihe financial assistance 
required by the Canadian company for its development. l 

The report continues: [n the belance-sheet '" Patents and shares in 
Associated Compatics " are again iaken at cost price, with the excepdon 
of Spanish shares, which are taken at par value. The company now 
holds shares in associaicd companies of a total par value of 
£2,074,723. 11s. d Many of these are quod at a premium. On 
Oct, 25 lasi a resolution was passed at an extraordinary general meeting 
authorising the increase of the capital by 250,000 ordinary shares of £1 
each, These shares were issucd 2i £1 per share premium, increasing the 
premium account (o the end of 1911 to £105,702. 10s. 2d. 

The acquisition of the patents of the Lodge-Muirhead Syndicate has 
fuither streachencd the company’s patent postion. 

In October last the conirol of the Russian Company of Wireless Tele- 
graphs and Telephones was ecquired. This company possesses extensive 
freehold works in St. Petersburg, and, und ir the able managing direction 
of Mr. Adrian Simpson, is conducting a very extensive and continuously 
The Beleian Company has declared a dividend for 
1911 of 10 percent. The French Company has declared a dividend ai the 

The Marconi International Marine Communication 


rate of 5 per cent. 
Co.. Whose business continues to show extensive development, is about 


to declare a dividend et an increased rate for 1911. The Deutsche 
Betriebsgesellschaft. fur Drahtlose Telcgraphie m.b.H. (Debes, which 
conducts the mereantile marine business in Germany, end in which this 
company is interested through its Belgian Company, has declared its first 
dividend of 4 per cent. for the vear to Sept. 30, 1911. The Marconi Wire- 
Jess Telegraph Co. of Caneda continues to show satisfactory progress, and 
t the directors are informed that the terms of a 


the report states thet 
further contract with the Government have now been practically agrecd. 


The greatest: progress has been made in the United States of America. 
For some years past the American Marconi Co. was able to transact but a 
comparatively small business owing to severe competition by the United 
Wireless Telegraph Co. Proceedings at Jaw were commenced egainst 
that company, and Mr. Marconi and Mr. Isaacs, accompanied by Mr. 
James Swinburne, went to New York to submit evidence of infringement of 
patents. The United Company acknowledged the validity of the Marconi 


patents, admitted infringement, and judgment and a perpetual Injunction 
The United Cos business is now being 


increasing business. 


were granted by the Court. 
directed by the Marconi Wireless Telegraph Co. of America as from 


March 31 last. Arrangements are in progress for the transfer to this 
company of the property out of the United States of America possessed 
by the United Co. The satisfactory ending of the litigation should con- 
vert the business of the American company into one of consid able 
magnitude, controlling all ihe coast stations of importance on both the 
cast and west coasis, besides practically the whole of the American mer- 
canile marine at present fiitcd with wireless tel graphie installations. 
Considerable impetus to ship-and-shore business in the United States is 
to be expected from the extension of the scope of the existing law render- 
Ing Wireless compulsory telagraphy upon practically all vessels. During 
the vies of the chairman and managing director to New York a further 
ayiecment of great importance was entered into with the Western Union 
and the Great. North-Western Telegraph Companies, "This agreement 
furaishes the Marconi Co. with some 25,000 telegraph stations for the 
delivery and despatch of Marconigrams throughout the United. States 


The station to be constructed. by the American Co. 


and Canada, 
Ii was therefore resolved to increase the 


necessitate large expenditure. 
capital of the American Co. to $10,000,000, and to split the existing 


shores of $25 into shares of $5 each. The whole sum of $7,000,000 was 
subscribed in cashand is available for construction work. The construc- 
tion of stations, placing this country in direct communication with New 
York (instead of, as at present, passing througa the station at Glace 
Bay), will be carried out as expeditiously as possible, as vill the construe. 
ion of stations at San Francisco communicacing ihrouga the Hawaiian 
I-lands to the Philippines, China and Japan, and from New York south 
to Cuba, Panama and subsequently with each of the South American 
Staten, 

An important contract has recently been entered into. provisionally 
with the Portuguese Government. The Coltano (lialy) long distance 
station was opened in December of last vear, and is working most satis: 
factorily with the Italian Colonies on the East. Coast of Africa. A 
number of important negotiations are pending with many foreign Govern- 
ments, 

The trans-Atlantic service has continucd to work satisfactorily. The 
company has now the use of a private line bv which it is able to send 
messages. directly from its. office in the Strand, London, to Clifden. 
There has been a consid rable increase in the number of commercisl 


a 


Messages and in press work. 
Che successful development. of the company has not unnaturally 


brougnt into prominence a large number of inventions and patents in 
connection with wireless telegraphy, most of which, if not all, are first 
offered to the company. A staff of able enginecrs, under the direction of 
M r. Marconi, are employed in examining carefully every patent specifica- 
tion which has any connection with wireless telegraphy. The company 
has entered into arrangements by which it obtains the sole world righis 
of a process invented by Messrs. Bellini & Tosi, known as ‘‘ the wireless 
compass," This invention, with certain improvements introduced by 
the company’s engineers, should prove of considerable value. It will be 
worked in conjunction with existing wireless telegraphic installations on 
board ships, and will define the position of an approaching ship or of land 
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in a dense fog, thus eliminating a further danger, and pernaps one of the 
greatest to which navigation is subjected. Active steps are being taken 
for the commercial development of the process. Valuable patenis tend- 
ing to further perfect wireless telcgraphy have also been applied for by 
Mr. Marconi on behalf of the company. 

Owing to the continuous and considerable development of the com- 
pany's business, the Chelmsford factory has been kepi at work night and 
dav, but increased business mle it necessary to purchase some [0 acres 
of freehold land close to ihe Great Ea ern. Railway, where new works, 
capable of the output required of them are being erected. Machinery is 
being installed and within a few wavs of being in full occupation. Con- 
siderable difficulty was found in obiaining office accommodation under 
one rocf to »rovide for the necessary London siat, and a 99 vears’ lease 
from London Coaniy Council of ihe Gaiety Rest?urant. premies (but 
now known gs Marconi House) has been taken. 

During last year interim divid nds were declerced at end of June and 
erd of December, i mounting in all io 7 per ceni. on the picíerence and 
10 per cent, on the ordinary shares, Tt is the intention of the directors 


to recommend payment of 2 tinal dividend of 10 per ceni; for 1911, to 
Subie^t to approval by the 


which all classes of shares will bs enctlc. 
general meeting, the directors will concinae ihe poliey of doclscing inierim 
dividends pending prepavaiion of ihe balince-sheet, and, in view of the 
fact thet the actual business in hand ef (his Gime lust vear wes repre- 
seniel by ordevs amounting to £254,000, whereas to-do yv the amount con- 


sid rably excecd s £1,000,000, ihe e rectors feel they will be adopiing a 
sufficiently conservative policy in declaring 7 per cent. on che preference 
end a first interim dividend of 10 per cent. on ihe ordinary shares (as 
compared with 5 per ceni. last veer), leeving. preference end ordinary 
shares to participate equally in all further distributions for the current 
year. 

Operating expenses for the vear 1911 (profit end loss account), in- 
eluding salaries and directors! fees; siation and evency expenses, law 
charg's and patent expenses, depreciation, ini rest and incone tax, cost 
of experimenial work, &c., totalled £73,521. 10 2d. 

The authorised cepital of the Marconi Wireless Telegraph Co. is 
£1,000,000, in 750,000 ordinary shares of £1 cach, and 250,000 7 per cent. 
accumulated. participaicd shares of £1 cach. The issucd capital is 
£788,535. 5s. The contingent liability on shares in associated com- 
panies is £60,387. 10s. Surdov ercditors, including bills payable, 
£59,473. Pls. Id. Debtor balences represent £198,426. 177. ; patents 
ard shaves in essociatcd companies (fally detailed in the accounts and 
totaling £2,074.723.. lls. *d ) stard at £508,523. Ns. ; long-distance 
freehold stations at Clifden ard Poldiu 2a: d. movable plant. at oiher 


places, £139,217. 182. Td. 


o Å————_——_ Á — 


THE INTERNATIONAJ. RADIO-TELEGRAPH CON- 
FERENCE. 


‘The Conference “for revising the rules for communicating by 
means of wireless telegraphy between ships at sea end the shore and 
between ships themselves " has been sitting daily in the hall of the 
Institution of Electrical Fng neers, Victoria Embankment, since the 
open ng ceremony cn June 4th. to consider the ‘* Propositions ” 
of the different Govern nents for the improvement of the International 
Convention of Berlin, 1906. The bulk of the proposals are being 
considered by Committees presided over respectively by the heads 
of the Frin^h and Germen delegeticns, the decisions of the Com- 
mittees being subject to approvel by the full Conference, presided 


over by Sir H. Bebington Smith. 


Sinee the inaugural meeting. the full Conference, which necessarily 


awit these reports from tho Committees, has hed only cne sitting. 
At this sitting an announcement wes made of the ecceptence by the 
United Kingdom end the Britich Dominion: end also by Italy end 


Ji pn. of the principle thet : hips must eccept messeges from other 


ships whether or not they us? the sz ne system of wireless telegraphy. 


This principle hed not hitherto bn e 
ti nod countries except for messr.ges relating to eases of distress ; 
its gc n^rel epplieeticn has now been approved by practically all 
countries, 

Another matter of importence decided is the ellocation of votes 
to Coloniel possessions. The maximum n'unber of votes permissible 
for ¿ny on? courtry end its possessions under the Convention has 
been ellotted to the British Empire. These votes are assigned to 
Austrelia. Censde, India, New Zeeland end South Africa, in addition 
to the vote held by the United K'ngdom. Votes have also been 
ellotted to the Colonies and Dependencies of Belgium, France, 
Germany. Holland, Japsn and Portugal. 

His Majesty's Government intend, as a result of the '* Titanic " 
disaster, to ask the Ccnference to ecnsider what improvements can 
b? made with a view to secure the best possible use of wireless tele- 
graphy for the saving of life at sea and the security of navigation. 
It is expected that this matter will b» discussed at the next full 
meeting to be held in a few days. 

The rapid extension of the use of wireless-telegraphy is shown by 
some figures in a report presented to the Conference by the Gèrman 


F 2 


accepted by the above-men- 
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delegaticn. In the last four years the number of ships, excluding 
warships, equipped with wireless telegraphy has increased from 52 
to 926, «nd during the same period the number of coast staticns opon 
for general! public correspondence has increased from I4 to 155. The 
total number of ships of all sorts equipped with wireless telegraphy 
is stated to bo 1.577, and the total number of coast stations is 286. 


i -— 


It is with regret and surprise that we chronicle the utter impossibility 
of extracting from the Post Cffice any information regarding the “ fix- 
tures " decided upon by the State for the entertainment of the delegates 
to the Conference. 

During the weck we understand the delegates have been entertained 
ina variety of wavs. On Thursday last week they spent a pleasant time 
at the Post master-General’s residence at Porchester-terrace, London, W. 

On the afternoon of Monday, the 10th, the delegates and their ladies 
were received by the King and Queen at a garden party at Buckingham 
Palace, ‘The presentations were made by the Postmaster-General, who 
was accompanicd by Capt. Cecil Norton, M.P., the Assistant Post master- 
general. ‘The function was numerously attended, (It is much to be 
regretted that since Mordav Mr. Herbert Samuel has been somewhat 
seriovsly indisposcd and unable to take part in public affairs owing to a 
chill.) 

On Tuesday evening a large gathering assembled to partake of a ban- 
quet at the Hotel Cecil at the invitation of the British d-legates. Nir 
H. Balington Smith presidcd, and the function proved a very enjoyable 
and successful one. 

Last evening (Thur: day) the delegates attended the London Coliseum, 
and on Saturday a river trip has been arranged to Bisham Abbey, by the 
kind invitation of Sir Henry and Ladv Vansittart Neale. 

On the 18th Ascot will be the venue for the delegates, where some of the 
pretticst horse racing of the year will be witnessed, including the New 
Stakes for two-year-old horses. 

On the 19th. Mr. and Mrs. Winston Churchill give a reception to the 
del gates at the Admiralty, and on the 20th a visit is to be made to the 
works of Messrs. Siemens Bror. at Woolwich, followed in the evening by a 
dinner given by the firm. 

The new works of Marconi’s Wireless Telegraph Co. at Cnetmsford will 
be visited on Saturday next week, and this will be followed by a dinner 
given by the Marconi Co. at the Savoy Hotel, London. 

It will be seen from the above that the round of entertainments is a 
varied and interesting one, as will prove a number of items to follow, 

The privileges of the Royal Societies! Club, Pall-mall, ard of the 
National Liberal Club, Whitehall, in addition to the beautiful gardens of 
the Royal Botanic Society, Regent’s Park, have been exterd«d to the 
dek gates to the Conference. 

With reference to the list of delegates representing the manufacturing 
companies given on page 373 of our last issue, it is pointed out that the 
correct name of the company represented by Mr. R. Pfund is the Tele- 
funken Wireless Telegraph Co, of the United States. 


LEGAL INTELLIGENCE. 


[emn 
' National Telephone Co. v. Postmaster-General. 


On Morday the Railway and Canal Commissioners commenced the 
hearing of the arbitration proceedings as to the terms upon which the 
business and unceriaking of the National Telephone Co., Ltd., should be 
taken over by the State. 

Sir A. Cripps, K.C., Mr. Danckwerts, K.C., Mr. Forbes Lankester, K.C., 
Mr. E. Morten, K.C, Mr. H. H. Caine, and Mr. Aubrey Lawrence (in- 
structed by Mr. W. E. IHla:t) appeared for the National Telephone Co. ; 
and the Attorney-General (Sir Rufus Isaacs), the Solicitor-Gencral 
(Sir J. Simon), Mr. S. Buckmaster, K.C., Mr. Rowlatt and Mr. Branson 
(ing. 1ucted by Sir Robert Hunter) appeared for the Postmastcr-General. 

Sir ALFRED CRIPPS, in opening the case for the applicants, said that the 
claim exceeded £20,000,000, and was, perhaps, the largest that had ever 
come before a Court of Arbitrators in any one case. He essurcd the 
Court that both parties had done their best to eliminate mere matters of 
detail, so that the things upon which they differed could be geouped under 
certain well-detined heads. After. giving a brief sketch of the carly 
history of telephony and an outline of the development of the telephone 
industry in this country, Sir Alfred said the case of the Attorney-General v. 
Edison Telephone Co. decided that the telephone came within the tek graph 
monopoly of the Postmaster-General, and negotiations were entercd into 
between the company and the Post Office. The licences of the Post Office, 
though issued as late as 1884, dated back to 1881, and were given for 
31 years, the Postmaster-General receiving a royalty of 10 per cent. 
Up to the present time the company had paid royalties amounting to 
£3,810,000. The Postmaster-General, he added, was given power to 
purchase the undertakings of the company at certain intervals, but no 
notice of purchase was given. In 1905, however, an agreement was entered 
into with which the Court would have to deal, that containing a parti- 
cular purchase clause. He proceed d to give a history of the various 
licences issued by the Post Office, and stated that between 1881 and 1892 
the National Telephone Co, hed practically absorbed all of them. As 
showing the advance made by the Company, he stated that while in 


1894 its nct income was but £279,000, bv 1911 it had reached the huge 
sum of £1,229,000. While the gross income at the earlier date was 
£738,000, it had swelled to £3,685,000 in 1911, when it employcd upwards 
of 18,000 persons. In 1896 the company sold their trunk lines to the 
Postmaster-General for £459,000, from which time the company undertook 
not to carry on any trunk lines; but an arrangement was made for inter- 
communication between the company and the Post Office system. 
In 1899 an act was passed giving municipalities power to institute tele- 
phonic systems, under licence from the Government, the National Tele- 
phone Co.. under certain conditions, having the same licence extended to 
them, That, he said, was important, in so far as it affected certain towns 
such as Portsmouth, Brighton and Hull. In these three towns the 
company maintained that they were entitled to the consideration of a 
" business," as well as the " tramway ” element of compensation. In 
1900 the company experienced considerable difficulty in placing under- 
ground wires in London on account of the opposition of the County 
Council. In 1901 there was an agrcement between the Postmaster- 
General and the company under which the Postmaster-General entered 
into competition with them in the London area. These also were matters 
that would have to be taken into account, and evidence would be called 
in regard to them. The capital expenditure of the company by the end 
of 1911 amounted to £16,519.772, but the valuation now would have again 
to be shown by witnesses. Counsel also pointed out that the Court would 
have to deal with the private-wire business of the company, the licence 
for fire alarms, &c., which did not come within the monopoly of the 
Postmaster-General. He contended that the company in respect of many 
of its assets should receive not merely the “tramway " terms, which meant 
the value of the plant in situ, but an enhancement of the value which 
they had not included in their claim of £20,000,000. Proceeding in 
his analysis of the claim of the company, Sir Alfred said he sought to 
have included all plant of the company purchasable under the agree- 
ment of 1905, irrespective of the partieular purpose to which it was 
designed, but admitted that there might be allowances for depreciation 
which would bring his'claim down to £17.379.198. He suggested that it 
would be right to take as a basis of valuation the cost of the properties 
to the company. In arriving at their claim of £20,924.700, he said 
thev based their figures either upon actual items obtained from the books 
or upon estimates founded on those items. Ml the information in the 
possession of the company would be put before the Court, if necessary, 
but it would take three or four special trains, he added, to bring up all the 
documents required to make the matter clear. Following upon that Sir 
Alfred Cripps, taking £100 as the unit of original cost, argucd that plant, 
under those circumstances would have to provide not only for interest at 
the rate of 5 per cent., but 3or4 percent. for depreciation, The interest, 
he contended, would pay the original amount in 20 years, and the 3 per 
cent. would be uscd for depreciation, or what was known in other circles 
as a sinking fund. ‘Therefore, taking the average life of the plant at 20 
vears from the time of its being brought into use, he put it that the Post 
Office, in its payment, should pay not merely for the actual value of the 
plant taken over, but for the depreciation that would ensue. l 

Mr. FRANK GiLL, Chief Engineer of the National Telephone Co. since 
July, 1902, stated that during his period of service about 300,000 stations 
had been added to the company's system, and he had created about 
570 new exchanges. When the order for the making of the inventory was 
given, he said, the Engineer of the Post Office and himself were at one in 
respect of the two great classes of underground ducts and underground 
cables, but in respect of other things, in which they had to make assump- 
tions, the Post Office authorities declined to agree with them. He said 
that the Post Office engineers with whom he had to deal in practical work 
usually agrecd with him, and stated that he had not included in the 
inventory anything that was not in proper use. Under the heading of 
conduits he included cement blocks, c.i. and w.i. pipes, manholes, brick 
chambers and other things, and in erriving at the cost of an item he in- 
cluded the cost of the material at the suppliers’, freight, wastage, wages, 
tools, storage, insurance of plant not vet earning revenue, supervision 
and administration, contingencies, interest. during construction, con- 
tractor's profit and cost of raising capital. The Postmaster-General 
estimated a fair price for the conduits at. £1,083,021; but the company 
put iheir value at £2,790,820, and they had taken an average price over 
ll vears. The charge for freight was divided into freight from the manu- 
facturer to the locality where the gocds were to be used, and a local freight 
or cariage from the store to the actual place of use. They. were willing 
to put their calculation at the disposal of the Postmaster-General. Wages 
included the amount paid to a contractor for opening the ground and 
putting in blocks supplicd by the company and closing up the ground 
again, and it also included a small sum for watching the contractor. The 
figure for wages had been arrived at by analysis of the amounts paid over 
a large number of contracis. For storage a general charge was made. 
As to supervision and administration, it was necessary to maintain both 
a local and a head oftice statf and the salaries of engineers and other 
servants above the rank of foreman were not included under wages. It 
was impossible to charge particular sums for supervising every particular 
item, so a general charge was mad» as an average. The head office 
expenses would include legal and other charges, and engineering expenses 
would include work which was ordinarily done by consulting engineers. 
For contingencies they allowed 2 per cent. Interest during construction 
had also to be allowed for. On the average, money lay idle for a year 
before their work became revenue-carning. Contractor’s profits were & 
proper allowance, the basis being 10 per ceni. On investigation they 
found that the company had done 87} per cent. of the underground work 
for itself, but it was proper to include a charge on that which would have 
represented contractors profits if a contractor had done it. 

The witness was still under cxamination when we went to press. 
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(£2,259) was afterwards arranged by Mr. Crawter. He did not know that 


Diesel Engine Co., Ltd. v. Crittall Manufacturing Co, the Diesel Company supplicd any other than the Carels engine, 
This case came before the Lord Chief Justice and a special jury last Mr. SHEARMAN intimated that he would not persist in the charge of 


; t fraud. 
week and was for the recovery of £1,129. 10s. (being 50 per cent. of , . 
purchase price of a 225 B.H.P. Dicsel engine and dv namo and accessories), On Saturday, the L: RD Cater Jestice said he had rd the SORES pn 


this being the first instalment due. It was stated that the contract te dence, and had come to the conclusion that, on the documents, neither 


purchase the engine was in writing, the Crittall Manufacturing Co. party had stood on th ir strict legal rigats. He had very grave doubts 
having agreed to pay £2,259 for the engine, and it was part of the bar- whether defendants could rrise the question as to the power of the engine. 


gain that half the amount should be paid on completion, 25 per cent. 
When the engine was running. and 25 per cent. three months afterward: 

Mr. HOLMAN GREGORY, K.C. (with him Mr. W. Allen), for plaintiffs, 
said his clients were the owners of the Diesel oil engine patents. Plaintiffs 
were not manufacturers of engines bui entered into contracts. with 
different firms to manufacture them. ln fact, plaintiffs bought engines 
made by different manufacturers under their licere». In this way plaintifs 
obtained engines from Messrs. Carels Fiéses, as well as from Messrs. 
Willans & Robinson. One of those obtained from the latter firm and 
numbered '' 23," was the one despatched to defendants’ works at Brain- 
tree. On March 23, 1911, defendants were anxious to acquire a Diesel 
engine for running a dynamo for general electric lighting and power supply 
and negotiations took place, with the result that on July 11, 1911, a 
contract was entered into. Plaintiffs having delivered to defendants 
one of the engines made by Willans & Robinson they asked for the pay- 
ment of the 50 per cent. and then defendants raised several difficulties. 
The defence was, first of all, that plaintiffs had not delivered a complete 
machine, but as a fact the machine had been duly delivered and had been 
erected and was now running. Defendants said plaintiffs had tendered 
parts of a Willans engine, which was a different engine from that contracted 
for, but, said counsel, a Diesel engine was a Diesel engine, whoever might 
be the manufacturers, and it was made undir the Diesel patents. Another 
defence was that the contract was to supply an engine which would run 
at 195 revs. per min., whereas that supplied by plaintiffs ran only at 
180 revs. per min. As a matter of fact the engine supplied by Messrs. 
Willans & Robinson was of 200 H.P. at 180 revs. per mìn., but it could 
safely run at 195 revs. per min., developing 225 H.P. The engine, of 
which defendants complaincd, was properly constructed, and provided 
the power specified in the terms of the contract. The sister engine had 
been running for months at 195 revs. per min., and developing 225 H.P. to 
the satisfaction of everybcdy concerned. Another defence was that the 
engine tendered was not one of the best quality construction as con- 
tracted for, but counsel said it was part of plaintiffs’ contract with Messrs. 
Willans & Robinson that before defendants took over the engine they 
should have a running test, and that the engine should pass that test. 
An expert was sent down by plaintiffs, and he found one or two minor 
faulis and they were put right by Messrs. Willans & Robinson, and the 
engine was passed. — Plaintiffs had entered into a contract with Messrs. 
Willans & Robinson to make more machines than they found they could 
sell, and, anticipating that the patents would soon run out, an adver- 
tisement was inserted in an electrical journal. When persons did apply 
they were, in fact, asked a higher price than defendants contracted for. 
Defendanis said they were shown a Carels engine at the Hoffmann 
Co.’s works, and were promised one like that, which was denied, and. defen- 
danta, hy taking away two little hits from the remainder of plaintiffs’ 
letters, alleged fraud. Counsel submitted that defendants had either to 
. accept or reject the engine, and the correspondence clearly showed that 
Their only claim could be one for damages for breach 


they accepted it. 


of contract. 
Mr. Wm. BATHO, managing director of the Diesel Engine Co., said the 


specification sent in reply to defendants’ inquiry was in the usual printed 
form. At the interview in June, 1911, with Mr. Crawter of the Crittall Co., 
there was no mention of a Carels or any other make. Carels Frères did 
noi make en engine of that size. Witness to'd Mr. Crawter he could take 
him to see several Diesel engines running, but he neversent him to examine 
that working at Chelmsford. 

Mr. BRANCH, assistant engineer of plaintiffs company, also. gave cvi- 
dence as to the terms of the contrect. 

Mr. Ferarsoy, engineer employed by Messrs. Willans & Robinson, 
gave evidence as to the efficiency of the engines made on the drawings 
supplicd by the Diesel Co. His company were still manufacturing 
Diese] engines, and had a large number on ord^r now. 

Zvd*nee was also cald as to the satisfactory working of Dicsel 
engines mad^ by Willans & Robinson, at the First Garden City at Letch- 
worih, at the Uralite Co.'s works, at the Suffolk Electricity Co.’s works, 
Felixstowe, &c. The engines supplied to Letchworth, the Uralite Co., 
the Suffolk Electricity Co. ard the Crittall Co. were identical with that 
supplied to deferdant. 

Mr. SHEARMAN, K.C., for the defence, said plaintiffs took the order on 
the understanding that they were to supply a Carels engine. and with the 
intention of supplying a Willansengine. Defendants gave an order for a 
225 B.H.P. engine and they were supplicd with a 200 n.H.P. engine. 

Mr. CRITTALL said the contract was really made in his office (between 
himself and Mr. Branch, of plaintiff company) at an interview on July 4. 
The contract was for a Carela engine. Witness went to the works one 
morning and found that a Willans engine had come in. He then gave 
his instructions to Mr. Crawter. Witness was always willing to accept a 
Willans engine subject to satisfactory guarantees as to running. The 
ongine was at the works, but had never been running, and the company 
had hired another at a cost of about £38 a week. 

His LonpsnHrP said he was going to rule that defendants’ remedy would 
bein damages. They had the engine erected and did not reject it. 

In cross-examination, Witness said the contract was for a Diesel 
engine and spare parts, cooling apparatus and dynamo. The price 


the part of plaintiffs. 
that he (Mr. Shearman) had uscd words which might be constructed into 


an imputation on the engines manufactured by Messrs. Willans & Robin- 


8O.). 


Counsel had e consultation, and on returning to Court, Mr. SHEARMAN 


said his Lordship and the jury would not be further troubled with the- 
case. There had no doubt been a genuine d spats b: tween the pariies, 


but defendants were now thoroughly satistied that there was no fraud on 
Mr. Gregory appeared t» b» under the impression 


If he hid Ly any error or sl p of the tongue usid words which con- 
veved that impression he wished it to be understood that he had no such. 
intention. It was now agreed that the document of July 110 const tuted 
the contract, and the plaintiffs had agreed to provide a competent man 
for one year, to be the servant of defendants The defendants would 
pay the full contract price at once—that was, 14 dava after the passing 
of the test, which would take place before an engineer to be approved by 
both parties, and if they could not agree then an engineer should be 
appointed by the President of the Institution of Electrical Engineers. 

The Lorp Cuter Justice said, in his opinion, the settlement arrived 
at was a credit to both parties. He had not the slightest doubt that 
Mr. Crittall did think he was going to get a (Carels engine, because he 
thought that all Diesel engines were Carels engines. His Lordship 
remarked that he had an interest in and considerable knowledge of Wil- 
lans & Robinson's works, and had they been materially atfected, of 


course, he could not have tried the case. 


Automatic Light Controlling Patent. 


On Widac diy the Court of Appeal (the Master of the Rolls and Lords 
Justices Farwell and. Kennedy) heard plaintiffs’ appeal in the action 
brought by the British, Foreign & Colonial Automatic Light Controlling 
Co. and Gunning against the Metropolitan Gas Meters (Ltd.) for alleged 
infringement of patent. 

Mr. TERRELL, K.C., said that plaintiffs brought the action for an in- 
junction to restrain defendants from infringing plaintiffs’ letters patent 
for improvements in apparatus for automatically lighting and extinguish- 
ing lamps at predetermined times. Defendants denied infringement, 
and alleged that the invention was not new by reason of prior publication. 
Mr. Justice Warrington held that defendant company's apparatus was 
not an infringement, and gave judgment for defendants. 

Afier legal arguments, their lordships dismissed the appeal, with costs. 


PARLIAMENTARY INTELLIGENCE. 


L.C.C. (TRAMWAYS AND IMPROVEMENTS) BILL. 


A Select. Committee of the House of Commons, presided over. by 
Sir Luke White, commenced the consideration of this Bill. In regard to 
the proposal to construct a double tramway line from a junction with the 
existing terminus at Rushey-green. along Bromley-road to Southend- 
village, opposite Beckenham-lane, it was etited that the district was a 
rapidly d-veloping one, and the County Council desired to extend tram- 
way facilities before building was carricd further. 

Mr. H. W. Forster, M.P., owner of considerable land having frontage 
to the route, said he wanted the tramway to assist in the d-velopment 
The tramway would no doubt be a convenience to residents 


of the estate. 


in the district. 
The Committee fonrd that the case for the tramway hed been proved. 


The Commissioner of Police, reporting on a proposal to construct a short 
double line of tramway at Vauxhall Cross, to relieve the congestion of 
traffic there causcd by the crossing of the routes over Vauxhall Bridge, 
the Albert Embankment ard Wardsworth-road, suggested that the 
route should be down Archer-street and by a new street in continuation 
into Wandsworth-road. 

The members of the committee, having visited the spot, sanctioned the 
powers asked for in the Bill. The Committee also passed a proposal 
to reconstruct an old horse tramway from George-street to High-street, 
Woolwich. 

The Committee, after hearing police objections, also sanctioned a 
clause empowering the Council to make and enforce a by-law, subject to 
the approval of the Home Office, to compel persons waiting for tramcars 
to form into a queue. 

On Tuesday evidence was given in support of the proposal to empower 
the Council to run coupled cars and trailer cars on any of their tramways. 

Mr. ErRSKINE PorLock, K.C., contended that trailer cars could be used 
with perfect safety as a means of dealing with the '' rush ” traffic morning 
and evening. Trailer cars were already run in Paris, Berlin, Pittsburg, 
Svdney and other places and had been very successful. In England 
they had been run in Grimsby for some years, and all the cars there were 
double-deeckers. The City of Leeds was granted powers to run trailers, 
but found that the nature of their traffic would not permit the running of 
them, and the powers had not been made use cf. At various times the 
Board of Trade had permitted the London Coun' y Council to run trailer 
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cars for experimental purposes on different routes, and at specified 
times of the day, and it was shown that they could be run with perfect 
safety and there was no obstruction; but owing to the action of the 
police authorities these powers were afterwards withdrawn. The police 
contended that trailer cars would cause obstruction, and there would 
be an clement of danger. In Paris double-deck trailers were first run, 
and, in fact, were still being run, but in the new cars which they were 
building they were adopting the single-deck car.. The object. of the 
trailer ear was to deal with the traffic waen there was a rash. 

Major PRINGLE, representing the Board of Tred s, said his Board was 
not opposed to ihe proposal within certain limits. No doubt it was the 


is shunted through this iron path. Under these conditions the force across the 
shunted gap is diminished. When the current, and therefore the flux. is correspond- 
inely higher, the shunt becomes more highly magnetised and ceases to short-circuit 
so larg? a proportion of the flux, and therefore the flux across the air-gap which is 
shunted, and henc: the force is relatively increased. 

301 B.T.-H. Co. Systems of electric motor control. 


1! 
11.543 Evectro-CHEeMicaL RuBBER & Mro. Co. Electro-plating. 
11 


.730 ATTENBOROUGH. Apparatus for automatic alarm and steering gear and distarce 
and cours? recorders for ships. (21:7 10.) 

1.845 WeRLEIN. Proc*ss for manufacturing a refractory and abrasive product. (26 8 10.) 

2,025 Siemens ScCHUCKERTWERKE Gzs. Apparatus for measuring mechanical power 

output. 

To masuro pow:r transmitted by a rotating shaft, two synchronous alternating 

current dynamos mount:d on a common shaft ar? connected in parallel in such manner 

that their compensating current flows thoueh the ampere winding of a wattmeter, 


intention of the promoters to run only two cars coupl d together, but 
the wording of the clause in the bill did not limit them to two, and if it 
was proposed to run more than two cers coupled together the objections 
of the Boud would be very much stronger than they were. Nor was it 
clear in the bill whether the froni car only or boih cars would be equipped 
with motors. The Board of Trad * thought the leading car only should 
have a motor. They also considorcd that two cars coupled. together 
Were not suitable (0 every route, especisllv where the roads were narrow, 
The suggestion of the Board was that the Committee should subject the 
London County Council to the approval of the Bos:d of Trade with 
regard to the routes over which these trailer cars should be allowed to jo. 
Then there was the question as to the hours during which that method 
should be limited. There was also the question of the type of cars to be e Y 

. f ; combustion enein?s. 
uscd—sinele or double deck, and the heavier double-deckcd cars with | 16919 Basson LiFr Co. & Hussett. Reversing switches for el ctric motors. 
covers, The Board of Trade would prefer a single deck to a double dick, [| 17.151 Farra. Telegraphic systems. (30 7 10. Addition to 4.920 11.) 
and they would regard a large double-deck covered car as most objec- | 17278. 17.399. 17.429, 17,539, 17,595. 17820 Gwczoz. Telphonos. (Addition to 


: mh : . P 11.234 11.) 
tionable for the purpose. The brake equipment would be a matter for | 17527 6425; Heating member for th:rmic telephones. (Addition to 11.224 11.) 
8^rjous consideration, and so, possibly, would the question of speed, and 


18.581 Rating & loe. Fixing the covers of electrical switches and the like fittings. 
the number of men employed on the cars. 


18,949 En Co. Wire-covering machines. 
s ; : 3 19,162 Fever. Electric motor and other drivin angzmt ine tcols and 
Evidence in support of the proposal was given by Mr. A. L. €. FELL, S Š D Iisoin 
tramway manager of the London County Council, and by M. CHarvis, 


whilst th? voltag: winding of this wattmeter is either connected to the terminal 
voltage» of the machines or to the terminal voltage of a separate dynamo atrang:d in 
the centre of the shaft. 

12.141 JoHNsen. Precess and apparatus for producing and utilising micro movements 

Suitatl-* for t:l:graphic, telephonic and other purposes. 

12.571. Watkinson & Payne, Shade-holders for incandescent electric lights and the like. 

13.888 Grafton.  El:ctric liehting of motor road vehicles and the like. 

14.032 Barsour. El ctric motor starters. 

A starter for sinl phas? slip-ring induction motors by which both impsdanc? an 
rSistanc: are usid in the stator circuits ard th? retor résistanc:s arc cut out or short- 
circuit:d in on? step. 

14.233 Unitep States Licht & HEATING Co. Car ligating or lik? syst: ms. 

15,908 Brooks & Hott. Switches for controlling th: .lectric lighting systems of auto- 
mobiles. (27 12 11.) 

16.678 ENGINEERING & Arc Lames (Ltp.). Dowd:-ll<lectric arc lamps. 

16,878 Brooks & Atston. Distributors of magn-to-clictric machines for internal 


the like. 
21,419 Lucas & Jenkins. Plug and socket or other connections for electric circuits. 


. 


assistant manager of the Paris tramways, and M. JANSEN, gencral manager 
of the Brussels Tramways Company, who gave evidence as to the sue- 
cessful working of trailer cars in those cities. 

The omnibus companies opposed, and Mr. Dvrr, of the London General 
Omnibus Co., said that trailer cars 70 ft. long would mean obstruction of 
the omnibus traflic. 

Col. BULLOCK, assistant Commissioner cf Police, clso said the trailers 
would obstruct street trathe and would be dangerous. 

The CHAIRMAN said the Committee unanimously approved the proposal 
subject to the following conditions :—Thai trailer cars and coupled cars 
should be fitted with brakes approved by the Board of Trade, that no 
trailer or coupled carriage should be used by the Council unless it hed 
been approved by the Board of Trade ; that there be no more than two 
cars linked together except by the consent of the Board of Trade; that 
the motor should be attached to the leading car only. 


THE BOARD OF TRADE AND PROVISIONAL ORDERS. 


In the House of Commons on Monday Lord Wolmer asked the Parlia- 
mentary Secretary to the Board of Tred» whether the application of 
Newton-in-Makertield Urban Distriet Council for a Provisional Electric 
Lighting Order had been refused on the ground that there was an in- 
sufficient local d mand for electricity ; if so, whether he could state how 
great a demand would have to be guaranteed by local consumers and for 
how long to enable the Board of ‘Trade to reconsider their decision ; and 
whether any other conditions would have to be fulfilled before that 
decision was reeonsidered, and, if so, what conditions. 

In reply, Mr. J. M. Ropertson said the answer t» the first part of the 
question was in the affirmative. The report of the consulting engineer of 
the Council showed that the success of the scheme depend:d on certain 
large commercial firms taking a supply of electricity for power, there 
being in his opinion no probability of anv considerable demand for light- 
ing, and the Council were unable to satisfy the Board that they would te 
able to supply at a price which would secure those firms as consumers 
without imposing a burden on the rates. It was not possible for him to 
state definitelv what demand would be sufficient to justifv the Board of 
Trad^ in granting an order, and, in any case, he could not hold out any 
hopes of an order being granted this session. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


T he following abstracts from some of the specifications recently published have been specially 
compiled by Messrs. MEwBuRN, ELLIS & Pryor, Chartered Patent Agents, 70 and 72 
Chancery-lane, London, W.C. 


1911 SPECIFICATIONS. 
3.762 KJELLBERG. El:ctric welding or soldering. 
3.877 B.T.-H. Co. & WepMorg.  El:ctric switches. 
11.209 IsgNTHAL. Method of and means for varying electrical capacity and induction. 

Consists in varying the capacity of a cond:nser having mercury as one of its con- 
ducting plates by raising or lowering the l2vel of the mercury relatively to the other 
conducting plate. It also consists in varying the self or mutual induction simul- 
taneously by lowering or raising the level of the mercury in which a self or mutual 

. induction element or coil is immersed. 
11,349 B. T.-H. Co. Electromarnetically operated devices for controlling electric circuits. 

The object of this invention is to provide an electromagnetic davic2 which is 

* inactive when the excitation is high and becomes active upon a lower excitation. 

An electromagnet is provided with a movable member upon which two opposing 
magnetic forces are exerted across respective air-eaps. The force acting across one 
of these eaps is diminished by a parallel path of limited magnetic carrying capacity, 
which acts as a magnetic shunt of low rssistanc? when the current. and therefore the 
magza:tiz flux, is sum®ciently small so that a relatively large portion of the total flux 


1912 SFECIFICATIGNS. 
228 SINDEBAND & Woticky. Train and like signalling systems. (31 11.) 
873 DgurscHE GASGLUHLICHT AkKkT-GEs. Mounting of filaments for incandescent 
electric lamps. (123 11. 
2.396 Evectr.-CHEMICAL RUBBER & Mro. Cs. Method of attaching rubber to metals. 
(Divided application on 11,513 11. May 12.) 
4,984 CLEMENT INTERNATIONAL ENGINEERING CoRPN. Telephone exchange systems. 
(Divided application on 9,142.11. April, 12.) ; 

According to this invention, there is arrang:d in the conncctor switch circuit a 
releas> magnet for the switch with a combination of quick and slow control. the quick 
control or restoration of the switch being effected by the test relay. acting withcut 
delay in cas? the lin? wanted is found busy, and th slow rclease being efrected by an 
auxiliary switching element controll:d by the called subscriber. whereby if his Ene 
is busy the connector will instantly release, but if not busy it will bcceme connected, 
and after the subscriber answers accidental momentary movements ot his switch hook 
will not restore the switch nor break the connection. 

5.768 SIEMENS SCHUCKERTWERKE Ges. Speed r-vulators for ring-spinning and doubling 
machines. (7 3 l1.) 

5,877 CLEMENT INTERNATIONAL ENGINEERING Corpn. Telephone exchange systems. 
(Divided application on 9.142 11. April 12.) 

5.950 Von KRAMER & Karr. Resonating relays. (Addition to 10.85€ 11.) 

Relates to a relay contact devic? operated by feeble alternating currents uscd in 
telephony and telepraphy for the purpose of opening and closing a local circuit. and 
comprisss a steel recd tuned to the frequency of the alternating current and fixed at 
on? end tò on? pole of a permanent magnet, whilst its free end is situited between 
two symmetrical extensions of the other pole. According to this invention the relay 
is provided with means whereby the air-vap between each of the polar extensions, 
and the reed may b? independently and separately adjust:d in combination with 
an improved form of contact devic?, includini: the flanking contact springs forming 
part of a local circuit, and so tuned that when the relay recd vibrates the flanking 
contact springs ar? so moved as to open their circuit. 

6,500 B.T.H. Co. El:ctrodss for arc lamps. 


— 


APPLICATIONS FOR PATENTS. 


NorE.—7 he undermentioned Applications (except those marked t) are not open to public 


inspection until after acceptance of Complete Specifications. Those marked * are open for 
inspection 12 months after the date attached to them, if they have not been published previously 
in the ordinary course. Names within parentheses are those of communicators of inventions. 


When complete Specification accompanies application an asterisk is affixed. 


April 18. 1912. 

9.134 Siemens Bros. Dynamo Works. | (Sismens-Schucksrtwerke G.M.b.H., Germany.) 
Sp2:d regulation of alternating-current inductions motors.* 

9,148:3.149 SriRELLA Co. OF Great Britain. (Spirella Co.. U.S.) Anode supports 
for us? in electro-plating.* 

9.154 Aron & WieNER. Electrical winding-gear for clocks and the like. 

9.179 Brown. Telephony. 

9.195 rra VoIGTSBERGER. Converting telegraphic code fieures into telegraphic 
words. 

9.203 UnBELOHDE, Electric resistance furnace.* 

9,210 B.T.-H. Co. (G.E. Co.. U.S.) Alternating-current motors. 


April 19, 1912. 
9,263 Takacs. Electric traps.* 
9,278 Lucas & Jackson. Terminals for electric batteries. 
9,302 Instan & Hott. Securing shades and the like on electric lamp-holders. 
9.309 Western ErECTRIC Co. (Western Electric Co., U.S) Electric cables. 
9,314 TrRiguetT. Industrially sterilisine water by means of electric mercury ‘amps 
generating ultra-violet and similar rays.* 
9.329 LEHMANN. Electric motors. 
Arril 20, 1912. 
9,338 DgwuiRsT.  Disinfecting telephon? mouthpieces and other similar instruments. 
9,374 PILKINGTON. Junction and teet boxes bondinessleeves for electrical purposes. 
9,382 Frien. KRurr Akt.-Ges. Automatic electric switch-devices. (7.0 1l, Germany.)* 
9.410 Hupert. Galvanomsters.* 
9.411 Hupert. Electric measurine instruments.” 
9,416 Leitner. System of electric generation and transmission for motor-driven 
vehicles, locomotives or trains. 
9.422 ENRIGHT & GRESHAM FINANCE Corrn. Telegraphy and telegraphic apparatus. 
9,426 BijuR. Electrical distribution systems.® 


Arril 22. 1912. í 
9.442 Levi. Rose & Rose, Portable el-ctric reading lamp. l 
9,492 Bauer & EcKMEIER.  El:ctric-ienition devic? for combustion eneinss.* : 
9,499 Siemens & HatskE AxT.-GEs. M-thods of and application for obtaining simul 
taneous radioerraphs. (21/4/11, G?rmany.)? 
9,502 NicHotsoN. Electro-maenetic vibrators.* 


9,513 Kirkwood, Regulating the temperature of electrical heating and ccoking arpa» 


ratus. 
9,520 Parra. Attaching wires and cables to insulators. (1.’5.11, France.)* 
9,539 WELLER. Magneto attachment. * 
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OMMERCIAL AND INDUSTRIAL SECTION. 


o Án ill (lo Qo) GR 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
BRITISH NOTES. 


Ayr.—The Council have decided to extend the tramway system to 


Hawkhill at a eost of £16.000, 
lecenily a diputation visited Leeds and Bradford in order to inspect 

the rail-less system of traction, and reports by the tramway manager and 

The survevor reported in 


the burgh survevor were before the Council. 
faveur of the rail-less system, but the manager was of opinion that the 
xvstem was not suitable for districts where trafic of an extraordinary 
character had to be d elt with, as would be the case at Hawkhill in con- 
nection with the four race meetings held annually at ihe new racecourse. 
The Tramways Committee, however, reported in favour of the system, 
but the Council d cided in favour of the ordinary overhead construction. 

Batley.—Th^ Electricity Committee recently decided to extend the 
generating plant at the electricity works and to lav additional ez bles, 
£e. at à co:t of £16,000, The Committee have now reconsidered the 
matter and, after discussing an offer by the Yorkshire Electric Power 
Con they heve decided to withdraw their scheme and to buy current 
from the Yorkshire Power Co, if the latter will withdraw the con- 
dition that the Corporation are not to install any plant for the gene- 
ration of alternating current. 

Since the Committee reported in favour of a steam reciprocating set the 
chairman and engineer have visited Germany to see Diesel oil-engine 
generating plant, and they are in favour of installing it in preference to a 
ateam set; but there is a feeling that if a large capital outlay can be 
avoid d for a few vears the Committee ought to wait. Negotiations with 
the Power Company for a bulk supply have therefore been re-opened. 

Belfast.—The Board of Trade have sanctioned a lonn“of £14,182 for 
extensions of the premises, i 

In a recent report by the city electrical engineer (Mr. T. W. Bloxam) it 
is stated that the possibility of a stoppage of the electricity works owing 
to lack of coal had lately been very prominently before the committee. 
The cost of 12 months’ supply of coal was about £16,000, and if, for ex- 
am ple. the coal had about 3 per cent. more ash and 3 per cent. more mois- 
ture than contracted for, the Corporation lost £1,090 a year. During the 
early part of the present contract they experienced considerable difticulty 
in getting full supplies, and at the end of February (before the strike com- 
menced) they were already 3,000 tons short of their requirements. As 
regards the quality of coal supplied. samples of each cargo were sent to an 
analyst, and on averaging the results of the analysts over six months, to 
the end of February, it would appear that the quality of the coal supplied 
was below that contracted for. In. view of the above, and bearing in 
mind the rapidly increasing magnitude of the tramways and electricity 


undertaking, he strongly advised the committee to place the coal supplies 


on à more secure foundation. There was no reason why the tramways 


and electricity departmert. like the gas department, should not deal 
direct with the colliery. He further suggested that it would be advan- 
tageous to the Corporation to either charter or buy steamers and addi- 
tional lighters for the combined use of those departments, and that a 
mecting of the two committees eoncerned be called to discuss the matter. 

Blackpool.—It has been decided to order four more “ toast rack ' 
tramcars for the circular tour, to b» delivered in time for the ap- 


proaching season. 
British Manufactures.—At* the mecting of Southwark (London) 
Borough Council last week. Ald. Hewitt gave notice that at the next 
meeting he would propose that it b» an instruction to the Electricity 
Committee that prices for the supply of cable be only obtained from 


firms whose works are in Great Britain. 

Burton-on-Trent.— Sanction has been received to a loan of £14.555 
for extensions of plant, &c.. at the electricity works. As requested 
by the Board. it has been decided to return the sanction for £600 for 
new meters granted some time ago. as the Council have decided to 
pay for same out of revenue. 

Chester.—The L.G. Board have authorised the Council to raise a 
loan of £14.000 for the erection of hydro-electric works at Dee Mills. 
and for the extension of mains, &c. 

The loan sanctioned includes £7,090 (repavablein 17 vears) for turbines, 
dvnamos, &c. ; £5,300, repavable in 30 vears (including £500 contribu- 
tion to River Doe Fishery Board, for construction of a fish pass). for 
buildings; £1,610, repayable in 15 vears, for cables and power-house. 

Doncaster.—The Council propose to expend £40,000 on the exten- 
sion of the tramway. to Warmsworth and Brodsworth colliery villages. 


Dundee.—The Electricity Committee decided on Tuesday to pro- 
ceed with the extensions at Carolina Port. which must be ready 
before the winter of 1913. and it was advisable to apply at once to the 


Seoretary of Scotland for sanction to borrow £68,000. 


East Ham.—The Electrie Lighting Committee have authorised 
the engineer and manager to adapt for electric lighting the existing 


street lamp columns in certain streets. 


Exhibitions.—The President of the Board of Trade has informed 
the London Chamber of Commerce that the Government have de- 
cided to participate financially in the Ghent International Exhi- 
bitien, 1913. 

At the International Exhibition of Import and Export Products at 
Barcelona, from December, 1912, to Mareh, 1913, there will be 22 sections, 
including electricity, traction, machinery, heating and ventilating, &c. 
Particulars may be obtained from Anglo-Interaational Permanent 
?xhibitions, 76, Finsbury-pavement, London, B.C. 

An Exhibition of Science, Arts and. Iidustries is to be held at Man- 
chester from Mav to October, 1913. The address of the Executive 
Commissioner of the Exhibition is 68, Victoria-street, London, S.W. 


Fatality.—At the Knoll Drift Colliery. Tankersley, on Tuesday. a 
young men named Harry Gillis, 18 years of age, who was engaged on 
the night shift. came in contact with a “ live " electric wire and he 
died shortly after from the shock. 


Feltham.—The Clerk has been instructed to inform the solicitor of 
à proposed syndicate that the Council had no intention of applying 
for powers to supply the district with electricity. but they would be 
willing to favourably consider an application promoted hy private 
enterprise for powers. 


Hammersmith (London).—The referee appointed by the Board of 
Trade (Mr. W. Worby Beaumont) to determine the differences bet ween 
the Borough Council and the London United Tramways (Ltd.) as to 
the state of repair of the tramway track, has delivered his award. but 
it has not yet been made public, 

It appears that the award does not meet the views of the members of 
the Borough Council, but at the last meeting of the Council the following 
resolutions were passed :— 

That, having regard to the award of the referee in the recent arbitra- 
tion on the differences between the Borough Council and the London 
United Tramways as to the maintenance and repair of the tramway 
tracks in the borough, a complete schedule of the existing defects in rails 
and tracks of such tramways be forwarded to the Company, together with 
a novice requiring them forthwith to put and keep the said tramways in 
good condition and repair to the satisfaction of che Borough Council. 

That, in view of the fact that the amount to be paid by the Londoa 
County Council for the acquisition by them from the Company of the tram- 
Way tracks referred to above has now been definitely ascertained, this 
Council is of opinion that the County Council should. without delay, 
endeavour to enier into an arrangement with the Company for (he imme- 
diate reconstruction of such tracks, the work to be carried out, as far as 
possible, at the same time as the repaving by the Borough Council of ihe 
remainder of the carriageways: and that a deputation be appointed to 
present the views of the Borough Council to the Board of Trade and the 
London County Council respectively. 

That, in the opinion of this Council, it has become necessary, without 
further d^lay, to repave, with wood blocks, the margins of the carriage- 
wavs forming the principal tramway routes in the boroueh, for the main- 
tenance of which the Council is responsible, and that it be a reference to 
the Works Committee to consider and report upon the steps to be taken 
to have the work carricd out. 

The Surveyor reported that he had drawn up a schedule of defects in 
the track along that portion of Uxbridge-road within the borough. The 
schedule comprised 19 pages and included 736 defects. The deputation 
to wait upon the Board of Trad * and the L.C.C, was appointed as follows : 
The Mayor (Ald. Hunter) and Councillors Cox, Gillham, Johnson. Leah 


and Rawlings. 
Hornsey.— Application is to bo made to the L.G. Board for sanction 


to borrow £4.000 for main extensions 


Inquest.—An adjourned inquest was held last week into the death 
of Thos. and Henry Witts, who were killed by an explosion at the 


Navigation Colliery. Bedwas, on March 27 last. 
Mr. James W. JORDAN, manager of the colliery, sad that on the 
morning of the explosion he gave the fireman insiructions to fire four 


After the shots had been fired he discovered that a piece of rock 


shots. 
He immediately seni 


had fallen and broken two compressed air- pi pes. 
the fireman to withdeaw the six men working in the face of the level. 
While the fitter was connecting the air-pipes witness held a double-cauzs 
safety lamp. In a minnie he heard the elecivic signalling bell at the 
engine house. [t went about six vibrations, ard was followed by 2 flash 
of tire. He did not hear anv explosion, He was burned about ihe hands. 
The only theory he could form as to the cause of ihe explosion wes that 
it was brought about by the signalling bell. The gas must have been 
ignit.d by a spark. It was an ordinary pii bell, not the enclo ced type. 


—— | 
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He had never previously known of an explosion beirg causcd by the 
ringing of an electric bell. 

ARTHUR PERRETT, one of the colliery firemen, said that on the morning 
of the explosion he inspected the colliery at 5:30, and found it in a safe 
state. He was on top of the pit when the explosion happened. It was 
between 11:30 a.m. ard 11:45 a.m. He descended the pit and saw that 
the injured men were taken out. He went down again at 1:30 and 
noticed a little charring on the timber about 15 to 20 vards from where 
the shots had been fired. He conclud: d there had been a fire at the pit. 

Mr. E. L. HANN, consulting engineer at the Bedwas Colliery, said that 
after che explosion he (with the inspector) examincd the lamps, but found 
no defects. He thought that what the manager had done was the correct 
course, The operating mechanism of che bell was enclosed in a cast-iron 
box, bui the gong and hammer were not. H was impossible for anvone 
to see a spark inside the box if chere was one, [t was possible thai the 
xhot-firing might have liberated gas. Since the explecion ibe inspector 
and himself had carried out experiments at the Rhymney Valley Rescue 
Staiton, ard found that explosive mixture could be ignited as low as 
4 volts. Since the explosion they had taken away the elcetrie bells and 
had substituted a knocker on a steel plate. He choughit it was safer. 

Mr. F. N. Warre, H.M. Inspector of Mines, agreed with the theory ihat 
the gas was fired by the spark of the clectric bell. He had never known 
of a previous similar case. The clecivical apparatus in use at the colliery 
was similar io that in use in other pests of the coalfield. The condition 
of the collicry on the day of the explosion compsied with the regulations 
of the Home Office. 

The jury returned a verdict thee the deceased men died from shock, 
the resuli of burns caused by the firing of was at che Bedwas Collieey on 
March 27, ard that the cause of such firing was due (o the ignition of gas 
caused by an clectrie spark from the sisüalljmz epparatus, Without 
expressing any opinion on the practicabiliuy of rule 15 of ihe Home Office 
Regulations of March, 1912, so far as they relate (o electric bells, the jury 
was of opinion that up to the actual occurrence of the accid nt, that 
having regard to past experience the managers misit rca-onably have 
assumed that no such accident could reasonably occur as the result of a 
spark from en electric bell. 


International Patent Law.—At the recent Congres of the Inter. 
national Association forthe Protection of IndustriaftPropert y c resolu- 
tion (proposed by Mr. Imray)was passed to the effect that nell countries 
bel nging to the Interneticnul Convention there should be unifor- 
mity in the lew end practice and procedure relating to application. 
for p^tents under the Convention, so a3 to plee applicants in each 
country on an equalit v. 

Unfair competition in regard to trad» marks was discussed. and a 
resolution was passed expressing the view that all countries should ensure 
effective protección against. unfair compecition, in whatever manner li 
took plece. [t was also resolved that the pericd of priority in trad 
marks oughi to be extend: d to one vear. 

li was also decided to form a commiitce to work out a draft law re- 
lating io collective irade marks, so ihai it might be presented at the next 
Congress after going to the national uroups. 

The opinion was expressed that there should be introduced a system 
by means of which a single registration of a design should be effective in 
all countries. Another resolution passed was that advantage should be 
taken of the establishment of international revisiration to standardise, 
as revaids designs and modols, the duration of the term of priority to 12 
months, and that the compulsory working and ihe prohibition of impor- 
tation existing in some countries should be abolished. 


Islington (London).—O€n Fridav last the Council authorised the 
Lighting Committee to raise a further loan of £13,000 for additione 
generating plant at the electricity works. 

The Lighting Committee recommended that. they be authorised. tc 
invite tenders for carrying out the work and for the supply of a 3,000 kw. 
steam turbine alternator, &c., at an estimated cost of £13,000. 

In moving the adoption of the report, the chairman (Ald. VORLEY) 
said that the question of bulk supply had been considered, but there was 
an element of risk init. It would not pay to receive bulk supply unless 
thev obtained it at 1d. per unit. The output in 1902-3 was 2,364,000 
units, and in 1910-11 it was 5,793,000 units. 
1910-11 was actually less than in 1902-3, in spite of the increase of 
3,000,000 units. Last. vear they generated 000,000 units more than in 
the previous year, bui they only consumed 24 tons more coal. 

Mr. Batty moved that a special committee be appoinicd, consisting 
of representatives from cach standing committee of the Council, to 
consider the question of, and to obtain tenders for, the supply in bulk 
of electricity, the committee to have power to obtain impartial expert 
advice. The members of the Lighting Committee thought they were 
doing what they believed to be best for the undertaking; but, however 
good their intentions might be, that did not prove the financial standing 
of the undertaking. Bulk supply was bound to come. When the 
County Council took over those undertakings in 1931 it could not. be 
supposed that they were going to run those isolated stations. Several 
borouen councils in London took bulk supply. and Islington would have 
been in a much better position if they had purchased in bulk rather then 
genernicd iheir own current. There was over £100,000 cn loan, and ihey 
were paving ihat back over a period of 42 vears, which was something 
less than 2} per cent. for repayment and interest. A leiter was read 
from the County of London Electrical Supply Co. offering à supply ia 
bulk. 
result of nearly 17 years’ working. 


The cost of generating in 


At present the accumulated net profit amounted to £21,000, as a 
He contended that the time had 


come When the Council orit to consider something different to piling 
up expenditure. 

After discussion, the amendment was defeated erd the Committee's 
recommendaiions were approved 

Kingston-on-Thames.—aAn inquiry wes held on Tuc: day into the 
applicetion of the Council for sanction to borrow £13,500 for addi- 
tional generating plent et the electricity works. &c. 

Library Lighting.--‘The clectrie lighting arrangements of the 
City of Londen Guildhzll Library ere being remodelled, and the 
electric light standards, which are being erranged so 25 to concen- 
trate the light upon books or manuscripts. are boing pleced on each 
reading te ble. 

Manchester.—The Tramways Committee recommend the Council 
to sanction 2 reduced scale of fares for children between 5 and 16 
veers, end thet the present system of scholers’ tickets be discontinued 

Mansfleld.— An ir quiry wes held on Wednesday into the applica- 
ticn of the Council for sanction to borrow £4.000 for extending the 
electric supply mins to Mansfield. Woodhouse end for meters. 
The outstending Joens amounted to £78.380, including £13,400 for 
the refuse destructor. 

The TowN Cierk (Mr. J. H. White) sad the Mansfied Woodhouse 
Urban Coineil hed agreed to take & certain supply for publie lighting. 
ard wowd have not less than five are lamps ai £22 por annum. ‘The 
Comporedicn would supply ihe lemps acd columns. £350 had been set 
as de for services, and £2,900 for mains. 

The IN*rPEcToR (Mr. H. Ross Hooper): Tsee there is £500 for meters. 
You heve taken £500 and transferred it to relief of races, and now vou 
apply for à loan of £500 in order to make that contribution to the rates. 
This will have to be paid hack plus interest, and by applying for £500 for 
meiers—a thing which no local authority docs now —H means thet the 
ratepayers will be charged with a further £160 for interest. 

Mr. WHITE said a letier had. been. received from the L.G. Boa:d, 
suggesting that meters should be purchased out of revenue and not by 
loan, Eut ihe Commitee thought they would let ihe amount procecd 
in the loan, although they had ic in their minds thet afier this hed been 
doali with they woulda probably pay for future meters out of current 
revenue, 

The INSPECTOR said the undertaking hed alvcady capital expenditure 
upto the hilt. [C was not wise to toke ihe few odd pounds ihe under- 
taking had on the right side and put them to relief of rates when it wes 
starving for ihe wani of proper funds in order to meet the expendiiure 
asit veni aleng. By pevying for che meters cut of revenue they would 
he £160 better off in five vcars. 

Mr. J. H. CoriiNs (Chairman of the Electricity. Commitee) gave 
evidence and said it had been his policy to keep down every Fítle item of 
expeneocure. 

The inspector asked for a return of houses along the route showing 
their raiable value, and also for further particulars concerning the loans 
on the undertaking, and he adjourned. the inquiry until to-morrow 
(Suvrday) to receive the information. 

Municipal Telephony.— The report of the manager. Mr. T. Holme. 
on the work of the Hull municipal telephone department for the year 
ended March 31 last shows that :— 

Gross receipts were £13,279 (an increase of £729 over 1910-11) and 

Dd The (oial amount 
carried to loan repayment account is £8,330, to sinking furd £23,716 and 
to reserve (includ. ng last vear’s surplus of £1,849) £7,722, making a total 
of £19.768. The rovaltv paid to the Governmeni for ihe vear was 
£1.326. The percentage of gross profit to capital was S'S (against 8l 
in previous year). Capital cost por telephone star ds at £19, compared 
with £20 last year. Capitel experd-ture during the vear was £1,226, 
making the gross capitel experditure £62,728. [nicrest, loan instal- 
menis and income tex required £3.871, leavirg a balance of £1,684. 

Nelson.— The Council are applying for powers to borrow £3,000 for 
extensions of the electricity undertekfhg. The L.G.B. ere insti- 
tuting an inquiry. 

Newport (Mon.)—'1 lie Council have again decided not to run the 
tramears on Sundays. 

The Electricity and Tramways Committee report that they will have to 
spend an exira £2,000 on repairs of the tramway track, about £600 on the 
cars, ard £550 on the overhead equipment. 

Penny-a-Word Telegrams.—We thought the crezy idea of penny 
a-word telegrams hed died a naturel death. bat the return of Sir 
Henniker Heaton to the field of hi: former glory (the oececicn beng 
the presentation of en illuminsted e!bam at the Guildhell, Lenden, 
on Tuesday) revived the subject. Thanking the den ors of the album. 
Sir Henniker said ell the great empires in tho pest had came to grief 
for want of cheap end instentaneous communication by post and 
telegraph between the chief centres of commerce end the Govern- 
ment. He advised that. instead of he geling over coding end securing 
trifling reductions per word jin telegrams, we should adopt the 
formule of ** Twelve words for e chilling.” We wish it were pos- 
sible to believe that Nir Henniker Heaton had thought seriously over 
this advice before giving it. 

Rawdon.—The Highways Committee have been instructed to 
consider the question of lighting the strect lemps by electricity and 
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to make application to th» Yorkshire Electric Power Co. for their 
terms for à supply of electricity. 

Reading.—A revised scale of charges for the supply of electrical 
energy for cooking and heating was introduced by the Reading 
Electrie Supply Co. on June I. 

For cooking and heating at 200 volts, where supply is taken for lighting 
purposes, Jd. per unit ; where no supply is taken for lighting purposes 
13s. dd. for the first 20 units per quarter and 4d. per unit for any current 
inexcess. No meter rent is charged. 

Sheffield. —The Special Committee recently appointed in connec- 
tion with the electric light undertaking have decided to appoint a 
sub-committee to investite such complaints mev h^ brought 
before them with reference to the menigement of the commercial 
side of the undertaking. end th? Electrical Contractor; Ascocistion 
ia to be invited to submit to the sub-committee and to saoport with 
evidence such complaints as thoy may desire to make. 

It is proposed to continue the doubling of the tramway from Tapton 
Park-read to a point near Manchester-road, at a cost of £10,475; also 
to renew and double the line in Nethergreen-road, at a cost of £23,000. 

Stepney (London).—The Board of Trade have ii Ji^. pro- 
posed new agreement with Poplar Council. 

Teignmouth.— The Council have instructed the surveyor (Mr. F. W. 


Knight) to obtain further psrüculars es to supplying electricity at 


Shaldon. 


Tramway Rating Appeal. —Hornsey Council have decided to mak: 
e grant of £25 towards the expenses to be ineurred b; Tottenhem 


Council in connection with their appezl to the House of Lords f rom 
the judgment of the Court of Appeal on the reting of the lines of the 
Metropolitan Electric Tremways (Ltd.). 


A 
RAR 


Unemployment Insurance.—The following edditicnal decisic nsof 


the Umpire 25 to whether contributions gre payable have been 


published :— 

Contributions are pavable in respect of fitters, turners, 
smiths, strikers, millverighis ard their helpers and labourers emploved in 
steel, bar ard tinplate works, et d engaged wholly or mainly in the main- 
tenance and upkeep of machinery ; and in respect of bricklavers, slaters, 
ard the labourers of cach, employed by a tramway company, ard engaged 
wholly or mainly in the construction, alteration, repair, decoration, or 


machinists, 


demolition of bui'dings. 

Contributions are not pavable in respect of workinen employed. by 
millers who are engaged wholly or mainly in the work of steam, gas or oil 
engine drivers, and dynamo ard electric motor attendants who are not 
engaged wholly or mainly in the maintenance ard upkeep of machinery ; 
or in respect: of brass founders ard other brass workers casting and 
finishing gas and eleciric Light fittings in brass or other copper alloy for 
use in connection with buildings, ships and vehicles ; or in respect of 
workmen employed in a mechanical engincering establishment, and 
deseribid as timekeepers, waichmen, storekeepers, dravghismen, tracers, 
passenger-hoist etterdanis, &c. 

Walsall.—An errengement hes ben made with the Walsall 
Theatres Co. under which they will take a minimum supply of 


40.000 units per ann'im. 
Watford.—The increase of consumers for the year ending Merch 31 
was 223. compared with 199 for 1911. 
Application is to be made to the L.G. Board for sanction to borrow 
£9.253 for mains extensions, &c., during the next three years. A new 
feeder is to be laid at a cost of £350. 
Wimbledon.—After Oct. 1 the charge for lighting in the Meldens 
and Coombe district is to he reduced from 6d. to 5d. per unit. 


Wireless Litigation.—4n American contemporery conten: 

mo:^ege from Boston, dated May 3. as follows : — 
The Uniicd States Cireuit Court of Appeals declined to-day to permit 
the sale of the United Wireless Telegraph Co. (now in ba enkrupicy). The 
court ba:ed its decision on the fact that the property of the United Wire 
less Tel-geaph Co. is now in litigation in the Court of Appeals in connec- 
tion with a suit of alleged infringement of patent, brougat by the National 
Electric Signalling Co. ‘The latter won the suit in the lower court, from 
which the Unit: d Wireless Co. lappealed. Pending the appeal, the United 
Wireless Co. went into bankr upiev. ard on an offer of a sum of money for 
the property, said to have been S600,000, obtained an order of sale from 
Jed: Clarence Hale in the United States District. Court of Maine. 

The same paper also contains the following: The National Electzic 
Signalling Co. entered suit vesterday in the United Siates District Court 
aginst the Marconi Wireless Telegraph Co. of America for an alleged 
Infringement on its patent for the substitution of horizontal iransmit ting 
and receiving wires for the vertical wires. The Marconi Co. hes a 
counier suit for the use by the National Electric Signalling Co. of a’certain 
tuning patent, for which the latier claims prior rights. 

Wireless Telegraph Notes. —Reuter s'Ageney states that ennounce- 
mcnt hes been made by the Marconi Company of Americ. that twin 
wireless telegraph stations are to be erected on land near Belmar, 
on the New Jersey coast, within the present year, to effect com. 
munieation direct with London. 

A project propounded by Mr. C. A. Magrath for establishing a, 
series of wireless telegraph stations in the more remote parts of 


e 


Canada (to «nible communiceticn to be kept up with exploring 
parties, &c.) is the subject of discussion, The sites for stations which 
Mr. Megrath hes selected are at Cape Chudleigh and Charles Island, 
en the north edge of Uneava, 1.100 and 1.700 miles from Ottawa 
respectively ; at Leke Garry, 1,700 miles ; at Norman, on the Ma- 
kenzie, 2,300 miles; end at Fort Resolution. on the Great Slave Leke, 
1.830 miles. The scheme is encoureged by the Royal Society and 
others. 

'* La Marguerite 
the River Thames. and now employed in the seme 
Wales service) has been equipped with wireless telegraph apparatus 
in her regular Journeys betwecn Liverpool to Llendudno and the 
Straits. 

It is announced that the high-power station at Pennint Hills 
(Sydney. N.S.W.) was recently. during the night, in communication 
with stations at Frementle (2.000 miles), Suva (1.732 miloc), Welling- 
ton (1.230 miles) and Maequaire Island (1,281 miles), with the cem- 
ployment of only ono-twentieth of the Pennant Hills’ steticon power. 

The Postmaster-General in the House of Commons on Tuesday. in 
enswer to a question, said he hoped to have details of the arrange 
ments with the Marconi Wireless Telegra ph Co. for the costa bli hment 
of high-power stations. in fulfilment of the Imperial Wireless scheme, 
settled shortly, and he would then lay this before the House. 


Annual Outings.—The employés of the Clyde Valley Electrical 
Power Co. held their annual outing to Auchenlochen on the Kyles of 
Bute on Saturday last. 

The weather was fine and the outing most enjoyable. A large party 
travelled, all the departments of the works being well represented, and in 
the course of the afternoon the company's general manager (Mr. D. A. 
Starr) and his wife were presented with a solid silver tea service on the 
occasion of their silver wedding. Provost Johnstone, of Rutherglen, 
presided. 

On Friday last the staff. employés and friends of Messrs. Kelvin & 
James White, to the number of about 350, had à most enjoyable 


" (a pleasure steamer at one time very famous on 
way in the North 


evening cruise. 

Bv the courtesy of the North British Railway Co., a special train was 
in waiting for them at Queen-street Siation eat 6,30 p.m., and the party 
joined the steamer at Craigendoran, proceeding on a cruise up che Kyles 
of Bute. They were favoured. with beautiful weather ard the oniing 
was a complete success. [t is proposed to make the outing an annual one, 

Cricket.—On the 8th inst.. on the Green at Saricbury, an interesting 
cricket match was played between the Portsmouth Dockyard electric 
generating station staff and the employés of Messrs, Johnson & 
Phillips. of Old Charlton. who have been carrying out work in tho 
Portsmouth Dockyard and at other naval shore establishments in 
the district for the past eight years. 

The match was keenly contested, and after several hours’ plav the con- 
tractors proved. the victors. Subsequently, an enjoyable repast was 
served atthe New Inn, after whieh Mr. Harding, secretary to the electrical 
engineer of the Dockyard, presented a cricket bat to Mr. J. Roberts, 
A.M.L E E., who has been resident engineer for the contractors for several 
vear: Mr. Roberts thanked the donors for their gift and hoped to have 
the pleasure of shortly plaving a return cricket match. 


COLONIAL AND FOREIGN NOTES. 


Australasia.— H.M. Trade Commissioner for New Zeeland (Mr. 
W. G. Wickham) thinks there is & possible opening for rail-less trams 
and commercial motor vehicles in New Zealand. 

It is proposed. to raise a loan of £8,500 for the erection of electricity 
works at Inglewood (N.Z.). 

Belgium.—H.M. Legation et Brussels reports that fürihas steps 
are about to be taken in connection with the development of the port. 
of Zeebrugge. 

A double line of railway, electric light and 10 powerful cranes have been 
installed, but these and other efforts have so far been unavailing, as no 
regular trade has been attracted. However, the Government have not 
ebandoned the idea of creating the port, and they oe propose to 
spend £240,000 more on improvements. 

France.—A Consular report on the trade of the Bordeaux con- 
sular district states that imports of machinery were 2.369 tons in 
1911 (compared with 2,420 tons in 1910), of which 1.302 tons were 
from the United Kingdom (decrease 296 tons). "There was a generc] 
increase in hydraulic and electrical machinery and machinery parts. 


Japan.—H.M. Commercial Attaché at Yokohama states that inthe 
clectrical department of the rubber industry considerable progress 


has b2en made in 1911. 

The copper-mine owners are connected with all the insulated wire mills, 
cither as owners or as suppliers of raw material. The one difficuliv with 
which the mills have to contend is the lack of experienced technical men. 
They have up-to-date machinery, but the industry is so voung in Japan 
that there are no native trained rubber chemists. The manufacture cf 
insulated wire has already had its influence in checking the import. of 
European rubber-covered wire, and three of the largest mills have 
installed plants for making lead-covered telephone and high-tension 


cables, 
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South Africa.— The “ British and South African Export Gazette ” 
says an economiser. steam turbine, transformers. cables and switch- 
gear are about to be imported for Capetown Municipality. 

Pretoria Council are about to purchase à motor tower wagon at about 
£700. 

H is probable that an electricity supply scheme will be undertaken at 
Maiaticle, East Griqualard. 

Maritzbure (Natal) Council have decided to borrow £50,000 for 
extending their electricity undertaking. &e. 

The mumeipal electors of Cape Town have authorised the City Council 
to raise a loan of £75,000 for the purchase of the assets of the Cape 
Peninsula Lighting Co. and the extension of the undertakings of the 
Caran? electricity works. 

Switzerland.—t is stated thet an 80 years’ concession has been 
granted to M. IZ. Glardon, of Vallorbe. M. Leresche. of Ballaignes, and 
others, for the conctruction of è narrow-geuge electric railway (on the 
trolley system) in two section: from Day to Vallorbe. and Ve Horbe to 
Belaiguezs. at è cost of about £28,000, 

Venezuela.— A consular rcport states thet electricity supply works 
owned by a local company commenced supply in July last at Cuidad 


Bolivar. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Brighton.—The aeconnts of the twentieth years working of the 
electricity department show a ret profit of £8. 451. compared with 
£4.752 in 1910.11. 

The year's total income was £08,070 (against £98,821), an increase of 
£148. The sale of current by meter produced £60,017 (against £60,188), 
power supplies £7.824 (against £6,568). and special contract supplices 
£5,330 (against £4,558). The expenditure was £44.420 (against £49,555) 
and generation cost £25,379 (against £28,683). Interest absorbed 
£18,885, sinking fund £26,761 and expenditure on new meters £453. The 
capital expended during the year was £7,142. bringing the total to 
£831,327. The equivalent of 386.674 8 c. p. lamps is connected (against 
379,099) and the units sold were 10.620.250 (against 10.235.680). There 
are 5,474 consumers (against 5,239) and the public lamps number 2,243 
(against 2.220), 

Crewe.—The surplus on the past year’s working of the electricity 
department was £1.041. and £600 (the equivalent of nearly a Jd. 
rate) has been applied to relief of rates. 

In view of the Corporation's efforts to attract new industries to Crewe. 
the cleetrical engineer (Mr. Denton) suggests that the existing charges, 
which have been in operation nearly eight years, should be revised. 

Dundee.-—The accounts of the electricity and gas departments for 
the past year were presented to the Finance, Electricity and Gas 

Committees last week. 

The treasurer (Mr. Sov TAR) said the past vear had been a record one for 
the eleciricity department, the nei surplus being £10,338. The units sold 
were 8,321,466. an increase of over 000,000. The total income was 
149.359. an increase of £3,300. while the costs showed a reduction of 
£300, noiwikhstard ng the fact thet the assessments and taxes increased 
bv £800. When the conversion of the system from low to high tension 
took place, £22,000 was shown be io the resulting. depreciation, and when 
borrowing powers were asked in. 1908, the Secretary for Scotland stipu- 
lated thai chat should be paid off in five vears. Although there was still 
another vear to ran, the department had been able to pay off the full 
balance this vear. "Ihe remainder of che profit (£5,039) had been add «d 
to reserve, Which now amounted to £14,356. [t was proposed to further 
rcd ice the charges for power supply ; the sl ding scale would be continued 
but instead of starting at 21d. per unit, it had been rcd iecd to HBd. 
for the first 10,000 uniis per quarter, the next 40,000 units jd, and all 
above 50,000 units zd. The zd. rate under ihe guarantee and iwo-rate 
systems was in future to be 1d , with the incentive to consumers that they 
comd have all units above 50,000 at fd With regard to lighting, if a 
consumer would guarantee the average number of unit: ard price he had 
pa'd d wing the last three vearz, all units in excess of that amount would 
be charged at heating and cooking rates, viz.. 11d. for first 100 units per 
quarter, and zd. for all above that amouni per quarier, In future current 
for traction would be 1d. per unit less, being a reduction of £1,200 on last 
years’ consumption, The estimates showed a reduction in income owing 
io reduced ¢ harges of £2,800, while on the expenditure side it had. been 
necessary to estimate for an increase of fully £2,000. 

The Convener (Mr. NAIRN). who moved the adoption of the accounts 
and estimates, said the d-pariment had been able to make a good many 
changes for the benefit. of consumers. Those would be appreciated, 
especially by the manufacturers who mignt now have an electric drive ata 
price which comparcd favourably with any other city. Indeed. so far 
as he knew, there was only one town which was supplving energy at such 
a low rate. He hoped that the improved facilities would lead to an 
expansion of ihe trod > of the city. There were so many improvements 
being effected in electrical equipment that thev could never tell when it 
would be found advisable to scrap some of their plant and, therefore, it 
Was necessary to have a good reserve. 


Eastbourne.—The accounts of the electricity department to 


March 31 show capital expenditure £180,886 (increase £3.664). 
Sinking fund for redemption of stock amounts to £59,909, and for 


redemption of mortgages £197. while loans repaid out of revenue 
amount to £5.444 and capital expenditure defrayed out of revenue 
to £3,244. 

The year’s revenue. was £25.379 (against £24,522) and expenditure 
other than capital charges was £12.847 (£10.969), leaving gross profit 
£12,533 (£13,553). capital charges were £11,443 (£11 340) and net profit 
was £1,089 (£2,213). Coal cost 0-89d. (0-NOd.) per unit sold; working 
and general ex penses were E:89d. (1:79d.) and capital charges were I'fl5d. 
(2:13d.). "Total revenue per unit was 0:21d. (0-22d.) and net profit 0-11d. 
(0-40d.). The motors connected aggregate 485 H.P. (445 H.P.) and total 
connections are equivalent to 131,636 (122.990) 30-watt lamps. The 
maximum load was 1.350 kw. (1.137 kw.) and the load factor 12-11 (13-15) 
per cent. Units generated were 1,855,510 (1.700.950) and units sold 
1.432.323 (1.300.213). 

In his report the borough electrical engineer (Mr. J. K. Brydges) states 
that few electric cooking outfits have been installed, but clectric cooking 
is progressing slowly and a large and important order has been placed in 
connection witha boys school. Coal eost £931 more than in the pre vious 
year, due to the extra units to be generated. to enhanced prices in con- 

sequence of coal strike and to use of reserve store of coal, which had dete- 
riernted and was not so economical to use as the contract coal. In- 
creasing use is made by customers of the town oflice and. showroom. 
n generating plant must be installed to meet the load of the winter 
of 1913. 


Great Yarmouth.—The accounts of the electricity supply depart- 
ment for the year ended March 31 show capital expenditure £114,022 
(increase £3.593). and the total amount placed to sinking fund is 
£42.688. 

The year's revenue was £21.581 (compared with £20.033 in 1910-11). 
working and general expenses were £12,300 (against £11.765). gross profit 
was £9,192 (£8.20). depreciation on expenditure for which loans have not 
been granted £702 (£431). capital charges, reserve for special rebate, 
income tax and discounts required £7,809 (£7.466), leaving net profit £591 
(£370). The units generated were 2,079,609, supplied to public lamps 
267,060. to tramways 641,850, to private consumers by meter 763,326, 
and-by contract 50,167. The maximum supply demanded was 1,316 kw. 

The accounts were adopted at the Council meeting on ‘Tuesday. 


Lineoln.— The accounts of the electricity department for the vear 
ended March 31 were adopted by the Council last week and show 
capitel expenditure £68,174 (increase £764). end outstanding debt 
£44.167. 

Revenue was £13.315 (compared with £13,629 in previous year). gross 
profit was £6,950 (£7,292). After meeting "a pital charges the net profit 
is £3.034 (£23,323). of which £1.000 has been contributed in aid of rates. 
Total costs (including capital charges) were 13404. (against 1-359d.) per 
unit sold. Units generated were 2,082.609 (2.054.720), supplied to publie 
lamps 50.086 (54.743), to private consumers 1.60. 5.371 (1.583.129) and for 
traction 184,710 (182.610). The total maximum supply demanded was 
1.108 kw. (985 kw.). 

The gross capital expenditure of the tramways is £44.082.. Year's 
revenue was £6,688 (against £6,412), working expenses were £4,082 
(£4,091). interest and sinking fund required £2,600 (as in previous year). 
the net result being a profit of £140 (against £153 deficiency). Total 
revenue per car-mile was 10-11d. (against. 79d.) working expenses, 
including power. were 605d. (612d.). 1.712.109 (7.649.937) passengers 
were carried, 161,807 (160,186) car-miles run and 177.786 (174.272) units 
used. 

The report of the city accountant states that the gross profit of the 
tramways is equal to 6:1 per cent. on the capital which includes the pur- 
chase money of the Lincoln Tramway Co.'s undertakiug. 

The report of the city electrical and tramway engineer (Mr. Stanley 
Clegg) says the flame are lamps for public lighting have been paid for by 
the saving in cost of current. Although the units sold have increased by 
nearly 20.000 units the costs are down £25. In consequence of the use of 
automatic stokers only 705 tons of cobbles were used and 4,133 tons of 
slack, against 1.113 and 3.772 tons respectively in previous year. Although 
the quantity of slack has been increased the total coal per unit during the 
quarter ended March 31 was 4-09 1b., against 5°23 th. in the corresponding 
quarter of 1911, and the average for the whole of the pa-t year was 
5:2 Ib. (5:33 ]b.). 

The total costs of the tramways were less than in the previous vear, 
though the cars ran about 1.700 miles more. There has been a con- 
siderable reduction in the cost of repairs to the “ G.B.” equipment, which 
amounts to £12]. compared with £263. Last year's total included very 
large replacements of stud heads and carbons, and, contrary to expecta- 
tion, it has not been found nec essary to systematically complete this work, 
and the repairs have been confined to small renewals and replacements of 
live and dead studs, and such stud heads as have been worn out, and 
others, of which there are a good number, which are broken by heavy 
tractors. The total is still above the average annual amount guaranteed 
by the * G.B.“ Surface Contact Co., but not so much as to be serious. 
The working costs of 79 other munic ipal tramways, operating on the ever- 
head system. averaged 648d. percar-mile for 1911. so that Lincoln is 0-43d. 
below the average. against 0-30d. last year. Compared with Wolver- 
hampton (the only other surface-contact system of which Mr. Clegg has 
bec n able to obtain records) the Lincoln traflie c xpenses per car-mile were 

2-20d. (Wolverh: im pton, 1910-11, 2-49d.). repairs and maintenance ]:50d. 
(Wolverhampton 1-50d.). management and general 0-02d. (0:81d.), power 
1-37d. (1-35d.). Total 6-05d. (6:15d.). Wolverhampton tramways de- 
partment pays Id. and Lincoln Ild. per unit for current. 
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Tunbridge Wells.— The capital expenditure of the electricity under- 
taking at March 31 was £01,724. an increase of £1,481 during the past 
year, but the amount of stock redeemed and loans repaid is £42,014. 
The year's revenne from the sale of electricity to private consumers was 
£10,787. meter rent £595, and after crediting miscellaneous receipts and 
allowing for bad debts, and including £288 for supply for Corporation 
purposes and £2.836 for publie lighting the total income was £14.84. 
The expenditure was £8,074 and included £4,572 for generation, £701 for 
distribution and £1.365 for management expenses. After providing for 
interest and. r demption of stock and loans the net profit. was £839, 
1.215.330 units were generated and 896,143 units sold (including 649,143 
units to private consumers and 247,000 units snpplicd to public lam px). 
against S38.000, an Increase of 685 percent. The units sold for private 
purposes showed an increase of {40 per cent. and the fuel cost a 
decreare of 9 per cent. (to OF 28d per unit) Tbe rulwavs and minis? 
strikes involved an unforescen expenditure of nearly £200 0n coal and 
vages for trimming and storing. The increase in the number of private 
consumers was 9:75 per eent.. exclusive of re-connections and additions to 
existing installations ; the total increase in the capacity of apparatus con- 
nected was 192-4 kw., and the increase in load factor 2-7 per cent.. and 
the increase in the normal Pecember peak was 4:1 per cent. During the 
last few years the department has had an abnormal peak in the month of 
July due toextensive illumination in the town and during the Cricket Week 
and Coronation. The total units sold in 1911-12 were only a quarter of 
| per cent. less than the maximum on record which was attained in 1908, 
whilst the peak in 1911-12 was 143 per cent. less than the peak of 1908, 
showing that the growth of output against peak is more rapid than in 
earlier vears. due to the use of electricity for heating and power and to the 
greater diversity in the lighting demand. arising from the fact that elec- 
tricity is now used amongst a larger and more varied. selection of the 
community. The rate for heating is now being reduced from 24d. per 
unit to 12d., and the rate for lighting is 41d. per unit. The rate for gas is 
2s. bd. per 1.000 cubic ft. The use of electricity for power has grown very 
rapidly during the last two years, even at the rate of 21d. per unit. 
Considerable extensions have been made beyond the area of the borough 
under the Eleetrie Lighting Act of 1909. Public lighting has been 
brought up to date by the introduction of a number of flame are lamps in 
the principal thoroughfares and by the substitution of high candle: power 
incandescent lamps in all subsidiary thoroughfares in place of old open 
type a.c. ares. This work and also the replacement of a considerable 
number of obsolete meters has been carried out at the expense of current 
revenue. Arrangements are now being made for further considerable 
extensions of mains beyond the borough boundary, and for the replace- 
ment of the station switchgear by more modern apparatus. 


West Bromwich.—The accounts of the electricity department for 
the vear ended Merch 31 show capital expenditure £79.951, of which 
£4,456 is outstanding. 

The vear's revenue was £16,763 (compared with £14,226 in previous 
year), and total operating costs were £9,036 (£7,650), The gross profit 
Was £7,727 (£6,576) and capital charges were £4,873 (£4,794), leaving a 
net profit of £2,854 (£1.782). Generating costs per unit sold were 
0-462d. (compared with 0-417d.). total working costs (ex hiring depart- 
menis} 0-G8COd. (0-754d ). tota! costs (including capital charges) 0:231d. 
(0-211d.), and net profit 0-231d. (O-DsCd.). Uniis generated were 
3.528,478 (compared. with 2,877,507 in previous year), supplied. for 
private lighting 331,085 (323,158), power 1.581.254 (1.319,727), traction 
941.151 (627,714), and public lighting 160,937 (100,974). The maximum 
supply demanded. was 1,000 kw. (1,300 kw.), and the load factor was 
211 (20:8). | 

Wolverhampton.—The total income of the tramways department 
for the year ended Mareh 31 was £52,259 (compared with £49,709 in 
1910-11). including £51,452 traffic receipts. 

The expenditure was £29,648, ard the gross profit £22,611. After 
paving interest (£7,924), income tax, &e., the balance was £15,378. 
Sinking fund and repayment of mortgage loans required £4,990, and after 
placing £3,882 to renewals and £2,719 to reserve, and epplving £3,486 to 
relief of rates, the balance was £191. The gross capital expend:d is 


£277,510; the passengers carricd numbercd 11,253,196 and 1,143,542 


car-miles were run. 
Worcester.—The accounts of the electricity department for the 
year ended March were adopted by the Council last weck. 
The year’s income was £17.294. 4s. 6d ; the total costs were 
£8,645. 3s. Id., leaving a gross profit of £8,649, Is. 7d , which is equal to 
10 per cent. on the capital outstanding (£87,057. 7s. 2d.).. After paving 
£3,222. 14s. 7d. for interest, €1,311. Os. 5d. the equivalent to dividend: 
on cancelled stock, £4, 748. 11s. 2d. for red mption of capital and €43.65. 10d. 
for income tax, the net deficit was £676. 12s. 24. During the vear 70 new 
customers were connected and 58 extensions mad» of existing installa- 
tions, The total increased demand being equal to 15,538 30-watt lamps, 
or 35 per cent. greater than any previous year's record. 32,014 addi- 
tional units were sold for lighting, and the demand for power had been 
32 motors of 465 H.P. and 19 heating devices, with a 


most satisfactory. 
The water-power out put at Powiek was 


total of 26 H.P. were connected. 
poor, and the decline in output from 556,256 to 380,658 units was due to 


an eXceptionally dry season, followed by floods during December, January 
and February. Altogether the water-power was not available for 2,797 
hours, against 1,065 hours the previous vear. Tf allowance be made for 
the decline of 175,598 units for the water-power station, and that 271,745 
additional units had been generated by steam at Hylton-road, this small 
rise 1n production costs could not be considered abnormal. 
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TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


The Gas end Weter Committee of Rioxppa Urbon 
Council invite tenders for the execution of the following works m con- 
nection with the Council's electricity supply underte king end refuse 
destructor scheme: Section A: Refuse destrnetor (furn ec. flues, 
hailers, pipes, feed pumps. fans end sececsories) ; cection B: Genere- 
ting plant (engine, eltermetor 2nd exciter, condensing plant. pip^- 
work end acessories); section C: Eloctricity supply meine (ea bles, 
troughine. trenching, joint boxes, overhead dictribaters 2nd hous” 
seetion D: Troneformers end owitelwear (cub-ctetion end 


District 


services) ; 
generat ng work. tren former. switchgear in trumenti imd an ctor). 


Specification. with terim end conditions end forms of tender ms y be 
obtained at the offices of the consulting engineer’, Mevr Robert 
Hammond & Sen. 64, Victoriestrest. Weetmineter. "Tenders 
addressed to the clerk of the Council; Mr. W. P. Nichole :; Publie 
Offices, Pentre. Rhondda. must be delivered to him by noon, Thurs- 
day, July 18. Seo also an advertisement. 

SUNDERLAND Corporation invite tenders for the supply and eree- 
tien of a cool ne tower. travelling crane and switeligesar et the 
electricity supply works. Specifications and forms of tender from 
the engineer, Mr. Alfred S. Blackman. Electricity Offices. Dunning- 
street. Sunderland. Tenders. addressed to the ehisirimnan. Electricity 
and Lighting Committes. Town Hell. Sunderland, muct b» delivered 
at the offices of the town clerk. Mr. Fres. M. Bowey. Town Hall. 
Sunderland. by noon Thursday, June 27. See also an advertice- 
ment. 

Dewssury Town Council invite terdors for the supply of ono 
1.000-kw. turbine, two 500-kw. d.c. generators and jet condensing 
plant. Specifieations, with form of contract, may be obtained from 
the borough electrica! enginoor, Mr. R. H. Campion, Bradford-road, 


Tenders to the town clerk. Mr. H. Ellis; Town Hall, 


Dewsbury. 
See an edvertisement. 


Dewsbury, by mid.d:y Thursday, July 4. 

The Electricity Committee of HULL Corporation invite tenders for 
the supply and laving of eleetrie cables, &e., required in connection 
with extensions of electric mains for the pericd end ng June 30, 1913. 
Forms of tender and specitications from the eii v treasurer, Mr. T. G. 
Milner. Tenders are to be addressed and delivercd undor seal to the 
Chairman of the Electricity Committee. Town Hell, Hull, by noon 
Monday, June 24. See an advertisement. 

HamMERSMITH (London) Borough Council invite tenders for the 
supp!y of high and low tension switebgoar and high and low tension 
electric supply cable. Copies of specification, form of tendor and 
further particulars may be obtained from the borough electrical 
engineer, Mr. G. G. Bell, 85, Fulham Palaca-road, W. Tenders must 
he delivered to the town clerk, Mr. Leslie Gordon, Town Hall, 
Hammersmith, London, W., by 4 p.m. of Wedae- div, Jun? 26, See 
also an advertisement, 

BRADFORD Corporation require tenders for the supp'v of tramear 
equipments and fittings required by the tramways dopirtmont, 
including 48 motors and controllers, 24 sets of rhoostats, 48 auto- 
matie circuit breakers, 24 trucks. timber for eir bodies 2nd car fittings. 
Specifications and eonditions of tender from the Tramway Offices, 
7. Hall Ings, Bradford. ‘Fenders to the town clerk, Mr. Frederick 
Stevens, by Saturday, 29th inst. 

ILFORD Urban District Council invite 
tramway feeder cable. Specifications, 
tender from the engineer and monager. Mr. Arthur H. Shaw, M.I.E.E.. 
Electricity Works, Loy-street, Hford. Tenders must bo delivered to 
the Clerk of the Council, Mr. Ad im Partington, Town Hall, Ilford. by 
noon of Tuesdiy, June 25. 5 


Noo an advertisement. 
tenders for the supply of 
cond:tions and forms of 


Soc an advertisement. 

The Electricity Supply Committee of the Stepney (London) 
Borough Council invite tenders for the supply during the period 
ending June 30. 1914. of amp:re-hour meters. demand indicators 
and time switches, and during the period ending June 30. 1913, of 
arc lamp carbons. Specifications. general conditions and forms of 
tender from the borough electrical engineer and manager (Mr. W. C. 
P. Tapper, A. M.L E. E.). 27. Osborn-street. Whitechapel, E.. where 
tenders must b? delivered by noon July 1. Soe also an advertise- 
ment. 
The Electricity Supply Committee of DunLIN Corporation invite 
tenders for the supply of extra high pressure and low-pressure cables 
(a) delivered at their Fleet-street stores. Dublin : (^) laid complete on 
the site in Dublin, (c) troughing and (d) section pillars and joint 
boxes. Specifications with gnecral conditions and forms of tender 
from the city electrical enginner. Mr. Mark Ruddle, Fleet-street, 
Dublin. Tenders, addressed to Chairman of the Electricity Supply 


- m- a 


Committee, 3, Cork-hill, Dublin, by noon of Thursday, June 27. 
Sce an advertisement. 

The Postmaster-General of the Commonwealth of AUSTRALIA 
livites tenders for the supply and delivery of various materials, 
including telephone instruments, switchboards, cables. glassware, 
battery material and chemicals, telegraph instruments. i.r. covered 
wire, &c. "Tender forins, &c.. from the Commonwealth Office, 72. 
Victoria-street, London, S.W. Further particulars are given in an 
advertisement. 

ST. Pancras (London) Borough Council invite tenders for the 
supply of two sets of motor-generator balancera; and for a 
5,000-kw. steam turbo-generator, condensing plent, &c. Specifica- 
tions, &c.. from the Electricity Department Offices 57, Pratt-street, 
Camden Town, N.W., and tenders to the town clerk (Mr. C. H. F. 
Barrett) by noon Monday. June I7. 

OLDHAM Corporation Electricity Committee invite tenders for the 

supply. delivery and erection of steam. exhaust and drain pipes. con- 
denser pipes, oil separator, &c. Copies of specification, general con- 
ditions, &c., may be obtained from the borough electrical engineer, 
Mr. 5. Wilmott Newington, Greenhill Electricity Works, Oldham. 
Tenders by noon of Friday, June 21. 
P BooTLE Corporation want tenders, by noon June 26, forsteel steam 
pipes. 15-tou overhead traveller and water softening anl filtering 
tanks for the new electricity generating station. Forms of tender, 
&e., from the Borough Electrical Engineer. 


SWINTON and PENDLEBURY Council require tenders by Juno 19 
for electric lighting at the refuse destructor, including supply of 
steam-driven generator. Specification. &c.. from the Council 
Offices, Swinton. Wi 

Bury end District Joint Hospital Board require tenders by noon 
June 21, for electric ilghting at Aitken Sanatorium, Holcombe. near 
Bury. Specifications, &e.. from Mr. 5. J. Watson, Electricity Works, 
Bury. 

HvLL Corporation went tenders by noon Jun? 27 for supply of 

mechinery oils to the electricity department. 


Isti.:N6TON (London) Lighting Committee require tenders by noon 
July 24 for supply and erection of 3,000 kw. steam turbine alternator. 
exciter, condensing plant, switchgear. circulating and steam piping 

and accessories. Specitication, &c.. from the Electrical Engineer. 
50. Eden-grove, Holloway, N. 


Worksop Council require tenders by noon Jun? 17 for Lt. cables. 
and by July 3 for battery switchboard and c.i. exhaust pipes, &c. 
Specification. &c.. from Mr. J. P. Crowther, Electricity Works, Canal- 
road. Worksop. 


ROTHERHAM Corporation want tenders by July 8 for 12 months 
supply of cable and electricity meters. Particulars from th? Borough 
Electrical Engineer. 

MANCHESTER Electricity Committee require tenders by 10 a.m. 
June 28 for supply of traction feeder cables and two years’ require- 
ments of potential and current transformers, d.c. motor starting 
switches and three-phase delta switches. time switches and clock- 
controlled circuit breakers, d.c. and a.c. motors, and meters. Speci- 
fications, &c.. from Mr. F. E. Hughes, Town Hall, Manchester. 

PonTsMovTH Corporation require tenders for materials required 
for the construction of the Twyford-avenue tramways. including 
rails. tichars. &c.. poles. insulators, trolley wire. brackets. cables. 
b nds, fibre conduit, feeder and section pillars, &c. Specification, 
&c., from the Town Clerk. 


CROYDON Guardians want tenders by 10 a.m. June 24 for the 
conversion of two bed handlifts into two full-automatic press button 
control electric lifts (a.c.) at their Mayday-road infirmary.  Speci- 
fication from Mr. H. Berney, 104, George-street, Croydon. 

CLacton Council want tenders by noon June 19 for 12 months’ 
supply of electrical service fittings, joint box compound, oils, &c. 
Forms of tender from the Clerk. 


Briton Ferry Council require tenders bv first post June 19 for 
supply and erection of overhead main from Villiers-street to the 
Boundary Hotel. Forms of tender, &c.. may be obtained from 
Messrs. Herbert Lewis & Fletcher, Prudential-buildings, Cardiff. 


Grimsry Education Authority want provisional tenders by noon. 
June 18 for electric lighting. heating and constructional steelwork 
of new school, Victoria-street, Grimsby. Specifications from Mr. 
H. C. Scaping, Court-chambers, Grimsby. 

The Council of the Metropolitan Borough of Hackney invite 
tenders for boiler plant, induced draught plant, economiser, feed 
pumps, coaling plant and bunkers, pipework and valves, travelling 
crane, turbine, alternator, motor-generator and exciter or motor con- 
verter, switchgear and connections. Specification and drawings, 
form of tender, &c., from the borough electrical engineer, Mr. L. L. 
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Robinson, and tenders must b» delivered at the Town Hall, Mare- 
street, Hackney, N.E., by 7 p.m. of Thursday, June 27. ; 


The Guardians of the Poor of the Parish of PoeLAR (London) invite 
tenders for the renewal of the sub-circuit wiring at the Poplar Work- 
house. Specification and form of tender from the consulting 
engineer, Mr. Albion T. Snell, M.I.C. E., Suffolk House, Laurence 
Pountney-hill, London, E.C. "Tendera to Mr. G. Herbert Lough, 45, 
Upper North-street, Poplar, E., by 6.30 p.m. Wednesday, June 19. 

The TYNE IMPROVEMENT COMMISSION require tenders by noon 
Jun? 28 for supply of an electrically-driven crane at W hitehill Point. 
Forms of tender from the General Manager and Secretary, New- 
castle-c n T yn *. 

West Ham Education Committee want tenders by 6 p.m. June 17 
for the electric lighting of the extension of th^ir offices, 95, The Grove, 
Stratford, and Colegrave-road Schools. Specifications from Mr. W. 
Jacques, 2, Fen-court, Fenchurch-street, London, E.C. 


The NEW ZEALAND Minister of Public Works, Wellington. N.Z., 
requires tenders by noon, Aug. l., for the supply (at Lyttelton or 
Christchurch) of valves and expansion joints, steel standards for 
transmission lines, and ferro.concrete standards for distribution line 
in connection with the Lake Coleridge electric power scheme. 
Specification from the Minister of Public Works. Wellington. 

BIRMINGHAM Electric Supply Department require tenders by 
June 24 for 12 months’ supply of electrical accessories, engineering 
stores, &c. Particulars from the City Electrical Engineer. 

The SwEpIsH STATE RaiLways Administration want tenders by 
noon. June 20, for supply of 147.200 are lamp cerbons and 35,000 
electric incandescent lamps. Specifications and forms of tender (in 
Swedish) may be obtained at 73, Basinghall-street, London, E.C. 


Tenders are invited by the Swedish Royal Board of Water Works 
for the supply of a three-phase generator of 11.250 n.r. (10,000 volts, 
150 revs. per min.) and transformers for transforming the energy up to 
70.000 volts, for the State power station at ALFKARLEBY. Tenders 
by noon, June 22, to Forestandaren for Kungl. Vattenfallsst yrelsens 
Elektrotekniska Byra. Stockholm, from which address specifications 
may be obtained on deposit of 15 kr. (164. 8d.). 

The municipal euthorities of OvIEDO (Spain) want tenders by 


July 2 for the electric lighting of the city, including the municipal 


39 


buildings. Particulars are given in the “ Madrid Gazette " of May 
20, which may b? seen at 73, Basinghall-street, London, B.C. 

The Town Clerk, Boksburg (Transvaal), will receive tenders until 
noon, June 26, for supply of rolling stock, converter plant and over- 
head material for the trackless tramway system to be installed in 


BOKSBURG. Specifications, &c., from the Town Clerk. 
TENDERS RECEIVED AND ACCEPTED. 


Pembroke (Co. Dublin) Urban Council have received the following 
tenders for the extension of a chloride storag? battery from 1,500 to 
2.000 ampere-hours :— 


Chloride Electrical Storage Co. (accepted) ...... . £1,975 and £205* 
Tudor Accumulator Co. ..... TE as uev Dedi 2.128 and 232 
Electrical Power Storage C>. oc... cceeceee cece eens 2,250 and 225 
Prit^hetts & Gold ............. Pasa EET alias 2.310 and .237 
DE. Batteri 10r . desssio ex i uk roe did eO rh 2,350 and 230 


* Per annum for 10 vears’ maintenance. 

Bolton Corporation have accepted the following tenders for stores 
for the electricity department :— 

T. Moscrop & Co.. cylinder oil, crank chamber oil, asphalte oil, &»^.. 
W. Priestley & Co., light. machine oil, piraftin oil, soliditied oil, &^.; G. 
Reason, cleaning waste; Fisher, Raworth & Co.. hexagonal head bolts 
and nuts, nuts, washers, Nettlefold screws, oval wire, nails, set screws. 
gauges, glasses, firing and cleaning out shovels, wedge bolts. &o. ; Stand- 
ard Hack Saw Co., hack saw blades; Brabbin & Rudd, asbestos shect 
and tape. klingerite, emery and glass cloth and indiarubber sheet and sash 
tools; British Westinghouse, motors; Ferranti Limited. a.c. meters: 
Electrical Apparatus Co., motor starters and d.c. meters (up to 5 am- 
peres): General Electric Co., d.e. meters (larger sizes): L. Andrew & 
Co.. whit> tape, rubber ta po, Lt. compound, incandes: ent lamps and india- 
rabber gloves; W. T. Henley's Telegraph Works Co., boxes for twin 

cable and for two-service and e.h.t. straight and tee-boxes, oil, t apes. & ; 
Siemens Bros. & Co., adhesive tape and h.t. compound; Union Oik & 
Bitumen Co., rssinoil ; Western El:ctrie Co., solder and. plumbing metal: 

Ward & Goldstone, porcelain cleats ; British Insulated & Helsby Cables, 
Insulated wires, straight, tec and disconnecting boxes for Lt. three-core 
three-singl^s and h.t. concentric cables, pavement frames and covers and 

oh.t. trifureating boxes, singh: pole and two and six-way cut outs, h.t. 
combined fuse box and sealing chamber. 19/16 and 19/13 Lt. sealing boxes 
and h.t. scaling boxes; Edison & Swan United Electric Light Co., singh- 
phase transformora (0:5 kw. to 5 kw. inclusive): Johnson & Phillips, 
British Electric Transformer Co., and W. E. Buraand & Co.. s.p. trans- 
formers, 7-5 kw. to 30 kw. : Brush Electrical Enginecring Co., W. E. Bur- 
nand & Co., and Johnson & Phillipa, threc- phas» transformera; W. Lucy 
& Co three and four-way cutouts; F. J. Webster (Ltd.), ereosoted 
timber for troughs and teak; W. Townson å Sons, remainder of timber. 
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Dartford Council have accepted the following tenders : — 

Browett, Lindley & Co.. steam generator, £3,081; Foster Bros., pipe 
work and superheaters, £689. 63.; Worthington Pump Co., feed pump, 
£167. l3. ; Keith & Blackman, ventilating fan, £15. 17s. ; E. E. Beaven, 
electricity stores, £29. 63. 10d. 

Sheftield Council hes accepted the tender of Brown Bayley's Steel 
Works for 500 steel tramcar tyres at 24s. 6d. each, and that of the 
British Electric Transformer Co. at £1,010 for four trensforme rs. 
An order is żlso to be placed with Mr. T. Scott Anderson for welding 
250 worn rail joints. 

The tender of Cole, Marchent & Morley has been accepted by 
Walsall Council for fitting up two tramears with Spencer Dawson 
automatic brakes at £100 each, less 10 per cent., the price mentioned 
to include à set of track brakes and cylinders for wheel brakes, 
together with the platform operating gear and the services of a skilled 
erector. 

Hackney (London) Council has accepted the tender of the British 
Insulated & Helsby Cables for the supply of Lt. and. ex.h.t. cables. 
The order for joint boxes. frames and covers has been divided between 
W. Lucy & Co. and the British Insulated & Helsby Cables. 

Felixstowe and Welton Council have eccepted the tender of Haydn 
Harrison for conversion of the promenade lamps from arcs to metal 
filament at £146. 4s. 6d. 

Hastings Council have accepted the tender of the Oliver Are Lamp 
(Ltd.) for 100,000 pairs of are lemp carbons at £2. 15s. per 1.000. 

Newcastle-under-Lyme Council hsve accepted the tender of 
J. Bagguley & Son for a balancer at £89. 15s., and for alterations to 
switchboard at £306. 103. 

Morley Council have accepted the tender of Belliss & Morcom for a 
new engine with baseplate. 

Watford Council have accepted the tender of J. Howden & Co. for 
an engine et £455. 

Johannesburg (Transvaal) Municipality have accepted the tender 
of Reun?rt & Lenz for a Belliss turbine and condensing plent with 
a 3.000 kw. two-phs;o Siemens altern»tor (with spares). at £13,651. 

The tenders of Coll. n ler's Cable & Construction Co. have been 
accepted by East. Hem Council at £1,704. 17s. 11d. for a supply of 
0775 sq. in. sections eres concentric lead-covered and steel-armoured 
able; also at £62. 105. for a feeder pillar. 

West Ham Corporation have accepted the tender of Leslie & 
£19.150 for cerrying out extensions to the generating station. znd 
that of Power's & Dean>, Ransomes (et £2.144) for steel cogl bunkers. 


BUSINESS NOTICES. 


The Unicn Cable Co. (Ltd.) are this week moving into their new 
offices end factory et Dagenham Dock. The machinery for ce ble 
manufacture is not yet ell erected. bat it is expected thet in about 
six weeks’ time they will be in a position to manufacture ell sizes of 
rubber, paper and bitumen insulated cebles, lead-covered 2nd 
armoured, The new telephone number is Reinham 23, and the 
postal address is Dagenhem Dock. Essex. 

Messrs. Fyfe, Wilson & Co., wholesale electrical agents and mer- 
chants, have removed to 1552. St. Vincent-streot, Gi gov Tele- 


phone numbers ` City 7181 and 7182." 


Co. at 


Plant Wanted.—4An advertizcr requires æ direct-coupled n: n-con- 
den ing d.c. generator sot (bout 150 kw. at 110 volts). 

Patents Development.— The proprietors of patent No. 23.878/1900, 
for '* Improvements in process of and mechanism for separation of 
conductors from nonconductors,", desire to make arrangements for 
exploiting same in this country. Communications to Messrs. Hasel- 
tine, Lake & Co., patent agents anl consulting engineers, 7 & 8, 
Southampton -baildings, Ch :n?cry-lan +, London, W.C. 

The proprietor of patent No. 23.491/1902, relating to ** Magnetic 
wheels.” desires to dispois of tho putent or to grant licenses for the 
adequete working of the potent in this country. Applications to 
Messrs. Cruikshenk & Fairweather (Ltd.). 65 and 66, Chanoery-lan^, 
London. W.C. 
|. Imports.—The following ere officis! values of electrical machinery, 
material end ap refus imported into this country (a) during May. 
1912, and (6) during the current year from Jan. 1 to May 31, with 
the increases or decrezses compared with the corresponding periods 
of 1911 :— 

Electrical machinery (a) £106,044 (increase £26,664), (b) £474.864 (in- 
crease £13,286); *telegraph and telephone cables (a) £16,624 (submarine 
£298, other than submarine £16,326) (decrease £24,184), (b) £141.359 
(submianine £348, other than submarine £141,011) (decrease. £21,066) ; 
telegraph and telephone apparatus (a) £20,909 (increase £3,712). (b) 
£90,749 (increase. £35.521) : other clectrical wires and cables, rubber- 
insulated (a) £8,490 (increase £3,067), (b) £30,711 (decrease £0,147) ; 
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with other insulations (a) £5.945 (increase £3,453), (b) £18,111 (increase 
£2.082); carbons (a) £8.744 (decrease £1.691). (b) £57,762 (increase 
£1,656): glow lam ps (a) £17.505 (decrease £4,796), (b) £150,656 (Increase 
£18,148) : arc lamps and electric searchlights (a) £159 (increase £126) ; 
(b) £825 (increase £228); parts of arc lamps and scarchlights (other than 
carbons) (a) £6.224 (decrease £4.167). (b) £52,158 (increase £5,878) ; 
primary and secondary batteries (a) £4.568 (increase £620). (b) £23,607 
(increase £3,714). Total of electrical goods and apparatus, other than 
machinery and telegraph and telephone wire (a) £100,147 (decrease 
£21,209), (b) £630,959 (increase £41,429). 

*Submarine and other telegraph and telephone cables were included 
in one class in 1911, but are now divided into two classes. 

Exports.—The exports of electrical machinery, material, &c.. (a) 
during May. 1912. and (b) during the current year from Jan. l to 
May 31, and the increases and decreases compared with the corre- 
sponding periods of 1911. are as follows :— 

Electrical machinery (a) £131,808 (decrease £24,524), (b) £787.804 
(Increase £89,587) ; tole ‘graph and telephone cables (a) £72,970. (sub- 
marine £37,078, other than submarine £34.992) (increase £16,957), 
(b) £673,693 (submarine £530,696, other than submarine EU 007 (in- 
crease £377,734) : telegraph and telephone apparatus (o) £22,359 (increase 
£7,201). (b) £11 7.864 (increase £8,227); other electrical wires and cables, 
rubber insulated (a) £34.456 (increase £3.526), (b) £194,927 (increase 
£28,061); with other insulation (a) £52,113 (increase £17,957), (5) £220,251 
(increase £53,798); carbons (a) £893 (decrease £701), (b) £5,941 (decrease 
£2.457): glow lamps (a) £20,766 (increase £7,574). (b) £85,585 (increase 
£20.195): are lamps and searchlights (a) £1.668 (decrease £255), (b) 
£9.457 (increase £1.721) :. parts of are lamps and searchlights (other than 
carbons), (a) £1,402 (decrease £138). (b) £8.543 (increase £2,268) > primary 
and secondary batteries (a) £14.824 (increase £4.769), (b) £86,937 (in- 
crease £26,858). Total of electrical goods and apparatus, n than 
machinery and telegraph and telephone wire (a) £301,477 (increase 


£86,011). (b) £1.744, 758 (increase £626,608 ). 
*Submarine and other telegraph and telephone cables were included 


in one class in 1911, but are now divided into two classes, 


BANKRUPTCIES, LIQUIDATIONS, &c. 
The estates of Thos. McI wraith Meckay (trading as T. M. Mackay 
& Co.), electrician, 15, Beresford-terrace, Avr. have been seques- 
trated. Meeting of creditors at 18, George-street, Edinburgh. on 


Jun? 18. 

A supplemental dividend of 2d. is payable at Bankruptey-buildings. 
London. W.C.. to ereditors of Chas. Aubrey Smith (trading as C. J. 
Smith), electrician. 23, King-strect. Regent-street. Lon lon. W. 

The discharge of Weeliffe Gellend Everingham. electrician. 37. 
Aucklan l-rozd. Hford. is suspended for two years and three months, 


ending Aug. 13, 1914. 

The liquidator (Mr. E. D. Symond. O.R.. 35. Victoria-strcet, 
Liverpool) in the winding-up of the British Tungsten Lamp Co. (Ltd.) 
has been released. 

The Cowper-Coles Galvanising Synd. (Ltd.) is being wound up 
volunterily. in view of the sale of the company’s assets to the Magnet 
Galvanising & Plating Co. (Ltd.), and Mr. A. E. Tugwood. 9. Pattison- 
roed. Child's Hill. London, N.W.. has been appointed liquidator. > A 
meeting of creditors will b» held at the offices of Messrs. W. B. Peat 
& Co., 11, Ironmonger-lane, London, B.C.. on June 20. 

The City of Birminghem Tramways Co. (Ltd.) is being wound up 
voluntarily. and Mr. N. W. Brettell. Bank Chambers, Waterloo- 
street. Birmingham. and Mr. T. Bower, 1. Kingsway, London. W.C., 
have been appointed liquidators. with authority to sell the assets to 
the Electrica] & Industrial Finance Corpn. (Ltd.). A meeting of 
creditors will be held at 1. Kingsway. London, W.C., on June 17. 
Claims to Mr. Bower by July 8 

The Globe Electrica] Co. (Ltd.). 1I. Farrindgon-svenue. London, 
E.C.. is being wound up voluntarily. and Mr. E. C. Pegler, 60, Watling 
street. London, E.C., hes been appointed liquidator. A meeting of 
the creditors of the company at the Cannon Street Hotel, London, 
E.C., is called for June 18. at 12 noon. 


Tho following explanatory letter. date Juno 3, b.en 


has 


circuleted :— 

It is with con-iderable regret thai Ihave to inform vou of the voluntevy 
liquidation of this company, for which the neccssary resolution was passed 
by the sharcholders to-day. This action has been taken on legal advice 
tendered to us in regard to an agreement for the supply of a large quan- 
tity of arc lamps to a foreign customer, for which we hold covering agree- 
ments with the manufacturer, whom we have represented as sole selling 
agents since the company was formed three years ago. This manufac- 
turer has failed to make gocd his contract with us, i.e.. to supply the 
lamp which he contracted to supply, with the result that an action for 
damages has been commenccd against us, to which we are advised we 
have no defence. 
' The liquidator appointed may decide to prosecute our claim against 
our supplier, who, of course, is liable to the company in the same manner 
in which we are liable to our foreign customer, ard if this claim can be 
established, the financial position of the company and the creditors in 


the liquidetion wou'd be materially improvcd.—5. J. ATKINSON. 
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COMPANIES' MEETINGS AND REPORTS. 
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BIRMINGHAM & MIDLAND TRAMWAYS (LTD) —At the meeting on 
Tuesday the chairman (Mr. C. S. B Hilton) said that the past year 
had becn marked by expansion in both branches in their business, The 
total revente was £103,921, compared with £102,618 and the ex penses 
were £52,365, compared with £53,703. The number of pas:engers 
increased by 602,000, and the proportion of expenses to receipts was 
reduced from 63 per cent. to 56 percent. After providing for interest 
and sinking fund on the debenture stock, &c., they were able to recom. 
mend an increased dividend (3 per cent, against 2 per cent). The 
tratlic receipts increased by £2,400 (over 5 per c:nt.) and the average 
profit per route mile had also expanded satisfactorily. The sales of 
current also showed a very satisfactory increase iu revenue, although 
the actual number of units sold was less by 1,308,000 owing to the loss 
of one large consumer at a low rate. It was proposed to change the 
name of the company to the Birmingham District Power & Traction 
Co. (Ltd.). The original purpose for which the company was formed 
was to operate tramways in and around Birmingham. Tramways now 
comprise only part of the company's business, and the revenue derived 
from the operation of the tramways was now only about half of the 
company's income. It had been thought desirable, therefore, that the 
company’s name should be changed to something more comprehensive 
and descriptive of the company's varied interests. The company's 
profits for last year comprised £56,0C0 from clectricity supply and 
investments anil £50,000 from tramways. A large portion of the com- 
pany’s investments was represented by shares in the Shropshire, 
Worcestershire & Statfordshire Electric Power Co., which company 
held shares in the Kidderminster & District Electric Lighting & Trac- 
tion Co. The company would receive in exchange for its present 
holding in the City of Birmingham Tramways Co. (now in liquidation) 
£17,500 of 5} debenture stock, £53,772 of 6 per cent. preference shares, 
and no less than 161,316 ordinary shares of £1 each in the new com- 
pany. The directors had, unfortunately, not been successful in the 
negotiations, which had been very protracted, with Smethwick Council 
for obtaining their consent to the transfer of the Smethwick Electric 
Lighting Act, 1898, to the Shropshire, Worcestershire & Scalfordshire 
Electric Power Co. The power supply business in the adjoining 
district of Oldbury was progressive and satisfactory, though up to the 
present the company had not been able to come to terms with any of 
the local authorities or undertakers under the Electric Lighting Acts 
to offer bulk supplies. 

At a subsequent extraordinary meeting a resolution was passed 
changing the name of the company to tho birmingham District Power 
& Traction Co. (Ltd.). 


BRITISH ELECTRIC TRACTION CO. (LTD.?)--—he directors’ report and 
accounts for the year ended March 31 have been issued, together with 
particulars and statisties of progress for vear 1911 of the associated com- 
panies in which the company is financially interested. The total traffic 
receipts of the companies for the past vear amounted to £1,770.748, an 
Increase of £80,421. compared with 1910. The receipts have gone up 
from £3,638 to £3,780 per route mile. and the passengers carried. from 
699.043 to 725.321 per route mile. In the electricity supply department 
substantial progress has also been made. The directors recommend 
payment of the dividend for the year upon the 6 per cent. cumulative 
preference stock, ont have decided to apply the increased profits to 
writing down certain items in the balance sheet. by £34,042. lls. 7d.. 
and also te place £25,000 to reserve. The directors regret. that the 
Brash Company is still suffering from intense home and foreign competi- 
tion. but the volum of business has increased, and prices obtainable are 
slightly better. 

The re-arrangement of the capital of the British Electric Traction Co.. 
as proposed by the directors. after consultation with a committee of 
representative shareholders; was confirmed by the proprietors. The 
reserve at March 81. 1911. was £666,331. 12s. Id.. and the balance at 
credit of this account is now £623,732. 11s. Gd. The associated com panics 
have created deprecintion and other reserve funds of their own, which 
amounted at Dec. 31, 1911. (including balances carried forward) to 
£1.124,808,— The item investments and undertakings, after deducting the 
reserve for depreciation, stands at £4.695,103, 28. 3d.. and consists of 
shares and debentures in associated tramway, electricity supply, manu- 
facturing and other companies, consols and sundry securities and under- 
takings. The vield for the past vear on the total investments and under- 
takings standing in the books at £5.31S.835. 138. 9d. was 5532 per cent.. 
compared with 2-7 per cent. for the preceding year on £5.204.667. 88. 9d. 
The gross profit for the vear amounted to £195,040. 135. 11d.. compared 
with £166,008. 48. Id. for 1910-1]. After. deducting management 
ex penses and other charges amounting to £19,053. 163. 4d.. there remains 
£175.976. 17s. 7d.. to which must be added £10,531. 15s. 9d. brought 
forward. making £186,508. 135. 4d.. from which has to be deducted deben- 
ture stock interest amounting to £92,799, Os. 7d.. leaving £04,009. 129, 9d. 
The total amount placed to reserve or written off is £50.0412. lls. 7d., and 
the dividend of 6 per cent. on the cumulative preference stock for the 
year, on account of which an interim dividend of 3 per cent. has already 
been paid, amounts to £24,215. lls., leaving £10,751. 10s. 2d. to be 
carried forward, 


GWYNNES (LTD.) - Ai the meciing on Tuesday the chairman (Mr. Nevile- 


G. Gwyane), aber referring to the deach of the late chairman (Mr. John 
Gwynne), sed that the past vear's working had been satisfactory. The 
works had turned out considerably more work than in any previous vear ; 
the net profit was good ; but that has been swallowed up by losses and 


depreciations not in any way connected with last vear's trading. The 
plant and buildings had been revained and the former had resulicd in a 
depreciation of £18,749. 195 6d. They had io lay out a good d al more 
money for new plant to copes in an economical manner with the work in 
hand, and to keep the works up-to-d3t». The management of the cor- 
panv's affairs was a source of grave anxiciy at present. Wages had been 
considerably adv ince |, profits had boson cut io the very lowest margin, 
but expenses continued to inoreyse.. Oppressive burdens were being con- 
iinually fovecd oa manufacturer’, for the claims under the Workmen’s 
Compensation Acts increased by lesps 2nd bound: Many bogus claims 
were put focserd, Woich tie insurance companies pasid to avoid legal 
expense, and greatly incressed peeminins were the result for manufac- 
turers, Strikes seriously eflected production and had largely increascd 
the cost. Por many weeks they had had & large end important contract 
losd d in barges, but they were uns blz to ship. The national insurance 
egiin x iness and unemployment would entail heavy additional expense. 


MANILA ELECTRIC RAILROAD & LIGHTING CORPN. (LTD.)—'l'he 
report for [OTP states that the gross earnings of the companies for the year 
were $1,452,687, an increase over the previous year of 81325,6509 ; operat- 
ing expenses and taxes Increased 830,680, while net earnings from opera- 
tion were 810.849, an increase of S104.979. Interest. charges were 
$277.091 and sinking fund requirements 827,933. leaving surplus carnings 
of $505.824. The directors increased the annual appropriation for 
replacement and renewal fund from $60,000 to S80,000, and the available 
surplus for the year is $425,824. From this amount there were paid three 
dividends of 1]. per cent. each and one dividend of 11 per cent.. aggre- 
gating $262,500, leaving $163,324. which has been transferred to surplus 
account, making the total accumulated surplus 81.080.078, an increase of 
$320.053. The operating ex penses comprised $127.125 for maintenance, 
and $181,239 was ex pended on new construction, includi ig a substantial 
nerease of power-plant capacity by the installation of a 2.500-K. v.a. 
steam turbine and auxiliaries, and the construction of about 21 miles of 
track and overhead system on Taft Boulevard. The directors have also 
authorised for 1912 the construction of about 54 miles of track on other 
city streets, an addition of 800 n.p. in beiler capacity and an addition of 
nine ears. The foregoing will require an expenditure of over S200,000. 

ROYCE (LTD.)— The report for the year ended March 31 states that 
the trading, before providing for debenture interest or crediting 
interest received from investments, resulted in a profit of £3,178. 
Interest on investments (£616) brought this up to £3,734. Debenture 
interest absorbed £650. "The balance brought forward was £225, and 
there is £3,369 to bə dealt with. £1,975 is required for preference 
dividend, £139 is put to reserve and £1,255 carried forward. 


CITY NOTES. 
— 


MEMORANDA (Juue 6).—Bank rate 5 per cent. (since May 9. 1912), 
Price of silver, 284d. per oz. Conaols 76} —761 for maney ; 76; —16; for 
account. Consols Pay Day, July 3; Stock and Shares Continuation 
Days, June 26 and July 10. Ticket Days, June 27 and July 11; Pay 
Daye, June 14 and 28; Mining Shares Carry Over Day, June 295. 

Prices or MkTaLs (London).—Copper, 78 |, ; three months, 78 H. 
Lead, English, 17; —17;; Foreign, l?i—1/z;. Spiker, 251—206; 
Tin, English, 2084—-2093; Foreign, cash, 2064; three months, 1955. 
Iron, Cleveland, cash, 53/11 ; three months, 54/8, 


ARON ELECTRICITY METER (LTD.) The transfor books and register 
of member: will be closed from Eth to 20th inst. inclusive. 

BARNSLEY & DISTRICT ELECTRIC TRAMWAYS CQ. (LTD.)—The 
directors recommend a dividend of 2 per cent. on the ordinary shares. 
The past year’s revenue was £9,900 ian increase of £159) and the 
expenses £7,422, while the divisible Lalance is £2,596. 

CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)—Th^ transfer 
books and register of holders of the 5 per cent. first and 41 per cent. 
sevond. debenture stock will be closed from loth to 29th ist. inclusive. 

EASTERN EXTENSION, AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.) 
At the meeting of the directors on Tuesday the Right Hon. Lord 
Inchcape, G.C. M.G., &c., was elected to a seat at the board to fill the 
vacancy caused by the death of the late Marquis of Tweeddale. 

ELECTRIC & GENERAL INVESTMENT CO. (LTD.) — The directors recom- 
mend dividends for the year ended 31st ultimo ou the ordinary shares 
of 2s. pet share, being 10 per cent. per annuin on the capital paid up. 
and on the deferred shares 6d. per share. both subject to deduction of 
income tax. They propose adding £3,075 to contingencies fund, 
raising the amount standing to credit thereof to £32,000, and to carry 
forward £2,726. 

GLOBE TELEGRAPH & TRUST CO. (LTD.) —A final dividend of 6s. has 
been doclxad on the ordinary shares, being the sume as for ihe corrs- 
sponding period list vear. 

KALGOORLIE ELECTRIC TRAMWAYS (LTD.)—This company's gross 
receiots for May were £3,270. Aggregate from Jan. 1. £15,306. -i 

SIEMENS BROS. & CO. (LTD.)—The directors announce a dividend of 
4 per cent. for the past year, carrying £694 forward. 


WESTERN TELEGRAPH CO. (LTD.)— The directors have declared the 
third quarterly interim dividend of 33. per share (tax free) for the year 
ending June 30, being at rate of 6 per cent. per annum. The transfer 
books will be closed from 17th to the 22nd June inclusive, and the 
dividend will be payable on June 24, 
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ELECTRICAL COMPANIES' SHARE LIST, 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIO 
RECEIPTS. 


l * RATE Bustngss- 
E | $! Dive NAME, Wed. |raxcent./ POUND | WEEK To 
Week 2 |Inc.or Dec. AaOREGATE. _|| loeso ____ ame 12, Yiutpso| C^ | June 12. 
LINE, ended, E (à) No.of] Amount line. or Dec. | | High- Low 
< LLL Weeks. “EEL (a2 Electricity Supply £ sd. e Pics 
— £ £ £ 10. 6/0 , Bournemouth & Poole Elec. Su». Ord.....|  ?4$—10& | 5 5 O0! Mar, Sep i | I 
Aberdeen Corporation ....| June 5 1,234 | — l 1,234 |— 415 10 4/6 | Do. 4} per Cent. Cum. Pref. ,.........| BI—9} 412 6 Feb, Aug °° Z 
eAirdrie ..... eese May 3I 3!'o6| + 22 6,225 |+ 1.556 10 6/0 | Do. 6 per Cent. Cum. Second Pref. ...... 104—110 S11 6 Feb Aug  ** | 
Angio-Argentine ecsc^tíos June 10 52,9€8 + 24 1,184,526 + 43,828 St. | 44% Do. 4} per Cent. Deb. Stock (red.) s.e...» 100 —102 4 9 0 l Jan, July ej wa 
Ashton-under-Lyne.... «e | m 8 233 | — 11 4672 ,— 28 5 5/6 Brompton & Kensineton Elec. Sup. Ord.. | 8—8} S17 6 arch = 
Ayr Corporation secesess! ong 8 1.047 | — 3 1.047 |— E6 9.3/5; Do. 79perGeüt. Pref. 5.25 sca oseeuees —8i _4 9 0 Mar, Sept 9? 934 
Barnsley eorternteererereee May 3l 228 + 22 3.571 — 258 Ss’. | 4% 'tCentral Elec. Sup. Co. 497 Guar. Deb. St-k. 97 —100 4 0 0 | June, Dec | 
Barrow  ..ee er er add 549 | + 22 7,920 |+ 2,058 S 2/6 Charine Cross (W. End & City) El. Sup. Co.| 44—5 5 0 0 Feb, Aug ET t 
Bath Electric Trams, Ltd...| Jund 5 886 | — 23 18,971 j+ 12:8 |. 9 278" De. 44 per Cent: Pref nese rensa M t—4i 417 3 Feb, Aug | .. 
Birmineham Corporation .. " 8: 10,265 | + 10 105,058 |4- 30,326 J! St. 4% Do. 4 per Cent. Deb. Stock (red.) ...... 95 —93 4 3 0 Jan, July, °° ne 
Birmincham & Mid'and....| May 31 143f | + 22 20,259 j+ 1,606 fi st. 4394 Do. 44 per Cent. Deb. Stock (red.)...... 19! —1023 4 ? 6 " à "s 
Blackpool & Fleetwood ....! Juna 8 823 | — = z zm 5 2/3 Do City Undertaking 419% Cum. Pref... 31i—41 5 9 OF Jan, Jul in 
Blackburn Corporation ....| & ns 5 1,035 | — 12395 |— 98 5! 3/0 , Chelsea Electric Supply Ord. ....... ee. 454-41 5 2 6 March S uS 
Bolton Corporation........| >» — 9| 2597| — 10 25,827 |- 10:0] St .41o2| Do. 4} per Cent. Deb. Stock (red) ....| 99 —102. 4 8 3, June, Dec | ** | ee 
Bombay ..e eO May 10| 3,202] + 19 92740 [+ 3,536 [| St. gio? Chiswick Elec. Supp. Corp. Ist Mort. Db. 90$}—934 4 16 z 19 17i 
Bournemouth Corporation..| June 6 1,772 | — 19 17,502 |+ 1627, 10 10/9 City of London Electric Liztiting Ord..... ‘8 —2 4 C J Feb, Aug 59 15 
Bradford Corporation .... am i .. . | 10 6/9 | Do, 6 per Cent, Cum. Pref. ..sesares. | lo —17 -3 l0 6 Jan, July | 121 , 120} 
Brighton Corporation.. sese) » 929 | = 9913 |- O31 | St. 507 Do. Sper Cent. Deb. Stock (red.)...... 119 —123 | 4 1 3 June, Dec | 
Bnstol Trams & Carriage ..| — » 7,097 | — 143,273 |t 12,894 || St 44% i Do. 44 per Cent. 2nd Deb. Stock (red.)..| 101 —101 | 4 8 6, Jan, July | Ma d 
Burnley Corporation ...... » 1,386 | — 50,958 jd | 793 10 e/o County of London Elec. Supply Ord. ...., !0]—1lll 5 6 6 Feb, Aug T H - 
Burton Corporation «.....| » 233 | = 2540 |— 20 10 6/9 ' Do. 6perCent. Cum. Pref. ........., 1. 113—110... 5 1 0 Mar, Sept | THÉ 
Bury Corporation ........ ” 1,270 | — 13,470 |+ St. 41 , Do. 44 per Cent. Deb. Stock (red.) ....] 103 —110. 4 2 0) Jan, July bo qe 
Calcutta Tramways Co. ....| ow R59,856 | — R2,298,486 -FRI260SI[! St 119? Do. Second Deb. Stock ........- veers] 199—103 4 7 6 May, Nov | sej 
Camborne-Redruth |. ......| >» 139 | — 2,922 |t l82] 5- .. | Edmundson's Elec. Corp. Ord....... ee. 1—1 a June, July ài y ee 
Cardiif Corporation........ . ° e t 5 | a Do. 6 per Cent. Cum. Pref, ..... Lasan 3 —3; ee May, Nov a 
Central London Railway ..| 5 4,516 | — 106,805 |— 12,85]! st. 4407 | Do. 44 perCent. Ist Mort. Deb. (red)..! 86 —89 5 2 9 | July se | ee 
City & South London Rly...| » 3,097 | — 72,073 |— 4,536 5 3/0. Folkestone Electricity Supply Co. Ord. . i-a 9 4 6 April, Oct | °° Hd 
Cork Electric Trams Co... . . " 538 | — 10534 |- 2027! 5 3% | Do. 5perCent. Cum. Pref. o. e. e.. 44-412 5 4 6 Mur Sept | 7t | » 
Croydon ..... GRENSEN ...| May 2319 | + 16,825 i+ 933 | St. 41^; |. Do. 4b Ist Deb. Stock (red.) ...... 93—96 415 3 Feb, Aug es id 
Devonport & Dist. Trams ..|  »„ 659 | + 11,509 i+ 1,770 5 5/9 Hove Electric Lighting Ord. ........ sss. | 51—71 6 4 O0 April, Oct} **| œ 
Dover Corporation ........ June 235 | — 2319 |- 182] St 4io, Islaof Wight E. L. & P. Co. Deb. Stock ..| 83 —92 417 9 us ej ce 
Dublin & Lucan Railway .. " 143 .,— 2,969 . |t 78 5 5/0. Kensington & Knightsbridge Ord. ...... | 7t -7i 918 0 Feb, Aue st od 
Dublin United....... esee. T 9,654 | — 128481 |t 5,725 | 5 6% Do. 6 per Cent. Ist Pref. .......e00e. 3—5} | 5 14 0 | Jan, July ta -> 
Dudley-Stourbridee ......| May 1623 | + 18130 |t  712].st 49? : Do. 4per Cent. Deb. Stock (red.)...... | 92 —95 |4 5 6 oe Ee) cam 
Dundee Corporation ...,..; June 1,167 | — 35801 |— 153 [ St. 49^ ; Kensineton & Knetbe. Co. & Notting Hill: | 
East Ham Council .....06.] -s 996 | — 19,068 j- — 3]. , ^1 Co. (Joint Station) 4°% Deb. Stock (red)..| 93 —96 | 4 4 $ April, Oct | **| = 
Exeter Corporation | ...... " 342 | — 3210 |-  2Zl6['st 4495. Kent Elec. Power Co. Irred. Deb. Stock ..| 80 —84 | 5 !0 O, Jan, July |. ** | e» 
Gateshead & Dist, Trams ..| May LETT 29292 |t oesi fI 3 1/6 London Elec. Supply Ord. ..-...-.. ee] dH 14 5 6 Mar, Sept | cef as 
Glascow Corporation ......} June 18,643 | — 117,725 |t 40,655 | .9 3/0 | Doe 6perCent. Pref. .....cceseeee e| 41—5b 6 0 0 Mur, Sept 931 4h 
Glossop Trarns..... ye eee 127 | — 2,444 |— 200 |, St. 407 | Do. 4perCent. Ist Mort. Deb. ........ 92 —95 4 4 O Jan, July ad 
Gloucester Corpn. ..... e. " 395 | = ee | 5 2/0 Metropolitan Electric Supply Ord. ...... Ji —41 117 O0 April, Oct Hoe 
Gravesend Northfieet.. -. .. D a 301 | + 4,412 ide | 5 2/5 | Do. 4} per Cent. Cum. Pref, ..:. iis 134—414 15 0 Jan July | e] + 
Great Northern & City Rly..| June 1.5232 | + 37700 |+ (St 4195. Do. 44 per Cent. Deb. Stock Ist Mort... 10! —104 4 8 0 | June, Dec! «+ | = 
Greenock & Port Glasgow. .| May 907 | + 16600 |+ | St 3402, Do. 3} per Cent. Mort. Deb. Stock red) 85 —83 . 3 !9 6 Jan, Juy | **| » 
Halifax Corporation ...... Jun? 1,895 | — 12,233 | + -«; 4195 | Midland Elec.Corp.forP.D.4& Ist Mort.Deb: 96 —98 | 412 9 T i E. 
Ha:tlepool Tramways......| May 362 | + 9,432 [+ | Stei spo? Newcastle & District E. L. 4} Mt. Db. St. 87-909 5 1 9 T d sé 
Hastings Elec, Trams Co. ..| Juna 89t | — 14576 |- l 5 2/6 Newcastle Elec. Supply 5 per Cent. non- | 
Hong Kong ....... us. tee " $9,391 | — $251.150. |fi | Cum. Pref. 2s TIPS TT 41 —5 ,1410 O° Feb. Aug ix ov 
Hudderstield Corpn. ...... » 1.900 | — [2,892 |- 100 4407! D». 4$ per Cent. Ist Mort. Deb. ......| 953 —93! 411 6 Jan, July, ** | oe 
Hull Corporation...» «eee. | n 2,825 | — 28,222; |- 100 5%°' North Metro. Elec. Power Sup. 5 Morts...| 97 —100 5 0 0 e NEU 
liford District Council .... . T x 1 6^? | Northampton Elec. Lt. & P. Ord......... 01:5—14,:1413 8 Feb, Aug  ** ee 
Ilkeston District Council " 107 | — 828 |- 5071) (Dos. 35 EISE. ceseepo decet ki aris I-14 4 6 0 Feb, Aug] | ee 
Ipswich Corporation ......] » 429 | — 4313 |— SL. 40^ "Da. -495 Debs eirese eretia cease 99 —101 319 0 ! June, Dec |. °° ee 
Isle of Thanet Co. seeesese[ ns 993 | — 13,333. | + l0: 6/0 | Notting Hill E. L. Co. 6% Non.Com. Pref! 10}-I1k 5 6 6 2 ve | e 
AITOW ... ess Nhs ees Miy 207 | + 2,834 |t | 9. 4/3 | Oxford Electric Ord. ......... red Voas 5§—-6% 16 0 0 Mauch.... '* m 
eighley Corporation ...,..| Juna 162 | — 1.742 |= St. . 407 Do. 4"$ Deb. Stock ......... esee OL —94 14 5 1 os Bz a 
Kidderminster & District ..| May 314 | + 2,413 | + 5) 5/0 | St. James’ & Pall Mall Elec. Ord. ........ E —3} 1514 3) Feb, Aug Bj 96 
Kilmarnock Corporation ..| Jun2 1523. | — 23 = 5 3) Dc. 7 per Cent. Pref... d wA of —71 415 0 Feb, Aug sis oe 
Kirkcaldy Corporation .... " 273 | — t. St. 3407 Do. 3/4 per Cent. Deb. Stock (red.) ....| 85 —87 41 6 | Jan, July re ee 
Lanarkshire Trams Co. ....] » 1,470 | — 31,080 5 2/) Smithfield Market Electric Sup. Ord. ....| — I8—If M Feb. s.s °° | " 
Lancashire United ........ m 1,508 | — 29.025 1.5 4/9 | South London Electric Supply Ord..... us 24 —31 7 00 April ....| ** ve 
*Leaminvton ..... base eae May 3 333 | + 3,429 | Ste so Do. 595 Ist Mort. Stock (red) a...se.. 193 —103 (* 17 9 A" s d 
Leeds Corporation ........| Jun? 7,479 | — 1.895 27,75 )| L g/8)! South Metro. Elec. Lt & Power 77olstPref] 1, —15 6 4 0 Feb, Aug | ** ee 
Leicester Corporation...... " 2,513 | — i z l'97; 1: Do. 6 per Cent. 2nd Pref. ....... dida H—lHü 800 Feb, Aug! ** m 
Leith Corporation ........| n 625 T = 2,332 St. 439! Do. 44 Ist Deb. Stock (red.) ..... e 96 —97 411 0 Anni, Oct ji. eh ee 
Lincoln Corporation ...... T 127 | — 1.285 9 [/3 , Urban Electric Suovly Ord. ce. eee ce eens 1—i Bes April, Oct es oe 
Liverpool Corporation qon 13,374 | + 1.033 256,373 5 2/) Do. SperCent. Cum. Pref....... LLL. 24-9. = 3 6 6' April, Oct | =: X 
Liverpool Overhead Rly. .. ” 1,534 | — 35,12) [i St, 441951 Do. 4h per Cent. Ist Mort. Deb. ......| 86 —88 | 5 2 0 Arril, Oct 874| 874 
Llandudno&Colwyn Bay Ry.| » 374 | -- 5,126 | Lai Waste Heat & Gas Elec. Gen. Stations ..|— l4—lb | 6 8 0 May, Aug. | 'à, te 
London County Council ....| May 29 | 47,612 | + 1.532 373,118 5 5/0 , Westminster Elec. Sup. Ord......... Les. 8t -3} 514 O° Mar, Spt el Sis 
London Elec. Ry. Co.......| Jun: 8 | 13.815] + : 325,220 9 2/39, Do. 4} per Cent. Cum. Pref. ..........| S$—S} 439 Jan, July | 9X; .. 
London United... .. s Lus. »" : 6,368 | — 4,25) zt T 
owestoft Corporation .... » 153; — “229 | i ilw3y; and Tramways. 
Mancüester Corporation ” 8, 16.138 | -- 2874 168,616 1 pecie RN Rd phase y Ne domni | ae April ....| °° - 
Mersey Railway s+ seeeeee. M. a ea x ee 1 o/6 | Do. SparCont. Cum. Pref. .....eeees k— |6 3 6 Jan, July XT 
Mert oes peces oes eus UY. d 399 | + 288 945 St. 419%! Do, 4} Ist Mort. Deb. Stock (red.) ....| 73 —83 | 512 9 April, Oct m 
Metropolitan Dist. Railway.| Juns 8j 12642 | -+ — 701 2 | St. 4e) | B'ham & Midland Trains 44 Ist Deb. Stock) 93 —93.— 4 3$ 9 Jan, July | ce | oe 
Mo ona see. WS ee i c or ue | 10 402 Bristol Tramways & Carriage Ord. ...... 6—61 (518 2 Feb Aug) t+] + 
Middleton... l.l ssuu. eej 20 j > ; 10 4 = Cum. Prel toesscaciu cs ovs dani 74-74 586 - | ej so 
Nelson Corporation........ Jua 8 182, — rn X 17 | b» n Cont. Dobscauec set ceases 100 —192 ' 319 3 | Feb, Aue [on 
Newcastle-on-Tyne Corp. » 8| 203|— 333 d | 0 | BritishElectricTra:tiono^5Pf.Ord.NonCum! 11 —13 T June, Dec | 12] 1 
eae ee eee AE NP E. 2235 = | Do DO Shiota ui 6 -.8 HE n d. Uo 
orthampton Corporation » 530 | — , ! em per Cont. Cum. Pref. eni 934—351 6 eb, 4 92) 
Oldham, Ashton & Hyde ..| May 3l 731 | + 183 REN 67o Do. a E Pref. ...... acp E um Eu 44.) 42} 
Oldham Corporation ...,..| Jun: 9} 1,956 | — 102 a2 - 5%) Do. Sper Cont. Pernstual Deos, ...... 93 —97 5 2 $ April, Oct | ?9» 95} 
Perth (N.B.) Corporation » 5 69 | — et. 143° | Do. 44 per Coat. 201 Dob. Stock ...... 8) —31 5 7 Q May, Nov! © 8) 
Perth (W.A.) Elec. Trams e 4| 1,853] + 33 EC .. 392 | Central London Ordinary Stock ........ | 27-31 314 0, Feb, Aug, 7l 78) 
Peterborough s....e..., May 3l 184 | + 2,022 1495 (| Do. 4 per Cont. Pref. Stock «iiie £1 —33 1413 0 Feb, Aug 853 .. 
Portsmouth Corporation ..|Jua* — 1 | ],8534 + 563 13.223 14492 |. Do. 41 per Coat. Pref... LLL... ee 109 —110114 2 0 ge RUU is 
Potteries ...... fent e| May 301] 2,267 | + 29 32,358 244 | Do Deferred Stock cession s... 73 —3) |219 Q Feb, wu 49) a 
Preston Corporation ......| Juns 5 740; = 39 ns 100 402 | Do. 4perCot Debs.. le 191—193, 318 3. Jan, July; e! oe 
Rotherham Corporation... e 5 699 | — 159 en S| 2/6 | City of Birmingham Trans 5°% Cum. Pref. 42-5 | 5 0 0 April, Oct, el ee 
Rothesay ......... sss] May 3l t z 100, 402 | 1 Do. 4 per Cent. Ist Mort, Deos. ...... | 93 —93 ! 4 1 6! Ari, Oct | j .. 
Salford Corporation ......| Jun» 10 — 1,416 92,276 1:95! City & South London Rly. Coa. Ord. ....| 42 —11. 0319 3 Feb, Aag: 401) 36 
Shanghai veeeseeeeeseees "s : s 9 7 5% | Do. Spor Cent. Perp. Pref. (1891) ....| 103 —110/ 411 6 Feb,- Auz =) oe 
Sheerness ........s. ees] May 31 €5 | + 10 6 OF Dos. (1893) serds Vacves eas Ove eae, » 101 —105 414 3 Feb, Aug oe oe 
Sheffield Corporation ......| Jua» 9 | 6709] - 573 70,187 à Sor Dos SII sas eave tten e araea Sana | 101 —193 | 414 0 Feb, Aug! ,-* ioi 
ngaporeTrams ..........|  « 8 | $10,665] — $218 Morc EP Mss S^ | es VOS cece RR ME | 103 ~103' 415 0! Feb, Auz | 101 | 105: 
| South Metropolitan........| May 31 1397 | + 205 17,711 | 49$ Do. 4per Cant. Perpetual Debs. ...... | 9? —101 319 0 May, Nov e. | > 
uth Statfs s » SL] 1417| + 244 20,062 6/0 , Dublin United Trams, 6 por Coat. Pref...) 192-112 | 5 6 6 Feb, Aug | «+ | ee 
Southampton ........ ee| Jun? 5] 1,245] — 362 11,706 7/0 | Gateshead & District Trams Ord......... | 80-3) |740 a Map 
Southend Corporation .. i o 749| — 311 6,919 .. | Gt. Northern & City Rly. Pref. Ord. (4%). au e | Feb Aug; BI .. 
Southport Tramways Ey May 31 919 + 179 5,335 '7!d.| Hastings & District Elec. Trams, 6% C.P. —} EE Mar, S:pt i ni 
Stalyb'dgsHythe&c,Jt.Bi| — .. D ; i 44% | Do. 4} Dab. Stock sererssesereresne, —?6 '6 2 0 April, Oct | ej .. 
ial irc) T A ee ps . e .. | Imperial Tramways Ord. ....... srece | 3 —3; | a Mar, Sept | + oe 
Sunderland Corporation....| Jun» 9 1,265 | - 473 12,194 iY Do. 6 per Cent. Pref. ...0.0.ccevevece 6 as - Mar, Sept | ++ | ee 
Sunderland District........ Jt "uk "E +e d s"4105 v Do. 44 per Cent. D233. «d Seer xix | 71-70 ! 6 4 6) Jan, Juiy | ee ee 
wansza Trams ..... ess] May 31 | 1,656] + 481 23,976 |t ` 2/6 | L of Thanet E. T. & Lt. 5 per Cent. Pref...| 2-22 1411 0) Mar, Spt! oT 3 
Swindon Corporation ...... hs n ee s 96 Dox-4 per Cost. Deb. Stock sos ess | 75 —8) |S 3 6 Jan, July zm E 
AUNO oe cu A eds "ES 64| + 20 909 i , 6/6 | Lanarkshire Tram vavs ..... "d aite. e G¥-10$ 6 0 0 Feb, Aug | e| .. 
Tynemouth and District s M 500 | - 299 4035 j~ 5?5 , Lancs Utd. Trams 5? Prior Lien Deb. Stx.| 83 —35 9 18 O | Jan, July = T 
yneside Tram Co,........|] Jun? 5 444| — 32 10,371 j+ 4° | London Electric 42%% Deb. Stock ........ 97-7) 4 2 04 " | 93} 27] 
allas2y Corporation.... n 8 1,053 | — 435 393 |— St.i 4% 1. Do. 495 Pref. — eee etae tied e| öl —33 ,417 6 24 82i Bik 
Walsall Corporation ......| p 8 554 | — 9l 12,794 |+ i .. | London United Trams, 5*5 Cum. Pref. .. 51 —5l 2s Jan, July 5H, of 
atrington Corporation....| ,, 6 435 | — 3 4,020 [+ 4% | Do. 4 per Cent, Ist Mort. Deb. Stock ..| 77 —8) | 5 0 Oj Jan, July; 77! .. 
West Ham Corvoration ....| — 6| 2,58|— 859 26,59) |— .. | Mersey Con. Ord. Stock ..... esses. iw" S26 .. + Feb, Aug | l ce 
Weston-super-Mare ......| May 31 392} + 234 1,37) |— l| 8:d.| Metropolitan Elec. Tramways Ord....... ii —1 5.00 ce j oe. 
Wolverhampton Co, 8 978 dS e "T 3i 822 + 406 10,231 + és Do. Deferred eee eensensteeeeeeesaeeve i—ü ee April eene 4 se 
olverhampton Corpn..... June 5 95l — 623 ee 1 0/6 Do. 5 per Cent. Cum. Pref. ....... ee. 127—355 918 3 Feb, Aug tt 
orester seeeseseeeveve] May 3l 441} + 136 dw ag | St | 44% |, Do. 4b per Cent, Deb. Stock..........| 98 —109 | 4 40 0 Jan, July | 99H .. 
rexham ....s.....,0000 3 47|/ + D 2,327 |t -| 5% |" Dc. Sper Cent. Db. Stock ..-......«.. 1 98;—10) | 5 0 0 T 32M... 
Yorkshire W.R. Trams 2e. June 9 1,231 | — 62l 28,669 |— St. | 1196 [Metropolitan Railway Conso!i 1ate1...... I 65 —554 |-2 :2- 6.|-Feb, Aug | 66} 625 
Yorkshire Woollen District. Ma y al 1465! + 335 23,022 I+ * No allowance nas been mage tor accrued interest or redemption, 
EE t Ez dividend. | The London Stock Exchange Committee have deatiged te 1uote these 


i I last year. * Partly electrical: 
(a) These comparisons are with the correspondin period tae sear X Fio d dere 


M Minus 2 dave | Decrease attributable to striks: 
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ELECTRICAL C COMPAN IES’ SHARE LIST.—Continued. 
~a Las, = | Priee | RATE | meen | BUSINESS | n |Last Price | *Rats n | BUSINESS 
2 |D- NAME, Wea, rex cEwr.| O'IDENO | Wax. To E Dri- NAME. Wed., [rex cenr,| DIVIDEND | Wagy ro 
WVIDEND S 5 oo o e el Jane ie YIRLDED. _Jung 12. | ^ /ogno (June 12. |Yrecpep. June 12. 
High.) Low | i 
i Electric nanways and Tramways ~ Continued, £ s d. C | est Telephones, fud Dg: p 
t. | 2: ‘Do Sh pe y. Surplus 319 9j F A l | 
St. jp S per Cent. Preference ......| 86 —88 | 3 19° 6 Feb Aue | 88. 87 [19 re pd Has & Telegh. Cap. St....... E RUM ; 6 9 T 1481’ .. 
St jn | per cent. “aA” Preference....| 85 —87 |4 O 5 Feb, Aug; 894 85) | Ha D. oll. Trust $1,000 4 per Cent. Bds. TF BN : 9! Jan. Juy | s+ | + 
SD cots Convertible Pref, ....| 87 —89 |318 6 | Feb, Aug | 88. .. P $ à o. 4% Cons. Bonds 1936 Lar —]11 | 3 9 35. as sá 
St Er des Cent. Debenture Stock....| 89 —91 |317 9 Jan, July | 894, 8€ sl ze SUE se Tel. 5% Ist Mt. Db. Stk. 102 —101:4 16 O Mar, Sep 74 a 
St, 34% Do 3i per Cent. ' A " Deb. Pre: 88 —90 |318 6 Jan July i 89, ^ 885i i ont ili Telephone ........... Sab asvedbed :4—8 5 8 O , August .. ü 
| Metropolitan District Railway Ord. . 43 —43j - ! Feb, Aug | 44 4l? / b Video Telephone Ord. ..... est | —1i 513 3) Nov. .... .. PM 
dV 44% Do, 4] First Pre... eese enne —92 |417 9 | Feb, Aug, ?li " 0/6 o Sper Cent. Pref, ...ssssses sesa] i—ià |514 O0 May, Nov pin as 
St. | 34% Do. Assented Ext. Pref. (int. Guar. by | | ; 6% National Co. Pref. Stock .......... ....| 100 —103 516 9 Feb, Aug | 183 BU 
Und. Elec. Rlys. Co. of Lendon, Ltd.)) 76 —78 | 411 0! Feb, Aug, | °: z 679 | D. D Stock idus VEN ON A EAE 149 —151 3 19 6 ' Feb, Aug o 1184 
St 3 Do. 3 per Cent. Consoltd. Rent-charge| 75 —77 318 O Jan, July ©, e | 2/6 ues Cent. non-Cum. 3rd Pref. 6i—6à 318 6 Feb, Aug ok 6d 
St, 4 Do. 4 per Cent. Midland Rent-charge) 100 —102 | 3 19 3 Jan, July! +»: edd 43% New York Telephone Co. 30 yr. Bnds... $9 —100 | 410 0 ae i, 93 
St. 4 Do. Guar. Stock 4 per Cent. .... 88 —90 |410 O Mar, Sep. 82) 83; i 1/0 Oriental. siseseseecasouesan eese] 18—133 411 6 April, Oct | j e 
St. 6% Do. 6 per Cent, Pero. Deb: Stock «| 144 —146 4. 2 9° Jan, July T91 Mills, 9761 Do: -O pet Cent. Cum. Pret, scies, esi Ji—lt 1416 O| April, Oct | gri + 
St. 492 Do. 4perCent. Ditto ...... eed 965—983 |42 6 | Jan. July | 971 972r 4% | Do. 4per Cent. Red. Deb. Stock...... | 89 —91 4 8 O | Jan, Ju Sl .. 
1 Bid Potteries Electric Traction Ord......... $—®e | 8 0 0 April, Oct | 32 - fe 44°, Telph. Co. of Egypt 44°, Db. Stk. (red.)! 994—101}: 4 8 6 Jan, July is "i 
1; 0/6 Do. 5per Cent. Cum. Pref .......... h-1 613 6 Feb, Aug 33 Ms : 3/0 . United River Plate Ord. | to 190,000 ..! —8 5.00 uly : P a 
St. ! 4495 | Do. 44 per Cent. Deb. Stock ........ 87 —90 |5 0 0; May, Nov’ «+. «+ st | 2/6 Do. 5perCent. Cum. Pref. ..........| S#—S# 411 0 | June, Dec |. © e 
1, 1/24 | S. Met. Ele Trams & Ltg. 6% Cm. Pref. 4— > 80 | a "TT" St.) 49%) Do. 44 Deb. St. Red. ..............| 025—143, 4 6 0 | Jan, July "j = 1 
100| $% | Sunder: Pe ist Elec Trans 59) IstMtDb. Se 2 pn dee | | | 
underlan IS ec. Irms,o% is oe 0 an, Ju AE H 
10 as. o Eee Rys. Lon. Snares .....-| 6 —H jl jam July b tinae Financial Investments. | | 
" 6 Bonds....... ——— —101 | 410 O ; 102g 10247 5 3/0 | Elec. & Gen. Investment 6% Cum. Pref, Si—4} 7 8 O Jan, Jul "T 
..| 2% | Do. 6% In. bds ...... sese .......| 90 —92 '2 3 6' June, Dec | 91d, 884} 10. 2/0 | Globe Telegraph & Trust . Ln RHET sel 540 Sp Dent fa i !1 
Se Yorkshire (W.R.) Elec. Trams, Ord. «.-- Ad „e | March ej ni s+ [19 3/0 | Do. 6 per Cent. Pref, rees a Zis 490 E DeMrJu| : -- 
ee e per n um. re ecccccí60€00 oe . ee | se í 696 ubmarine a les Trus Pre Eure d —]13 4 1 A 1 "m oe 4^ 
St| 4j | Do. 4j perCent. Ist Debs. .....-.6../ 80 “Bi 5s19 0, jan’ Jup | | POETEN | a DINE ee E 
Electric Manufacturing, &c. | | Colonial and Foreign Electric. | 
St. 44% | Anchor Cable Co. 41% Deb. Stock ......| 994—1014/4 9 O "m . i Railways, Tramways, &c. 
TI. Duc c CE l-k Ts ^ EN | 1 dcs. TASA — TEST 
„O/a | DO. 679 Gum. Frek essees e| Gods | April, Oct : nglo-Argentine 54% Cum. a Pet esu] 95 —5f |418 6! April, Oct m 
o. | Automatic Telephone Mfg.Co. 6°4Cm. Pf.) la—lt s p i . 5 2/9 Do. 5}% Cum. 2nd Pref. ............] JA—S% 5 4 0!) Jan, July Sts 
lj; .. Babcock & Wilcox Ord. ex bonus share | 3&—354 |8 0 O April, Oct |. 3i 3At 495. Do. 4% "Deb. Stock ...e sees ere e | a 4 1 6 June, Dec | 574| 96i 
110/711 Do. Pref, -secececevkkexeseno sue 14—1 3139 E: eae [St 4f% Do. 44°% Deb. Stock ..... seseeseee! 1014 1034/4. 7 0 : 102} 101} 
5| 6/0 ausi aid © Heep Cables Ord.. 7—7h |€13 6| July, Feb | -:, «+ [St 5% | fOo.. 595 Deb. Stock ............ Lee. ! 101 —103 | 417 0° 2x ee | e 
5 3/0 | Do. 6perCent. Pref......esesesesss. 6 —6) | 5 0 O Jan, July ot ..][S9t 5% Auckland Elec. Trams. 595 Deb. (red.)... 10$ —106 4 14 3. Jan, July +: . 
St.'44% | Do 4i per Cent. 1st Mort. Deb. (red.)..| 101 —103 | 4 8 O | Jan, July! -* ; 5. 4/0 | Brisbane Elec Trms. Invest. “Ord xd &bonus 7—7} 5 6 9 ay ... 7) l% 
S.|5% | Do, 5% Mort, Deb. Stock ......+... 103 —105 | 4 15 3 E Sm s 5 2/6  tDo. 5 per Cent. Cum. Pref. .......... 441—531 ' 419 0 May, Nov | 95, 
-. | British L M. Ericsson Mfg. Co. 6 ^, Pf. | $—11 ze M T à t. 4j?5 Do, 44 per Cent. Db. Prov. Certs.....; 100 —103 | 4. 8 9 Jan, July | 102 101 
St. | 44% | British Thoms'n-Houst'n 44% Ist MLDb.| 95 —57 | 412 6 | Mar, Sept «+ | «+ [St 8% ^ British Columbia El. Rly. Df. Ord....... 140 —144 | 531 0, Mar, Sept s! = | 
3} ..| British Westinghouse 10 per Cent. Pref.. 5i VE Feb, Aug | ** | «+ pt. , 6% | Do Pref: Ord. Stock «seen 124 —127 | 414 6 | May, Nov , 120; >». i 
100| 69 Do. 6 per Cent. Prior Lien Dbs. (red.) | 101 —104 | 5 15. 6 - is . .. Bt. 5% | Do. 5%, Cum. Perp. Pref. Stok... WM 111 —114/ 4 7 9 | Jan, July | !!3 | 1123 
St. 4% Do. 4 per Cent. Mort. Deb. Stock . 6l —644 |6 5 0! Jan, July | «= f 49 44% Do. 4} per Cent. Ist Mort. Debs....... | 98)—101b! 4 8 9 April, Oct | -- | =e 
St 5% | Brush Elec. Eng. Co. Prior Lien pe Stk 774—8246 5 0 ne | ee | oe [100 4 ^; Do. Vancouver Power Debs. ........ 03 —105' 4 6 6 | Jan, July !05  .. 
St. |4 % Do. 44% Perp.lst Deb. Stk ........| 54 —59 8 O 9 | Mar, Sept °° .. t. 4%: Do. 4195 Perp. Con. Deb. St. . 1034—1054, 400 sa | 105 104 
St. |4 [3 Do. Perpetual 2nd Deb. Stock vecee.| 37 —42 11i 8 O° Jan, July oe .. [St.| 595 Buenos Ayres Lacroze Trams Ist Mt. ‘Db. (01 —103 ' 4 17 0: Mar, Sept | 102 101 
5; 10/0 ' Callender's Cable Con. Ord...... esf 10$—1!$ 16190 3 Jan, July; ** .. [St. | 6% , Buenos Ayres Port & City Tram, E Mt.. | | | i 
5, 2/6 ._ Do. 2 Cent. Cum. Pret. cvv 5 —5} 417 6 Jan, July = os Deb. Stock: 62% ods noes ewes hs ween xs 93 —97 6 6 O Feb, Aue PE 
St 44% | Do. 44 per Cent. Ist Mort. Debs. (red.)| 100 —102 | 4 8 3 ' Nov, May 1004, .. | 5 4/6 | Calcutta Tramways (1 to 137,610) . Ad 64—6$ | 5 6 O° Mar, Sept | bg 6i 
1/6 ;tCsstner-Kellner Alkali Co. ........ eee 34—3§ | 5 6 9. May, Nov | ..] 5 2/6! Do. Soper Cant Cum. Pref. .......... Al —5Nk 419 O, Jan, July Re p s 
St. 44% |, Do. 4j per Cent. Ist mort. Deb. iin 105 —109 | 4 4 O Feb, Aug 106 | oe St. 44%) Do. 4$° Ist Deb. Stock (red.) ...... 100 —103 | 4 8 O0 Jan, July | s: = 
1! 0/7 ~chadburn’s (Ship) Telegraph Ord. . 144—144 | 7 5 6: March... ce 0/6 Cape Electric Tram Shares ..........5. i— »: m (Wa M 
1' 0/6 | Consolidated Signal Co. ...... did eis — 13 6 O| April, Oct | -+| «| 5 1/3 | City of Buenos Ayres Trams Co.(1904)Sh. 585—548 4 6 0 F.imy AN) Sb 5# 
1! 0/7k| Do. 6 per Cent. Pref. . sales — 8 O0 O | April, Oct | ** .. t. 4% | Do. 4rerCent. Deb. St d qM NE 01 —103 318 6 | June, Dec, >» ve 
.» | Crompton & Co. (Nos. Í to 85,000)...... i— 3% Jan July: * | .. St. 5°% Colombo Tr. & Ltg. 5% Ist Mt. Db..... 94 —9 ,5 2 0 | May, Nov, eœ | ào 
100! 5% | Do. 5 perCent Ist Mort. Debs. (red.)..| 58—68 | 8 6 0| Jan, July, + | ++ f- | 5% Havana Etec. Ry. Con. Mt. 5% $1,000 50 | | 
5' 1/0 | Dick, Kerr & Co. Ord. vss»rserss| OAMl1——L [519 6 pt. .. . | m year Coup. Bds. ......scccceceeucs 101 —104 / 4 77 6 Feb, Aug: IOl} .. 
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NOTES. 
The I.M.E.A. ut E 


THE 17th Annual Convention of the Incorporated Muni- 
cipal Electrical Association has been an eminently successful 
gathering, partlv in the pleasant surroundings of Harrogate 
and partly in the neighbouring towns of Leeds, York and 
Middlesbrough. Our readers will find. elsewhere in this 
issue an account of the proceedings. Here we shall content 
ourselves with a few notes on what took place. Mr. GEORGE 
WILKINSON delivered a suggestive presidential address, in 
keeping with his well-known work on central station pro- 
blems. It will be admitted that the part of the generating 
station in which there is great scope for improvement in 
economy is the boiler house, and for this reason Mr. WIL- 
KINSON'S remarks on condensing will be read with interest 
by all who are wishing to reduce their costs to a minimum. 
There is much that is still very crude. Take, for n 
the size of boilers in relation to their output. If only 2 Ib. 
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to 3 Ib. of steam per hour can be obtained per square foot of 
heating surface, boilers must be relatively large. On the 
other hand. if the method recently elaborated by Prof. BoNE 

can be used, the evaporation mav apparently be increased 


to 20 lb. or 30 Ib. of steam per square foot, and the boiler 


may be correspondingly reduced in size. 
— ———— 


Mr. F. AvroN 5 Paper on "^ Means for Securing Reliability 
gave 


and Maintaining Continuity of Electricity Supply ” 
rise to a good discussion. One feature of this was the intro- 
duction of coal supply as one of the factors in the question, 
and thence a reference to strikes of station emploves was an 
On the part of committeemen there was an 


easy sfep. 
Since 


| evident disinclination to introduce labour questions. 
the LM.E. X. is a technical body, perhaps there is some 
justification for this attitude. We think there is no doubt, 
however, that sooner or later the question whether em- 
plovés of electricity works should have the right to strike 
The responsibilities. of the 


must be considered. seriously, 
and it will 


undertaker are becoming increasingly heavy, 
have to be realised that a handful of men have no right to 
ause loss and hardship to a large section of the community 
in which thev live. 
"rt 

Tug discussion on the Papers bv Messrs. F. M. Lone and 
H. H. Homes on Eleetrie Cooking was spirited. though, 
rather too much concerned. with small points of 
It is not to be expected that the 
There was 


perhaps, 
detail of equipment. 
design of cookers is vet to reach finality. 
Mr. W. SILLERY, who spoke critically of 


only one speaker, 
and his 


the rehabilitv of the apparatus now on the market. 
remarks were by no means endorsed, either at the meeting 
or in the subsequent informal discussions between members. 
The most important information brought to light was that 
in the form of load curves showing the effect of low tariffs 
in developing a heating and cooking load. Some engineers 
have been afraid that load xo developed would come rather 
on the present peak and would not justify a low tariff. The 
results obtained at Southampton and elsewhere show that 
there is no ground for this fear, and that even energv at the 
low price of 1d. per unit is showing promising results from 
everv point of view. The kevnote of the discussion was 
optimism. 


L. Pearce on the “ Limitation of 
' gave rise to a keen discussion, 
The fact that the Paper had 


Tur Paper by Mr. S. 
Rate Relief from Profits ' 
mostlv by committeemen. 
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been written by an engineer seemed to stir committeemen 
into greater energy than might otherwise have been the case. 
We have recently expressed our views on this question, so 
that we need not sav much on the present occasion, The 
course suggested bv Mr. PEARCE is a moderate compromise 
between paving nothing towards the relief of the rates and 
paving all that can be squeezed out of an undertaking. We 
were glad to note that committeemen were generally averse 
to paying these large sums. but the difficulty is that a Council 
can alwavs over-ride a committee, and the temptation to 
relieve the rates seems to be overpowering. It appears, 
therefore, highlv desirable that the extent to which profits 
mav be so utilised hile be decided once for all by Par- 
liament. 


An Innovation in Car Construction. 


ALTHOUGH tramway practice in this country has followed 
more or less standard designs, considerable activitv has of 
recent vears been evidenced in the evolution of improved 
tvpes of cars, the shortcomings of existing tvpes becoming 
more and more pronounced with the growth of tratie. ` Inno- 
vations have usually been largely concerned with the arrange- 
ment of the staircases between the upper and lower decks. 
although Mr. C. W. MautiNs. general manager of the Liver- 
pool Corporation Tramwavs, recently obtamed the per- 
mission of his Committee for tl.» construction of two cars 
involving radical departures from the customary types. 
In America more attention appears to have been devoted 
to this question, and marked success has attended the 
introduction of " pay-as-vou-enter ^ cars, which are now 
also being considered seriously over here. In the present 
issue we describe a new type of single-deck car which has 
just been placed in service on the streets of New York. and 
which is noteworthv for the number of departures that 
have been made from standard. practice. 
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Tue striking feature of the new design is the abolition 
of the step, the floor of the car where passengers enter and 
leave being only about 10 in. above the ground, and rising 
gradually to each end of the car. The absence of a step and 
the interlocking of the doors with the motor circuits and 
car axles, so that the car cannot be started until the doors 
are tightly closed. and so that the car has to come to rest 
before the doors can be opened. should add to the comfort 
and safetv of passengers. who, moreover, on entering or 
alighting from the car. are continually in view of the con- 
ductor. The latter never departs from his position near 
the entrance. and passengers pav on boarding the car. 
Other features to which we would draw attention are the 
absence of end platforms, the elevated position of the 
motorman. who is provided, it mav be noted. with a com- 
fortable seat. the automatic regulation of the ventilation 
according to the number of passengers in the car. the use 
of a dead man’s handle on the motorman s controller, and 
the position of the destination indicatdts. In fact, the new 
design bristles with innovations of considerable interest to 
tramway authorities, 


City of London Lichtinz.— llie Court of Common Council 
of the City of London are recommended by the Streets Com- 
mittee not to exercise their option to purchase the undertaking 
of the Citv of London Electric Lighting Co. in 1914 when the 
opportunity will arise. 

“Faraday House Journal."—The current number of this 
7" Journal ^ contains as its main attraction an article on the 
" Necaxa Power-House Dams and Lipe Line," by Mr. E. B. 
Ritson. Full details are also given of the doings of the Faraday 
House Old Students! Association. both in a collective capacity 
and as separate units. 

Proposed Engineers’ Club.— We have received particulars 
of a club which it is proposed to form in Manchester for 
engineers and others who are intimately connected with 
engineering. A Committee, composed of members of the 
Councils of local technical societies, have agreed that such a 
club is desirable. aud it is considered that a membership of 
300 would justify its formation. A meeting is to be called at 
an early date of those who have intimated their desire to 
Jom, and meanwhile all information can be obtained from Mr. 
A. L. Green. 8, Westminster-avenue, Manley Park. Manchester. 

Birthday Honours.— The Honow. List issued last Friday 
on the occasion of the King's Birthday contemed as usual but few 
names connected with phvsical science or engineering. We give 
below those which will be familhar to reeders of Tug ELEC- 
TRICIAN ;— 

Baronets: H. L. Tangy, Esq. is the deputy-chairman of the well- 
known Birmingham engineering firm of Tansves (Ltd.) 


KsicuT- : R. Noti rn Holland, Esq. is H.M. Trade Commissioner 
in South Arica. 


C. A. Krug Bey. C.B.. has Jong been connected with the Post 
Office service in various capacities, and is now Comptroller and Accountant- 
General. 


George Parish, Esq. is à well-known writer and authority on economical 


subjects, and has been connected with ©“ The Statist " in an editorial 
capacity for many Years. 


CB.: R ALS, Redmayne, E3q.,is well known to our readers as the 
chief Inspector of mines, a post he ha: held since 1208. 


CLE S. K. L. Yeats, Esq, is the Account int-General of Posts and 
Telegraph in [ndia. 


C.M.G.: D. Robertson. Esq. is the Secretary of the Post Office and 
Telegraph Department of New Zealand. 

Theory of a New Form of the Chamber Crank Chain.— 
Ina Paper on this subject read bv Dr. H. N. Hele-Shaw, F.R.S., 
at a recent meeting of the Roval Society the author commences 
by showing in what way the mechanism is derived from the 
ordinary type of crank mechanism. its various phases being 
indicated diagrammatically. One feature of the mechanism 
which is of practical importance is that the crank is fixed, and 
so a variable stroke can be obtained by very simple means. The 
new feature of the mechanism, which results in somewhat 
remarkable properties, is the employment of what is called "' 
floating «wide ring.” This device largely reduces the friction 
of the contrivance when working under high pressures. An 
analysis of this mechanism is given and the expression for the 
reduction of loss in its operation, both by ordinary. friction 
and in churning by liquid friction losses, A particular example 
is given, and results are plotted graphically of a series of 
tests in which tlie data obtained from the use of a floating ring 
are compared with tests of a mechanism without such a device. 


Oable Interruptions. Date of Int-rruptior. 


wrap "rr clea ects May 26, 1910 
Cadiz—Tangier ............- eT ess. Feb. 27, 1912 
Alhucemas —Penon de la Gomora................. Feb. 28, 1912 
Ceuta—Estepone ....essesssssesrsossasssssieso ras Feb. 28, 1912 
Melilla—Chafarinas ......... TURON T Feb. 28, 1912 
Cadiz —Teneritfe.................. A PEIE TTT HRS: Feb. 29, 1912 
Jeddah—Suakim ..... cesses esee as ceo . Mar. 4, 1912 
Chafarinas —Nemours ............... eene April 10, 1912 
Salonika—Lemnos  ............- arienk nnda april 18, 1912 
Chio— Tenedos ........... Mo HT eese April 20, 1912 
Syra—Chio (1and 2) ........ —— AE EOE js AO 1912 
Scalamova—Samos ..... MC TN QUIS shee IE April 21, 1912 
Marmariza—Hhodes.....................-. esses, April 21, 3912 
Bessika— Tenedos  ..... PEENE RE ETET ted April 24, 1912 
Sitia—Rhodes ........ ds esses. May 2,1912 


Fort de France— Paramaribo . isssscakexi issus. June 6, 1912 
Kotonou — Libreville ......... eee eese JUNE 12, 1912 
Bonny—Duala ................ esee goods June 16, 1912 
Oran—Tangier ..... gon TONERS, June 16, 1912 


ay i ae 


— 
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Current Topics. 
Subjects of current interest dealt with in this issue include 


the following :— 
We give a complete account up to last evening (Thursday) of the 


Convention of the Incorporated Municipal Electrical Association. 
The presidential address was delivered by Mr. G. Wilkinson. of 
Harrogate. and the following Papers were read : ‘* Means for Securing 
Reliability and Maintaining Continuity of Electric Supply," by Mr. 
F. Ayton; “A Cooking Load from the Supply Station point of 
View.” bv Mr. F. M. Long: " Electrical Cooking Apparatus.” by 
Mr. H. H. Holmes; ‘* The Limitation of Rate Relief from Profits.” 
by Mr. S. L. Pearce: and " Organisation in Electrical Supply 
Undertakings.” by Mr. €. M. Shaw. Abstracts of these Papers and 
of the discussions that took place are given in this issue ; ; also of the 


discussion on `“ Automatic Pressure Regulation." opened by Mr. 


S. J. Watson vesterday. 

Mr. W. R. Cooper contributes an article on ` The Problem of 
Electrically Hcating Domestie Water Supply." 

We describe a novel type of tramcar without a step recently 


introduced in New York. 

We conclude our account of the Glasgow Meeting of the 
Institution of Electrical Engineers. and an abstract is given of 
Prof. Silvanus P. Thompson's lecture on V“ The Magnetism of Per- 


manent Magnets," 

Municipal Loans.—L.C. Board inquiries have been held at Leeds, 
Nelson and Whitwood into applications of the Councils for sanction 
to borrow monevs for extensions of tho electricity supply. under- 
takings. 

Parliamentary. —A Select Committee of the House of Commons has 
been considering the Sheffield Corporation Bill this week. "The tram- 
way clauses, and the electric wiring and fittings clause were passed. 


Legal.—The Railway and Canal Commission have continued the 
hearing of the arbitration proceedings in connection with the differ- 
ences between the National Telephone Co. and the Postmaster- 
General as to the purchase price of the Company's undertaking. 


An interesting judgment of the Court of Appeal as to agreements 
in restraint. of trade. and an important decision as to contracts of 


service, are also reported. 
Companies’ Meetings and He ports.— The meetings reported include 


those of the Buluwayo Waterworks Co. and the United Electric 


Tramways of Monte Video. 
The reports abstracted include those of the Aluminium Corpn., 


Aron Electricity Meter. Direct United States Cable Co.. Electric & 
General Investment Co., Globe Telegraph & Trust Co.. Mexico Light & 
Power Co.. Mexico Tramways Co., Nairobi Electric Power & Light- 
ing Co., Singapore Electric Tramways and J. G. White & Co. 


Capital [ssue, — An. abstract of the prospectus of the Letters 


Patent Insurance Co. is given on another page. 


OBITUARY. 


E. V. Wyse.—It is with deep regret we have to record the death 
of Mr. E. V. Wyse. superintendent of the Eastern Telegraph Co.'s 
station at Carcavellos, Portugal. He had been ailing for some time, 
and was contemplating a visit to Vichy when the end came on 


Monday morning with painful suddenness. 

Mr. Wyse was born at Waterford some 64 years ago, and joined the 
Electric Telegraph Co, at the age of 15. On account of his brilliant 
qualifications as a telegraphist he was selected by the late Mr. W. T. 
Ansell for the submarine cable service. His first appointment in that 
service was at Modica in 1869. From fadi ‘ain the following year he 
was transferred to Suez. With the exception of two years at Malta, 
all the remainder of his long career waa passed at Carcavellos as elec- 
trician, assistant superintendent and superintendent. He was a keen 
cricketer, and encouraged his staff in all manly exercises, exercising a 
paternal relationship to them which at all times fostered a feeling of 
goodwill and good fellowship at “ Car.” His death will make a «sad 
blank, not only in his family. but among a wide circle of friends and 
acquaintances all over the world. He leaves a wife (the daughter of a 
former Eastern superintendent) and two daughters, his only son having 
died while at school in England a few vears ago. 

On the receipt of the sad news Nir John Denison- Pender. the managing 
director of the Eastern Company, telegraphed his own and Lady Penders 
deep sympathy, and a wreath was sent to Carcavellos expressing the 
sorrow of the directors and staff at head ottice. 

Mr. Wyse took a keen interest in all matters affecting the telegraph 


service, and was one of the earliest associate members of the Society of 
Telegraph Engineers (now the LE.E.). He was a Commander of the 
Portuguese Military Order of Our Lady of the Conception of Villa Vicosa 


member of the firm of Messrs. 
neers. of Perth. Western. Australia. 
and became associated with Mr. Splatt in 1896. 


ferred to the companies. stations in Europe, 
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L. J. B. Warr.—The death is announced of Mr. L. J. B. Wall, a 
Splatt. Wall & Co., electrical engi- 
Deceased was 42 years of age, 

Mr. Wall was a 
Member of the Institution of Electrical Engineers of England and the 


Institute of Electrical Engineers of America. 


PERSONAL NOTES. 


W. H. Asp. —We recently announced the retirement of Mr. W. H 
superintendent at the Eastern & Associated Telegraph Co.'s 


Ash. > 
training quarters and cable station at Portheurno. Cornwall. 


Mr. Ash joincd the telegraph service with the old Electric Company at 


Torquay in 1861. and has thus seen more than 50 vears’ active telegraph 
- old 


service, He was afterwards located at Plymouth, and when the 

Sonth Devon Railway Co, changed their telegraph system from double to 
Ash was loened to teach the railway telegraph men the 
Laicr he was appointed to Brisiol, and later 
still to the relay station at Haverfordwest. This practically completed 
his first section of service in telography. In. 41869 Mr. Ash Pecered an 
appoiniment in what was chen ihe Falmouth, Gibraltar and Make Tele- 
graph Con one of the forerunners of the Eastern Telegraph Co, Mr. Ash 
became one of the insiructors to the men engaged to work the mirror on 
cables about to be laid. The first school for the purpose was esiab- 
lished at the works of the Telegraph Construction & Maintenance Co, in 
Wharf-road, London, N., which works are still in active occupation bs 
tutta Percha Co., a section of the T.C. & M. Co.'s business, and a 
notable centre of electrical industry, Jt was in June, 1870, that the 
Eastern Company commenced working, and Mr. Ash was appointed, 
alone with the late Mr. W. T. Ansell, to open the company’s London 
office, at 74, Old Broad-street, At that time one room gave sufticient 
space for instruments, batteries, superintendent, clerks and messengers 
however, long to remain so, and very shortly afier rooms 
necessarv to remove the chief 


single needle Mr. 
single needle instrument. 


the ( 


This was not, 
were added gradually, until it became 
ope rating offices to their present site, at TT, Old Broad-street, the Eastern 


Company s chief London station. In July, 1877. Mr. Ash was appointed 
to Porthcurno, and here he has remained until 1912, a period of 16 vears, 
and has witnessed the growth of the great system operated by the Asso- 
ciated Companies both in regard to the large increase in the number of 
cables, the increased speed of these cables, and the training and upbring- 

RON 


ing of the large staff of operators and operating officials who, after passing 


g 
through the London training school, zo to Portheurno before being trans- 
Asia, Australasia. and 


Africa, &e. 

With the object of expressing their affection and regard for Mr. and 
Mrs. Ash on the occasion of Mr. Ash’s retirement from Porthcurno, 
Cornwall, a dinner and entertainment will be given-in the mess room of 


the staff quarters to-morrow (Saturday), when a presentation will be 
made on behalf of the staff at home and abroad. Mr. and Mrs. Ash will 
be present at the dinner and at the entertainment to follow. Both 
marricd and single members of the companies’ staff at Portheurno will 
take part in the proceedings. The presentation consists of two silver 
entrée dishes, a silver revolving dish, adaptable to various uses, and a 
diamond and pearl pendant for Mrs. Ash. These presents have been 
subscribed by the directors, by the officials at head office, and by the staff 


at Porthcurno., &c. 
Dr. W. H. Eccles, head of the Department of Mathematics at the 


South-Western Polytechnic Institute, has been appointed to the new 
University Readership in Graphics tenable at University College. 
This post carries with it the status of a teacher appointed by the 
Senate of the University, and is a result of a division of the work of 
the Department of Applied Mathematics and Mechanism. the chair of 
which was recently resigned by Prof. Karl Pearson. That part of the 
mathematical work which deals especially with the requirements of 
the engineering students will now devolve upon the Reader in 
Graphics. 

Sir Maurice Fitzmaurice, chief engineer to the London County 
Council, has resigned as from Dec. 31 next, in order to commence 


private practice. 


APPOINTMENTS VACANT AND FILLED. 


The Council of the County Borough of West Ham invite appli- 
cations for the position of engineer and manager of their electricit v 
Salary £550 per annum, rising by annual increments. 
Applications to the town clerk (Mr. 
West Ham. by 4 p.m., Friday, 


undertaking. À 
of £50 to à maximun of £700. 
Fred. E. Hilleary), Town Hell, 
June 28. See an advertisement. 

A principal is required for Crewe Technical School. Salary £300 
per annum. ee vtions to Mr. H. D, Struthers, Education Office, 
Crewe. by June 25 

A teacher of phis sies (two evenings a week) is required for the 
Norwood Technical Institute. Fee 10s. 6d. per attendance. Appli- 
tions to Education Officer. L.C.C.. Education Offices, Victoria. 


Embankment. W.C., by June 22. 
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Ilford Urban Council require a manager for the tramways. — Salary 
£400. rising by annual invrements of £20 to £500 per annum. Appli- 
cations to the Clerk and Solicitor by noon. July I. 

An advertiser requires a designer for first-class h.t. switchboard 
and ironclad switchgear. 

A shift engineer is required for the electric light department of 
Southern Nigeria for two tours, each of 12 months continuous resi- 
dential service. Salary £300 a vear, rising to £350 by annual incre- 
ments of £10. Applications at once to Messrs, Preece. Cardew & 
Snell. 8. Queen Anne’s-gate. Westminster. S.W. See an advertise- 
ment. 

Messrs. Vickers (Ltd.). Barrow-in- Furness, advertise for a capable 
draughtsman. thoroughly conversant with warship electrical installa- 
tions. 

A large electrical firm advertise for a draughtsman. with experience 
of switehgear design. 

Mr. C. Chevallier. at present superintendent at St. Helena. suc- 
ceeds Mr. W. H. Ash at Portheurno, Cornwall. and will enter upon 
his duties at Porthcurno in July. 

Mr. €. Lehmann. the Eastern Telegraph Co.'s superintendent at 
Trieste. has been appointed to sueceed the late Mr. Wyse as superin- 
dent at Carcavellos. Portugal. 


INSTITUTIONS AND SOCIETIES. 


Royal Society of Arts.— The Council of this Society have awarded a 
silver medal to Prof. G. W. O. Howe for his Paper on " Recent 
Progress in Radio-Telegraphvy. and to Mr. E. Kilburn Scott for his 
Paper on ** The Manufacture of Nitrates from the Atmosphere." 

Optical Convention.—This convention began its activities on 
Wednesday last when a reception was held in the Science Museum. 
Exhibition-road. at l2noon. In the evening the Presidential Address 
was delivered by Prof. S. P. Thompson, F.R.S.. and afterwards a 
reception took place in the Science Museum, On Thursday a meet- 
ing was held at which Papers on Photographie Optics were read, and. 
as will b» seen by reference to th? Arrangements of the Week,” the 
Same course will b» followed to-day. on Monday and on Tuesday. 

During the course of the Conveation a special exhibition of optical 
and general scientitie apparatus will be on view in the Southern 
Galleries of the Science Museum. This exhibition is divided into 
three main sections. the first of which is a trade section: in this 
British optical manufactures are very. fully represented. This 
exhibit is divided into 19 classes. ranging from optical glass to drawing 
and calculating apparatus. and including optical projection appara- 
tus. photometric apparatus and globes, shades and retleetors. Elec- 
tricity makes an appenrance in the astronomical instrument section 
for driving and controlling equatorials and pendulums. and again in 
a greater degree in the section devoted to optical projection apparatus, 
where Messrs. Newton & Co.. Reynolds & Branson, and the West- 
minster Engineering Co. show are lamps designed for this purpose. 
In the photometric seetion Messrs. Everett. Edgecumbe & Co, are 
showing their luxometer and the Trotter portable photometer, as 
well as a standard photometer bench for commercial lamp-testing. 
and other electrical testing apparatus. In. this section Messrs. 
Alexander Wright & Co, are showing their standard photometer 
bench as well as a Simmance & Abady street photometer and a new 
hand photometer for street work. The illumination section includes 
complete exhibits by the Adail Electrical Co.. Benjamin Electric Co.. 
the General Electrie Co. and the Union Electric Co. of their well- 
known lamps and glassware for obtaining adequate and restful 
illumination. There is besides a loan collection comprising some 
extremely interesting instruments from the historical. point of 
view. and also a considerable number of instruments of special 
scientitie interest. In addition to this exhibition there is a tempo- 
rarv library formed by a collection of volumes bearing Upon opties, 
and a portrait gallery of pictures and engravings organised by Mr. 
G. H. Gabb. Great interest is attached to the " Isaac. Newton " 
Room which has been furnished by the Spectacle Makers. Company, 
and is fitted up with apparatus constructed in accordance with the 
deseription given by Newton in his “ Opticks " of the apparatus 
which he himself used in some of the principal experiments described. 


Electrical Trades’ Benevolent Institution.—('ollecting books are 
now ready, and can be obtained from the secretary. Mr. F. B. O. 
Hawes, IN. Park-mansions. Vauxhall Park. South Lamb th-road. 
London. S.W. "Those who wish to qualify for membership of the 
Institution. and who cannot afford to pay the subscription. will find 
these collecting books a ready means of accomplishing their object. 
Besides helping the charity, the collectors will bo “earning their right 


for nomination as pensioners should they in after life be in necessi” 
tous cireumstances, and thev are also obtaining votes regarding the 
appointment of others to suelh pensions," The conditions by which 
such collectorships are governed are set out in the book. 


EDUCATIONAL NOTICES. 


Proposed Sussex University.—The proposal to provide a University 
for Sussex was endorsed on Monday by a representative gathering 
of Hastings residents. 

City and Guilds Technical College, Finsbury.— This college provides 
instruction for students who are preparing to become engineers or 
chemists, and for engineering pupils who desire to supplement their 
practical training by a two-vewrs course in the principles of engi- 
neering science. The instruction is mainly given in the various 
laboratories. 

The subjects of the entrance examination are mathematics and English, 
but the matriculation of any British University is accepted instead. The 
courses in mechanical and electrical engineering cover a period of two 
vears, and those in chemistry three vears. There are arrangements also 
for three-year courses in engineering. for those who desire. Particulars 
from the College, Leonard-street, City-road. or from the City and Guilds 
of London Institute. 3, St. Helen's- place, E.C. : 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, June 21st (to-day). 
INconPoRATED MUNICIPAL ELECTRICAL ASSOCIATION. 

10 a4... Annual General Meeting at the Hotel Maiestic, Harrogate. 

2:30 pm. Motor Char-a-banes leave the Kursaal, Harrogate, for 
Ripon, Studley Roval and Fountains Abbey. 

PHYSICAL SOCIETY. 

10a.m. Joint Meeting with the Optical Convention at the Im- 
perial College of Science, Imperial Tnstitute-road, South 
Kensington. Agenda: 7 Demonstration of „Apparatus for 
the Teaching of Optics" by Dr. G. FL C. Searle, F.H. ; 
" Ditfraction Patterns.” by Mr. J. W. Gordon: © The Shape of 
Scales required for Retlecting Instruments: with Concave 
Mirrors," by Mr. E. H. Revner: " On the Visibility of Distant 
Lights,’ by Messrs. C. C. Paterson and B. P. Dudding ; 
‘Some Points in the Use and Design of Refractometers,” by 
Dr. T. M. Lowry ; and “ Nome Recent Advances in the Measure- 
ment of Ligat and Hllumination," by Messrs. J. S. Dow and V. H. 
Mackinney. 

S p.m. Mecting at the Imperial College of Science. Agenda: “ Models 
Illustrating Geometrical Optics" by Prof. S. P. Thompson, 
F.R.S.: © On the Measurement of Colour," by Mr. A €. 
Jolley and Mr. O. Bull; and “ Optical Pyrometry," by Dr. J. A. 
Harker, E.R.S. 

OPTICAL CONVENTION. 
MONDAY, June 24th. 

10 a.m. Reception of Members of the Optical Society. by. Sir 
D. Gill. K.C.B.. F.R.S., at the Imperial College of Science and 
Technology. Meeting for the reading of a number o? Papers on 
Optics. . 

3 pan. Visit to the National Physical Laboratory. 

TUESDAY, June 25th. 

loam. Reception of Members of the Royal Astronomical Society 
bv the Astronomer Roval (Mr. F. W. Dyson, FARIS.) at tne 
Imperial College of Se cnc Meeting for the reading of Papers 
on Ot:c-. 

J p.m. Visit to the Roval Observatory, Greenwich, by invitation 
of the Astronomer Roval. 

Spam. Meeting in the Metallurgical Lecture Theatre, Imperial 
College of Science, Public Lecture on " The Great. American 
Observatories,” by Prof. H. H. Turner, F.R.S. 


TRAMWAYS AND LIGHT RAILWAYS ASSOCIATION. 
THURSDAY, June 27th aud Friday, June 28th. 
Annual Congress at Swansea, 


FRIDAY June 28th 
Prysicat SOCIETY. 

5pm. Mecting at the Imperial College, Imperial Institute-road, 
South Kensington. Agenda: P" Hysteresis Loss as affected. by 
Previous Magnetic History, by Prof. Ernest Wilson and 
Messrs. B. C. Clavton and A. E. Power; ^ The Efficiency of 
Generation of High-frequency Oscillations by means of an 
Induction Coil and Ordinary Spark Gap.” by Prof. G. W. 0. 
Howe and Mr. J. D. Peattic; " Dielectric Hysteresis at Low 
Frequencies. by Prof. W. M. Thornton: "7 The Resistance to 
the Flow of Water along a Capillary Soda Glass Tube at Low 
raies of Shear, by De. A. Griffiths and Miss €, H. Knowles. 
and “ Self-Demagacitisaiion of Steel,” by Messrs. S. W. J. 
Nmiih and J. Guild. " 
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SEVENTEENTH ANNUAL CONVENTION OF THE INCORPORATED MUNICIPAL 
ELECTRICAL ASSOCIATION, 


The attendance at Harrogate, which is the centre this vear of 


historie times. He referred to the derivation of the name of 


for smoking purposes the members (including the president) lit 


the Convention of the Incorporated Municipal Electrical electricity from the Greek name for amber, and by using amber 


Association, is well up to the standard of recent vears. The 
Northern Spa is well provided with hotels, and has experienced 
no difliculty in accommodating the delegates attending the 
Convention. The greatest influx of electrical visitors was on 
Wednesdav, the dav of the annual dinner, this function being 
held a day earlier than on previous occasions. The headquarters 
of the Convention have been fixed at the Hotel Majestic. 
particularly fine building occupying a commanding and select 
site overlooking the Kursaal. In this latter building the 
initial meeting of the Convention was held, as well as the 
reception and concert which were arranged for Tuesday 
evening by the Mavor and Corporation of Harrogate. As an 


a 


electrical centre Harrogate can only boast of its own supply 


works ; consequently it is not surprising that the Convention 
programme takes the members farther afield to Leeds. Middles- 
brough and York. The first two named centres. present 
useful object lessons in the industrial consumers which are 
connected to the mans of the respective supply authorities. 
The selection of Middlesbrough may be regarded as especially 
happy, because the Corporation there purchases a portion of its 
energy from the Cleveland and Durham County Hleetric Power 
Co. At one time anv such co-operation between municipal 
and company undertakings would have been regarded as quite 
impossible. 
Among the members who are attending the Convention 
we may mention :—Mr. Geo. Wilkinson. (president); Mr. 
C. E. C. 5hawfield. (vice-president) of Wolverhampton. 
Messrs. S. L. Pearce (Manchester); W. W. Lackie (Glasgow) ; 
and J. Christie (Brighton), who are past-presidents: and 
Messrs. F. Avton (Ipswich); Alderman Bruce (Sunderland) : 
A.C. Cramb (Croydon) ; Coun. Crowther (Sheffield) : C. Furness 
(Blackpool) : Coun. German (Brighton); F. M. Long (Norwich) ; 
H. Richardson (Dundee): Coun. Rowntree (Harrogate); A. H. 
Seabrook (Marvlebone) : 8S. J. Watson (Burv): Alderman C. 
West (Coventry); Bathe Willock (Glasgow); W. Wyld (Birken- 
head): Ici 
(hon. treasurer); H. Faraday Proctor (hon. secretarv) ; and 
C. McArthur Butler, F.C.].5. (secretary). 
{mone the manufacturers and commercial men we mav 


mention Mr. A. B. Anderson. Mr. F. H. Nalder. Mr. W. Craw- 


ford, Mr. H. H. Berry. Mr. Havdn Harrison, Mr. C. Wilson. Mr. 
F. S. Grogan. Mr. E. P. Barfield. Mr. R. Wilson Smith. Mr. E. 
s Brooking, Mr. E. S. 


Coote, Mr. E. W. Willcox, Mr. * C. T. SN. 
New, Mr. E. S.Barralet. Mr. J. Snow Huddleston, Mr. M. B. Field, 
Mr. Seton Chisholm. Mr. A. J. Cridge. Mr. E. Sharp. Mr. R. W. 
Schofield, Mr. Guy Campbell. Mr. R. McClellan, Mr. F. Chiswell. 
Mr. F. Nash. Mr. H. G. Wilkinson. Mr. G. D. Seaton. Mr. J. R. 
Dick, Mr. IT. Scholev. Mr. J. P. Gregory. Mr. T. R. Renfree, 
Mr. R. Borlase Matthews, Mr. M. New, and many others. 


Harrogate, Tuesday. June 15th. 


At the opening meeting of the Convention on Tuesday 
morning, Councillor J. S. Rowntree, M.A. (Mavor of Harrogate 
and a member of the LM. B.A. Council) said it gave him pleasure 
to open the Convention and to welcome the company to Harro- 
gate. He wassorrv that the clerk of the weather was not in such 
à good humour as he usually was at Harrogate, but he trusted 
that before the visitors went they would have an opportunity 
of seeing Harrogate at its best. [t was a pleasure to do honour 
to President Mr. Wilkinson. He sat under him as his chairman 
for two years, though nominally he was sitting over him. It 
behoved him, however, to sit at the feet of the president to 
learn about ohms, amperes, units, resistance coils and so on, 
and he felt that he now knew the difference between a unit and 
an ampere. The president had asked him not to tell tlie com- 
pany that electricity was mm Its infanev. He had no intention 
of making any such remark, as its history dated back to pre- 


Alderman G. Pearson (hon. solicitor); J. E. Edecome | 


* cleaning. 


their fires to their patron saint daily and hourly. In regard to 
the president he mizht sav " Bright amber shines on his electric 


The president had several times endeavoured to per- 


chair. 
ranted to see 


suade him to do his cooking by electricity, but he y 
the time when electric heating and cooking could be put before 


the public in such glowing and truthful terms (laughter) that 
there would be no doubt as to whether they adopted it or not. 

Mr. Wilkinson, in moving a vote of thanks to Mr. Rowntree, 
expressed his appreciation of the Mavor's kindness in opening 
the Convention. He could see gentlemen from the Continent 
present, and he thought thev would feel as much at home in the 
town as those who resided there. He believed this was 
the first time the Convention had been held in a town of less 
than 120.000 population. 

Bailie Willock (Glasgow) seconded, and referred to a story 
that an old woman in Scotland had said electricity was alto- 
Scotch. It was a Scotchman who captured the “ deil " 


| 
| 
| 
| 


el 


gether 


| and harnessed him first and he was an exciseman, and electrical 


— —Ó— 
— —— — — 


engineers had been trving ever since to get him properly har- 
nesxed, and the Papers read at the Association's meetings were 
alwavs with a view to harnessing and getting the " de'il " under 
proper control. 

Mr. Wilkinson, in putting the resolution. (which was carried 
unanimousiv). related a story of a Scotchman who, after a visit 
to London, told his prine ipalsi in Glasgow that he met no English- 
men in England—he only interviewed the heads of departments. 

VMter Mr. Rowntree had acknowledged the vote of thanks, 
Mr. Wilkinson delivered his Presidential Address... 


PRESIDENTIAL ADDRESS, * 


BY G. WILKINSON, 
(Chief Electrical Engineer, Harrogate.) 

Referenes is first made to the rapid rate at which electricity supp! 
has developed, and to the fact that. owing to the advent of the motal 
lamp. the likelihood of gis undertakings regtining pirt of the 
lighting business thov have lost is now remote. Indeed, gas for 
internal illumination need no longer be rogardod as a serious eom- 
petitor in new districts, nor in better class areas where electricity 
supply is available. 

With regird to street lighting. gas has the enormous advantage 
of being already in possession. and to transfer it to electric illumina- 
tion involves the expenditure of additional capital. "The demand 
for better illumination in main thoroughfares, however, calls. for 
the introduction of high-pressure gis lighting or flame are lamp: 
both entailing capital expenditure and increased maintenance costs, 
In both items it is found that flame arc lighting compares fav ourably 
with pressure gis lighting. while the lighting effect is emphatically 
in favour of the electric k: amp. 

For sidg-street lighting, where the local authority controls both 
the gas and electricity undertakings. the economy of changing from 
the old illuminant to the new, excepting in new streets, has, [ think, 
vet to be demonstrated. Where, however, the local authority owns 
the electricity works and a compiny owns the gis works, there are 
probably few eases where the ehangs cannot be effected with a 
si ving to the ratepivers and an improvement in the lighting. This 
app: i in BC where eleetrie cibles are already laid for general 
supplv. Ex xamp! es of such conversions from gas to electric lighting 
may be seen in many streets in Harrogato ; the old gis posts and 
lanterns are retained. but the latter are preferably used with the 
sides and bottoms unglazed so as to save the expanse and trouble of 
Out of a total number of 2.300 ordinary posts in the side 
streets, 650 have already been taken over and converted by the 
electricity depirtment, at an average cost of 32s. per post. including 
all charges. The metal lamps are nnintained by the lamp manu- 
facturers at a fixed price por post per annum, and the cost por lamp 
per annum —including lamp renewals—is the sanie as is paid for gas 


excluding renewals. This price allows a small margin of profit to the 


Electricity Committee. 
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Service Cables.—In the Board of Trade regulations the minimum 


size of service cable allowed is stated as the equivalent of seven 


No. 20 wires, and at 1,000 amperes per square inch has a carrving 

capacity of 7 amperes. At 200 volts such a service cable is capable 

of carrying 1-4 kw. 

_waste of copper, especially in view of the use nowadays of metal 
filament lamps. 

One reason given for insisting on large service cable is that con- 
ductors of smaller sectional area ere mechanically weak. ‘This is 
not so if such cables are made with the lead and return conductors 
arranged concentrically and enclosed in a lead tube. I have had 
experimental concentric lead-covered service cables in continuous 
use for nearly 15 vears with uniform success, the inner conductor 
being made up of 7/22 copper and the outer being made up to the 
equivalent area by No, 28 N.W.G. copper strands. 

For services to small properties. cottages and the like. the Har- 
rogate Corporation have obtained the Board of Trade’s permission 
to use concentrie lead-covered cable consisting of 7/22 inner con- 
ductor, with an approximately equivalent section in the outer made 
up of 39/30 S.W.G. copper. For services to street lamps in side 
streets, permission is also granted to use a concentric lead-covered 
cable having a single I8 S. W.G. inner conductor with an equivalent 
aggregate section in the outer made up of 30 S.W.G. copper strands. 
The copper contained in these services is ampte for all practical 
purposes. To prevent strain on these services they are Jaid in 
wrought-iron tubing. One valuable feature of this street lamp 
cable is that in no case ean it develop a short-circuit on the distribu- 
tion mains. Short-circuit tests at 100, 200 and 2.000 volts have 
shown that the 1/18 inner conductor has, in every case. volatilised 
and disappeared. at once locating the fault. 

The early medification of the Government regulation with regard 
to service cables is à task to which I think this Association may with 
advantage address itself. 

Pressure Regulation.—The Board of Trade regulations relating to 
permissible variation of pressure at consumers’ terminals also call 
for attention on the part of this and kindred associations. With 
metal lamps, for the same variation in light as with carbon lamps, 
the permissible pressure variation (now 4 per cent.) might be in- 
creased approximately in the ratio of 4 to 6. Such modification 
would allow supply authorities to earn 50 p?r cent. more revenue 
without additional expenditure on low-pressure mains, provided 
the increased load is imposed with approximate uniformity. 

Publicity and Advertising.—A leading feature in the management 
of supp!y undertakings in recent years has been the inauguration of a 
publicity and advertising campaign. and much useful work has been 
done by the Electric Supply Publicity Committee. The general 
excellence of the advertisements. pimphlets, cartoons and other 
printed matter already issued justify the Committee in looking for 
whole-hearted co-op2ration and adequate financial aid from all the 
electricity supp!y authorities in the country. At present the mem- 
bers of the Committee consist exclusively of representatives from 
the metropolis and the south, and I venture to suggest that repre- 
sentatives from other parts of the country might be placed on the 
executive with advantage to all concemed. 

The Institution of Gas Engineers in the autumn of last vear 
Jaunched a new association called " The British Commercial Gas 
" Association.” The declared object of this Association isto promote 
the commercial prosperity of the gas industry by co-operative action. 
_A big annual revenue wherewith to carry on the propaganda seems 
likely to be forthcoming, and the new development on the part of 
the gas authorities should be met by inercased activity on the part 
of the electrical industry. With this end in view there should be a 
closer alliance between all branches of the profession, including 
supply authorities, manufacturers and contractors. | 

Further Powers. Bill.—1t is difficult to see on what grounds Par- 
liament can deny to certain municipal authorities what they have 
already granted to others. There is no doubt that when the Bill 
becomes an Act it will prove of substantia! benefit to contractors as 
well as to the other interested parties. The forebodings as to unfair 
dealing, the starving out of local contractors, the establishment of 
rate-aided wiring departments. the selling of current-consuming 
devices and fittings at cost. or less than cost. price in order to increase 
the sale of current. and suggested abuses of a like nature should be 
dismissed from the minds of contractors. The money which is being 
hoarded up for use in contesting the Bill should be devoted to a more 
useful and beneficial purpose. 

In many provincial centres where electricity supply has been 
established for, sev. 15 veers, nearly all the big work hes been com- 
pleted, and future developments are to be looked for amongst the 
smaller tenements of the town, The loes! contractors are now 


devoting their energies largely to obtaining end carrying out instala- 
tions in country houses and institutions outside the lighting areas 


This regulation has caused an extravagant. 


where they can, in addition to the ordinary installation work, self 
complete generating sets at a good profit. Thev cannot afford to 
canvass and develop a business in fitting up small properties ; but 
it would pay the supp'y authority to develop these large areas, and 
in turn the contractor would benefit bv carrying out the work on 
fair terms under the control of the supp!v authority. 

One of the present greatest evils is that any person or small firm 
is at liberty to start business as an electrical engineer and contractor. 
When the municipi! authorities acquire the statutory rights fore- 
shadowed by the bill this iniquity can be effectively dealt with, and, 
in conjunction with the Contractors’ Association, we shall be 
able to inaugurate à system of registration of certified electrical 
contractors, 

Economies in the Generating Station,— There are few works where 
present-day knowledge is apptied to every detail with a view to 
generation at the lowest possible eost. Nome of the preventable 
losses are as follows :— 

(a) It is standard practice in some of our largest works to pass the 
seme amount of cooling water through the condensers irrespective 
of the load on the plent. Tho theoretica! temperature corresponding 
to a vacuum of 28 in. is 100 F. Condenser makers are able to 
guarantee an emission temperature within 5 per cent. of the theo- 
retical at all loads. The temperature of the condensed steam on a 
28 in. vacuum ought not, therefore, to be below 95°F., and the 
amount of cooling water passed through the condenser should be 
regulated in accordance with the readings of a thermometer, so as 
to maintain the outlet temperature practically uniform under all 
variations of load. B 

Taking the average of six well-known municipal works in the 
country, the temperature of emission is 79 F. at ful! load and 69°F. 
at half load. These figures represent a coa! loss of 13 per cent. at full 
load and 23 per cent. at half load. 

(b) Another loss easily avoidable is due to employing a hot well or 
feed tank of too large a capacity. In addition to the loss due to 
cooling. the pure water from the condensers is absorbing gases and 
impurities from the atmosphere, which eventually find their way into 
the boilers. 

(c) It seems to be a eardinal point with many engineers that the 
temperature of the water in the hot well or feed tank should be at 
least 1007 F., and to maintzin its temperature they arrange steam- 
traps to drain into it. Careful consideration will show that the feed- 
water should be no hotter than the discharge temperature from the 
condensers, and in eaxes where there are no condensers the water in 
the feed tank should be cold. The cold water from the feed tank 
should not be passed through the exhaust steam heaters and then 
through the economisers in series, but it should be divided in proper 
proportion between the two routes. Only in this way can maximum 
efficieney be obtained from the economisers. The necessary mini- 
mum initial temperature of the feed water passed through the 
economisers can be obtained entirely at the expense of the waste 
furnace gases, by connecting a small pipe from the hot end of the 
economiser to the suction of the feed pump. Actual experiments 
have proved that by this re-arrangement the economiser efficiency 
can easily be raised 10 per cent., which means a saving of approxi- 
mately 1 per cent. in fuel. | 

(d) It needs no argument to prove that steam traps are exceedingly 
wasteful, Reliable and simple apparatus is available for passing the 
whole of the water of condensation from the steam range back to the 
boilers direct at a temperature closely approximating to that of the 
steam itself. In this way steam traps, which are the most wasteful 
devices in a steam equipment, can be entirely dispensed with on the 
steam range. 

(e) It is satisfactory to note that the production of boiler furnace 
draught. by means of hot gases ascending tall chimneys is on the wane, 
and the much more economical fan draught is being substituted. 
whereby the heat losses from the spent gases may often be 
halved. 

(f) Recent enquiries have revealed the astonishing amount of 
make-up feed water required in present-day power houses, This 
make-up feed often involves the provision of costly water-softening 
and purifying plant, and a continuous expenditure on chemicals. 
Much of the make-up feed is necessitated by blowing off the boilers. 
This latter is resorted to for two reasons: (I) To remove deposit— 
this it fails to do excepting over a very limited arca ; (2) to reduce 
the degree of concentration of some salts which are in solution in 
the water, or some mechanical impurities which are distributed 
uniformly in the water. 

If the water put into the boilers were pure at the start, and if all 
steam were put back to the boilers immediately on condensation. 
there would be no waste of water, no accumulation of seale and no 
concentration of salts. Blowing off would then be unnecessary. 
Further, no water-softening or purifying plant would be required. 
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"This condition cannot be arrived at in practice, but it can be approxi- 
mated to much more closely than at present. If all the water from 
the steam range and separators is taken back to the boilers direct, 
and if the water from the air pumps of the surface condensers is taken 
through a closed pipe system direct into the boilers, extra feed water 
in very small quantity will be required to make up for the losses by 
leakage from the steam seals on the turbine shaft-bearings, glands, 
and the like. 
such make-up feed could, with advantage and economy, be pumped 
into closed cylindrical tanks. and there raised to the full steam tem- 
perature before passing on to the boiler ; in these tanks the suspended 
matter and scale-forming impurities would be deposited, and they 
.eould be readily cleaned out when required. The boilers could then 
be steamed for long periods with safety and efficiency, and blowing 
.down, almost, if not entirely, eliminated. As to the gradual concen- 
tration of destructive salts or acids in the boilers, we should be able 
to rely upon the chemist to neutralise these in a more direct and 
economical way than by blowing to waste large quantities of high 


temperature water from the boilers. 

Future Development.—A bulk supply at a price low enough to 
secure its exclusive use in all domestic and industria] operations will 
be possible only by erecting upon the coalfields of the country eleo- 
tric generating stations on a much bigger scale than anything yet 
attempted. 

A gigantic scheme of this character calls for the active co-operation 
of the Government with the existing supply authorities, and there are 
few home problems that can be more protitably dealt with by the 
Legislature, or that would confer greater benefits upon tlie nation. 
National power houses, built on the coaltields and on other sites to 
which coal would be cheaply transported by water, would supply the 
power for all extensions in existing areas, and would gradually 
assume the whole of the supply as the plants in loca] works became 
worn out or obsolete. They would also supply power for all indus- 
trialfpurposes and for locomotion, including the railways of the 

‘country. Thus the load and diversity factors would be high, with a 
corresponding beneficial effect in the reduction of costs. 

HM Such power houses would be equipped with high-pressure steam 
turbo-generators of, say, 25,000 kw. and 50,000 kw. sizes. The power 
houses would be interconnected and distribution effected at, sav, 
100,000 volts to sub-stations, which in municipal areas would, in many 
cases, be located on the sites of the existing generating stations. 


M It is the generation of steam that calls for a radical change on 
We have too long been content to use boiler 


present-day practice. 
plant furnishing an average of from 2 lh. to 3 lb. of steam per hou: 


per square foot of heating surface. Reference to the plans of modem 
works equipped with from 10,000 kw. to 20,000 kw. power units show 
a separate boiler house for each generating plant. "Those boiler 
houses are built end-on to the power house, and impose a heavy 
capital cost for boilers, buildings, Hues and chimneys. They also 
involve heavy losses in boiler, steam-pipe and flue radiation. 

The solution of these difficulties appears to lie in the introduction 
of gas firing, by means of flameless surface combustion on the lines 
first discovered by Sir Humphrey Davy and more recently developed 
and set out by Prof. Bone in his lectures before the Roval Institution 
of Great Britain in 1911. So far as investigations have gone at 
present it is shown that an evaporative duty from boilers exceeding 
201b. of steam per square foot of heating surface can easily be 
obtained with a thermal efficiency corresponding to the transmission 
to the water in the boiler of nearly 95 per cent. of the energy repre- 
sented by the net calorific value of the gas. At a slightly lower efti- 
ciency the evaporation may be increased from 20 lb. to 30 1b. of steam 
per square foot. On these high duties the internal boiler surfaces are 
stated to be self-cleaning, and the scale in thin flakes becomes de- 
tached and is deposited in the bottom of the boiler. The boiler 
installation would be comparatively small and the steam range short, 
as all the auxiliaries would be driven by internal-combustion engines. 

No objectionable chimneys will be required, as the necessary 
mixture of gas and air will be applied to the boilers under slight 
pressure, and the products of combustion issue to the atmosphere 
through small flues entirely free from smoke. The new boiler equip- 
ment will thus become compact, simple and of great flexibility. 

If in the future a gas turbine of larger power is developed, which 
proves more efficient than the steam turbine, it can be brought into 
use without waste of capital or extensive scrapping of plant. The 
manufacture of the gas will take place adjacent to the power house, 
and the by-products will form a valuable asset against the cost of gas 
production. The coke will find a ready market, as will also the tar, 
benzol and sulphate of ammonia. ! 

À national electric power supply on the lines indicated would 
greatly minimise the disastrous effect of a coal strike. Low grade 
fuel could also be profitably employed, which at present is dumped 
«pon the pit banks as useless. The coal consumption of railways 


would be considerably reduced by electrification, and the railway 
companies would be saved the capital outlay involved in the provision 
of power plants. 
Steam for such industries as the cotton, woollen, dveing. chemical. 
distilling and brewing trades could be supp'ied from the nationa 
power houses at less cost than it can be produced by the manufac- 


turers themselves; moreover, it would at once eliminate the enormous 
losses involved in condensers, Thus, just as the Niagara and other 
large hydro-electric schemes, by reason of cheap power, attract and 


promote industries in their immediate vicinity, so nacional electric 
power houses, able to supply vast quantities of low-pressure steam at 
cheap rates, would attract and promote in their immediate vicinity 
those industries wherein steam forms one of the chief items in the 
manufacturing process. It is remarkable that business in this direc- 
tion has not already been developed bv power stations operating in 
the textile districts ; in many areas it would be much better business 
to invest capital in thus selling the condenser losses, than upon the 
erection of costly cooling towers and condensing plant. The two 
loads could be co-ordinated by the introduction of a reasonable 
amount of thermal storage in each building supp!ied with heat. 
There are many district steam-heating schemes already in operation 
in America, and in numbers of instances the revenue from the heat 
distribution is larger than that from the sale of electric power. 


Mr. Alderman Bruce (Sunderland) moved and Mr. H. 
Richardson (Dundee) seconded a vote of thanks to Mr. Wilkin- 
son, Mr. Richardson remarking that the address was a work of 
reference, and one could open it in any part and find several 
subjects any one of which would form in itself a good Paper for 
discussion. 

Mr. Wilkinson acknowledged the vote of thanks and an- 
nounced that he had letters of regret at inabilitv to attend from 
Mr. Wordingham, Mr. Snell and Mr. Ferranti, but the last- 
mentioned hoped to arrive later during the proceedings. 

Mr. Frank Ayton (Ipswich) then read the following Paper : 


MEANS FOR SECURING RELIABILITY AND MAIN- 
TAINING CONTINUITY OF SUPPLY.* 


BY FRANK AYTON, 
(Thief Electrical Engineer, Ipswich.) 
Summary.—-The author suggests a few precautions, attention to which 
would prevent some interruptions to supply and add to the reliability of 


both the steam and electrical plant. 


The author's remarks are concerned with precautions against 
breakdowns and interruptions to supply. In. most stations it is 
necessary to keep one or more boilers banked during a considerable 
portion of cach 24 hours, simply for use on the " peak.” or in case an 
unexpected pericd of gloom should descend. Ht is often necessary 
that these boi'ers should be very quick!y fired up; the drop in pres- 
sure whilst the boiler is standing is therefore important. At Ipswich, 
large marine boilers of the dry-back type are instatkd. It was found 
that a boiler taken off the range, and fires banked at 9 p.m. or 10 p.m.. 
would show only about 80 Ib. pressure on the gauge early next after- 
noon, and it was necessary to allow at least two hours before the 
pressure was again up to that of the range. On the suggestion of 
Mr. W. H. Fairhead, the station superintendent, experiments were 
commenced to ascertain whether it wou'd not be possible to reduce 
the drop in pressure during the banking hours. It was found that 
by making the damper such a fit in its frame as to be practically air- 
tight—a feature which most ordinary dampers do not possess—and , 
taking great care to keep the brick settings also air-tight. the drop in 
pressure was reduced to a matter of, at the most, only 10 lb. Under 
these conditions the mere opening of the damper and the turning 
over of the fires suffices, in about 20 minutes, to bring the boiler up 
to pressure, with an appreciable saving of fuel and a valuable saving 
of time in emergency. 

With the introduction of turbine-driven generating plant into a 
station, the necd at once becomes apparent for some method of 
conveying instructions from the switchboard to the drivers. The 
principle of the illuminated sign has been employed for this purpose, 
and it is possibly the cheapest arrangement, although, as a matter of 
safety, it wou'd seem desirable to have duplicate lamps and to supply 
the current for lighting them direct from the battery, if there is one. 
This system costs from £60 to £100 to instal for a station containing 
from 6 to 10 generating units. Messrs. Chadburn's (Ship) Telegraph 
Co. supply apparatus worked with endless wire over pulleys, but this 
the author does not consider a desirable system, as there are so many 
wires and a large number of pulleys to keep lubricated. 

It is also worth considering whether proper signalling arrange- 
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ments should not be provided between the engine room and the 
boiler house. 

The author next instances a breakdown due to gritty dust in an oil 
cup. He has now had the plugs of all flushing cups and sight-feed 
lubricators fitted with brass petticoats arranged, when the plug is 
screwed home. entirely to cover the cup or funnel. It would be a good 
thing if the makers would fit these petticoats in the first instance. 
One cannot be too careful to see that all utensils which contain, or 
will contain, oil, are provided with dust-protecting covers. 


The author has known eases where a big * short " on the mains 


has resulted in reversing the polarity of the direct-current generators 
connected to the "bus bars, and where a considerable p2riod elapsed 
before the machines could be remagnetised in the right direction. 
On the switchboard at Ipswich a set of battery excitation 'bus bars 
runs the length of the generator panels. On each of the latter a pur 
of links is provided in the shunt fie'd circuits, by means of which 
the latter can be separately excited, if desired. by the mere throw- 
ing over of the links on to the battery terminal studs. On more 
than one occasion this arrangement hes demonstrated its great 
utility. A red board, with the words ** Not excited " written thereon, 
is at Ipswich always suspend<d across the circuit breakers of dead 
machines to prevent the latter being inadvertently switched in. 
It would. perhap;, be a useful precaution to print the zppairatus 
on edjacent pine!s different colours, alternating. say, rcd and block, 
so as clearly to distinguish them. 

It is a gocd p.an to have every port of the p'ant thoroughly in- 
spected frequently and pericdically ; the author finds that the most 
satisfactory arrangement is to divid: up the piant between the charge 
engineers and the switchboaid attend ints, making each responsible 
for inspecting, maintaining and reporting the condition of a definite 
portion of it. None of the inspections are made less frequently than 
weekly, and printed forms are providcd. 

The usual methcd of earthing the midd'e wire by a maximum 
current circuit breaker, shuntcd bv a resistance, results in a momen- 
tary dead “short ` before the breaker opens, in the case of a fault 
on the outer of sufficient magnitude. The momentary rise of pres. 
sure on the other side is a danger and is liable to damage lamps, &e. 
The author discarded this arrangement nearly nine vears ago. and has 
since employed only a large resistance, carrying 50 amperes with 
230 volts across it, as the earth connection—and no circuit breaker 

orswiteh. It has proved a perfectly satisfactory arrangement since, 
when the outers are clear of faults, there is no current through the 
resistance, and the middle wire stands at earth potential. 


In the case of three-phase alternating-current svstems the advan- 
tages and disadvanieges of earthing the centre point of star-con- 
nected generators might be discusscd. The author has come to the 
conclusion that greater reliability is ensured by not earthing the 
centre point when working with pressures up to 6,600 volts. Above 
that pressure, the cost of insulating the cab!es to stand the full-line 
pressure (7.e., the pressure between phases) between any conductor 
and earth becomes a serious item ; so that for the higher pressures 
it is a question as to how far, on commercial grounds alone, it is 
desirable to dispense with earthing the centre point. There are 
several svstems at 6.000 volts working now without the earthed 
centre point and. as far as the author can learn, the omission has bee 
entirely advantageous. 

The majority of interruptions to supply are connected. with the 
distribution system. On. direet-current svstoms some engineers 
prefer to connect up solid. without eithor automatic cireuit breakers 
or fu:es, from the “busbers to the consumers’ cut-outs. On the 
other hand, some engineers prefer to protect each feeder at the 
switchboard by either a fuse or an automatic circuit breaker. Others 
go further and insert fuses in the connections to the distributors 
themselves, whilst some go even further and fuse eseh individual 
distributor at every point where it connects to adjacent distributors, 
In his own undertaking there are no protective devices. but his 
experience has led him to think that sueh an arrangement, from the 
point of view of maintaining continuity of supp'v. is not altogether 
desirable, especially in connection with a three-wire svstem. In his 
opinion, fecders shou'd be arranged. by means of time limit mixi- 
mum circuit breakers or fuses, to free themselves from the “bus bars 
in case of any serious fault. 

There is much diversity of opinion as to whether pillars or under- 
ground disconnecting boxes are the best. Fuses for dividing the 
mains into feder districts shou'd, he thinks. be placed in pillars. In 
connection with the ventilation of pillars. it is important to see that 
it is not possible for the mischievously disposcd urchin to thread a 
piece of wire through the ventilation holes, or even the lock key-hole, 
and touch a live part. He had a pillar delivercd recently by a well- 
known firm where this danger had been entirely overlook: d. 

The small services to street lamps are g-nera!lly taken direct to 
the fuses in the lamp switch, and in case anything heppens to the 


‘latter, necessitating its removal for repair or replacement, there is 
considerable risk of the service conductors being "' shorted,” or one - 


of them earthed, unless the main to which they are connected is. 
made dead for the operation. It seems absurd to have to make a 
main dead every time one wants to tinker with the switch of a street 
lamp. "Therefore, the practice of fixing & pair of high-rated fuses 
inside the service box is a gocd one. The author has employed this. 
methcd of connecting street lamp services in Ipswich for nearly, three 
years. Fuses are also provided in the lamp fitting on the post. On 
only three occasions have the 25- -ampere fuses in the service boxes 
blown. 


The systematic and periodical testing of the mains and feeders for- 


insulation resistance is most important if efficient service is to be: 
maintained. The system which the author has practised in Ipswich. 
during the past eight years consists in disconnecting and testing each. 
feeder once a month, while every main is disconnected and tested 
once a year, this latter work being carried out during the summer 
months. He agrees that it would be more desirable to possess means. 
by which the fault resistance of the mains could be ascertained con- 
tinuously and without interrupting the supply. Apparatus is 
obtainable which is said to meet such requirements, and it would be- 
interesting to hear from those engineers who have employed it the 
results attending its use. 


In the course of the Paper Mr. Ayton read information which he: 
had obtained from manufacturers in regard to the question of earthing 
the neutral point of star connected generators. One manufacturer 
always advised it, and above 5.000 volts he advised its being done 
through & resistance ; another firm advised earthing through a low 
resistance ; another said the advantage of earthing below 6.000 volts 
was doubtful, but they advised it always for voltages above that. 
figure ; another said where the decision was left to them they earthed. 
through a resistance sufficient to pass two and a-half times the normal 
current. They had made it their standard practice to adopt the 
Merz-Price system of feeder and transformer protection ; another 


firm always advised earthing through a resistance, and yet another 
said the advantages were that the pressure between the wires of the 
transmission line and the earth could not exceed the fixed constant. 


value, that earthing of the neutral reduced the intensity of the static 
phenomena on neighbouring conductors, and the earth itself could be 
utilised as a conductor in a case where one of the wires of the line was 
out of service ; the charging currents would be the same for the three 


phases, and in any case inequalities in the loading on the different. 


phases were avoided; the disadvantages were that the accidental 
earthing of one of the conductors caused a disturbance in working 
which affected the whole of the line; theearthing of the neutral was 
in itself difficult to do perfectly, the neutral itself could become the 
seat of harmonics of the third order. which could not be caused if the 
neutrel was not earthed or not employed ; and the presence of these 
harmonics, without causing excess pressure dangerous to the insu- 
lation. would be an inconvenience to telegraph and telephone lines. 
With regard to cireuit breakers and fuses, the author had collected 
information from several switchgear firms. One firm said. for light- 
ing. switches and fuses were satisfactory except under exceptional 
circumstances; for power feeders they also recommended circuit 
breakers and time limits; another firm advised in all cases circuit 
breakers and time lags; another advised circuit breakers and time 
legs for all feeders ; another did not advise fuses for stations above 
509 kw. ; above thet capacity they advised that circuit breakers 
with time lags should be used ; fuses might be used on small feeders 


from large stations, but such fuses should always be grouped behind. 


circuit breakers with time lags; another large firm in the North did 
not approve of the absence of fuses or circuit breakers on continuous- 
current systems—the absence of such protection had led to trouble 


in a large town recently where it had been tried—-up to 400 or 500 


amperes they considered fuses and knife switches were quite good. 
but above that they preferred circuit breakers ; snother firm found 
that the present tendeney wes to use switches and fuses for small 


feeders and maximum circuit breakers for large lighting feeders. 


without time limits, and circuit breakers with time limits for power 
feeders ; another firm said in the course of time time-limit circuit 
breakers would be universally adopted ; fuses on the fronts of switch- 
boards they deprecated. but they did not believe the present con- 
struction of switehboards would last very much longer—in many 
cases it was erude in the extreme. 

With regard to network boxes and pillars, one firm thought it was 
w foregone conclusion that fuses in network boxes were a necessary 
evil ; fusing should b? carried out more on triple or concentric cable 
than with single conductor mains ; they supplied far more fuse type 
network boxes than any other; another firm supplied nothing but 
linked boxes ; they recommended fuses in pillars : 


another firm said. 
nearly all feeder boxes or pillars were specified to heve fuses ; in new: 
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e 
matic and reverse current cut-outs were liable to act in an extraordinary 


systems fuse-disconnecting boxes were also called for; another firm 
mariner at times. The Merz-Price or some such scheme would go a long 


said links were almost invariably used in fuses in boxes and pillars. ras 

and if they were in boxes provision had to be made to allow of the | Way towards ensuring continuity of supply. He had found it best to run 
his boilers light rather than to bank fires on light loed. 

Mr. H. RicHarpson (Dundee) said he had had experience of both linked 


escape of air after a fuse blew ; another firm said pillars were growing 
in favour, and the last one said there was a decided tendency to put and fused networks in Dundee, and he recommenced that all sections 
down link boxes. should be fused according to the number of feeders and consumers on 
each section. At Dundee they suffered from a legacy in the way of old 

DISCUSSION. rubber services, many of them laid in iron pipes, which had a habit. of 

burning out right back to the box, but they had had no serious break- 

down since they started the fusing system. ‘Tests and studies must be 
made by qualitied men at the boxes under variable conditions of load, 
and the fuses should be put in in every case on experiment. allowing for 
increase of load during the winter. At Dundee they had decided to 
do away with the pillar box. In two cases they had serious breakdowns 
through carts or lorries running into the pillars. They had no difticulty 
in the case of underground fuse boxes, though they were a little Jonger 
being dealt with when one wanted to sectionalise. They had given 
up bonding. and he regarded the systematic testing of mains as an effective 
means of insurance against breakdown, and it could be done rapidly with 
the help of motor cars. He had nothing to complain of as regards his 
authority over the staff. The Council did not interfere with the head 


Mr. W. W. LackrE (Glasgow) said the importance of Mr. Ayton’s 
subject had been greatly emphasised since the early days of supply, and 
with the increased use of energy for power, heating and cooking the sub- 
ject had become one of vital moment. The first thing to ensure continuous 
supply was to be certain there was a good stock of coal at the power 
station. This was trenchantly brought before &upply undertakers during 
the recent strike. In the boiler house the first essential was a sufficiency 
of plant, but no duplication was necessary except that duplicate pumps 
should be provided. There was no need for the steam ring often erected 
Defective supply or low pressure had been usually caused by sudden de 
mands caused by fogs. This led to the question of banked boilers, liquid 
fuel and thermal storage, as well as forced draught. 
there should be one spare set equal to the largest unit. 
liaries such as air and circulating pumps in connection with condensing 
plant and the driving of exciters for alternators as separate plant or 
directly connected to the alternators were matters regarding which there 


might be difference of opinion. At Glasgow each alternator had its own 
exciter driven on the same shaft. They had a stand-by to theexciters in 
The chief places where means might be 


the shape of a motor generator. 
taken for ensuring continuous supply were at the switchboard and on the 


mains. It was impossible to have duplicate mains throughout the city 
or borough, but it was possible to lay à network so that if a fault occurred 
on one side of a street the other side would not be affected. | He advo- 


In the engine room 


The driving of auxi- | ofa ny department. 


Mr. H. R. Burnett (Barrow-in-Furness) said he was rather surprised 
to see that Mr. Ayton said he experienced trouble through switehboard 
attendants inadvertently putting in circuit breakers on dead machines. 
So far as low-tension plant was concerned he thought the zero voltmeter 
method of paralleling machines was practically universal. and with such 
a system it should be practically impossible for dead machines to be 
switched on. He thought most engineers agreed that low-tension feeders 
should be taken to pillars in preference to underground boxes, and that the 
pillars should be fused as far as possible. He had found it useful in 
deciding the size of fuses to insert for a week or so a demand indicator 
in place of the fuse, and then the normal demand could be found out 


cated that each feeder leaving the "bus bars at the generating station 

should supply ixolated sections of network with means for interconnecting ! and the fuse arranged accordingly, but an ample margin should be allowed 

adjacent feeders. Each feeder should be protected by a fuse, and he | to guard against deterioration of fuses. Running one district isolated 

found it advisable to have two fuses of different capacities in series on | from others might be all very well in Mr. Lackie's case but, in small 

each feeder, because if a fault occurred in the early morning, or when only 

a small amount of plant was running, such plant might be insufficient 

to blow a full-size fuse or work a maximum cut-out, and the plant might 

be pulled up. Each distributor leaving a feeding point should be pro- į 

tected by a fuse. He had found the Merz-Price protective gear acted in 

a satisfactory manner where a large number of power consumers were 

supplied from a high-tension loop main. If cut-outs were set to work too | 

slowly the whole plant might be pulled up before the cut-out occurred. 

If the current was being transferred to other feeders the cut-outs must | tricts were isolated. 

be set to give a reasonable time for the transfer of the load. Double | to those which were clear of fault. 

mains should be laid between the generating and sub-stations, and it was Mr. Jons CiinisTiE (Brighton) said three-phase turbo-driven sets had 

advisable to split up the plant in each instance so as to have a group of | often to be shut down, frequently because the exciter was simply a little 

boilers supplying two or three generating sts, these sets being controlled | toy. His exciters were of 75 kw., and the difference in cost between 75 kw. 

by separate switchboards with means for interconnecting when required. | and 15 kw. sets for excitation was practically nothing. His 75 kw. 

Places of entertainment and public halls were connected to the network | exciters were run at about one-sixth load and the result was the commu- 

passing the premises and also the network on the other side of the street, | tators never wanted any attention. He thought one should run high 

change-over switches being in the premises. Instead of having one big | voltage for excitation and thus secure the minimum current density. The 

storage battery in the generating station he preferred to have a number of | insulation was not very difficult to make good for 200 or 250 volts. These 

small batteries throughout the city and operated by the consumers. big exciters were capable in emergencies of running the auxiliary plant 
Mr. A. C. CRamB (Croydon) said trouble was often caused by the | so as to get 300 amperes out of them. With regard to signalling he had 

personnel in the works. One could put in the best machinery and make | had Chadburn’s ship telegraphs for many years and they gave no trouble. 

the best regulations, but nowadays nine out of ten of the breakdowns | He favoured a 12 in. gong driven by the atterdant in preference to any 

were due to neglect on the part of employés. He had practically a shut- | electrically operated device. 

down two years ago. They had cartridge fuses forcontrolling the motors, Mr. J. K. BRypaES (Eastbourne) said on thc question of disconnecting 

and when a cartridge fuse blew they put wire round the outside as being | boxes versus pillars he did not agree with Mr. Richarcson that p:llars were 

not so desirable as boxes. He(Mr. Brydges) would go n for pillars every 


undertakings especially, if the district over which one supplied was large 
it was practically impossible to split up the system in that manner with- 
out putting an enormous amount of copper into the mains. In many dis- 
tricts one must have the various districts coupled up to maintain à 
reasonable pressure regulation. He adopted the system of intercon- 
necting between the various feeder pillars, and he had certain fuses 
specially marked so that any man could be sent to take out certain fuses 


which were so arranged that as soon as they were removed certain dis- 
zach district could be tried and the supply got on 


less trouble, thus causing a dead earth, which shut down all the auxiliary 
plant. The staff had to be kept up to concert pitch, and in munici- | time if it were not for the extra capital cost. One wanted the supply 
palities that was found a great difficulty, as the Council were liable to | reinstated at the earliest possible moment. Covers of boxes were made 
interfere, whereas in the case of a company the Board of Directors did | watertight; it was difficult to get them off, and there was a tremendous 
They should give the manager a clear hand and authority | time taken up in disconnecting with underground boxes, whereas with the 
to dismiss a man with whom he was not satisfied. pillars the door could be opened and the disconnection done at once. 
Mr. H. M. Tayrong (Middlesbrough) said he agreed with Mr. Lackie with | With regard to link boxes versus fuse boxes, be thought they were almost 
regard to the fusing up of networks. and he was surprised that there were | obliged to put in fuses. For a long time the Eastbourne distributing 
still solid link networks as the unreliability of fuses could not be the excuse | system was coupled up solid. and they went to very great expense in fitting 
now. With regard to cable it appeared usual now to have a three-core | disconnecting boxes or pillars throughout the town. When a fuse blew 
cable instead of triple concentric. "Phe advantage of triple concentric | in anyone of these closed boxes there was no excess of air, and they could 
was 580 great as regards the outer neutral that they should still be adopted. | use cartridge fuses in their boxes as well as open type fuses. He had 
On his cable sections between the generating station and sub-station | open-type fuse boxes with 2.000 volts supply in which the fuses were 
they put in a small strip neutral for testing purposes and a recorder | contained in porcelain chambers, and he found it was a very fair pro- 
tection to prevent the wires from working to the iron box by enclosing 
the whole thing in a mica cover. His objection to underground boxes 
was the possibility of the access of water; if youdid not get rain you got a 
certain amount of condensation. He agreed with Mr. Burnett that with 
the smaller stations they must have their adjacent networks connected 
in some way. If one had a long cable from the transformer and only a 
small load on it, towards the end the volt drop was serious, but if a 
neighbouring distributor were coupled to it even with a small main and 
small fuse if any trouble occurred the small fuse would blow and clear 
the fault. In any case the only thing that happened was the drop in 
volts. They had also at Eastbourne old rubber service cables which had 
been in 22 or 25 years, and they often failed at the points where they 
came out of the iron conduits into the boxes; an earth occurred. but 
in the majority of cases they cleared themselves. The earths were 
easily traced, and so long as good air branches and air fuses were not too 
heavy he thought they would help to protect themselves. | 
Mr. Cuas. FvnNESS (Blackpool) said Mr. Ayton had made no reference 


not interfere. 


on it. 

Mr. H. H. Couzens (West Ham) said one of the principal difficulties 
he had found in West Ham was in connection with the reliability and con- 
tinuity of the auxiliary power supply in the works. When they had 
experienced shut-downs they had found difficulty in maintaining the 
supply on the auxiliary plant, and they were putting in a battery which 
would automatically pick up the load in the event of the supply failing 
forany reason. The original scheme was to take the supply for the works 
motors from the traction supply. "That was altered to take the supply 
from the 'bus bars, but there had been a difficulty as when all the auxiliary 
plant was stopped it was difficult to resume the supply in a few moments. 
With the circulating system run under vacuum they had had much leakage 
which they hoped to get over by exhausters, motor operated, and intended 
to start up in the event of the supply failing. and by means of relaya the 
pumps would automatically start up and the supply be resumed in that 
way. As to the ring main protection of the supply outside, he supposed 
everybody ran high-tension feeders in duplicate or triplicate, but auto- 
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-to the shortness of coal recently. He thought they were letting the tail 
wag the dog by troubling about fuses on the network. The Association 
had discussed this subject for years and he would rather hear a discussion 

-on the commercial side. He thought there was very little divergence of 
opinion as to the advantages of sectionalising distribution networks. He 
supposed no one could say he had never had an interruption of supply. 
Why they should labour the point of faults on mains at that meeting he 

. did not know. He thought the discussion should turn on the power house 
and the storage of fuel and the reserves of steam boilers and generators. 
With regard to duplication of steam units that was a much more expen- 
sive item, and the capital of the small undertakers often did not permit 

-of such duplication. That was the greatest weakness of a station---on 
the steam side. 

Mr. R. M. Carr (Leek) said during the recent coal strike he was not only 
: able to continue supply but also to take on other people's troubles solely 
because he had a Diesel engine. A number of manufacturers put in 
motors temporarily. Oi] fuel could be stored more easily and cheaply 
than coal, and he could start his engine up to full load in two minutes. 

Mr. S. J. Watson (Bury) advised keeping the bunkers full of coal. 
That must be done if the supply was to be maintained during strikes. It 
had often been said that Lancashire boilers were slow but they had a 
large capacity. whereas the water-tube boilers though fast had a small 
capacity. Mr. Couzens’ advice to keep the boilers running so as to keep 
them hot was perfectly sound, and he felt sure if it were adopted in more 
cases there would be less time spent in picking up loads when there were 
fogs or such occurrences. He favoured the practice of fusing in boxes 
above the surface. Some years ago he had his fuses in underground 
boxes and on one occasion during a severe frost they found one of the 
boxes frozen up solid, aud it took two or three hours to thaw out the cover. 
In some cases what Mr. Lackie suggested would give the best results, but 
in others, principally in small undertakings. it was better to couple up by 
means of fuse boxes about half-way along the distributors. He also 
advocated more testing of mains. Feeders should be tested at least 
once a month. 

Ald. Smith (Liverpoo)) said it was no use keeping thej bunkers 
full if the men went out. He advised electric supply undertakers not to 
 re-instate any men who had gone on strike until an inquiry had been held, 
and that the question of re-instating men should not be entertained at all 
if the men had struck before due time had been given for consideration of 
their demands. 

Ald. Brece (Sunderland) deprecated the introduction of the 
labour question into a meeting of that kind. They had no difficulty in 
carrying on the works at Sunderland for a reasonable period. He thought 
it was the duty of electricity supply undertakers to keep a good stock 
of coal, considering they had induced shipbuilders or manufacturers to 
get rid of their steam or gas engines. 

Councillor CROWTHER (Sheftield) said the difficulty at Sheffield during 
the coal strike was not through omitting to place enough orders for coal 
but through not getting the orders fulfilled. With regard to strikes, 
the men would not always give a long notice of a strike. On the very day 
of the coal strike the gas company at Sheffield put the streets into semi- 
darkness, but the electricity department maintained their supply and 
he thought that was the case practically all over the country. 

Mr. HopGKkINSON (St. Anne s-on-Sea) said with regard to the advantages 
to be obtained by using a practically air-tight damper in boilers, he sup- 
posed it was the custom with a damped-up boiler to have the fire merely 
slumbering, but with a practically air-tight damper the fire would go 
- out and then there certainly would be a saving of coal for the time being. 
He was afraid he had failed to grasp the suggestion. 


Mr. A, W. Brake (Willesden) said on the last page of the Paper the 
author admitted he often tinkered with switches to secure continuity of 
supply. One should not tinker with'anything. The suggestion regarding 
- dampers did not scem to him quite clear. If a damper of the sliding type 
were used one only increased that risk of which the author warned them. 
If one had a defective lubricator or one which allowed dirt to accumulate 
on the top it was likely to be [troublesome—a man would set the cap 
. down in the dirt, pick up dirt with it and drop it back on the lubricator. 
It wasimportant to be careful in the selection of both materials and men 
to secure continuity of supply ; a man might be silly enough to put in 
the wrong switch. He did not believe in specialising the men’s duties 
too much; one man might overlook a fault which another would 
discover. 

Mr. AYTON, in reply to the discussion, said that one speaker wanted to 
know why the question of fuse boxes had been raised because there was 
no diversity of opinion, but the replies from manufacturers which he had 
referred to showed there was great diversity of opinion. He had been 
reproached for not mentioning coal, but he did not think it necessary. 
Mr. Furness had said he should have dealt more with the steam side of 
the undertaking as that was where most of the difficulties occurred. He 
(Mr. Ayton) supposed Mr. Furness had not got marine engineers for 
shift engineers, if he had he would not have many of his difficulties. 
He (Mr. Ayton) was in favour of marine men in the station and had had 
them there many years. He had a proper system of paralleling, but the 
panels were so identical that if a man was careless he might pull in a 
positive switch on one and the negative on another, and as a protection 
the principle he had set forth had been adopted. The dampers were 
seldom absolutely air-tight—one got sufficient leakage from the settings 
to keep the fire smouldering. He thought the method of protecting the 
service by fuses in the switch boxes was a good one. 


A vote of thanks to Mr. Ayton was then passed, and the 
Convention adjourned. 
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On Tuesday afternoon Mr. F. M. Lone (Norwich) read his 


Paper on 


THE COOKING LOAD FROM THE SUPPLY POINT OF 
VIEW.* 


BY F. M. LONG. 
(City Electrical Engineer, Norwich.) 


Summary.—In this Paper the author first discusses the character of 
the load provided by cooking apparatus and the cost of this load to 
the supply authorities, both as regards running expenses and capital 
charges. The questions of hot-water supply and the charges that 
should be made for current are also dealt with. 


The application of electrical energy for cooking and kindred pur- 
poses is now engaging the attention of those in charge of supply 
undertakings, and the object of this Paper is to consider the new 
demand arising therefrom and what effect it will have on such under- 
akings. The cost of supply involves an investigation into the 
character of the load, that is to say, the maximum demand it will 
prcduce at the station, its duration and the time of the day at which 
it will oceur. In order, however, to arrive at any conclusion it is 
necessary first of all to settle on some basis of cost of supply, and for 
this purpose the author proposes to take the conclusions arrived at in 
the report of the Joint Committee of the I.M.E.A. and M.T.A. with 
reference to ‘‘ charges for electrical energy supplied for traction pur- 
poses from combined stations." In this report the expenses are 
divided into standing costs and running costs and the allocation of 
the latter there laid down will give for the majoritv of existing 
stations a standing cost of £10 to £15 per kilowatt, and a running cost 
of a fraction of ld. per unit. The standing costs in most stations 
are made up to a large extent of capital eharges covering expenditure 
on plant, part of which was put down many years ago at a cost per 
kilowatt perhaps three or four times that at which the p'ant ean be 
purchased to-day. and the author thinks that most engineers will 
agree with him that it would be unreasonable and unnecessary to 
saddle a new load with a proportion of such charges which were 
ineurred for the lighting load. and which the lighting load is well able 
to bear. 

The true cost of meeting an additional load is the cost in respect of 
the new plant and mains required for such load, and this may be 
rrived at in any partieular case by making an estimate of the outlay 
which would be necessary. 

It will vary in individual eases according to circumstances. In 
order to treat the matter on general lines, the author has taken the 
increase in the standing costs during the past five vears and divided 
this by the increase in the maximum load. and he finds that for the 
majority of stations this works out at a figure between £3 and £5 per 
kilowatt ; there seems, therefore, no doubt that the capacity of any 
station ean be increased within these limits, and it is probable that 
the figure will be less in the future than it has been in the past. As 
a mean figure the author proposes to take £4 per kilowatt as the basis 
for the standing costs and 03d. per unit for running costs 

It is obvious that the character of a cooking load must vary in 
different localities according to the prevailing habits of the community. 
In the first class, i.e., of small and medium houses where the principal 
meal is at midday, which will form the majority in provincial towns 
when electric cooking is well established, the principal features will 
be a considerable demand between 7 a.m. and 9 a.m. for breakfast, 
and a rather larger and longer demand from 10 a.m. rising to à maxi- 
mumatlo'clock. There will also be some demand. probably all day, 
due principally to water heating and boiling kettles, but this will be 
intermittent in individual houses though producing a fairly steady 
load at the station. The magnitude of the load resulting from a 
cooking demand is important from the supply point of view. It is 
obvious that it will never be anything like equal to the maximum 
installed. It is hardly ever necessary to use the full capacity of the 
cooker, and the average is probably less than half ; moreover, only à 
proportion of the apparatus is in use at any one time. Mr. Street 
informs the author that at Southampton he finds that cooking appa- 
ratus produces, in the morning. a load of 20 per cent. to 25 per cent. 

of the maximum installed, and it is probable that 25 per cent. is as 
much as need be allowed for. The load coming on in the morning 
only involves the running cost of supply, but with this class of con- 
sumer there is the load in the evening. due to boiling water for teas, 
&c., which, though small, must be taken into account as it affects the 
standing costs. In individual houses it may be taken at about 20 
per cent. to 25 per cent. of the maximum installed, but as the diversity 
factor is high, probably 5 per cent. would be ample to allow for the 
Joad produced on the station. 

To reduce the cost per kilowatt to an average cost per unit it is 
necessary to know approximately the annual consumption per kilo- 
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watt. For the present this may be taken at 400 units por kilowatt 
installed and the standing costs based on the above assumption of 
£4 per kilowatt will be 01-2d. or a total of 0-42d. for this class of supply. 

In houses where the principal meal is in the evening the cost on the 
same basis would be 0:90d. This is on the assumption that the 
cooking apparatus is used all the vear round, but as this is not the 
case with gas cookers it is not likely to occur with electrical cookers. 
In houses where late dinner is the rule, the kitchen range would, in 
the majority of cases, be used in the winter, and it would be quite 
safe to assume that only half of the total number of electric cookers 
would be in use in the winter months, giving a load at peak time of 
12} per cent. of the maximum installed ; but in this case the units 
used would not be so much. Assuming 300 only instead of 400 per 
annum per kilowatt installed, we should have 0-70d. 

The author has not been able to obtain any particulars of electric 
cookers used in hotels, but it is probable that they would prove. 
from the station point of view, rather cheaper to supply than late 
dinner houses, as the consumption would be spread over longer 
hours, but they would be in use on the peak, and would probably 
cost more to supply than early dinner houses. Restaurants should 


COOKING LOAD. 
50 AMP. SHUNT. 
DIVIDE READING BY 2. 


Fic. 1. —CBART or ELECTRIC COOKER IN 4 PRivATE HOUSE IN MARYLEBONE. 


form a very useful load, as the demand would be more or less con- 


tinuous. This class generally will produce a load somewhat similar 
to a motor load, with a load factor of probably 30 per cent., and the 
cost of supply would be 0-69d. The diagram shows a chart for an 
electric cooker in a private house in Marylebone. 

The question of what additional expense would be involved on 
account of services and mains is one that naturally occurs to an 
engineer, and the first impression is that this will be a serious obstacle 
to electric cooking, but investigation and experience so far as it goes 
at present seem to show that this is probably over-rated. It has been 
the general rule not to use anything less than 7/18 for services even 
for small houses, and when it is remembered that with this size the 
drop of pressure with 12 amperes on a length of 20 yds. is only 
l volt, it will be seen that with this size a Tricity duplex outfit 
taking a maximum of 10 amperes at 220 volts, which would be 
sufficient for a small house, can be installed without any alteration. 
For a cooker with a maximum capacity of 5 kw., or, say, 25 amperes, 
& 7/16 service would be sufficient for a distance not exceeding 
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20 yds., or for a short service a 7/18 might be retained. as the average 
current would not be more than about 12 amperes, with occasionally 
15 to 20 amperes for short intervals. It may, therefore, be antici- 
pated that not many additions would be required for services, and 
Mr. Street gives this as his experience at Southampton. The case 
may be different as regards distributing mains, though it will not be 
found to be so serious as might be anticipated. In all the central 
and industrial portions of a town the distributing mains will generally 
be large enough to carry, without addition, a cooking load which in 
such parts will be small as compared with the general demand for 
lighting and power, or, if additions are required, the cost will not be 
abnormal in proportion to the revenue derived ; but in residential 
areas where the density of load is verv much less, and the cost of 


mains in proportion to revenue derived is much greater, the case 


may be different. 
To arrive at any conclusion it is necessary to estimate what the 


cooking load is likely to amount to, in proportion to the lighting 

load. For small houses with, say, 10 to 15 lights installed, the 

average lighting load may be taken at 150 watts per house, and for - 
such houses a sniall cooking outfit, such as a duplex Tricity con- 

suming as à maximum 2.000 watts, would be sufficient. Assuming 

for some years to come that half the number of houses lighted had 

electric cookers and also that the average maximum load on the 

mains was 25 per cent. of the maximum installed, the load on the 

mains for cooking would be equivalent to 250 watts per house. Ín 

the same way, in a medium-sized: house, ‘with, say, 20 to 30 

lights. and, sav, a Skw. cooker, the lighting load would be, 

sav, 300 to 400 watts, and the average cooking load 625 
watts. It would appear, therefore, that the cooking load 

will probably be less than, and it is not likely to exceed, twice the 

lighting load in any residential area. In districts where mid-day 

dinners are the rule, this would not be serious, and would not involve 

any addition to the mains, as a drop of 4 volts during the day would 

not much matter, but in suburbs of London and districts where late 

dinners prevail, some addition to the mains would be necessary. In 

such cases it would probably be amply sufficient to allow for a cooking 
load in the winter equal to the lighting load. 

The author does not think, therefore, that it will be found necessary 
in the majority of cases to allow more than the rate per kilowatt 
assumed at £4 por kilowatt. The most that would be necessary 
would be to allow another 10s. to £1 to the figure ascertained for 


Assuming an extra 105. to the £4 per kilowatt it wil] 


standing costs. 
Summing up, it 


bring the case of late diners from 0-70d. to 0-75d. 
appears that the cost per unit under the conditions assumed will vary 
from 0-42d. in the most favourable cases where the principal load is in 
the day to 0-75d. when the load is mostly in the evening, the cost 
for other places being somewhere between. 

As to the probable consumption of electricity for cooking. it has 
been assumed for the purpose of reducing the standing costs to a rate 
per unit that 400 units would be used in a private house per kilowatt 
installed ; :.e.. 2,000 units per annum in a 5 kw. outfit. but this is 
rather a tentative figure, and more information on this point would 
be useful. It is probable that the figure would vary very much in 
different houses, and it is possible that-the consumption would vary 
more in proportion to the number of persons in a house than on the 
kilowatt installed. By some it is reckoned at about 300 units per 
annum per head. 

It is the experience of gas undertakings, the author understands, 
that the maximum cooking load occurs on Sundays, and it may be 
assumed that the bulk of the output between sunrise and sunset on 
Sundays in the summer is due to cooking, although in the winter a 
good deal is also due to gas radiators. It must be pointed out, 
however, that the ratio of consumption between lighting and cooking 
is different for gas and electricity. For lighting, gas at 2s. 9d. per 
1,000 cubic ft. is equivalent to electricity at something between 3d. 
and 4d. per unit, whereas for cooking the corresponding price is just 
about ld. per unit, therefore, the consumption of electricity for 
cooking will be, in proportion to the consumption for lighting, four 
times as much as it is in the case of gas. It would then appear that 
if electricity were used to the same extent as gas for cooking we should 
have a peak in the middle of the day as high as, if not higher than, the 
peak in the evening. This, however, is a condition that need not be 
seriously considered at present, but it indicates that cooking will have 
a greater effect in levelling the load output curve in the case of elec- 
tricity than in the case of gas. 

Although not strictly included in the title of this Paper, the use of 
electricity for the heating of rooms and of water for domestic purposes 
must be considered. Radiators in private houses give a very useful 
load. Whenever they have been tried they are very popular for 
bedrooms, bathrooms, and also in sitting-rooms, but for the latter 
their use is much greater in the spring and autumn than in the winter. 
They are, therefore, principally a non-p2ak load, and can be supplied 
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at a low rate, which is necessary if they are to be used extensively. 


This is not the case though with radiators used in shops and offices. ' 
A restricted hour service might ‘be arranged, for shops, either by , 


& time-switch or by controlling the radiator and window light 
circuits with a throw-over switch so that both could not be on 
together. 

The supply of hot water for domestic purposes is very important, 
for, if the kitchen range is to be dispensed with for part of the year, 
some means must be provided for meeting the requirement of the 
bathroom and the scullery. There are on the market some forms of 


geysers for heating water as it passes through, taking anything up to | 
16 kw. These, the author regards as quite impossible from the | 


supply point of view. Apart from the effect on the lamps in the 
house when such a load is suddenly switched on, it must be remem- 
bered that baths are required, where there are young families, be- 
iween 5:30 and 7 o'clock in the evening, just at the time of the 
heaviest load. The only feasible plan would seem to be to use a 
Thero! heater, or, where the cost of installation would be a hindrance, 
simply an immersion element in a well-lagged storage tank so that 
the expenditure of energy can be more or less continuous. With 
sufficient capacity in the tank there is no reason why the heating 
should not be done during the day ard after the lights were out at 
night, which could be accomplished by means of a very simp!e cut-out 
operated by the lighting circuit. Under such circumstances the only 
expense of supply would be the running costs or, say, 0-2d. per unit 
as assumed above. At this figure, and assuming 85 per cent. 
efficiency, the cost wou'd be at the rate of 19s. per annum for every 
10 gallons per day required, allowing for raising the temperature 
60°F. In many cases, however, this method of heating water would 
not be wanted all the year round, but only for the summer months, 
and the cost would then compare very favourably with the cost of 
keeping a kitchen range going. It certainly seems better for this 
service to charge a fixed amount per quarter, and there is no reason 
why it should not be cut off for part of the year if not required, and 
the charge made in proportion. If, however, current is supplied at 
anything like 4d. per unit it might be as well to meter it, and leave it 
to the consumer to switch on and off as he pleased. In many cases 
it would be quite feasible to make use of the existing hot water 
cistern, merely adding an immersion heater and seeing that the 
cistern is well lagged. This is not recommended though in a house 
where a large quantity of hot water is required in summer as well as 
in winter. Nor is it advisable in a high house or where there is a long 
length of pipe to the scullery. A separate heating tank should then 
be used near the tap. 

As to the charges that should be made for current it seems that at 
ld. per unit electric cooking with economical apparatus and careful 
use is equivalent to gas at about 2s. 9d. per 1,000 cubic ft., and, 
assuming that electrical apparatus could be supplied on the same 
terms as gas cookers it would not be necessary to drop below this 
figure where gas is above 2s. 6d. per 1,000. If, however, consumers 
have to buy their stoves or hire them on a commercial basis, which 
could not be less than 20 per cent. of the cost per annum, there must 
be some prospect of saving on the current. It would seem, therefore, 
that where undertakings have no powers of hiring out apparatus it 
will be necessary to make the charge for eurrent as low as possible, 
but where there are powers it may be as well to ease the terms of hire 
somewhat at the expense of the current. From the foregoing calcu- 
lations it will appear that it is quite possible to supply current in some 
places at as low a rate as 3d. per unit, and in many p'aces at 1d., but 
these prices would not be justified for a cooking load only as there are 
several items in the cost, such as the service, the reading of meters 
and collecting of accounts, which are proportional to the number of 
-consumers rather than to the maximum load, and though they are 
included in the standing costs they are not covered by the amount 
paid in respect of standing costs by small consumers. Such low rates 
should, therefore, only be given as an addition to a lighting rate 
sufficient to cover such expenses. A tariff with a fixed charge per 
annum or per quarter with a low rate for current meets the conditions 
best, and in such case one meter suffices for both lighting and cooking 
units. With a view to encouraging the use of current for cooking, it 
will, no doubt, be suggested that a lower price should be charged in 
the summer than in the winter. This may be advisable when the 
load would come on mainly in the evening, but not where the bulk 
would be at mid-day, as in such cases the load is as useful in the 
winter as in the summer. 

In conclusion, the author thinks that supply authorities need not 
hesitate to supply current at rates which will be low enough to make 
the cost of cooking by electricity as cheap as by gas, and it is desirable 
that they should be prepared to do this, as, although at the present 
prices of apparatus the development is likely to be slow, the prices 
can only be reduced by the manufacture of greater quantities, and 
everything possible should be done to stimulate this. 
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The advent of the metal lamps did not affect the curves to any appreciable extent, as in 


the majority of houses the change from carbon to metal lamps was made before or during 
the year 1909-10, and as the supply is 200 volts direct current in most cases, a o wal 
carbon lamp was replaced by a 50-watt metal lamp. It has been proved that the diversity 
factor of a heating and cooking load is extremely good. 


At the conclusion of his Paper Mr. Long exhibited load curves 
(Figs. 2 and 3), showing the effect of the 4d. rate on the output 
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rat Southampton. 
obtained in regard to load conriectedes 25 


Connections, 59€] 5] ilo Lighting. Power. Heating. Cooking. Total. 
During 1909-10...... 340 kw. .. 57kw. .. lokw. .. — 413 kw. 
1910-11...... 310 kw. S3 kw. .. 185 kw. .. — . 948 kw. 
1911-12...... 446 kw 232 kw. .. 605 kw. .. 198 kw, .. 1.481 kw. 
Hee units me year i March 31st, 1908-9 ,............. 11.764 at 1d. 
T" S09 T0 V ER E Se LG 13,361 at 1d. 
m »" m T 1910-11.............- 189.038 at 4d. 
ve ve , * 1911-12 ccc 222099929* 436,219 at jd. 


Mr. H. H. HoLmes (Marylebone) then read a Paper on 


ELECTRIC COOKING AND ELECTRIC COOKING 
APPARATUS.* 


BY H. H. HOLMES. 
(Sales Manager, St. Marjlebone Electric Supply.) 


Summary.—The author describes for the benefit of other engineers 


what should be the size, output and design of electric cooking appiratus 
Valuable data are also given as regards 


fordomestic and commercial use. 
consumption of energy, comparative cost, &c. 


Electric supp!y undertakings of to-day depend for their output on 
the demand for light and for power. 


dwarf, the two already mentioned. 


would be increased by at least 400 per cent. 
in working costs and capita! charges which such an increase of load 


would permit would be enormously to the advantage of electric 


supp!v undertakings in particular and the community in general, 
The author has endeavoured to deal with the matter from the point 

of view of the supply manager, who has to advise his consumers on 

the apparatus to instal, or is himself a buver of the apparatus for hire 


or re-sale purposes. 


Domestic Cookers.—The cooking outfit which consists of separately 


heated utensils is not suitable for domestic purposes, Not because 


it is not efficient and perfectly satisfactory in working when fairly 


used, but because the housewife or cook will not put up with a set of 
apparatus clumsy to handle, expensive to repair, diflicult to clean, 
and which is not fool-proof. The gas cooker hss created a standard 
of convenience and usefulness to which the publie has become 
accustomed. and the designer of the popular electric cooker cannot 
do better than follow generally for the present along the same 


lines. 
The first point to be determined is tho size of the cooker which can 


be adopted as standard to serve the needs of the average household 


The average family now using electric light, and likely to use electric 


cooking, will consist of, including servants, sav, seven persons, but: 


the cooker installed must be suftic iently large to cook for, sav, 16 


persons. 


The outfit, which should be of similar shape to a gas cooker, would 


consist of the following: A top plate containing three boiling plates 
and one grill. The top plate should be at least 30 in. wide by 24 in. 
deep. The average electric cooker now on the market does not pro- 
vide nearly sufficient spice on the top plate for handling utensils, 
Th» gas cooker is equally faulty in this respect. ili 
plates should be of 8 in. diameter and one of 6 in. diameter. 
boiling plates (the number generally provided) are not sufticient even 
in a smaller cooker. ici 
accommodation if less than three are provided. 

The grill should provide a cooking spxce 12 in. long by 9 in. wide at 
least. The pan and grid underneath the grill should be at least as 
large as the cooking space. Many manufacturers at present are pro- 
viding a grill almost large enough, but supplying so small a grid and 


pan that it is well nigh impossible to cook on the grill for more than 


three or four persons at a time. The size (cooking space) of the oven 
should be 22 in. high by 14 in. deep by 15j in. wide, or the equivalent 


in cubical contents. 
In addition to the above a separate rapid water boiler should be 


provided which will boil two pints of water in not more than four 
minutes. This separate water boiler is absolutely necessary if the 
‘cooker is to be popular. One of the greatest recommendations of the 
gas cooker is the quickness with which it will boil water, and the 
electric cooker must provide the same convenience or he left bebind, 
on this score at any rate, in the public favour. 

The space between the oven and the top plate should be boxed in 
except at the front. The waste heat from the oven grill, boiling and 
hot plates, will provide sufficient heat in this enclosed space for p'ate 


* Abstract. 


The following table shows also the results | 
: cupboard space at all. 


A few undertakings have re- 


cently realised that there is another outlet, viz.. electric cooking, 
which, when properly developed, will at least equal, and perhaps 
If every household now using 


electric light were to use electrie eooking the consumption per house 
The reductions per unit 


Two of the boiling 
Two 


The cook always grumbles of insufficient 


periment with ; 
satisfactory. 
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warming. Many types of 'cooker now on sale fail to provide a hot 
-A well-known type of unlagged cooker is a 


special sinner in this respect, 

Boiling Plates.—The type of boiling plate now almost universa! 
with all manufacturers is made with a heating element of nichrome, 
or other non-oxidisable wire, wound on miza sheets insulated on both 


sides from the metal plates by mica sheets and clamped firmly be- 
tween the upper and lower plates. The top portion of the boiling 


plate must be provided with a lip coming at least Lin. below the 
bottom clamping plate in such a way that it is impossible for water 
or fat to creep up in between the plates and so on to the heating 
element ; insufficient provision in this respect has been a fruitful 
cause of failure, Both the top and bottom plates must be strong 
enough to withstand the tendency to buckle under the wide varia- 
tions of temperature. The top surface should be turned, not ground. 
Experience shows that a turned surface is a better heat transmitter 
to the utensil than a ground surface; it further provides nearly 
double the radiating surface, and thus tends to keep down the maxi- 
mum possible temperature of the boiling plate. 

The wires of the heating element. from the point where they leav 
the heating clement, should be strengthened up to at least three 
times the section of the element wire, and a sufficiently large hole 
provided in the bottom plate for bringing them away. Inattention 
to both these points (and it is common) spells trouble. A terminal 
box shou!d be provided on the base of the hot plate and a flexible 
metallic connecting tube taken thence to the main terminal box of 
the cooker. In some boiling plates the heating wire is joined on to 
the copper wire running to the main cooker terminal box by simply 
wrapping the two wires together. Experienee shows that the only 

way to avoid trouble is to provide a terminal box as near the heat 
element as possible, hut far enough away to be not unduly affected 
by the heat. The heating element should consist of two distinct and 
equal elements arranged one in the centre of the hot plate, and the 
other divided up, ha!f on each side of the centre element. 

The loading of an efficient boiling plate should not exceed 25 watts 
per sq. in., or be less than 20 watts per sq. in. of boiling plate surface. 
With a less loading than 20 watts per sq. in. the plate will be too slow 
for the cook's liking. A higher loading than 25 watts per sq. in. will 
produce too high a temperature if the p'ate be left full on without 
doing work. In such a case the temperature of the p'ate will exceed 

50°F. to 700 F. and the mica insulation will disintegrate and lose its 
insulating properties. In this connection all boiling plates should be 
tested before being put out on circuit for maximum temperature 
obtainable. 

The foregoing remarks app!y only to hot plates with mica insu- 
lation ; if an insulating material be discovered which has a higher 
disintegrating temperature than mie: (and, otherwise, as suitable for 
the purpose) a much higher temperature would be possible and would 
be a distinct advantage. Nichrome wire can safely be used up to a 
temperature of 1.800" F. if insulation to stand this temperature can 
be found. The life of the boiling plate is at present an almost un- 
‘known figure, but it appears probable that the latest typos will give 
a life of from two to four vears. The life will not be so long if 
used at full heat all the time, but in domestie work this never 


happens. 
Grill.—The grill is one of the most popular parts of a cooker. It 
should be of the radiant heat type. loaded to 15 watts per sq. in. of 
surface for satisfactory and quick cooking. It is essential that as few 
leading-in wires as possible be used (beaded wires are a more fre- 
quent source of trouble in a cooker than any other accessory). In the 
latest type of grill no leading.in wires whatever are used. The 
standard element is nichrome or other wire wound on mica, the full 
element. being sub-divided into six elements connected in parallel ; 
by this arrangement a failure of one element does not prevent 


cooking. 

Oven.—The oven must be thoroughly well heat-insulated. If lag- 
ging is used, it must be very closely packed, and it is as well to 
examine the lagging every 18 months or so to see if it has powdered 
and settled down, leaving the upper part of the sides of the oven un- 
lagged. A polished instead of a lagged oven has the disadvantage 
that if it is to remain efficient it must be kept polished, and to suggest 
this to the average cook is a dangerous business. The loading of an 
efficient oven need not exceed 1,000 watts per cubic ft. capacity. 
Sufficient regulation is provided by dividing the element into two 
parts, one of two-thirds heat and the other one-third heat. 

It is essential for good cooking that the heating of the oven should 
be absolutely even. The only really satisfactory way to test an oven 
for even heating is to put it into the hands of an expert cook to ex- 
no system of temperature testing appears to be 
For the sake of appearance and facilitating cleanliness, 
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the oven should be white enamelled inside. 
be provided. 

The oven heating plates or elements should be distributed over as 
wide an area as possible, for by keeping the watts per sq. in. of 
heating surface low the life is considerably increased. It is essential 
that the elements be arranged so that the leading-in wires are as few 
and as short as they can possibly be made. Beaded wires should be 
got rid of altogether if possible. It is safe to say that 75 per cent. of 
the oven and hot plate faults in the past have occurred on the leading- 
in wires and not in the heating element itself. 


A ventilation grill must 


Rapid Water Boiler.—This accessory is fixed on the side of the 
cooker. It is advisable that it be fitted with a ball cock and con- 
nected to the main water supply. A burn-out is thus rendered 
impossible. It must be loaded to boil two pints of water in not more 
than four minutes. The necessity for the boiler is due to the fact 
that the boiling plates, even when loaded to 25 watts per sq. in., are, 
as compared with a gas ring, too slow when started from cold for 
boiling small quantities of water. 


Leads.—The whole of the leads from the various terminal boxes of 
the cooker should be run to a main terminal box by means of metallic 
flexible tubing with a mechanical joint on to each piece of apparatus. 
The metallie flexible tubing provides the very necessary means of 
directly earthing each boiling plate, grill and boiler. 


Otensils.—It is, of course, well known that only flat bottom utensils 
should be used, but only those who have tried to get them know how 
difficult it has been to find utensils with absolutely flat bottoms 
which will keep flat. After long investigations, the “‘ Judge" brand 
of spun steel utensils has been adopted, and found to be quite satis- 
factory for the purpose, and reasonable in price. Aluminium utensils 
are very good, but many consumers object strongly to the perfectly 
harmless stain which always appears after use, and is difficult to 
remove. 


Control Board.—It has been found undesirable to fix the switches 
on the cooker itself, (1) because they are likely to be damaged with 
water and heat, and (2) because in any case a distribution board for 
the indicators and fuses is necessary, and no extra wiring is necessi- 
tated by putting the switches on the same board. The tvpe of switch 
now generally used is the Diamond “ H,” of the Hart Manufacturing 
Co.’s type. Many other types have been tried and found quite un- 
satisfactory. 

Owing to the necessity of equally distributing the heat in the boiling 
plates the simplest and most advantageous method of control is by 
a series parallel arrangement giving four positions. (1) Off; (2) low 
heat (two elements in series) ; (3) medium heat (one element only) ; 
(4) high heat (two elements in parallel). 

The switches for the grill, oven (two switches) and boiler, should 
be of the ordinary * on " and “ off" Diamond “ H ” type. Par- 
ticular attention should be paid to the switches being large enough 
for the work, as manufacturers are inclined greatly to over-rate the 
capacity. 

It is just about as sensible to provide one fuse only for a domestic 
cooking outfit as it is to provide a main fuse only for an installation 
of six or seven motors. It is certain that the name for unreliability 
which electric cooking has had in the past has been greatly due to 
only one main fuse being provided. 

The type of fuse used is of the “ Dial," “‘ Zed ” or cartridge type. 
Open type fuses are not suitable, as the cook is often easily and per- 
manently frightened by the flash when such a fuse operates. One 
fuse is provided for each hot plate, one for the grill, one for the boiler, 
and two forthe oven. By this arrangement it is well-nigh impossible 
for a breakdown sufficiently serious to prevent cooking to happen; in 
fact such a breakdown is now almost unknown. 

An indicating lamp is provided for each switch. These lamps cut 
down waste and make a very convenient talking point to the pro- 
spective consumer. 

The wires between the main terminal box on the cooker and the 
switchboard are run in flexible tubing. which is metallically connected 
to the terminal box at the cooker end, and to the tubing of the mains 
at the switchboard end. The advantage this method has over 
screwed tube is that it is cheaper in first cost, it allows of the cooker 
being shifted a foot or so, when repairs have to be carried out, with- 
out disturbing the connections, and, most important of all, the 
gwitehboard can be connected to the cooker before leaving the stores, 
leaving only the fixing of the board and connecting up of the mains 
to be done on the consumer's premises. Flexible metallic tube can 
also be used for the mains between the service and the switehboard. 
The armoured wire used in Martyn's wiring system is, however. 
particularly useful for this purpose, and is cheaper than the flexible 
tubing system. 

If the above arrangements be adopted the labour necessary to 
instal a domestic cooker is almost negligible. The whole of the equip- 
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ment, wiring and all, can be recovered if occasion arises, and urgent. 
demands for temporary cooking apparatus can be met with despatch. 


Hiring Schemes.—The list price of the full equipment described: 
above (not including rapid boiler or utensils) would be as follows : 
Cooker, £15 ; switchboard, £4. 10s. ; connections and metallic tubing 
15s.; mains 30 ft. run. £1. 10s. ; main switch and fuse, £1. 10s. ; 
total, £22. 15s. Bought in quantities a discount of 334 per cent. 
should be obtainable, so that the cost to the central station should be, 
say, £15. 

The life of the apparatus is at least 10 years, and during that time- 
the whole of the heating elements might require renewal three times,. 
at a cost of 40s. Switches, fuses and lamps in the same time should 
not cost more than another 40s. Cleaning and inspecting once a 
month would cost, say, 10s. per vear per cooker. The total cost per 
annum, therefore, at an outside estimate is :— 


Depreciation, 10 per cent. on £15 ..................... £110 0 
Repairs to heating elements, switches and fuses ... 0 8 0 
Cleaning and inspection ..........ccceeseceeeteeeeeeeeees 0 10 0 
Establishment charges................ eee esee eere eene 0 5 0 

Total cerise see ras das ee pd dures eene £2 13 0 


Say, 12s. 6d. per quarter. This figure may be objected to by some 
engineers as too high to compete with other forms of cookers. | Well, 
such would do well to consider what they would be content to spend. 
on a service to obtain such a load as this cooker will provide if it was 
offered to them in the shape of à motorload. Nine out of 10 cookers 
need no extra service. Why, then, should not the supply undertaking 
credit the cooker hire account with the sinking fund and other charges: 
they would, if necessary, be prepared to incur for such a load? There 
are other reasons for giving low hiring charges, but it appears to the 
author that the above need no help to justify them. 

Although it is not now actually necessary, the hire scheme at 
Marylebone includes weekly, not monthly, inspection. It is only 
recently that we have been able to supply just the apparatus which 
absolutely satisfies the consumer, and by these weekly inspections, 
or nursings. not only has the consumer been kept in a good humour 
but the department has been able to obtain quick and sure informa-. 
tion of the troubles to be remedied. About once every six weeks for 
the first few months our lady demonstrator also makes a call, and, if 
necessary, gives a demonstration. 


Cost of Operation.—The consumption of an electric cooker is one: 
of those things that cannot be calculated. Of the many domestic 
cookers installed in Marylebone à number have been taken, and the- 
consumption carefully noted. The average consumption for a 
family of eight persons, doing the whole of the cooking operations by 
electricity, but having a separate hot water supply for baths and. 
washing purposes, works out at 1-9 units per person per day. It is 
to be remembered, however, that the cases taken represent well-to-do 
people, who not only entertain a good deal, but cook in the normal 
way on an extensive scale. The consumption of a middle-class house - 
is, by experience, often as low as one half to one unit per person per 
day. | 

Usually when a gas cooker is displaced it is found that the electric 
cooker is called on to do more work than its predecessor had to do. 
In cases, however, where approximate comparisons can be made, the- 
results show that with gas at 2s. 6d. per 1,000 cubic ft. and electricity- 
at ld. per unit the cost is as nearly as possible the same. 

More exact comparisons, however, can be made between the cost. 
of a kitchen range used for cooking and supplying hot water, and the 
kitchen range supplying hot water only and the cooking done elec-- 
trically. In almost every instance a substantial saving is shown. A. 
typical case quoted by the author shows a reduction of coal from 
14 cwt. to 4 cwt. per week, 110 units of electricity being used instead,. 
and the total cost being only 14s. as against 16s. 10d. A still greater: 
saving can be shown by dispensing with the coal range altogether: 
and installing a special coke-fired hot water apparatus, such as an 
* Ideal ” boiler. 

If it be asked why the hot water is not obtained electrically, the 
answer is that at present prices for electricity and gas neither can- 
compete on cost with a coke-fired boiler, and also that this Paper 
deals with cooking and not hot water supply. There is every possi-- 
bility that in the near future. however, electricity at any rate will be. 
able to supply this service at a cost to which the consumer will not. 
object. 

The author next gives a list of the advantages which consumers. 
now using electricity for cooking state that they experience. Thus, 
it is clean, cool and produces no fumes, gives better and surer cooking 
results, that there is a saving of at least 10 to 15 per cent. in the meat. 
bill, and what the servant appreciates even more than the above, the 
despatch with which boiling water can be obtained. 

The selling side of the electric cooking business is a wide enough 
subject to demand a Paper to itself, but it may be useful to point out 


HE cue ee 


no means the least troublesome operation in the average kitchen. 
The saving 


switch and fuse, and the elements comprising this 2,000 watts should 


terminal each on the oven terminal box. 


economy to instal medium-sized rather than- very large ovens. 
loading of all ovens for commercial work should not be less than 1,000 
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except where fuel handling cost. is high, the apparatus a long distance 


‘that there is but small expense incurred by installing a cooker on 
b | ` | from the boiler. or space extremely valuable. d^ x 
Where electric apparatus can with advantage be used the appa- 
ratus should be loaded up to boil the water as quickly as possible, but 
not beyond 40 watts per sq. in. of utensil inside bottom surface. To 
load above this figure conduces to unreliabilitv. Regulation should 
provided affording at least three heats. The apparatus should 
Much of the larger electric boiling apparatus 


approval. E l 
Commercial Cooking A pparatus.—Large as the prospective busi- 


ness is in domestic electrie cooking, commercial cooking offers an 
output at least as large, and this load is either absolutely non-peak 
or of an extremely good load factor. 

Fig. 1 shows a recorder chart of an electric kitchen supp'ving mid- 


day meals to 400 persons daily. It will be noticed that the load is 
well off peak. Fig. 2 shows a recorder chart of another establish- 
ment supplying meals throughout the day for over 700 people. The 


load factor (taking the load coincident with the evening peak as 
maximum load) is actually 70 per cent. 

The electric radiant heat grill is an extremely strong commercial 

proposition. Firstly, because its competitors are not too satisfac- 
tory in cooking results ; secondlv. because it is quicker in action than 
other types; thirdly, because in cost of operation it is the most 
economical. It is generally the first step to the complete electrifi- 
cation of the commercial kitchen. 

The chief point to be watched is care in design and installation. In 
a large commercial grill the heating elements should be subdivided 
as much as possible. Separate heating elements of 250 watts each 
across the full supplv voltage should be the maximum for moderate 
size grills, so that if an element open circuits, only 250 watts of the 
apparatus is affected. An additional advantage of this arrangement 
is that connection wires, particularly beaded wires (the bane of elec- 
tne cooking apparatus), are not. needed. 

Every 1,000 or 2,000 watts of element aecording to the size of the 
grill should be separately fused. so that an earth will put out of action 
only a portion of the grilling surface. Each switch should control 
also an indicating lamp, so that the operator has no excuse for waste. 


be 
be well heat-insulated. 
on the market is deficient in this respect. 

Hot Cupboards and Carving Tables are rapidly becoming very 
popular, and there are no particular points to which attention should 
be drawn. 

The arrangement of switches, fuses and indicating lamps should be 
on the same lines as for the domestic cooker, and the apparatus should, 
of course. be efficiently earthed. The wiring should be in heavy 
gauged screwed conduit and the wires carried from the control board 
to the apparatus in metallie flexible tubing even in quite small pieces 
of apparetus. The control board should be fixed at the side and not 


directly above the apparatus. 
In conclusion, the author savs that satisfactory and reliable 


electric cooking apparatus can be obtained, and the cost of operation 
is, at Id. per unit, at the most not heavier than by other methods ; 
but much still remains to be done before the full output for cooking 
will be obtained. The electrical contractor will not hire apparatus 
because, in itself, it does not pay, and it is probable that a long time 
will elapse before he has the courage energetically to take up its 
sale. The supply undertakings must therefore push the business, 
and they must handle the apparatus from the moment the consumer 
expresses an interest (if he does not. that interest must be induced) ; 
and until the apparatus is installed and working the supply man 


must be the only man to deal with the ecnsumer. 


DISCUSSION. 
Mr. A. H. SEABROOK (Marylebone), in opening the discussion, mentioned 


that a new association had been formed. the Halfpenny per Unit Dining 
Those who had gone in for 


Club. which he expected would grow rapidly. 
low tariffs had not regretted it, and at Marylebone they were doing their 
best to inerease what some people thought a disastrous load. The 
diversity of the load was astounding. They had put on about 1.400 kw. 
in heating and cooking during the last year; this year to date the maxi- 
mum load was less than that of last year, the whole of the increase having 
come on the day load. Practically none came on the peak. He did not 
think the services and mains would prove a diffieulty ;. so far in Mary- 


A.M. 
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80 
p E — eo lebone no such trouble had been found. For cooking. a less margin in 
4017] 40 copper could be allowed than in lighting, because the individual peaks 
were much shorter in duration. He had tested the voltage variations 
2O with heavy loads at his house on the outskirts of the district, but had 


found no trouble. 
Mr. W. SiLLERY (Partick) criticised electric cooking apparatus from 


the point of view of reliability. 
Mr. F. S. Grouan, referring to Mr. Long's Paper, said that he (Mr. 


Long) considered that it was not necessary to use a cooker at its full 
He wished to know if 


capacity, and that the average was less than half. 
Mr. Long referred to the load on individual houses or to the resulting load 


from a series of houses taking the average losd.. If the former, he assured 
Mr. Long that the maximum load of the cooking outfit must be catered 
for over and above the present peak. He congratulated Mr. Holmes on 
his Paper, but thought the : uthor a bold man to dictate to cooking 
apparatus manufacturers. Though no reference was made to specific 
makers. Mr. Holmes tilted at Tricity apparatus in speaking of limited hot 
cupboard accommodation and in advocating strongly the radiant heat 
grill Until a man could appreciate the ditliculties of cooking he should 
not dare to make emphatic statements as to what apparatus should or 
should not be. Ladies. after all. had an important say in these matters, 
and should always be consulted. He strongly disagreed with Mr. 
Holmes’ suggestions that the gas cooker should be slavishly followed in 
the design of clectrical apparatus. As to heating plates, in the Tricity 
apparatus there was a cooking space of 17 in. by 17 in. and a rack at the 
top which could be used for plate warming. If he cooked a large dinner 
he used an additional oven and hot plate, which gave him all the space 
required. He disagreed with the thrce-hcat control for hot plates, and 
preferred series parallel connections. The three-heat scheme gave un- 
equal heating and increased the risk of buckling the hot plate. The 
loading was a matter which was influenced by the design of the hot plate 
and the capability of the element to give up its heat. A hot plate with a 
loading of 5 watts per square inch, if covered with an asbestos sheet, could. 
be burned out. Taking Mr. Holmes’ figures of all round cost for a house- 
hold at 1-9 units per day per person as working out to an aggregate of 
5,500 units per annum, and adding a further 500 units for heating water 
(to comply with Mr. Holmes' requirements of 2 pints hented in 4 minutes), 
the total consumption was 6,000 units per annum ; these figures were for 
a “black ” oven. He contended that with the Tricity polished oven 
only 4,000 units would be consumed. He asked which was the better 
proposition, 6.000 units with 7-8 kw. maximum demand, or 4,000. units 
at 3 kw. demand ? In conclusion, he impressed on station engineers the 
importance of having reflecting, that is, non-radiating; surfaces in. 


electric cooking apparatus. 
be thought otherwise, Tricity cooking apparatus was in use at Maryle- 


A.M. 


Fics. 1 AND 2. —CoMMxERCIAL Cooktna Loap CURVES. 


The cost of operation is extremely low. A we'l-designed grill will 
grill as many as six chops at a time in 10 minutes for a consumption 
of only 0-4 unit. A particularly good point of the commercial 


lec tric grill is the rapidity and extreme accuracy with which toast 
This virtue alone is sufficient to make it a 


an be made with it. 
tro ng line for the commercia! cooker salesman, as toast making is by 


The electric oven is about as good a line as the grill. 
in weight of meat cooked in it as against other forms of cooking is no 
mere fancy. It is a saving which represents at least 75 per cent. of 
the cost of current. As with the grills the heating elements should 
be divided up into as many compicte elements zs space and other 
conditions.will allow. Not more than 2,000 watts should be on one 


again be subdivided into, say. 500 watt sections represented by one 


Extreme care should be taken in ordering ovens from firms who 


cannot show a similar oven in similar use elsewhere. It makes for 
The 


watts per cubic ft. capacity, or the oven will betooslow. The lagging 
of the ovens should be periodically examined to see that settling has 
not taken place. i 
` Fryers must be particularly substantial, for they work at tempera- 
tures up to 400°F. Heating elements must be subdivided as much 
a8 possible as in the ovens. Particular care should be taken to see 
that there is no possibility of oil creeping on to or under the elements. 
Again, it is always good practice to instal a small! fish fryer for the 
smaller work. 
Most commercial kitchens use steam heating (coke-fired boiler) for 
their boiling pans, and in such instances it is better to leave the steam 
installation alone. Electricity at ld. per unit (or gas at 2s. 6d. per 


1,000 cubic ft.) cannot at present compete with steam for this purpose bone 


He also wished to say that, in care it might 
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Ald. ALEX. SINCLATR (Swansea) said he had been pushing the power load 
but he had not been keen on heating and cooking, because of the ques- 
tion of reliability and the cost of current. He understood the question 
of reliability was now settled and cookers could be got that had stood the 
test of time. As a consumer he was not satisfied wlth the price of current, 
although, as chairman of the Electricity Committee, he was satisfied with 
the quantity of energy being turned out. The electric cookers saved 
meat. He had a joint of beef cooked in an ordinary oven and the loss 
was 22 per cent. A similar joint in an electric oven lost 8-33 per cent., a 
joint of veal lost 8-45 per cent., forequarter of lamb 12-1 per cent., and a 
chicken 9 per cent. He was paying 2d. for the first hour and ld. after. 
If he got current at 09d. he would not be a loser by electric cooking, but 
he would not now do without the electric cooker at any price. 

Mr. BoRLASE MATTHEWS said there was a need for more appreciation 
of the practical side of cooking from the coal user's point of view, the 
cook's, and that of the mistress of the house. The available information 
as to the experiments and experience with electric cookers should be 


hire at 2s. 3d. per quarter and consumers became the owners after they 
had the irons eight quarters. He got £11. 5s. per kilowatt of demand 
from that class of demand with electricity at 08d. per unit,'and he believed 
that would form a lucrative form of developing undertakings. A quest- 
tion had been asked in regard to the difficulties in towns which had triple 
concentric and concentric distributo:s. He had such cables, and during 
the last year they put on 1,000 consumers. The difficulty was that they 
could not get the jointers to work on live cables, and they had to work 
night shifts, but other towns had got over these difficulties. 

Mr. W. H. Cooke (Luton) said some four or five years ago the question. 
of electric cookers was forced upon him when he found people would not 
have electric light because they had to put in gas for cooking, and two. 
years ago he and his Council decided to offer a flat rate of 4d. per unit for 
heating or cooking, and the combined rate in use for lighting, power and. 
heating also gave consumers the benefit of the 4d. rate if they reached 
a certain number of units. On February 8, 1910, they charged 14d. per 


unit for heating and cooking, on February 10 the following year, the load 
had risen, though the 4d. rate had only been in force three quarters of the 
year ; on February 9, 1912, there was an enormous increase. In the first. 


centralised so as to make it more accessible to the general public. "There 
was sufficient evidence that cooking could be done electrically. He 
exhibited curves showing the quantity of meat which had to be put in 
the oven with coal, gas and electric cookers, so as to produce 12 lb. of 
meat for the table : 1341b. if cooked electrically, 17 Ib. 2 oz. for coal and 
17 Jb. 10 oz. for gas cooking, and the electrical figures were obtained by 
people used to gas stoves. In Mrs. Beeton's Cookery Book the loss of 
meat was said to vary from 25 to 33} per cent., and electric cooking was 
better than that standard. In the train coming there Mr. Ayton pointed 
out to him that it was not exactly the thing to charge all one's standby 
charges directly to one's cooking: the coal should be got out on a basis 
which depended on the actual working hours of a station rather than on 
such a period as 24 hoursaday. It was these practical points that wanted 
settling in regard to cooking. Mr. Holmes spoke of 1-9 units per person 
per day ; that was slightly under what American practice had been. In 
addition to the cookers that had already been mentioned, Mr. Bell, of 
Hammersmith, could tell them something about another system which 
might yet become well known. There was a marked difference between 
cooking by radiant heat and by placing the meat on a hot plate, the latter 
being more akin to broiling. 

Mr. W. A. VIGNOLES (Grimsby) said some time ago there was a dis- 
cussion at the Institution of Electrical Engincers on this subject. They 
were very half-hearted about the use of electricity for purposes other than 
lighting. He thought a very small percentage of the engineers at that 
meeting had their meals cooked electrically, and if station engineers did 
not use electric cookers they could not expect consumers to do so. He 
related how a man brought a leg of pork to his department and said he 
wanted it cooked electrically. He (Mr. Vignoles) gave instructions on 
the telephone how it was to be done, and at the end of the agreed time the 
man returned and found the meat done to a turn. He found that people 
were willing to pay more for electric than for other cooking when they 
found how it saved and improved the food, but care should be taken that 
they were instructed in the use of the apparatus before they commenced 
to use it, otherwise they might take a dislike to the cooker because of a 
failure at the first attempt to use it. At Grimsby the charge for cooking 
was ld. per unit, and, judging by Mr. Long’s Paper, it did not look, off- 
hand, as if the jd. brigade were quite justified in making that 
charge. He did not suppose Mr. Long pretended that all the estimated 12 9 4 6 8 10 12 2 
figures in the Paper could be carried out to the second place of decimals. 
Perhaps Mr. Street was the only engineer in the country who could say 
any more on the question of whether the.jd. rate was likely to be a com- 
mercialsuccess. Advertisements alone were no good for developing the 
cooking load; the only successful way was by demonstrations followed 
up by personal visits, and cookers must be sent out on hire. Consumers 
would pay as much as 12s. a quarter, although they got gas cookers for 
half-a-crown. He thought both the black and the polished apparatus 
might be of service. He had used electric cookers of all kinds and it 
seemed to him the Tricity cookers must consume considerably less 
electricity, and that was what one wanted to keep the bill down. 

Councillor CROWTHER (Sheffield) said they would have to induce manu- 
facturers te produce their cooking apparatus at less cost and also to get 
a reduction in the price of the current. Some municipalities were con- 
sidering fresh methods of charging small consumerson the ratable value 
of the houses. In a £25 house a consumer paid 15 per cent.—£3. 15s. per 
annum—whatever purpose the current was used for, and after that he | 
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—-—-— February 9th (Friday), 1912. 
————— February 10th (Friday), 1911, 
—— — — February 8th (Friday), 1910. 


Fia. 1. 


of the above-mentioned years they had 30 kw. of heating and cooking load, 
by the third it was 389 kw. Three years ago they made a profit, last year. 
a substantial profit. and this year a better one. He had done his part, 
and it now devolved upon the manufacturer to supply cheap apparatus. 

Only f. om £6 to £10 per annum could be got from each consumer, and. 
in return one had to supply him with from 3,000 to 3,500 units. Unless 

they supplied apparatus at a reasonable price, and apparatus which did 

not require an abnormal amount of cleaning, they could not succeed in 

establishing a load of that kind. Fig. 1 shows load curves at Luton and. 
the output figures are given in the accompanying table. 


LUTON ELECTRICITY SUPPLY. | 


: : ; : . CONNECTIONS. | 
would be charged id. per unit for all purposes: and by taking the bills of Lighting. Pawar: Heating and cooking." " 
100 such customers, all paying less than £10 a year for electricity, it | Year Total Per cent. Per cent. Per cent. Per cent. Percent. Percent. 
would be a benefit to those consumers if the charges were based on that | ending Kw. Kw. of "I cos Kw. of increase Kw. of increase 
system. He believed in the provinces there was no demard for electric. | March FORGE: fOr year total. dor year totaly: OP Yeats 


but a good demand for gas, cookers, and where people could get gas at | 1910 2,676 1,054 3925 180 1.592 5965 206 30 11 100 
ls. 2d. it was not surprising. | 1911 3241 1,141 350 1775 1,987 615 240 113 35 277 
Mr. JOHN CHRISTIE (Brighton) said he thought the manufacturers had Ple Rete eee, UO! AES 2B 000: UOI i309 29 244 


done a great deal to assist the station engineers, and had spent a large Price for heating and cooking, March, 1910, 1$d. per unit; March, 1911, and March, 
amount of money in doing so. They sent lecturers round the country | 1912, id. per unit. 


like Mr. Grogan, and he (Mr. Christie) th cht station men should support Lighting Spares TM Heating 

the manufacturers. Undertakers, instead of allo ing large sums to be Pv ^ Per '" Per? 
filched for the rates from their surpluses, should transfer a substantial | Year Total Per contin ——— Per cent. in- , Per cent.in- 
sum for electric cooking apparatus, writing it off right away so that low | ending units. Units. C DNUS TUE TRUE gi Er oat 
rents could be charged. to users— sufficient to pay for maintenance and | March total. year. total.  yrar. total year. 
repairs. If 100 outfits were on hire one could get £150 a vear in rentals Ios rs cae 2 2 icy Ios a Du 1 2 Be 
and also sell, say, a quarter million units at ld. per unit, yielding £1,000. 1912 2.657.905 647.766 240 25 17744166 660 2] 265374100 340 7 
His Council recently allowed him to spend £250 in an experiment of that 2^" 


sort. Hc ordered 20 outfits and before they were all delivered he had 
letters stating that the results with those which had been delivered were 
far beyond what had been claimed for them, and that the consumers 
He let laundry irons on 


Mr. G. WILKINSON then drew attention to the chart (Fig. 2) which 
he had prepared, and which was based on experience obtained in his 
own house with four separate makes of cookers. The boiling plates of 
the ovens were much too slow. 


would not go back to gas or eoal at any price. 
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Mr. J. W. HAME (York) exhibited curves showing the gas output at | not coming on all together. He thought a low rate for cooking should be 
He had had that 


in conjunction with a certain fixed charge re” house. 
system in use at Norwich four or five vears. The only way he could get 
figures for his Paper was to estimate them. Each engineer would have 


| . 
to work out his actual cost of production. 


4 


York (Fig. 3). | 
Mr. Lona, in reply to the discussion, said it had been remarked by 


Mr. Grogan that the full capacity of a cooker was not in use at one time, 
an i there was a further diversity due to the apparatus in different houses 
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Fio. 2.—ELECTRICAL DISTRIBUTION TO PRIVATE RESIDENCES ALONG 500 YDS. OF ROADWAY 1N HARROGATE, SHOWING ESTIMATED ADDITIONAL 
REVENUE CosT, AND PROFIT or ELECTRIC COOKING WERE ADOPTED. 
If each stove uses 9 units per day the total consumption | CAPITAL COSTS. 


ACTUAL REVENUE IN 1911. cL A te 
NM : will be 62,415 units, say 000 units. 
From Lighting, 7,448 units............. ... £151 17 O . d E 
utres d o o 12 2 MN eee DO Ac erbe perunt S3 io £208 6 8' Present total maximum demand, 115 amperes —23 kw. 
Cost : Coal, &c., at 0.45d. per unit £93 15 0 i . . f 

SUR EUCELES Interest on £446, extra Capital _ Actua! capital expenditure, mains........... £270 0 O0 
, S at Eeee sereus l B P D Outlay at 8 per cent. ....... 13 6 sei tans _ Propo! ‘ional capital expenditure, machinery 161 0 Q 

Less 5 per cent..... TEM 2 | 2. 
£155 15 11 M RERO MAI ERROR £78 18 2 Totàli spass ana een ot os Mn £431 0 Q 

= 4d, per unit average. T SAY 334 Pr En. Sont 818 2 | 
inimum Revenue from ing required to "" : : 

PROBABLE EXTRA REVENUE from Cooking if each Cover cost of supply. 16,000 units at Id. £6613 4 l Additional Capital Cost, Mains E E EEEE E, £180 0 O 
of the 19 consumers instal a 6 kw. stove. With a diversity | Cost: Coal, &c., at O'45d. per unit £30 0 Machinery ......... 266 0 0 
factor of 3 the maximum demand will be— Interest of £446 at 8 percent. .. 35 13 6 

19x 6 | usc o 
177^ 7238 kw. b ----— puc T £446 0 0 
3 Balanc®” «scseaidaha pev ACRAS nad £0 19 10 


Mr. Homers said he was glad he was in disagreement with Mr. Grogan : 
one learned things when one was in disagreement. Mr. Grogan said he 
was wrong in pushi ng the black type of cooker, but you had to offer some- 


thing that would a ppeal to consumers. and he did not welcome a new type 
e to te expla ned in addition, to removing 


we tT TET TT Ey 
[LR eee apparatu whieh woud he 
: the prejudice caused by electric cookers having ^ name for unreliability 
Head mitted that the '' Tricity ° Company had done more 


140 

. and high cost. 
19 for electric cook ing than any other firm. His practice was to put in a. 
_ cooker for a month on trial with a separate meter. He had said nine 
120 out of ten consumers kept them—he should have said 14 out of 15. He 
: admitted Mr. Grogan's apparatus had some advantages, and. that his 
110 | oven might be 5 per cent. more efficient than a black oven, but Mr. Grogan 
| was claiming 33 per cent., and he had heard him claim 50 per cent. Some 
of the French chefs would tell you the radiant heat grill was not good 


enough, but he could get all the business he could deal with for that type 
of grill. He did not think the increase of the cooking load would neces- 
| sitate investing more capital, as the cookers in use would produce enough 
revenue to provide for extensions. He deprecated the action of station 
eliable and then being 


; engineers in condemning electric cookers as unr 
' prepared to put the blame on someone else. He heard & remark on the 


1:40 train from London on the previous day that “ if that train had an 
accident it would have been the best thing that could have happened for - 


electric cookin: and the electrical industry.” 


Cubie Feet of Gas in Thousands 
ao 
© 


70 | 
60 

i On Tuesday evening a reception was held by the Mayor and 

29 Mayoress of Harrogate, and this was followed by a special 
concert at the Kursaal by the Municipal Orchestra, which gave 
T an excellent selection, exceedingly well rendered. 

lp! Wednesday, June 19th. 

! Members left Harrogate this morning at 8-55 by a special 
ae train for Leeds. The meeting was held in the Albert Hall, 
ij where Alderman Brown (Chairman of the Leeds Electricity 

and Tramways Committee) welcomed the members of the 

"E Association in the unavoidable absence of the Lord Mayor and 
6 8 1D. 2 8 4 6 8 10 nB 2747898 Deputy-Lord Mayor. The President, in thanking Alderman 
Noon. Midnight. , Brown, referred to the first visit of the Association to Leeds. 

— — — — December 6th (Sunday), 1908. | twelve years ago. They now had 80 or 90 per cent. of the 
municipalities affiliated to the Association and had, he thought, . 


July 5th (Sunday), 1908, 
2.2222 -.. June 27th (Sunday), 1886, 


Fia. 3. 
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done useful work on behalf of municipal electric supply. 
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Two Papers were down for reading. The first of these was 
by Mr. S. L. Pearce, and the following is an abstract :— 


THE LIMITATION OF RATE RELIEF FROM TRADING 
PROFITS. 


BY S. L. PEARCE. 
(Ohief Electrica] Engineer, Manchester Oorporation.) 


Summary.—The author in this Paper emphasises the need which exists 
for a definite pronouncement from Parliament as to the extent to which 
Local Authorities should be permitted to relieve the rates from the protits 
of their trading departments. 


The author is aware that in dealing with this subject, on which 
little that is new can be said, he is on very controversial ground ; but 
the increasing extent of the practice of exacting rate-aid calls for the 
earnest consideration of this Ássociation. 

The most important argument usually advanced in advocacy of 
rate-relief is that the credit of the ratepayers being pledged for the 
trading undertakings, the ratepayers are in the position of under- 
writers, and as such, bearing the risk of any losses that may be made 
by those undertakings, thev are entitled to some return for their 
services. Experience has shown, however, that the risks of losses 
on well-established supply undertakings are slight. In any case 
it is surely absurd to spend the premium which, if the underwriting 
risk be a real one, ought to be set aside to meet the loss. It will not 
be seriously contested that the proper safeguards to employ to con- 
serve the ratepayers’ interest should be more adequate reserve funds 
in addition to the statutory sinking funds. The author admits that 
when an undertaking in the first few years of its existence has made 
losses, which have fallen on the rates, these losses should be liquidated 
as and when profits are available, in addition to such reasonable annual 
return as may be made to the ratepayers. Seeing, however, that 
lacal authorities undoubtedly raise money more cheaply than com- 
panies do, it may be asked is there any valid reason why the extent 
of advantage measured by credit should not be accepted as the full 
measure of rate-relief. 

Next, and of much less importance, are the arguments that trading 
departments enjoy the almost unrestricted use of the highways for 
distributing mains ; that the users of the commodities being only a 
small percentage of the general body of ratepayers are, when supplied 
at cost, obtaining benefits at thc expense of the larger body ; and that 
representatives of the ratepayers are not sent tothe Council to give 
their time to consumers but to ratepayers. Against these may be put 
the faet that the main object of municipal trading is the general con- 
venience of the public. Though electric and gas supplies cannot be 
put on quite the same plane as domestic water supplies, yet they bear 
a very close analogy thereto. All, in the present standard of life. 
have become, or are fast becoming, regarded by townspeople as 
necessities. 

A further argument used is that absence of profit-making leads to 
mismanagement. It is difficult to follow the reasoning on which this 
argument is based. Competition for light and power must neces- 
sarily be keen, which in itself is an incentive to economy. A low 
tariff is still the best stimulus for sales, and subject to placing the 
finances of the undertaking on the soundest possible footing, sums of 
money released from excessive contributions to rate-aid would 
certainly go towards reducing tariffs. 

The final argument used is that it is undesirable for any comm unity 
to use its credit to cheapen those commodities whieh come within 
the sphere of municipal trading. If the total charges for loan interest 
and ratepayers’ underwriting premium equal the charges which 
would have to be met by private enterprise, then municipal and 
private trading are on the same economie footing. 

As a fair market price it seems impossible to justify charging con- 
sumers With more than the following, the total of which would 
probably equal, if not exceed, the price which would satisfy joint- 
stock companies working under leases from local authorities. (a) 
Production, distribution and management costs. (b) Debt redenip- 
tion charges, supplementing these where necessary to make them 
equivalent to true depreciation. (c) Interest charges. (d) Under- 
writing charges (relief of rates) at 1 to 1] per cent. 

Under private enterprise the whole of the interest and under- 
writing charges would be available as dividend for sharehoklers, and 
would vield a steady annual return of 5 per cent. with security at 
least equal to the best class of industrial undertakings in the country. 

Presumably the kcenest advocates of rate-relicf would not urge 
that consumers should be worse off under municipal than under 
private trading. If this were the case municipalities would certainly 
be unable to resist the encroachments of the large power companies, 
such as they have had to do from time to time. 

The recent declarations of Parliament are of great interest, and 
as the decisions of the two Houses are opposed to what may be 


termed the prevailing practice, they afford some hope that the per- 
missive powers conferred upon local authorities by Section 7 of the 
Electric Lighting (Clauses) Act, 1899, may at no very distant date 
be reviewed and a statutory limitation of profits be imposed. 

In the case of the Salford Corporation Bill of 1909, the House of 
Lords Committee proposed to limit the application of gas profits for 
rate relief to 1 per cent. on the outstanding mortgage debt. It is of 
interest to note the form in which the Committee's decision was 
drawn. The Corporation were to be allowed to charge only a sum 
which would fall under the following headings : (a) A fair price for 
their commodity ; (6) Interest and Sinking Fund on the outstanding 
capital of the undertaking ; (c) a share of a proper reserve ; and 
(d) 1 per cent. on the capital outstanding. The Bill was withdrawn 
by the Salford Corporation. Recent developments in this matter 
have been that the districts affected outside Salford sought Parlia- 
mentary powers to enforce the limitation on Salford, but later on 
agreed with that Corporation to request the Local Government Board 
to hold a local inquiry on the question. At the inquiry the outside 
distriets agreed, subject to the approval of the Board, that the 
profits to be used for rate-relief should be limited to £10,000 per 
annum, instead of between £5,000 and £6,000 under the House of 
Lords decision, and instead of £20,000 as claimed by Salford. On 
these terms the opposition of the outside districts to the Salford Bill 
of 1912 would be withdrawn. Whilst not agreeing with the proposals, 
the Salford Corporation undertook to abide by the decision of the 
Local Government Board in the matter. 

The next example is that of the Glasgow Bill before the House of 
Commons Committee at a later date, when the Committee refused to 
recognise the right and prohibited any profit being applied to rate 
relief, thus keeping in line with the General Scotch Law regarding 
gas and other undertakinga. 

A further example, and one possibly more important still, as 
indicating the Local Government Board's present attitude, is the 
Potteries’ Federation Act, under which no trading profits are to be 
devoted to rate relief. As is well known, the President of the Local 
Government Board took particular interest in the passing of this Act. 

Another contentious point that arises out of these decisions is 
whether the benefit, if any, to accrue to the ratepayers, should be 
caleulated on the outstanding mortgage debt. or on the total capital 
outlay to date of any undertaking. As far as the assets of any form 
of municipal enterprise are concerned, clearly the risk, whatever it 
may be, can only apply to the portion as yet unliquidated by the 
operations of the sinking fund, and the measure of benefit to be 
returned to the ratepayers must be determined on the basis of the 
outstanding mortgage debt. 

It is unfortunate that on the subject of profits from public services 
the State itself is somewhat inconsistent, for the posta] service vields 
a handsome surplus to the exchequer whilst the telegraph service is 
conducted at a loss. 

Economists in general do not regard municipal electric and gas 
supplies as fit subjects for any beyond the slightest taxation. Ob- 
viously there is no justification for indirect taxation upon one part 
of the community as a means of affording relief to the direct. rating 
of the whole community. There is, however, conclusive evidence 
that such indirect taxation is being unduly imposed on consumers. 

Both the * Municipal Journal " and ** The Accountant." observe : 
‘Corporations which insist upon reducing rates out of profits prevent 
the focussing of publie attention upon the rapidlv rising general 
rates, and to the extent to which this is done Imperial contributions 
are withheld and the reform of local taxation delayed.” The main 
foree compelling local authorities to take up this attitude towards 
municipal trading is appirently the necessity for meeting the cost 
of ever-inereasing duties imposed on them by Parliament, without 
à corresponding increase of Imperial contributions. 

The results of establishing a rational system of rate-aid would be 
that trading committees would be under little temptation to neglect 
the provision of proper reserve and renewals funds, and there would 
be no restriction of sales, 

There is another aspect of this question which is now receiving 
more of the attention it deserves, and refers to both electric and gas 
supplies. The author alludes to the indirect, but none the less 
effectual, obstacle which the system of extensive grants for rate-aid 
p'aces in the way of abatement of the smoke nuisance. The author 
here emphasises the invaluable though indirect benefits afforded to 
the ratcpayers and citizens generally by a progressive policy of 
catering for power loads at low rates, consistent with the financial 
stability of the undertakings. "These benefits are (1) the retention 
within the city boundaries of large industrial concems with the 
accompanying retention of ratable values; (2) the retention or 
increase of emp'oyment ; and (3) the probability, amounting almost 
to a certainty, that new industries will be attracted to the locality. 


(Continued 0n page 458.) 
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THE PROBLEM OF ELECTRICALLY HEATING 
DOMESTIC WATER SUPPLY. 


BY W. R. COOPER, M.A. 


4 
\ 


It will be generally agreed that a kitchen range is not an 
efficient piece of apparatus if we merely regard the amount of 
If any evidence is neces- 

sary to support this view it 13 supplied by the data given by 
Mr. H. H. Holmes in his Paper read this week before the 
I.M.E.A.—namely, that 1-9 units per person per day is a some- 
what luxurious figure for the energy required for purely cooking 
When this is compared with the very usual allow- 


ance of one ton of coal per three or four weeks for the kitchen 
Nevertheless the 


heat usefully employed for cooking. 


operations. 


alone the efficiency is seen to be very low. 


kitchen range has one very great virtue, in that it supplies hot 
The result of this is that coal as a source of heat is 
not easily displaced from the kitchen, except for what may 
be described as cooking of a casual kind. For example, there 
are many houses in which gas cookers are fixed, but their use 
. (unless the cooking is very limited in extent) is of quite an 
accessory kind, being limited to times when coal firing can be 
dispensed with or when the range is unable to meet the demands 
Gas companies are beginning to realise this, 
and are willing to provide gas-fired boilers, so as to induce 
their consumers to adopt gas cooking for the whole of their 
requirements, but the cost of gas for this service presents a 


water. 


made upon it. 


difficulty. 


What is true for gas in this respect applies also to electricity. 


Everyone will admit that there is in any case a good deal to be 


done in providing electric cooking apparatus purely as acces- 
gories to the usual range, always provided that it is obtainable 


by consumers on terms more or less equivalent to those on 


which gas cookers can be obtained. 
means that consumers must be in a position to hire electric 


cookers cheaply. 
household in which electric cooking is fully appreciated, but in 
which plenty of hot water is also a sine qua non. In such cases 
electric cooking is at present at a disadvantage, and so far the 
difficulty has been overcome by providing a coal-fired boiler. 
of the slow combustion tvpe, purely for supplying hot water. 

The amount of water required is large. Taking the conven- 
tional limits of 60°F. for the cold water supplied, and 110 F. 
for the temperature of the hot water, then 100 gallons per 24 
hours would only be sufficient for a small house.* For larger 
houses 200 and 300 gallons would be necessary. Neglecting 
any loss (which for simplicity will be done throughout this 
article), to raise 100 gallons through 50°F. requires 145 units, 
and if this amount of energy per day were charged at, say, ld. 
per unit the cost would be prohibitive for a small householder. 
This rate, in short, would not be commercial. 

If water is heated as and when required the amount of power 
necessary becomes very heavy at times, and the load factor is 
80 poor that energy cannot be obtained on very advantageous 
terms. It is, therefore, worth while to see if the difficulty 
cannot be met by storing heat in the water continuously. In 
that case the heating of 100 gallons per 24 hours would mean 
(neglecting losses) a load of about 600 watts continuously 
instead of an intermittent load of several kilowatts. From 
every point of view (the station, the mains, and the consumer) 
this 1s desirable. 

It.is a simple matter, of course, to heat continuously an 
ordinary tank containing, say, 50 gallons of water, but the 
great objection to this simple method is that if the temperature 
of the water be lowered considerably by drawing off water, à 
long time must elapse before the temperature is regained. For 
example, if this tank were used to give 100 gallons per 24 hours, 
the constant input would be 600 watts. But if the tempera- 
ture fell 10°F. nearly 13 units would be required to regain this 


* It is difficult to define a “ small house," but perhaps it may be said 
that the term applies to houses of, say, £60 net rateable value in the 
London suburbs; the number of persons in the household, it need 


scarcely be said, also affects the question. 


This stipulation really 


But even so we soon come to the class of 


temperature, and nearly 24 hours would elapse before the 
necessary heat would be imparted. Moreover, the loss by 
radiation becomes appreciable as the water becomes hot ; this 
soon makes a serious inroad on a small power, and the rate of 
heating falls off. 

To avoid these difficulties I have devised a form of heater in 
which part of the water is heated directly by electric energy 
and the remainder is heated indirectly from the first part. The 
arrangement is shown in the adjoining figure, in which A is an 
inner cylinder containing the portion of water that is heated 
directly by an immersion heater B. The remainder of the 
water is contained in an outer Jacket C and receives heat from 
the inner cylinder. In order that the inner body of water 
should become sufficiently heated it is necessary to insulate 
thermally the inner cylinder from the Jacket so as to keep down 
the flow of heat to a suitable extent, and for this purpose there 
is an air space D between the two vessels. The cold water is 
supplied at the bottom of the outer vessel ; the warm water 
in this collects at the top and is taken through the pipes F to 
supply water to the bottom of the inner vessel as water 1s 
drawn from the top of this vessel, where the hottest water 
collects. 

The advantage of this arrangement is that the electric heating 
is applied to, sav, one-third of the water instead of to the whole, 
and consequently after water is drawn the temperature 1s 
raised much more quickly than it would be otherwise. As the 
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temperature rises, more and more heat is transmitted to the 
outer vessel. The amount of power is adjusted to the size of 
the heater so as to avoid boiling, as this would lead to in- 
efficiency ; but in case boiling should take place a vent is pro- 
vided from the inner cylinder. Since the heat goes direct into 
the water the effect of the heating soon becomes apparent, even 
when starting with everything cold. 

A storage system of this kind acts somewhat like a buffer 
battery ; it smooths out the demands made upon the source 
or energy, and it must be suitably proportioned to the quantity 
of water needed. Sometimes it may happen that an ab- 
normal quantity of water is required; for example, on 
special occasions, or when visitors are staying in the house. 
Demands of this kind can be met, if necessary, by fitting an 
auxiliary heating coil which would be switched on by the 
consumer when desired, or controlled thermostatically. 

A water heater of this kind, being continuously in circuit, 
would preferably be connected direct to the mains, the energy 
not being metered, but charged at so much per quarter. Any 
auxiliary heating coil would, of course, be supplied through the 
meter at the ordinary rate. 

With regard to the charge for energy, it is essential that this 
should be based on a low rate, and there 1s no reason why it 
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should not be. A 100 per cent.load factor is not often found, 
and deserves encouragement. If station engineers are willing 
to supply a 25 per cent. load factor at ld. per unit, there is 
much to be said in favour of taking such a figure as 1d. per unit 
as a basis for continuous water heating when it is remembered 
what is likely to go with it. There are, however. many engi- 
neers who are sceptical about low prices. In 1908, when, in a 
Paper before the Institution of Electrical Engineers, I urged 1d. 
per unit as a suitable rate for electric heating and cooking. 
opinions were expressed to the effect that such a rate would be 
very unwise. Now, only four vears later. the ld. rate is 
becoming common and even 4d. per unit is being offered by 
several undertakings. It is often forgotten that the more 
extended the use of electricity the better the load on the station 
as a whole and the lower the cost of production, so that a low 
tariff receives more justification in the result than might be 
expected at the first glance. 

Upon the desirability of heating water electrically, from the 
consumer's point of view. little need be said. At the present 
day the trend is to make things as easy as possible in the house. 
An electric heater requires no attention, and for this reason 
alone it would be welcomed. Hot water bv this means can 
alwavs be available, and one of the points that will be most 
readily appreciated by the housewife is that an ample supply 
is at hand in the early morning. With so much to be said in 
its favour the subject of electric water heating 1s certainly 
worth the attention of anv station engineer who wishes to 
follow a progressive policy in domestic electricity supply. 


A CENTRE-ENTRANCE STEPLESS CAR. 


The New York Railways Co. have just placed in service on the 
streets of New York a car which is a complete dep2rture from the 
accepted traditions of tramway practice. Particulars of this car 


frames, in taking curves, swing under these seats. Between the body 
bolster and the bumper two 2} in. by 23 in. by } in. Z-bars extend 
longitudinally. These are carried under the well and are bent up to 
clear the motor. The centre plate is fastened to these sills. 

The floor extends from the centre of the car to the edge of the 
semicircular seat at each end, rising slightly from the centre door 
so as to give the necessary clearance over the truck axles. The space 
underneath the end seats and the last pair of cross seats is not floored, 
and the wheels and truck frames extend up into the spaces thus pro- 
vided. The arrangement permits the truck to swing sufficiently to 
pess around a curve of 40 ft. radius. 

The trucks are of the single motor type with one pair of 30 in. 
motor wheels and one pair of 19 in. trailers, as in 2 maximum traction 
truck. The truck bolster is hung under the semi-elliptic springs 
instead of resting on them as is usual, and its top is only 12} in. from 
the rail. The Westinghouse motors are outside-hung in the usual 
menner. The outer end frames carry a fender sloping sharply from 
the horizontal. 

Entrance and exit are by the centre side doors. These doors ere 
made in halves, giving a total door width of 46 in., which is divided 
by a rail into two passages, each 23 in. wide. This permits two 
streams of passengers to enter or leave the car at once, as the ex- 
perience on the New York Subway has proved this to be a most 
satisfactory method and one which tends to avoid confusion. The 
doors are automatically operated by compressed air, and can be 
closed when passengers are crowding through them. An attachment 
is provided whereby the stopping of the door by the body of à passen- 
ger relieves the pressure and automatically applies it again when the 
obstruction is removed. The entire centre portion of the car for a 
width of 4 ft. is devoted to receiving and unloading passengers, the 
conductor occupying one side of the space opposite to the side on 
which passengers are entering. The open space in front of the con- 
ductor allows ample room for eight persons to stand. The fare box, 
similar to that used in the latest tvpes of prepayment car, is set 
alongside of the conductor, so that passengers, upon receiving their 
change, are in a position to place their fares in the box at once and 
proceed to either end of the car desired. "The only duties of the con- 


ductor are to give change and to open and close the centre door 
opposite to him. The latter operation will be performed by a foot 


Fic. 1.—Ngw CENTRE ENTRANCE CAR. SIDE ELEVATION. 


have been given in two recent issues of the “ Electric Railway 
Joumal,” and the following description is based on the articles in our 
contemporary. 

"*» The most important features of the design are the use of an ex- 
tremely low car floor and the elimination of the customary end 
platforms. It is expected that boarding and alighting accidents will 
in this way be absolutely prevented. whilst passengers will appreciate 
the convenience in passing to and from the car. 

Fig. 1 will make clear the genera! arrangement of the car, which is 
40 ft. 8 in. long over a!l, has an extreme width over the belt and 
eaves of 8 ft. 3 in., and is 9 ft. 5 in. from track to top of roof. The 
trucks are located on 29 ft. centres, and the weight of the body 
without equipment is 13,740 lb. The floor framing is made up of 
angles framed into the angle side sills. The latter are riveted to 
i in. steel sill plates which extend up to the belt rail, and form the 
side sheathing. They follow the line of the bottom edge of the 
sheathing, being bent up where the sheathing is cut away to clear the 
truck wheels. The body bolsters, made up of two 6 in. by 34 in. by 
lb in. angles riveted together, are framed into the side sills with 
gusset plates. These bolsters are located bevond the low portion of 
the car body, but instead of extending horizontally across the car, 
they are depressed 19 in. at the centre to conform with the outline 
of the well which is formed by the floor space enclosed by the semi- 
circular end seats. "This well, which extends between and actually 
below the tops of the truck frames, is one of the most important and 
radical features of the design, a3 it provides space for the feet of the 
seated passengers at each end of the car. The truck wheels and 


| 


lever controlling the automatic door-operating device. The con- 
ductor sits on a high stool, and so is able to look over the heads of all 
entering and leaving passengers and see when the doorway is clear. 

On each side of tha open centre space are three pairs of reversible 
seats. Next to these is a pair of fixed seats facing the centre of the 
car, and beyond these is a semicircular end seat running around the 
extreme end of that portion of the car which is devoted to passengers. 
The seating capacity of the car is 51, and there is standing room for 
30 additional passengers, without undue crowding. 

At the extreme ends of the car are the cabs for the motorman. 
These are separated from the inside of the car by bulkheads with 
large windows, On the floor of one compartment and underneath 
the motorman’s seat is located the air compressor. Access to the 
compartment is obtained through a front end door. 

The primary object of the car is that of safeguarding the public, 
but the fact that there is only one step 10 in. high a!so cuts down the 
time and effort used in loading about two-thirds, and the fact thet 
entry and egress are made at the centre of the car makes the hori- 
zontal distance travelled by the average passenger one-half of that 
which has been the custom heretofore. It is a certainty that this 
will result in speeding up the traffic to a marked extent. 

A very novel scheme for adjusting the 2ir supply is adopted. A 
device automatically adjusts the inflow of air to the deflection of the 
car springs—that is, to the weight of the passengers upon the car. 
Different amounts of air are supplied in eight increments, one of 
which is mad?» each time an additional 10 passengers get aboard. On 
th? present car, which is equipped with natura! draught ventilators in 
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am 


-the roof<the air supply is regulated by dampers connected to the 
‘truck spring through è dead-beat mechanism, which eliminates the 
effect of rapid vibration. 

Electric heating is used, the temperature being regulated by a 
thermostat. A large portion of the heat necessary for warming the 
air is obtained from the controller rheostet, which is connected by an 
air passage to the ordinary heating resistance. Experience hes shown 
that the heat supplied by the controller rheostat amounts to about 
one-third of the heat necessary in ordinary winter wecther. 

By the bulkhead at each end of the car the motorman is Joceted in 
an absolutely private compartment, end no opportunity exists for 
distracting his sttention from his duties. He is sezted in en uphol- 
stered seat. similarto that of an automobile, at a considerable eleva- 
tion, thus giving him the most effective line of vision, The fact thet 
the motorman's job is made comfortable is a valucble contribution 
to public safety. The controller, moreover, is fitted with a ** dead 
man’s handle.” The epplication of this device to surfzcee curs is 
claimed to be another distinct forward step. 

A great des! of attention hes elso been devoted to sanitation. 
Railings, grab handles, stanchions end all ports subject to handling 
by passengers are mede of cold-drawn steel tube covered with white 
bath-tub enamel. A sanitary composition floor is provided, «nd 
the slope of the car floor permits washing with o hose instead of 
sweeping, the water escaping through a trzp in the centre of the car 
floor. 

The automatic centre-side door cannot be opened while the ezr is in 
motion and prevents the car from starting while it is open. The 
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"Fia. 2.—STEPLESS CAR Equipment, DooR-oPENING CIRCUIT AND CAB 
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former condition is accomplished by a fly-ball governor, which con- 
trols a switch in the door-operating circuit. The governor is geared 
to one of the axles and whenever the wheel is revolving the ba!ls on 
the governor keep the switch open. When the wheel comes to rest 
and the switch is closed, completing the door-operating circuit ex- 
-cept for the conductor's button (see Fig. 2), an automatic valve in the 
line of the air cylinder relieves the air pressure on the door when it is 
checked by the body of a passenger who may be standing in the 
-doorway when the door is closing. When the obstruction is removed 
from the front of the door the pressure is again automatically applied 
to the cylinder so thet the door in this way actually works its way 
through a crowd. 
The means by which the car is prevented from starting until the 
- door is closed is 2!so shown in Fig. 2. The apparatus consists of a 
wooden rod attached to the door and upon which is a brass ferrule. 
When the door is closed this ferrule engages with & pir of con- 
tactors which form & pert of the circuit energising the line switches 
in the motor control. In any position of the door except tightly 
closed these contactors engoge with the wooden surface of the rod 
and not with the brass ferrule. Consequently the line switch contro! 
-circuit is open and neither one of the line switches ezn be closed, but 
when the door is shut the line switch circuit is comp'eted through the 
-brass ferrule end the motors are under control of the motorman. 


This device enables 2 motorman to place his controller handle on the 
first running position cfter coming to & full stop. Then, when the 
door closes, the car starts eheed at once without any signal from the 
conductor. There is, however, & lamp in the cab which shows when 
the door is closed. 

One of the minor structure! features is the omission of the 
customary strap hand holds for passengers walking or stending in 
the aisles, vertica! posts having been installed insteed. These 
posts, loezted at alternate cross sests and extending from the seat 
level to the roof. afford convenient grip for either tall or short 
pessengers. Staggered on the sides of the aisle, they do not restrict 
the passage, vet they fford & series of hand holds zbout 2 ft. o port 
for ;nyone making his way from theend sezts to the centre door end 
serve às 2 support for anyone who might b» thrown forward by 
sudden stopp»ge of the car. The posts are made of drewn-steel 
tubing with white enamel baked on, so thet they can be washed at 
night with cerbolic acid. 

An exterior novelty is the enclosed truck, which is boxed in with 
steel plate to prevent pedestrians from being rolled under the wheels. 
The fender is supported on the truck frame, and therefore is centred 
on the rails at zl times. It is set to ride normally about 3 in. £bove 
the street level, but «ny weight on it or any blow on its outer edge 
springs it down till the rubber rollers rest on the rails. Just above 
the Hedley anti-climber. which was instolled to prevent telescoping 
in the event of collision, is shown a buffer composed of rubber tubing 
under air pressure from the brake system. This was installed to 
absorb the imp^et of à body or waggon struck by the cer, ond it acts 
as a guard for the serrations of the anti-climber below it. The car is 
coupled to the other cars by means of a socket end pin located on the 
truck freme, insteod of on the bumper beam as is customary. The 
headlight is loezted on the front access door to the motormen’s 
compartment. end current for it is supplied by a flexible cable. Route 
signs, instecd of being p!sccd over the roof in front and at the sides, 
wre located on each side of the motorman's cab. These are set on 
p'enes converging slightly toward the front, so that one sign can be 
read ploinlv from envy position except directly on the centre line of 
the eor. For p»op'e waiting on the kerb for & car on any particular 
routc, the large illuminzted route number facing them enables them 
to distinguish the car and signa! it. 

The design of the esr wes worked out jointly by Mr. F. Hedley. 
vice-president, and Mr. J. N. Doyle, superintendent of car equipment, 
of the Interborough Rapid Transit Co. 


A Ploughed Field as a Conductor.— According to the 
“ Electrical World " one of the No. 0 hemp-centre stranded 
copper wires of the Central Colorado Power Co.'s 100,000-volt 
transmission line recently broke at the centre of a 500 ft. span, 
allowing the two ends to fall to the ground in a ploughed field. 
It was then 1 a.m. and the system was carrying 3,700 kw., but 
the earth connection thus established continued to carry the 
load without incident for seven hours. During this time one 
of the wires finally burned back to the point where it hung sus- 
pended from the tower insulator, thereby setting up a series of 
arcs between wire and earth, and causing surges which at- 
tracted the attendants' notice by the swinging of the station- 
instrument needles. When the trouble was located, between 
the towers the No. 0 stranded conductor was found in the shape 
of a number of short sections averaging 6 in. in length, and 
below the end of each was a cone-shaped fulgurite in the clay 
soil, where the earthy matter had been fused to a mass of slag. 
As each section of conductor burned off the live end it had 
apparently established a new point of contact about 6 in. from 
the end, where it was in turn severed. Some of the fulguntes 
or slag masses measured 8 in. in diameter at the top, tapering 
to 2 in. at the tip 18 in. below the ground, and the surface of 
each was covered with numerous little spines or roots, appa- 
rently marking the points where the current entered the sur- 
rounding earth. In other places the fused mass lay in the 
direction of the line, and for several feet around this path the 
ground was too hot to stand upon, even three hours after the 
current had been shut off. Since the accident the field has been 
reploughed, bringing to light numerous sections of the once 
molten, glassy path which joined the conductors. The cause 
of the span breaking in the centre was traced to an unravelled 
strand in the earth wire which had dropped down on to the line 
conductor, thus burning the latter in two. 
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PROGRESS IN ELECTRIC COOKING. 


During the last few vears there has been a crying need for 
data based on actual experience of electric cooking. In 
replv to this assertion it mav be said that data have been 
available for quite a long time, and that the cost of cooking 
so many pounds of beef, or the number of chops that can be 
cooked for ld. with energv at a certain price, has been 
frequently published. This may be so, but, unfortunately, 
it is not the kind of information that is required. Mrs. 
Robinson, for example, who is using an ordinary coal range, 
has no idea how much it costs her at the present time to 
cook so many pounds of beef, and, therefore, it 1s no use 
telling her the cost of obtaining an equivalent service 
electrically. The fundamental fact that troubles Mrs. 
Robinson, and which possibly proves a still greater dith- 
cultv to Mr. Robinson, i5 that à ton of coal will only last 
for a few weeks in the kitchen. If information about 
electric cooking is to be of anv value to the general public it 
must be on an entirelv different basis. It must be on the 
lines of the figures we published last week in regard to 
Poplar, or of the kind discussed below. What Mrs. Robin- 
son would like to know is whether electric cooking would 
cost her moreorless than her present methods, and whether, i£ 
it cost her the same, the results would be better and the labour 
less. If bv chance the experiment has been tried by her 
neighbour, Mrs. Jones, with satisfactory results financially, 
then it is quite likelv that Mrs. Robinson also will trv the 
experiment, if the process of doing so is mot coupled with 
unnecessary difficulties. 

At length we have some solid information of the desired 
kind. At the Convention of the Incorporated Municipal 
Electrical Association this week, Mr. H. H. Horwrs read 
a Paper on electric cooking and electric cooking apparatus, 
and an abstract will be found on another page. This Paper 
is based upon experience obtained in the borough of 5t. 
Marvlebone, and gives costs and other information obtained 
from actual installations. In the district mentioned & 
broad progressive policy is being followed, and, as might 
be expected, the present Paper consists largely of common- 
sense suggestions based upon practice. There is, perhaps, 
no branch of the industry in which more common-sense 1s 
required ; for the consumer is not to be induced to trv 
experiments on mere hearsav, and the sales manager must be 
prepared to face human nature of à somewhat capricious 
kind. There is the cook as well as the housewife to be 
taken into consideration. As an example of the common- 
sense methods followed at Marvlebone, mention may be 
made of the system of frequent inspections. In introducing 
a new system not only is the cook to be educated, but any 
defects in the apparatus must be realised and remedied 
forthwith. It is not sufficient to instal the apparatus and 
leave it. In work of this kind quite as much may be learnt 
from the cook as from the inspector. Another detail of the 
common-sense type is the stipulation that more than one 
fuse should be used for the protection of the cooking outfit. 
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Nothing would be more annoying to the cook or the house- 
wife than that the whole of the apparatus should be put 


out of action by the blowing of a single fuse. Contractors 


are accustomed not to allow the lighting of a house to 
depend merely on one fuse, but they seem to be taking 
time to recognise that the same idea should be extended to 
electrical apparatus in the kitchen. 

There is no question that a suitable hiring scheme is 
most important in developing a cooking load ; and, in this 
connection, engineers would do well to take to heart the 
suggestion made by Mr. HoLwEs that thev should consider 
what they would be willing to spend in securing a motor 
load of corresponding size. In all probability they would be 
willing to spend quite a large sum, which could very well go 
to the credit of the cooking outfit and the provision of the 
necessary wiring. There are many reasons, apart from 
expediency, why the hiring charge mav be, and should be, 
low, and it is certainly desirable to include wiring in this 
charge. This important innovation may be a small 
matter, but it is just one of those small matters which make 
either for ruffling the consumer or for putting him into a 
good humour. 

We think it will be admitted that the figures obtained 
at Marylebone of from half to one unit per person per dav 
in “ middle class" houses is most satisfactory, and when it 
becomes known what this really means there is no doubt 
that electric cooking will make enormous progress. Not 
only is the result satisfactory in private houses, but there is 
also evidently a large field for commercial cooking. This is 
found to be either non-peak or of an extremely good load- 
factor, as is. demonstrated by the curves given bv Mr. 
Homes for the two cases of an electric kitchen supplving 
400 persons and 700 persons respectively. 

Finally, we come to the question as to who should make it 
their business to handle electric cooking apparatus, and we 
think there is no doubt that Mr. Hotes is justified in the 
conclusion he reaches, namelv, that such apparatus must be 
handled by the supply authority. It seems essential that 
sc meone should have a keen interest in the apparatus that 
is installed, and that it should be someone's business to see 
that the consumer is satisfied. This responsibility cannot 
very well fall on the shoulders of the contractor; the supplv 
authorities have very much more to gain, and it is, therefore, 
desirable that the responsibility also should rest with them. 


REVIEWS. 


(Copies of the undermentioned works can be had from THE ELECTRICIAN Offices, post 
free, ou receipt of published price, adding 3d, for books published under 2s, Add 
10 per cent. for abroad or for 10reign books.) 
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Boilers and Boiler Control. By Jons B.C. KersHaw. With an 
introduction by E. W. Hore, M.D., D.Sc. (London,1911: Davis 


Bros.) Pp.59. ls.net. /— 
This little handbook, consisting of some 60 pages of clearly 


printed and plainly expressed matter dealing mainly with the 
more elementary principles underlying the efficient combustion 
of fuel, should prove both readable and instructive to all who 
are interested in a further reduction of the coal bill. It cannot 
be denied that in the past there has been an enormous wastage, 
due chiefly to the defects in the older forms of furnace and to a 
want of knowledge of what was actually taking place rather 
than to any lack of care or interest on the part of those con- 
cerned. New appliances have to a large extent remedied the 
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past. At the present time there is probably no engineering 
subject in which competition is keener than in reducing to 
a minimum the cost of steam production, and there can be 
no doubt that Mr. Kershaw's little book will be welcomed by 
all responsible officers who are anxious to see an extension 
amongst their employes of more scientific principles applied to 
working practice. 

An introduction by Prof. Hope calls attention to the improve- 
ment in the pollution of the atmosphere which has already 
resulted from the progress of knowledge and improved furnaces 
of recent vears. While endorsing his hopes that the author’s 
efforts will act as a further stimulus to smoke abatement, we 
fear that the productions of the domestic chimney, which is now 
the chief offender, can hardly be much influenced by this book. 

The author opens on the subject of air supply, pointing out 
the theoretical advantages likely to result from the use of pure 
dry preheated air to the furnaces, but, unfortunately, omits to 
give any actual data dealing with the commercial results 
obtainable. These must obviously depend, not onlv on the 
probable increase in efficiency, but also on the capital and 
working costs involved by the use of special apparatus. Refer- 
ence is made to combustion under a pressure of two or three 
atmospheres; no specific details are given, and it is not clear 
what actual economy would result, even assuming the exit 
gases to leave the boiler damper at the furnace pressure, which 
appears to be a matter involving serious practical difficulties to 
attain. | 

The remarks on secondarv air supplv are worthy of the 
closest attention, both as regards the diminution of smoke and 
the better economy likely to follow a more satisfactory solution 
of this problem. 

A brief classification of coals is followed by a description of 
the natural formation of coal and the process of disintegration 
which takes place under the influence of heat and limited air 
supplv. 

The factors determining the attainable temperature of com- 
bustion are next considered and instructive calculations are 
given showing the serious reduction in the temperature of the 
fire resulting from an excessive air supply. The gain in the 
temperature of combustion due to a preheated air supplv is 
again referred to, but without some allowance for the possible 
changes in the temperature of the exit gases likely to follow ina 
greater or less degree the apparent increase of efficiency obtain- 
able appears misleading. For example, it is stated that. if the 
air entering the furnace be heated from 65°F. to 365 F. the 
furnace temperature is increased by some 300°F. If this is 
applied to the preceding example with CO, at 14 per cent. the 
temperature of combustion should be raised from 3,525" F. to 
3,8257F. Now, assuming that in both cases the flue gas tem- 
perature at the damper were 6007 F. (p. 52), and reverting to the 
methods of calculation on page 3, the improvement in efficiency 
due to the heated air is 1:3 per cent. This, however, would be 
neutralised if the temperature of the exit gases rose 50°F.—a 
not improbable result. Thissmall and somewhat problematical 
gain appears too small a margin to cover the cost of the addi- 
tions necessary. The calculations given in this section of the 
book, together with the author's remarks on page 3, if carefully 
studied by both the student and the practical worker, will be 
found to convey in the clearest possible manner the wide field 
open to an immediate improvement in economy due to a proper 
adjustment of the air supply to the furnace. 

The vexed question of chimney versus fan draught is next 
dealt with, the author rightly emphasising the necessity of pre- 
serving the draught bv more careful attention to defective 
brickwork, dampers and other sources of inlet air leakage. 
Chimney draught is stated to be somewhat unsatisfactorv, 
while economical benefits are claimed for the fan system. In 
defining so-called natural draught as being due to the difference 
of weight of the air inside and outside the chimney the author: 
appears to overlook insubsequent calculations that this differ- 
ence is dependent on the mean temperature within shaft, rather 
than that at the base of the chimney—with tall shafts the mean 
would probably be considerably lower. As regards the merits 
of the two systems no definite conclusions can be arrived at,. 
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‘because the author, while giving figures for the so-called running . | The advantage of the battery setting is also pointed out, but the 


cost of chimney draught, omits any data relating to the capital 
cost of fans and low shafts plus their maintenance and working | 
costs. Wlileit may be admitted that the induced draught fan, 
where more than a half-inch draught is required, permits of a 
more effective control, their use in any but the most skilful 
hands is liable to abuse. Practical objection may be taken to 
the remark that, with the fan system, " the flue gases can be 
-cooled to 60°F. if desired," as, apart from the various working 
difficulties this would introduce. the enormous size and first eost 
of economisers required even to approach that result would 
render any such suggestion impractical—it is even doubtful 
whether there is any real commercial economy obtainable by 
reducing the exit gases below 300°F. The subject 1s so compli- 
cated bv the many factors to be considered in each case—such as 
the class of coal to be burnt, the load characteristics, the 
possible maximum working boiler efficiency, &c.—that its 
specific treatment appears bevond the scope of the present 
book. 

Although the author's condemnation of steam jets may be 
correct on purely theoretical grounds, he might well have taken 
cognisance of the fact that, so far as hand-fired furnaces are 
concerned, thev are one of the few practical means open to tlie 
engineer by which excessive smoke may be prevented when 
firing : and their use will often so far assist the process of com- 
bustion as to improve materially the working efficiency, actually 
reducing the total coal burnt and the amount of smoke emitted. 

An interesting description of various combustion chambers 
follows, but this is unfortunately unaccompanied bv any practi- 
cal suggestions for overcoming the various difficulties thereby 
introduced, or for lessening the high maintenance costs of these 

devices. The plea for improved methods of promoting a better 
admixture of gases w ithin the furnace is, no doubt. justified, but 
his concluding remarks will not be appreciated by those who 
have spent many thousands of pounds in endeavouring to find 
a practical solution to the difliculties encountered. 

Under the various methods of hand-firing, the suggestion that 
the ribbon system is better then that of the alternate furnace Js 
likely to be combated by most firemen. 

To minimise radiation losses the author recommends a 3-in. 

‘thickness of silicate cotton on metal surfaces, and air insulation 
between brickwork with outside walls of white glazed brick. 


mention of 5, 10 and 15 per cent.loss seems somew hat vague 
without some reference to the working load and conditions 
under which the calculations are made. 

The evolution of heat by combustion and its transference is 
next discussed. and the author gives the evaporative efficiency 
of modern boiler plant at only 50 per cent. Although this may 
be approximately true as regards the overall average daily per- 
formance under adverse conditions, it is certainlv too low if 
intended to express the working capabilities of modern boiler 
plant from which there should be little difficulty in obtaining 
(0 per cent. under normal full load. The rate of heat trans- 
mission is stated to be enormously increased by an increment 
in the furnace temperature, but no mention is made of the effect 
of rate of flow of both water and gases over the surfaces. Over- 
heating is attributed to superheated steam forming below greasy 
deposits—possibly other gases given off by decomposition of the 
deposits might also account for this phenomena. 

Following a short description of mechanical stokers are re- 
marks on the sampling of fuel and testing waste gases. The 
suggestion that more frequent temperature tests of the gases 
should be made might with advantage be followed; but, 
except in special cases, it is questionable whether any practical 
advantage would accrue from the complicated determination of 
the constituents of the flue gases beyond the CO, stage. 

The book concludes with a few words of caution about the 
quality of water to be used for boiler purposes. The statement 
" that all the commonly occurring Impurities | may be removed 
by the lime and carbonate of soda process” requires some 
qualification, It is also well known that great difficulty is 
experienced in eliminating all traces of finely. suspended hydro- 
carbon oils in dilute solutions without the aid of a more 
velatinous coagulant than the calcium carbonate recommended. 

In the next edition of this book we hope that the author will 
take the opportunity to rearrange the various sections into 
chapters dealing more consecutively with each subject. If he 
could see his way to add some practical instructions regarding 
the best draught, thickness of fire, and grate area, &c., required 
to give the maximum efficiency for the different classes and 
grades of coal with which the practical worker is compelled to 
maintain steam, he would render à material service to all con- 
nected with boiler work. O. L. PEARD. 


THE GLASGOW MEETING OF THE L.E.E. 
(Concluded from p. 414). 


At the meetinginthe James Watt Laboratories of the Uni- ! 
"versity on Thursday last week, Mr. S. Z. de Ferranti presided 
-over a large audience when Prof. Silvanus P. Thompson de- 
livered a delightful lecture on 

“THE MAGNETISM OF PERMANENT MAGNETS.” 

At the outset brief reference was made to Lord Kelvin's classical 
work on magnetism, and Prof. Thompson also mentioned the im- 
portance of permanent magnets, saying that it was scarcely realised 
what advances had recently been made in that subject. If one were 
to collect the researches of the last 25 vears on magnets it would be a 
work worth doing. It had lately been ascertained that an alloy of 

‘cobalt and iron had a greater susceptibility to magnetism than any 
material known, but its possibilities had vet to be investigated. T he 
remainder of the lecture was mainly concerned with the effect —on the 
constancy and power of permanent magnets—of the quality of the 

steel employ ed, of its shape and dimensions, of the heat treatment, 
ot the method of magnetising, and of the safeguards adopted for 
securing permanency. 

In the first place, by means of the hysteresis loops for an annealed 
steel wire and for a " glass hard ” steel wire it was shown what an 
enormous difference there was between the residual magnetism and 
the coercive force of these two materials. In the case of the soft 
steel the magnetism was easily induced and there was also a large 
remanence, but, on the other hand, there was little coercive force, the 
soft steel being easily demagnetised. A good steel for magnet pur- 
poses shou!d give a value of " 1" of 1,000 and a coercive force of 
—50. The ctiect of the percentage of carbon on the coercive force 


was illustrated by diagrams; and by means of microphotographs 
the lecturer clearly explained the effect of increasing the percentage 
of carbon on the proportion of pure iron, pearlite and cementite pre- 
sent in the stecl. With high percentages of carbon cementite 
crystals appeared, while in steels heated above the temperature of 
transformation. martensite and austenite were formed, these con- 
stituents or structures being preserved by sudden quenching. Below 
0-9 per cent. of carbon it may be said that annealed steel consists of 


| ferrite and pearlite ; at 0-9 per cent. it becomes pearlite ; and above 


0-9 pearlite and cementite. The relation between the composition 
and the physical states at different temperatures was next discussed. 
, and in connection with this the effect of the composition on the tem- 
' perature at which magnetism disappears. 

Dealing with the second main heading—the question of size— 
Prof. Thompson laid emphasis on the advantage of using long bars 
for magnets, owing to the demagnetising effect of the poles in the case 
of short magnets, In this connection he mentioned Kelvin's mode 
of impressing this fact on his students—viz., * Short bars and spheres 
have no memory, but long bars remember well." From a diagram 
on tho wall it was seen that what Prof. Thompson termed the 
** coefficient of demagnetisation, " varied from 1-2 per cant. in the case 
of very short bars to 0-5 per cent. in the ease of a cylinder whose 
length was 25 times its diameter. <A further advantage of the long 
magnet is that it is not affected to the same degree by a rise of tem- 
perature. In this connection the superiority of tungsten steel was 
also noticed. 

The lecturer next took up the question of cooling curves and 


‘“ points of arrest." A temporary increase of temperature occurs 
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as steel or iron cools when it reaches these points of arrest, due to 
recalescence. In the case of pure iron there are two such points— 
viz., 860 deg. and 750 deg. ; mild steel shows three points, 820 deg., 
730 deg. and 690 deg. ; medium hard steel three, at 760 deg.. 710 
deg. and 690 deg ; and high carbon steel only one, 690 deg. Three 
distinct allotropic forms or phases of iron are concerned in these 
ranges of temperature—al pha iron, which is soft and magnetic, and 
normally exists below 750 deg. ; beta iron, which is non-magnetic, 
between 750 deg. and 860 deg. ; and gamma iron, which is hard and 
non-magnetic. above 860 deg. 

The effect of the rate of cooling, and the effect of the temperature 
at which the steel is quenched, on the remanence and coercive force 
next received attention, as well as the effect of different percentages of 
carbon. In this connection the following typical figures were cited :— 


Remanence. , Coercive force. 
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Soft (annealed) steel......................Lueessse 85 | 8 
Quenched at 705 deg. in magnetic state 130 | 14 
- 770 deg. while non-magnetic 410 52 


Mean specific magnetisation. 8 = 


State of temper, ' Hardress. —— — —-—- ———— 
1o | 20 10 20 
lass hard ............ 45-7 23:5 37-6 46-5 48-3 
Straw tint ............ 26-3 21-4 40-2 53-8 36-5 
Blue tint ............. 20-5 19-3 45-8 | 804 87-3 
Annealed soft ....... 15-9 4-3 11-2 31-8 44-6 


In the above table 5 represents the ratio of length to diameter. 
‘The result of heating tungsten steel for some hours at 900°C. was a 
higher remanence and a lower corecive foree. The rasu!t of quench- 
ing, however, was to give the high value of 72 for the coercive forc». 

An important feature brought into promin2nce by some tests on 
Allevard (tungsten) steel. was that with prior heating to a high təm- 
perature one can quench at a comparatively low temperature and still 
get a verv hard material, The temperature of quenching can, 
indeed, be as low as 550°C. to give this result. Th» effect of putting 
tungsten into steel is to lower the temperature of the recaleseonc? 
point. Manufacturers were not genera!lv aware, the lecturer st ited, 
that a better effect could be obtained by heating up the tungsten 
steel to a high temperature. and letting it cvo! to a point just above 
the lowest recalescence point before quenching. 

In connection with the decay of magnetisation it was mentioned 
that such decay occurs more slowly at a uniform temperature than 
if the steel is exposed to changes of temperature, Steels with a large 
coercive force are found to lose their magnetism more slowly than 
others. An advantage of long magnets, Prof. Thomp.on stated, 
was that these lost less magnetism under rough treatment than did 
short magnets ; indeed, the power of long magnets always decaved 
less than in short magnets under similar circumstances. Magnetsare 
matured (that is, brought into a steady condition) by the lapse of 
time, by mechanical shock, by gentle reheating or repeated warming, 
-or by partial demaguetising. Various practices were followed in 
each case. Thus, some paople said that it was best to heat for 24 
hours in steam at 100°C., whilst others preferred repeated heating 
to 60 deg. At any rate, one thing was certain—namely, that re- 
peated carrying through a certiin small cycle of demagnetising 
influences was beneficial as regards permanency. 

In conclusion, Prof. Thompson mentioned that although Sheffield 
steel makers were fully alive to metallurgical questions, they had 
not yet given the same attention to the solution of magnetic problems, 
Among such problems requiring solution were : The effect of varving 
the proportion of carbon in tungsten steels, the action of molybdenum 


and vanadium with tungsten in steel, and the effect of heat treatment. 


At the conclusion of the lecture the prolonged applause 
rendered unnecessary, as Mr. Ferranti remarked, any proposal 


-and seconding of a formal vote of thanks to Prof. Thompson. 


Mr. Ferranti felt sure that when the lecture was published in 
the “ Journal " it would greatly assist the development of the 
permanent magnet business. He wished to draw attention to 
the multitude of applications of magnets and to stimulate the 
production of permanent magnets in this country. 

An experimental single-phase motor, installed in the James 
Watt Engineering Laboratories, was next described by Mr. 
JJ. S. Nicholson, B.Sc., and Mr. B. P. Haigh, B.Sc., and was 
afterwards shown running on load. 

SINGLE-PHase RatLway MOTOR WITH PoLE-CHaANGING WINDINGS. 

The motor is fitted with pole-changing windings and can be 
worked as a repulsion motor with either eight or four poles according 
to the sp»ed required. Up to half sp»ed (500 revs. per min.) the 
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eight-pole connections are employed, while for higher speeds the 
windings are changed over to four poles, and the field is obtained by 
passing a magnetising current through the armature. It was pointed 
out that as a repulsion motor works best when running at a sp2ed 
close to synchronous value, the use of a pole-changing winding allows 
of the best results being obtained over a wider rang? of sp2ed than 
usual, as two synchronous sp2eds are available. 

The motor is started with the greater number of poles, and as the 
flux per pole is thus reduced to one-half the usual value, the voltage 
induced in the armature turns is considerably reduced and a much 
greater starting torque is obtuinable without sparking. This effect 
was very clearly demonstrated by starting the motor against a 
certain load with each of the two connections. With eight poles the 
motor started against full torque almost sparklessly ; while, on the 
other hand, with four poles the sparking was excessive. By taking 
advantage of this improvement it should be possible to build motors 
of greater output with given overall dimensions, as th» commu- 
tator and windings require less spice than in the standard tvp» of 
repulsion motor. The action of the pole-changing motor when 
running at full speed is similar to that of other * compensated repul- 
sion " motors, thus the power factor approximates to unity, and the 
motor may be used with shunt connections, in which case regenera- 
tive braking may be employed. 

It was suggested that the motor was not only suitable for multip!e- 
unit trains on account of its high acceleration, but also for locomo- 
tives requiring to handle high-sp2ed pissenger traffic by day and 
heavy goods trains by night. The method of changing the number 
of poles involves the use of switches, but as each transformer tapping 
gives two sp2ed ranges instead of one, the total number of contactors 
is not greater than usual. 


Fic. 1.— SINGLE-PHASE Motor wiTH PoLe-cHANGING WINDINGS, 
TESTING INSTALLATION, 


We understand that a Paper dealing with the motor fully is in 
preparation for the next session of the Institution. and that this 
Paper will give the results of exhaustive tests on the motor exhibited, 
which is rated at 10 H.P. at 850 revs. per min., 150 volts, 30 cycles. 

The installation shown is especially adapted for experimental 
work by senior students, as the motor can be operated with compan- 
sated series connections for direct and alternating currents, as well 
as with repulsion connections. The output is measured by a small 
two-phase alternator connected to th» motor by a flexib!e coupling 
and free to swing on ball bearings as shown in the illustration here- 
with. <A graduated lever with a moveable weight is secured to th» 
alternator frame, and as th2 machine is carefully balanced with a 
slow period of oscillation the torque can be measured with great 
exactitude, less than one-thousandth part of full load making a 
noticeable difference. 


On visiting the laboratory to inspect the above machine 
(shown in Fig. 1), which has been constructed by Messrs. Mavor 
& Coulson under Mr. B. P. Haigh’s patents, members were 
interested in a new three-phase variable-speed commutator 
motor. The feature of this motor. which is due to Mr. J. L. 
la Cour and which had only been delivered on the previous day, 
is the ease with which the speed can be changed by merely 
altering the position of the brushes, a hand wheel being pro- 
vided for this purpose. Moreover, the brushes can be rocked 
with great rapidity from one end of their travel to the other 
without sparking taking place. The motorisrated at 5-15 H.P. 
at 500—1,500 revs. per min. and has been constructed by the 
Allmanna Svenska Elektriska A.B., Sweden. 
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After lunch, members took part in alternative visitsto (1) the 
Pinkston power station of the Glasgow Corporation Tramwavs 
and the Port Dundas station of the Electricitv Department ; 
(2) the Motherwell station of the Clyde Vallev Electrical Power 
Co. ; (3) the North British Locomotive Co.'s Hyde Park works 
and the Springburn sub-station of the Corporation Electricity 
Department ; and (4) the works of Messrs. Babcock & Wilcox. 

The Glasgow power stations are, of course, well known and 
are of particular interest owing to the variety of plant which is 
to be seen under one roof. The Port Dundas station now 
contains five turbo-alternators, four of 3,000 kw. and one of 
4,000 kw. capacity. This three-phase plant at present sup- 
plies the greater part of the load on the station. In this con- 
. nection it may be mentioned that recent extensions to the 
system have taken the form of three-phase sub-stations, where 
the supply is converted to continuous current for distribution. 
As, however, a large number of direct-current feeders are still 
connected to Port Dundas station, a motor-generator and two 
rotaries enable these feeders to be supplied when only three- 
phase plantis running. Trunk mains connect Port Dundas station 
with St. Andrew's Cross generating-station and with the Pinkston 
power station of the tramwavs. The latter station is note- 
worthy for the low-speed reciprocating sets installed some 
years ago. A turbo-generator has been added in one 
corner of the engine room and affords a striking object lesson 
in the relative floor space taken by turbine and reciprocating 
machinery. 


Fic. 2.—ConpDENsING WATER PIPES AT THE. MOTHERWELL STATION OF 
THE CLYDE VALLEY ELECTRICAL POWER Co. 


In connection with the tramcars, these add quite a touch of 
colour to the Glasgow streets, the lower part of all cars being 
painted a deep yellow, whilst the upper half of each car is 
painted red, green, blue. white, yellow, &c.. according to the 
route the car is on. This practice enables the public quickly 
to pick out the car they require. 

Although onlv a few members made the journey to Mother- 
well, this was by no means the least interesting visit. This 
station of the Clyde Valley Electrical Power Co. was daspribed 
in our columns a fortnight ago (in a Paper by Mr. D. A. Starr), 
and its main feature is the long pipe line for obtaining circu- 
lating water from the river, the return flow of water being 
utilised to drive a turbine on the same shaft as the electric 
motor driving the circulating pump ; in this way 40 per cent. 
of the power is recovered. The screen for straining the in- 
flowing water also aroused considerable interest. 

The present plant installed consists of two 2.500 kw. and two 
5,000 kw. Westinghouse turbo-alternators, and since Mr. Starr 
wrote the Paper referred to above it has been decided to install 
a further 5,000 kw. set instead of one of 10.000 kw. mentioned 
in the Paper. It is interesting to note that Mr. Starr does not 


make a lengthy contract for coal, but purchases his fuel from 
time to time, whenever a favourable opportunity presents itself. 
A practice which we do not remember to have seen elsewhere is 
that of displaving the load on the station in big figures on the 
switchboard gallery, these figures being corrected at regular 


intervals by the switchboard attendants. A view of the 
pump house near the river and the pipe line is given in Fig. 2 
herewith, and of one of the pumping sets in Fig. 3. . 

Those who visited the North British Locomotive Works had 
an opportunity of seeing the turbo-electric locomotive of which 
much was heard a short time ago. The tests of this locomotive 
are being continued. At the works of Messrs. Babcock & 
Wilcox, which attracted a large number of visitors, members 
were able to see all the processes in the construction of the tutes, 
&c., for these famous boilers ; and their previous impressions 
of the excellent work put into these boilers would doubtless be 
substantiated. 

An alternative visit, which occupied the whole day, was to 
Edinburgh and Holyrood Palace. This resulted in an enjoy- 
able day's outing. 

In the evening there was a reception in the Bute Hall of 
Glasgow University by the Principal, Sir Donald Macalister, 
K.C.B., M.D. A special car was provided for the journey. 
Dr. J. G. Gray gave a demonstration of gyroscopes. 

On Friday morning members were early astir, the programme 
for the day, an excursion on the Firth of Clyde, necessitating 
an early start. A special train from Glasgow to Gourock had. 
been provided and was well filled. The train ran alongside 
the pier at Gourock and members went straight on board the 
“ Duchess of Hamilton," one of the best of the Caledonian 
Railway Co.s paddle steamers. The boat left at 10:30 and 
proceeded via the Kvles of Bute to Loch Fyne. Time did not 
allow of Inverary being reached, it being found necessary for 


Fic. 3.—ONz OF THE CONDENSING WATER PUMPING SETS. 


the boat to turn at Ardrishaig. Fortunately the weather, 
which was threatening early in the dav, improved rapidly and 
a delightful excursion resulted, the scenery through the Kyles 
being particularly admired. 

A dinner at the Grosvenor Restaurant in the evening brought 
the Convention to a close. A large gathering numbering about 


200 were present, and the occasion was especially noteworthy. 


owing to the presence of the fair sex. Mr. S. Z. de Ferranti 
presided and the company included Lord Inverclyde ; Sir John 
Ure Primrose, Bart. ; Bailie J. C. King (Chief Magistrate) ; Sir 
George Beatson. K.C.B. ; Sir David M'Vail ; Prof. F. G. Baily ; 
Prof. A. Barr, D.Sc. (professor of engineering, Glasgow Uni- 
versity) ; Bailie J. L. Willock (Chairman of Corporation Elec- 
tricity Committee) ; Prof. A. Gray ; Mr. A. B. Anderson; Mr. 


W. Duddell, F.R.S. ; Mr. R. Kaye Gray ; Mr. J. S. Highfield ; 
Mr. W. Judd ; Mr. W. W. Lackie; Mr. W. M. Morrison and. 


Mr. W. M Whirter (Chairman, Scottish Local Section). 


After the customary loyal toasts, Mn. FERRANTI proposed “ The Cor- 
poration of the City of Glasgow `” and referred to the intimate tie binding 
the Institution and the Corporation together, namely, that of promoting a 
more general application of electricity for all purposes. He did not mind 
referring to the Corporation as pushing electricity, although some might 
consider it too commercial a proceeding for a municipality. But he felt 
that there was nothing more beneficial the Corporation could do in the 
interests of the city. There would probably be labour unrest as long as 
the world went on, but there was a great dcal of legitimate dissatisfaction 
in the life of a large proportion of the peop'c. If the workers were to have 
a better time, ke felt strongly that labour must produce more; that 1%,- 


-—— 3 


— 


- 


cr i me — naa. 


— 


Í the 


Fis. 3 


s had 
which 
otiye 
ck & 
nhers 
ukes, 
Slons 


SS be 


THE ELECTRICIAN, JUNE 21, 1912. 495 
LILLAAAAALALALAWLLL—————————————————————————————————————————————————————————————————— 


labour must be used in handling more perfect tools, and the country must 
work at a higher efficiency. One solution of the present trouble was the 
introduction of labour-saving machinery. which was really as much to thc 
interest of the poor man as to that of the capitalist. Electricity was the 
reatest labour-saving contrivance that had ever been intreduccd and 
would bring immense benefits in future to the people of this country. 

Baili: KiNG responded to the toast. 

Mr. W. DvppELL then proposed * The University of Glasgow," and 
dwelt upon the early history of the University, which latter was founded 
as far back as 1451. It was, however, the men produced by the Univer- 
sity who counted, and in this connection he referred to the names of 
Black, James Watt and Kelvin. 

Prof. Barr responded and claimed that the University was as much 
alive to-day as in the olden days referred to by the proposer of the toast. 
He considercd that the Glasgow University deserved to he toasted at 
every dinner of electrical enginecrs. 

Mr. R. Kaye Gray proposed the toast of “ Our Guests." 

Lord INVERCLYDE, in responding, said that although the propulsion 
of ships by electricity was still in its infancy, the application of electri- 
city to lighting and other purposes on board ship had added materially 
to the comfort of travellers. 

The health of ** The Chairman " was finally pro posed by Sir John Ure 
Primrose, and the toast was received with great enthusiasm. 

A number of musical items and recitations followed the dinner. and the 
proceedings were brought to a clo:e at a late hour by the singing of * Auld 


Lang Syne.” 


THE C.M.B. AUTO-CONVERTER FOR BALANCING 
THREE-WIRE SYSTEMS. 


As will be remembered by our readers. the (C.M.B. auto-converter 
was placed on the market by Messrs. Crompton & Co. in July. 1909. 
and was described in THE ELECTRICIAN for July 9, 1909. Amongst 


Fic. 1.—CovPLiNo-UP. DIAGRAM OF BALANCER. 


the numerous applications then mentioned was its use as a balancer 
for three-wire systems, for which purpose it is eminently suitable ; 
in fact, subsequent trials have fully justified all the claims made in 
this respect. The machine is automatic in its action, and maintains 
an equal voltage on either side of the system under all conditions of 
load distribution. Compared with most other types of balancers, 
it shows to advantage in its high efficiency and close regulation, its 
simplicity of construction, small weight and floor space required, 
its absolute reliability. the small wear and tear on the brushes (there 
being only one commutator) and the ball bearings. Further, in the 
event of a heavy overload the speed tends to fall due to the effect of 
armature reaction, whereas the ordinary two-machine compound 
balancer tends to race under the same conditions. The accom- 
panying diagram (Fig. 1) shows the method of connection when used 
as a balancer. 
_ The armature of such a machine may be considered to be divided 
into two parts along a plene which passes through the shorted brushes, 
and is parallel to the axis of the armature shaft. The part between 
the plane passing through the shorted brushes and the positive 
main brush may be considered the motor part of the armature, and 
the part between the plane passing through the shorted brushes and 
the negative main brush may be considered the generator part of the 
armature. The P.D. induced in the generator part of the armature, 


f.e.. between the negative main brush and the shorted brushes. ix 
proportional to the number of conductors lving on the armature 
between the negative main brush and the plane passing through the 
shorted brushes and also to the quantitv of magnetic flux passing 
through the surface of the armature from the generator poles between 
the negative main brush and the plane passing through the shorted 
brushes. Similarly, the P.D. generated in the motor part of the 
armature. t.e., between the plane passing through the shorted brushes 
and the positive main brush, is proportional to the number of con- 
ductors on the armature surface between that plane and the positive 
main brush, and also to the quantity of magnetism or magnetic 
flux passing through the armeture surface from the motor poles 
between that plane and the positive main brush. 

In order. therefore. to vary the secondary P.D. between the 
negative main brush and the shorted brushes. without altering the 
position of the shorted brushes on the commutator, it will be neces- 
sary to alter the relative values of the magnetic flux passing the 
surface of the armature on either side of the plane passing through 
the shorted brushes. This is conveniently done by dividing 
each of the poles into two distinet parts. and providing each part 
with independent windings. the M.M.F. of which can be adjusted 
independently, either automatically or otherwise. to give the required 
value of magnetic flux on each side of the aforesaid plane. It is. 
however, no use altering the relative values of magnetic flux 
on either side of the aforesaid plane in order to vary the secondary 
P.D. unless a machine of this type is provided with a ring armature. 


Fic. 2.—LarEsT Tyre or C.M.B. MACHINE. 


because although the relative quantities of magnetism on either 
side of the aforesaid plane would be changed, this could have no 
effect on the value of this secondary P.D. 

If in a machine constructed in accordance with the principles set. 
forth above the current in the motor portion of the armature is not 
exactly equal and opposite to that in the generator portion, there 
will be due to armature reaction, a circulating current flowing between 
the shorted brushes. Owing to the losses in the machine the motor 
current is larger than the generator current, and the resultant 
magnetomotive force when superimposed on the field system 
opposes the M.M.F. of the motor pole and helps the M.M.F. of the 
generator pole on one side of the main brushes. while the opposite 
effects take place on the motor and generator pole on the other side 
of the main brushes ; hence that short-circuited brush which is on 
the side where the M.M.F. of the generator pole has been augmented 
will pick up a higher potential than the other shorted brush, causing a 
circulating current to flow between the shorted brushes. 

If the M.M.F. of the generator part of the armature were greater 
than that of the motor part, the circulating current would flow in the 
opposite direction. This circulating current, if its magnitude and 
direction are not properlv controlled, is objectionable for the following 
reasons :—It causes the speed of the armature to vary between wide 
limits, and will cause sparking at one or other of the shorted brushes. 
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This circulating current is controlled in the following manner :— 
Assuming the lower portion to be running as a generator, the 
generator poles ere provided with a series winding connected 
in series with the short-circuited brushes, the connection to the 
middle wire being made at a point mid-way between the series 
winding. If there is a circulating current between the short- 
circuited brushes the M.M.F. on one generator pole will be 
decreased by one series coil. while the M.M.F. on the other 
generator pole is increased by another similar coil. thus consti- 
tuting a differential action which will tend, if these coils are properly 
connected up. to prevent theeffeets of the resultant armature reaction. 
and so reduce the circulating current to any desired value. At the 
same time it will be noticed that the middle wire current flowing 
out of the short-circuited brushes passes through these coils in such 
a manner as to increase the strength of the generator field as a whole, 
thus keeping the voltage constant. For the sake of simplicity the 
series coils on the generator part only have been referred to, but the 
motor part is also provided with similar coils in'series with the 
corresponding generator coils, and, the whole preventing idle currents 
between the short-circuited brushes, they reduce the strength of the 
motor field as the current in the middle wire increases, thus tending 
to keep up the speed and maintain equa! voltage on both sides of the 
system. 

The success of the C.M.B. in bolencing three-wire circuits is seen 
in the two machines which have been si j'ied to the Calcutta Supply 


Fio. 3.— BAL Nen Kiosk. 


Corporation. They deal with an out-of-balance load of 60 kw. on 
either side of the middle wire, the voltage of the outers varying from 
460, to 580 volts. The machines balance the. voltage to within 
1 per cent. of the mean value on either side of the middle wire at all 
voltages between 460 and 580. Their overall efficiency, when con- 
verting the full out-of-balance current, was 94 por cent., a figure which 
is some 3 per cent. higher than that usually obtained with the ordinary 
two-machine sets. One of the first important installations of the 
C.M.B. as a balancer was at the Stoke Newington Borough Council 
supply station. This machine was designed to deal with an out- 
of-balance current of 100 amperes in the middle wire of:a three-wire 
system with a pressure of 480/530 volts across the outers. It 
was specified to maintain equal voltage on either side of the system 
to within 1 per cent. without any adjustment of the regulator, and 
io run sp:rklessly at all loads up to 25 per cent. overload. The 
following readings t^ ken simultaneously by three different people at 
the official tests on site are extremely interesting. 


Out-of-balance current. Volts, - 
Positive. | Negative. i Positive. | Negative. 
| 100 242 | 242 
125 260 242 
| 50 | 246 244 
us ‘Balance |... 250 247 
50 nus 242 ; 240 
100 ER | 248 | 245 
120 | " | 248 245 
cet, oe ASS BEC DERE RSS du Le DaO ee 


Throughout the test the field rheostat was not touched, that is 
to say, the regulation was entirely automatic. The through efficiency 
when converting the full out-of-balance current was 90 per cent. 
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Fic. 4.—DiAGRAM oF CoNNEcTIONS ron C.M.B. BALANCER AT 
BRIDLINGTON, 


and the machine ran quite sparklessly throughout, even under the 
25 per cent. overload. Messrs. Talbot & Stevenson, the consulting 
engineers, considered the machine highly successful. 

The photographs (Figs. 2 and 3) show the latest type machine and 
also the balancer kiosk. These have been installed at Bridlington. 
Fig. 4 shows the method of connecting up this machine. The chart 
of the average maximum load (Fig. 5) speaks for itself. It will be 
noticed that during the two highest season months of the year the 
maximum load is very nearly double that at other times, owing 
principally to the two spas and leading places of entertainment. 
The two spas are situated about 1} miles from the electricity 
works and the lay-out of the system is practically in the form of a 
tee square, the works being the top of the long leg and the two spas 
one on each end of the tee. As one of those spas has illuminating 
work consisting of about 17,000 2] c.p. lamps, which on account of 
cost it is impossible for them to switch on in small sections, so that 
at times there is a very heavy momentary out-of-balance load, and 
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fairly heavy out-of-balance over most of the evening owing to the 
nature of the loads; as. moreover, it is about 14 miles from the 
works to each feeding point, this out-of-balance means a serious 
matter, owing to the heavy middle wire drop which oceurs in addition 
to the ordinary out-of-balance troubles. 

Mr, Beckett has, however, every confidence in the balancer in 
conjunction with the Tirrill regulator. which he uses across the outers, 
and thinks that the combination will do away entirely with out-of- 
balance troubles, while the fact of having such an efficient balancer. 
and one which requires no attention, being able to be placed at the 
feeding point instead of at the works end. will save the system æ very 
considerable amount due to middle wire drop. 
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Fic. 5.—Loap Curve AT BRIDLINGTON, 


Mr. Beckett also points out that in this particular case they have 
done away with the middle wire of their new feeder, the balancer 
t:king its place. so that they have effected a greater saving in initial 
cost than if they had run three wires without a balancer instead of 
two with a balancer. 

Other machines of larger output are a balancer for Southend 
dealing with 80 kw. out of balance. one for Manchester Corporation. 
9 kw. out of balance, and one for Messrs, Beardmore, 95 kw. out of 
balance, Altogether Messrs. Crompton & Co. have supplied some 
30 of these machines for balancing 3-wire systems since they were 
first introduced. 


CORRESPONDENCE. 
——— 29 —— 
AN ELECTROSTATIC QUANTOMETER. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: Asa corollary to the electrometer theory which I have 
from time to time discussed in the pages of THE ELECTRICIAN, 
it may be of interest to point out the feasibility of constructing 
an electrostatic quantometer, in many respects the electro- 
static counterpart of the electromagnetic quantometer 
described by me in 1902 (Tug ELECTRICIAN, Vol. L.. p. 383). 

An electrometer may be used (1) as a voltmeter to measure 
P.D.’s or (2), with insulated quadrants, to measure electrostatic 
charges. In the latter use the instrument is, of course, in a 
sense neither more nor less thanan electrostatic quantometer. 
Strictly speaking. however, it is not fully analogous to a quan- 
tometer in which the control is wholly electromagnetic. Exact 
correspondence requires that both the mechanical control and 
the distortional electrostatic control shall be absent, and that 
only the inductional electrostatic control shall remain. As- 
suming these conditions to be compiied with, let a small charge, 
q. be given to the insulated quadrant (Fig. 2, THE ELECTRICIAN, 
May 17, 1912, p. 293). From considerations of the energy 
involved—or. alternatively, by equating the deflecting and the 
controlling forces—it is clear that the needle will move just far 
enough to make the charge, induced on the insulated quadrant 
by the displacement, exactly equal in magnitude and of oppo- 
site sign tog. Calling V the potential of the needle, the charge 
induced on the insulated quadrant by a small displacement 0 


KV0=g, or 


Is KVO, where K is a constant. We must, therefore, have | a useful existence. 


Ü-—gfKV. . o wa . (1) 


August — Sept, (ict, Nov. Dec. Jan. — Feb. 


Contrast this with the case of an electromagnetic quanto- 
meter having an unshunted coil wound on a non-metallic frame. 
Here the condition which determines the magnitude of the 
deflection is, that the quantity induced by the motion of the 
; coil shall be exactly equal and of opposite sign to the quantity 
| q passed through the instrument from an outside source. If 
| H is the strength of the field in which the coil moves. the 
| quantity induced bya displacement 0 of the coilis KHO, where 
l Kisa constant. Hence KHO q. or 


! 0-—-q4/KH. OPERE 

The identity in form of (1) and (2) brings out very 
strikingly the complete correspondence between the 
two types of instrument. Still further to emphasise 
this correspondence, it may be noted that in. the 
electrostatic quantometer the sensibility 0/q is 
inversely as the potential V of the needle—that is. 
Inversely as the strength of the electrostatic field in 
the space between the needle and the quadrants— 
while in the electromagnetic quantometer the sensi- 
bility is inversely as the strength H of the magnetic 
field in which the coil swings. 

It is not suggested that an actual instrument should 
be constructed embodying these principles. Dithculties 
would be met with in attempting to reduce the 
mechanical control sufficiently : and it would probably 
be still more troublesome to get rid entirely of dis- 
tortional electrostatic control. Moreover. the ordinary 
electrometer. possessing both mechanical and distor- 
tional control, fulfils satisfactorily every requirement 
of an electrostatic quantometer. The possibility of 
constructing an electrostatic quantometeron the lines 
above indicated is, therefore, of purely theoretical 
interest, and E only venture to bring the idea forward by way 
of supplementing an analogy which | have already drawn 
between an electrometer and an alternating-current moving- 
coil galvanometer (The ELECTRICIAN. Vol. LXV.. p. 731, 
1910). 

A slight correction to my last letter requires to be noted. 
On page 234 the expression K, Vg/C should clearly be K,Vq C. 
Formule (1). (2). (3) and (4) on the same page should in con- 
sequence be amended by writing K, in. place of K, whenever 
this occurs in. the numerator. These clianges, which are but 
the re-naming of a constant. obviously leave the general 
conclusions unaffected.—1 am. &c., R. BEATTIE. 

Manchester Universitv, June 8. 


March 
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A COMBINED SUMMER MEETING. 


| In our last issue we suggested the desirability of having a 
combined summer meeting on broader lines than those on 
which the Convention of the L.M.E.A. is held. We have 
written to several well-known engineers on the subject, and 
have received the followmg opinions, which will be read with 
interest. :— 

TO THE EDITOR OF THE ELECTRICTAN, 

SIR: Many thanks for vour letter of the 15th, in which you 
call my attention to the article in vour current issue with regard 
to one Convention for all electrical interests. I may say that I 
entirely agree with this view, and that I have on several 
occasions advocated it publicly, and that it has been discussed 
both at a Council Meeting of the Institution and at other times. 
Possibly you mav not have heard of this when I have talked 
about it publicly, as otherwise vou would no doubt have 
mentioned it in vour article. 

With regard, however. to the latter part of vour statement on 
the subject I cannot sav that I agree with vou. The Institution 
has by the course that it has recently adopted put itself on all 
fours with the National Electric Light Association in America, 
which since my visit to the States last year has been the model 
that 1 have had in view for the conduct of our Institution. 
There is thus no occasion to alter the title or duties of the 
Municipal Electrical Association, which no doubt will continue 

All its members on the technical side are 

members of the Institution of Electrical Engineers, and under 

the new Constitution we hope that a great many of its members. 
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such as Chairmen of Committees and Town Clerks. will also 
become members of the Institution of Electrical Engineers. 
What I have in view is to bring about one Electrical Con- 
vention under the auspices of the Institution of Electrical 
Engineers, with various sections all meeting, at the same time, 
and with Papers suited to each particular section. It has 
been admitted I think, that this is a desirable thing. but there 
are, of course, difficulties in bringing it about, although these, 
I hope, will be overcome. Anything that vou can do to bring 
home the desirability of such an arrangement to the general 
body of electrical people is all so much to the good.—I am, &c., 
Sheffield, June 17. N. Z. DE FERRANTI. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sin: In reply to your kind invitation, } would just like to 
drop you a few lines in haste before leaving for Harrogate, the 
subject of your leading article being of such great importance. 

J am in entire agreement with vou. and I feel that the sooner 
we have some central body (which I am very glad to sav cer- 
tainly looks like being the Institution of Electrical Engineers). 
actively co-ordinating all sections of the industry. the better 
it will be for evervone concerned. As vou say. there has been 
an extraordinary wave of co-operative effort spreading through 
the industry during the last 12 months. such as we have never 
seen before. Joint Committees between the B.K.A.M.A. and 
the LM.E.A. : Joint Committees for publicity purposes between 
the companies and the municipal supply authorities. now this 
latter Joint Committee, forming a permanent Joint Committee 
with the B. E. A.M. A. with a view to ultimate fusion ; and the 
formation of the Industrial Committee of the [. E. E.. which is 
already doing good work in the direction of co-operation. 

With regard to what one might call a National Electrical 
Convention, it must not be forgotten that the L.M.E.A. have 
led the way in this respect, and that their position in this 
matter must be duly regarded in the event of the annual con- 
vention being made a general electrical one. I am inclined to 
favour a National Electrical Convention, but if this comes about 
there is no question that the I.M.E.A. stands to lose more than 
it gains, especially as regards precedence ; but perhaps mem- 
hers of this Association will be prepared to waive the question- 
able value of precedence in the interests of the industry gener- 
ally, which must undoubtedly benefit from a National Electrical 
week.—1 am, &c., 

Marvlebone, June 17. A. HUGH SEABROOK. 

TO THE EDITOR OF THE ELECTRICIAN. 

NIR: f have yours of the 15th inst., enclosing copy of the 
leading article from THE ELECTRICIAN of June 14, headed `“ A 
Combined Summer Meeting," and I am inclined to agree with 
your views relative to the desirability of having one compre- 
hensive convention along the lines vou indicate.—I am, &c., 

British Thomson-Houston Co., H. C. Levis. 

June 18. 


SEVENTEENTH ANNUAL CONVENTION OF THE INCOR. 
PORATED MUNICIPAL ELECTRICAL ASSOCIATION. 


(Continuation of Mr. S. L. Prarce's Paper from page 440.) 


There are some who in addition to advocating substantial rate-aid 
urge that the proper policy is not only to render their undertakings 
free from all debt in the first evele of the working “‘ life " of the 
undertaking, but also to provide moneys so às to present their 
successors with entirely new assets to begin another evele. This 
policy is evidently not app'icable to electric supp:y undertakings, and 
is obviously unfair to the present generation. Entire suporsession 
takes a long time, and such " self-capitalisation " is quite unnecessary 
if not indeed contrary to the intentions of Parliament, which allows 
larg» reborrowing powers to all municipalities. 

What, however, is not equitable on the large scale may be welcomed 
inasmill way. Thus, the áction of the Loca! Government Board in 
recent voars in advocating or compelling the purchase of services, 
meters, instruments, tools, spire pirts, &e., out of revenus, instead 
of raising loan moneys therefor, may be weleomed. Tn? author 
considers this is in the direct interests of supp'v undertakings and in 
the ahsenee of other ehocks help: to prevent the undue bu lning of 
trading depirim nts for rate-aid. 
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Gas undertakings have been established for verv much longer 
periods than electrical supp!y undertakings, with the result that in 
many instances they have not only accumulated large reserves during 
the vears when competition was non-existent, but they are now 
enjoying the benefits of ** freed " capital on which there is no burden 
for interest, which in itself mav be sufficient to earn the amount 
exacted for aid of the rates. Electricity undertakings are not in this 
happy position. and the burden of an excessive contribution for relief 
of rates must therefore press al! the more hardly on them. 

In conclusion. the author endorses the suggestion made in various 
quarters that the matter is worthy of consideration at the hands of 
a Royal Commission. Alternatively he would ask why should not 
the Government refer it to the Special Committee now deliberating 
upon the Relation and Incidence of Imperial and Local Taxation. 
He also hopes that this Association will take up the limitation of 
rate-rclief, and he looks for the co-operation of the Institution of 
Electrical Engineers. 


DISCUSSION. 


Ald. Brown said those interested in municipal undertakings looked 
upon surpluses from different standpointa—some said all the surpluses 
belonged to those who made them. and that the municipality had no 
right to charge people for what they received in the way of gas, electricity 
or even tramrides than what they cost to produce. 

Ald. Bruce (Sunderland) said he agreed with the author as to the 
policy of the reduction of charges out of profits before allocating any to 
reduction of rates, but he did not agree with the methods the author 
wished to adopt—that Parliament should fix the amount of the contri- 
bution to the rates from trading profits. The profits they were allowed to 
make were largely governed by Parliamentary regulations, and there were 
the L.G. Board's safeguards to prevent running into debt. The Paper 
was a declaration that the local authorities as such were not fitted to 
carry on the business with which they were entrusted. If Parliament 
were to do what the author suggested. why should they not also ask 
Parliament to fix tariffs, operating costs, &e.? It was difficult to under- 
stand the finance of Glasgow. They had an © Uncommon " Good Fund, 
and no one knew where the money was working to, backwards and forwards. 
In one year the Corporation. decided they would spend money in 
relief of rates; and the next vear at a Council mceting it was suggested 
when there was a net profit of £50,000 that about £42,000. of this 
sum should go towards the Parks Committee, and the balance in some 
other direction. The whole of the £50,000 was eventually voted to the 
acquiring of property and removing that property from congested areas, 
but nobody could persuade him that the users of tramways and electricity 
resided in the congested areas. Tf they used it in that way they might 
have used it in reduction of rates. On page 2 the author said it would 
not be seriously contested that the proper safeguards to preserve the rate- 
pavers’ interests should be more adequate. He (the speaker) agreed 
that there should be a renewals fund for unforseen difficulties with 
regard to replacing plant where the loan for that plant had not run out, 
as a matter of policy, but he objected to building up a renewals fund to 
provide a future generation not only with an up-to-date workable under- 
taking, but also sufficient funds to create another new undertaking if 
they so desired. The Paper also said " the ratepayers are consuming 
what ought to be available for the ratepayera 20 years hence.” He took 
exception to that. It was unquestionable that the future generation 
would be much better off thin the present. We were providing the 
future generation with more reliable, better and more easily managed 
plant, enabling the authority to supply at. prices vastly lower than the 
present. prices, and in addition the consuming devices would enable a 
given amount of electricity to do considerably more work. Instead of 
going to Parliament he preferred to remit the matter to a special com- 
mittee to say to what extent. profits should. be used on behalf of the 
Corporation. 

Bailie SMITH (Glasgow) said that tramways were referred to in the Paper. 
These were on a different footing from gas and electricity. At the 
end of a year one could fix the charges for gas or electricity according 
to the balance, but in tramways the stage of 2 miles for 1d. could not be 
altered to 1} or 24 miles, and it might be right to use any slight surplus 
for any publie purpose: but gas and electricity were sold in Glasgow at 
cost. price, and nearly every ratepayer in a large city used gas, and they 
hoped that nearly every ratepayer would in future use electricity. 
Therefore the charges should be fixed according to the profits of the 
previous year. With regard to paying a rent for the streets, the Post 
Office used the streets more than they did themselves in some cases, 
and they did not pay a penny. Among the clauses of an Act asked for 
by Glasgow was one to allow them to apply anv profits to public pur- 
poses, but Parliament said: ©“ Yon have had this chuse 43 years, and 
not used it, therefore vou do not require it.“ The result of charging 
prices producing profits from a man using gas or electricity. and keeping 
the air pure. was penalising him to the extent of the excess he had to pay 
over a man who was pouring out smoke from his chimneys. 

Bailie STEVENSON (Lord Provost of Edinburgh) said he wished to 
thank Mr. Pearce for having taken up a subject which hid been con- 
sidered hitherto more of a convenor's. question than an engineers. He 
(the speaker) was not only in favour of limitation. bat of the elimination 
altogether of the policy of relieving the general ratepiyers at the ex pense 
of the electric light consumers. During the past cight vears in Edinburgh 
they had contribated £49,009 to relief of rates. Year after year the 
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Electric. Lighting Committee had recommended that either this money 
should go to build up a reserve fund or to create a reserve for de precia- 
tion, and the temptation had always been too strong for the Council. 
As long as this was one of the options allowed town eouncils under the 
Electric Lighting Acts, 30 long would this policy be continued. They did 
not like going to their constituents in November and say “there is 
going to he a rise in the rates.” It was unfair to the consumer and to the 
electric lighting undertaking. The Edinburgh electric lighting under- 
taking would compare with any other in the country. Their capital 
expenditure was £1,000.000. of which £400.000 had been repaid; the 
reserve fund was up to its full quota of 10 per cent. on the gross capital 
expenditure—viz., £100,000—and in addition to that they recently 
reduced the equated period in which they were paying off their debt 
from 20 to 25 years. Sir Alexander Kennedy had said, although they 
had their reserve up to its maximum, in view of the uncertainty of the 
life of certain portions of the plant, and particularly of the durability 
of the insulation of mains, it would only be a reasonable precaution to 
form a depreciation fund in addition to the reserve fund. That object 
had been frustrated by the action of the Council in taking the surpluses 
for relieving the rates, and as long as the law remained in its present 
state the Council would never make the attempt. He had adopted the 
principle advocated by Ald. Bruce, and last year they estimated for a 
surplus of £400 on an annual revenue of £135,000. Mr. Pearce said elec- 
trie lighting concerns were financed on the credit of the rates. It was 
not usually put in that way. He was always told the rate pavers provided 
the money. but his answer was that this was not true: they were in the 
position of guarantors, and their liability had never been called up, and 
the best security they could have that it never would was to have a large 
reserve fund, and utilise all extra surpluses in strengthening the financial 
position of the undertaking (applause). He could not conceive of any- 
thing more calculated to impede progress among prospective users than 
the knowledge that they would be called upon to pay an enhanced price 
towards lowering the municipal rates of some person who did not use 
electricity. The only sound policy. with all municipal undertakings 
was to let them stand on their own legs. At Manchester from 1896 to 
1:00 they gave £10,000 a year to relief of rates; then it began to take 
the form of a gradually diminishing sum to the reserve fund. The sum 
given to the rates was always £10.000, but the reserve fund was a dimi- 
nishing quantity. In 1500 £4.000 was given to the rates, and £484 of 
that was taken from the reserve fund. Fancy the Corporation of the 
great city of Manchester being reduced to a necessity of that kind. 
While we might not agree with Mr. Pearce that we ought to go to Par- 
lament to fix the limit, we ought to ask them to take that temptation 
away altogether from town councils. He agreed that much of this was 
due to the fact that Parliament had again and again put increasing 
burdens on local authorities, but he did not think even that «hould tempt 
them to favour a policy. which had neither equity nor sound business 
principle to commend it. 

Mr. SEATON said he was a Manchester ratepayer. Although Mr. 
Pearce wasa pronounced Free Trader, the result of his unfortunate environ- 
ment, he was keenly alive tothe horrorsof Free Trade. He seemed well 
aware that if he got competition from a power company the idiosynerasies 
ot turbo-generators would be a minor matter with him, The Manchester 
electricity undertaking was progressing satisfactorily; large generating 
wis were going in comparatively frequently, and one seldom 
heard the exhaust of a gas engine in Manchester to-day. They had the 
Dnest tramway undertaking in the kingdom, and their world-famous 
Watch Committee, but the less said about the rates the better. Every 
October they saw their hoardings placarded with the election addresses, 
the candidates always promising economy. He had lived in Man- 
chester nine vears and looked in vain for the economy. The net result 
of the elections was to impress the inhabitants with the fact that the race 
of Ananias was as virile as ever. 

Md. Smith (Liverpool) said the duty of electricity committees was not 
to the electric light only, but to the municipality. In the broadest sense 
he gave his services to Liverpool Municipality and not to the electric 
light, although be was the inaugurator of the purchase of the undertak- 
Ing and "had sat on it ever since.” (laughter) He had found it 
a thorny and expensive seat, but he did his d itv, according to his lights, 
to secure a continuity of poliev. Un Liverpool during the last 11 years 
they had contributed £204,911 to the rates. (.X member of the Council : 

"hame.7) df he had an engineer who fixed his eve upon his station and 
not upon the results of the undertaking to the ratepayers he would walk 
warily with him and d-part from him or see that the engineer departed 
from him (the speaker) as soon as possible. One gentleman yesterday 
talked about filching for the rates, and. Mr. Pearce talked about plunder- 
ing the fund, but it was the fund of the municipality who had a right to 
deal with their own in their own wav. Liverpool electricity department 
Was not allowed to contribute to the rates until 1914, but they had to go 
to Parliament to do something with their money as they. were, like 
Glasgow, becoming plunged in affluence. The ratepaver ought to get it, 
and he should get it by a distinct contribution on his ratable value. The 
municipality was entitled to something for its guarantee. If there were 
? bis disaster like an earthquake they would have to put it right. 

Coun. LEESE (Coventry) said, with regard to the Federation Act, Mr. 
Pearce appeared to have stated in his Paper what the action of the L.G. 
Board migat be as to the question in the future, but the L.G. Board had 
Nothing to do with those points in the Federation Act. It arose in 
regard to towns which owned gas oreloctric light works, and those which did 
not. lt provid d that those which did not own them should not receive 
any profit from those which did. Coventry Corporation had then only the 
electric light and gas works, and no tramways. He agreed with the 
author that Parliament should limit the rate aid to 1 or H} per cent., and 


he was against the electric light department paying anything over to the 
rates. 

Mr. A. G. Cooper (Colne) said, with regard to the use of highways for 
distributing mains, in his town the Highways Committee did the reinstate- 
ment, made it better than it was before, and made the electricity depart- 
ment pay fully for it. He approved of the policy of several towns tn 
taking the monev so as to keep the rate down. When a manufacturer 
was looking for a spot to put down an industry he asked what were the 
combined rates— the. prices of gas and electricity were secondary. con- 
siderations. 

Mr. CAMPBELL (Brighton) agreed that the duty of a Council was to 
safeguard the interests of the general community, but that would not 
prevent them from also considering the claims of a particular committee. 
lt was possible to advance the general interests better by reducing the 
price of current to the lowest possible rate, and supplving it as free and 
cheap as possible. That might benefit the community more than giving 
id. or 2d. off the rates. He would like to point out to Ald. Bruce that 
one reason why it was right for Parliament to stepin was that the Corpora- 
tion was in the position of a monopolist, and therefore the consumer 
ought to be protected against its encroachments. If the consumer were 
allowed to be Heeced by a greedy monopolist he was in no better case 
than when he was flecced by a company. 

Bailie WiLLockK (Glasgow) said he pitied his friend who had sat so 
long on the committee. He (Bailie Willock) agreed that all their money 
should go to affording better and cheaper electricity, and not be given 
for the henefit of ratepayers who were not interested in it. From the 
tramways at Glasgow two vears ago thev were foolish enough te vote 
£20.000 to the reduction of occupiers’ rates. The result wasa man with 
a family and paving £12 rent got 2s. reduction, and the railway com- 
pany— the greatest opponent of the tramways-—yot £1,700 reduction, 
They did not contribute, but the working men contributed £12 or £20 
towards the tramwav. 

Mr. PEARCE, in reply to the discussion, said he would deal fully with 
the various speakers! remarks in. the © Proceedings” of the Association, 
and only touch on some of the main issues. He was surprised to notice 
the way in which Parliamentary action was deprecated. It seemed to 
him the Paper set forth what was practically a middle course. The 
people who wanted to take Jarge amounts from the trading profits held 
up the permissive powers already given them under the Electric Lighting 
Acts, and those going to the other extreme wanted no contributions. 
He did not think the Councils had the right to take 3, 4 or 5 per cent. on 
the capital and apply it to reduction of rates, neither could he bring 
himself to the view that they ought not to give anything. He looked 
upon Parliamentary action as being some safeguard ; they had none at 
present. At Manchester the committee numbered 20 or thereabouts, 
and thev had a Council of 157. What chance had the Electricity Com- 
mittee of forcing its views before the Council? And the Council could 
take 3, 4 or 5 per cent. on the capital for reduction of rates, and so the 
charges for current must be framed accordingly. dn spite of the fact 
that some of the recent declarations of Parliament had been arrived 
at largely by agreement between the parties, thev were subject to over- 
riding by Parliament, and there had been no attempt to upset these 
arrangements, and all the indications they could get from legislative acts 
and also from views pronounced by L.G. Board inspectors tended in the 
direction of limiting profits for rate aid. Ald. Bruce had referred to the 
appointment of the ‘Trading Committee to decide how much should. be 
given of the profits at Manchester. He hoped Ald. Bruce would be as 
enthusiastic about that a little later on. His (Mr. Pearce’s) own Com- 
mittee thought 3 per cent. on capital was a reasonable sum to be con- 
tributed to the rates. Ald. Bruce said à renewals fund was purely a 
matter of convenience or poliev. It was not ; it was a matter of absolute 
plain dutv. In many cases the sinking fund was insufficient to redeem 
the capital for the plant within its true life, and it was a moral duty to 
provide against that. [t seemed to have been assumed that he was 
not much in favour of giving the consumer all the advantage, but it had 
always been his policy to sell as cheaply as possible, and he believed 
Manchester had the lowest selling price of anv undertaking in the 
country, and he believed he had always succeeded. in carrying out his 
duty as set forth at the bottom of page 4 of the Paper. 


Mr. WILKINSON moved a vote of thanks to Mr. Pearce, 
and it was carried. 


Mr. C. M. Shaw (Worcester) then read a Paper on 


ORGANISATION IN ELECTRICAL UNDERTAKINGS.* 


BY C. M. SHAW. 
(Chief Electri-cal Engineer, Worcester.) 


Summery.—The author deals with the need for a proper organisation 
of the staff in an electricity undertaking, the scheme including a chief 
engineer as responsible head, assisted by departmental managers on 
both the engineering aad commercial sides. The methods of catrvin 
out the work of an undertaking organised in this way are also described. 


The marked growth of electrical supply during recent years, in- 
volving the formation of many sub-departments, calls for much care 
in organisation, which must be carried out on broad and progressive 
lines to p»rmit of easy expansion and avoid overlapping of duties, 
It is assumed that the policy of development is a live one. and that the 
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authority possesses all the necessary powers to hire and sell current- 
consuming apparatus (not lighting fittings). and to install the same 
where need arises. Without these powers an undertaking cannot be 
operated on sound commercial lines to the best advantage of the 
supplier or consumer. The first principle in anv successful under- 
taking is that, subject to the Electricity Committee, full responsi- 
hilitv in conducting the undertaking both commercially and other- 
wise must be placed in the hands of the chief engineer. In a large 
concern his duties are mainly consulting and managerial, whereas in 
small undertakings the engineer has of necessity to deal personally 
with details arising in the various departments. In either case all 
new developments must be planned by him, and he must be fully 
conversant with the working of every depirtment, the responsible 
assistant controlling each section being in close touch with him, so 
that the various sections may be operated and controlled with eft- 
ciency and smoothness. To maintain discipline it is essential that 
he should confer and transmit his instructions through the various 
departmental heads, as otherwise there is a danger of undermining 
the authority of such essistants, thus creating friction and ill-fecling 
with its inevitable result —ineflicieney. 

Of priniary importance is the work of the clerical department. 
Its work is very comprehensive. covering every department. It 
invites tenders, receives and issues stores, keeps account of wages. 
makes out works orders, and prepares cost of the various seetions of 
work done, checks accounts for materials supplied, &c., reads con- 
sumers) meters, extends such readings in the consumers’ ledgers, 
renders and corrects the accounts, records and files all data relating 
to works, mains, and other departments, compiling therefrom sum- 
marised reports and results of each section of the undertaking. The 
duties and organisation of the commercial department are, generally 
speaking. distinet and independent of other departments. lts main 
duty is to keep in close touch with existing consumers, and to canvass 
for new business. 1t also can greatly assist the installation depart- 
ment in dealing with complaints. 

There are two general rules that are essential to success in all 
executive departments. The first is that no work of any description 
must be commenced without the issuing of works’ orders duly autho- 
r sed by the ch ef engineer or his assistant. The second is that all 
executive departments must use time sheets on which should be noted 
the date. number and name of employé, department and the nature of 
work executed, together with time worked. 

The work of the generating department is divided into t wo scctions, 
each of which is under the dual control of an electrical and a mecha- 
nical engineer. The supervision and control of generation must, of 
necessit v. be under the control of one person. in as much as confusion 
would result if orders were issued by more than one individual; the 
running of the station should, therefore, be in the hands of the elec- 
trical engineer, who would solely be responsible for the sufticiency of 
the current supply. In the operation of running plant he is sup- 
ported by the boiler-house engineer, who is responsible for the effi- 
cient working of the whole steam-raising piant. Apart from these 
running duties he would assist the mechanical engineer in settling the 
best method and time for carrying out the necessary maintenance 
and overhauling work in his department. The mechanical! engineer, 
however, would be responsible for supervision of labour engaged on 
this rc pairs work. 

The mechanical engineer is responsible for the maintenance and 
periodical overhauling of engine and boiler-house plant. He acts 
independently of both electrical and boiler-house engineer, and his 
staff would consist of several leading fitters, each of which would 
deal with specific duties, such as attending to engines, condensing 
apparatus, &e. In addition to these ordinary duties the mechanical 
staff may with advantage undertake a quantity of constructive work, 
such as the erection of auxiliaries, pipework and at times the making 
of switchboards, &e. The amount of this class of work. however, 
should he limited to the capabilities of the permanent trained staff, 
thus increasing the labour load factor. In connection with the 
electrical department, it may be necessary to retain a few electrical 
fitters and an armature winder to cope with the usual repairs. The 
services of these men should also be fully utilised by undertaking 
constructive work within the station, and at times they may be 
loaned to the mains or installation department for a similar purpose, 
which precedure would enable a qualitied staff being retained to cope 
with all emergencies. With regard to the running staff, the elec- 
trical engineer has under his charge the shift engineers. all orders 
being passed through them to various workmen connected with the 
running of plant. In conncetion with the work carried out within 
the station, the practice of keeping accurate records of time worked 
and materials used should receive the close attention of the respon- 
sible official. 

The mains department is one of the most important of an under- 
taking. the e:sp.ta! involved in many of our main systems exceeding 
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50 per cent. of the total outlay. The work may be divided into two 
heads—viz., construction and maintenance. In a large area greater 
efticiency will be obtained by dividing the system into three or more 
sections—viz., (1) new mains, (2) connecting of consumers, and main- 
tenance of mains, (3) installation work, &c.—-each of the above being 
in charge of sectional assistants. As the demand for new mains and 
services fluctuates, there must, of course, be much interchange of 
labour in these departments. 

The most vulnerable points on a mains system are the joints, and 
the greatest care should be taken in obtaining reliable and well- 
trained jointers. With regard to the question of fault location, it is 
desirable that the staff engaged on this work should obtain quarters 
near the main station, so that the minimum of time should elapse in 
obtaining men to remedy defeets. The assistants and foremen also 
undertake this special duty, their houses being in telephonic com- 
munication with the works, whilst the men's quarters should be fitted 
with alarm bells. This gang of men should be divided into two or 
more sections, each being under the control of a foreman or ganger, 
each section taking duty outside working hours on alternate weeks. 
As these men will be distributed over the svstem during ordinary 
working hours, a different way of getting a breakdown gang together 
must be followed during the daytime. 

The third section under the mains superintendent is that of the 
installation department. In some instances this department works 
independently, being under the supervision of an installation inspec- 
tor, who reports direct to the chief. in which case close co-operation 
with the mains department. is necessary to avoid overlapping. Apart 
from the ordinary work of connecting a consumer, this department 
carries out im conjunction with the staff of the sales department 
investigations into the cause of complaints arising out of excessive 
bills, which remarks equally app!y to reduced accounts, &c., which 
are brought to their notice by the works clerical department, &c. 
The workmen should also be encouraged to report faulty service 
either on the consumers! own installation or the department's pro- 
perty, for which credit shou'd be given where good results. In pub- 
lic supply it is essential to measure the demand and quantity of energy 
consumed and accurate registration by meter is of the most vital 
Importance, as upon such to a great extent depends the financial 
success of the undertaking. 

Great stress is laid upon the keeping of the voluminious logs in our 
works, and a carefu! and persistent study of them has often enabled 
many economies to be effected. This work of investigation should 
be pursued throughout our systems up to and including the con- 
suniers meter, and if necessity arises to the consumers” private 
apparatus. It may be claimed thet detsils of generation, distribu- 
tion and conversion are now fairly standardised, further economies 
being possible only by adopting larger and more modern plant. With 
all respect to the management of several concerns who have already 
organised testing departments, the author contends that the majority 
are content to investigate faulty meters only, after stoppage or on 
receipt of faulty working. lt is well known that meters are subject 
to slow down, and ultimetely the losses amount to several per cent. 
of the total revenue. which in some cases might convert a loss into a 
protit. Itis possible to reduce the losses to # lerge extent by adopting 
a system of periodical testing, cleaning and re-calibration, The 
cost of a testing and meter-fixing staff is undoubtedly justified by the 
increased revenue received without considering the fact that the con- 
sumers appreciate their meters being maintained in proper order. 
New meters on arrival in stores should be examined carefully for 
damage during transportation, afterwards being marked with owners’ 
number and entered on to meter index card. With new meters check 
readings should be taken to verify accuracy and for detection of 
injury, also an examination for errors in manufacture and proper 
adjustment of perts. Gear ratios should be examined and where not 
noted the watt-hour and watt-second constant should be marked on 
the meter, all test data be entered on a sumin2ry sheet each day. If 
necessary, the meter show'd be adjusted within limit at light and full 
inductive loads. the same applying to non-inductive loads. 

Meters returned from service should be treated generally as with 
new meters. Tests at various loads previous to commencing over- 
haul should be made, records being kept for reference in ease of com- 
plaints. In most instances meters should be overhauled, cleaned and 
calibrated every third year to ensure reliability and commercial accu- 
racy of the whole meter system. 1n some cases errors arise due to 
leakages or shorts on the installation, in which cases more frequent 
testing may be required. Where the demand is heavy it is desirable 
to test more frequent!v on account of the larger revenue at stake. 
The results of these tests shou!d be carefully noted, and where large 
variations occur the cause should be investigated and remedied. 
After a complaint from a consumer, notice of which comes through 
the works clerical dep:rtment, the meter should be tested to ascertain 

ason for complaint, or where great variation occus in consumption. 
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In conducting this test it is desirable that the adjustment of meter be 
left intact, and the tester should ascertain demand recorded, using 
this data to ascertain best percentage of accuracy. Tests at starting, 
light and full load should also be taken. Quarterly meter readings 
should be periodically examined and abnormal variations in readings 
should be investigated to remove possible errors or enable other un- 
desirable conditions to be remedied. t 
dealt with in a manner similar to complaints, and with low registra- 
tion the cause of the decrease should be ascertained and action taken 
to remedy it where possible. If other illuminants are used the 
matter should be reported to the sales department for attention. 
On occasions it is advantageous to conduct check tests by connecting 
approved meters in series in situ to avoid interference with fixed 
meters; the author has often satisfied complaining consumers by 
this method. 

Systematic inspection and testing of new plant and material during 
manufacture should also receive attention, ‘There is no question that 
makers soon recognise those undertakings who systematically pursue 
a poliey of examining materials and workmanship. The present-day 
method of accepting the lowest tender, regardless of the quality or 
efficiency of piant, often calls for the closest supervision during 
manufacture. 

The advantages of such work ensure the purchaser having value for 
money and prompt delivery. The interpretation of disputed mean- 
ings of a contract are secured and remedied with less trouble, omis- 
sions or additions may else be corrected similarly at smaller cost and 
with little loss of time. 

The moral effect of such work is obvious and though leading and 
established firms are honest and trustworthy, disputes will arise after 
delivery if inspection is omitted. Responsible officials from various 
departments should conduct these investigations according to nature 
of work. Records shoud b^ kept of all discussions and disputes 
between purchaser and sup;rier for future reference. and notes of 
improvements made in a spore specification for revision when new 
plant is required. 

The work of the clerical department is of supreme importance and 
too much care cannot be given to the formulation of a good system, 
which should enable the detailed costs of eseh department to be 
quickly determined. Such a system shouid deal with the receiving 
of applications, inquiries of stability of consumers, recording of de- 
mand, change of tonaney, &e. Also the issuing of works order forms 
in connection therewith to the various departments concerned ; the 
ordering and issuing of stores, checking of accounts, timekeeping and 
payment of wages. From the returns of time and materials would be 
compiled the cost of the various works orders. This department is 
also responsible for the reading of consumers’ meters, making out 
and rendering of accounts. 

The Amerie tn practice of placing the responsibility of maintaining 
adequite supp'y of current upon one person, appears to be in advances 
upon the many haphazard methods in use in this country. This duty 
is given to a taetful assistant possessing considerable technical know- 
ledge, he being situated in some contra! position, The station staff 
are thus entirely relieved of all duties bevond current generation, 
whilst the outside staff must confer with the “load dispatcher,” as 
this officer is termed, previous to carrving out any work on the 
existing feeder or distributing systems entailing interference with the 
supply. This official makes the necessary arrangements between the 
various departments, and causes the requisite notices of intention to 
suspend supp'y to be served upon the consumers. All complaints of 
defective supply radiate to and through this office to the person re- 
sponsible for the remedying of the trouble, whilst reports of dark 
weather. &c., are also transmitted to the load dispatcher, who is 
enabled by reference to his records to inform the station staff of pos- 
sible increase in demand. A complete private telephone service to 
all parts of the svstem radiates to this office, whilst several public 
lines numbered or unnumbered are used to simplify communication 
between the consumer or the staff in ease of emergency. 

The growth of our undertakings are largely dependent upon the 
energy and personality of the individuis who develop the demand 
for service. The development of electrice supp'y in this country as 
compared with America leaves much to be desired. The expansion of 
that country naturally opens a vast field for development in the uses 
of electricity. It, however, does not exp'ain the great difference of 
300 OF more units per capita in many cities there, compired with the 
miserable outputs varying from 4 units to the exceptional maximum 
efr117 units per capita at Stalybridge. The writer is inclined to 
place the difference to the insular and conservative nature of the 
genera! British public, and to the indifferent and incomplete 
methods of operating municipal electric.) undertakings. It behoves 
all responsible for the conduct and working of our undertakings to 
remedy this condition of affairs, and the only method is to wake up 
and etart conducting our concerns on business lines. The writer 
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would ask, Is it well to hamper the more modern service of electricity 
in the fear that it will adversely affect the older interests of the gas 
department and the smaller interests of the contractor, Each should 
be given a free field and no restriction, otherwise progress and the 
best interests of the citizens will be retarded. As to the organisation 
of the sales section, the department should be under the control of a 
highly qualified engineer, possessing tact, unbounded energy, and a 
determination to make the concern go, which spirit should be com- 
mon throughout the whole organisation. As regards the staff, it is 
the writers opinion that it is not too ambitious to have one can- 
"asser or sales engineer por 15.000 inhabitants. The sales manager 
should be supported by a competent staff of salesmen, assistants for 
the show-room, clerk, typists, and where construction and main- 
tenance work is dealt with, a suitable staff consisting of foreman, 
eleetricians, wiremen, &e. In addition to the foregoing it is well to 
hive specialists for dealing with exceptional illuminating, heating 
and power demands, the latter, of course, only being justified in the 
largest undertakings. These men work independently over the whole 
area, and when required follow up or assist the district agents. 

Now as to the method of operation. "The first principle that all 
must pursue is to keep in the very closest touch with the existing 
consumers, calls being made at reasonable intervals, with a view to 
ascertaining whether the service is satisfactory, at which time the 
goodwill of the consumer may be inereased by bringing to his notice 
the latest improvements, even though such may entail reductions in 
his account. Opportunity should also be taken at these interviews 
to introduce fresh consuming devices. Old consumers are too often 
neglected after connection, this is a great mistake, insamuch as thev 
soon realise that the interest of the department has waned, and if this 
spirit exists, the consumer lies dormant as to further extensions, 
Surely it is a good poliey to watch the interests of our consumers, it 
costs little. as no further outlay on meters, &e., is required, whilst the 
satisfied consumer becomes our best advertisement. The second 
principle is to concentrate on developing the load along the route of 
existing mauns. The field for development on these lines alone is 
ample. Arbitrary rules cannot, of course, be followed, but the best 
results should accrue in the endeavour to increase the street load 
factor. 

Having secured the interest of the prospect, the assistant, where 
possible, should clinch the deal by filling up the application form, 
obtaining the prospect's signature thereto. At Worcester it is the 
custom to discuss the proposed installation and offer at times to pre- 
pire a specification and to supervise the work in the consumer's 
interest. Two or more copies are prepared, one being tied for refer- 
ence, Those forms are sent out to the various contractors so that each 
shall receive equa! consideration, except in sueh cases where a special 
firm is named. The tenders returned. they are forwarded to the 
prospect. being followed up by the assistant, who has orders to assist 
in th» settling of technical diffieu'ties, leaving the matter of price, 
whore possible, to the judgment of the occupier, ‘This servie? is 
gratuitous. and has been the means of groatly increasing the business 
done. 

To facilitate the working of this department it is desirable to pre- 
pare a list of existing consumers and non-users, a card system for filing 
is pirtieularly adaptable for the parpose, In designing the system, 
the various users are classified, white cards being used for power and 
places of worship. These are indexed in district order, the remainder 
being indexed in street order, being subdivided according to the 
needs of the depirtment ; for instance, we have at Worcester private 
houses, shops. licensed premises, public buildings. For these a butt- 
coloured ecard is used, with distinctive tabs to facilitate reference. A 
similar method of classification is used for existing consumers, who 
require a larger card with suitable rulings to contin the necessary 
data of apparatus in use on the one side, and plain ruling on the other, 
to note brietly results of the visit, canvasser's initials, and the date 
of letter confirming interview. « All interviews should be confirmed 
by letter signed by the chief engineer or head of the department. The 
scope of this department is greatly increased if the sales assistants 
have th? power to sell current consuming apparatus, which should be 
loaned for trial when desirable. A system of hire and hire-purchase 
is also. a great aid in expanding the supp'y. It is advisable to 
initiate a system of tabulating particulars of the whole of power 
users’ plants, whether connected or otherwise, such records prove 
of the greatest service when commencing the systematic round, which 
is usually carried out by the power specialist. 

The sign business is almost non-existent in Engiand. Improvements 
in the design of storage cells,coup'ed with the systemitie pu blicity work 
of the supp'y companies, &c., in the Sta'es is creating a now demand 
for the stations, the charging of the cells being carried out during the 
night, thus improving the plant load factor. Tnis branch of the 
business should receive the close attention of our association. A 
system of loaning out apparatus for heating, especially laundry irons, 
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and other domestic devices. is essential to induce sales and educate 
the user. The writer would like to see a system of sending out appa- 
ratus at the time of fixing of every domestic meter with a view to 
effecting a sale. The present state of our powers does not. however. 
permit of the matter being dealt with in this form at the moment. 
Little work has been done in the illumination branch of our business. 
installations of lighting being carried out by contractors who, gener- 
ally speaking, have not studied the benefits resulting from the scien- 
tific treatment of the subject. A comparison of British shop lighting 
with that noticed in the States leaves much to be desired. 1t is a 
matter that should receive our attention. The shopkeeper as an 
instance, will usually be prepared to improve his installation on 
being shown how cheaply sueh improvements can be carried out. It 
is suggested that the sales staff should concentrate on this work (after 
receiving instructions from a specialist) with a view to inducing 
tradesmen in different districts to modernise their lighting, others will 
quickly recognise the value of the improvements after which the task 
of extending will be simple. 

Apart from the work of obtaining new business the work of attend- 
ing to complaints, both as to bills and service, is referred to this 
department ; in instances, however, the matter can be satisfactoril 
cleared up bv the installation department's staff. Considerable tact 
and knowledge of the consumers! peculiarities are essential, and it is 
desirable that each specitie case should be referred to the assistant 
in charge of the district from which the complaint arises. Co-opera- 
tion with the meter-testing and installation departments are some- 
times desirable. The result of the negotiations should be duly re- 
ported upon and entered in the complaint book, 

Much has been heard of late about the contractor and his ways ; 
it is of the utmost importance that a better feeling should be fostered 
between the supply authorities and the contractor. The most sue 
cessful concerns in America, as far as the writer was able to judge 
appeared to work in harmony with the contractor, even though the 
supp:v companies run wiring departments and sell consuming 
apparatus. The wiring depirtment, however. are only retained for 
the purpose of carrying out the changing over of large power schemes 
and other work requiring considerable technical knowledge, also such 
other work that the contract or neglects—viz.. the smallest consumer 
and maintenance work. The companies push the sale of consuming 
apparatus to the utmost extent, with the knowledge that such has a 
great influence upon the output of the station and the user. It is to 
be trusted that all councils and committees responsible for electricity 
supply will, before long. recognise the need of conducting their 
businesses on somewhat similar lines. 


DISCUSSION. 


Mr. €. E. C. SHAWFIELD (Wolverhampton). in opening the discussion, 
said many of those present would not he in agreement with Mr. Shaw 
conclusions, He appeared to have endeavoured to put before them the 
staff and organisation required for some very large statione— much 
larger than he, the speaker [was personally acquainted with. He must 
also have been looking into the future. and have prepared a scheme 
of organisation for one of those large stations situated on the coal field 
which the president referred to in his address. Jn reference to the 
apecies of genealogical tree enclosed with the Paper. it appeared that the 
number of assistants on the staff was almost innumerable. and he should 
be rather sorry to have contro] over a staff of that description, because 
he would have to lie awake at nights trying to find them all jobs. He 
was rather sorry that Mr. Shaw did not deal in the Paper with the 
peint of view of the best organisation for a station in Great. Britain 
between 1.500 kw. and 10.000 kw. If he (Mr. Shawfield) might put before 
the meeting a system which had certain advantages for small stations 
the work of an electricity department might be divided into three general 
sectione— generation, distribution and accountancy. Generation could 
be divided into boilers. engine room and general. maintenance. The 
boiler house was of sufficient importance to require a superintendent 
engincer, and his duty would be to take the entire responsibility for 
taking in coal at the one end and delivering superheated steam to the 
engine room. Every item of plant in the boiler house should be under 
his control, and he should also he responsible for fuel testing and similar 
matters. In the engine room there should be an engineer in charge, 
responsible for the maintenance of supply. so far as the engine room was 
concerned, examination of plant, arrangement of shifts and running 
staff. The maintenance work might be under a maintenance engineer. 
to whom requisitions should be given for all repairs work required to be 
carried out. With regard to distribution. he thought this included 
publicity. The distribution engineer should take charge of the current 
as it left the station, and be responsible for it until it was delivered to the 
consumer. The mains were now so satisfactory in construction that he 
did not attach so much importance to the mains as to the publicity 
department. The more important part of the distribution system was 
the current-consuming devices. He would conclude with a brief reference 
to acccuntancy. There had been in many stations a division of opinion 
between the electricity department and the accountancy department 
as to who should be responsible for keeping the accounts generally. He 
thought it weuld be the epinion of all responsible engineers and managers 


that no electricity department could properly operate it unless the whole 
of the accounts of that department were kept by the department itself. 
Many engineers who were not book-keepers thought that they should 
be responsible for the allocation of expenditure, and that they should 
know exactly what expenditure had been incurred, and that the function 
of an accountant should be rather like that of an auditor. The keeping 
of the accounts in another department accounted for much trouble 

experienced. by engineers in ascertaining the cost of work being carried 
on and estimating the cost of the future extensions. 

Bailie WiLLOCK (Glasgow) said that at their stations he asked for the 
station engineer, and he got the head of all within that station, and if the 
chief engineer was never in the station at all he could tell each morning 
what had gone out of the station the previous day. He could tell if there 
had been anything unusual by the automatic records sent down to him 
from the station. There were antomatic recorders and the records were 
sent to the office every day. They weighed the coals in the station and 
into every individual boiler, and measured all the water that went into 
each boiler. so that one set of boilers could not be humming while another 
was doing nothing. He had thought they could generate electricity 
more cheaply in America than we could. In one instance—a case of 
water power—he found they were charging £5 per horse-power-year 
compared with £3 from coal over here. If the Canadian station was 
fitted up something like Mr. Shaw’s committee that might account for it. 
Many of the departments Mr. Shaw had depicted could be lum ped inte 
one. "There should be a costing de part ment in the engineering depart- 
ment; this was done at Glasgow, and it reflected. considerable credit 
on their engineer. He did not faveur the idea of giving the engineer 
charge of money. At Glasgow, like Manchester. they had a Watching and 
Lighting Committee, and the 'y were not very profitable customers. Last 
year they said to the electrical engineer : © Let us get all the main roads 
leading to the Exhibition lit up by flame lamps. and have a decent show." 
They did not say that to the gas engineer. because they knew they could 
not get it. 

Councillor CROWTHER (Sheffield) said he protested against the per- 
functory way the delegates performed their duties at the Convention. 
Their expenses were paid. and if they could not do their duty they should 
make way for someone else. (‘This apparently referred to the fact that 
the audience was dwindling rapidly.) | Councillor Crowther proceeded 
to say he was a member of the Sheffield Electricity Committee and he had 
reason for pointing out one or two particular points. One point (w hich 

was not in the Paper) was the question whether the head of the depart- 
ment should be an engineer or a commercial man. In Sheftield they had a 
commercial man at the head of the tramways and an engineer at the head 
of the electricity department, and both were very successful. A second 
peint was the necessity of keeping an absolutely careful record of costs. 
Then they ought to have absolute supervision of the staff and there 
should be prompt and courteous attention to all complaints. 

Mr. H. Ricnagpsox (Dundee) said he would ask Mr. Shaw to remember 
that the object of all organisation was simplification. and his scheme did 
not seem as simple as it might be. With regard to Councillor Crowther's 
remarks regarding commercial men and engincers, the conditions of tram- 
way and electricity supply work were different; a tramway management 
had almost a complete monopoly and the electricity department had not 
one by any means. He thought tramway managers had often. been 
credited with success which it would have been anything but creditable 
if they had not obtained. 

Mr. J. E. EbccowrE (Kingston-on- Thames) remarked that Mr. Shaw 
seemed to have dealt with a very large station. and suggested that his 
chart would have been of more interest if it had dealt with a smaller 
station of 1,000 kw. to 1.500 kw. He thought there were 99 gentlemen 
mentioned in the chart. and he thought the value of the Paper was some- 
what lost because they were not told what size of station was being dealt 
with. There was a reference in the Paper (page 7) to the mains 
being out of sight. He would expect a trouble to be known before it was 
shown by cessation of supply. Mr. Shaw said it was usual to accept the 
lowest tender, but he (Mr. Edgeome) did not think it wise to do so unless 
it was known that the tenderer was a reliable firm. 

Ald. Smir (Liverpool) said the number of canvassers mentioned 
on page 18 of the Paper would mean 50 canvassers for a system like that 
at Liverpool. With regard. to Councillor. Crowther's remark about 
members leaving the meeting he did not think they should be ex pected 
to hear Papers read that they had already bad. The Papers might be 
introduced by suitable speeches but not read. 

Mr. SHAW fin reply to the discussion) said there were many of the duties 
mentioned in the chart which could be carried ont by one man, but he had 
separated them to show the different parts of the organisation. The 50 
canvassers mentioned by Ald. Smith would be ìn the proportion of 
] to 15,000, and if they looked. after the old consumers and saw they 
got the best apparatus and efficiency the mimber of canvassers would not 
be too great. He was only able to start the Paper a month ago to fill a 

gap. and he did prepare particulars of a small station, but had to cut 
them out to get the Paper printed. Bailie Willock mentioned that the 
current from the Canadian station cost £5 per horse- power, against £3 in 
Glasgow. While the prices in America were higher the relative cost was 
a little less because of the greater earning power af the people. 


The President proposed a vote of thanks to Mr. Shaw and 
this was carried by acclamation. 


This afternoon special cars were provided for members to 
visit the electric supply station, the tramway power station, 
and the trackless trollev section of the tramways. 
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Members returned to Harrogate by special train in time for 
the annual dinner, which was held at the Hotel Majestic. 
The attendance numbered nearly 300, and the dinner constituted 
one of the most brilliant functions held during the history of 
the Association, ‘The company included Mr. 8. Z. de Ferranti 
(who came over specially for the occasion) and the Mayor of 
Harrogate (Mr. J. S. Rowntree). 


Mr. C. E. C, SHAWFIELD (Wolverhampton), proposing the toast of ** The 
Harrogate Corporation” referred in felicitous terms to the attractions of 
the town. The Mayor of Harrogate (Mr. J. S. Rowntree) responded, and 
Mr. 8S. Z. DE FERRANTI was called upon to propose the toast of “The 
Association." He referred to the changes which had come over the affairs 
of the Association since the Bristol meciing in 1898. He was in agree- 
ment with the Presidencial address of Mr. Wilkinson, in regard to its 
references to the establishment of large electric supply stations for the 
distribution of cheap energy over wide areas. Regarding the Bill which 
the Association was promoting. he was mainly in agreement with it. But 
he wished to know what could be done to promote a better understanding 
and better feeling between municipal and company electricity supply 
interests, and also of those who were in the commercial and installation 
business, He looked for a greater expression of confidence in the latier 
associated branches of electricity supply. He remembered the lean Veara 
of the industry, but was pleased to see that there were outward and 
visible signs. of their having now disappeared. He thought that the 
Socialist intluences in demanding a minimum wage were being felt in 
electricity supply. Ifa greater return was to be obtained from clectricity 
undertakings a much bigger turnover would have £o be made. The smaller 
towns could not supply on a suitable scale, and even some of the larger 
towns were noi in the best position to supply advaniegeously. On the 
Continent a scheme had been arranged whereby the municipalities in 
certain arcas co-operaicd with a company feom whom the elecirical 
energy for a number of scattered areas was purchased. Mr. Ferranii 
thought that a development on some such lines might be looked for in 
this country. Tf chis could be achieved then ihe supply company, backed 
by the guarantees of the various co-operaiing municipaliiics, would be 
able to conduci electricity supply ona profitable basis, while 4 hey eniovcd 
the advantages which always acerucd from association. with a ccnival 
organisation which had business knowledge and financial skill. This 
Was only a suguescion, but he ihoughé ihat it might commend itself as a 
possible outcome of Che present position in electricity supply. 

The Presipext. in acknowledeuing the toast, said that the Association 
had been doing good work, and he chought thai it would continue xo to 
do. This was evident by the competition for che places on the Executive 
Council, He took. ihe opportunity of disazrecine with the suggestion 
Which had been med in one of the clecirical papers for a combined 
summer meeting wih oiher associations, He could not support any 
proposal which would vob ihe Associaiion of s id moty. He recalled the 
early days when an engineer was goaded on io make prois out of an 
urdertaking for ihe benefit of che vates, The discussion on Mr. Poatrce’s 
Paper showed that the Association was detcciniucd to take up an euciycly 
ditterent atiitude on ihat macer. 

Ar. H. Rictarpsox (Dundee) proposed the toast of The Guests.” and 
in an exiremely humorous reply Mr. H. E Brus (West Ham Tramways) 
made a number af hiis ei ihe Association and clecirie cooking, in many 
towns he thought that ihe tramway manager helped io produce ihi 
balance-sheet of the clecareny department. Of electric cooking he would 
only sav regarding the previous day's discussion, “sweet are the uses of 
advertisement.” li seemed to him ihat the Maer was one at the 
present time of friitered enecev. 

After a number of musical items the evening's proceedings 
were concluded by a highly suecessful dance, which onlv 
terminated at a late hour. 

Thursday, June 20th. 


This morning members had to Journey to Middlesbrough, 
Where the meeting was held in the Council Chamber at the 
Town Hall. The meeting was preceded by an organ recital in 
the Town Hall by Mr. W. J. Stobart. The Mavor of Middles- 
brough (Councillor W. Harkess) ofticially welcomed the dele- 
gates on behalf of the Corporation and also on behalf of the 
various large manufacturers and companies who were assisting 
In the entertainment of the party. The Mayor referred to 
interesting developments in the district in the utilisation of 
electric power generated from waste gases, coke ovens and 
exhaust steam. This power was distributed over an area ex- 
tending from Cleveland to Newcastle through 600 miles of cable. 
In Messrs. Sir B. Samuelson & Co.'s power house energy was 
senerated equivalent to that in such large towns as Birmingham 
and Liverpool. He also mentioned that during the recent. coal 
strike, in spite of great difficulties, the electric power service 
was fully maintained without interruption throughout the 
district. 

The President, in thanking the Mayor, recalled the visit of 
the Association nine years ago when the then Mavor received 
the party and apologised for the backward condition of elec- 


tricity supply in the district and attributed this to the desire of 
the Corporation to do nothing which would influence the profits 
of the vas department. He was pleased to see that things had 
altered a great deal since that time. 

Mr. 8S. J. Watson, before opening the discussion on Auto- 
matic Regulators, said that he hoped members familiar with 
regulators would give all possible information regarding them ; 
the audience could then criticise effectively. Mr. Watson then 
read his opening remarks on 


PRESSURE REGULATORS.* 


BY S. J. WATSON, 
(Chief Electrical Engiueer, Bury.) 


During the past few vears a good deal of attention has been given 
to the use of automatic pressure regulators, and in view of th» 
advantages which such apparatus affords it is somewhat extraor- 
dinary that their apptieation still remains the exception rather thea 
the rule in power-station practices. In diseussing the question of 
pressure regulators it may be as well to eliminate anv reference to 
automatie regulation which may be incorporated in the design of 
generating machinery, The following remarks will therefore have 
reference to regulators whieh may be provided as a separate piece of 
apparatus to ihe machine or machines which are to be regulated. 

Automatic regulators have been designed principally with the 
object of maint:ining a constant pressure on the “bus-hars at the 
gonerating siztion, or sub-station, or even to produce à compounding 
effect. so that the bus-bar pressure may be automatically varied to 
suit the logd. They may alsa be used to maintain a constant speed 
on direet-eurrent. motors, which have to deal with largo and frequent 
fluctuations of load. Thore exists, however, a much wider field for 
the application of such appliances. For Instance, it is usual to 
connect up ell feeders to a common ‘bus bar, but feeders are usually 
of different lengths. end adjustment of the pressure on each individual 
feeder may be neeessirv, owing to veriations in the locality of the 
load, or to changes in the power factor, during different periods of 
the 24 hours. The ideal place for the regulator would be the con- 
sumers premises, or ovan on each large consuming devico connectod 
to th» svetem. as, however constant tho pressure may be main- 
taimed at the “bus bars, or at the feeder ponts, a cerivin amount of 
disturbenes to the prossure will occur on the distributing system, 
through the switching on and off of large individual appliances, 
It is, perhaps, well to boer in miad th» feet that, although voltage 
regulation is of the eroaiost importance in its relation toa direct- 
eurrent supply, both for Hgütine and power, and also for alternating- 
current Fighting, the development during the pst 10 years of altor- 
nating-current motors for power purposes n2cessitaios a constant 
motor speed for many iadustries, «nd this can only be obtained by 
mataning a constant speed on the prime movers. Where the 
Hmetustions of lord are Jarga, it may be necessary to apply the 
principle of the pressure regulator to the governor of the engine or 
turbino, so as to ensure, not only a constant Voltag> for lighting, 
but also an absolutely constant frequency for power, Probably the 
best regulator for a direct-curreat supply svatem is a storage battery 
of large capacity, with an automatic booster or rovulating switeh 
controlled by the "bus-bar pressure. In addition to acting as a 
regulator, the battery would b» found exceedingly useful at the time 
of a breakdown or other emergency, 

The principal requirement of an automatic regulating device js, 
of course, that it should be at all times. and under al! conditions, com- 
pletely automatie in its action. Unfortunately, few automatie 
devices are free from trouble in this direction. and the failure of a 
pressure regulator to fulfil its proper functions may lead to very 
serious Consequences, T venture to think that the possibility of a 
failure to aet properly has been, and still is. the principal cause of 
their limited application to power-station work. It is, however. 
usually possible to provide an independent device to ensure that the 
regulator will be cut out of use if a certain range of regulation is 
exceeded. The majority of the instruments used for the purpose of 
controlling the pressure of supply consist either of a movable iron 
core inserted in a shunt coil, or of a movable shunt coil which can 
rotate between the poles of a permanent magnet. "The shunt coils 
in both cases being excited from the ‘bus bars. If tha *bus-bar 
pressure falls, the movement of the core or the shunt coil is in one 
direction, and if the "bus-bar pressure rises the movement is in the 
other direction. With ordinary changes of pressure the movement 
produeed and the power exerted is quite small; it is therefore 
necessary to magnify the movement or to use relays, in order to 
obtain a sufficient range of regulation, and the mechanical power 
required to operate an auxiliarv regulating device. 


* Al stract, 
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HK By means of the auxiliary device, which may consist of a small 
motor or solenoids, regulation is obtained by: (1) Moving the switch 
which varies the resistance in circuit with the field winding of the 
generator; (2) varving the field of a small, separate exciter supplying 
the field of the generator; or (3) diverting more or less of the field 
current of the generator. When a number of generators are run 
in parallel, a regulator may be used. controlling them all. in which 
case any variation in load is distributed equally over all the plant, 
or with one generator only, which will then deal with the fluctuations 
and allow the other plant to run at constant load, Regulators are 
usually. provided with hand adjustment, to enable the ^bus-bar 
pressure to be varied when necessary to suit the load conditions, 
Quickness of operation and closeness of control must always be 
special features in automatic regulating devices, particularly when 
a mixed system, say. for light. power. tramways and railways is 
supplied from a common ‘bas bar; but for lighting purposes only, 
or for a system supplying light and motors of moderate size, where 
the load will vary in comparatively small increments and over an 
appreciable period of time. extreme sensitiveness in the instrument 
is not so essential. A variation in pressure of 14 per cent. up or 
down over a period, say. of 20 seconds, would in such a case give 
almost as good results in practice as absolutely instantaneous 
operation ; but where lighting is supplied for gencral purposes from 
a power main dealing with a large and fluctuating load, or from a 
railway supply, a similar regulator would be alinost useless. The 
amount which one would be justified in expending on such devices 
must, to some extent, depend on the limits within which the voltage 
is to be controlled, and also the length of time whieh ean be allowed 
to complete a cvele of operations. |The narrower these limits, 
the more sensitive and carefully designed must be the apparatus. 

It is dificult to express the value between a system where the 
pressure regulation is good and where it is bad ; but that it must 
have a very real value from the user's piont of view is undoubted, 
By installing automatic pressure regulators, the supply undertaking 
not only improves the service, but is the amount of attention 
required by the switchboard operator is appreciably reduced. 


DISCUSSION, 
By TELEGRAPH FROM OUR OWN CORRESPONDENT. 


Mr. F. AvTowN (Ipswich) said he had inspected regulators at Sunderland 
and observed them deal with the station voltage quite satisfactorily when 
a 1,500 kw. shipvard load went off at midday : asa result he had decided 
to instal this type of regulator. ‘The lavlor-NSeotson. regulators at 
loswich consisted of one to deal wich the main voltage across the outers 
and another to handle the drop in pressure in the middle wire. 

Mr. H. M. "Üsvron (Middlesbrough), in the course of a lengthy con- 
tribution to the discussion, said that in the early days the pressare drop 
Was Not so great as now when feeders were more heavily loaded. with 
direct-eurrent supplies; The greatest trouble was not the voltage 
variation at the “bus bars but at the feeding points. The regulation 
at Middlesbrough was effected with automatic reguleiors on the rotaries 
and ihe middle wire boosters during the dav. These kept a constant 
-oliage at the feeder pillar in the shipyard distriet ;: and during lighting 
hours. the feeder boosers at the. generating. station. regulated the 
pressure at the lone-disiance feeding point. When. the shipyard 
load was off, che retaries and boosters regulated at the feeding 
point in the middele of the town. Mr. Tayior then gave a number 
of instances where auiematic pressure regulation was required 
on both elernmacig and direet-current systems. Among the former was 
the case of two collieries 2 miles apart, cach having insufficient plant to 
d: al with the maximum load. The best method was to instal one regu- 
kaor for both planis. incercoupling wires run overhead being used. In 
another case, chai of a large alternating distribuiing system with direct- 
Current roierv sub-stations and statie transformer sub-stations, the 
rovanies in the former had automace regulators and the voltage of the 
lacer wasreguleced by hand-regulated transrormers. He thought it bad 
practice to use a motor-driven exciter with automatic regulator for all 
the plant. as this eourted an entire failure, He considered that simul- 
taneous regulation of all generators of every type was necessary, even 
Where the exeitiation voltage was different, as the most ¢fticient planis 
took the lead variations instead of running at fuil load. continuously. 
He thought the regulacor adopted should be able to bs used with any type 
of plant, and he referred interesied engineers to Mr. Rankin’s Institution 
Paper* for data on automatic battery and booster regulation. ln future, 
feeder boosters would. probably be needed. and those now insialling 
automaiie rezulatorzs on prime generators should keep this possibility in 
rind so as to have a choice of regulating boosters or generating plant at 
various stat eset thedoad. He regarded the winding of machines to effect 
regulation as in the nature of limiters rather than close regulntion. He 
did not wish to editicise the types of regulation, bat the instrument 
selected should have sparkless contacts and be gencrally reliable. [Mr. 
Taylor's remarks will be given in full nexc week. - Ep. A. | 

Mr. A. H. Warson (B.T.-H. Co.) reviewed the rise of the automatic 
regulator throveh che Thury, Brown- Boveri and Tiriill instruments. He 
cied the edvanieves of ihe latter in à lengthy speech, and also dealt with 
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a number of cases in which it handled difficult fluctuations on a circuit 
satisfactorily with only 1 per cent. pressure (variation. He thought 
that engineers should not be satisfied with 2 or 3 per cent. variation. 

Mr. C. E. €. SHAWFIELD (Wolverhampton) said that he had had Tirrill 
regulators in use for five vears controlling the voltage of his three-phase 
power supply which varied as much as 50 and even 72 per cent. overload, 
and he had experienced trouble owing to the contacts sticking ; in such 
cases the 'bus bar voltage might rise to 7.000 or 8,000 volts from the 
normal pressure of 6,000 volts, or drop to 3,000 volts, involving a complete 
shut down. He also had had a Brown- Boveri regulator for 12 montlis, 
and had experienced no trouble, alihough the regulation was not as close 
as with the Tirrill apparatus, but was within 1} per cent. 

Mr. JJ. E. Epecome (Kingston-on-Thames) remarked that he had had 
a Tirrill regulator controlling a common exciter circuit, and this had 
given satisfaction for three vears. He was installing Diesel engines, one 
two-evecle two-cvlinder at 165 revs. per min. and the other four-evele 
four-evlinder at 192 revs. per min., each driving an alternator with a 
separate exciter, and he proposed to use the regulator to control these 
when in parallel with common excitation. He asked why contact difti- 
culties existed in some instances and not in others. 

Mr. A. H. Watsow (B.T.-H. Co.) replicd that atmospheric conditions 
did not affect the contacts, but the inductive effect of rheostats and also 
the difference in various machines might do so. Silver contacts were 
cheaper and better than platinum. 

Mr. A. J. BEckETT (Bridlington) spoke favourably of the Tirrill regu- 
lator in handling 20 per cent. load variation within L per cent. He was 
also installing a C.M.B. balancer to deal with the network at a point in 
the centre of the town (see p. 455 of this issue). 

Mr. W. J. BacHE (Cheltenham) spoke of his satisfactorv use of a 
Tavlor-Scotson regulator dealing with a verv variable tramway. and 
lighting load. The regulation was arranged for the end of a 2,000 vd. 
feeder and not at the "bus bars. The contacts required cleaning slightly 
about once a fortnight. 

Mr. €. POURNBYLL (Tynemouth) had investigated the problem, and had 
seen both Tavlor-Scotson and Tirrill regulators in satisfactory operation. 
He had, however, obtained for Mr. S. J. Watson, of Bury, the plan of a 
cheaper regulator, which, though not. giving such close regulation, was 
entirely satisfactory. He thought that, if a cooking load was to be built 
up automatic regulators would have to be installed in sub-stations, and 
the system would have to be entirely alternating. A three-wire system 
would not be suitable for a very large cooking load. 

Mr. A. C. Cramp (Croydon) gave his experience with Tirrill regulators, 
and said that they were expensive to instal on each generator. He pre- 
ferred a pattern which could be used on any machine, 

Mr. 8. J. WATSON, in reply, said he was sorry that no representative of 
Messrs. Brown, Boveri was present to give data as to the use of their 
regulator, which was well known on paper. but not otherwise, in. this 
country. He was surprised to hear that in Middlesbrough there were 
low-tension feeders L000 yds. long. These should have been out of duty 
long ago. He often had difficulties with out-of-balanee currents due io 
bioscope theatres and places of amusement. To cope with these he 
looped the neutral wire of the network into ei eh building, and the varia- 
tion was then confined to each spot. He considered that in using auto- 
matic regulators some safeguard against shut-down should be provided 
in case the apparatus failed. 

After a hearty vote of thanks had been passed to Mr. Watson, 
the party adjourned for lunch in the crypt of the Town Hall as 
guests of the Middlesbrough Corporation. 

Alderman Pearson (Bristol) proposed the toast of " The 
Corporation," and expressed the sincere thanks of the Associa- 
tion for the hospitality extended to them and the facilities 
afforded for seeing engineering works in the neighbourhood. 

The afternoon was spent in visits to steel and iron works, and 
concluded with a trip on the river Tees and an inspection of the 
transporter bridge in rather showery weather. 

A large number took part to-day in the alternative visit to 
York, and were taken round under the guidance of Mr. Hame 
and a reception committee. After a most arduous day, the 


party reached Harrogate at a late hour. 


Alternating-Current Supply by Underground Mains.— At 
a recent meeting of the American Institute of Electrical Engi- 
neers Messrs. S. J. Lisberger and C. J. Wilson read a Paper 
entitled ©“ Alternating-Current. Svstems of Underground Dis- 
tribution.” The authors mention that in most cities where 
electric energy is distributed underground the three-wire 200- 
volt continuous-current system is used. This svstein is stated 
to be preferable bv reason of its simplicity, reliability and flexi- 
bility ; but the authors present reasons why alternating-current 
supply must sometimes be adopted, and they then proceed to 
describe suitable junction boxes, &c., as used by the Pacitic Gas 
& Electric Co. It is interesting to note that al] the junction 
boxes are made of cast-iron with aluminium covers, these 


latter being made watertight by means of a moulded rubber: 


gasket. 


— 
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THE RADIO-TELEGRAPHIC CONFERENCE. 


The Danish Minister entertained the delegates at lan informal 
luncheon party on Wednesday, at 6, Upper Belyrave-street, London. 


We are able to give a further list of the fixtures which have been 
arranged for the entertainment of the delegates to the Conference, 

These include a reception on June 25 by the Worshipful Company of 
Goldsmiths at their fine hall in Foster-lane, Cheapside, London. 

On the evening of the 26th, Covent. Garden Opera House will be the 
rendezvous. 

On the 28th, 20th and 30th anextended visit is to be made to Cornwall 
and will include an inspection of the high power station of the Marconi 
Company at Poldhu. 

On July 2 the farewell dinner will be given at the Great Central Hotel, 
Marvlebone-road. W., by the delegates representing Great Britain, to be 
presided over. it may be, by the Postmaster-General (Mr. Henry Samus!) 
or by Sir H. Babington S.nith. 


NON-FERROUS METALS EXHIBITION. 


The first international exhibition of non-ferrous metals was opened 
at the Royal Agricultural Hall. Islington, on Saturday last. and will 
remain open until Friday next. The intention of this exhibition is to 
illustrate not only the metals employed and their method of manu- 
facture. but also their applications in various branches of other 


industries. 

The Rapid Magnetting Machine Co. show several types of magnetic 
separating machinery for removing iron. from brass borings or other 
metals. Another somewhat similar machine is the serap tester, which 
consists of a powerful eleetromagnet that can be placed on the sorting 
bench, and so easily show the presence of iron. 7 

Messrs. Samuel Booth & Co. are showing a complete range of fittings 
for electric light in various stages of manufacture ranging from raw 
material to the finished article. 

Messrs, Geo. Jones are exhibiting an independent self-contained. elec- 
trically-driven rolling mill, 10 in. in diameter by 15 in. long, and driven 
by a 22? p.P. motor. There is also on this stand a small electrically driver 
rolling mill suitable for use by Jewellers or in a metallurgical laboratory. 
The mill is fitted with hardened steel rollers and with an arrangement for 
setting down both serews simultancously. 

The British Aluminium Co. illustrates the wide range of uses in which 
aluminium is being employed nowadays. Some fine specimens of spun 
and cast work are shown which should be of interest to the automobile 
trade. In the centre of the stand is an extremely handsome illuminated 
show-case constructed of polished aluminium monldings and containing 
some finely got up samples representing the various stages in manufac- 
ture. and a few of the manifold applications of the metal. Here. will be 
seen Ingots, rolling-slabs and wire and tube billets rough from the moulds, 
in close proximity to polished and frosted sheets, tubes, wires and bars, 
also culinary ware and utensils, Lamp reflectors are also shown spun 
in the most attractive shapes; the electric light fittings are also of alu- 
minium. A feature of the decorative scheme of the stand is the array of 
solid drawn aluminium tubes suspended in graduated sizes on either side. 

Besides these we may mention the electro-plated steel strips on the 
stand of Messrs. Hille & Muller. the exhibit of. duralumia on Messrs. 
Vickers’ stand, and an exhibit of Mr. Dugdill’s well-known fittings. Ina 
pathological section ATe shown various examples of corroded copper con- 
denser tubes, brass rod and copper tubes, overheated and gassed copper, 
&c., while last, but not the least, there is a comfortable rest-room orga- 
nised by the North Eastern. Railway and the North-East Coast Power 

_ companies. 


BOOKS RECEIVED. 


[Copies of the undermentioned works can be had from The Blecirictan office, post fee 
(unless otherwise stated), on receipt of published price, adding 3d. for books published 
under 3&, and 6 per cent. for books published net. Add 10 per cent. for abroad or for 
foreign books.) 

" Problems in Physical Chemistry, with Practical Applications.” By 

| E. B. R. Prideaux, M.A., D.Sc. (London, 1912: Constable & Co.) 
78. 6d. net. 

.. Proceedings " of the Association of Mining Electrical Engineers, 
Vol. IL, Session. 1910-1911. (London: " The Iron and Coal Trades 
Review.") Gs. 

The “ Journal ” of the Institute of Metals. 
1912: The Institute of Metals.) 21s. net. 

“ Elektrische Starkstromanlagen." By Dipl.-Ing. Emil Kosack. 
: (Berlin, 1912 : Julius Springer). M.7. 

, “ Die Elektrische Kraftübertragung.” 

Vol. 1: Die Motoren, Umformer und Transformatoren. 
- Julius Springer.) | M.11. 

“The Polytechnic Engineer." Published annually by the Under- 

graduates of the Polytechnic Institute of Brooklyn. Vol. XIL, 1912. 


.. The Mathematics of Applied Electricity." By Ernest H. Koch, Jr. 
First Edition. (New York, 1912: John Wiley & Sons.) 


9 


Vol. VIL, 1912. (London, 


By Dipl.-Ing. Herbert Kyser. 
(Berlin, 1912 : 


THE ELECTRICAL CONTRACTORS' ASSOCIATION. 


The annual dinner of this Association was held at Frascati's 
Restaurant. Oxford-street. on Monday last, Mr. G. Harland Bowden 
being in the chair. About 90 members and guests were present. 

Mr. A. H. Dykes. in proposing ‘ The Electrical Contractors’ Associa 
tion." passed brietly in review the history of the Association since its 
formation in Glasgow in 1902 until the present time when it had 20 
branches and 400 members. He had no doubt about the utility of such 
associations. which utility he felt sure. would) increase in future when 
electricity was transmitted by wireless, and was employed. instead. of 
servants, for boiling het water and even for sticking on stamps. -A 
great deal had been heard lately regarding the competition of municipal 
authorities with contractors, For his part he thought municipal 
undertakings had quite enough to do without exercising wiring powers, 
He also informed members that the LM. E.A. Bill had that day been 
dropped, and again emphasised the importance of such an Association 
as theirs giving members as it did powers collectively to bargain and 
opportunites for closer intercourse. dt had enabled them, for insiance, 
to come to terms with the firm's consuliing engineer, which he defined 
as follows : An experienced engineer possessing the necessary qualifica- 
tions, Who devotes himself to advising the public on engineering matters, 
and to supervising the construction of works, has his own office and statt 
for that purpose, and is independent. of commercial or manufacturing 
interests Which would be liable to affect his independent and professional 
postion, 

Mr. R. TWEEDY SMITH, in replying to this toast. told. in his capacity as 
solicitor to the Association, a number of stories regarding iis legal work. 
These gave rse to much amuseme at, and were evidently intended by the 
speaker to show the legal power that the Association possesses in its 
incorporated capacity, 

Mr. W. R. Rawtisxes, in proposing “ The Institution of Electrical 
Sngimeers, the British. Electrieal and Allied Manufacturers’ Association 
and Kindred Associations," said that the status of the electrical con- 
tractor was now becoming more generally recognised, and he was glad to 
sce that the Institution had recently begun to appreciate their worth. 
The Industrial Committee would have the great advantage of bringing 
together contractors and municipal engineers. ‘The work of the 
B. I... M. X. should be to educate those firms outside their Association, 
as there were still many abuses which required rectifying. The attitude 
of the 1.M. E.A. in seeking to obtain wiring powers was ill advised, and was 
alarming the industry, all branches of which ought to work together, 

In reply, Mr. A. B. ANDERSON said that the best way to helponeself was 
to help one another, for they were all in :reonnected, and the prosperity 
of the electrical industry was a matier concerning everyone, For this 
reason he was sorry to hear of the fate of ihe LM. E.A. Bill... Some sort 
of compromise would have been a beiter ending. A Parliament for the 
electrical industry was an excellent suggestion, and something in this 
direction might be done by the Industrial Committee. 

Mr. L. B. ATKINSON also replied, and dealt at great length with the aim, 
objecta and finances of the Cable Makers’ Association which ote 
electrical journa) had been maligning as a trust. As a matter of fact, 
considering the quality of the goods turned out by them, they were not 
charging or earning more than an equitable amount. 

The toast of the " President " was proposed. by Mr. A. Rashleigh 
Phipps and responded £0 by Mr. G. Harland Bowden, and by Mi. W. A. 
Shaw, the president-elect. 


PARLIAMENTARY INTELLIGENCE. 


SHEFFIELD CORPCRATION BILL. 


A Select Committee of the House of Commons has been considering this 
Bill, which confers additional powers on the tramway and electricity 
supply departments. 

On the tramway clauses, Mr. Clone (for the Corporation) said that the 
whole of tramway No. 3 (an extension of the Millhouses tramway along 
Abbeydale-road) and part of tramway No. 2 (connecting Chestertield-road 
and Abbey-lane) were opposed by Ear) Fitzwilliam. The tramway 
system consisted of 36 miles of double line and 34 miles of single track. 
The total capital expenditure was £1,354,971. During the past five vears 
the number of passengers had increased from 77,568,000 to 90,458,000, 
and traffic receipts from £280,744 to £337,802. 

Mr. Freeman, K.C. (for Earl Fitzwilliam) said his lordship had never 
opposed the tramway, just as he had never opposed anything in the public 
Interest of Sheffield. The road was only 36 ft. wide, and they wanted to 
make the road 60 ft. side. 

The city engineer and surveyor (Mr. Wike) and the tramway manager 
(Mr. Fearnley) having given evidence in support of the clauses, 

The chairman (Sir H. Kmper) said they had arrived at a point when it 
was agreed that a tramway was desirable, that it was desirable that the 
road should be 60 ft. wide, and also as to what materials the tramway 
should be laid down with in the first instance. The only question was as 
to any change in the future material of construction. The Committee 
decided that the roadway should be made by the Corporation in the 
manner which their and Earl Fitzwilliam's surveyora agreed, but that as 
regards any future material alterations in the method of construction, 
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notice should be given to Earl Fitzwilliam (or his successors) that his 
Lordship shall have power to lodge objections, such objections to be con- 
sidered by the engineer of the Corporation as an independent man, he to 
give his reasons for any conclusion to which he may come. The Com- 
mittee felt they could not take away from the Corporation the responsi- 
bility which was theirs, and that it would be in the public interest to 
procced by summary reference to the Corporation's engineer rather than 
to go to arbitration. 

Tramways No. 2 and 3 were approved. an alternative proposal pro- 
viding for trackless trolley traction being dropped. 

Mr. FEARNLEY put in estimates for the construction and maintenance 
of new tramways amounting to £197,000. The estimates were accepted 
by the Committee. 

Mr. C. Hetcuinson, K.C. (for West Riding County Council), and Mr. 
KEEN (for Wortley Rural Council), opposed part 4 of the Bill, which gives 
power for running trackless trolley vehicles. 

Mr. FEARNLEY gave evidence in support of the system. He said that 
he had no actual experience of the working of the trackless trolley, but 
he had seen that type of vehicle in operation both in England and abroad. 
Shetheld desired to run trolley vehicles outside their own borough in order 
to complete what would be a very useful route. At present there were no 
means of conveyance in the Rivelin district. in one part of which there 
was a very considerable population. 

A point arose as to the rating of the trackless trolley route, and the 
Chairman asked if the Corporation could accept a clause to the effect that 
if it be hereafter proved that additional expense has been occasioned for 
the maintenance of the road by reason of trolley vehicles, then the Cor- 
poration should contribute to the extra expense. 

Mr. CLopE sai! ke could not accede to the suga. stion. 

The CHAIRMAN remarked that the Corporation ought to pay if it were 
proved that extra exjense had been caused by the trolleys. 

After further discussion and after additional evidence had been given, 
it was decided that a clause should be drawn up to meet the views of both 
parties. 

Mr. FEARNLEY stated that the cost of the trackless trolley system was 
£19.942 for equipment and £7,250 for trolley vehicles. 

The electricity clauses were considered by the Committee on Wednesday. 
A petition against the wiring and fitting clause was lodged by the Sheftield 
Chamber of Commerce, who were represented by Mr. Kerley. 

Mr. CLODE, fer the Corporation, said the main issue was in clause 76, 
in which they asked power to carry on a wiring and fitting business in 
connection with their electrici y undertaking. The circumstances in 
which Sheffield claimed to carry on fitting and wiring business were special, 
and the modification of the model form of clause they were introducing 
was necessary to give them those powers to which, in the circumstances, 
they were entitled. The company, whose undertaking was purchased by the 
Corporation, had a branch devoted to the manufacture and supply of 
electrical fittings, and the Corporation claimed, that, ike the company, 
they could uncertake the work of clectiie wiring and the supp yc flitting « 
In 1903 the Corporation obtained powers to provide motors, but re- 
cently the question had been betore the Courts and Mr. Justice Swinfen 
Eady had decided against their contention, but they were appealing from 
that decision. Sheffield! asked the Committee to regularise the situation 
ard put them in the position they always thought they had been in. 
8] towns had got the clause. 

Mr. KERLEY : We have offered to accept the medel clause. and if the 
model clause is inserted we are preparcd to withdraw our opposition, 

Mr. CLopE: The model clause is usually employed when a town comes 
and asks for powers for the first time. Lf the model clause were inserted 
the whole point world be gone, because they would lose what they had 
already purchased —the right to buy and sell. 

The CuaigMaN : It depends upon the powers given in 1808, I do not 
sce that that Act gives vou power to sell. Et does not include any power 
to eariy on private trading. 

Mr. CLopE argued that it would be wrong to deprive them of their right 
after they had spent so much money. The number of traders, so far from 
being lessened by the Corporations action, had been increased. The 
Corporation could conduct the business profitably. in the sense of making 
a reasonable profit. and there was no resson why they shonld not be 
allowed to co: time what they had been doing since INOS. 

The CHAIRMAN pointed cut that neither in the Act of 1898. nor in the 
appended schedule was there a word—a sentence which would give evi- 
dence that it was present to the mind of the Legislature when passing 
the Act that trading was inchided in what was being done. 

Mr. CLope said that it must be taken that the circumstances of parties 
were known to Parliament, and that the fact that Parliament sanctioned 
the transfer of the staff and the carrying on of contracts was evidence of 
sanction to trade. 

The CuaiR MAN : Do you suggest the proposition that because the Cor- 
poration, for the purpose of electric lighting. has been empowered to buy 
a buxiness, therefore it has Parliamentary power to do any business that 
the company it purchased has ever done *.— They may have been selling 
cats and dogs. 

Ald. ROBERT STYRING gave evidence and said that at the time the Cor- 
peration acquired the electricity undertaking there was absolutely no one 
in Sheffield to sell anything in connection with the installation of clectric 
lichting. The publie were very much better served by the Corporation, 
They charged a fair price: they did not unduly cut prices against the 
contractors, Tf a consumer wished to have an installation put in by a 
contractor, they had not the slichtest objection: they rather encouraged 
it. Ax the result of an inquiry addressed to 212 towns it had been elicited 
that Si towns had exercised the powers now sought by Sheftield. 

Cross-examined by Mr. Kerley, witness admitted that on three occa- 


sions the Sheffield Chamber of Commerce had passed resolutions pro- 
testing against the municipality interfering in electrical trading. 

Mr. KERLEY seid he was prepared to show that the fittings department 
and the wiring department had always been carried on at a loss. He 


was prepared to go further, and show that the whole electrical depart- 


ment was carried on at a loss. , If necessary, he should go as far as that. 

Yesterday (Thursday) the evidence of Ald. Styring was continued, 
and other local witnesses were examined, after which the CHAIRMAN 
announced that the Committee were of opinion that, although there were 
various objections to municipal trading in principle, vet. in the circum- 
stances, and in view of the fact that Parliament in 1903 granted an 
analogous power as regards motors, the power to sell might be retained 
in the clause, and the other objection to the clause might be con- 
sidered to be explained away—that. was allowing the Corporation to do’ 
private wiring, The Committee had given. anxious attention to the 
principle embodicd in the. Model Clause, but this was an exceptional. 
case, ard the powers asked for would be allowed. 


GOVERNMENT AGREEMENT WITH MARCONI'S WIRELESS 
TELEGRAPH CO. 


In the House of Commons on. Thursday Sir H. Norman inquired of the 
Postmaster-Gereral what would be the total capital sum payable to the 
Marconi Company by the Imperial Government under the agreement for 
the installation of the Imperial wireless telegraphic stations; if any 
estimate had been formed of the amount of the annual payments under 
the arrangement for 10 per cent. royalty upon the gross receipts; for 
how many years would this royalty be payable; and wh-ther the House 
would have an opportunity of considering this agreement before it was 
signed. 

The PosrMAsTER-GENERAT replied that the contract would require to be 
approved hy a resolution of the House, and would be laid on the table of 
the House as soon as it had been signed. It would not be convenient 
at present to furnish the details asked for. 


CANADA-WEST INDIES CABLE COMMUNICATION. 


In the House of Commons on Wednesday. Mr. Cnorr asked the Colonial 
Secretary whether he interd: d to forward the policy contained in the 
eighih resolution agreed to at the Conference of Chambers of Commerce 
of the Empire, in favour of the establishment of improved cable com- 
munication between Cened? and the West Indies. 

In reply, Mr. Harcourt seid similsv proposels were contained in the 
report of the Roval Cominission on Trade Relations between Canada and 
the West Indies, but, after careful consideration he did not feel justified 
in taking any steps with a view to carrving them into effect. 


National Electric Construction Bill.—This Bill was read a second. 


time in th» House of Commons on the [3th inst. 


Loch Ericht Water and Electric Power Bill.—On the 12th inst 


this Bill was read a second time in the House of Lords. 


Naval Wireless Stations.—In the House of Commons on Monday 
Mr. Macnamara stated in reply to a question by Mr. Peto that the Ad- 
miralty had considered the question of equipping naval shore wireless 
stations with additional receivers to enable them to take in messages from 
merchant ships in distress, but apart from the expense and other matters 
involved it was not thought necessary to adopt such a course. 


LEGAL INTELLIGENCE. 


ome 


Telephone Arbitration. 


The Railway & Canal Commission have continued the hearing of the 
proceedings in the application by the National Tele phone Co. to determine 
the differences which had arisen between the company and the Post- 
master-General as to the terms on which the business of the company 
should be taken over by the State. 

The examination of Mr. F. Gill. chief engincer to the National Tele phone 
Co., was continued. and on Friday witness analysed the cost of the c.i. 
and w.i. pipes, wood ducts and manholes. which completed the articles 
comprised under the heading “ Conduits.” To each of them the same 
principles of valuation were applied. 

The NOLICITOR-GENERAL suggested that it might be the most con- 
venient course of business and lead to a saving of time if they were to 
dispose of the question of underground conduits at once, instead of going 
on to the end of the applicants’ case. In a case of such magnitude cross- 
examination on this particular matter would be difficult after many other 
matters had been dealt with. and when the case for the Crown came to be 
opened it might be necessary to go into the whole question again. Some 
of the points raised were questions of principle to. be determined without 
reference to particular sums, though they would have an important bear- 
ing on the sums to be finally awarded. It might be a businesslike course 
to deal with the matter of conduits as if it were the issue and get the: 
principles to be applied throughout the case established. The question 
of depreciation was one of most serious importance, and his suggestion: 
was not intended to include it. | 
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Mr. Justice LAWRENCE said that if they assented to that course any 
decision of the Court on the one matter dealt with would have to bind the 
parties as to other parts of the case which could properly be governed by it. 

Sir A. Cripps said that in his view it was difficult not to deal with 
the case as a whole. All the points referred to were merely questions 
as to method of valuation, and he would like time to consult his clients. 

An adjournment of two hours took place. and on the sitting being 
resumed "Sir A. CRIPPS said that after very careful consideration they had 
come to the conclusion that it was not practicable. They felt the case 
ought to take its natura] course, and that in the end that would be found 
most'convenient. There were several heads of claim dealing with plant 
which contained certain elements of similarity, but applicants would ask 
fora lump sum for valuation of plant. 

Mr. Justice LAWRENCE regretted that applicants could not see their 
way to concur in the Solicitor-General's suggestion. 

The ATTORNEY-GENERAL intimated that defendants would object to a 
judgment being given for a lump sum for plant; there would be many 
instances in which it would be necessary to give separate judgments, with 
reasons. 

Mr. GILL was recalled and gave evidence as to another head of under- 
ground work—viz., cables. The estimated cost of construction was 
£3,970,664, and the value at December 31. 1911, £3.186.582. The 
estimate was arrived at on the same principles as in the case of conduits. 
Under the word “eable was included all the necessary material. The 
eable prices had been ascertained from. the company’s books. "The 
wages part of the item included watching, time of travelling to and from 
jobs, time lost owing te bad weather, overtime, &. There were records 
of wages bills for six years back, and the figure given was an average over 
those six years. . 

Mr. Justice LAWRENCE pointed out that the figures given were a 
matter of speculation, and asked that actual figures relating to some 
detinite piece of work done as recently as possible, with the concurrence 
of the Postmaster-General, should be produced. 

The witness then expliined. that expenditure for cables included in- 
surance, supervision and administration ex penses, cost of raising capital, 
interest during construction and contractors) profits, the same principle 
of valuation having been used as in the case of the conduits. Tables of 
valuation of the various items were put in. 

In regard to the overhead plant. the value of the poles and standards 
at the end of 1911 was. according to the company s estimate, £2, 166,489. 
The quantities on that item were agreed. Poles were divided into 
creasoted wood, iron. printed pitch} pine. larch and other varieties ; and 
their accessories comprised stay rods, wires, roof-plates, staples, nails, 
steps and paint. The number of poles was about 420,000. In arriving 
at prices witness had taken an average over II years as in the case ot 
conduits, The valuation inclided the usual heads of claim and. in addition 
there was a charge for wavleaves. The value of the bare wire was put 

at nearly £3.000.000, The only difference between the parties was as to 
price, quantities being agreed. The company’s valuation was arrived at 
on the same principle as in the other cases, and there was an added charge 
for identification of circuits. The next head of claim (aerial cable) repre- 
sented nearly £700,000, The larger items in the charge for materials 
were agreed to and witness said the others were accurate. fn regard to 
exchange equipment, it was impossible to make a general estimate, but 
Mr. Gill said the tables dealing with it were a mass cf devails.. The com- 
any had made a particularly minute valuation of the equipment in the 
Manchester distri t. The company valued. the exchange equipment at 
nearly £2,300,000. The last of the items comprised in the first part of 
the inventory was subseribers! apparatus. ‘The item included. over 
000,000 installations, valued at nearly £23.000,000, and the installations 
inclnded wall and table instruments of various types, induction coils. 
relays, keys and many other things. 

On Tuesday, the Solicitor-General intimated that in view of a sugges- 
tion made by the Court. they would be willing at this stage to give appli- 
cants figures to show the method. by which the Postmaster-General 
arrived at his prices. Anything they might now give must be considered 
more or less tentative. 

Mr. GiLL then continued his evidence. He said the cost of raising 
‘apital was estimated ať 4-4 per cent. of the total sum. 

Mr. Justice LAWRENCE asked how that could be an element in the value 
of plant, though it might be an element in the expenses of the company. 
On that principle it seemed that the worse the credit of the person laying 
down the plant the costlicr the plant must he. 

Sir A. CRIPPS said that in the tramway cases it had been laid down that 
a reasonable charge for raising capital was a proper part of the price. 

The witness then gave evidence as to depreciation. He thought the 
length of life allowed by the company to the various items of plant was 
fair. To underground cables he allowed a life of 70 years, though the 
oldest cable of the kind in this country only dated from about 1895. The 
life of the cable depended on the life of its lead sheathing. To get at the 
residual value of an article it was necessary to count in the cost of recover- 
Ing it; sometimes the cost of taking away the article would he more than 
the value of the scrap, but the company could not abandon worn-out 
things and was bound to remove them. Creosoted poles were allowed a 
life of 45 years, pitch pine poles 25 years, and larch poles 15 years. 
Poles were an instance of articles which it cost n ore to remove than the 
worn-out articles were worth. He gave depreciation figures with reference 
to a number of other articles, and his examination was closed. 

In cross-examination by Mr. BUCKMASTER, witness said that in fixing 
the price he had attempted to ascertain the cost that would be incurred 
in constructing the plant and appliances of the comp:ny as they were on 
Dec. 31, 1911, allowing for depreciation. 
price would be the sum for which a contractor would undertake to make 


He did not think the proper ! 


—  —Q—— 


the plant and appliances. A contractor's price might be influenced by 
the cost of labour or copper at the moment ; he preferred the actual cost. 

Mr. DANCKWERTS, interposing, said they contended that the price 
should be what it had actually cost to build up the concern, while the Post 
Office contended that the price should be what a contractor would charge 
for making it. i 

The witness said that in the case of cement blocks the company made 
the articles for themselves, and the factory department charged a profit 
price on supplying them to other departments, and the figure charged to 
the Post Ottice included that profit. The blocks were made at Nun- 
eaton, and rail freight from Nuneaton to a large number of places was 
calculated. The concrete blocks were stored, and. the company's charge 
for storage was based on the whole of its storagecharges all over the country 
The company’s business had inereased year by year and that involved 
keeping material in store for a longer time. A contractor laying down the 
plant would so arrange with his manufacturers that he should require to 
keep as little material in store as possible, — The amount allowed by the 
company for wastage was arrived at from theirex perience of what actually 
occurred. The amount which the company were charging for snper- 
vision was based on their actual experience. The witness was also cross- 
examined as to claims for insuring against accidents to workmen, for 
insurance of plant not vet earning revenue, &c.  Heexplained how the 
company's charge for sujervision end engineering was arrived at. He 
could not say from experience wh ther in other engineering undertakings 
su pervision and engineering wou'd eost 25 per cent. of the outlay. The 
company’s furniture had cost about £200,000, and they reckoned its hfe 
at 15 years. The company and the Post Office had now agreed the value 
of the furniture at £87.000. The total outlay by the company, including 
capital revenue and land and buildings, was nearly £27.500.0)00, and the 
percentage on that sum of th» head office ex penses came to 54 per cent. 
The charge far contingencies was based onex perience and not on definite 
figures. It was intended to include plant which the company was going 
to sell. but which had been overlooked ond not enumerated. Interest 
during construction included a charge of 2 per cent. on working capita 
for two years, as it was the ex perience that it took two years on an aver, 
age before plant became revenue earning. In their valuation for c.i. 
pipes they had taken the average price over a number of years. So far 
as they regarded the price at the end of 1911 it was merely an item in the 
general average. They had taken the average freight from each of the 
fourtowns where the pipes were made to the company's various districts, 
taking into account the quantities likely to go to each and the size of con- 
signments. The freight included. collection and delivery. Pipes were 
generally supplied free on rail, and if in any such ease the company's 
claim included cartage to rail that would be wrong. They had applicd 
the same principles of valuation in dealing with pipes as in the case of 
cement blocks. 

The witness was eros -examined at greu beneath by Mr. Buckmaster, 
and the hearing of the case was adjourned. 


Agreements in Restraint of Trade. 


On Tucsday th Court of Appral (Lords Justices Vaughan Williams, 
Farwcll and Kennedy) delivered reserved judgment in the appeal of 
defendants in the action North-Westera Salt Co. e. Electrolytic Alkali Co. 
The North-Western Company Is a combination of firms who entered into 
an agreement with the Electrolytic Alkali Co. for four years to take a 
certain quantity of salt from them per month, there being a covenant that 
defendants would not produce more than a certain quantity. Defendants 
were allowed to complete a contract they had with one other firm, but not 
to sell to any other customers. Plaintiffs brought an action against 
defendants for alleged breach of this covenant and Mr. Justice Scrutton 
awarded them £2,000 damages. Defendants appealed on the ground that 
the agreement, being in restraint of trade and against public policy, was 
invalid, 

Lord Justice VatcaHran WinrIAMS. considered the contract was in 
restraint of trade, and waa only neccssary for artificial market prices, and 
the appeal should be allowed. 

Lord Justice FARWELL was of the same opinion, considering the 
plaintiffs were scekine to enforce a monopoly of a most stringent descrip- 
tion. Prima facie, the contract was unlawful, because it was in restraint 
of trade. 

Lord Justice KENNEDY dissented. 

2 The appeal was, therefore, allowed, with costs, bya majority of the 
OUrt. 


Braulik v. F. Mitchell & Co. 


In the City of London Court, on Friday, before Judge Rentoul, K.C., 
Mr. G. Braulik sued Messrs. F. Mitchell & Co., of Ardwick. for £14. 8s. 10d. 
for electric goods supplied. 

For the defence, Mr. Mitch: ll alleged that plaintiff had overcharged him 
in many instances. He had been charged bg. for electric lamps which 
plaintitl's traveller agreed to supply at 4s. 6d. 

Plaintiff's representative said that the price of the lamp was 8s. and the 
regular trade discount of 25 per cent. was allowed off that. Their 
traveller, who had no authority to make such terms, had left their service. 

Judge RENS UL said he would not have thought much of the evidence 
of a former traveller if he gave it against the interests of his former 
employer. As the traveller was not there, plaintiff must put up with the 
deductions. Frequently he had travellers offering him goods for next to 
nothing. Unfortunately, merchants were in the hands of their travellers. 
In his view employers ought to get some guarantee from the men whom 
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they appo nte] and then let loose on the country. It should be some 
security to fall back upon to meet cases like the one before him. They 
were constantly coming before the Court. He found for plaintiff for 
£9. 16s, 6d. and costs. Plaintiff should be wiser in the selection of his 
travellers. 


Herbert Morris (Ltd.) v. R. Miles. 


Last week Mr. Justice Swinfen Eady heard a motion in this action to 
restrain defendant from committing a breach of agreement and from 
carrying on, either as principal or agent or employé, the business of elec- 
trical overhead travelling crane manufacturer or maker of pulley blocks, 
runways or convevors, or be concerned in any such business, contrary 
to an agreement dated June 1. 1910. 

Mr. MicKLEM, K.C. (for plaintitfs), stated that defendant entered into 
an agreement under which he was to be employed by plaintiffs at £3 a 
week, subject to a fortnight’s notice on either side, as engineer and sales- 
man. Plaintiffs made electrical cranes and lifting machinery; their 
business was world-wide, and they had branches practically all over the 
globe. The agreement imposed upon defendant the obligation not to 
divulge any of the secrets of plaintiffs’ business or impart a knowledge of 
their business acquired whilst in their service, and restricted him from 
carrying on the same trade, &c.. for seven years after leaving their em- 
ploy. Defendant was emploved in the Swansea district for a time, but 
the company found it necessary to transfer him to Manchester. He 
objected and told plaintiffs that if they persisted in their decision he had 
no option but to seek employment elsewhere. Defendant left plaintiffs’ 
employ in February last, and immediately afterwards entered that of 
pliintitfa! chief rivals (Messrs. Vaughan & Sons). The fact that defen- 
dant had done that was brought to plaintiffs’ knowledge by their coming 
in contact with him in connection with contracts forthe erection of electric 
cranes, 

Defendant appeared in person, and alleged that the agreement was too 
wide, because, if bound by it. it would debar him practically from getting 
his living as an engineer. All engineering tirms manufactured some part 
of the machinery made by plaintitts. He denied that he left plaintiffs of 
his own motion. When he went to Manchester he wanted another £l a 
week, but he was given to understand that if he demanded it he could 
clear out.” He did do so, and was asked for his kevs. 

His Lorpsuip. in giving judgment, said he thought if plaintiffs would 
omit the word " conveyors | from the agreement, they were entitled to 
the injunction asked for. With that omission the agreement was not too 
wide. 

Mr. Mic&LEM agreed to do this, and his Lordship, with that amend- 
ment, granted the injunction, to operate at once. 


PATENT RECORD. 


—————«.99—————— 
SPECIFICATIONS PUBLISHED. 


T he following abstracts from some of the specifications recently published have been specially 
compiled by Messrs. MEWwBURN, ELis & Pryor, Chartered Patent Agents, 70 and 72 
Chancery-lane, London, W.C. 


1911 SPECIFICATIONS. 
4,385 AMERICAN AuTomaTic Switch Co. Means for operating electric railway-track 

points and switcn ss. 

12,102 Munro & Rait-LEss ELECTRIC TRACTION Co. 
propelled vehicles. 

12.135 Buisey.—Automatic telephone instrument. 

12.177 Water. Cord-erip electric lampnelder. 

12.422 McCoLLUM. Automatic train stops and recorders, 

13,483 VioNEAUuLT & HexertT. Compound or mixture for hardening or preserving or 
modifying the magnetic or electric properties of metals. 

14,866 Porpes. Portable electric battery lamps. 

17,140 Trisr. Elsctro-pn*umatically or electrically operated organ or multiple instru- 
ment-playine mechanism and the like. 

18,280 LEHMANN, Arrangement for automatic voltage regulation of alternators, decreas- 
ine tha currant in cas? of short-circuit. 

Ths field magnet of the exciter is by openings at c?rtain places divided into parallel 
parts, wnich by means of alternating current are so excited that the alternating fields 
at th? division places are closed around the openings by the single parts without touch- 
ing the armature. for the purpose of automatically regulating the magnetic reluctanca 
of th» fisld magnet, and thereby the voltage of the exciter dependently from the 
generator load, while E.M.F.s which are induced by the generator current, ale so 
Connected with the generator voltage that the alternating current supplied to the 
exciter attains its maximum value at no-load, and is decreased with increasing load 
according to th» genzrator excitation required. 

19,583 B.T.-H. C». Protective devices for electrical apparatus. l 
20,409 ALLGEMEINE ELextricitats Ges. Arc-rupturing devices for electrical apparatus. 
(15,9 10.) 

Consists in a davice by which it is mad? possible to give the arc the necessary length 
before interruption, without. however, its rising high above the apparatus. Across 
the path of the arc is placed a fixed wall or walls of non-combustible material, in such 
manner that the lower ends of the wall or walls are situated above the points of the 
terminals at which the atc forms, so that th? arc must lie in a somewhat wavy form 
about those edges of the partitions which are toward the aic. 

20.534 CaNriIELD. Electric controllers. (21.9 10.) , 

21.913 ScHAFFLER & Co. Dynamo electric machines for mine exploding. , 

23,284 QuARZLAMPEN Ges. Connection for lighting metallic vapour electric lamps. 
(22°10,10.) 

25,899 Weiss. Arc lamps. : 

Relates to arc lamps having a plurality of arcs coupled in series and enclosed in a 
common globe. According to this invention the carbon clutch devices are coupled 
to and operated from the core of a single controlling solenoid, said clutch devices being 
adapted to have varying amounts of free initial movement before gripping and lifting 
the carbons, said carbons being each provided with gravity feed means, correspond- 
inely graduated so that the carbon whose clutch has the smallest amount of free 
initial movement has the heaviest feed pressure. 

27,212 SE SCHUCKERTWERKE Ges, Commutation of direct-current dynamo electric 
machines. 
27,658 Prike. Searchlights for use with firearms for night shooting. 


„Trolley bases for electrically 


1912 SPECIFICATIONS. 


410 BETULANDER. Electrical selective connecting apparatus opsrated from a distance. 
(10:1;11.) 

2.221 KALTSCHMID. Electrically heated flat-irons. 

3,919 '" VULKAN " MASCHINENFABRIKS AKT. GES. 
net coils. 

4,165 Stemens ScHUCKERTWERKE Ges. Circuit arrangements for polyphase series 
motors. 

A non-inductive resistance inserted in the leads of a polvrt.ase series-motor to pre- 
vent the s.lf-2xcitation of the motor, when it is delivering energy to the alternating- 
current mains. 

4.773 TATTERSALL. Telephones. 

5.3222 SIEMENS SCHUCKERTWEKKE Ges. Fuse boards, panels and the like for electric 
distribution. (33 11) 

8,158 SHEEN HUUNERTWERKR Ges. Controlling arrangements for electric cranes. 
(l2;4;11.) 


Windine methods for rotating mag- 


APPLICATIONS FOR PATENTS. 


_ NorE.— T he undermentioned Applications (except those marked t) are not open to public 
Inspection. until after acceptance of Complete Specifications. These marked * are open for 
inspection 12 months after the date attached to them, 1f they have nct beer published previcusly 
in the ordinary course. Names within parentheses are those of communicators of inventions. 
When complete Specification accompanies application an asterisk is affixed. 


April 23, 1912. 

Luminous electric devices. 

9,587 Hopsson. Anodes used in the electrolysis of metallic soluticns. 

9,593 Witson. Charging storage batteries. (244,11, U.S.)* 

9,009 LANGBEIN-PFANHAUSER WERKE AKT.GEs. Electrolytic process for cleaning 
metal articles. (25 4.11, Germany.)* 

9.612 REED. Electrolytic process.” 

9,637 Samara. Actuating conduit covers and collector ploughs of electric railways 
(Addition to 23.495 11.)* 

9.644 RosenperG. Synchronous dynamo-electric machines. 

9,647 FAGERLUND. Electric citcuit-breakers and the like. (24 4 11, Sweden.)* 


April 24, 1912. HA 

9,673 CLARKE & CHADBURNS (Suir) TELEGRAPH Co. Direction tell-tale or indicating 
apparatus. 

9,706 Lee. Electric incandescent lamps. 

9.714 KILLAR & Grove. Telephones. 

9,733 Heurtrey. Telegraphy. 

9,734 Wittrin. Insuletors.* 

9,735 Witson. Methods and apparatus for charging storage batteries. 
9,593 12.)* 

9.753 A. REgvRoLLE & Co. & TRECHMANN. 
tribution systems. 


9.771 Witpey & MERRETT. 

9.804 DowpELL. Electromagnets. 

9,806 MacSuEggHv. Electric incandescent lamp-holder with locking device. 

9.814 RALPH & Weekes. Rheostats. motor starters and lke apparatus. 

9,823 Sig«gus-ScHUCKERTWERK& C.M.B.H. Disc armatur.s tor continuous-current 
electric meters. (26 4 11. Germany.)* 

9,826 O'Tootg. Wireless signalling and the like. f 

9.861 Coorer. tF. Boslling. Germany.” Construction of electric heating devices.” 

9.876 Siemens Bros. Dynamo Works & LypaLL. Apparatus for controling direct 
current electric motors. ® 

9,877 B.T.-H. Co. (G.E. Co. U.S. Working metal.* 


April 26, 1912. 

9,8939 Harrer & Youns. Construction of sparking plugs. 

9,900 Sturge. Devices for adiustably suspending electric and other lamps, electroliers, 
gas pendants and the like.* a 

9,901 FORRESTER. Grip fittings for electrical conduits, juncticn boxes, ceiling boxes, 
cut-out boxes and the like. - 

9.908 MAcNaAB. btainine motive power in combination with electricity and the 
apparatus employed therein. 

9,903 39.9]] Troop & Dare. Electric fixtures.* 

9,924 Sines & Simms Masnetc Co. Means for startine motor road vehicles. i 

9.941 HaANsEN & McH&.  Manufactur? of electric incandescent filaments or bodies. 

9,949 McDaniELS. Switch operating davicss.* 

9,983 Lustgp. Incandescent electric lamos.* 


Avril 27. 1912. 
10.009 Veritys (LiMiTED) & Pipkin. Electrically-heated ovens.* l 
10.029 Marks. (Landers. Frary & Clark, U.S.) Electrical heating units. * 
10.032 ErLison & MELLER. Protective devices for electric powsr systems. * 
10.041 GRAHAM. Telephonic head g2ar.* 
10.053 Stgmens & Halske AKT.-GEs. Submarine cables. 


Acril 29, 1912. 

10,070 Hynes. Homopolar dynamo. 

10.092 Soc. FRANCAISE D'INCANDESCENCE PAR LE Gaz (SYSTEME AVER). Apparatus for 
winding incandescent electric lamp filaments on their surports. (1/5/11. France.* 

10,098 Brereton & Brewer. Device for securing and locking together incandescent 
electric lamps and holders. 

10.111 Vruc. Wireless telegraphy.* 

10,113 Axt.-Ges. Brown. BovERI ET Cie. Phase compensation of dynamo-electric 
induction machinery. (29 4 11, Germany.)* 

10.116 Kriver. Cylindrical electric accumulator. * 

10.120 Automatic TELEFHONE Merc. Co. (Automatic Electric Co., U.S.) 
impulse transmitters. ® 

10.137 Tate & MONKHOUSE. Flame arc lamps. 


April 30, 1912. 


9,58) WALTER. 


(Addition to 
Protective arrangements for electric dis- 


April 25, 1912. 
Elcctric sign system and apparatus therefore. 


(28 4/11, Germany.)* 


Electrical 


10.167 LEgNTON. 
10.182 O'BRIEN. 
10.183 HaALpbgN. Electric photographic printing or copying frames. 
10,209 PopriEsAK. Magnet current generators.* 

10.243 BiLLITER & GENERAL CoMPosiNG Co.. G.w.g&.H. Arc lights. 


15.474 /11.)* 
10.263 B.T.-H. Co. (A.E.G., Germany.) Rotary compressors. 
May 1. 1912. 


Electric signalling systems. 
Electrical heating and cooking apparatus. 


Trolley head. 
Electric Lamps. 


(Addition to 


10.294 HACKING. 
10.297 PATTERSON. 


10.338 B. T.-H. Co. (G.E. Co.. U.S.) Electrical contacts and methads.of making the 
same. 

10,346 GETHE & GLUHLAMPENFABRIK “ Hansa” G.m.B.H. Bulbs for electric glow 
lamps.* 


10,364 TELEPHONFABRIK AKT.-Ges. voRnM. J. BERLINER. Combined intercommunica- 
tion and exchange telephone systems. (11/5/11, Germany.)* 

10,372 ToprLis, Porter & Lioyp. Electric signalling in mines. 

10.376 MARTIN. Telephone systems. (1/5/11, U.S.)* 


May 2, 1912. 
10,383 S Adaptable transport trolley for electric light and power pendants and 
the like. 
10.409 Dorman, SmitH & Bacos. Fusible cut-outs. 
10.427 SHaw & SHAw & SHarpP. Alternatine-current generators. ; . 
10,434 SAMAIA. Automatic signalling arrangement for tramway lines or electric railways.* 
10,444 Siemens & HALSKE AkT.-GEs. Impulse transmitter for semi-automatic telephone 
systems. (2/5/11, Germany.)* 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
BRITISH NOTES. 


Electricity in Textile Mills.—Messrs. Hovle Bros., Bacup, have 
decided to adopt electrie driving in the new mill which they are 
erecting. 

Fulham (London).—4A loan of £3.200 is to be taken up from the 
London County Council to defrav the cost of the necessary cable 
extensions, transformers, &c., required in connection with the supply 
of energy to the Earl's Court Exhibition. 


Greenock.—The difficulty between Greenock and Port Glasgow as 
to the supply of electricity in the latter burgh from Greenock elec- 
tricity works has been obviated. 

Greenock Electricity Committee and representatives from Port Glas- 
gow have made an arrangement whereby Greenock will be allowed to 
supply Port Glasgow power users, and the suggestion of applying for a 
provisional order by Port Glasgow Corporation has been dropped. The 
contract between the two Corporations is for 30 years. 

The following are the terms of the new agreement between Greenock 

and Port Glasgow Corporations : (1) All questions as to obtaining a 
provisional order for a general lighting supply are to be eliminated, and 
Port Glasgow Council are to sign the form of consent required by the 
Board of Trade: (2) Greenock ( orporation withdraw all prohibition as to 
Port Glasgow laving down gencraiing works of their own, or purchasing 
a supply from any other authority ; (3) that as regards the supply to the 
Fay area, Messrs. Lithgow agree with Port Glasgow Council that. the 
supply will be uscd only for the purposes for which the existing generating 
plant is being used, and that in the event of this supply being discon- 
tinued through Port Glasgow Council or any other authority obtaining a 
provisional order giving powers to furnish a supply to their premises, 
Messrs. Lithgow will repay Greenock Corporation the cost of any cable 
and transformers which the Corporation has provided, and will increase 
their minimum guarantee for Messrs. Russell's shipyard: by an amount 
equal to the amount of the guarantee for the Bay area; and (4) as re- 
gaids the breaking up of streets the existing clauses in the draft agree- 
ment will apply, but in regard to foot pavements or private streets the 
provisions contained in the Electric Lighting Clauses Act will apply. 

Inquest.—On Tuesday a linesman named John Bell, employed by 
the Yorkshire Electric Power Co. was accidently killed by coming into 
contact with a '* live " wire at Cawthorpe. near Barnsley. 

At the inquest on Wc dnce: day. John William Moon, foreman of the com- 
peny, said he was speaking on the telephone when he saw sparks on the 
Wire, and saw Bell apparently holding on. Witness got a shock from the 
pole which knocked him down, and he tried to cut the current off, but he 
could not do so. Bell's hand was burnt off at the wrist, and the man fell 

to the ground dead. The man might have slipped and clutched at the 
ive " wire, thinking it was safe. The Witness had mad » inquiries, and 
found that a switch had been inadvertently left on. 

Medical evidence shows d that Bell's leg was badly charred below the 
knee. The electric shock would cause instant d'ath. A verdict to this 
effect was returncd. 

Lanarkshire Tramways.— In connection with the Bill of the County 
‘Council of Lanark for the compulsory purchase of the undertaking 
of the Lanarkshire Tramways Co. and the extension of the line from 
New Stevenston by way of Bellshill to Uddingston, it is stated that 
an agreement has been arrived at between the Council and the com- 
pany whereby the county authorities are to find the capital for the 
extension of the route, the company undertaking to work the line. 

B An agreement has already been made between the County Council 
and the Town Councils of Hamilton, Motherwell and Wishaw for co- 
Operagion and for rhe joint purchase of the whole coneern from the 
company, but the new proposal to abandon compulsory purchase has 
created altered conditions which have been the subject of discussion at a 
Joint meeiing of the three town councils. The burghal authorities main- 
tain that no negotiations should have been entered into without their 
knowledge and consent. 

, Lancashire Tramways.—It is proposed to construct tramways 
from the terminus of Bolton Corporation tramways at Horwich 
through Adlington, Chorley and Bamber Bridge to Preston, a dis- 
tance of 16 miles. The tramways will link Preston with Bolton. 
Manchester and other towns, 


Leeds.—An inquiry was held on Friday into the application of the 
City Council for sanction to borrow £58,960 for additional plant at 
the electricity works. 
. The town clerk (Mr. 
an a 7,500 kw. 


R. E. Fox) explained that it was proposed to put 
turbo-alternator with the necessary condensing plant at a 
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cost of £23,000, four boilers and accessories at £11,300, and switchgear 
&c.,at £9.650, The plant was designed to meet an increase in the demand 
forelectricity. As it took 12 months to canstruct, several months must be 
allowed for experimental running, and in view of the urgency of the 
matter the contract had been let pending the Inquiry. 

Ald. BapLay pointed out that, with a profit of £15,000. during the 
current year in the department, they were still proposing to borrow money. 
The result of such methods was that the city was paving more in repay- 
ment of loans and interest than it was receiving in rates. The income 
from the rates last year was £722,000, while the payment for loans and 
interest amounted to £709,000. They were now paying 9s. 2d. in the 
pound when they might have obtained the same services foy at least half 
that rate. Money in hand from profits should be taken instead of borrow- 
ing. He realised the difficulty of raising a large sum of money in one 
year, but it was seldom that the whole of the money had to he paid out 
Immediately. It would have been better not to have reduced the rates 
last year than to borrow more money, 

The inspector (Mr. H. Ross Hoover) remarked that if they had stavtcd 
on Ald. Badlay’s system it might have been better, but it was very difti- 
cult to start now. | 

The Town CLrR&, in reply, said that if they had tried to start on Ald. 
Badlay's principle they would never have started at all as owners of the 
electricity works. They had to pay between £250,000 and £500,000. to 
buy out the electricity com pany, and that sum could not have been taken 
out of the rates for one year or for 10 years. Therefore, it had to be 
borrowed, and that was the principle of business all over the civilized 
world. Corporations, like individuals or companies, must either borrow 
their money or save it up. Ht would be absolutely impossible to save up 
money to the extent of £500,000 to buy undertakines of that character, 

During the past week-end the tramways depar:ment. performed a 
smart pr ce of work by relavirg some 300 vds. of tramway trick in the 
ceatre of the city with ut intoricring with the usual trim service. 

As soon as the last car had passed along Park-row on Saturday night a 
body of men commenced to tear up the down tramway track between 
Guildford-street and City-square. The work was continued without in- 
terruption until 8 o'clock on Monday morning. when the whole stretch 
had been relaid with new rails and repaved. The men worked in three 
shifts of 80 men each. The track on the west side of the road is to be 
relaid in a similar manner. 

London County Council.—On Tuesday a loan of £6,500 for elec- 
tricity purposes was sanetioned to Hackney Council. 

Loughborough.—On Wednesday the Council adopted the recom- 
mendation of the Gas and Electricity Committee that the scheme for 
the supply of electric current to the Brush Electrical Engineering Co, 
be proceeded. with in accordance with the advice of the consulting 
engineer (Mr. J. F. C. Snell), and that an application be made to the 
L.G. Board for sanction to raise the necessary loan. 

The committee reported that Mr. J. F. C. Snell had approached the 
Brush Co. for tenders for the plant to be supplied by them under the pro- 
posed arrangement as approved by the Council. The company asked 
that their maximum demand should be increased to $00 kw., and their 
minimum annual consumption also increased to 1,600,000 units. Mr. 
Snell had prepared a further report on the situation caused by the Com- 
pany's additional requirements, aid attached tothe report was a schedule 
showing that the estimated capital cost would be about £15.00, whilst 
the company would, at their own expeuse, provide the converting plant 
required to be erected on their own premises. Of the capital outlay to be 
provided by thc Corporation, plant to the value of £4,762 would be sup- 
plied by the company, to be paid for by annual instalments spread over 
10 years, and the payments being so adjusted that £2,000 would be pav- 
able at the end of the tenth year at the expiration of the agreement. The 
remaining £10.238 would have to be borrowed in the usual wav. Mr. 
Snell had also prepared an estimate of the working results, which showed 
Ka estimated net profit of £854, after paying interest and sinking fund 
charges. 


Mitchelstown (co. Cork).— At a recent meeting of the Rural Council 
last week an electricity supply scheme for the district was adopted. 


Nelson.—On Friday an unopposed inquiry was held into the appli- 
cation of the Council to borrow £3,000 for the electricity under- 
taking. 

The town clerk said the estimated requirements of the department 
for the next four years included £848, 15s, 6d. for mains, £150 for 
boxes and pillars and £1,244. 8s. lld. for serv ices, &c. The under- 
taking was growing satisfactorily. The capital borrowed at March 31 
was £70,530, but £22,300 had been repaid and the net debt was £48,230. 


Presentations.—Croydon electricity staff have presented a marble 
clock to Mr. G. B. Churchill on his marriage. 

After 20 years’ service as principal of the Borough Polytechnic 
Institute, Mr. C. T. Mills has been presented with a silver rose bow] 


* and an address. 
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Rawtenstall.—The Council have applied for sanction to a loan of 
£7,500 for extensions of the electricity undertaking. 

Rhondda Tramway Strike.—This strike. which has lasted three 
weeks. terminated on Tuesday by the men deciding to resume work 
on the old terms, following which their grievances will be considered 
by the management. 

School Lighting.—Tottenham Education Committee have decided 
to adopt electric lighting at the Culvert-road and Bisley-avenue 
Schools. 

Smoke Nuisance and Electric Driving.— At Blackburn on Friday 
Messrs. Kershaw & Co. were summoned for causing a black smoke 
nuisance. It was explained that the firm were making arrange- 
ments to do away with the nuisance by adopting electric driving at 
their works. A fine of 20s. and costs was imposed, and an order was 
made to abate the nuisance. 

Stoke Newington (London).—At the meeting of the Council on 
Tuesday Mr. Savery *eported that the electric light undertaking was 
a great success that it was '* going up by leaps and bounds." 

Trunk Telephone Service.—In reply to complaints regarding the 
trunk telephone service from and to Wolverhampton. the Postmaster- 

ieneral has informed the Wolverhampton Chamber of Commerce 
that the best way to improve the service is to improve the Birming- 
ham trunk service and at the same time provide Wolverhampton 
subscribers with means of ready access to the trunk lines at Bir- 
mingham. 

Steps are being taken to improve the Birmingham long-distance service 
by the erection of four new overhead lines to London, and the provision 
of an underground London-Birmingham cable, which will enable a 
very prompt and stable service to be given, will probably be under- 
taken in the near future. Additional lines are being erected between 
Birmingham and Gloucester, Evesham, Liverpool, Nuneaton, Reading 
and Worcester, and it is also proposed to provide additional circuits to 
Atherstone, Bristol, Hanley, Leicester, Lichtield. Lincoln, Manchester, 
Northampton. Rugby. Stafford, Tamworth and Warwick. 

Week-end Cable Letters.—It is reported that the Pacific Cable 
Board is considering the establishment of a system of cable letters 
between Australasia and the United Kingdom similar to that in 
operation on the lines of many of the cable companies. 

Whitwood.—An unopposed inquiry was held last week into the 
Council's application for sanction to borrow £3.300 for extensions 
to the electricity lighting undertaking. It was stated that the first 
years revenue was £180. and the expenditure £270. 3s. 


Wireless Telegraph Note.—The unrest of the national transport 
workers has awakened public interest in any proposal that will lead 
to a mitigation of the annoyances and anxieties of such a crusade in 
future. Wireless telegraphy seems to afford one means of alleviating 
the position. It has been decided by à number of shipowners 
trading with London and our large ports, where especially food and 
oiher urgently needed supplies are handled, that the installation of a 
compact wireless telegraph equipment on board ships of small tonnage 
will help to relieve an undesirable situation. Communication with 
the shore stations now available will help to divert traffic to such 
ports as are not disturbed by labour upheavals, which seem to 
arise without rhyme or reason. and would probably peter out much 
more rapidly if this means of communication between ship and shore 
were more generally adopted than at present. There can be little 
doubt that if this means had been available during May and the early 
part of June. the strike fiasco. both national and local, would have 
come about even earlier than it has. The installation of these small 
sets is a work that is now going on rapidly. 

Workhouse Lighting.— Dundalk Guardians. having considered a 
report from Mr. P. A. Spalding, have decided to adopt electric light- 
ing at the workhouse. 

Annual Cuting.—The annua] outing of Bruce Pechles & Co. took 
place on Saturday last, when some 450 members of the employés and 
staff travelled by special train to Stirling. The sports prizes were 
presented by Mr. C. J. Hunt, chief of the contract department, and 
after lunch the purty visited interesting places in the surrounding 
district. 


COLONIAL AND FOREIGN NOTES. 


Argentina.—The electric tramways in Mendoza are expected to be 
finished by July 1. The concession was granted to engineer M. 
Herlitzka. who is superintending the construction for the company 
which acquired the concession from him. Current will be supplied 
by the hydro-electric works at Lujan. 

The Municipality of Saniiago del Estero recently decided to invite 
tenders for the construetion of an electiie tramvay. 

Australasia.—It is announced that an agreement has been entered 
into by the Agent-General for Western Australia (the Hon, Sir 
Newton J. Moore) on behalf of the Government and the directors of 
the Perth Electric Tramways (Ltd.) for the purchase of the company's 


undertaking. at £475,000. The agreement is subject to the necessary 
legislative authority being obtained. 

Brazil.— A consular report from Bahia states that & project has been 
put forward to utilise the long chain of Paulo Affonso Falls on the 
Sao Francisco river for the generation of electrical energy, and to 
establish works for the extraction of nitrates from the atmosphere. 

Imports into Bahia in 1910 included electric cables of the value of 
£72.600 (compared with £11,658 in 1909), and electrical appliances 
£59,500 (against £35,697). 

Denmark.—The Danish correspondent of the London Chamber of 
Commerce states that, since 1908, telephonie communication in 
Denmark has been greatly extended. In thet country there are 33 
telephones per 1.000 inhabitants. compared with 32 per L,000 in 
Sweden, 23 in Norway, 29 in Switzerland, 14 in Germany and 13 in 
the United Kingdom. 


Finland.—The British Consul at Helsingfors states that all goods 
connected with electrical machinery, &c., are supplied by Germany 
in far greater quantities than by the United Kingdom. with whom 
Sweden also competes in this trade. 

The report states that there does not appear at present to be any means 
by which the British import trade can be improved in such articles as 
tele phones (received exclusively from Sweden). lamps, bells, &c. ; but in 
eleetrical machinery, motors, &c.. the United Kingdom might well com- 
pete. and is doing so to some extent, although the import is as vet insig- 
nificant. Turbines must be used in large quantities. The British share 
of the imports of suction gas and other motors is im portant, and might be 
im proved. 

France.—The Government have authorised the borrowing by 
Havre Chamber of Commerce of £61.200 for the erection of a shed 
and 17 electric cranes, by Dunkirk Chamber of Commerce of £40.800- 
for 16 electric cranes and electric capstans and by La Rochelle 
Chamber of Commerce of £14.000 for four electric cranes, an electric 
sub-station and two coal hoppers. 


Italy.—H.M. Commercial Attaché for Austria-Hungary and Italy 
reports that an Italian engineer. who claims to have invented “ a new 
type of electric motor capable of developing a much larger amount of 
power at the same number of revolutions per minute than any 
existing type of motor of the same weight.” wishes to get in touch 
with an electrical firm in the United Kingdom who might take an 
interest in the invention. Further particulars from Mr. A. P. 
Bennett, care of the Foreign Office. Whitehall, London, S.W. 


Japan.—The British Consul-General at Seoul reports that a Tokio 
company. acting as agents fora German firm. have prepared a scheme 
for supplying electric power to the gold and other mining companies 
in North Pyeng-an Province. and will devote a capital of about 
£102.000 to the purpose. 

The German firm in question will supply all the necessary plant. and 
machinery. ‘The new power plant will be erected at Roibi, just north of 
Shinenju on the Seoul- Wiju Railway, and power and lighi will be supplied 
to Unsan and Kosung, as well as to neighbouring cowns such as Shinaniu, 
Yengbon and Pukchin, According to thé local press, the Tokio company 
have also obizined ihe option to build an electric railway from a point on 
the Seoul-Wiju Railway near Shinanju to the Yalu river, taversing the 
mining districts of Unsan and Yengben. 

Rail-less Traction in South Africa.—Mr. H. N. Thomas. general 
managerof the Durban tramways, recommends a service of municipal 
rail-less trolley vehicles for Germiston (Transvaal), the capital expen- 
diture being put at £40.000. : 

Two experimental rail-less trolley cars are to be run over a mile of 
route at Aberdeen, Cape Province, South Africa. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Brighton.—The accounts of the electricity department for the year 
ended March were adopted by the Council last week. when it was 
decided thet out of the profit balence of £8.45C. 175. Lid.. the sum of 
£5450. 175. Hd. bo placed to credit of reserve and renewals fund 
account, and the balance (£3,000) be transferred to the district fund. 

Mr. J. CHRISTIE, engineer and manager of the electricity works, re- 
ported that, owing to the addition of new electric street lam psin the out- 
lying districts, there were now 75 miles of streets which had to be traversed 
twice daily for lighting and extinguishing by lamplishters : consequently 
the extension of the Jength of the beats necessitated a slight re-arrange- 
ment, and to effectively carry out the work it would be necessary to em- 
ploy two additional workmen, or, alternately. provide 30 time switches, 
which would automatically switch on and off the outlying lamps. He 
suggested the purchase of 30 Venner time switches, at £55. 10s., and the 
engagement of one new man. 

After perusing a report from Mr. Christie, the Lighting Committee 
resolved that the engineer and manager be authorised to offer to all wiring 
contractors in the borough who would undertake wiring and fitting to 
collect on their behalf and to pay over to such contractors 1d. per unit 
received by the Corporation over and above the 4d. per unit for current 
consumed by the eccupier of the premises in which electric wiring has 
been installed or fittings supplied in accordance with the terms of the 
agreement. 
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Burnley.—The accounts of the tramways department for the year 
to March last show that the gross capital expenditure (in addition to 
the expenditure of £28,637 by the local authorities outside Burnley 
and served by the Burnley trainways? is £240.395. the amount of 
sinking fund applied in reduction of debt is £50,161 and the reserve 
fund amounts to £47,430. 

Revenue was £72,709 (compared with £65,817 in previons vear), work- 
ing expenses were £45.455 (£42.574), and interest. and sinking fund re- 
quired £12.445. (£11.196), leaving a net balance of £14,741. (£12,047). 
which was disposed of as follows: Rent of tramways owned by outside 
authorities £2.061. income tax on profits. £913. reserve fund £4.467, 
borough fund £7,300. Total revenue per car-mile was 12-61d. (12-08d.), 
vorking expenses (excluding power) 5:32d. (5:104d.). 

The report of the gereral manager (Mr. Henry Mi zley) contains draw- 
ings showing the condition of passing places on which the rails are being 
renewed, and states that since the opening of the lines (in 1901) 120 driv- 
ing axles have broken in service. These breakiges Mr. Mozley attributes 
to faulty design of points, crossings, castings and passing places, and he is 
now building crossings and points out of rails by means of an ox y-acct y- 
lene blow-pipe. Metal filament lam ps are used for lighting cars, and the 
new Burnley truck is proving an excellent change. Mr. Mozley thinks 
the trackless trolley system unsuitable for Burnley. 


” Glasgow.—The draft statement of accounts of the tramways 
department for the vear ended May 31 shows a surplus of £52,067, 
compared with £68.678 for 1910-11. 

Several factors contributed to the decrease, one being the increase in 
the wage bill (amounting to £28,000), and another the higher price paid 
for coal during the miners! strike. The traftic receipts were £987,280 
(against £046,021) and after adding other receipts (£3.795), the total 
income was £997,075. against £949.488. Working expenses (excluding 
depreciation) were £582,039. (£533,178). The balance carried to net 
revenue account was £408, $35 (£416,309), Interest on investments £49,591 
(£43,212). lines rented to Dumbarton Burgh & County Tramways Co. £180 
(£230), making a total of £458,207 (against £459,753). After deducting 
rental of Govan & Ibrox tramways £5,046 (£5,061). proportion of traftic 
receipts due to Paisley District Tramways Co, £5,271 (£4,965), interest 
on capital £75,092 (£75,168), sinking fund £93,563 (£89,704). income tax 
£13,027 (£13,491). depreciation fund £128.072 (£117,120) and permanent 
way renewals fund £85,631 (£85,449), the net surplus was £52,067 (£68,678). 

Hastings. —The accounts of the electricity works department were 
approved by the Corporation last week. 

The total expenditure was £162,661 and the outstanding debt at March 
3] was £82,069. The year's income was £20,608, including £14,507 from 
the sale of current by meter and £5,312 from publie lighting, &e. The 
total expenditure was £949} and the gross profit £11.117..— After pro- 
viding for interest and sinking fund. &c., there was a ret. proiit of 
t90. 939.943 units were sold (against 812.397), including 658.620 
(542.565) to private consumers and 281,323 (219,832) to the public lam ps 
(119 arcs and 561 incandescents). The maximum supply demanded was 
512 kw. (against os kw.); the total connections were equivalent to 
44.626 (40.697) 30-watt lamps: the number of customers increased from 
1,153 to 1317, and the load factor from 15-98 to 18:70 per cent. 


Lancaster.—The capital expenditure of the eleetricitv department 
at March 31 was £62,252 (no increase since 1909), of which £18,472 
has been repaid ar provided for repayment. 

The year's revenue was £9,559, working and general expenses were 
£5,023, leaving: gross profit £4,536. After meeting capital charges there 
Wasa balance of £1348, of which £800 has been contributed to rates and 
£548 to reserve. Units sold were 808.927 (compared with 774.530). 
average revenue per unit was 2-G)d. (against 2-62d.), and total eost, 
exclusive of capital charges, was L27d. (1-430180.). Total connections are 
equivalent to 64.926 S-c.p. lamps (increase 4.956). 

The gross capital expenditure on the tramways is £43,412 (increase 
£07). The amount of sinking fund employed. in reduction of debt is 
£12.31]. and the amount of reserve fund is £35,000, Revenue was £25,710. 
working expenses were £5404, and. gross profit was £306, After pro- 
viding forcapitaleharges the net deticit was £2,379 (compared with £2.652). 
Passengers carried wore L473.957, car-miles run 176.905 and units used 
“eh Total revenue per car-mile was 787d. and workiag ex peuses 
(luding power) were 7-344. 


Worcester.—'Ihe accounts of the electricity supply undertaking 
were passed at the last meeting of the Council. 

The gross capital expended is £153,078, an increase of £4,766 during 
the vear, but the outstanding capital is only £87,057. The total revenue 
vas £17,294, including £11.65) nett from the sale of current. The ex- 
penditure was £8645, and the gross profit £8,649. After paying dividend 
on stock, interest and instalments of loan, &., there was a net deticit of 
£077. against £760 in 191] L. 

The report of the city electrical engineer (Mr. C. M. Shaw) states that 
as a result of the change of supply from singie- phase a.c. 100 periods to 
two-phase 50 periods some 450 n.p. of motors have been connected, and 
some 300 H.P. awaits connection, The switehboards and switchgear at 
the generating station have been remodelled, and the staff of the mains 
department has also heen busy. During the vear 70 new consumers were 
Connected, and 58 extensions made of existing installations. 32.014 
additional units were sold for lighting: the demand for power has been 
most satisfactory, and 19 heating devices of a total of 20 n.p. have been 
connected. 604,952 units were sold for powerand heating, against 423,716. 
the increase in power consumption being due to the connection of Messrs. 
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Heenan & Froude’s works. There was a decline in the output from the 
Powick water- power works from 556,256 to 380.658 units. Owing to this 
decline and to increased cost of coal, the costs are ld. per unit sold, 
against 0:028d., the coal cost advancing from 0-266d. to 0:339d. per unit. 
The total costs are 2-15d. per unit. — 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


The Gas and Water Committee of Ruoxppa Urban District 
Council invite tenders for the execution of the following works in con- 
nection with the Council's electricity supply undertaking and refuse 
destructor scheme: Section A: Refuse destructor (furnaces, flues, 
boilers, pipes. feed pumps. fans and accessories) : section B: Genera- 
ting plant (engine. alternator and exciter. condensing plant, pipe- 
work end accessories); section C: Electricity supply mains (cables, 
troughing. trenching. joint boxes, overhead distributors and house 
services); section D: Transformers and switchgear (sub-station and 
generating works, transformers, switchgear, instruments end meters). 
Specification, with terms and conditions and forms of tender may be 
obtained at the offices of the consulting engineers. Messrs. Robert 
Hammond & Son, 64, Victoria-street, Westminster. Tenders 
addressed to the clerk of the Council, Mr. W. P. Nicholas, Public 
Offices, Pentre. Rhondda, must be delivered to him by noon, Thurs- 
dav. July 18. See also an advertisement. 

DEwsnvRv Town Council invite tenders for the supply of one 
1.000-kw. turbine, two 500-kw. d.c. generators and jet condensing 
plant. Specifications, with form of contract, may be obtained from 
the borough clectrical engineer, Mr. R. H. Campion, Bradford-road, 
Dewsbury. Tenders to the town clerk, Mr. H. Ellis. Town Hall, 
Dewsbury, by mid-day Thursday, July 4. See an advertisement. 

MANCHESTER. Electricity Committee require tenders by 10 a.m. 
June 28 for supply of traction feeder cables and two vears’ require- 
ments of potential and current transformers, d.c. motor starting 
switches and three-phase delta switches, time switches and clock- 
controlled circuit breakers. d.e. and a.c. motors. and meters. Speci- 
fications, &c., from Mr. F. E. Hughes, Town Hall, Manchester. 

MANCHESTER. Education Committee invite tenders for providing 
and fixing electric light fittings at the Municipal Special School, 
Nummerseat, near Bury. Tenders to Town Clerk by 9 a.m. Thurs- 
day. the 27th inst. 

SUNDERLAND Corporation invite tenders for the supply and erec- 
tion of a cooling tower, travelling crane and switchyeaar at the 
electricity supply works. Specifications and forms of tender from 
the engineer, Mr. Alfred S. Blackman, Electricity Offices. Dunning- 
street. and tenders, addressed to the chairman. Electricity and 
Lighting Committee, Town Hall. Sunderland. must be delivered to 
the town clerk, Mr. Fras. M. Bowey. Town Hall. Sunderland, by 
noon June 27. 


The Electricity Committee of Hutt Corporation invite tenders for 
the supply and laying of electric cables, &c., required in connection 
with extensions of eleetrie mains for the pericd ending June 30, 1913. 
Forms of tender and specifications from the city treasurer, Mr. T. G. 
Milner. Tenders to the Chairman of the Electricity Committee, 
Town Hall, Hull. by noon Monday, June 24. 

The Council of the Metropolitan Borough of HackwEY invite 
tenders for boiler plant, induced draught plant, economiser, feed 
pumps, coaling plant and bunkers, pipework and valves, travelling 
crane, turbine, alternator, motor-generator and exciter or motor con- 
verter, switchgear and connections. Specification and drawings, 
form of tender, &c.. from the borough electrical engineer, Mr. L. L. 
Robinson, and tenders must be delivered at the Town Hall, Mare- 
street, Hackney, N.E., by 7 p.m. of Thursday, June 27. 

HAMMERSMITH (London) Borough Council invite tenders for tho 
supply of high and low tensi on switehgear and high and low tension 
electric supply cable. Copies of speciticztion, form of tender. &c., 
from the borough electrical engineer. Mr. G. G. Bell, 85, Fulham 

alace-road, W. Tenders to the town clerk, Mr. Leslie Gordon, 
Town Hall, Hammersmith, London, W., by 4 p.m. of Wednesday, 
June 26. f 

BRADFORD Corporation require tenders for the supply of tramear 
equipments and fittings required by the tramways department, 
including 48 motors and controllers, 24 sets of rheostats, 48 auto- 
matic circuit breakers, 24 trucks, timber for car bodies and car fittings. 
Specifications, &c., from the Tramwey Offices, 7, Hall Ings, 
Bradford. Tenders to the town clerk. Mr. Frederick Stevens, by 
20th inst. l 

ItroRD Urban District Council invite tenders for the supply of 
tramway feeder cable. Specifications, conditions and forms of 
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‘tender from the engineer and manager, Mr. Arthur H. Shaw, M.I.E.E., 

Electricity Works, Ley-street, and tenders to the Clerk of the 
Council (Mr. Adam Partington), Town Hall, Ilford, by noon of 
Tuesday, June 25. 

The Electricity Supply Committee of the Stepney (London) 
Borough Council invite tenders for the supply during the period 
ending June 30, 1914. of ampere-hour meters. demand indicators 
and time switches, and during the period ending June 30, 1913, of 
arc lamp carbons. Specifications, general conditions and forms of 
tender from the borough electrical engineer and manager ( Mr. W. C. 
P. Tapper, A. M.I. E. EF.), 27, Osborn-street. Whitechapel. E.. where 
tenders must be delivered by noon July 1. 

The Electricity Supply Committee of DUBLIN Corporation invite 

tenders for the supply of extra high pressure and low-pressure cables 
(a) deli vered at their Fleet-street stores, Dublin ; (5) laid complete on 
the site in Dublin. (c) troughing and (d) section pillars and joint 
.boxes. Specifications with gneeral conditions and forms of tender 
from the city electrical enginner. Mr. Mark Ruddle. Fleet-strect, 
Dublin. "Tenders, addressed to Chairman of the Electricity Supply 
‘Committee, 3, Cork-hill, Dublin, by noon of Thursday, June 27. 


BooTLE Corporation want tenders, by noon June 26, forsteel steam 
pipes. 15-ton overhead traveller and water softening and filtering 
tanks. Forms of tender from Borough Electrical Engineer. 

IsryiNGTON (London) Lighting Committee require tenders by noon 
-July 24 for supply and erection of 3.000 kw. steam turbine alternator. 
exciter, condensing plant. switchgear, &e. Specification from the 
Electrical Engineer. 50. Eden-grove, Holloway, N. 


RorTuERHAM Corporation want tenders by July 8 for 12 months’ 
supply of cable and electricity meters. Particulars from the Borough 
Electrical Engineer. 

BIRMINGHAM Electric Supply Department require tenders by 
June 24 for 12 months' supply of electrical accessories, engineering 
stores, &c. Particulars from the City Electrical Engineer. 

The TYNE IMPROVEMENT COMMISSION require tenders by noon 
June 28 for supply of an electrically-driven eran? at Whitehill Point. 
Forms of tender from the General Manager anl Secretary, New- 
-castle-on-T yne. 

PEMBROKE (Co. Dub!in) Urban Council invite tenders for 88 electric 
prepayment meters Tenders to the Clerk, Town Hall, Ballsbridge 
Co. Dublin, by noon Wednesday, the 26th inst. 

NEATH Rural Council want tenders by noon. July 4, for overhead 
and underground h.t. cables and transformer pillars. Forms oi 
tender from Mr. G. H. Thomson, 12, Green-street, Neath. 


Lonpown County Council require tenders by 11 a.m., July 2. for an 
electrical installation at Old Kent-road special school and divisional 
offices ; also for supply and laving of 74} miles Lt. cab'es and 3 miles of 
telephone cab'es. Particular: may b? obtained at the County Hall, 
Spring-gardens, S.W. 


TENDERS RECEIVED AND ACCEPTED. 

Stoke Newington (London) Borough Council have accepted the 
tender of Bruce Peebles & Co. (at £1.720) for the provision of addi- 
tional converting plant at the Edward's-lane transformer station. 

Birkenhead Guardians have accepted the tender of the Northern 
Electrical & Ventilating Co. for the electric lighting of the work- 
house at Tranmere. at £2,216. 18s. 5d. 


, London County Council have accepted the following tenders :— 

A. Ewart, laying stoneware ducts in connection with tramways, 
£1,818. 18s. 2d. : Clough, Smith & Co.. overhead poles for tramways in 
East India Dock-road, £157. Os. 11d. ; Morgan Crucible Co. (£524.145.3d.) 
and Sloan Electrical Co. (£45. Els. 1d. ), brushes for electrical machinery ; 
G. E. Taylor & Co., renewal of electrical installation at Blackwall Tunnel, 
£3,485. 4s. 2d. 

The tender of W. T. Henlev's Telegraph Works Co. (Ltd.), at £155 
has been accepted by the Metropolit an Asylums Board for three 
concentric feeder cables at the Grove Hospital. Six tenders. varying 
from £155 to £174. were received. 

Southampton Council has accepted the tender of John Douglas 
(at £2,571) for reconstructing the tramways in Shirley-road, and that 
of Lankaster & Son (at £19. 12s.) for supplies of electric lamps. 

North Riding (of Yorks) Council Education Committee’ have 
accepted the tender of R. M. Catterson-Smith for electric fittings for 
Whitby Secondary School Assembly Hall at £79. 

Barnes Urban Council have accepted the d of Siemens Bros. 
& Co. for the supply and laying of 1,400 vds. of:25 sq. in. concentric 
paper insulated lead-sheathed cible at £575. 

The Uruguayan Government has accepted the tender of the 
Deutsche Maschinenfabrik A.G., Duisberg. for the supply of 13 

-electric cranes for the port of Montevideo at $103,230 gold. 


The Sun Patent Evaporator Co.. 428, Tower-buildings. Liverpool, 
have recently received a number of orders for ** Albion ° recorders, 
and also for ‘‘ Sun” patent turbine pumps and superheaters for 
electricity supply works. 

Worksop Council have accepted the tender of the Tudor Accumu- 
lator Co. for a storage battery at £1,357. 4s., and £81 per annum for 
10 years for maintenance. 


Street Lighting Contract.— The General Electric Co. inform us that 
they have received an order from Dundee Corporation for 80 of their 
well-known Angold magazine flame are lamps for street lighting. 
This order was placed after the lamps had been subjected to severe 
tests extending over several months. 

Sunderland Corporation have also placed an order with the eom- 
pany for 28 Angold magazine flame are lamps, this being the third 
repeat order received during the past nine months. 


Government Contracts.—The British Government departments 
have placed contracts with the following firms during May :— 

Admiralty, —Harry W. Cox & Co., X-ray apparatus. 

War Office.—British Insulated & Helsby Cables, Hooper's Telegraph & 
India Rubber Works, London Electrie Wire Co. and Smith's, Siemens 
Bros. & Co., cable ; T. Broadbent & Sons, conversion of eranes ; Mirrlees, 
Bickerton & Day, oil engines, generators, &c. ; Foote & Milne, installa- 
tion of electric light. 

India Office.—Peel-Conner Telephone Works, bells; Wm. Abell (Ltd.) 
and Ntothert & Pitt, cranes; Bullers (Ltd.), insulators; Electromotors 
(Ltd.) and Lancashire Dynamo & Motor Co., motors. 

Crown Agents for the Colonics.—Chloride Electrical Storage Co.. cells 
(Lux); Mirrlees, Bickerton & Day, Diesel oil engines; Saxby & Farmer, 
signalling apparatus; Siemens Bros. & Co., telegraph poles. 

General Post Office. —British Insulated & Helsby Cables, €. Macintosh 
& Co., Peel-Conner Telephone Works, Siemens Bros. & Co., telephone 
apparatus; Callender’s Cable & Construction Co.. Johnson & Phillips, 
cable ; Siemens Bros. & Co., dry cells : Branner, oS & Co., chloride of 
ammonia; Dugard Bros., copper jointing sleeves W. Lench (Ltd.), 
insulator spindles; J. C. Fuller & Sons, flame proof Es > R. Waygood & 
Co.. two electric lifts (Eastbourne P.O.) ; J. Mowlem & Co.. laying "vkes' 
ducts and conduits in Hampstead ; J. A. Ewart, laying pipes in Brighton ; 
Grounds & Newton, laying Sykes! ducts in Mile End-road and Bow-road ; 
Peel-Conner Telephone Works, telephone exchange (Pontypridd), 


BUSINESS NOTICES. 


We are asked by the Benjamin Electric (Ltd.). 117. Victoria-street, 
London. S.W., to announce that some of their correspondence has been 
recently intercepted, and if any of their clients or friends have not 
received prompt attention to their letters, &c.. they would oblige the 
company by communicating again at their e: arliest convenience. 


Mr. Geo. Ellison has taken additional premises at Nos. I4 to 17, 
Summer Hill-street, Birmingham, whish will be devoted to the 
manufacture of parts for his well-known a.c. control gear and also 
to the new lines, such as d.c. and a.c. controllers, crane panels, 
limit switches, &c., recently taken up. The new premises will 
enable Mr. Ellison to increase thestaffat the Vietoria Works, War- 
stone-lane, where a'l correspondence will continue to be dea't with. 


Mr. Gilbert. Austin has been admitted a partner in the firm of 
Messrs. W. C. Martin & Co., electrical engineers and contractors, 10, 
West Campbell-street, Glasgow. 

Mr. C. H. Jessop has rejoined the Langdon-Davies Motor Co. as 
their outdoor representative. 


Business for Sale.— Well-equipped manufacturing electrical and 
mechanical engineering works in Lancashire are advertised for sale. 
Applications to Messrs. Boote, Edgar, Grace & Rylands, solicitors, 
20, Booth-street. Manchester. 


Plant Wanted.—An advertiser requires a direct-coupled non-con- 
densing d.c. generator set (about 150 kw. at 110 volts). 

Premises to Let.—Messrs. Tyser, Greenwood & Co.. 360, High- 
road, Chiswick, W., advertise some factory premises suitable for 
engineers. 

Patents Development.—The proprietors of patent No. 23.491/1902. 
relating to “* Magnetic wheels,” desires to dispose of the patent or 
to grant licences for the adequate working of the patent in this 
country. Applications to Messrs. Cruikshank & Fairweather (Ltd.), 
65 and 66, Chancery-lane, London, W.C. 

_ The owner of patent No. 16.183, of 1908, for “ Improvements in 
or relating to Telephony and Telegraphy " desires to grant licences. 
Particulars from Messrs. Lloyd Wise & Co., patent agents, 46, Lincoln s 
Inn Fields, London, W.C. 

The proprietor of patents No. 11,861/1905, relating to ** Improve- 
ments in secondary battery plates," and No. 11.862/1905. relating 

* Improvements in galvanic battery plates.” desires to enter into 
arrangements for making same in this country. Inquiries to Messrs, 
W. P. Thompson & Co., chartered patent agents, 285. High Holborn, 
London, W.C. 
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BANKRUPTCIES, LIQUIDATIONS, &c. 
An application for the discharge of Cecil Wray. electrical and 
mechanical engineer, formerly trading at 24. Simes-street. Bradford, 
will be heard on July 23. at the County Court House. Chiurch-strect, 


Brighton. 

A meeting to receive an account of the winding-up of the Stassano 
Electro- Flex Steel & Furnace Co. (Ltd.) will bs held at the offices of 
Messrs. W. & W. Stocken, 49. Leadenhall-strect. E.C.. on July 19. 

A meeting to receive an account of the winding-up of Are Lamps 
(Ltd.) will b» held at 3, Crown-court, Old Broad-street, London. E.C., 


on July 23. 


COMPANIES' MEETINGS AND REPORTS. 


= Se —p— —— 


ALUMINIUM CORPN. (LTD.)—' l'he directors’ report for 1911 states that 
the period. has. been one of urexampled depression in the price of alu- 
minism, and the directors are of opinion that the loss shown on the year's 
working is die to circumstances which could not have been anticipated. 
On completion of the Eigiau dam in March. 1911, it was found neres- 
gary to empty the lake and render the inside of the walls with cement. 
The extra work was not completed until Angust last, and active operations 
could not be resumed until the lake refilled in November. LOPE. Serious 
difficulties were also experienced with the plant. installed by the old 
company at the Wallsend carbon works. and after much consideration 
it was decided to remove the works to Dolgarrog. The chairman has 
agreed to advance upon second mortgage a sum sufficient to enable this 
programme to be completed, and further economies should result there- 


from. 
ARON ELECTRICITY METER (LTD.)—Th' profit and loss account for the 
yearended March 31. after providing for general charges and depreciation, 
shows a net profit of £30,042. la. 3d.. making. with £5.8580. 135. 6d. brought 
forward, a total available profit of £36422. 14s. 9d. Phe directors dis- 
tributed in December Jast a dividend of 3 por cent. on the preference 
shares, absorbing €3.746. E74. Fd.. leaving £22,675. 17s, 2d. to be disposed 
of, The directors recommend payment of a further 3 per cent. on the 
prefercace shares (making a total for the vear of 6 percent.) sa cividend 
of 6 percent. on the ordinary shares, absorbing £7. wy; and a transfer to 
reserve towards gocdwilland patents of £10,000; leaving £11.4328. 193. 7d., 
out of which it is proposed to appropriate £6,973. 4s. Gd. towards writing 
off ex pi nsesof debenture issue ot 191 E and to carry forward £4.55. Los, ld. 
The past year’s trading in electricity meters and taximeters has again 
hen most satisfactory. the sales having exceeded those of any previous 
vear. The com pany’s factories have been fully employed, and the neces- 
sary extensions to cope with the increased business are boing carried out. 
BULUWAYO WATERWORKS CO. (LTD.)— M the meeting on Friday the 
chairman (Col, Lockwood. M. P.) said that the gross profit on the sale of 
electric current showed a satisfactory increase. The profit on electric 
current was £6,840, 16s. 9d., against £2.777. 9s. 2d. in 1910. The improve- 
ment in the electric light department was the result partly of the general 
improvement in trade and partly of various economies which had been 
effected by the manager, The number of consumers in December was 
144. compared with 649 in 1910, and the total number of nnits sold during 
the vear was 121,614, against 96.338. The arrangement with the muni- 
cipality for further payment in consequence of the additions to the street 
lighting came into foree on Dec. F; they were now receiving £1,000) per 
annum from that source. The experiment of supplying electric power, 
which was started in August last. was expected to be a decided success, 
the result so far being an increase monthly from that source. The present 
consumers are pleased with their plant, and it was a distinet ad vantage to 
have the supply of current continuons. The current was also being most 
usefully employed at present in pum ping the water from the boreholes. 
DIRECT UNITED STATE3 CABLE CO. (LTD.)—'l'he accounts are issued 
for the nine months ended March 31. at which date it has been decided to 
close the company’s financial year to coincide with the lease of the cables 
to the Western Union Telegraph Co.. which has been duly completed and 
is for 99 years from April 1, 1911. After payment of a dividend at the 


rate of 4 per cent. per annum, and à bonus at the rate of 1 per cent. per: 


annum for the nine months to March 31, 1912, there is a surplus of 
7.399. 13s. 3d.. which has been credited to reserve fund. The reserve 
fund account shows a balance. of £509,128. 9x. 8d.. compared with 
£512.323. 28. 11d., which is accounted for by ex penses in connection with 
the lease. During the nine months covered by the accounts, the ex penses 
of maintaining the cables were normal. but the directors regret to state 
that the main cable has been interrupted in deep water in mid-Atlantic. 
The es. Faraday" left London at the latterend of May for the position, 
and ix now engaged upon the repair. The main cable was also recently 
erushed off Newfoundland through an iceberg settling upon it, but it has 
now been repaired. 

ELECTRIC & GENERAL INVESTMENT CO, (LTD, )—Th° gross profit on the 
transactions for the year ended May 31 was £17,977. 12s. 3d. After 
deducting all general charges, interest on debenture stock, the interim 
dividend already paid on the preference shares, and providing for propor- 
tion of final dividend accrued on the preference shares to May 31, there 
remained £8,704. 6s. Iid. As a further reserve to meet depreciation in 
investments, the directors have carried £2,978, 5s. Lid. to contingencies 
fund, leaving a balance of £5,726. 1s. The directors recommend payment 
of a dividend at the full rate of 10 per cent. on the capital paid up on the 
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ordinary shares (£2,000) and a dividend of 6d. a share on the deferred 
shares (£1,000), leaving £2,726. 1s. to be carried forward. 

GLOBE TELEGRAPH & TRUST CO. (LTD.)- -The net revenue for the 
year ended May 31, after deduction of expenses, amounts to 
£210,472. 10s. 81. and makes, with £23,532. 3a. 4d. brought forward, 
a total of £239,004. 14s. From this amonnt there has been distributed 
£131,085. 10s. 2d in interim dividends, leaving an available balance 
of £107,919. 3s 10d. The directors now recommend payment of the 
following final dividends, viz. : 3s. per share (less tax) on the preference 
shares, making, with previous distributions, a total dividend for the 
year at rate of 6 per cent. per annum (less tax) and 63. per share net 
on the ordinary shares, making, with previous distributions, a divi- 
dend of 6 per cent. net for the year. These dividends will abaorb 
£19,922. 5s. 10d. and leave £27,996. 18s. to be carried forward. During 
the year 1,000 shares of £10 each in the Direct United States Cable 
Co. have been sold ; and the procceds have been invested in shares of 
the Mackay Companies and the Telegraph Construction & Maintenunce 
Co. The Right Hon. Viscount Midleton has been appointed a director 


of the company to fill the vacancy ereated by the death of the Marquis 


of Tweeddale. 

GREENWOOD & BATLEY (LTD )—The report for the year ended. March 
31 states that after providing for interest on debentures, ex penses. of 
management, &c., the accounts show a profit of £25,201. 16s. 7d.. making 
with £2,38]. 14s. Id. brought forward, £27,076. 10s. 8d. The directors 
have appropriated £8.000 for depreciation, £2.500 as provision for con- 
tingent loss on certain contracts, written £1.000 off. book value of an 
investment, provided £4.000 for additional plant and £1.500 for estimated 
charges to March 31, 1913, under the National Insurance Act. The 
directors recominend also payment of the dividend on the paid up cumu- 
lative preference share capital for the year (£7,027. 17s. 3d.). leaving to be 
carried forward £3,648, 13s. 5d. : 

MEXICAN LIGHT & POWER CO. /LTD.)— The accounts for 1911 show 
a net revenue (including 5745,848 brought forward) of $1,997,527. 
After transferring $50,000 to reserve and providing for dividends 
(amounting to 4 per cent. on the ordinary shares), the same as for 
each of the two preceding years, $984,127 has been carried forward. 
During the year the Nexapa reservoir was completed and good pro- 
gress made in the construction work of the Tenanga reservoir, which 
should be ready for use during the rainy season of 1912. The con- 
struction work to extend the system of canals and tunnels to divert 
several rivers in the Necaxa watershed has progressed satisfactorily, 
so that the water from one of the rivers will be available by the end 


of 1912. 

MEXICO TRAMWAYS CO. (LTD.)—Including $644,066 brought for- 
ward, the accounts for 1911 showed a net revenue of $2,027,597, out of 
which four quarterly dividends, amounting to 7 per cent,, have been 
paid, and 386,912 transferred to reserve(making it $2,600,000), leaving 
$186,566 to be curried forward. The electric track mileage has in- 
creased by 16:88 miles. A new line between Mixcoac and the City of 
Mexico, through the Calonia del Valle, has been put into operation. 
The company has commenced the construction of suburban lines to 
Puebla and Toluca, and anticipates completing during the year about 
7 miles of each line. It also contemplates the electrification of the 
mule line to Tlalnepantla and also the Santa Fé mule line. 


NAROBI ELECTRIC} POWER & ‘LIGHTING .CO. {(LTD.)—The number of 
units generated In 191] was o81.418 (against 416,621), the motors con- 
nected were equal to 173 B.H.P. (147 B.n.P.), the lights connected were 
equivalent to 8,193 (5.732) 8 e.p., street lighting 2.000 (2.000) 8 e.p., and 
the net profit was £2,027 (against £403). The latest advices from Nairobi 
indicate greatly improved results, and the revenue for the first quarter 
of 1912 is equal to that of the first two quarters of 1911. In consequence 
of the growing demand for current it has now become necessary to 
arrange for the installation of further plant, and additional powerstations 
on the Ruera river will be established. 

SINGAPORE ‘ELECTRIC{TRAMWAYS (LTD.) —The report for 1911 states 
that the excess of revenue over expenditure is £32,970, the profit for the 
year (after charging debenture interest. depreciation and royalty paid) 
being £5,050, an Increase of £2,053 over 1910. 344,155 more passengers 
were carried, but 75,402 fewer car-miles were run. The revenue from 
lighting and power supply shows a satisfactory increase, being 36 per 
cent. higher than in 1910 and 88 per cent. higher than in 1909. Not- 
withstanding that during the past three years the net profit was £7.034, 
after providing for debenture interest, depreciation, &c.. thus reducing 
the debit on profit and loss account to £0,183, the possibility of the pav- 
ment of regular dividends is rather remote, and in the opinion of the 
board the tramway undertaking stands at too high a figure in the books 
of the company. The directors recently instructed the general manager 
(Mr. J. H. Garratt) to make a valuation of the tramway undertaking and 
plant, and this valuation Mr. Garratt reports by cable to be £425,000. 
In view of this the board recommends that the 409.000 shares be reduced 


from £l to 7s. 6d. each. 

UNITED ELECTRIC TRAMWAYS OF MONTE VIDEO (LTD.)—At tlie 
meeting last week the chairman (Mr. G. A. Touche, M.P.) said that 
the capital expenditure during the year was £71,590, making a total 
of £1,832,061. They had provided the remainder of the cost of con- 
struction of the line to Maldonado and the greater part of the cost of 
the extension of the Colon line. That extension would be ready for 
service shortly. They had laid additional feeders, completed the 
extensions to the main car-shed and the installation of sundry items 
of additional plant. The trathc receipts showed an increase of 
£18,563, or over 6} per cent. The passengers carried numbered 
$4,662,138, against 52,474,355, an increase of 2,187,783. The working 


expenses (at 56°63 per cent.) increased 1°01 per cent. The increase: 
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was due to advances in wages and in the price of coal. The curre nt 
and future years would experience the full extra charge for these 
items, estimated at nearly £13,000 a year. There was also a proposal 
to apply to all industries in Uruguay the experiment of a statutory 
eight-hour day, and if the measure became law it would mean a 
further increase in working expens:s. The traíhe receipts for the 
seven months to the end of May showed that expansion had continued. 
For the six months to April the total receipts were £185,562, compared 
with £166,176, an increase of £19,186. Tho working expenses were 
52:97 per cent, compared with 51:17 per cent. On the present 
occasion, after paving debenture interest, &c., the preference dividend 
of 6 per cent. for the year, they proposed to pay a dividend on the 
ordinary shares for the year of 7 per cent. (as in 1910), leaving to be 
-carried forward £13,466. 


J. G. WHITE & CO. (LTD.)— The directors' report for the year ended 
Feb. 29 states that the results of the business show a net profit 
on the year’s trading of £87,106. 11s. 2d. The return of interest and 
dividends on investments during the year was equal to 6:5 per cent. 
-on the amount of the valuation. A further £25,000 is allocated out of 
profits to special dividend equalisation reserve, making this reserve 
£40,000. The directors recommend a dividend of 12 per cent. per 
annum on both classes of shares, and, iu addition, an extra dividend 
of 10s. per share on the ordinary shares. The balance to the credit of 
profit and loss, after bringing in £19,812. 13s. 9d. from previous 
account, deducting interim dividend paid on the preferred and ordinary 
shares at Jan. 1, 1912, and making provision for percentages due to 
directors and staff, is £85,211. 17s. This sum the directors recommend 
should be dealt with in paying a dividend of 6 per cent, (less tax) on 
the cumulative preferred shares and a dividend of 6 per cent. (less 
tax) on the ordinary shares for the half-year to Feb. 29 (making 12 per 
cent. for the year’, in paying an extra dividend of 1Cs. per share (less 
tax) on the ordinary share capital for the year, to apply £25,000 to 
special reserve for equalisation of dividends, leaving £21,211. 17s. to 
be carried forward. 
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NEW COMPANIES. 


FINCH & WHEELER (LTD.) (112,458.)-—Ree, June 7, capital £3,600 
in £1 shares (2,6000 6 per cent. preference), to carry on the business of 
electrical engineers, electricians, &c., and to adopt an agreement with 
A. E. Finch and F. H. Wheeler. Private company. First directors 
are A. E. Finch and F. H. Wheeler. Rey. otlice: 2, Old Queen-street, 
Westminster, S. W. 

LEMINGTON GLASS WORKS (LTD.) (122,552.))— teg. June 12, capital 
£25,000 in £1 shares (15,030 6 per cent. cumulative preference), to 
carry on the business of manufacturers of and dealers in glassware for 
lamps and other apparatus for use in connection with electric and 
other illumination and with the generation, distribution, supply and 
employment of electricity, &c , and to adopt an agreement. with 
Robertson Electric Lamps (Ltd.). Private company. First directors 
are H. Hirst and J. Fraser. Ree. oflice: 31, Copthall-avenue, E.C. 

LOUIS F. LIGHT SYND. (LTD.) (122,429.)— Reg. June 6, capital 
£12,000 in £1 shares, to carry on the business of manufacturers of and 
dealers in searchlights, lamps, generators, transmitters, electricians, 
£c, and to adopt an agreement with W. S. Searle and L. Girodo, 
Private company. First directors are W. S. Searle and any nominee 
Gf any) of Automobile & Petrol Synd. (who way nominate a director 
while holding 1,000 shares), and others to be appointed by subscribers. 
Reg. office: 20, Copthall-avenue, E.C. 

S. W. MARTYN & CO. (LTD.) (122,388.) - Reg. June 4, capital £10,000 
in 9,500 preference shares of £1 each and 10,000 ordinary shares of 1s. 
each, to take over the business carried on as S. W. Martyn & Co., and 
to carry on the business of automobile, mechanical, electrical, hydraulic 
and general engineers, &c. Private company. First directors are 
S. W. Martyn (managing director) and two others to be appointed by 


him. 
MORTGAGES AND CHARGES. 

BRILLIANT ARC LAMP & ENGINEERING CO. (LTD.)—Particulars of 
£200 debentures, created June 4, 1912, tiled pursuant to sec. 93 (3) of 
Companies (Consolidation) Act, 1908, whole amount being now issued. 
Property charged : Company's undertaking and property, present and 
future, including uncalled capital, No trustees. 

CAMPBELL & ISHERWOOD (LTD.|—AÀ memorandum of satisfaction in 
full on June 3, 1912, of debentures dated June 17, 1908, securing £400, 
has been filed. 

ELECTRICAL ADVERTISING CO. (LTD.)—Debenture dated May 23, 1912. 
to secure £132. 12s. 2d. Property charged : Company's undertaking and 
property. present and future, including uncalled capital, subject to prior 
charge for £700. Holders: London & Provincial Bank. | 

ELECTROMOBILE CO. (LTD).—Issue, on June 12, 1912. of £159. 15s. 
debentures, part of series of which particulars have already been filed. 

JOHN TINSLEY (LTD.)—!ssue on June 5, 1912, of £700 debentures, 
part of series of which particulars have already been filed. 

NOVELTY CONSTRUCTION CO. (LTD.)—Debenture, dated May 31, 
1912, to secure £915, charged on company's undertaking and property, 
present and future including uncalled and unpaid capital. Holder, 


.J. S. Hecht. 
RECEIVERSHIP. 


GAVAN INRIG (LTD)—E. Bull, of 10, Oid Jewry-chambers, E.C. 
.ceased to act as receiver and manager on April 11, 1912. 
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CITY NOTES. 
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MEMORANDA (June 20).—Bank rate 5 per cent. (since May 9, 1912), 
Price of silver, 28}d. per oz. Consols 75 }} —75 } for money ; 75; — 76 for 
account. Consols Pay Day, July 3; Stock and Shares Continuation 
Days, June 26 and July 10. Ticket Days, June 27 and July 11; Pay 
Days, June 28 and July 12; Mining Shares Carry Over Day, June 25. 

Priors or MkTaLs (London).—Copper, 79}; three months, 801. 
Lead, English, 1835; —18 5; Foreign, 17}8—18-5. Spelter, 253—251; 
Tin, English, 2084—-209}; Foreign, cash, 206}; three months, 196}. 
Iron, Cleveland, cash, 54/44 ; three months, 55/2). 


EDMUNDSON’S ELECTRICITY CORPN. (LTD.)—The directors have pre- 
pared a scheme for adjusting the capital account. so as to enable them to 
resume the payment of dividends on the preference shares. Under the 
scheme, which has been submitted to and approved by some of the largest 
holders of preference and ordinary shares, it is proposed to reduce the 
paid-up capital by £160,000 by writing £2 per share off 80,000 ordinary 
shares of £5 each; to split the existing 80,000 six per cent. cumulative 
preference shares of £5 each into 40,000 six per cent. cumulative pre- 
ference and 40,000 six per cent. non-cumulative preference shares of £5 
each, the cumulative preference shares to rank for dividend ahead of the 
non-cumulative preference shares until the latter have received their full 
6 per cent. dividend for two successive years, when the non-cumulative 
dividend will become ceumnlative and both classes of shares will rank 
pari passu and be consolidated into a single elass as at present: to attach 
to both classes of preference shares the right to participate in further 
profits with the ordinary shares to the extent of | per cent. for every 
l per eent. paid on the ordinary shares. op to a masinium of 7 per cent., 
inclusive of the fixed 6 percent. dividend. 

LETTERS PATENT INSURANCE CO. (LTD.)—This compeny is inviting 
subscription for 125.000 6 per cent. cumulative purticipating preference 
shares of £1 each, 2,000 6 per cent. cumulative participating preference 
shares of £50 each, and 225.000 ordinary shares of Is. each at par. The 
preference shares ave pavable ia instalments as set out in the abridged 
prospectus, Which appears on another page, and the ordinary shares are 
payable on appheation. Each subseriber of. preference shares will be 
entitled to apply for and have allotted to him 50 ordinary shares in 
respect of each preference share of £50, and one ordinary share in respect 
of each preference share of £b each allotted to him. The company has 
been formed to undertake Insurances to cover the liability of patentees 
and others (so far as the law allows) for the costs and ex penses of prose 
cuting and defending actions in connection with letters patent, designs, 
trade marks and other monopolies, The company is advised by Prof. 
Hearson (of Messrs. Phillips & Leigh, chartered patent agents) that about 
30,000 patents are applied. for in. this country annualiv.that there are 
about 85.000 English patents in foree. that there are about 25,000 
designs and 10,000 trade marks applied for aonually at the British Patent 
Othice, that there are about 250,000 trade marks and designs in force, and 
that over 700.090 patents are in torce abroad. Lt is intended to issue 
policies not only to patentees but also to licensees, In order to safeguard 
itself to a reasonable extent the company will. so far as may be necessary 
prior to acceptance of an insurance, submit the matter to one or more of 
its experts and specialists, and will also make investigation as to the value 
of the patent. Estimates of ex penses and profits have been made, and it 
is estimated that there will be a balance protit of £43,000 available for 
dividends and reserves. The company have a representative advisory 
council and list of examiners, "The subscription list opened yesterday 
(Thursday? and will close on or before Monday next for town and 
Thursday, June 27. for country and abroad. 

SUNDERLAND & DISTRICT ELECTRIC TRAMWAYS (LTD.) —A scheme 
has been prepared for the reorganisation of the capital of tlie com- 
pany. The holders of the prior lien bonds and first mortgage deben- 
tures are asked to sanction the creation of £30,000 5} per cent. prior 
lien bonds, of which £20,000 are now to be issued. The existiny prior 
lien bonds are to be paid olf. The existing 5 per cent. first mortgage 
debentures for £160,000 are to have 25 per cent. of their nominal value 
replaced by first income bonds, and similar income bonds will be issued 
for arrears of interest to June 30, 1912. The second charge certificate 
holders will receive 50 per cent. of their nominal value an accrued 
interest, together with a further 50 per cent. in deferred income 
bonds, ranking after the others. £590 per annum is to be set aside as 
a sinking fund to provide for the redemption of the prior lien bonds. 


STOCK EXCHANGE NOTICES.— The Stock Excbange Committee have 
ordered £155,000 additional 5 per cent. first mortgage ecnvertible 
bonds of £20 each of the Cuban Telephone Co. and £100,000 additional 
5 per cent. first debenture stock ot the United Electric. Tramways of 
Monte Video (Ltd.) to be quoted. The Committee have also granted 
quotations to a further issue of $250,000 general mortgage 43 per cent. 
30-vear gold bonds of the Consolidated Gas, Electric Light & Power Co. 
of Baltimore, and £150,000 5 per cent. registered. debentures of the 
South America Light & Power Co. 

YORKSHIRE (WEST RIDING) ELECTRIC TRAMWAYS CO. (LTD.)—Th 
directors have declared, out of the pretits for the half-year ending 3th 
inst., an interim dividend at rate of 3 per cent. per annum on the 6 pr 
cent. cumulative preference shares, less tax. 

YORKSHIRE (WOOLLEN DISTRICT) ELECTRIC TRAMWAYS CO. (LTD.)-- 
The revenue for the past year amounted to £56,520, compared wit 
£52,890 in the previous 12 months. After adding £1,500 to renewals 
account, £9,540 is available for distribution, compared with £8,105, 
and the dividend recommended on the ordinary shares is 3 per cent. 
against 2}. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIO 
RECEIPTS. 


ELECTRICAL COMPANIES' SHARE LIST. 
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Anglo-Argentine — .....-.. & AD | EAS] ae 2,741 25 h 238271 t Pye 10 pe | 6 per Cent. Cum. Second Pref. ...... 10—11 511 6 | Feb, Aug 4 - 
Ashton-under-Lyne........ A. | 360 | — a0 | 12 | 8032 k St. ^ o. 44 per Cent. Deb. Stock (red.) ......| 100 —102 | 4 9 O | Jan, July oe n 
Ayr Corporation ........ E 332 |+ 31 4 i — 58 5 5/6 | Brompton & Kensington Elec. Sup. Ord...| 81—8t |517 6  March....| °° is 
Barnsley ..... n ^ A 1721 — 64] 23 pee — 5) 3/6 | Do. 7 ver Cent. Pref. ............ eese 7i—8h | 4 9 O | Mar, Sept gat] ;i 
crece Hp e | ^ 10) 23 7312 [v "5 2/6 Charing Cross (W. End & city) EL Su Stal wur B 6 D AE 
Bath Electric Trams, Ltd.. n 12 947 ' J kk ity) El. oup. vo. eb, Aug | 7 d 
Birmingham Corporation » 15] 10,540 H 3.625 it cess H 34.000 5 2/3 E 44 per Cent. Pref. ....... PUER VA 41 —4i |417 3 Feb, Aug 4M .. 
Birmingham & Mid'and... ‘i 7 aa” Gee e 2 tah + 34, St. 4% . 4 per Cent. Deb. Stock (red.) ...... 94 —96 |4 3 0; Jan, July | °° is 
į Blackpool & Fleetwood ... i | ; * St 4% Do. dw nit Deb. PPAR east tee | de d MN FO poss 
ration a . i ndertaking 44% Cum. Pref... an, Ju ae e. 
"eren A "| M6j+ 29 |tT | 13559 |- 5 3/0 | Chelsea Electric Supply Ord. -o.s +s+... 4-4 |5 2 6| March... | 7| 7 
Bos «uorspARo AR Ex n | May 17| 3008| + 152 20 60.748 St. | 44% Do. 4} per Cent. Deb. Stock (red.) ....| 99 —102 | 4 8 3) June, Dec 5311 93i 
Bournemouth Corporation..| June 12 y 579 Bet 35 | t10 us T St. | 44% | Chiswick Elec. Supp. Gorp. Ist Mort. Db. 31 —944|4 15 0 T 191 Ui 
Bradford Corporation ....| ,  12| 5,24| — 2138] 10 4 RN 10| 10/0 | City of London Electric Lighting Ord..... 171—184 | 4 6 6 | Feb, Aug 
Briehton Corporation...... 2» | 993] 4 36] H 10536 i | .10 6/0 Do. 6 per Cent. Cum. Pref. .......... 14 —16 |3 1S O , Jan, July : .. 
Bristol Trams & Carriage ..| „ 14| 6857| + 363! 24 156 130 » St. 5% Do. 5 per Cent. Deb. Stock (red.)...... 120 —123 | 4 1 3| June, Dec i da 
Burnley Corporation ...... ^ B 1438 | -- 118! 42 52396 + 13,527 fi St. | 44% | Do. 44 per Cent. 2nd Deb. Stock (red.)..| 101 —104 | 4 8 6) Jan, July " . 
Burton Corporation IT M Rr 5 l6 er. ds ll 11 2811 + 9 6 | 10, 8/0 County of London Elec. Supply Ord. sere 101 —1 1} | 3 6 6 Feb, Aug " is ee 
Bury Corporation ........ 4 16 1:235. | ot. 2| yi 14706 = 10) 6/0 | Do. 6 per Cent. Cum. Pref. ..... «ees llà—ll£ | 5 1 O | Mar, Sept | Sias 
Calcutta Tramways Co. ....| s 15 |m56986| — R3,291 | 24 !n2,355.472 + 12 || St. 44% Do. 4} per Cent. Deb. Stock (red.) ....| 103 —110 | 4 2 O| Jan, July v] 
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Cardiff Corporation........ i 2347 | — RO t 24308 T 68 5| .. | Edmundson's Elec. Corp. Ord..........- à—1 T June, July H 
Central London Railway ;..| »  15| 4487|— 685! 24 | 111292 |— B. Be. Soenbanb Com. PIME verses e| arm y 4 | May. Nov. + 
City & South London Rly...| , 16| 2823|— 172| 24 15496 |— 13,370 || St. 44% | Do. 44 perCent. Ist Mort. Deb. (red)..| 86 — 529 July a ae 
Cork Electric Trams Co..... ^ 12 528 | — 42| 24 pens a 5| 3/0 | Folkestone Electricity Supply Co. Ord. .. 4#—St | 514 O April, Oct $e “ 
CONN (rocoweexv evi fi 7 1808 | — 632 10 18/633 = 5 2/6 Do. 5 per Cent. Cum. Pref. .......... 4l—5; 415 O0 Mar, Sept = “ 
Devonport & Dist. Trams ..|  ,, 7 538| - 119| 23 12 047 = St. 44% | Do. 44 Ist Deb. Stock (red.) ...... 94—97 | 412 9 Feb, Aue| °° i» 
Dover Corporation ........ » 145 251 | + 12| n 2 570 LÀ 5, 5/0 | Hove Electric Lighting Ord. .......- 5t—7t | 6 4 0j April, Oct | "* - 
Dublin & Lucan Railway .. w^ 14 158 |^ 5| 24 3127 I | St. 4195 | Isle of Wight E. L. & P. Co. Deb. Stock ..| 89 —92 14 17 93, ia ee e. 
Dublin United. ... 6060s d qu 6,0085 | + 139 | 40 134/266 T | S5 5/0 | Kensineten & Knightsbridge Ord. ...... 7L —1 | 518 0| Feb, Aug . e. 
Dudley-Stourbridge ...... i J 8? = Bill 3 19'008 T | 5 6% | Do. 6 per Cent. Ist Pref. ......... eos] 09 —S$ | 514 0 | Jan, July ks d 
Dundee Corporation ue Mnt iL 12 1.185 + 22 4 47 » St |4 ^ Do. A 4 per Cent. Deb. Stock (red.) rtr 92 —95 4 56 m p^ — 
Rest Ham Council ........ »- 151 de ea i 67 j- St. | 4% | Kensington & Knetbe. Co. & Notting Hill 
Exeter Corporation ...... E 327 | — ol it en a Co. (Joint Station) 4% Deb. Stock (red.)..| 93 —96 | 4 4 4) April, Oct] °° | ~ 
Gateshead & Dist. Trams .. p ? 1.047 | —  158| 23 t ov X St. 4}% | Kent Elec. Power Co. lrred. Deb. Stock ..| 80 —84 | 5 !0 O | Jan, July - ee 
Glasgow Corporation ...... » 5] 19467 | 3 85! 24 137.262 = 3, 1/^ | London Elec. Supply Ord. ........ ee lg—'2 | 4 5 6 Mar, Sept li] .. 
Goop Trami . cic ces ees s» 46 125 | — ll | 24 2.56 TW 5 3/0 | Doe 6per Cent. Pref. ..... eee 45—St | 517 O | Mar, Sept |. a .. 
Gloucester Corpn. err d emi i , ? z St. | 495 9z 4 per Cent Ist Mort. Deb. rere nr tt) 99 —93 4 6 0 Jan, July 90} eis 
Gravesend Northfleet...... A 7 i198 | — "134 33 4640 5 2/0 | Metropolitan Electric Supply Ord. ...... 31—4 5 0 O0 | April, Oct J| .. 
Great Northern & City Rly.. E 1.559 | + 163! 24 39:329 T 5 2/3 Do. 44 per Cent. Cum. Pref. .......... 4—4 $5 30 Iam July) * .t 
Greenock & Port Glasgow.. d 7 "f: RU 45 | 23 aKa T St 44% | Do. 44 per Cent. Deb. Stock Ist Mort...) 10! —103 | 4 7 3 , Juns, Dec sa =- 
Halifax Corporation ...... ze oU 1.973 | 4- 11 | #10 es P St 34%! Do. 3} per Cent. Mort. Deb. Stock red.)| 854—387} | 4 O O| Jan. July |. °° t. 
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Hastings Elec. Trams Co. ..| W 13 912| — maa] 24 Er + St. 43°% | Newcastle & District E. L. 4 Mt. Do. St. | 87 —90 |5 1 9 "T , ee 
Hong Kong ........ esee »  19|$10,427 | + $948 | 24 $261 577 " 5| 2/6 | Newcastle Elec. Supply 5 per Cent. non- 
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Jarrow dr Seid Sie qr x 7 vo A 97 | 23 2915 T 10, 6/0 | Notting Hill E. L. Co.6% Non.Com. Pref.) l0t—-Ilt | 5 6 6| m z ee 
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etropolitan Dist. Railway.. » 15112946 l 445 24 301.831. |+ 13.615 |) St. 44% Do. 44 Ist Mort. Deb. Stock (red.) ....| 738 —83 | 5 !2 0 ' April, Oct 4l t. 
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‘Oldham, Ashton & Hyde 2 708 | + 4| 23 13637 |+ St. 6% | Do. 6perCent. Cum. Pref. .......... 934—351 | 6 6 0 | Feb, Aug | 94| 93} 
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ý ” » , ee on. . DOCK oor ttt n T uL. ae eb, We x 
i, Loris OA ce ZI : 2 e m 2 ae Pa 1| 8:d.| Metropolitan Elec. Tramways Ord.......|  4—1 | 500 | ii us ET X 
, v ton LEE [II] , 1 es Do. Deferred "99:229 ee ee ee i— å PEN April seve 32 
np Corpn.....| , 5 2 + x T ee . 1| 0/6 | Do. 5per Cent. Cum. Pref. ..........| - 33-93 | 518 3| Feb, Aug | 54 [| ~ 
Wexenau pesce] s 2) 108 | > $| 2| 205 |+ dE SEU t EE TEE EARS 
Yorkshire Woher M esi ” : WH + ED 2 Heck. = St. | 12% |Metropolitan Railway Consolidated...... | 64 —544 | 2 18 O| =en Aue! 674! 645 
5 ———. : RUP * No allowance nas been made tor accrued interest or redemption, 


(a) These comparisons are with the corresponding period last year, * Partly electrical. * €x dividend. t The London Stock Exchange Coram tte have Gecktaed te (cote iat 
af Winus 2 daye § Decrease attributable to strike. f Plus 3 daya Y Plus 2 dave GIIZEQ DY WS NU CS E we 
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ELECTRICAL COMPANIES’ SHARE LEST .—Coentinued:. 


Last rr . i i NESS fon R K - 7 7 2 R : ea 
E Dm- NAME. Wed., Pik CENE DIVIDEND WEEK TO E De NAME. Wed. i Cae eee wes 
94 |DEND June 19 |YimLoED. _Juneg 19. | V 'ogup June 19. YigLpED. = June 19. 
Hign.| Low 
Electric Railways and Tramways— Continued. | £ est. | est High-Low 
St. 28% | Metropolitan Rly. Surplus Lands Stocks | 67 —69 | 3 19 à | Feb, Aug |. 68i 67i Telephones. 8 s. d. - | est. | est. 
t. 5i Do. 3k per Cent. Preference ...... 86 —88 3 19 6: Feb Aug 871, 2 00 2$ Amer. Telephn. & Telegh. Cap. Stoos 148} —1504 56 9 oe ee ee 
St |3 Do. 3} per Cent. "A" Preference....| 85 —87 | 4 0 5 Feb, Aug | 87! 853]"° 4% | Do. Coll. Trust $1.000 4 per Ceat. Bds.; 954—97) | 4 2 9| Jan. July ee Za 
St./ 34%! Do. 3} per Cent. Convertible Pref. .... 87 —89 |3 18 6| Feb, Aue | 98. -- fot 4% | Do. 4% Cons. Bonds 1936 ....... ...| 116 —118;3 7 9 ix eje 
2 314 PS 3 per Ss pepe OE ..| 86 —9i 1317 9 | Jan, July | 8 PE 2 Ano T arue Tel. 5% ist Mt. Db. Stk. 102, m : P^ 6 eae Sep ee i 
0. perCent." A" Deb. Stock ....| 88 —90 à vx . , Chili Telephone .......... eee eene ugust .. ES 
St |`". | Metropolitan District Railway Ord. ....| 4241—43 318 6] Jan July | jj! 42] 10/7. | Monte Video Telephone Ord. .......... LH (513 3 xA E EN 
St. | 43% Do, 44 First Pref............ Ten 90 —92 |4 17 9 | Feb, A E lj : 1 0/6 | Do Soper Cent. Pref. ........- eee ' ¿4—4 514 O May, Nov "s D 
St. 34% Do. Assented Ext. Pref. (tnt. Guar. by , ug t. 6% National Co. Pref. Stock ....... 4 99 99 een 100 —103, 5 16 9 Feb, Aug 1013 991 
Und. Elec. Rlys. Co. of Lendon, Ltd.)) 76 —78 | 411 O| Feb, Aug pt 6% Do. Def Stack ulscccsevoESEceT QNS 143 —145 | 4 2 9| Feb, Aug 149 | 140} 
St 3 Do. 3 per Cent. Consoltd. Rent-charge| 75 —77 | 3 18 O Jan, July | 754! "* | 5 2/6 Do. 5 per Cent. non-Cum. 3rd Pref. | 6 —6ł |4 0 O| Feb, Aug 63] 6j, 
a " Do: an Cent: Midland Rent-charge| 100 —102 | 3 19 3 | Jan, July boe ei n New Tue Telephone Co. 30 yr. Bnds...! 2 ——10014 10 0 » 99%} 99} 
. A uar. Stoc per Dti oss 88 —90 4 i : et I MA : TIENTAL «....»scceeseo eoe eoceconaocvos i 19—l [ES 411 6 A il, Y "I" 
St. | 6% Do 6 per Cent. Perp. Deb. Stock ....} 144 —146 | 4 P: : pet July 4444! ! 0/7; | Do. 6 per Cert. Cum. Pref. .......... ' H-1à |416 0: April. ect ar 
St | 4% | Do. 4perCent. Ditto ........---.-- 95 —93 |4 2 6| Jan. July. 974 26er 176, Do. 4 per Cent. Red. Deb. StOCk suisse ; 89 —91 | 4 8 O' Jan, July} f >» 
Bid ree E Laon Ag eee fr—ye |8 0O O| April, Oct | =: = s 3o UD ES of SED 44°4 Db. Stk, (red.) 99$ —1014,4 8 6. Jan, a 25 
i : SPIeE IS caren es — M : ni . 8 -— i : 
St|449,| Dor dipper Cent. Deb. Stock ::..1.. ub S pe MN S 251 Do Sper cont cum Frakes im 14095 june Dae Ev Y 
1] 1/28 | S. Met. Elec. Trams & Ltg. 6% Cm. Pref.) — 4 — > g 9, May, Nov | :: | "t Be 44%] Do 4% Deb. St. Red. QIUINUUU 3028-1044 4 6 0 i Si p. vi 
St | 4% | Do. 4perCent Deb. Stock ...-.....- 72 — 57383 | Jan, July valle 8 SON thee ey Jane: July as 
100) 5% | Sunderland Dist.Elec.Trms.595 IstMtDb os 8 4 0| Jan, July je - Fi " | 
10 is UE EE Rys. Lon. Shares ...... 4—4} z : i i nancial Investments. | | 
m o. M BoldSeds ves cere rie s ia 109 — i op (03 ' Ele " MEE 
e de cou qu Da ter ee Mud = ; 8 hes ES ooi i ae ete Ara Ie ment 6% Cum. Pref.. pid | 7 8 O| Jan, July | e | 
B t | Yorkshire (W.R.) Elec. Trams, Ord, s+.) d Sus June Dee Lika Du bp cathe 1 135—174 oo ee poe ao. Uk 
m o. 6perCent. Cum. Pref. .......... 3 —3 .. Uh to .. 1810 ò% | eme X MR er ee E n EE f 
Wlar po are ent tes oe oo E ze fun mute E 0% | Submarine Cables Trust (Cert.) ........| 127 —130 1412 OlAprl Oct | | + 
Electric Manufacturing, &c. | Colonial and Foreign Elactric 
St. | 439% | Anchor Cable Co. 44°% Deb. Stock ...... 994—101 4 9 O E ru Railways, Tramway;, &c | | 
: o5: An EN Meter Ord......... se R—# |7 80, e pod | : 
/ Ju wes : ] 3 . 
1| in eee. MEC TT Mes 714 0 | April, Oct XN. ? 2 | dn NU 53% com Ist Pref..... rt dc 2: l O | April, Oct | 533] S9 
: am Babcock & Wilcox Ord. ex bonus share 3 ie 800! April, Oé 3j 3u 5 PES D 49; Deb. Stock e IU 944—990 |4 3 $ inte De n 95 
{75 o. Pref ....e.lee eerte i — 313 9; H^ cu. oes . jae o. 449, Deb. Stock ........ d i 
5| 6/0 | British Insulated & Helsby Cables Ord...| 71—8t |6 1 64 July, Feb, © | - [et 5%") tDo. 587 "Deb. Stk. eto 101^ 193. i D o s 102 teat 
5 3/0 | Do. GperCent. Pref...ccseseseceeees oot | 4 9 0. Jan’ July | ¿| se [Bt 5% | Auckland Elec. Trams. 5% Deb. (red.)..| 194 —106 , 414 3° Jan,” 2b nee 
at 44% D. d M Hi De (red.).. od —103 |4 8 0'! Jan, July Sa | ux 5 4/0 Brisbane Elec. Trms.Invest.Ord xd &bonus i —7} 5 6 9° us July 7s "a 
1] B% | Do. St» Mort Deb Stock sce 108 108 | 418 3) «2 0 n! rt le? BG.) Do ap percent Db, Prov Gerisiio 109 —103 14 8 9. Jam Jur |: | 
St | 445% | British Thoms n-Houst'n 44% Ist MLDb| c6 —33 | 411 9 | Mar, Sept | +, «+ St, 8% | British Columbia El. Rly. Df. Ord....... 135 —140 | 5 1 lae Aa | rabaj mái 
3| .. | British Westinghouse 10 per Cent. Pref... +45 — th 2 Feb. rel 0 [5t 655 Do Pref. Ord Stock iino 118 —123 | A 1? m. Mu DE pe 125" 
100| 6% | Do. 6 per Cent. Prior Lien Dbs. (red.) | 10: —104 | 5 15 6 e PM t| 59? | Do. 5% Cum. Perp. Pref. Stock........ TL 114 | JE MANN UE 
St | 4% | Do. 4perCent. Mort. Deb. Stock ....| 61 —64 |6 5 0 "aar! uu) [40 448: Do. 4} per Gent. Ist Mort. Debs... Sion oe oo ee a 
St | 5%% | Brush Elec. Eng. Co. Prior Lien Deb Stk | 774—324 | 6 5 y Jan: July s. .. hoo 4195 Do. Vancouver ‘Power Deb ane | tor ney 408 du ADD et B 
St 143%! Do. 44° Perp.lst Deb. Stk ........ 32 —57 | 718 9| Mar, Sept * | USt 4195 Do. 4195 Perp. Con. Di sp | 1024—1044. 4 i 3 Jan: UY aod 1035 
St. 44% | Do. Perpetual 2nd Deb. Stock ...... 37 —42 1] 8 O| Jan, Jul .. | i. [St | 595 | Buenos Ayres Lacroze Trams Ist Mt. Db. 101 —103 | 4 17 Y 
5210/0 | Callender's Cable Con. Ord........ e. 107-119 |6 10 3 | Jan. July | i'd 101[St. | 6% | Buenos Ayres Port & City Tram, Ist Mt. Dan sepu ous 
9| 2/6 | Do. 5 per Cent. Cum. Pref........... 5—5} |417 6 Jan, July, Ss. e Deb eStock: Losses Sa oem M |, 98 —102| 5 18 O; Feb, A 1014 
St. | 4195 | Do. 4} per Cent. Ist Mort. Debs. (red.)| 100 —102 | 4 8 3 ! Nov. M RE X. dex 5 4/6 | Calcutta Tramways (1 to 137,610) ...... 6) —6j 5 ar Geer > 
1/6 \tCastner-Kellner Alkali Co. ..... esee 31—3f 5 6 9 May, Nov RE. xs 5 2/6 Do. 5 per Cent. Cum. Pref. eiu coe bs 44—SH 4 19 o ret nus es ur 
St.|4495 |, Do. 44 per Cent. Ist mort. Deb. -red.).] 10: —109 | 4 4 O Feb’ Auz «+ | e. {St i 44°, Do. 4355 Ist Deb. Stock uites eee ee ae an, July 4| c 
OH eh naa pum D A eae Cree ae S—Lb 7 5 6 Mach... | | 1 9/6. Cape Electric Tram Shares uc zi qs up ; 
i 02i M EU. Vaio vu d da pte ps i-r ls : 0 April, O-t d o vus i n i. ud dr MU. Co.(1904)Sh. SRL -54 | 4 6 0| F,my, A.N 51 5k 
3 7/4 | cremptes & Go (Nos, 1 to 85000) coi] bE April, Ost mo n Bt SS colombo Tr & Lin Su REME Db 94 —98 | 5 2 0| May, Nov 56 
100, 5% Do. 5per Cent Ist Mort. Debs. (red.).. 53—68 | 8 6 0 jan. duy T | ox ae 597 Havana Elec. Ry Con. Mt 50/ $1 000 50 | 2'9 May, Nov | 97i 
5| 1 Dick, Kerr & Co. Ord. ......- een aie cs J| H—3 1519 G! 1 dd | i | Si ‘ year Coup. Bds. .....ssceeeeeee 100 —103/4 :7 O Feb, Au vs 
5| 0/77}! Do. 6perCent. Cum. Pref. .......... |1—lí 15 6 6! Sept .... c e [109 5% fHong Kone Trams. Co. 5 per Cent. Ast! p i s; > 
St. |44% | Do. 4$ per Cent. Deb. Stock ........ 97 —100| 4 M 3 | Jan, July | "e Mort Dabs secere v wiciekioasads , BL —85 | 512 0! June, Dec | - ve 
9| .. | Edison & Swan United (“ A " Sh.) (£3 pd. fe—- 3 Feb, Aue °° .. 11 .. Kalgoorlie Elec. Trams. Sh...... 4-5 i ` 
Dl oe | Do. (£5 paid) cas ngs cos odes ree ee eae 1) —24 n Feb, Aug °° | .. ISt.: 5% | Do. Sper Cent. * A" Deb. Stock .... 8)—93 5 7 6 Jan July 2 = 
St | 4% | Do, 4 per Cent. Mort. Deb. Stock (red.| 63 —72 | 511 O | June Dec: ** | = St. 6% | Do. 6perCent.“ B" Ditto ........ 56 —60 110 6 O Jan, July | 59 | .. 
St. | 5°5 | Do. - 5 per Cent. 2nd Deb. Stock ...... 75 —73 | 6 M O| Mar, Sept. c | «+ | 1 9/70. Lisbon Elec. Trams. Ord............+-- | —1 416 0 July ae e 
2; 2$°4 | Electric Construction Co... .... «eese }—1 514 3 Jan, July © | e 110/7} De. 6 per Cent. Cum. Pref............ 1 a 4 16 0. Jan jui; 
2/1/41 | Do. 7 per Cent. Cum. Pref........... 1} —2 700! July s .. Ht. | 5% | Do. Sper Cent. Reg. Mort Debs. .... | 94 —98 15 2 0; Ja , ‘ile is p" 
St | 495, | Do. 4per Cent. Perp. Ist Mort. Debs...) 71 —76 |5 9 O ' Jan July” |. [st 5% | Madras Elec. Trams. 595 Deb. Stock....| 102 —104 | 4 16 0 | "i Jul h i 
10| 5/0 | General Electric (1999) 5% Cum. Pref. ..| 94—98 ; 5 4 O0 | June, Dec 9j, .. [100 5% | Manaos Trams & Lt. Co. 5% Debs....... 92-95 5 5 6° Pap RGA) 
St| 49, | Do. 4 per Cent. Ist Mort. Debs. ...... 85 —9) |411 6 Ma, Sept!) ~ .. f.. 5% Manila Elec. Ry. $1,000 Gold Bonds....| 102 —104 | 4 16 0 Feb, Aug | 1038) 103 
5 12/0 | Henley’s Telegraph Works Ord. ........| !11—1?71 | $ 16 O Feb, Aug ^ -* | 100, $12 | Mexicc Trams. Co. Com. St............. 123 —125/ 5 12 0 : 1241! 1232 
S| 2/3 | Do. 44 per Cent. Pref. .... eese 44—5h 4 9 O)| Feb. Aug || ee fee 5% | Do Gen. Con. Ist Mrt. 595 Gold Bds| 98j—105j 4 19 6 2 93]| 99 
St. | 44% Ip: 4} per Cent. Ist Mort Deb. Stock..| 101 —103 ; 4 7 o | Mar, pt 1 $024 .. #100, 6% | Do. 6% 50 yr. Mort. Bds. .......... 1044—10c} 5 13 0) 2s 106 , 105j 
10 .. | India Rubber, Gut. Per., &c, Works Ord.| 6 —8 ..  — Feb, Aug Bil Bit. | 4125; Montreal St. Ry. Sterling 4} per Cent. i i 
10, 5/0 | Do. Sper Cent. Cum. Pref. ..........| 9t—10t | 5 0 0 , MEN Debs. (1922) (Nos. 621 to 2.002) i100 —102 | 4 8 0! Feb, A 
100, 4% | Do. 4 per Cent. Debs. (red) ......-- 9) —93 |4 6 0 April Oct | - | -- [St, 44%) Do. , do. (Nos. 1 to 4,600 21111151100 21021 4 6 6l — ee 5 | 1008 
St.| 595 | Johnson & Phiilips 5?5 Ist Mt Deb. Stk | 80 —83 |6 0 9 L sa, i > 1, 0/6 , Perth Elec. Trams Ord. .............. 1l3à—1& |1 18 O| May Vo 
l| .. | National Elec. Construction Co. ........ i s April cece) ce e [St 5% | Do. Ist Mt. Db. Stock .-...s es reess 101 —104 | 4 12 € | Jan, July} e | = 
i i UC B Fa Ltd., Ord. — i : Nov. .... <, ° 5. 3/0 ie dein E Trams. & Supply Co. 695 i 
ss o. 6 per Cent. Cum. Pref. .......... — : May, Nov ~= : NM, PP. erae a EE SVO ELM 54)—5b | 5 6 6 we e» - 
St.| 44%! Do. 4} per Cent. Perp. Deb. Stock....| 68 —71 | 610 0 Jan, July eee ete Do. 43% Ist Mort. Deb. Stk. ........ 9101 4 9 0 : e oe 
5; .. | Simplex Conduits 6 per Cent. Cum. Pref.| — 4$—5 e T .. i00. $1} | Rio Janeiro Tram. Lt. & P. Co. ........ 146 —148 13 7 6 ; 1453 141 
12! 30/. | Telegraph Construction & Maintenance. . —35 |516 9 | Mar, July | 336. -f | 5% Do. 30 yr. Gold Bnds............... 106 —107 4 13 6 : 106} 1062 
100| 4% | Do, 4 per Cent. Deo. Bonds (1909).... 994—101} 319 O Jan, July sa 109) 5% Do. 90 yr. Mt. Büds.. «ters 93 —100 5 0 0 : 934 99} 
1} 1/0 | Vickers, Ltd., Ord. ..... ibas eite Ms 14 —2 | 5 0 0 i 2, 14.00 $2} Sao Paulo Tramway, Lt. Power $100 St.! 244 —24? 4 0 3 2544 247 
l| 0/6 | Do. SperCent. non-Cum. Preference..| 192 —1 ! 4 4 0) l>.. f.. | 594 ; fDo. S per Cent. ist Mt. $500 Db | 1051—1074 4 13 O0 ' June, D 106}: 106 
St. 5% Do. 5 per Cent. non-Cum. Preferred ..| 105 —109 '4 11 9 | n: .. |.. iSt. 595 | Do. 5 percent. Perp. Cons. Deb. Stock: 103—105} 4 15 C | oe aa 105 | 104 
St; 495 | Do. 4perCent. Ist Mort. Db. Sk. (red.)| 102 —102 1318 61! June, Dec | 100. .. [100 4495! Toronto Ry. Co. ist Mt. 44% Ster. Bnds.| 99 —101 (4 9 0 ' Feb, Au ; 
100 44% | +Do. 4} per Cent. 2nd Mort. Deb. (red.)| 102} —104}| 4 6 C June Dec | i °° , Pia ¢ id 
100, 595 | tDo. 5 per Cent. 3rd Mort. Debs. Scrip..| 104 —1066 1414 3 | 1041, are Colonial and Foreign Electricity 
10; 12% T White & Co. 6% Cum. Pref. ...... 141—151, 8 9 0 "m . .. Supply, &c. : | 
l| .. | Willians & Robinson Ord. ..... eee 4—t bec pe, Oee uve eel , 
_5| .. | Do. 6perCent. Cam. Pref. ..........| d 1 ae Apr, Oct | c ++ | 5 3/0 | Adelaide Elec Supply Co. 695, Cu. Pr. ..| 54—51 15 6 6 Mar, Sept | | «= 
3t. | 4% | tDo. 4 per Cent. Ist Mort. Debs. ..----| 58 —60 6 13 0 | May, Nov . | oee ES 525 | tDo. 5% Deb. Stk. ......... ur oca od 103-1053, 4 15 O is 1053; >» 
Telepraphs 10 6/0 Bombay E.S. & T. 6?, Cum. Pref. ......| Ule—tl# 5 3 0 | TM s . 
10; 80 | Amazon Telegraph pini: nu Vrae eQe6| 7-70 05 3 0| June, Dez | Ho —.. 100 d Do. Soe Coit ond Mort Doo Since 33 Zio 4 19 o T d ud 
100 5% Do. 5 per Cent. Debs. (red.) TES G7i —991 5 1 5 Jan, uly E | Ad 5 5/0 | Calcutta Elec. Supply Orde voc ce es 7 —7} ELE ice Th 
St. | 15/0 | Anglo-American Telegraph Crd.....---- —67 |49 9 EM AUN "10. 1093} 5 2/6 ; Do. 5% Cum, Pref. ......... ees. 48 —5i 116 6| ici A: m 
St. | 30/0| Do. Preferred ......-- — s.. 109 —110} 5 9 OLÍF.Mr,AgN| 19. 10109 Se, | Calgary Fower Co. 5% Ist Mort. Bnds...| 974-594 5 9 6 | as 99) 98$ 
St.|30/0! Do. Deferred I mát | 25p-258$ | 5 19. O | F.My,A2.N 25k 251 190, 7/21 | Canadian Gen. Elec. Co. Com. St. ......| i12 —116 | é 1 Q ` A [14 112 
St. | 495 | Commercial Cable 4 per Cent. Deb. Stk...) 82 — 416 6 | JnAp,Jy.O, 34 82 {100 $3}! Do. 79% Cm Pf Stock ........ said ore 118 —122 515 0|. 2. 1224! !204 
10 6/0 | Cuba Submarine Ord. ..... rr G4—i0k | 5 14 O | Feb, Aug lO, .. [100 595 , Castner Electrolytic Alkali Co.(of U.S.A.) . i 
10 10/0, Do. Preierence 10 perCent...... 164—174 | 5 14 3 | Feb, Aug e. zm ist Mort. Stl. Debs. ........... elus. 97 —102 | 5 0 6| Jan, July e i 
H s Direct SP OI ee 2 cu 2c 2 13 d AO eet a ou v a | Bee Oey opment ona bds) 941—954. 5 3 6 re 96}: 96 
Do. 10 pər Cent. Cum. Pret... ......-- — pril, Oct ^ ,; , ec. Supply Co. of Victoria 5 pe 1 | 
10 3/0 Direct United States Cable......-. ouis 215;—78 | 6 16 6 Ja.Ap,Jv.O., 7k 7% à Ist Mort. Deb. St. ..... E Ms —86 ; 518 O | Jan, July X es 
100, 44% | Direct West India Cable 44° Rg.Db.(rd.) 99 —101 | 4 10 0 | June, Dec 35 | 2 5 ..| Indian Elec. Sup. & Trac. Co........ 0.1  il—2ł . ' s ee 
St. | 65/0 Eastern Ordinary xd and bonuS........ 130 —133 | 8. 5 6 | fa.My,]y,O. 132. 130H10!| .. | Kalgoorlie Elec. Power & Ltg. Ord. ....|  $.— . MN I s 
St. 17/6 ! fDo. 3 per Cent. Pref. Stock .ccecess 78 —80 '4 7 6! JaMy,Jy,O 73} 78 10 Do. 6 per Cent. Cum. Pref. .......... grt | g 6 6 April Oct a i 
St. 4% | De 4per Cent. Mort. Deb. Stk. (red.)..| 93 —101 13 19 3! May, Nov, 100. 9941, | 595 | Kaministiquia Power Co. 5% Geld Bnds.' 106—108 | 4 12 6 , v» ts i 
St. | 6/6 | Eastern Extension xd & bonus .------- 12}—13} ! 5 é 0 | JaÁpJy,O ‘318, 12i] 5 .. | Madras E. S. Corp. Ord. ........ LLL. 21 —21 | 4 wee — 
100' 4% | Do. 4perCent. Deb. Stock ......-.-- | 93 —101 |319 0 Feb, Aug, + | ++ [St | 50/0 tMelbourne E. S. Co. Cons. Ord. St....... 113,117 | 2 2° 9 ies er 
25 4% | Eastern & S. Af. 4% Mauritius Sub. Debs! 97 —100 14 0 0 | May, Nov --. «+ iSt; 5% , Do. 5% Ist Morte. Deb. Stock ...... 104 —107 | 4 13 6 ! Jan, July | !!5 j 113; 
10! 26/0 . G.N. (of Copenhagen) with coup 85 ....) 291—230 | 6 2 O , Jan, July | 283, .. 1. | 595 | Mexican Elec. Light Co. 5% Ist TEM , | 
25 52/6 | Indo-European xd & bonus... ...** "M 50 —598 :5 8 6 | May, Nov - se Gold Bonds cce es ie nea wens 91 —93 5 7 6| Jan, July 92 
DU 5% Mackay Companies Common ..-+-++++ 85 —89 | 512 O | JaApJy,O <= | . iSt.) $1 | Mexican Lt. & Power Co. Com. St........ 91 —93 |4 6 O0 ' jn Ap]y,O| 928) 91 
193 4%, Do. Preference ..... eee eeses5É] 70 —73 |5 9 6| Ja,Ap, Jy, | VE lut $34 Do. 7°65 Cum. Pref. SE Siu es eeweres es 105 —i07 ; 610 6 May "Nov | !07 , 1064 
l' 1/0 | Marconi’s Wireless Tele CO. ceccsoeess( 6 —6k 1112 9 | April .... 6j 54H.. | 5% | Do. 5% Ist Mort. Gold Bnds......... 9741—93$ | 5 0 6 Feb, Aug 991| 984 
1/0/83 | Do. 7% Bartipg. Pref. .--.-+> weoeel 5-5 |1 85 6 2 | Sis!  5ijI00 595 | Monterey Rly. L. & P. Co.lst Mort.Db.Sk Bo] aoe 511 0 p 831! 88; 
190! 4% | Pacific & Europ'n Tel. 4%Guar.Dbs.(red.) 10) —102 318 6! June, Dec’ --; +» [100 82 | Montreal Lt, Ht. & Power Co. Cap. St..| 211 —215, 3 14. 3 | F,My, AN uL £5 
2 1 West Coast of America .««« «eese llis | $ T 2 May .... °° .. [St.) 5% | Northern Lt.. Power & Coal 5% Gd. Bds.| 39 —42 i519 0 as n 
Ty i Baie S ean Fia ea*09090909200c9*99 cs | 43 3 tee aed : ee ae Rs a d a SE E S k ..| 240 —259 4 0 0 April c... 243 242 
eaeevesecesosare €i — , "- ne " f " ent. z è s ia — steve ee ° 
10| 6/0 oo. © per Cent. Ist Pref. .occcceecee-; 10$—10 | 51! 6] May, Nov - oe 9St. 5% | Do. 5 per Cent. Deb. Stock b e 103 Zils 1 E 9 (ed July T 
10 6/0 tDo. 6% 2nd Pref. e€€258a899»5050206959026 2i lol 5 17 0 May, Nov. ba - . $i} Shawinigan Water & P. Co. 2100 Cap St 139 —143 3 10 0 : . 142 141 
n E Do. S pet Cont Deba: lass eub RN 192110 : is : Jan, July m cu d Do S per Cent. $500 Bonds «« «s «ese 1!14—1134, 4 8 O lan, July de 
estern elegra edg*0200600000205:999 Kus tdg 77 P 79. Q. er n. t. b. [69$ e. — P M ee oe 
st. | 4 Do. 4 per Cent. Deb. Stock (red.) ....| 98 —I00 | 4 0 O] Juns Duc | 981) -- fe- | 44%) Toronto Power Co. 44% Db. St. .... soea Sio H 3 6 te 99) = 
« 44€, | West:rn Union Telegraph Fdg.&R.E.Bnd! 100 —103 ,4 7 0 Be ~ | BV qaresisvictoria Falls Power Co. Pref. ......---«  — d—1 .--6 0 O0 Jan, Jule st! R 
* No allowance has besa made for accrued laterest or redemption f &z Dividend. t "be Londoa Stock Exchange Committee have declined to quote thes’ 
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NOTES. 


‘Synthetic Rubber. 

IT is well known that the increasing demand for rubber 
‘during recent years, and possibly financial operations at 
times, have caused the price of this commodity to be unduly 
hich, so with a view to putting a stop to this state 
of things rubber substitutes of various kinds have been 
‘placed on the market. Some of these have obtained a 
certain measure of success, but have had little effect on the 
Price of the natural product. True artificial rubber, for 
which we have long waited, has not been among these sub- 
stitutes. A further, and much more important, step forward 
has, however, now been announced by Prof. W. H. PERKIN, 
in à Paper which he recently real before the Society of 
Chein‘cal Intustry. From this Paper it appears that it is 
now possible to build up rubber synthetically from starch 
cR d Je a Rd method devised by Prof, 
d P ir > nstitute. This process, it is 

, | sel oil and acetone to be produced 


mE 


and sold at prices far lower than is at present the case. 


The first step in the process is in fact the production of 


fusel oil and acetone from starch-containing substances by 
fermentation. The next operation consists in subjecting 
isoamyl alcohol, which is obtained by distillation from 
the fermentation products, to the action of hydroehloric 
acid, while in the third the vapour of the 1so0aniyl mono- 
chloride thus obtained is treated with chlorine cas, 
resulting in the production of isoamyl dichloride. This 
latter substance is then passed over lime heated in an iron 
tube and the isoprene so formed is polymerised into rubber 
by contact with metallic sodium, the change being assisted 
by heat and taking place in a few hours, weeks or days 
according to the temperature employed. Iu this way it 
is possible to build up by a true synthetic process a rubber 
closely resembling the latex that comes froin the tree. 
— 

Ir will be agreed that, while the purely :hemical details 
of this process are exceedingly interesting and almost 
romantic, the stage in the development of artificial 1ubber 
which will appeal most widely will be that which touches 
the pocket. And as regards this there is, we understand, 
no necessity for even that slight panic which has already 
been exhibited by some of our financial contemporaries 
The company which is being formed to work the processes 
detailed above will, we are informed, for the present confine 
itself to the synthetic production of acetone and fusel oil 
alone, two substances which it will be able to put on the 
market at prices much lower than those at present existing. 
This ehould have a great effect, especially in the ex: losives 
industry where large supplies of acetone are required. 
Fusel oil, also, has risen in price very greatly during the 
last few years. But as regards rubber no steps are at 
present to be taken, so that cable manufacturers are not 
yet likely to be able to obtain this commodity at a low 
price; while, on the other hand, those of our readers who 
own shares in rubber companies may sleep quietly in their 
beds. It is ditticult to express any opinion at the moment 
on the commercial value of the product that has been 
obtained. Everyone knows that there is a vast dillerence 
between making a product in the laboratory and manu- 
facturing ou a large seale. Belore the future ean be gauged 
it will be necessary for synthetie rubber to be made on a 
reasonable scale and for its physical properties to be 
demonstrated very ful y. 

ct 
The Competent Person. 

ON another page our readers will find an account of 

proceedings taken azainst the North Metropolitan Electric 
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Power Supply Co. for having contravened the Home Office 
reculations as to the generation of electrical energy. The 
case is of considerable importance to electricity supply 
undertakings, but, as an appeal has been lodged, we must 
confine our remarks to a brief statement of the case. It 
appears that animprover, SHAPCOT, under the age of 21, was 
employed on the switchboard at one of the Company's sub- 
stations, under the supervision of the attendant. SHAPCOT 
was cleaning part of the switchgear, the mains on the right 
hand side being “ dead,” while those on the left were alive, 
and in the course of this work he appears to have passed 
from the dead section to the part that was alive, and to 
have been instantly killed. He was conversant with the 
work and had been similarly engaged 1m other sub-stations, 
but he was under the age of 21. The proceedings were 
taken under sections 18 (d) and 28 of the regulations, 
the latter stating that an authorised person, or a competent 
person over 21 years of age, must be employed. It is by 
no means clear what the regulations really mean, but 
assuming that SHAPCOT could not be an authorised person, 
then he ought to have been over the ave of 21, even if 
competent, in order to comply with the regulations. It 
will be an advantage to have a decision by which the 
meaning of these regulations will be known, but it may be 
pointed out that if the Police Cow t decision is upheld it 
will lead to the non-employment of many young men who 
at present obtain experience jn central station working 
and are under the age of 21; thus it will introduce what 
appears to be an unnecessary difficulty. 


ENS NUN 
Street Accidents. 

CONSIDERABLE attention has been given by the daily 
Press during the last few davs to the rapidly increasing 
annual roll of street accidents in the Metropolitan area. 
The statistics for the past vear, published at the end of last 
week, show that whilst electric tramcars were responsible 
for 26 fatalities and 2,330 non-fatal street accidents in 
London in 1911, motor omnibuses killed no fewer than 107 
people, and injured 1,947 during the same period. This 
report has called forth a characteristic effusion by Sir JoHN 
Benn on the “ London 'Bus Trust " whi:h is, he says, trying 
to “hustle” the municipal trams off the road, and which is 
“ gorging " our streets with "buses. A more reasoned 
discussion of what is at present a critical question, namely, 
which offers the greater advantages for urban use—the 
electric tramear or the motor omnibus—is given by Mr. A. 
H. Port in a Paper which he read yesterday at the Swansea 
meeting of the Tramways and Light Railwavs Association. 


— —— 


Although the figures quoted above tend to show that motor | 
"cases, of course, both causes operate, especially where the 


omnibuses are several times more dangerous than tram- 
cars to other users of the streets Mr. Porr mentions that 
it is not alwavs safe to make comparisons from such reports, 
particularly as regards non-fatal accidents, the seriousness 
of which is not stated in the returns. He suggests that the 
actual cost of compensation 1s a safer guide, and he shows 


that this works out at 0-4d. per ‘bus mile and 0-16d. per car- - 


mile for two representative undertakings, 
therefore, that notwithstanding its greater size and carrying 
capacity the tramear is by no means so dangerous to the 
public as is the motor omnibus. 


It is evident, 
i 


to he sound. 
smaller than in the majoritv of tramway undertakings (for 
instance, at Manchester the ratio for the past 12 months was 
61-9 per cent. with a similar revenue per car-mile), some idea 
can be obtained of the great handicap of heavy capital 
charges, which in this case are likelv to prove a pormanent 


London County Council Tramways. 


THE annual accounts of the London County Council 


Tramways for the year ended March 31, 1912, were presented 
by the Chairman of the Highways Committee at the meeting 
of the Council on Tuesday last. 
brief summary of these accounts elsewhere in this issue that 
the revenue received from the electric cars was £2,294,489, 
and that the working expenses were £1,348,310, or 58-76 per: 
cent. of the revenue. 
capital charges and the contributions for renewals is con- 
siderably smaller than was the case a year ago. As the 
estimates for the current year show a still smaller surplus and 
a diminishing contribution to the reserve fund, and as two: 
years hence increased charges will com? on the undertaking 
(owing to the greater rate at which obsolete capital is then 
to be paid off and owing to larger contributions under the 
National Insurance Act), it is not surprising that the Finance 
Committee in commenting on the estimates for the present 
vear consider the margin extremely narrow, although the 
position of the undertaking at the present moment is thought 


It will be seen from the 


The net surplus after deducting 


As the ratio of working expenses to revenue is 


handicap, since the present arrangements will only discharge 
the existing obsolete capital by the year 1929. 


— —P——— 


| Report of the Chief Inspector of Factories. 


To those in search of a little realistic reading, not untinged 
with romance, we can cordially recommend the Annual 
Report of the Chief Inspector of Factories and Workshops. 
In this the various authors deal in a succinct, official style 
with sanitation, dust explosions, lead poisoning, fish curing, 
ventilation and illegal employment, often giving details of 
actual cases which are of distinct human interest. Interest- 
ing as these details are and fascinating as an examinatrom 
of the causes of them would be, we are naturally driven to: 
pay the greatest attention to the report of Mr. G. Scotr 
Ram, H.M. Electrical Inspector of Factories, a lengthy 
abstract of which will be found on another page of this 
issue. From this abstract it will be observed that the 
number of electrical accidents in generating and sub- 
stations was somewhat greater in 1911 than in the previous. 
year. 
generallv due either to some fault in the apparatus or to. 
some carelessness on the part of the attendant. In some 


man emploved is not a skilled electrician. 
— d áá 

PreRuAPS the most interesting part of the report how- 
ever, is that m which Mr. Raw deals with the work done by 
his staff in enforcing the Regulations. From his remarks 
it would appear that there is still a great deal to be done 
before even members of the electrica! industry are educated 
to see that the work that is best carried out is likely to be 
the cheapest in the long run. That this point is not fully 
appreciated at present is sufficiently evident from the. 


It also becomes evident that these accidents are. 


ii 
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verv highly reprehensible behaviour of certain contractors, 
as given in the Report, a line of conduct which is not 
unlikely to damage greatly the good name of the industry. 
In this connection, too, Mr. Ram gives a useful hint to 
makers of electrical irons which might, with advantage, be 
taken. Inefficient portable apparatus is, it appears, still 
giving rise to a number of accidents, a result which seems 
to be partly due to lamps which are advertised as being of 
“Home Office” pattern without complving with the 
necessary conditions. An interesting note on an explosion 
in an oil-cake mill is given, and the possible part plaved in it 
by unprotected fuses is discussed. In spite, however, of the 
necessary emphasis which Mr. Ram has to lay on the dark 
side of electrical engineering, he is, on the other hand, able to 
state that the general standard of work is much better than 
it was a few vears ago, and that manufacturers are devoting 
much time and skill to perfecting apparatus. The reduc- 
tion in the proportion of accidents in recent years, notwith- 
standing the verv large increase in the number of motors 
and electrical plant emploved, is also a matter for con- 


gratulation. 


Meters Approved by the Board of Trade.—On June 24th 
the Board of Trade approved the Chamberlain & Hookham 
prepayment meter type C.P. 2, for the measurement of elec- 
trical quantity when supplied on the constant pressure c.c. 
system (specification and drawings No. H. 7.842, dated June 
13. 1912; pattern meter 266.446, deposited February 8, 1911) ; 
and the Chamberlain & Hookham a.c. prepavment meter 
type A.P. 1l, for energy supplied on the constant pressure 
single-phase two-wire a.c. svstem (drawings and specification 
No. 7,841. June 13, 1912, pattern meter No. 289.530, deposited 
February 9, 1912). 

Combined Maximum Demand Indicator and Watt-hour 
Meter.—4A patent has recently been granted to Mr. C. T. Hall 
in the United States for a watt-hour meter combined 
with a maximum indicating device, the advancement of 
which is controlled bv the watt-hour meter mechanism in 
accordance with the consumption of electrical energy measured 
by this meter. The meter measures the total amount of energy 
consumed and also records the maximum energy consumption 
during any predetermined period, for instance, five minutes. 
The indicator remains at the highest position to which it may 
have been driven during any five-minute period until the end 
of the month, when the meter reader returns the indicator to 
Its zero position. This meter is to be used in cases where the 
charge for energy is based partly upon the total consumption 
and partly upon the maximum demand during a certain period, 
The patent has been assigned to the Minerallac Electric Co.. of 
Chicago. | 

Cable Interruptions and Repairs. 

Date of Interruption. Date of Repair. 


Latekia—Palura ................. . May 26, 1910 
Cadiz—Tangier ..................... Feb. 27,1912 ... — 
Alhucemas — Penon de la Gomora Feb. 28,1912 ... 
Ceuta—Estepone ..... TR Feb. 28, 1912 ... — 
Melilla —Chafarinas ............... Feb. 28, 1912  ... — 
Cadiz —Teneriffe..................... Feb. 29,1912 ... — 
Jeddah—Suakim ..... ............. Mar. 4,1912 ... — 
Chafarinas—Nemours ............ April 10,1912 ... — 
Salonika—Lemnos ............... April18,1912 ... — 
Chio—Tenedos ..................... April 20,1912  ... — 
Syra—Chio (1and 2) ............ April20,1912 ... 
Scalamova— Samos ............... April 21,1912 ... rs 
Marmariza—Rhodes............... April 21, 1912  ... — 
Bessika—Tenedos..... — April24,1912 ... — 
Sitia—Rhodes ......... desires use May 2,1912 ... — 
Fort de France— Paramaribo... June 6,1912 ... — 
Kotonou —Libreville ............ June 12, 1912 ES 
Bonny—Duala ..................... June 16, 1912 


Oran— Tangier ..................... June 16, 1912 J une 23, 1912 
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Difference in Candle-Power of Gas Mantles.—4 French 
author quoted in the " Gas World " points out that there is 
room for improvement in the manufacture of gas mantles ; 
what is wanted being uniformity rather than durability. At 
present, he says, the differences in lighting power among 
mantles from the same batch may amount to 40 per cent. 

“Telefunken Zeitung." —'The current issue of this journal is 
dedicated to those taking part in the International Radio-Tele- 
graphic Congress at present sitting in London. It contains an 
interesting account of the organisation of the Telefunken Com- 
pany and a description of the official opening of the wireless 
stations at Iquitos and Lima. which were dealt with in THE’ 
ELECTRICIAN for Dec. 8 and 15. 1911. Other items of wireless 
interest are adequately detailed, and the issue is illustrated bv 
a number of excellent photograplis. 

Engine-room Heroes Memorial.—It is proposed to erect a 
memorial, which shall bea fitting tribute to their heroism (in a 
form to be decided in due course and erected on the banks of. 
the Mersey in Liverpool), to the engine room staff of the 
" Titanic," not one of whom was saved. While it is hoped 
that the memorial at Liverpool will be of the nature of a 

i National Memorial. it is also expected that tablets or other 

j records will be erected at other seaports in positions where they 
will do honour to these men. An influential committee has 
been formed to deal with this matter, of which Mr. C. Nelson, 
10, Drury-lane, Liverpool, is the honorary secretary. 

New Thermal Electrical Stove.—In a patent recently issued 
in the United States to Mr. W. Stanley a description is given of 
an electrical stove designed to consume electrical energy con- 
tinuously at a constant low rate throughout the full 24-hour day 
and to give off energy as needed quickly for cooking purposes. 
The necessary energy is stored in a mass of cast iron thermally 
insulated from external influences by means of lampblack or 
powdered silica and thermally in direct contact with the cook- 
ing utensil. This massis mechanically connected to a hydraulic 
plunger, so that it may be elevated at will to expose its upper 
surface for cooking purposes, or lowered to retain the heat. 
Attention is called to the fact that the connections are such 
that the device can take only a certain maximum load pre- 
determined by the design, and hence a station can contract to 
furnish energy to the device without the use of a meter, the 
contract being at a flat rate of so much per month. 

The Optophone.—At the exhibition of optical apparatus 
which was held last week in connection with the Optical Con- 
vention, Mr. E. E. Fournier d'Albe gave a demonstration of 
an instrument known as the " Optophone." Mr. d'Albe's 
invention is based on the well-known property of selenium of 
changing its resistance when illuminated. This change of 
resistance is made to give rise to a current, which, when inter- 
rupted by a special contrivance and sent through a telephone, 
gives out a sound varying in loudness with the intensity of the 
light. The experimenter puts on a telephonic headdress, 
which presses on to each ear a receiver connected with a small 
oblong box. He holds this box camera fashion, pointing its 
open end at any object, light or dark. When it is turned 
towards a window or lamp. a low vibrating or buzzing sound is 
heard, and this stops when the box is turned towards a dark 
surface or when its open end is closed. 


A Diesel Locomotive.—In an address which he delivered 
recently before the American Society of Mechanical Engineers, 
Dr. R. Diesel gave some details of a locomotive which has 
recently been built in Switzerland, and whose motive power is 
a Diesel engine. He mentioned that the locomotive is the 
most difficult problem of construction that can be taken up in 
the way of modern oil engine building, not only on account of 


| thedifficultiesin starting and mancuvring with this special kind 


of motor, but also on account of the excessive limitations as to 
space and weight. Compared with this, the development of 
the reversing marine motor has been relatively simple. The 
Diesel engine, which drives the wheels through an intermediate 
Jackshaft, is an ordinary two-stroke cycle engine with four 
cylinders coupled in pairs at an angle of 90 deg., and driving the 
Jackshaft, the cranks of which.are at àn angle ‘of 180 \dez. This 
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arrangement gives complete halancing of the moving masses 

the first and most important condition when placing such 
engines on a movable platform. Between the working cylin- 
ders are placed two scavenging air pumps driven by levers 
from the connecting rod. Bey ond the engine, in the roof of the 
car, is the silencer. On the right of the main engine stands an 
auxiliary engine, which consists of two vertical two-stroke 
cycle Diesel cylinders coupled to horizontal air pumps. These 

air pumps serve to increase the power of the main engine when 
starting, mane uvring and going up hill in such a way that 
auxiliary compressed air and auxiliary oil fuel are conducted 
into the main cylinders, by which means the indicator diagram 
is enlarged, making the engine as elastic as a steam engine. 
The total weight of the locomotive ready for service 1s 85 tons. 


Electric Vehicle Data from Chieago.—Mr. L. A. Ferguson 
has given the following statistics relating to electric vehicles 
in Chicago: Number of pleasure electric vehicles, 2,000; num- 
ber of commercial electric vehicles, 250 ; number of commercial 
electric vehicles probably sold in 1912, 200; total number 
miles streets, 2,978; number miles of paved streets, 1,652, of 
which 1,200 miles are in very good condition. The cost of 
maintaining a 2,0001b. commercial electric wagon, running 
10,000 m:les per year, approximately as shown in the above 


table. 
Cost of maintaining 2.C00 l5. Elect te Wagon. 


Cost Per cent. 
Expenditure. per mile. of total. 
General expenses}: — 
Supervision, garage rent, wheel tax and State d. 
licenso Kx" m 0:90 12:2 
‘Operating expenses :— | 
Fixed charges (interest, depreciation, taxes 
and insurance) ..... erue LE on, chastity 2:00 . 21:10 
dug e PPP ee . 1°25 16:90 
Washing and minor repairs.,...cccecccececse scene | 120 16:26 
Battery renewals ...................-. Vise Pd sas ‘ 0:95 12:90 
General repairs .......44... eese m 0:55 | 7:44 
Electricity ..-. eene UND 050 | 720 
"Total cost per mile, exclusive of driver............: 7:85 , 192000 
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Current Topics. 
Subjects of current interest dealt siti In this issue include 


the following :— 

Dr. H. W. Malcolm contributes a further article on '* The Theory 
of Submarine Cables.” 

We give an account of the doings of the delegates attending the 
International Radio-t^legraphie Convention. 

We give en abstract of an article by Major G. O. Squier oa ** Wired 
Wireless " Telegraph y for Military Purposes. 

We give an abstract of a Paper by Mr. S. Dushman on “ Recent 
Electro-Chemical Developments in Canada.” read before the Ameri- 
cin Electro-Chemical Societ y. 

A new design of single-phase locomotive built by the Maschinen- 
fabrik Oerlikon, is described by Dr. Hans Behn-lschenburg. 

We continue our account of the Proceedings at the recent Con- 
vention of the Incorporated Municipal Electrical Association. 

We give an abstract of tho report for 1911 of H.M. Electrical In- 
spector of Factories (Mr. G. Scott Ram). 

We describ? à new pattern marine galvanometer made by the 
Telegraph Construction & Maintenance Co. 

The accounts of the London County Council tra nways for the vear 
ended March are abstracted. | 

Municipal Loans,—An inquiry was held on Wednesday into the 
app'ication of Sunderlind Corporation for permission to borrow 
£37,207 Sor extension of the electricity undertaking. 

An inquiry wa5 held at Bolton last week into the application of the 
council for sanction to a loan of £20,000 for their electricity depart - 
ment. 

Parliamentary.—In tho House of Commons lest week the Keighley 
Corporation Bill passed the report stage and was ordered for third 
reading. 

On Friday last a Select Committee of the House of Commons 
approved the North Ormesby Rail-less Traction Bill. 

The Select Committee of the House of Commons considering the 
Shetheld Corporation Bill have now concluded the tramway clauses 
ofthe Bill. 


Legal.—The House of Lords has heard arguments in the appeal 
of the British Westirghouse Co. 2gainst the decision o£ the Court TN 
Appeal which upheld the award of the arbitrator in the dispute as to 
the machinery supplicd by the company for the Lot's-road generating 
station. The point at issue wes as to the measure of damages to be 
applicd. 

The arbitration proceedings between the National Telephone Co. 
and the Postmaster-General have been continued this week. 

Reports are elso given of summonses against the North Motro- 


politan Electric Power Supply Co. for breaches of the regulations . 


relating to the generation, transformation and use of electricity in 
factories and workshops and against Manchester Corporation for 
failing to maintain one of their tramway routes in good repair. 

Com panies’ Meetings and Re ports.—The meetings reported include 
those of the Direct United States Cable Co., Electric & General 
Investment Co., Glob> Telegraph & Trust Co., Aron Electricity Meter, 
Bombay Electric Supply & Tramways Co., Aluminium Corpn.. R. 
Waygood & Co., Singapore Electric Tramways, British Electric 
Traction Co. and Woking Electric Supply Co. 

Amongst the directors’ reports abstracted are thos2 of the General 
Electric Co., Chadburn’s (Ship) Telegraph Co., Compania General de 
Electricidad de Cordoba, James Keith & Blackman. Kalgoorlie 
Electric Tramways and Monterey Railway, Light & Power Co. 


OBITUARY. 


W. F. NoswonTHY.—We regret to learn of the death at St. 
Margarct’s Bay, Kent, of Mr. W. F. Nosworthy, a retired superin- 
tendent of the Western Telegraph Co.. formerly stationed at Monte- 
video and Pérnambuco. Mr. Nosworthy joined the Western and 
Brazilian Co.'s service in 1873. and afterwards continued with the 
Western Company. He retired from the service in 1905. and was in 
his 58th year at the time of his death. 


PERSONAL NOTES. 


As intimated in our last issue, a presentation was made to Mr. and 
Mrs. Ash of the Eastern Telegraph Co.’s School at Portheurno. Corn- 
wall. on Saturday last ; after which there was dinner followed b; an 
entertainment. Besides Mr. and Mrs. Ash, about 50 ladies and a 
number of the Porthcurno staff were present. 

Mr. H. G. BARWELL made the presentation. and expressed the regret 
of all at the departure of Mr. and Mrs. Ash. 

Rev. TRIMER BENNET, rector of the parish. referred feelingly to the long 
vears of association with Mr. and Mrs. Ash, and to the great interest both 
had always taken in parish work. It was, he said, mainly by the exer- 
tions of Mr. Ash. who had been churehwarden for many vears, that the 
rectory was subscribed for and built 14 vears ago. Mrs. Ash had been 
a member of the choir ever since she had been in the parish, was an 
associate of the Girls" Friendly Society for 23 years, and in many oiher 
ways had associated herself with the parish, and gained the respect and 
affection of everyone. 

Mr. Asn, in reply, said he had been helped always by the members of 
the staff in his official duties, and by evervone in the parish in whatever 
he had undertaken to do. 

The workmen and servants at the station have presente d Mr. and Mrs. 
Ash with a silver salver, suitably inseribed and Mr. Ash was also the 
recipient of a pair of silver candlesticks, a fountain pen and an inkstand, 
with appropriate inscription, from the members of the Parish Council, 
with whom he has been associated for many years. He was a member of 
the old School Board and Council School Committee, and of the Lifeboat 
Committee (who have sent him a letter of thanks for the trouble and in- 
terest he has taken in the Logan Rock collecting box). Other friends 
have presented him with various tokens of their respect and regard. 


APPOINTMENTS VACANT AND FILLED. 


Ilford Urban Council require a manager for the tramways. Salary 
£400, rising by annual increments of £20 to £500 per annum. Appli- 
cations to the Clerk and Solicitor by noon, July 1 

Messrs, Vickers (Ltd.). Barrow-in-Furness, advertise for a capable 
draughtsman, thoroughly conversant. with warship electrical installa- 
tions. 

A London seerctary is required for the British Engineers’ Associa- 
tion, Salary £600 per annum. Applications to the Chairman of the 
Executive Committee, Queen Anne’s-chambers, Westminster, S.W. 

The Senate of the University of London invite applications for the 
post of university professor in mathematics at King's College. Salary 
£600 perannum. Applications by first post July 25. 


An advertiser requires a designer for first-class h.t. switchboard 
and ironclad switchgear. | 

An assistant designer. with experience in alterrate-current work, 
is required by the, Electric Construction Co., Bushbury Works, 
Wolverhampton. 

An assistant draughtsman is required by Mcr; Herland & Wolff, 
Belfast. to prepare wiring plans and diagrams. get out quantities, 
&c., of electric light and power instellations tor ships. 


At the meeting of City of London Court of Common Council la5t 
week it was decided, on the recommendation of the Streets Com- 
mittec, to promote Mr. H. R. Mott, M.EÉ E. E... AC. G.L, trom meter 
testing and chief assistant in the electrical d. partizent to the position 
of electrical engineer and inspector at £400. rising to a maximum of 
£500 per annum. four-fifths boing recovers blo from the clectric lighting 
companies, Mr. A. Roberts, A. M.L E. E., was promoted to meter 
testing and chicf cssistent at £170, rising to £250 per ennum, Mr. 
A. J. Sale to second assistant et £130, rising to £200; Mr. E. D. 
Densham, to third assistant at £125, rising to £175. 


INSTITUTIONS AND SOCIETIES. 


Royal Society Among the Papers read at the meeting of this 
Society yesterday afternoon were the following:  '' klectrical 
Vibrations on a Thin Anchor Ring." by Lord Rayleigh. O.M.. F.R.S. ; 
" Optical Rotatory Dispersion. Part I.: The Natural and Magnetic 
Rotatory Dispersion in Quartz of Light in the Visible Region of the 
Spectrum,” by Dr. T. M. Lowry; and " On the Diurnal Variations 
of the Electric Waves occurring in Natur» and on the Propagation 
of Electric Waves round the Berd of the Earth," by Dr. W. H. Eccles. 

Optical Convention.—In the course of his presidential address at 
the opening of this Convention last week Prot. S. P. Thompson said 
thet during the past seven years there had been great activity in that 
breach of geometrical optics which dealt with ihumingtion. and new 
societies hud grown up for its study. . Even the House of Coinmons 
hed awakened to the fact that the illumination ci:joved by its mem- 
bers was only about half a candle-foot, whereas for comfortable 
reading it should be two or three times that amount. New forms of 
photometer had multiplied, and every month saw fresh developments. 
To the optical industry as a whole the question of the scientific 
trning of young men who should hereafter become technical leaders 
and pioneers was a serious one. in view of the stress of times. Men 
wer? wanted who could undertake mathematical calculations with a 
hrst-hand practical knowledge how these calculations were applied 
in the design of instruments, and who had a thorough acquaintance 
with the whole range of optics. That training at present they could 
not acquire at any of the Universities, It was a melancholy fact that 
now, when this need was sorest. the pursuit of optics at the Univer- 
sities and colleges was in a deplorable state. Except in the North- 
ampton Polytechnic and one or two other institutes, the study of 
optics for its own sake was entirely ignored. 

Iron and Steel Institute.—The autumn meeting of this Institute 
will be held at Leeds from Monday to Friday. Sept. 30th to Oct. 4th. 
An influential reception conmittee has been formed with Lord 
Airedale a3 cheirman, and arrangements have already been mede not 
only for mectings at which Papers will b> read but also for visits to 
works in the neighbourhood and for entertainments of a lighter 
Nature. 

Institution of Civil Engineers.—The annual conversazione of this 
Institution was held on Thursday evening last week at the Albert 
Hall. and was as successful a function as on previous occasions, 
Dr. W. C. Unwin, F.R.S., the president. reccived the guests. The 
programme included songs by Mme. Ada Crossley and Mr. Ben 
Da vies, organ recitals by Mr. H. L. Balfour, and selections by the 
Westminster Singers and the string band of H.M. Royal Engineers. 


pnslitution of Gas Engineers.— At the recent annual meeting 
o this Institution Mr. Corbet Woodall was elected president for the 
ersuing year, which marks the jubilee of the Institution. 


Institute of Radio Engineers.— The third meeting of the Institute 
tu Radio Engineers was held at Columbia University. New York, on 
E. evening of June 3, Mr. R. H. Marriott presiding. Mr. Lesh 
n ormally addressed the Institute on radio-sigaalling in aviation. 
s Winds dk the sooner the problems of such communication 
oa. ids RE the aeroplane would come into its full use. 
noted that ead eno son traction were discussed, and it was 
di hoi 2 vent of the silent aeronautical motor was greatly 

receiving instruments aboard aeroplanes. 

Verband Deutscher Elektrotechniker.— Prof. E. Budde has heen 


lected an honorary member of this Society. 
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EDUCATIONAL NOTICES. 
Heriot-Watt College, Edinburgh.— This college provides a theo- 


retical and practical training for electrical. mechanical and mining 
engineers, teehinical chemists, menufacturers, &¢. The diploma 
course in enginecring extends over three years, but arrangements 
exist for shortened apprenticeships with local mechanical and elec- 
tries] engineering firms. Feo for the three years! diploma course 
in engineering 52 guineas. An entrance bursary of £25 is offered 
for competition on October 1 amongst students entering the day 
college. Full particulars from the Principal. Mr. A. P. Laurie. 
M.A., D.Sc. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, June]28th (to-day). 

TRAMWAYS AND LIGHT RAILWAYS ASSOCIATION. 
Annual Congress at Swan :ea. 
Puysica™. Society. 

Meeting at the Imperial College, Imperial Institute-road,. 
South Kensington. Agenda: '' Hysteresis Loss as affected by 
Previous Magnetic History,’ by Prof. Ernest Wilson and 
Messrs. B. C. Clayton and A. E. Power; ‘ The Efficiency of 
Generation of High-frequency Oscillations by means of an 
Induction Coil and Ordinary Spark Gap." by Prof. G. W. O. 
Howe and Mr. J. D. Peattie; '' Dielectric Hysteresis at Low 
Frequencies,” by Prof. W. M. Thornton; ‘ The Resistance to- 
the Flow of Water along a Capillary Soda Glass Tube at Low 
Rates of Shear," by Dr. A. Griffiths and Miss C. H. Knowles,. 
and “ Self-Demagnetisation of Steel," by Messrs. S. W. J. 
Smith and J. Guild. 

TUESDAY, July 2nd. 


ó p.m. 


FARADAY SOCIETY. 

§ p.n. Annual General Meeting at the Institution of Electrical 
Engineers, Victoria Embankment, to be followed by an Ordinary 
Meeting. Papers on £z Electrocapillary Pulsation of a Mercury 
Men seus," by Mr. A. P. Roshdest +ensky and. Dr. W. C. Me 
L wis; and " On the Variation of the Conductivity of Alu- 
minium Anode Films with Temperature,” by Mr. G. E. Bairsto, 


CONGRES3 ])F THE UNIVERSITIES OF THE EMPIRE. 


TUESDAY, July 2nd. 

10 a.m. Meeting at the University of London, South Kensington. 
Opening of the Congress by the Right Hon. Earl of Rosebery 
and Midlothian, K.G. Papers on tu ‘ Question of Division of 
Work and Specialisation among Universities," by Sir A. Hop- 
kinson and Dr. T. H. Warren; and on “ Inter-University 
Arrangements for Post-Graduate and Research Students, in- 
cluding the Questions of Reciprocal Recognitionfof Courses for 
Post-Graduate Degrees, Co-operation in Post Graduate Courses, 
aod Specialisation in. Post Graduate Courses along Special Lines. 
among Universities," by Principal W. Peterson. 

WEDNESDAY, July 3rd. 

10 u.m. Meeting under the chairmanship of the Right Hon. Earl 
Curzon of Kedleston. Papers on " The Relation of Universi- 
ties to Technical and Professional Education and to Education. 
for the Public Services,” by Prof. A, Smithells and Mr. Stanley 
Leathes, C. B. ; and on “ Interchange of University Teachers," 
by Dr. J. W. Barrett. 


4 p.m. Mecting under the chairmanship of the Right Hon. A. J.. 
Balfour. | Papers on “ The Problem of Universities in the East. 


in regard to their Influence on Character and Moral Ideas," by 
Sir F. Lugard and Dr. J. €. R. Ewing; and on “ Residential 
Facilities, including Colleges and Hostels. in connection with 
Universities," by Mr. E. B. Sargent. 

THURSDAY, July 4th. 

10 a.m. Meeting under the chairmanship of the Right Hon. Lord 
Rayleigh, O.M., F.R.S. Papers on " Conditions of Entrance to 
Universities and the Possibility of Equivalence and Mutual 
Recognition of Entrance Tests to Degree Courses" bv. Mr. 
P. E. Matheson; and on the " Action of Universities in relation. 
to the after-careers of their Students,” by Mr. H. A. Roberts 
and Miss M. G. Spencer. 

3 um. Meeting under the chairmanship of the Right Hon. Viseount 
Haldane. Paper on Provision of Courses of Study and 
Examinations for other than Degree Students, including Uni- 
versity Extension and Tutorial Class Werk and Specialised 
Courses, bothof a Generaland Technical Character. for Students. 
engaged in Professional. Commercial and Industrial Pursuits.” 


by Mr. J. A. R. Marriott and the Rev. D. ALS. Cranage. 
PRIDAY, July Sth. 
10am. Meeting under the chairmanship of the Right Hon. Lord. 


Strathcona and Mount Royal. Papers on "7 The Establishment 
of à Central Bureau: its Constituiion and Functions,” by Dr 

G. R. Parkin; on “The Position of Women in Universities i 
by Miss H. M. White; and on " Representation of Teachers 
and Graduates on the Governing Bodycof a University," by Sir 
Jas. Donaldson. ` To OT 
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A NEW FORM OF CANDLES.PER-WATT METER FOR 
INCANDESCENT ELECTRIC LAMPS.* 


BY HERBERT E. IVES. 


Incandescent electric lamps are now rated, in this country at least, 
‘on the basis of specific output. Where former!y lemp; were desig- 
nated by candle-power and voltage they are now marked according 
to wattege and voltage. with the understanding that at the rated 
voltage they are of a definite efficieney. Uniform specific output 
(or ezndles per watt) means uniform operating temperature, colour 
and life, factors now considered of greater importance than uniform 
candle-power, especially if the latter is purehased at the cost of 

rregular life performance. 

The inereesing stress laid upon specific-output rating has made it 
important to have available instruments for measuring candles per 
watt and— partieularly important. from the manufacturers stand- 
point—instmmments for indicating the voltage at which a lamp 
reaches the desired standard. The instrument here deseribed js 
designed to meet beth these requirements. 

An instrument to duplicate, as far s possib'e, the performance of 
the visual photometer, but substituting specific output for candle- 
power. must indicate upon the same recording device, automatically, 
the two variables, watts and eand!c-power. Two methods of accom- 
plishing this have suggested themselves to the writer. First. light 
and power may both be measured as power ; second, light and power 
may both be measured as fight. 

Tho first possibility is perhaps rather of theoretical than of prac- 
tieal interest, more feasible in the physical laboratory than in a 
photometric or commercial laboratory. In Fig. ] let A. B. C, D be 
the four arms of a Wheatstone bridge. Arms A and B are strips of 
blackened metal of high temperature resistance coefficient ; C and D 
are variable resistances; G is a sensitive galvanometer, the whole 
forming a bolometer for measuring the relative radiations upon A and 


— 
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Fic. 1.—WuüuEATSTONR BRIDGE ARRANGEMENT. 


B. Let the radiation from the lamp L fall upon A through a visual 
luminosity sereen S. and directly upon B. The deflection of the 
galvanometer needle will then be different for each ratio of radiation 
weighted as light to total radiation ; that is, for each eflicieney.— An 
advantage of this device would be that no comparison lamp is needed. 
and it would be particularly sensitive for setting lamps at a desired 
efficiency. A disadvantage would be the inherent delicacy of the 
instrument. whilst another complication is that the total radiation 
is not strictly proportional to watts input, but varies with the type of 
filament supports as well as the character of the vacuum, Conse- 
quently lamps of the same radiant eflicieney would not necessarily 
be of the same total efficiency. 

The present paper is mainly devoted to an application of the 
second possibility mentioned. namely, the measurement of both 
light and power as light. This has been used in a candles-per- 
watt meter recently constructed. The central iden is the use of a 
wattmeter which indicates the power consumed in the test lamp by 
means of the quantity of light allowed to fall on one side of a photo- 
meter. Thus, in Fig. 2, let T be the test lamp, P the photometer 
screen and W a special wattmeter, measuring the watts consumed by 
T and indicating them by the intensity of a special light source S. 
Under these conditions the illumination on one side of P is propor- 
tional to watts, on the other to candle-power. By proper choice 
of instrument constants it may be arranged so that at a low voltage 
the illumination due to watts is greater than that due to candle-power. 
As the voltage of the test Jamp is varied both watts and candle -power 
increase, but the latter more rapidly than the former.. At some 
point there will be an equality of illumination on the two sides of the 
photometer. This equality point corresponds to a certain definite 


* Abstract of an article in the “ Electrical World. ” 


ratio of candle-power to watts. If the distance between test lamp 
and photometer is changed, the equality point is shifted to another 
voltage and efficiency. 


The result of this behaviour is. first, that each position of the test 
lamp for photometric equality corresponds to a definite candles-per- 
watt; the instrument may therefore be used as a specific-output 
meter. Second, al! lamps brought to the voltage to give photo- 
metric match at a given position on the photometer bar are at the 
same candles-per-watt ; the instrument may therefore be used for 
tinding the voltuge rating. i 

How this scheme has been worked out practically is shown in 
Fig. 3. in which B is a short photometer bench, on whieh moves the 
carriage (. Upon this carriage is an astatie oil-damped recording 
watt-meter movement W, connected to the test lamp L,. Its needle 
N, which is provided with a broad opaque sector D. swings above an 
opa! glass O, upon which is a thin metal sheet with a carefully cal- 
eulated opening Il. Below O is a comparison lamp L,. in a meta! box 
whose interior is painted white. "The opening I is so calculated 
that the illumination from the portion on the “low side " of the 


„sector O is proportional to the watts consumed in L,. A loose opaque 


P 


Fic, 2. PHoTOMETRIC ARRANGEMENT, 


mat is laid over O so as to cover the opening on the high side of D. 
The width of D is great enough so that the opaque mat need be moved 
onlv in changing from one standard size lamp to another, as from 
à 40-watt to a 60-watt. The photometer P (a simple monocular 
equality type) is thus illuminated from below by the light from O, and 
from above by means of the mirror M by the light from L, At 
R. R, R. are sereens, at S a variable neutral-tint absorbing screen. 
At V is a scale, which may be either cancdles-per-watt (or. in accord- 
ance with current practice. watts-per-candle) or, if desired, a volt 
scale, calculated for the kind of lamp to be tested and for the voltage 
at which the test is to be made. If a volt scale is used. a desirable 
simplification is possible in that an ammeter may be used in place of 
a wattmeter. When used for the simple measurement of efficiency 
the instrument's sensibility is the photometric sensibility ; when used 
to find the voltage for a certain efficiency its sensibility is less than 
the photometric sensibility. The sensibility of the instrument is 
also greater with a low-efficiency lamp than with one of high- 


efficiency. 


m 
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Fio. 3.—PRAcTICAL ARRANGEMENT OF APPARATUS, 


Tests showed that the calibration and performance of the instru- 
ment are quite satisfactory. The speed of working is dependent on 
the damping of the wattmeter needle. The instrument as con- 
structed, which is oil-damped, behaves very well provided the voltage 
is changed uniformly, without violent starts or stops. If the needle 
is clamped after each lamp is tested in order to avoid the initial throw 
from zero, accurate settings may be made in a few seconds. Future 
practice, in the writers opinion, will tend more and more, either in 
candle-power or efficiency rating, to the voltage-setting method, 
even though it involves a steadier voltage supply than some lamp 
factories at present possess. 
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ELECTROCHEMICAL AND ELECTROMETALLURGICAL 
DEVELOPMENTS IN CANADA.* 


BY S. DUSHMAN., 


Summary —The author briefly describes the character and scope of 


the electrochemical plants now being employed in Canada for various 
The question of future electrochemical developments, 


purpose uer 
especially in connection with the availability of water-power, is also 
discussed. 


The number of electrochemical plants at present in operation 
throughout the Dominion of Canada is not very large. And in view 
of the fact that many of you are no doubt already familiar with the 
existing electrochemical industries of Canada, I have given a rather 
brief description of these, and discussed at greater length the possi- 
bilities which this country offers from the electrochemics! and electro- 
netzllurgica! point of view. At Bonnington Falls, which is situated 
10 miles below the city of Nelson, in British Columbia, the West 
Kootenay Power & Light Co. has erected two plants. the older one 
with a capacity of 4.000 H.P. and a later one, in which two 8,000-H.P. 
turbines are installed, From the latter, power is transmitted at 
22.000 volts to Rossland and Trail (the latter being 28 miles distant), 
and at 60.000 volts to Phoenix, at a distance of 79 miles, Grand Forks. 
69 miles away and Greenwood, which is farthest ot 83 miles. Most 
of this power is used in mining ond smelting work end for the lighting 
requirements of mining towns. Besides these plants the company 
operates another plant on the Kettle River. about 12 miles below the 
town of Grand Forks, where the head of water is 156 fect. The 
average cost of electric power throughout the area covered by the 
lines of this company does not exceed one-quarter the cost of steam 
power. The result has been that throughout the whole of the 
boundary distriet steam power is a thing of the past. 

The lead bullion produced by the smelting operation at Trail is cast 
into anodes and retined by the well-known electrolytic process of Mr. 
A.G. Betts. This plant, which was the first of its kind on the Conti- 
nent, was installed in 1902 with a daily capacity of 50 tons of refined 
lead. Since that time its capacity has steadily increased, and, at 
present, it is producing approximately 100 tons per day. There are 
no other electrochemical industries in the province at the present 
time. 

The oldest electrochemical industry in Ontario is the manufacture 

of calcium carbide. The Willson Carbide Co., located at Merriton, 
has been in operation since 1897. The company uses as raw materials 
lime, coke and coal. The limestone is obtained from the quarries 
near Port Colborne, and contains about 92 per cent. of calcium car- 
bonate. The coal and coke are imported from Pennsylvania. There 
are, in all, six electric furnaces in operation, the power for which is 
supplied by three power stations, on the Welland Canal, close by. 
The total yearly capacity is 1,200 tons of carbide. The cost of the 
power is said to be very low. The Ottawa Carbide Co. also utilises 
the same process The annual output of both plants for the period 
1905 to 1909 has averaged approximately 2,500 tons. 

The work of the Department of Mines, in connection with electric 
processes for the production of iron and steel, has had the direct effect 
of stimulating at least two companies to embark upon the manufac- 
ture of ferro-allovs by the electric process. After the completion, in 
1907, of the Government experiments at Sault Ste. Marie, the Lake 
Superior Power Co. bought the experimental plant from the Govern- 
ment and used it for the manufacture of ferro-nickel pig from 
pyrrhotite. At the present time it is utilising the furnace to produce 
ferro-silicon for its own consumption. The other company which is 
engaged in the manufacture of ferro-silicon is the Electro-Metals Co., 
at Welland. The iron ore is imported from the United States, and 
silica in the form of rock or flint is brought from Frontenac or Parry 
Sound district. The company has four furnaces of 1,000 H.P. to 
1,5000 H.P. each, the daily production being 5 tons to 8 tons. The 
power is obtained from the Ontario Power Co. 

The low cost of power on the Canadian side of the Niagara River 
has led to the establishment of at least two industries, in each of 
which power consumption is the chief item of cost. The American 
Cyanamid Co., located near Niagara Falls, Ont., manufactures cal- 
cium cyanamide by the process of Frank and Caro. The power is 
obtained from the Ontario Power Co. The company commenced 
Operation in January 1910, with a 10,000-ton plant. This is at 
Hop ee to its full capacity. The calcium cyanamide is not 
outputs clo u es PE with Chili saltpetre. The whole 
Fall a pped to the United States. The Norton Co., of Niagara 
“alls, N. Y., has a plant at Chippawa for the manufacture of crystolon. 
The latter is a trade name for carbide of silicon. The raw materials 
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used are two different grades of coke (a metallurgical coke with 92 
per cent. or more fixed carbon end 5 per cent. ash, and a petroleum 


coke, containing about 91 per cent. fixed carbon with less than 1 per 
Two grades of 


cent. ash) à very pure silica sand, and sawdust. 
The power is 


product are manufactured, green and steel grev. 
derived from the Ontario Power Co., end amounts at present to 
2.000 H.P., which is received at 12,000 volts and transformed to 
145 volts, after which it passes through induction regulators which 
boost the voltage to 70 and 215. The whole of the production, which 
amounts to over 5 tons per day, is shipped to the company’s min 
works at Worcester, Mass., where it is manufactured into different 
abrasive articles. The International Acheson Graphite Co. has also 
established a small plant near Niagara Falls. Its output in 1909 was 
513,436 1b. Incidentally it may be mentioned that both Ontario and 
Quebec have large deposits of natural graphite. In 1909 the exports 
from mills in the two provinces amounted to over 2,000.000 Ib. 

Anelectrolytie alkali industry was attempted about 12 vears ago by 
the Lake Superior Power Co. Among the many subsidiary organisa- 
tions initiated by this company was the Canadian Electrochemical Co, 
for the eleetrolvtie manufacture of caustic soda and bleaching powder. 
120 cells of the Rhodin mercury type were installed, each cell utilising 
1,000 amperes at 5-5 volts. The total capacity of the plant was 
4-5 tons of caustic and 9 tons of bleaching powder per day. The selt 
was obtained from wells in the county of Huron. The work was dis- 
continued at the time when it became necessary to reorgenise the 
whole Lake Superior Corporation, and has not been renewed since 
then. At the present time the Canadian Salt Co.. of Windsor, Ont., 
is erecting a plant at Sandwich for the manufacture of caustic soda 
electrolytically. the Gibbs cell being used. It is expected that this 
plant will begin operations very shortly. 

The electrolytic refining plant at the Royal Mint, Ottawa, is a 
recent electrochemical development in this country. The gold 
bullion (after being assaved) is melted with silver in such proportion 
as to form an alloy containing 40 per cent. gold, 56 per cent. silver and 
4 per cent. base metals. This alloy is cast into anode plates approxi- 
matelv 15 in. long, 3 in. wide and 2 in. thick. 44 of these anodes are 
suspended in a tank containing dilute solution of silver nitrate and a 
little nitric acid. and the silver deposited out on pure silver cathodes 
suspended at a distance of 21 in. from the anodes. When nearly all 
the silver is removed a spongy mass of gold is left, retaining the 
original shape of the anode plate. This is removed, washed with hot 
water, melted and cast into wedge-shaped plates 8 in. long, 31 in. 
wide, lin. thick at the top. tapering to fin. at the bottom. The 
anodes containing approximately 96 per cent. gold are then refined 
further by the Wholwill electrolytic method, a solution of gold chloride 
and hydrochloric acid being used as electrolyte and strips of pure gold 
2} in. wide, 10 in. long and 415; in. thick as cathodes. The deposited 
gold is 99-90 per cent. to 99-95 per cent. fine and is melted into ingots 
of about 500 oz. The power for the deposition is obtained from a 
direct-coupled motor and generator which is capable of supplying 225 
amperes at 30 volts when the two windings are in series, and 450 
amperes at I5 volts when in multiple. When fully equipped the 
refinery will have 10 silver and 10 gold cells producing (with ordinary 
working hours) 20.000 oz. of fine gold à month. At the present time 
the output is somewhat less than half that amount. 

Most of the electrochemical industries of Quebec are situated 
around Shawinigan Falls. This falls is situated about 85 miles east of 
Montreal on the St. Maurice River. A fall of about 150 ft. in the 
waters of this river has been utilised by the Shawinigan Falls Power 
Co. to develop approximately 25,000 H.P., most of which is trans- 
mitted to Montreal by an aluminium line at 50,000 volts. The town 
of Shawinigan Falls has been laid out with a view to the erection of a 
model manufacturing town, and it is, therefore, onlv natural that 
such a point should be chosen for the location of two electrochemical 
industries. The Northern Aluminium Co., a branch of the Aluminium 
Co., of America, was the first industry to establish itself at Shawinigan 
Falls. Owing to the necessity of using direct current at low voltage, 
it was considered better to generate the power as direct current. The 
company, therefore, take their supply of water from one of the pen- 
stocks leading from the canal of the Shawinigan Water & Power Co., 
and are expecjed to take the capacity of another penstock. The 
plant covers an area of about 10 acres. The process used is the well- 
known Hall reduction process, the alumina being prepared from 
bauxite in the East St. Louis, Ill., plant of the parent company. There 
are 340 cells in operation, each producing, on an average, 150 Ib. of 
aluminium, 99-4 per cent. fine, per day. The total capacity of the 
works is 25 tons of aluminium per day, about 500 men being employed 
when the plant is running at full capacity. The output in 1909 was 
over 3,100 tons. The plant of the Shawinigan Carbide Co. is situated 
at a distance of two miles from the power house of the Shawinigan 
Water & Power Co. The electric furnaces operate continuously : the 
manufactured carbide is drawn off in pots, and the füsed mass, after 
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cooling. is broken up and grenulsted in mills. Eight furnaces have 
been installed. two of which require each 1,500 H.P., and the remaining 
six require each 750 H.P. for their operetion. The combined eapascity 
of the furnaces is 25 tons of carbide per dey. requiring a total of 
7.900 HP. About 100 men are employed. Besides these two plants 
et Shawinigan, the Electro- Reduction Co., of Buckingham, menu- 
factures phosphorus and ferrophosphorus from apatite. No details 
are available as to the nature of the plant. 

This completes the survey of the existing electrochemical industries 
in Caneda. The list is not very imposing. That, however, this 
country is only at the threshald of an immense electrochemica! de- 
velopment must be evident to even the least observant. The factors 
which up to the present have combined to retard the industria! pro- 
gress of the country—sp2rse population, greet natural obstacles to 
trensportation, peculiarities of geography and our proximity to the 
more wealthy and attractive country to the south—axll these one-time 
fectors are cither removed or neutralised so es to exert little or no 
effect. The rapid growth in popu!etion combined with the discovery 
of enormous natural resources must legd to an unprecedented indus- 
trial development, and, considering the abundant weter-power fzcili- 
ties of the country, the greatest developments must tzke place in the 
application of electrochemical and electromete'lurgical processes. 

In considering the question of the location of gn electrochemical 
industry a number of factors have to be taken into account. -There 
is. first of all, the problem of raw materials, second thet of power and, 
third, that of transportation facilities. Other problems must, un- 
doubtedly, occur in different ceses, but. in general, the above gre the 
main factors upon which the question of the loestion of an electro- 
chemical industry depends. The discussion of the possibilities which 
Cenada offers from èn electrochemics! point of view must, therefore, 
I5! under the following three headings: Minere! resources, weter- 
power resources and transportation facilities. 

A miners! map of Ceneds shows that the greeter portion of the 
country is as vet unprospected, ebout one-third lies within the 
prospectcd area and two-thirds without. and that the mineral 
resources have been developed (leaving out the Yukon) practies!ly 
only in the territory Iving fairly negr the southern boundry. Even 
the portions of the country represented 2: being within the pro- 
spected territory must not be considered more then partially 
explored for minerals, as new discoveries are continuously being 
made within the supposed prospected sress. This haa been the case 
at Cobalt, with the iron ore deposits of the Mettagemi, and with the 
coal at Yellowhead Pass. It will, therefore, readily be seen that 
the unprospected area is very great, end, considering that much of 
the northern area has the same promising geological formetion as 
some of our known developed deposits. it is ressonable to suppose 
thet our mineral product will be grectly increased in its develop- 
ment. In fact, wherever prospecting has been done further north, 
indications of valuable minerals have been found, and, by accident, 
great wealth has been uncovered in some cases. It is not at all an 
exeggeration to state that nine-tenths of Canada's mineral regions 
are not yet explored. When compared with other countries, it is 
seen that Canada ranks well among the other mineral prcducing 
countries of the wor' d. 

As regards gold, it is à question whether electrolytic methods of 
treating these ores would not be found to be more economical than 
the present metallurgical methods. In the treatment of the 
euriferous gravels of the placer deposits it is likely that some process 
of electrolytic amalgemation might also be found to vield better 
results than the ordinary amalgamation methods. The remarks 
of E. E. Carev in his Paper on “ Electrolytic Amelgamation of Gold 
Ores ” are worth while noting in this connection. 

The silver ores of the Cobalt district are extremely complex. and 
the problem of treating these ores economicelly is still awaiting a 
solution. Under present conditions one of the pressing needs for 
the further promoting of mining and mete!lurgiesl activity in 
northern Ontario is the devising of suite ble methods for the tregt- 
ment of the Cobalt silver ores. Another interesting problem in 
connection with the cobelt-silver ores is what to do with the cobalt. 
The cobaltic oxide trade is at present demoralised, and is likely to 
remain in this condition until a greatly increascd use of the ertiele 
enables the demand to overtake the suppiv. The enforced pro- 
duction of cobalt ore from the mines of cobalt has resulted in a 

much greater quantity of ore than cen be converted into oxide and 
marketed ss such. In feet. one vear's operation of the cobalt mines 
will produce ore enough to meet the present consumption of oxide 
for severa! veers. The inevitable consequence has been a very 
decided fall in the price of eoba'tie oxides... . Cobs!t ore eannot 
at present be sold. end none is being roised from env of the silver- 
free veins of the cobalt camp, the entire production being of ore 
associsted with silver. . . . The only hope of absorbing the cobalt 
contents of tlie ores which will continue to be produced in Ontario 


is in an enlarged demand, brought about either by the low levels: 
to which the prices have fallen or by new uses for the preduct. It 


is not unree sonable to expect that the former will lesd to the letter.” 


In the solution of these problems there is undoubtedly a field for 


the electrochsmist and electrometzllurgist. Not only is there an 
abundance of mineras! wealth in the cobalt region itself. but even 
in the districts further north deposits of the most varied nature 
have been unearthed. Iron, copper, molybdenum, silver. gold. 
and even smell dianronds have been discovered in the lone land 
south of Hudson's Bay. The whole of the Temiskaming region 
appears to be a vost minera! deposit where the richest minera!s 
of the earth have been thrown together in the past ages, in à most 
haphezard and extraordinsry manner, so that one knows not what 
to expect in the future. * Added to this is the fact thet there ere 
ebundant waterfalls throughout the whole region. The facilities 
for transportation ere being increased as fast as the country demands 
them. The Government of Ontario has constructed & direct line 
to open up the agricultural and mining districts of the north of the 
province, and is operating it by à commission. All these considere- 
tions serve to emphasise the fact that the hopes which are enter- 
tained for the electrochemicel future of northern Ontario are not 
without some warrant. 

Of interest to the electrochemist is the fact that no refined coppor 
is produced in Cenadz, but the copper ores are mostly reduced to s 
matte or blister copper carrying values in the precious metas, 
which is then exported. Considering the facilities for the develop- 
ment of hydro-electric power in British Columbia, it is surprising, 
at first glence, that no copper-refining plant has 23 vet been estab- 
lished in the Boundary district, especially when it has been found 
possible to operate a leed refining plant on a psving basis. There 
seems to be no other re»son for this state of affairs thon the feet thet, 
as the history of copper refining in the United States has shown, 
there has never becn any general tendency to establish refineries 
near the mines. With verv few exceptions, the retincries from the 
earliest times have been estiblished in the markets centres of the 
Evst. They stand between the producer of crude metal end the 
consumer, ond experience ha: shown that they are best placed at a 
distributing point for the territory of consumption which they are 
to serve. | 

Nickel.—The discovery of the copper-nickel ores in the Sudbury 
district has placed Ontario in the position of being the largest pro- 
ducer of nickel in the world. But the whole of the matte is ex- 
ported to smelting works of two companies in England and United 
States, while Canada imported over £4,600 worth of nickel and. 
nickel anodes. As Dr. Haane? has expressed it, ‘‘ We mine the ore, 
smelt it into mette, and send it as such out of the country. If we 
want nickel or nickel steel we have to import it. Not only are these 
deposits of little material value to the country at present as ex- 
ploited, but the method practised is exceedingly wasteful.” Dr. 
Hosnel has, in the same connection, indicated one method by which. 
the ores might be treated so as to prevent this wholesate exporta- 
tion. His scheme, in brief, consists in magnetic seperation of the. 
iron and magnetic nickel from the copper, precious meta!s end non- 
magnetic nickel compounds. followed by electric smelting of the 
iron-nickel portion to form ferro-nickel end electrolytic treatment 
of the tailings gs is proctised at present in dealing with the matte. 
The intrcduction of such a process, which would treat tailings con- 
taining the copper end port of the nickel by the electrolytic process 
in operation st Fredericktown, Missouri, end patented by Mr. 
N. V. Hybinette, wou!d be in the interests of economy. A refinery 
established in the Sudbury region on the plen outlined would enable 
Canad» to export finished products instead of matte, a4 is now done. 

Nickel also occurs gssociated with iron end sulphur as pyrrhotite, 
the percentage of iron e.veraging about 60 when the ore is pure. The 
experiments conducted under the direction of the Department of 
Mines, et Soult Ste. Marie, have demonstrated thet a good ferro- 
nickel pig can be preduced from the sme!ting of roasted pyrrhotite 
by the electrothermic process. 

I ron.—'The iron ore resources of the country end their probable 
exploitation by means of electrothermic processes have been 
discussed by numerous writers within the lest few years. The 
facts which have been established are as follows: Ceneda has 
immense iron ore deposits distributed et widely different points. 
The d»posits in Northern Ontario, in the Ottowa and Gatineau 
districts end in Vencouver and Texeda Islands are specially note- 
worthy. Many of these ore deposits gre situated in locs!ities where 
coke for smelting operations hos to be importcd from Pennsylveme 
at prohibitive costs. In feet, it is only in the extreme erstern 
portion of Cemed». where the iron ore of Newfound!znd can be 
workcd economiez!ly with the cos! deposits of Cepe Breton, thet en 
extensive iron industry hes developed. In Onterio and British 
Columbia coke for meto'lurgice! purposes has to be imported. The 
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operstion, So far, however, the plant hes remained proectics!ly idle. 
As olresdy mentioned, the Department of Mines at Ottewe is in- 
terested in the problem of exploiting the ores of the Kootenoy dis- 
trict. and on investigotion is now being carried on by Dr. Stonsfield, 
at MeGill University, on cherecteristic ores of this district. 

According to a recent report, Dr. Ho^nel hes onnounced that if 
the preliminary research work indicoted on cleetrie process the 
smelter built st Nelson by the Canada Zine Co. would v'most cer- 
tainly be used to complete the work; while if some other process 
were indicated the smelter would probably be loested at Nelson in 
emy event for convenience to power and the ores. The seme report 

»lso contoins the information that two private compenies ore con- 
ducting experiments with electric smelting of zine ores of the 
Kootenay. It is. therefore, to be expected that some economical 
process will be devised in the near future for treating the zinc ores 
of British Columbia. 

However, the opinion of Mr. Ingalls on the future possibilities of 
applving electrice] methods to the smelting of the zinc ores of British 
Columbia, seems to be rather possimistic. He writes gs follows: 
“It is unlikely thet the electric smelting of zinc ore con ever be 
profitably ez ried on in the zine producing districts of the Erst and 
West Kootenays, B.C., because in many perts of those districts the 
weter-powers sre smell end irregular. . . . Where there ere large 
wate-powers, 63, for exemple, at Bonnington Falls, the power 
generated is so valueble for mining end miscellaneous purposes tha 
it could not be furnished at the low figure which wou!d be required 
by on electric smelting plant. On the cosst of British Columbia, 
I em informed, there ore many lorgs weter-powers which can be 


deposits are, however, usually situated near some source of weoter- 
pu that could be developed at low cost. The experiments ot 
Sault Ste. Marie have shown thet by the electrothermie process it is 
possible to smelt economically not only hemotite ore, but also 
magnetite ores, Which ore the chief source of iron in this country. 
Furthermore, owing to the high temperature et which the resctions 
occur in the furnace, and the consequent possibility of fusing highly 
basic slogs, ores high in sulphur as well as titeniferous ores can be 
readily reduced in the electric furnace. The experiments slso 
showed thet in place of the expensive coke derived from Penn- 
sylvanin, peat coke ss well ss mill refuse and sawdust esn be used. 
While these facts heve led to very optimistic views on the possi- 
bilities of developing a lerge Canadien iron industry by the use of 
electrothermic processes, other consideretions have elso led investors 
to be rather conservative of embarking on ventures in this direction. 
The most prominent fret about the iron end steel industry of the 
United States is its magnitude. The necessity for economy in even 
the smallest detzil hes led to colossal aggregetions in which every 
process has been devised by the most expert minds end cerried out 
with the most improved machinery. To develop an industry in 
Canada which shall compete, for even the Canadian merket, with 
the output of such plants, must require not only “a heavy initial 
expenditure in prospecting. securing and developing mines, timber 
lands, limestone quarries, railways, shipping docks, &c., necessery 
to secure a constant supply of the raw meteris!," but also an ex- 
tremely heavy outlay in the establishment of the plant itself-—'* en 
outlay which is much beavier in proportion to output thon is re- 
quired for the production of any other article of commerce." Out- 
side of the heavy investment necessary for economics! running, the | developed at so comperetively smell & cost os to permit them to 
nature end extent of the ore deposit itself is of prime importance. | furnish power at a low figure. It is possible that at some future date 
Before eny development whztever cen be considered there must be | these may be utilised for the electric smelting of zinc end other ores. 
a certainty thet the deposit of ore is not only extensive but also | Possibly, also, water-powers in eastern. Ceneda may be similarly 
suitable for metzlurgies! purposes. The lock of ores suitsble for | utilised. Any such development is, however, something of the 
treatment by the blest furnoce has, in fact. been one of the factors | future, and is not to be reckoned upon at the present time. Electric 
smelting of zine ore must undoubtedly go through meny steges of 


preventing the growth of an iron industry in Ontario. But by the 
experiment before it can be pronounced o metallurgical end com- 


use of electrothermic processes and some method of concentrating 


the ores, it is quite within the limits of possibility thet a much lorger 
iron industry could be developed in Ontario. Recent Government 
experiments on low-grede magnetite ores from different points in 
Ontario have demonstrated thet first-cless bessemer concentrates 
(with one exception) cen be prcduced from the crude ores submitted 
for testing purposes, and it hes been shown that all of these con- 
centrates will form hard porous briquettes, more or less peroxidised 
and free from sulphur, when submitted to a process similar to the 
Gröndal system of briquetting. These briquettes cou!d. of course, 
be treated in the electric furnace, thus cutting down on the necessity 
for using è high-priced fuel. The combinstion of concentration and 
electric furnace appears all the more advantageous when it is con- 
sidered that Ontario contains numerous sources of water-power that 
could be developed et low cost. 

Another factor which has so far hindered the development of iron 
smelting plants in certain localities is the lack of a sufficient market 
near at hand. An excellent illustration of this is furnished by the 
case of Vancouver and Texada Islands. These islands have abun- 
dant supplies of magnetite ore ; the numerous inlets off the coast 
enable transportation costs to be reduced to & minimum, but «t the 
present time no iron ore is mined, for two very good reesons—lock 
of cheap metallurgical coke and absence of a market close et hand. 
In the electric furnace it would probably be possible to utilise the 
coa! from Vancouver Island, of which there is en ebundent supply, 
while with the unprecedented growth in population there must, 
however, come a rapid increase in the number of engincering pro- 
jects throughout the whole country, end consequently & much 
greater demend for iron and steel. Considering the edvanteges 
oflered by electrothermic processes and their specie! epplicebilit y 
to Canadian ores, there seems to be no doubt but thet there is ae , èlready developed and in process of development amounts to sbout 
promising future for the eleetrie iron and steel industry in this 5,000 H.P. It is impossible to state what amount of power een be 
country. obtained from the numerous water-powers off the coast, but they 

The question of trea ting the zine ores of the Kootenay by some | W ould certz inlv eggreg: ate another 50,000 H.P. The Meckenzie 
electric process has, indeed, received considerable attention during | Besin presents few power possibilities, but the besin of Leake Winni- 

peg. with a drainage area of 350,000 sq. miles, promises well for 


When it is remembered that the quantity of fuel 
water-power when an incressing population provides the demend. 
»bove Hudson's 


mercial success." 
While in the above p»regrophs the probable electrometellurgical 


developments in this country have been the subject of discussion, 
it must not be forgotten that there are opportunities in Consd for 
the growth of other electrochemices! industries. During 1910 Canade, 
imported £136,563 worth of nitrate of sods and over £100,000 worth 
of other fertilisers. It is more thon likely that with the growth of 


ied forming industry of the country there must come » time in tho 


èr future when there will be ẹ much greoter demend for crtificiel 


fertilisers, ond seeing that this country is almost prodigelly fur- 
nished by nsture with water-powers, from which electric energy con 
be developed at ressoneble rotes, there is no resson why o flourishing 
industry in the manufecture of eir nitrates (similor to that of Norway) 
should not be estzblished for supplying not only our own home 
market but sl1so the markets of the United States end the Orient. 
The production of different ferro-alloys also seems to offer an inviting 
field. There are numerous deposits of tungsten, chromium and 
manganese ores throughout the eastern provinces, and there is no 
doubt that the exploitetion of some of these deposits would be found 
& profitable venture. 

A discussion of the future electrochemical developments of Canada 
would be incomplete without some mention of its water-power 
facilities. A complete survey of the total SUIS water-power 
resources of this country hes vet to be ma A very fair idee, 
however, of these resources mey be obtained from the reports of the 
Hydro-Electrie Commission of Ontario and from the address de- 
livered by Mr. Coutlee. the engineer of the Ottawa Storege Co., at 
the first ennusl meeting of the Conservation Commission. 

In the province of British Columbia the tote! emount of power 


recent years. 
required per ton of ore is greater in zine smelting then in eny other 
Dake Winnipeg itself is an enormous reservoir 700 ft. ¢ 


of the common met: llurgical processes (about 1-75 tons of coal pe 

ton of ore in the best practice), it is readily seen that a process | Bay. ond it flows out through the Nelson river, which has excep- 
which substitutes power produced at low cost for a considerable | tiong N opportunities for water-power. The rivers which empty into 
portion of the expensive fuel must appeer desirable. It is worth Lake Wi innipeg also offer opportunities for water-power. | «-.q.4 et «i 
noting that this factor of cost of coal influenced the Canada Metal In Ontario the sources of water-power ore elmost innumeroble. 
Co. (Ltd.) to erect its smelter at Frank, Alberta, in the Crow's Nest | Nearly every villege and town which is enywhere near 5 water- 
Coal Field, just cast of the British Columbia line. In 1909 è Snyder power hes developed its own municipal! light end power plent, and 
zinc smelter was erected at Nelson, B.C., by the Cenada Zine Co. holds forth enticing offers to the mznufecturer to locate in its 
The intention was to treat mixed argentiferous zinc-leed ores, with boundaries. A very complete summary of the water-power evail- 
a view to producing lead bullion and commercial spelter in one able from the different divisions hes been given by the Hydro- 
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Electrie Commission of Ontario. From their reports it is probably 
safe to estimate that the tota! available water-power of the province, 
excluding that available from Niagara Falls and the Soo rapids, is 
close to 1.000.000 H.P. The Ottawa river alone is capable of supp'v- 
ing over 300.000 H.P., while the numerous fo!ls on the Gatineau con 
supply over 200,000 H.P. 

In the province of Quebec the numerous tributaries of the St. 
Lawrence present remeckable power possibilities, a3 they flow in 
rock basins with many «brupt fells. Montreal, Quebec, Three Rivers 
and ‘other cities s'ong the St. Lawrence ere supplied with light and 
power by hvdroeleetrie plents. New Brunswick g'so posseses 
severa] rivers with execptional power possibilities. At the present 
time only the St. John river hes been exploited. The Grand Forks 
Power Co. is building a plant at that place to develop 80,000 H.P. 
This will be uscd for the manufacture of pulp and for the municipal 
supplies of Woodstock, Fredericton and Nt. John. This brief sum- 
mary wil probably serve to convey some idea of the numerous 
water-power facilities of this country. The tota! water-power 
resources of the country have been estimated at 2bout 16.600,000 H.P. 
Canada is at present in the heppy position of possessing in these 
water-powers a source of wealth which has not been monopolised 
to any extent. and in view of the policy adopted by the Government 
of Ontario, as well as of other provincia! legislatures, it is certain 
that such a nations! Feritage will be entrusted to the care of none 
but those who will utilise it for the p2up!e under terms to be defined 
by the people. 


STANDARD INSTRUMENT AND TRANSFORMER 
WINDINGS. 


BY CHARLES C. GARRARD, PH.D. 


Summary.—The British Standard Specification states that the current 
in the secondary circuit of a series transformer used with high-tension 
ammeters should be 5 amperes at maximum scale reading. It is pointed 
out that this stipulation is undesirable because it is common practi e 
to connect a number of instruments in series on the same transformer, 
and it is often necessary that ammeters should indicate currents con- 
siderably above the normal. Some of the other recommendation: of 
the Engineering Standards Committee are also considered. 


It is at present the standard practice on high-tension switch- 
boards to operate all ammeters, wattmeters and other instru- 
ments from the secondaries of current transformers. For the 
sake of simplicity, and also to avoid unnecessary expense, it 18 
usual where a number of instruments are employed in a circuit 
to connect the whole number in series on a single transformer. 
If follows from this that the various instruments and trans- 
formers should be standardised as regards windings, ratios, &c.. 
80 that the instruments may be interchangeable on transformers 
of different ratios, the scales of the instruments being varied to 
agree with the transformer ratios used. This matter has been 
dealt with to a certain degree by the Engineering. Standards 
Committee, and the object of this article is chiefly to call 
attention to certain difficulties which are met with in the design 
of high-tension switchboards in carrving out the recommenda- 
tions of the Engineering Standards Committee. 

It may be remarked here that the probable cause of these 
difficulties is that the Standard Specification has been drawn 
up too much from the instrument maker's point of view. As 
an example of this may be mentioned Clause 6 (British Stan- 
dird Specification for ammeters and voltmeters) wherein 
It is stated that the insulation resistance of an instrument 
should not be less than 5 megohins when measured with a 
continuous-current pressure of between 1,000 and 1.500 volts. 

Now while a high measured insu'ation resistance is of advan- 
tage, from the switchboard user's point of view, however, it 
is much more important that the instrument should withstand 
a high-pressure test. It may be thought that the specified 
continuous-current voltage of 1.000 te 1,500 is snflicient. 
But this is not so. Experience has shown that when the metal 
Instrument cases are earthed (as 13 often necessary under the 
Factory and Mining Regulations) it is essential (if the instru- 
ments are to stand up to a 200-volt service) that in the factory 
thev sliould pass a pressure test of 2,000 volts (root mean square) 
alternating current applied. for 15 minutes. In fact, some 


engineers specify this test on site, in which case 1t is necessary 


to apply a still higher test in the works. This latter is, however, 
unnecessarily high ; but in the writer's opinion the 2,000-volt 
alternating current test in the factory should always be insisted 
upon. As, moreover, the attainment of this degree of insu- 
lation is not at all difficult or expensive, it is to be regretted 
that the British Standard Specification does not call for it. 

Returning now to the question of the windings of the instru- 
ments and transformers, Clause 7 reads as follows :— 


The following shall be the maximum scale readings for first and second 
grade ammeters : 1. 5, 10. 20, 40, 60, 80, 100, 200, 400, 800, 1,000. 


Clause 12 reads :— 


The current in the secondary circuit of a series transformer employed 
with a first and second grade instrument shall be 5 amperes at maximum 
scale reading. 


From this it follows that all ammeters usad with series 
transformers are to be wound so that the maximum scale 
reading is indicated with 5 amperes flowing through them. 
Also the ratios of the transformers shall be 1/5, 5/5, 10/5, 20/5, 
&c. 

The difficulty to which reference has been made above comes 
in when arranging forthe ammeter to indicate the overload of 
the circuit. This, of course, is necessary. Although the 
normal full load current of a motor may be 40 amperes it is 
advisable for the ammeter, which is installed on its control 
panel, to read considerably higher than this in order to indicate 
the starting current, degree of overload, &c. While, therefore, 
the wiring, switches, &c., will be arranged for 40 amperes 
norma! load an ammeter wil! most probably be installed having 
a maximum scale reading of 80 amperes. 


C. T, = Current transformer. 


Fic. 1. 


A=Ammeter, W= Watthour meter, T.C. - Trip coil, 


If the manufacture of switchgear be on any extensive scale 
it is desirable to fix certain standards as regards overload 
capacity of ammeters and the following standards which have 
been used by the writer may be of interest. The ammeters 
on generators read up to 50 per cent. above full load current 
of the machine. The ammeters on feedors, are, however, 
but rarely overloaded and it is desirable to be able to read 
the instruments at times of light load. "The ammeters on 
feeders. therefore, only read up to 25 per cent. overload. On 
the other hand an ammeter on a motor panel reads up to 100 
per cent. above the full load current of the motor. 

Consider now a high-tension. alternating-current generator 
having a full load current of 400 amperes. Its ammeter must 
read up to 600 amperes necessitating a current transformer, with 
a ratio of 600/5. Now this same current transformer in addi- 
tion to operating the ammeter will most probablv be used also 
for working the watt-hour meter and the tripping or relay 
coll (see Fig. 1). 

If the watt-hour meter be wound for 5 amperes it means that 
the combined watt-hour meter formed of tlie meter and trans- 
former 1s 50 per cent. too large for its duty with consequent 
loss of accuracy. Jt would be much better from the point of 
view of accuracy if a 400-ampere watt-hour meter (instead of a 
600 ampere) were used for this service as the overload of the 
circuit could be safely dealt with by the overload capacity 
of the meter. As regards the watt-hour meter itself the diffi- 
culty could be partly got over by using, sav. a meter wound for 
3 amperes. Even with this arrangement, however, we should 
be using the current transformer for most of the time at a low 
part of its range, which likewise mibtates against accuracy. 
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Considering now the trip coil (or relay) in the above circuit 
(Fig. 1) it is evident that here also difficulties will crop up. 
It is generally desirable to have a calibration on the trip coil 
from full load current upwards. If a 5-amp>re trip coil be used 
this means it has to be set to operate from 3:3 amperes upwards 
which generally is very difficult to arrange. Moreover, the 
current transformer, working at two-thirds its full current, will 
only deliver a relatively small number of watts into the coil. 
In order to attain this calibration it is necessary to wind the 
trip coil specially with a thinner wire and a larger number of 
turns. The result is a larger resistance which somewhat 
accentuates the difficulty of the current transformer in deliver- 
ing the requisite number of watts to operate the coil. 

From the foregoing it will be seen that the whole difficulty 
arises from Clause 12 of the Engineering Standards Com- 
mittee Specification which requires that the current through 
the ammeter should be 5 amperes at maximum scale reading, 
and it seems d^sirable that some modification of this clause be 
made. 

In dealing with voltmeters worked from potential trans- 
formers the committee have followed a somewhat different 
plan. Clause 11 reads as follows :— 

The transformation ratio of a potential transformer employed with 
a first and second grade instrument shall be such that the normal working 
pressure applied to the voltmeter is 100 volts. 


This leaves the voltage necessary to be applied to the instru- 
ment terminals, in order to give full scale deflection, anything 
that may be convenient. Thus consider a 6.000-volt circuit. 
The voltmeter will require to read up to say 7.500 volts. The 
ratio of the potential transformer will be 6.000 100, so that the 
normal working pressure applied to the voltmeter 1s 100 volts. 
The voltage to app!y to the instrument terminals to secure full 

. 1.900 
scale d *flection wou!d be 6.000 
voltage that a 100-vo!t winding can withstand for short periods. 

Referring again to the standard overload capacity as regards 
maximum scale readings given above, it will be seen that in 
the case cited of the 400-ampere generator if a current trans- 
former of ratio 400 5. were us:d the ammeter would have to 
indicate maximum scale reading with 7:5 amperes through it. 
Similarly in the case of feeders the maximum scale reading 
would be with 6:25 amperes and on motor panels with 10 
amperes. In all these cases, however, 5 ampere windings 
could be used with as little difficulty as with the voltmeters 
where the maximum scale reading is anything that may be 
desired. All that it is necessary to do 1s to vary the spring 
or gravity control of the instrument movement. The objection 
that the instrument makers might raise that the suggested 
alteration of the specification would entail their stocking more 
ammeters with different windings is thereby answered. Even 
if it be not found possible to increase the control of a 5.ampere 
ammeter to allow a maximum scale reading of 10 amperes then 
a 10-ampere winding might be used which the makers stock 
anyway. 

The writer would suggest therefore that Clause 12 of the 
British Standard Specification for ammeters and voltmeters 
should be amended to read as follows :— 


12. The current in the secondary circuit of a series transformer em- 
ployed with a first and second grade instrument shall be 5 amperes when 
the rated full load current is passed through the primary of the trans- 
former. Any convenient maximum scale reading on the instrument 


may be employed. 
It is also suggested that the following requirement should be 
added to Clause 4 :— 


(5) If used with a transformer the ratio of the transformer to be marked 


x 100, viz., 125 volts, which isa 


on the scale. 

It may be added that the matter dealt with here is of im- 
portance as some instrument makers are refusing to supply 
ammeters for use with current transformers unless they have 
a maximum scale reading with 5 amperes, basing their refusal 
on the Standard Specification. As this requirement gives 
trouble, as set forth above, and is of no real value, it is very 
desirable that it be altered without delay. 
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SOME EXPERIMENTS IN “WIRED WIRELESS ” TELE- 


GRAPHY FOR MILITARY PURPOSES.* 
BY G. O. SQUIER. 


The signal corps of the army at present uses redio-communication 
for cavalry operations, and insulated field wire laid on the ground and 
operated by “ buzzers " for infantrv end mixed commands. Pure 
radio-communication is ides! for repidly moving troops, but has the 
inherent defect that interference is always possible, and that informa- 
tion may, under certain conditions, be received by the enemy. It is 
proposed to supplement existing methods by a combination of the 
two, which, under certzin conditions of field service, it is believed will 
offer cardinal advantages. 

The standard signal corps field wire st present furnished consists 
of 11 strands of steel and one strand of copper, with & weight of about 
70 lb. and & resistance of about 11 ohms per mile. The results are, 
of course, inferior to what would be obtained with copper conductors. 

The latest appzratus of the signal corps for wireless sets employs a 
500-cyele generator developed for use on aeroplanes and “ pack ” 
sets, with a specially designed transformer end a quenched spark gap 
&3 distinguishing features. The spark gep was of the regular signal- 
corps type, consisting of built-up dises of copper, separated by layers 
of mica-ring insulation, and was practically noiseless in operation. 
The coupling emploved was inductive in tvpe end variable within 
wide limits. With this arrangement the genere] efficiency of trens- 
mission of electric weves glong the ordinary tv pe of field wire described 
&bove was observed, the actual wave-length being about 400 metres. 

Simple experiments showed thet with a trensmitting current of a 
few millismperes loud signs ls were ee. sily heard at the receiving end, 
using the “ perikon ” detector supplied in the fie!d pack sets, without 
the necessity of any tuning either at the transmitting or receiving end. 
When. however. én “audion " detector wes substituted for s perikon 
it wès noted that signals were heard when the receiving end of the 
wire was connected to one of the ternnns!s of the sudion, the other 
being entirely free, wherews, if the termins!s were reversed, nothing 


wès heard. 


Since the eudion is a typ? of detector which operates primarily on 
changes of potential rather than of current, the termina! connected to 
the end of the wire is subjected to changes of potentia! conforming to 
the signals transmitted «long it, and these variations make themselves 
manifest in changes in potentie! along the ionic path which produce 
signals in the telephone. With the particular arreagement used, the 
signals were equally good with and without gny earth connections to 
the detector. 

The next experiment pertained to a No. 22 B. & S. psper-insulated 
copper wire about seven miles long in conduit, which hed & resistance 
of about 388 ohms. The distent end of this wire wes left open. 
Electric waves of a length of 7,500 metres, corresponding to 40,000 
cycles per second, were developed by a high-frequency generator and 
were induced upon this lin? by loose inductive coupling. 

Since this frequency is ¿bove eudition, it is necessary, in order to 

transmit telegraphie signsls, to insert at the trensmitting end an 
interrupter, bresking the series of continuous waves into groups or 
troins of a frequency within the limits of audition. This wes done in 
th» menner usuz!ly emp'oved in wireless telegrephy, end the wave- 
train period was approximately (555 second, giving à cleor musical 
note. 
It is usu»! to insert the interrupter for the preduction of wave trains 
ot the transmitting end of the ling, but there are advanteges in shift- 
ing this piece of apparetus to the receiving end. With the interrupter 
thus shiftcd, inaudible signals were sent out by making and breaking 
the line current of 40,000 cycles per second according to the dots and 
dashes of the Morse eIphebet. Signals sent out in this manner were 
entirely inaudible at envy point slong the line. 

The circuit for this arrangement is shown diagrammatically here- 
with, where G is the generator of the continuous oscillations ; C, the 
condenser, end L, the coil for tuning this primary circuit to resonance 
with the generator period ; L, C, the corresponding tuning elements 


* Abstract of an article in the “ Journal" of the Franklin Institute. 
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in the secondary or line circuit at the transmitting end; A the line 
ammeter; K the transmitting key; (", L’, the tuning elements in 
the primery or line circuit at the receiving end; L’, C^, L”, the cor- 
responding tuning elements in the “ weeding-out " circuit; I the 
interrupter; L'4 C'4 the tuning elements in the tertiary or detector 
circuit; D the detector, which may be either the perikon or the 
audit n. aud the receiving head-telephone. 

The quenehcd spark set was substituted for the high-frequency 
generator on this same telephone line, ond operated on it in an 2n5lo- 
gous menner to the fied line. The wave-length uscd was 1.000 
metres, ond tuning to resonance at both transmitting end receiving 
ends gave improvcd results over the use of a1 untun.d lino. 

As quenched-spsrk app2ratus are comp^rotively inexpensive and 
are mide in portable sizes of smoll power, they furnish an equipment 
immcdiately available for the use of wired-wireless on short lines. Y 
has been found nee essary, however, to use on intermediote circuit à 
the transmitting end similar to the one deseribed et the receiving gi 
in the ebove diagram. In csse the quenched gèp circuit is coupkd 


to the line without an intermediate circuit, since the line is of com- 


paretively high resistance, end hence not o persistent oscillator, the 


, Waves are damped out so quickly thet the tuning of this creuit is 


extremely brosd. By the use of the intermediate circuit of low 
resistance, and also of high inductance, sometimes called a “ fly- 
wheel " circuit. the rapid!y damped oscillations in the primary circuit 
set up more persistent oscillations in the intermediate circuit. which 


latter will now force the line circuit into more persistent oscillations 


than would otherwise be possible. 
An experiment was tricd of connecting the 500-evcle generator of 


_ the wireless set to the telephone line directly, the receiving apparatus 


being a low-resistanee telephene of the ordinary type. With a 
voltage of about 110 and a series resistance of approximatelv 2 
megohms in the line at the transmitting end. that is. with a trans- 
mitting current of about 50 micro-amperes, verv loud signals were 
This simple arrengement offers an additional method of 
operating field lines by the adaptation of apparatus already on hend 
and regularly supp! Ned by the signal corps to troops in the field. 


THE NEW OERLIKON SINGLE-PHASE LOCOMOTIVE.* 
BY DR. H. BEHN-ESCHENBURG. 


Summary.—After referring to the excellent results obtained from tle 
first 2,000 m.p. locomotive, built in accordance with Oerlikon practice 
for the Lotschberg line. the main features of the new 2.500 H.P. loco- 
motives for the Berne-Ló:sc hberg-Simplon Railway are described. A 
substantial improvement consists in the use of impie drum-type con- 
trollers for regulation of speed and pressure. 


Some three and a-half vears ago, the author described the investi- 
gations on single-phase locomotives undertaken by the Ocrlikon 


n 


-650-— IAN — 9--— . ?000--—— — 20 -~ om 


i [ 
i t 
| | 
i i 
\ 


— 


m ah 
aeea ——— eee o 


er a 


neighbouring telephone system had been overcome, and how larger 
motors up to 900 H.P. had been designed on similar lines, though at 
that time the possibility of building alternating-current motors for 
such large outputs was donbted in several quarters. Those designs, 
however, proved a comp!ete success when in 1909 the Berner-Alpen- 
bslin-Gesellschaft ordered for the Lótschiberg line en Oerlikon loco- 
motive equipped with two motors, each capable of giving 1.000 H.P. on 
es one hours rating. This locomotive was put into service in 1910 and 
from the start gave such satisfaction that within six months 10 more 
locomotives were ordered, similar in construction, but for larger out- 
puts. Five of these locomotives are being built by Brown- Boveri. 

The characteristic features of the electric equipment of these latest 
locomotives will now be described. The locomotives. which are the 
most powerful of any single-unit locomotives built upto the present, 
are intended for the Bern-Létschberg-Nimp!on line. They are to 
be eapable of developing 2.500 H.P.at a speed of 50 km. per hour for an 
uninterrupted run of 14 hours, and to exert a pull of 18,000 kg. at 
starting. It is also to be possible to increase the speed to 75 km. per 
hour. The pressure on each of the driving axles is 17 tons, the total 
length 16 m., and the adhesive weight 85 tons. 

The mechanical part is being built by the Winterthur Maschinen- 
fabrik, and consists of five driving exles (coupled) and two running 
axles. Three axles are provided with side-piay in the besringa to 
assist in taking curves. The cranks of the two motors are connected 
together by means of a triangular frame and to the crank of the 
middle driving wheel by means of a sliding box. The total weight is 

ehout 108 tons, of which about 50 tons is contributed by the mechani- 
cx! parts (see Fig. 1). 

Gearing is provided for the motors, as in the earlier constructions, 
which have amply demonstrated the complete reliability of toothed 
wheels for such krge outputs. No troublesome noise, heating or 
signs of wear have been noticeable, whilst the lubrieation is simp!y 
provided for by applving a litre of heavy grease per 1.000 km. Tho 
eflicieney must be very high and may be taken as over 98 por cent. 

The great advantzsge of a gear drive is best seen from a comparison 
of the weight of motors with and without gearing. In the carlier 
locomotive è L.000-11.P. motor (1 hour's rating) with gearing weighed 
93 tons, in the new locomotives a 1.250-H.r. motor (14 hours’ rating) 
wens 14 tons. An A. E.G. SOO-H. P. motor (1 hours rating) for 
direet driving weighs 14 tons. All the experiments! locomotives on 
the Dessau-Bitterfeld line have similor dimensions to the latter. The 
use of gearing, however, not only reduces the weight considerably, but 
olso provides for favourable eleetrie dimensions of the motors, 
especis!ly of the series type. Of the severe! large alternating-current 
locomotives which have recently been put into operation, those of the 
repulsion type (Winter-Eichberg, Deri, &e.) have proved inferior to 
the series typo with respect to economy in starting. commutation and 
range of speed regulation. For example. the A. E.G. locomotive 

required four times the starting current taken by the Oerlikon loco- 


, motive of 25 per cent. larger output, whilst the locomotive fitted with 
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Fia. 1.—2.500 n.r. Locomotive, BriiT BY THE OERLIKON CoO., FOR THE LOTSCHBERG RAILWAY. 


Maschinenfabrik to demonstrate the suitability of the single-phase 
system for electric traction. The locomotives in question were 
equipped with two single-phase commutator motors, together capable 
of developing 500 H.P. at 40 km. por hour. ‘These were the largest 
single-phase motors in existence up to that time.t In this descrip- 
tion it was related how the trouble arising from interference with the 


* Alistiact of an article in the ** E.T.Z." 
T An abstract of the article describing these experiments appeared in 
THE Evecrrician, Vol. 63, May 21, 1909, 


Deri motors, where the starting was controlled by shifting the brushes, 
proved still more unfavourable. 

On account of commutation the speed of all motors of the repulsion 
type cannot be allowed to exceed 15 per cent. above synchronism. 
With this fatal limitation, however, the speed, number of poles and 
output are fixed. The trend of recent developments seems to show 
| that the series-motor—which has no such speed limitations and 
"becomes more economical at hyper-synchronous speeds—is the most 


' suitable for traction work. This motor can yield its full output ata 
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speeds, provided the pressure is correspondingly regulated. Further, 
on à locomotive the smaller motor with gearing is less liable to give 
trouble than the one-and-a-half times’ larger motor: the troubles 
caused by the gearing on tram motors are quite negligible compared 
with those due to electrical causes. 

l In the series-motor, the pressure set up between the commutator 
segments by ,the,transformer action of the pulsating main flux is 
compensated by a pressure induced in tho rotor winding by rotation 


Fic. 2.— LOCOMOTIVE CONTROLLER FOR CURRENT UP To 3,000 amps. 


in an auxiliary field displaced 90 deg. in phase behind the main field, 
as was first pointed out in an Oerlikon patent in 1904. This auxiliary 
flux ean be provided in various ways, and can be also made to trans- 

By this means, experience has shown that 


| operated by hand. 


such controllers have been installed in the first locomotive, and hsve 
given splendid results, so that the equipment of all the new loco- 
motives with these simple controllers cun be undertaken with the 
greatest confidence (see Figs. 2 and 3). 

Each transformer is provided with en independent controller, fixed 
to the former, so that tho severa! sections of the transformer windings 
can be connected directly to the contact fingers of the controller. 
Thus transformer and controller form a single piece of apparatus 
which serves for the transformation and regulation of the motor- 
pressure at the same time. The overall dimensions of a controller 
are: length. l-6 m. ; width, 15m.; height, 0-83 m. ; whilst its 
weight is about one ton. Great importance is paid in the construction 
to accessibility and casy renewal of parts which are subject to rapid 
Powerful magnetic blow-outs are 
provided, whilst the circuit is only 
allowed to break in a few places 
where special carbon contacts 
are fitted. In order that these 
heavy controllers should not 
have to be operated by the driver, 
the drums are moved forwards or 
backwards, either singly or to- 
gether, by means of a device 
specially arranged for this pur- 
pose. A sprocket-wheel is con- 
tinually oscillated to and fro, and 
can be moved in one direction or 
the other by means of a pawl 
made to engage with the same. 
These pawls are operated by 

meens of electromagnets under 
the control of thedriver. In this 
way the controller receives an 
energetic impulse in the required 
direction. The two controllers 
can be connected together so 
that the one by its movement controls the other, which is im- 
portant in case one of the operating devices gets out of order. In 
ease the electromagnetic control fails. the controllers can be directly 
The motors are so arranged that they ean be con- 


wear, such as the contact pieces. 


mit energy to the rotor. 
commutation in an a'ternating-current motor, when running, can be , trolled in series or in parallel with the controllers and transformers 


made 33 good as in a continuous-current motor. At storting. this 
device fails, since it depends on the speed, and the skill of the designer 
has to be relied on to overcome the difficulties under these conditions. 
That this has been accomplished can be seen from the smooth commu- 
tator and clean contact surfaces of the brushes on the motors of the 
1,000 H.P. Lotschberg locomotive, after long use for shunting purposes. 
Continuous-current motors would 
not give better results. A set 
of carbons will last for 20,000 km. 
Tn» transformers on the new 
locomotives are air-cooled and 
easily accessible. The windings 
are imbedded in impregnating 
‘compound, like cables. In the 
Switchgear, great improvement 
has been made to simplify the 
‘electric equipment. The ter- 
minè! pressure of each motor 
is 400 volts, and the current at 
full load is about 3,000 amperes. 
By splitting up the variable 
pressure into 12 steps, each step 
"Will correspond to a jump of 
&bcui 100 k.v.a. For the con- 
troller, designers heve hitherto 
‘used unit-control switches, oper- 
-ated eleetromagnetically, or have 
obtained the regulation without 
‘breaking the circuit by means of an induction regulator or by brush 
shifting. After much experimenting, the Oerlikon Works succeeded 
m equipping the first locomotive in the former manner, but the 
construction of such a large number of separate controllers neces- 
sarily introduces difficulties and complications. 
regulators adds considerably to the weight and cost. and a!so reduces 
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the power factor, whilst the method of brush displacement requires 


the use of the repulsion motora, which, as explained above. are 


The u:e of induction | 


| both together. or that both motors in series can be controlled by one 
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Fig. 3.—-ANOTHER VIEW OF THE SAME CONTROLLER. 


controller and transformer. The locomotive can be divided into two 
independent and comp'etely-equippad halves, each of which contains 
à high-pressure circuit-breaker, transformer, controller and motor, 
and can be separately operated up to its rated output, 


—— - 


Motor Propellers for Rowing Boats.—The “Electrical 
Review and Western Electrician " describes a propeller equip- 


inferior to the series motor in many ways. | agr 
Encouraged by the excellent results obtained with the use of the | ment which is intended for attachment to the stern of rowing 


boats. The equipment includes a small motor and two 


ordinary tramway drum controller for lerge outputs, the Oerlikon | © 
‘Works ventured to build controllers on this principle for the 1,000- | 6-volt 60 ampere-hour storage batteries which are connected 


H.P. and 1,250-m.P. motors to regulate the power. Recently, two i in series. 


The gear is made of an. alloy of aluminium. 
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PHYSICAL SOCIETY. 


At the Meeting held on Friday. May 31, at the Imperial! College 
of Science, Prof. C. H. Less, F.R.S., Vice-President, in the Chair, 
a Paper on 


* The Calibration of Wave-meters for Radio-telegraphy ”’ 


was read by Prof. G. W. O. Howe. Wave-meters consisting of a 
variable air-condenser and a set of coils can be calibrated approxi- 
mately by calculation from the known capacity of the condenser and 
the inductance of the coils. The most probable source of error is 
that due to the capacity from turn to turn of the coil. This can be 
allowed for with sufficient accuracy for all practical purposes by 
finding the natural frequency of the coil alone and calculating its 
effective or self-capacity on the assumption that the whole steady 
current inductance of the coil is effective even when it is oscillating 
freely. This capacity is then added to the capacity of the air- 
condenser. Another method of finding the required correction by 
comparison of the results obtained on the overlapping portion of 
the ranges of two coils is also described. The correction can be made 
small by suitably designing the coils. 

Dr. W. E. ScMPNER remarked that it could not be considered satis- 
factory to find the self-capacity of a coil from its free period, taking the 
whole of its self-induction aseffective, until this had been shown to give 
the same result as that deduced experimentally with a large number of 


different coils. 
Mr. W. DUDDELL remarked that Prof. Howe's experiment showed that 


for practical purposes the self capacity of a coil could be considered quite 
constant, for he had used much smaller external capacities than usual, 
and still could detect no difference. It was very important for a wave- 
meter to have a very definite free period of its own, and therefore L/R 
must he large. Its coefficient of damping should be less than that of the 
antenna circuit, as the usual method of finding this latter really gave the 
sum of two. It was thus more important to keep the high frequency 
resistance of a coil small than its self.capacity. — Dielectric losses were an 
important item in the high-frequency resistance, hence the voltage from 
one turn to the next should be kept down. 

Prof. T. Matiitr printed. out, with reference to a table Prof. 
Howe had put on the board, giving dimensions of different coils having 
the same self-induction but different self capacities, that the length of 
wire necessary was almost the same in each case. 

Dr. W. H. ÉcctEs. pointed out that theoretically the self-capacity 
could not be constant when the external capacity was small, and cited the 
somewhat analogous case of a weight vibrating from a heavy spring when 
one-third of the weight of the spring was added to the weight, provided the 
weight was relatively large. There might be some compensating in- 
fluence at work such as the variation of the velf-induction with frequency. 

Mr. A. CAMPBELL stated that the method of obtaining the working 
value of a wave-meter coil by finding the frequency giving resonance on 
open circuit was used by Dieselhorst some years ago. At the National 
Physical Laboratory it wascustomary to plot A? against the condenser 
capacity; over the working rang: the line obtained was straight, and from 
its slope the high frequency value of the inductance of the coil could be 
immediately deduced by dividing by4a*. It wasinterosting to learn that 
Prof. Howe found by experiment that sucha line pissed through the point 
given by Dieselhorst's method. The capacity of a coil could be 
diminished by winding it in slices like the secondary of an induction coil. 

Prof. G. W. O. Howe, in reply, stated to Dr. Sumpner that he had 
only experimented on three or four coils, but he had purposely used 
specially small added capacities in order to detect any variation of the 
self-capacity. 


A Paper on the 


** Applications of Heaviside’s Resistance Operators to the Theory 
of the Air-core Transformer and Coupled Circuits in General '' 


was read by Dr. W. H. ECCLES. 

In circuits possessing constant inductance, resistance and capacity 
the differential equations for the currents and the voltages are linear 
with constant cocfficients, and may therefore be solved by aid of the 
known simple properties of symbolice operators. The symbolic 
operator method proves to be verv compendious m problems concern- 
ing the determination of the primary and secondary currents and 
voltages of transformers whenever the applied E.M.F. can be ex- 
pressed as an exponential function of the time. or when it consists of a 
sudden application of a constant or an exponential function, and 
also when it is impulsive. 

In the Paper the method is first applied to a pur of “ indirectly ` 
coupled cireuits-—7.e., cireuits that are insulated from each other. 
The cases of pure magnetic coupling, pure electric coup'ing and of 
mixed magnetic and electric coupling are treated in turn and shown 
to be operationally all of the same form. Then general operational! 
equations are obtained for direct coupling and for mixed direct and 
indirect coupling ; this latter, of course, includes all tvpos of auto- 
transformers, both high and low frequency. Here again the opera- 
tional equations are of the sam? form as in the case of magnetic 
coupling. The equations readily show that if the primary app'ied 
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voltage be a pure sine or cosine alternating E.M.F. the well-known 
circle diagram for determining the instantaneous magnitudes and 
phases of the primary and secondary currents in an ordinary trans- 
former is applicable to the most general type of transformer, and is 
capable of certain extensions. It is then shown that a similar circle 
diagram can be used for obtaining the primary and secondary currents 
in any general transformer under tha application of the quasi-steady 
conditions of a slowly damped alternating voltage. A further new 
theorem arises here, which affirms that a similar graphical method of. 
computation can be used for deducing the voltages at the terminals 
of the primary and secondary condensers in a high-frequency trans-- 
former under steady or quasi-steady alternating current. 

In the second section of the Paper it is shown how to calculate 
accurately the free pericds and the dimping factors of a coupled 
system with two degrees of freedom, and approximate formule are 
also dcduccd. The third section passes to the investigation of the 
currents and voltages produced in the circuits by sudden application 
or removal of a constant, a harmonic, or a dimps:d harmonic E.M.F.,. 
and of those produced by the application of electromotive impulses. 
For this purpose formula expressing the effect of the various types 
of symbolic operator occurring in the Paper, on impulsive E. M.F.s and 
on “ sudden applications," are dcduccd and tabulated. Using these 
tables of integrals it is very easy to write down quickly the solutions 
appropriate to any given transformer under the action of any of the 
types of E. M.F. specified. These tables include all the cases likely: 
to arise in wireless telegraphy and in ordinary transformers.. 

As an example of the application of the methcds the problem:of a. 
primary spark-circuit and its antenna is worked out under resonance 
conditions and for various couplings, and time graphs are made of the: 
primary and secondary currents and voltages. A further example is: 
the solution for the incidence of a natural electric wave (a “stray ”’) 
on a receiving antenna and its resonant secondary. 


Dr. A. RUSSELL said that it was not quite clear how much was Heavi- 
side's and how much was Eccles! in the first part of the Paper. The 
latter part he considered an important piece of work. 

Mr. R. APrLEYARD drew attention to a general method for the caleula-. 
tion of all transient phenomena, which had been worked out by Dr. H.. 
Malcolm and described in THe ELECTRICIAN of May. 10.1912. His method 
was there applied to the pirticularease of a submarine cable, but the same 
genera] method was directly applicable to the case treated by Dr. Eccles. 
In the case of the telegraph cable the constants were distributed. In the 
case of a transformer or of any network of conductors, such as the 
Wheatstone bridge. the constants wee localised, and the problem wag: 
easier to solve. 


Some experiments on 
“The Movements of Semi-oily Liquids on a Water Surface,’”’ 


were shown by Mr. Cuas. R. DARLING. 

The effect produced when a drop of liquid is placed upon a clean: 
water surface is considerably moditied if the liquid be slightly soluble. 
Whereas a drop of oil spreads and forms a permunent film, slightly 
soluble liquids form films which afterwards break into globules, 
which, if a certain minimum size be exceeded, break up into smaller 
globules, unti] a state of equilibrium is reached. The division of the 
films or globules is prcdue«d by indentations which spread until 
pirtition has taken place. This indentation gives to globules a 
reniform shape ; and in certain cases the distorted globules are pro- 
jected violently across the surface of the water. The effeets differ in 
intensity with different liquids, and phenomena peculiar to a given. 
liquid may also be noted. The following are typical examples :— 

I. Aniline, after spreading into a film, collects into one or more: 
large globules, which become indented round the edges, after which 
the globules recover their shape; the recovery, however, being accom-. 
pinicd by the partition of smal! globules. This continues until the. 
globule is reduced to a very small size, after which no further move-. 
ments are observcd. 

2. Dimethylanitine forms a film which breaks up into smal! 
globules with great rapidity. The indentations, commencing at the 
edges, bifureate and spread through the film, dividing it into small 
parts which become globular ia ships. Tae partition is assisted by 
the formation of holes in the film, from which indentations spread 
and meet those which commence at the edges. 

3. Quinoline behaves similarly to (2), but the action is slower, 
enabling the breaking-up process to be fo'lowed easily by the eve. 
The small globu'es waich are formed finuly become rings; a hole 
appearing at the centre of ech, cau-ing the globule to spread on all 
sides, These rings are quite permanent, and do not appear with the 
other liquids mentioned. 

4. Xylidine, 1:3: 4, forms g'obules which become indented on 
one sid^, and then move rapid!v across the surface, and then recover 
their ship? ; after waich indentation and projection are repeated 
until the g'obules are broken up into smaller ones, when the action. 
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ceases. The behaviour of xylidine is similar to that of orthotoluidine, 
to which the author has previously called attention. 

In explanation of these actions it is suggested that the'surface ten- 
sion of the water, which causes the drop to spread into a film, is 
weakened by the solution of the liquid. "The opposing tensions (air- 
liquid and water-liquid) then overcome that of the water, with the 
result that the film is drawn back and indented. The strength of the 
air-water tension is afterwards partially restored by the sinking or 
"diffusing of the dissolved part, so that the drawn-up mass again tends 
to spread. Indentations in a film or globule would therefore occur 
at the point at which the air-water tension had become most weak- 
ened ; and if the opposing tensions were strong, the globule would 
be drawn across the surface. Equilibrium would then be produced 
when the air-water tension had become uniformly weakened ; and 
the opposing tensions (now acting on small globules of greater curva- 
ture than the larger masses, and therefore at a larger angle to the 
'water surface) possessed a resultant tension equal to that of the soiled 


water. 
An account of some 
“Surface Leakage Experiments with Alternating Currents "' 


was given by Mr. G. L. ADDENBROOKE. 
Experiments on dielectrics at different temperatures and over a 


wide range of periodicity showed that the losses found were in some 
cases partly due to surface leakage. When this latter was eliminated 
and the data obtained with the surface leakage and without were com- 
pared, it did not seem as if the portion of the losses due to surface 
leakage could be accounted for by assuming that it was constant at 
all periodicities, as is the case with the losses in metallic conduction. 
Measurements were therefore made to ascertain the behaviour of 
the surface leakage alone. For this purpose strips of tinfoil were 
pasted on a sheet of glass 1 in. apart, and the relative losses with 
an alternating current of 42 periods and a continuous current were 
measured, the pressure being the same in both cases. The power 
factor was high in all cases. The following are the results :— 


Relative losses. 


State of film on glass. Resistance Se 
megohms. | Continuous. Alternating. 
Ordinary day....................ss. 300 ] 3 
qp. em NEPOS. | 579 l 4 
Film dried firat in sun and cooled! 770 l 5 
Another glass surface............. | 50.000 ] ^ 15 approx. 


Ebonite.—Similar experiments showed a much higher ratio for the 
Josses—namely, I : 40. 

Porcelain Insulators, —The ratio in this case was as high as 1 : 60 
on a dry day, but part of this leakage may be through the material. 

The relative leakages between the primary and secondary of a small 
induction coil and a small transformer were respectively 1:4°5 and 
1:8. In these cases also the leakage was doubtless partly through 
the insulation. 

Further experiments d2seribed show that the moisture present 
must be in a very attenuated state for the differences in the losses 
found to become sensible. Ordinary water. even in very thin films, 
‘docs not show the effect. The striking similarity between the above 
results and results obtained by measurements made of these losses 
through dielectrics is pointed out. The suggestion seems warranted 
that in both cases the effects may be due to the same fundamental 
‘Causes—viz., the presence of a very diluted electrolyte. 

Prof. C. H. Legs pointed out that when alternating current was used 
there would be a capacity current flowing in the circuit as well as the 


suríace leakage current. 
Mr. A. CAMPBELL thought the results were interesting. The study of 


surafce losses was a very difficult subject, and well deserved attention. 


—— 
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Variation of Resistance of Selenium with Voltage.—Mr. 
E. E. Fournier d'Albe recently contributed a Paper on this 
subject to the Royal Society. In all dry selenium bridges, an 
increase of voltage always produces an increase in the elec- 
trical conductivity, and the main result of the present investi- 
gation is to show that the potential effect is proportional to the 
logarithm of the voltage in all selenium bridges having graphite 
electrodes and for all voltages above one volt. The logarithmic 
law was found to hold in the 70 bridges tested and was verified 
Tor a voltage as high as 220. The author discusses the argu- 
ments against the various theories of the potential effect, and 
concludes that it is not very wide of the mark to compare the 
conductivity of selenium with that of a gas, due to ionisation 
by collision modified by a subsequent recombination of the ions. 


THE THEORY OF THE SUBMARINE TELEGRAPH 
CABLE." 


BY H. W. MALCOLM, D.S^. 


(Continued from page 318.) 


Summary.—In this series of articles an account is given first of the 
work of Lord Kelvin leading to the discovery of the “ KR" law and to the 
most simple form of arrival curve. The shape of the arrival curve is 
dependent on the signalling apparatus; and to obtain the curve under 
practical conditions the apparatus must be taken into account. After a 
discussion of the general theory of the propagation of signals in cables, a 
method is developed for obtaining arrival and sending curves by simp'e 
calculation, for any form of apparatus. The method is illustrated bv 
many examples, and is applied to derive the theory of the use of apparatus 
such as arrangements of resistances and condensers, inductive shunts and 
artificial leaks, and to show the influence which they exert on the dn of 
the arrival curve, and, therefore, on the maximum speed of signalling. 
The results are expressed in practical units and are contained in tables, 
and they are applicable to cables of any type. In conclusion. illustrations 
are given of the use of arrival curves to build up a message, at different 
rates of sending, whereby the influence of the apparatus can be rendered 


evident. 
VOLTAGE ARRIVAL CuRvE—REcEIvING END INSULATED. 
The curves of arrival for the voltage at the receiving end of 
the cable can be obtained in a manner precisely similar to that 


used for the current arrival curves. 
The voltage at the end of the line in the periodic case is 


given by 
Y 


M al ARI | ARE rt 
( 1+ 7, )eosh Pl+( zt 2 sinh Pl 


If the receiving end is free and there is no sending apparatus, 


(77) 


Z,= x, and Z =0. 
V 
} [um clo d : 
oe cosh Pl (78) 
Here /(x) —cos z, and the roots are ^ - ; D 
4 e. 9. | 
4E (Qo 4- 1)?52t 
o» Je^ Kw 
xi a uuum n (79) 
" (2m+1)2 sin ~ Q^ 


Fig. 23, A is plotted from (79) and Table XXIV. 
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Fic. 23.—ARRIVAL VOLTAGE. San FRANcIsCO-HONOLULU CABLE. 


Curve A....Receiving-end free. 
B....Receiving-end earthed through a condenser. 


Kr=K//10=87'5 mfds. 
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The curve of arrival voltage with receiving end free rises 
much more slowly to its steady value than does the arrival 
curve of current with receiving end to earth, Fig. 2, Curve A. 
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Table XXIV.— Fry. 23. Curre A. 
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t seconds. ] 0-1 0-2 | 0:3 0-4 0:2 0:7 1-0 | 1:5 2.0 3:0 
Steady — LOO0-00 ]. 000-00 ]. 000-00 ]. 000-00 1000-00 ] 000-00 1.000-00 , 1000-00 —— LOOU-00.— | 1000-00 
m 0, — 1.203-10 1.136-70 1,07410 1,014850 0258-00 820-00 122-158. | 45-80 400-60 232-34 
m l, + 204578 0 2A TERI 55-12 33:00 T192 2-58 0:20 002.57. 
m= ?, — 61-70 14-95 3-62 OSS | 0:21 0-01 dus " TM 
m 3, + 11:30 0-70 0-04 Ps ios | - M | s wae | | 
m- 4, — 1-43 0:0] ix ek ee - n or Sas 
m D, + (12 ° s XN | nee - sxe 
m=6, — 0-0] | 
| — ——— ———————— i IM ——— - = EE a Eo RUN CN 
V (millivolts per — 0-04 1-08 14:13 3944 | — 73:03 155-91 280-40 456-40 590-42 767-66 
sending volt) | 
Table XXV.—F'g. 23. Curve B. 
t seconds. 0-1 0-2 0-3 0-4 | 0:5 0:7 1-0 L5 2-0 3-0 
Steady 1000-00 | 1000-00 1.000-00 1.000-00 ] 000-040) 1.000-00 1.000-00 I.O00-00.— 1.000-00, 1,000-00 
"PT — | L203:30 1.148: I5 1.09570 1,04535 997-40 907-99 TSS 7S 623-82 493-35 © 308-55, 
ile à |o 25698 167-79 109-57 TESS 46:7: 19-93 5:55 0-66 0-08 — 
La — 63:38 19-08 +74 1-73 0-52 0-05 | 
T4, F 11-98 1-10 0-10 0-01 
rs, cs ]-60 0-03 oe ies M m ae n Be id 
s +o o EN i "e às a S o3 - n 2 | 
V (millivolts per^ wm 1-63 8-23 2448 ^ 48-81 111:89 21677. | 37684 500-73 691-45 
sending volt) f | | 
M ————————————M———— 0.0 oe 
After time one second it is evident from Table XXIV. that the | R-=497-5 ohms. In this wav. Fig. 24, A is obtained, which | 
curve is represented by the first term of the series (79), ùe., is of the same shape as Fig. 14, Curve B. 
r2t | 
V,=E (1—-e wus), 00. 5. 5 « (B0) ARRIVAL CURVE OF VOLTAGE.—SINGLE CONDENSER. 
which should be compared with the corresponding expression Let the receiving end of the cable be connected to earth. 
(10) for the arrival current with end earthed. through a condenser of capacity K.. Then in (81) Z, is to be 
i it KRE 
, )ut equ: . 
ARRIVAL CURVE OF VOLTAGE ON A PURE RESISTANCE. ole Ge —rk, | 
If the receiving end is connected to earth through a resis- T | 
: M M AE Hence f(r) = cos r— ^x sin zr, 
tance, R,, and there is no sending apparatus, Z, in (71) equals KI 
R,, and Z, is zero. Then l1 Ki 
f V, and tanr= .,- | 
Vi= 7 , ©... (8D) r K, 
cosh PL+“ sinh PI _ Thus is equation (62) again. | 
Z, i f'G) —l cosx 
NR. ae PE : 
f(x) 2cos + p 5n z-—0. ADA 
SANE . by substitution from (62). 
R, - r?t 
eo tanz——rÉ.gkp 0. 0... o... . (96) 9REe Ku? 
Hence V,=E-S 0. 5. « (83) 
, l , 
This is equation (56) again, and the roots for R,=RI/10 and z T 
l . : : > ; +cos x 
R,— RI are contained in Tables VIII. and IX. sin z 
i : l RI which corresponds to (63). 
f (z) 2 —sin z— op sin z+ p. 09$ 
hich f 6 din is | Fig. 23, Curve B is drawn from (83) and Table XXV. for a. 
which from (56) condenser K,— K//10=87-5 mfds., and it should be compared 
cos £ 1 ! with the corresponding current (Curve A in Fig. 16). The 
ad : Dd Pte c 
T sinz voltage curve (Fig. 23, Curve B) is the time integral of the 
yi current curve (Fig. 16, Curve A)—i.e., the area bounded by the 
E ahe Bm „ Current curve and any time ordinate is the quantity of electricity 
e NiF R- "IM M DI (82) in the condenser, and this, divided by the capacity. K, of the 
I+, COST og condenser, is equal to the voltage on the condenser at that 
» s 


time. Whereas the current increases to a maximum and falls 
The arrival voltage might otherwise have been obtained from agein, the voltage on the condenser increases to a steady 


the current through the resistance. Thus. from (57) value, which is equal to the E.M.F. of the sending battery. 
ET The rise in the voltage takes place more slowly over a con- 
E " ORe KR? denser than when the end is insulated, as in Fig. 23, Curve A. 
Ri--R ^o] sinc? : 
r RU E | ARRIVAL VOLTAGE.— DOUBLE BLOCK. 
[cos T £ | f 
E | Suppose, now, that there are condensers at both «nds of the 
E R 9R e Ku i cable. Then, ln (11), 
e V, RC = aan T P] : , Ns 
RI R; r RIE sin "3 | V E 7 1 7 7 ; 
D 2 AB / / 45 / ` 4 . 
md z l € Fy j cosh pex g tg ) sinh Pl 
a " mn » d- 4 4p 
which. by the aid of (56), is seen to be the same as (82). If De 0 d 
C, be measured in microamperes, then, to, obtain V, in milli- the substitutions ^K for Z, and K for Z, must be 
volts, C. in Table X. must be multiplied by 0-4975, since made. OIM, —rM, 
s 
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)= Ts c sa (I ae 
Hence f(2)=( x | 9 Kite VR 


ELS 


IC TRA 
S t e. 22 
RE! ak, 
which is equation (64), and the roots are given in Tables XVI. 


and XVII. 


Tus 
) sin g, 


and tan r= 


f'(x)  — (1 + sin r— dn ; pet) sin x 
M T a cos T, 
2 5 XE. 
which, by substitution fron (64), 
IR T ae, shoe | ] sna, 
 zK,cor zxz. Kl'cor z F 
Henze, f niliy 
a2 
V,- E.K, Se ke A (84) 
K,4-K,.+ Ki (DK, f l ,8m 2 Kl'/sin £o l ) 
KI coz 2 / K x cose 
When K,— » this reduces to (83) 
Fig. 24, B, is drawn from (84) and Table XXVI. The cor- 


responding current curve for K,—K,—K//I0 is Curve A, 


TI 
HL 


100, 


Millivolts per volt Of sending battery. 


04 06 08 1-0 


2-0 


1:5 
Szconds. 
Fia. 24.—ARRIvAL VorTAGE. Saw FaaNCISCO-HoNOLULU CABLE. 


Curve A... Recsiving-end earthed through a resistancs, | Re— RI/10 —497:5 ohms. 


B....Double block. K;- Kr— K//I0 87:5 mfds. 


Fig. 18. The arrival curve of voltage rises very much more 
quickly to its steady value, which is, however, only one-twelfth 
of the voltage applied at the sending end than does the curve 
for a single condenser, Fig. 23, Curve B. 

As a check on the accuracy of the formule, (84) may be 
obtained by integration from (65). l 


‘t 
Thus Vi= : | 05 dt. 
K, 
Substitute for €. fron (65), end 
OT f = ve 
exc t T e Khi? qt 
:Br^og Sm t l "LIA MS: l K? K! ) 
Z cost s cos a EK, R.j 


When the integration is carried out (84) 1s obtained. 
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VOLTAGE ON AN INDUCTANCE CorL.— THEORY OF THE 
INDUCTIVE SHUNT. 

It has been found by experiment that a great improvement 
in the received signals results if the recorder be shunted by 
an inductance coil, and this plan is now generally adopted. 
To examine this case, let Z, in (81) be an inductance coil of 


resistance R, and inductance L,, so that Z,— R,--/pL,. Then 
RI ; 
f(x) — cos x 4- t Ap Sin a 
f Fe kn 
and tan z- Din: i — Lj (R5) 
Um E E 1 ,3R, cos? r 3cos r 
ree snr RI snz I 
by help of (85). Hence 
x2 
V ee Meuse. LUE - , (86) 
| 14 ae ae Gm I) UH sin r+. COR 
“R 2sinr\ RL / Rl E 


where x is given by (85). 
The position of the roots of equation (85) can be obtained 
from Fig. 25. When L, is large the tangent curve is cut in al!l 


PH 


y, 
| 
I 
2 ay PAPA zt 
x 2 A Hr ue 
Pi HAs = 
= TL] 
/ Iri T Iran 
E nr] au 
x6 x Es s gs nn 
3. 4 13 14 15 18 17 13 
i Seconds. 
E Fic. 25.—Position or THE Roots or 
x 
xR- x2 Lr 
Tan x- D 
N: "ns RI ER RE |. 
Curve A....Rr- is ze 20. 
RI L; 
B....Rr 10' R, - KR2?, 
Cs. 4 R, R L» „KRI? 
^ 10’ Rr s? 
R/ Lr KRI? 
Bi = "m 
Re 10’ RX 4s? 
R/ 
” B vua 10’ Ly=—0 


Its positive branches, 
section with the first 
Imaginary points of in 


W hen L, is smaller 
positive branch 
tersection give rise to 


the points of inter- 
are Imaginary. These 


à complex root 


of equation (8! 


5). 


intersection with the second positive branch 
h, and the imaginary points of 


negative brane 
to the right. 


When L, is made still sm 


When I 


aller the point of 
passes to the first 
Intersection move 


ir 18 Very small e uati 5 
f : f Ju g on (85) bec ; 
(56), the roots of w hich are shown in Fig 3 (99) becomes 


Let R, — R//10, and (85) becomes 


z?L, Aa 


LAJ 2X. Table XXVI.—F. 24. B. 
01 02 03 04 05 OF 


—— 
— 


83:33 83-33 83-33 33-33 


03 07 10 15 20 |30 


83-33 33-33 83-33 83-33 83-33 83-33 


t 82conds. 


Stead y 


— — — M 


“1 o0 134-49 114-74 97:92 83:56 7 5 T 
£3 -+ 70-6 - Na y ope 71°30 31-92 32-26 14:6 »61| 1.25 demi x mu 
t i E ye pr ld£ 53: 146 031] . LE I0: KR. R, t) 
Y FAS OER! 20-0427 Rn 3506.5 Mod . 
a Band M95 (62. vi zd An interesting case is when Ly KRE s ; 
£a SUM MORE aa^ que uu r R, : or the time constan: 
ot WOR" T , Of the coil | . ' 
ee i | R. equa's the time constant KRE. of 4] bl 
I SAMS EXER EA Rer Vr S MEE ee ee es : l ; 1e cable, 
£7008 050 358" 9-64 17-28 3287 51-28 68-73 1679 elas Equation (85) is then x 
* Millivolts per sending volt, ^ ~~~) 7 -- Dianita hy | E 
: tan yey ~ 
a E O S i M -- — Sd 19! 1). * ' -iia : (87) 
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The real roots of this equation are contained in Table XXVII. | where m Ast (a? — 352 — 1), 
Table XXVII.—R,-R//10; L.—KR/* Ry. Fig. 25. Curve B. | 10 
2 Sin «4. Cos wc. b 2 
and B=, (3a? — 5? — 1). 
Lu iu c i A ei ) 
4:6053 4-835 52 — 0-99430 --0-10684 | | 
78327 9 28+88° 47 4-0-9997 +0-02123 On solving these equations by a process of trial and error, 
10-988. St RY" 34 peed SONoro a i- ib is found to be 2-0105 4-2x 1-143. This value is to be sub- 
14:134 4r+80° 48 + 0-99999 + 0-00349 H+iJ 
| NTT fe 89" 53 = —.b00000 — ^ —0:00201 | stituted in (86), and the corresponding term is i , where ` 
| : 
Table XXVIIL—P, R10; L,- FF: Pr, Piy. 25, Cure C. Leia ^ — 9abt Jabi 
— — — - Eo des es ecce Ie. deme (sin a cosh b cos pj ^ 608 a sinh b sin ) 
ne 4. Sin d Cos c. KR KRP 
E ——————— ——————————— —————— — (a? —U23t 
| - d 2abt m) 
3:14159 T T = ag Kui E : l 
| TOSS Qe ETA 45 4.096479 -|- 0-26303 g (cos E I iN 
i 10-913 3r -8»5? 16 — 099659 — 0-08 252 -9a j b 3 
T 14-100 4nx+87" 53 --0-09032 ` + 0-036093 | = MU M oe 9 Pod pops 9 
| 17-959 — Be ERR? 52 040080 001978 |» M = Q ttes 24 cosh 2b +, ein 2a sinh 2b+ | sin 2a cosh 2b. 
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Mf Qoob eee HH rT ee 
! | Sea RRS RARER 
FARS Ry | B UE SERE EE GE LUNAR IEEE NR E REG A 
Se | ETEA LL ^B pS ae ae a fehl 
8 Se ee DUE. ie iis ee ERS 
2 [See eks a ae —N-EDOGE ESSE 
s d T mmm VRE SEEPEMEAANEETEER 
a E: aoe ME PN pi 
Su oe "x Dp PACERS eee 
3 EEE wu | ene qr L2 xc do ee eee EE 
N (DIY PME AS DR ieee iN MUN UE RU 
a ET IEEE | Su RN SN 
pw Df LLL D i sever T 
= 80 is e 4,5 gus i biam. a EO ees SI fs Eam chee 
| tA a Boe a es E 
cop Hii fhe ape ta he t e tt pt 
, P E H - pu M ee rer 
40l - M | coe Mp ee x Hida oł ++. 4 
Euri HE 
20B——3- J^ Free p ee os ce Ee 
EAH HH aH HHA A 
0 02 04 06 08 10 15 20 25 3-0 
Seconds. 
Fic. 26.—ARRIVAL VOLTAGE ON INDUCTANCE Corn. San FgasNcisco-Hoxorvru CABLE. ENps EARTHED. 
Curve A....Rr -Ri 10— 49775 ohms. . Curve B....Rr-RI/I0 4975 ohms. Curv? Conary SUNOS? ohms. 
. Ly- Rr. KRI2—2.165 henries. p 23 9 kenriis dii 
To find the complex root of (87), write r=a + ib, and separate ` —9b b ; PAY 3 
$ l i i i = 3 2a cosh 2b — .. sin 2a sinh 2 32 2b. 
you real quantities from imaginary. As a result, equation (87) N 20 T 99° a cosh 2b 99m a sinh b+, Cos a sinh 2b 
. gives rise to the simultan-ous equations, H—iJ . ; 

a. aO 18 the conjugate term, and when the two terms are 
A cota+B tanhb=1 . 38 M—iN 9(HM JN) 
Atana—Bcothb-—1j ^ ^ ^ ^ 4 ' " " * (88) | combined the resultant real term is M24 N? When the 

un TERCER _ Table XXIX.—Fig. 26. Curve A. " | 
seconde, j OL 02 . + 03 0-4 7 0-5 0-7 1-0 1-5 2-0 3-0 
Steady 0091 . 9091 | 9091 9091 | 9091 90-01 90-91 90-91 90-91 ' 90-91 
"EE 985-64 175-45 1077717  . 66-19 40-66 15:34 3:56 0:31 0-03 | 
diy — 62-841 — 15:35 3°75 0-91 0:22 0-01 ee 2 ZR | 
e uh 11:38 0-71 0-04 | in | | 
S s4 — 1:43 0-01 : 
cda L| 0-12 € € 66s € T 3 wists 
Oscillatory | —324-08  — 250-08 —181-30 — —118-06 | —6062 | 43644 — -L13841 — 20688 187924 +5894 
V; (millivolts per; : 4 | i , E T dui E mE i 
^ "ending volt) Jj RN NE EM MEE MUR SR: 232-88 298-10 —— 278-18 149-85 
LL LLL cll. Table XXX. — Fig. 26, Curve B. m PEN 
` Steady Steady — 01 | 0-02 03 04, 05 | O7 o 1.0 i5 ^ 20 ` 30 
tseconds. — | 9) 9091 — 9091 . 9091 90-91 90-91 90-91 90-91 . 9091 90-01 
fs — | 7648 20-36 B42: 144. |! 038 0-03 
s Ft 0. 0 100559 — 075 | 0-05 | "E Bg. d t 
P us 1-48 002, oo. 0! | 
a5 + 012 "m ees ira i bee | € y Sieve ana scis 
| Oscillatory —3505 , —0933 , —7272 | —5734 ' —3725 | —748 3-64 +012 — —003 — 4-000 
V (millivolts er 1 p J J J a v 
ending vol) ' — 0:36 - 1:95 12:82 | 32.13 , 5328 | 8340 94-55 91-0: 99-83 90-91 
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value 2:0105+ ¿x 1-143 for the complex root is substituted in 
this expression, the damped oscillation, 

0:6623e 962853 sin (1-0561£— 37°27) 
js obtained. 

Fig. 26, Curve A is plotted from Table XXIX. 

The effect of the inductance is to lift the arrival voltage 
high up above its steady value, to which it re-descends accord- 
ing to a sine curve of exponentially decreasing amplitude. 
After t=2 seconds the curve is purely oscillatory, the expo- 
nential terms arising from the real roots of (87) having entirely 
died out, and the equation to the arrival curve is then 

V, (millivolts per send'ng volt) 

= 90-91 + 662-3¢—9 62855 sim (105614 — 37°27), 

An interesting case is when the time constant of the coil is 

equal to the time constant of the cable divided by m?—i.e., 
: : 
L, MER. In this case equation (85) is 


v 


zy yr? 
` tanz=, [5—1]. 
Tee ios ) 

Now, for the root x=2 of this equation the denominator of 
(86) is infinitely great, and the corresponding term drops out. 
The complex root is found to be 4-669 +7 x 1-988, and the real 
roots are contained in Table XXVIII. The oscillatory term is 


—0-29980 x e 74191** sin (4-2656t — 17°12). 
Fig. 26, B is plotted from Table XXX. With this smaller 
value of the inductance the oscillatory term dies away more 
quickly. Fig. 26, C is a reproduction of Fig. 24 for a coil 
devoid of inductance. 
" 
Since when Le AM ii the term in (86) corresponding 
to the first real root of (85) vanishes, this value of L, may be 
regarded as a critical one. For, the first term is the slowest to 
decay, and until it has died out the curve cannot reach its 
steady value. If L, be greater than the critical value the 
voltage curve shoots up far beyond the steady value; if L, be 
less than the critical value the rise in voltage is too slow. 
Hence is derived the following simple rule for obtaining the 
closest approximation to a square-topped arrival curve: The 
time constant of the inductance shunt should equal the time con- 
stant of the cable divided by x7. As regards the resistance of the 
shunt, the same considerations apply as in the case of the best 
resistance for the recorder. The smaller the resistance of the 
shunt the better, and the limit is determined by the sen- 
sitivity of the recording instrument. 
(To be continued.) 
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A LARGE FLYWHEEL ALTERNATOR. `) 


The particular suitability of engines to their local circumstances 
and particular use accounts for an increasing diversity in type, 
which is often somewhat puzzling to those not immediately in touch 
with current practice. High-speed and low-speed steam engines, 
turbines, gas and Diesel engines, each suit certain conditions best, 
although there is no very clear demarcation of their respective fields, 
and no doubt the newer types have not yet come to their due 
application. Where fuel is relatively dear, the low-speed horizontal 
steam engine is frequently used on account of its high efficiency, 
which is slightly better then that of the steam turbine. notwithstand- 
ing its greater first cost. 1t is. however. less common in this country 
then on the Continent, whore in many places the high price of coal 
1$ a more serious factor in the running of a power plant. 

Such considerations have recently led to the equipment of a large 
cotton mill in Holland with a low-speed (107 revs. per min.) horizontal 
steam engine, coupled to a “ Witton " alternator for the electric 
drive of all the machinery in the mill. The General Electric Co. have 
in hend the contract for all the generator and motor equipment at 
this mill. The 1,000 kw. ''Witton" alternator is of somewhat 
unusual design, being of the outside flywheel type. The stator 
carries its windings on its outer periphery and the field poles project 
radially inwards towards the stator from the overhanging rim of a 
heavy flywheel. The reason for this departure from usual practice 
lics in the necessity for a stcady drive in textile mills. A low-speed 
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reciprocating engine has naturally a tendency to cyclical variation 
of speed, which variation can be reduced to a permissible amount 
by a suitable flywhecl, whose etfect varies directly with its weight 
and with the square of its speed. The type of engine. which is settled 
by the relative importance of first cost and fuel consumption, fixes 
the speed, leaving the regularity in such cases as this to bo taken 
care of by tho flywheel effect. Tho design most economical of 
material is, in the first place, a combination of the usual flywheel 
with the rotating parts of the electric generator, and, next, the disposal 
of the weight et as great a radius as possible. The natural sequence 
is thus to fix the poles on the inside of the rotating flywheel, which gives 
the total kinetic energy of 2,500 foot tons for the revolving parts in 
this case. 

We may say that the guaranteed efficiency of the alternator is 
94 per cent., and that by means of a specially designed stator winding 
the effect of tooth ripples on the voltage 1s eliminated, so that the 
voltage curve is a pure sine wave. The driving motors for the line 
shafts in the mill. which are all of the semi-enclosed slip-ring type, with 
brush-lifting and short-circuiting gear, are also being made by the 
General Electric Co. 


THE T.C. & M. CO.'S MARINE GALVANOMETER. 


Those who are accustomed to work with galvanometers on board 
ship are very well acquainted with the great trouble experienced iri 
obtaining a complete balance of the suspended system so thet it is 
not affected by the rolling or pitching of the vessel. The adjustment 


T.C. & M. Co.'s Com. 


for balancing is generally carried out in a very unmechanical menner, 
and the process is one of such uncertainty as to require the most 
delicate menipulation. 

The Telegraph Construction & Maintenance Co. have brought out a 
galvanometer, the suspended coil of which can be balanced in a 
simple and definite manner. Hitherto the suspending strip or wire 
of the coil has always been attached to a fixed position on the coil, 
and the balance has been obtained by adding weights where required 
to the frame of the suspended coil. 

In the T.C. & M. Co.'s galyanometer the suspending strips or wires, 
instead of being attached to a fixed point on the coil frame ere at- 
tached to a lug or nut free to traverse a small platform by a screw, 
the top one being at right angles tothe bottom one; by varying the : 
positions of these lugs a perfect and lasting balance is obtained with 
ease. The galvanometer has been put to a severe trial, having been 
used both as a testing and speaking instrument during the laying of 
the E.T. Co.'s Gibraltar. Malta and Alexandria cable by the T.C. & 
M. Co.’s ss. ‘‘ Colonia," and also during recent cable work in the 
Mediterranean by the same company's ss. '' Cambria," end we 
understand that throughout the work it proved to be in every 
way most satisfactory. On the voyage to Gibraltar a severe gale - 
was encountered by the ss. ''Colonia" in the Bay of Biscay, 
causing the ship to knock about very much ; the galvanometer was 
watched during this time, but remeined quite unaffected. 

The constant of the galvanometer is stated to be as high as, or 
higher than, any other type of marine galvanometer in usc, 

The instrument is manufactured by.the-T.C..& M. Gol. | ^. 
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RELIABILITY IN ELECTRICITY SUPPLY. 


One of the most interesting discussions last week at the 
Convention of the Incorporated Municipal Electrical 
Association was on the subject of reliability in electricity 
supply. At the present day we need scarcely say that 
serious interruptions in supply are comparatively rare, 
and, in fact, so rare that it might be thought that the 
position obtained is sufticiently good. On the other hand, 
it must be remembered that the more extended a supply 
becomes the ‘greater are the obligations of the supplier, 
because an interruption: becomes increasingly important 
from the financial points of view of those who are 
inconvenienced thereby. When a supply 13 given to 
large engineering works, such as shipyards and similar 
undertakings, the loss that may he occasioned by a 
comparatively short stoppage is considerable. 

In order to minimise the chance of breakdown, certain 
precautions have to be adopted, which may be divided into 
three classes. The first of these consists in being amply 
provided with the plant and material necessary for the 
generation of electrical energy. Thus, a good supply of coal 
is of prime importance, more particularly at the present 
time when labour unrest is continually threatening the 
stability of industry. In the same category should be 
placed the number of boilers that are continually under 
steam. In the Metropolis, more particularly, climatic con- 
ditions may cause an extremely sudden rise in the demand 
for electric light which may as suddenly disappear ; and to 
meet such demands it is essential that a larger number of 
boilers should be kept under steam than is necessary for 
immediate requirements, or that a certain number of 
boilers should be kept banked so that they can be readily 
put to work. Mr. H. H. Covzens, of West Ham, has 
found it more economical to keep the full number of boilers 
always running, although at times they may be very lightly 
loaded. On the other hand, Mr. F. Ayroy, of Ipswich, 
believes in the banking of boilers, provided that dampers 
are so made as to reduce the losses to a minimum, In all 
probability the method that is most suitable will depend 
upon the nature of the load. 

In the second class of precautions usually adopted are 
those taken to prevent the breakdown of any particular 
item of plant. Generally speaking, it may be said that no 
trouble need be expected in these days from the chief 
items of generating plant or from mains, provided that they 
are not overloaded and that an eye is kept to the deteriora- 
tion which necessarily takes place in the course of time. 
It will probably be admitted that the weakest parts of the 
collection of plant that goes to make up a generating station 
and supply system are the devices used for protecting the 
plant generally. This remark applies particularly to auto- 
matic devices, which are liable occasionally to be defective 
when called upon to act. 

Lastly, we have the precautions that may be taken in 
order to renew a supply in the shortest possible time if an 
interruption takes place. Under this heading may be 
classed arrangements that are made-to isolate any section 
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activity of all matter. The style is clear and good, and sufti- 
cient references have been given to original Papers to enable 
the reader to look up turther details for himself. The faults of 
the book are comparatively unimportant, but it is strange that 
thev should have been overlooked in the course of a ^ complete" 
revision. Thus, in the first chapter, it is not stated what units 
emis measured in. And it looks as if the author himself did 
not know, for on pp. T. 8 and 9 e is measured in electromagnetic 
units, while on p. 13 the value is given in electrostatic units, 
without any qualification in either case. Nuch an omission 
must prove a serious siumbling-block to ihe student. On p. 41 
Röntgen ravs are described as having a great “ penetrability.” 
We call it penetrating power. The iab!e on p. 199 contains a 
mysterious substance called radium F, which gives off B-ravs 
and is the parent of polonium. Our impression was Chat 
radium F was ideniical with polonium, and that it gave off 
a-ravs. Asa matter of fact, the author states the matter eor- 
rectly on p. 151. but he evidently omitted to bring the table in 
question up to date, The table also puts down Rak as a ravless 
product, whereas it emits B-ravs. That part of the title which 
refers to the supposed " electrical nature of matier " must not 
be taken too seriously, but it helps to stimulate popular inierest 
In Speculations suggested by radioactive processes. The book 
will, no doubt, find many readers, and deserve them, as the 
subject is a living one. but a careful revision is called for at the 
next opportunity. E. E. F. 
The Mathematical Theory of Electricity and Magnetism. By 
J. H. JEANS, M.A., F.R.S. 2nd edition. (Cambridge, 1911: Cam- 
bridge University Press) Pp. vi. +584. 153, net. ' 

The title of this book indicates sufficiently the point of view 
from which it is written, as it is essentially a book for the mathe- 
matical physicist ; in fact, one of the first things which would 
strike an electrical engineer on reading the book would be the 
large differences which exist between even the names nsed by 
practical and theoretical electricians. For example, the former 
would not recognise “ Faradav's Law " in the name “Neumann's 
Law," whilst, when the author deals with molecular theories of 
magnetism, we find that Ewing's work is ignored and all credit 
given to Weber. although the latter's hypotheses were admit- 
ted!y incomplete and did not explain all the observed facts. 
One is tempted to ask why there should be such differences 
between theoretical and practical terminology and methods. A 
theoretical book commonly starts with the consideration. of 
rubbed sealing-wax and builds up its theory of potential from 
electrostatic 1deas ; on the other hand, electrical engineers do 
not rub sealing-wax, and one wonders how many of them are 
aware that " potential " is really “ work." although they lav 
down successful plants under the impression that " difference of 
potential " is analogous to “ pounds per square inch." Would 
it not be possible for the two classes of books to be written 
from a more or less uniform standpoint *.— For then an engineer 
who possessed sufficient mathematical knowledge would be able 
to read a physicist's book without the necessity of starting the 
subject from the very beginning and with some prospect of 
seeing the goal to which the argument tends, since that argu- 
ment would not be wrapped up in phraseology quite new to him. 

These remarks, however, must not be considered as criticisms 
of this work as a whole, which is admirable. Any good words 
which were said of the first edition apply with greater force now 
that the parts dealing with the electronic theory and the general 
equations of the electromagnetic field have been added. 

The main idea of the book ts that it shall be a mathematical 
treatise complete in itself, and no knowledge on the part of the 
student is assumed beyond the usual principles of the ealeulus : 
at the same time, the author makes a welcome innovation by 
introducing at intervals what might be termed a ^ homely illus- 
tration " bearing on the subject under discussion, whilst in 
dealing with units he gives an idea of each practical unit from 
some familiar electrical apparatus, such as a metallic filament 
lamp. Notes of this type are of undoubted value in enabling a 
student to think in electrical quantities; and a lecturer or 
author often loses sight of the difficulties which a beginner finds 
in the fact that electricity is intangible, so that there is nothing 
to give him a notion of, say, a volt or an amperes \It is áccórd- 
ingly much easier for a physicist of Iimited mathematical know- 


of mains in which a serious fault has developed. A 
good deal of discussion has taken place from time to time 
as to the extent to which the sections of a network should 
be connected together, and whether they shouid be coupled 
by links that may be removed when required or by fuses 
which in themselves give some protection. We think at 
the present time that the opinion of station engineers is in 
favour of placing fuses between the various sections into 
which a network is divided, and that these should pre- 
ferably be placed in pillars rather than in underground 
boxes, so that when attention is required it may be carried 
out with the least possible delay. 

Another point of a similar kind is the maintenance of 
the auxiliary power in a supply station in case of total 
interruption, No engineer cares to contemplate a total 
cessation, but at the same time it is just as well to be per- 
fectly certain that the auxiliary supply can be maintained 
without difficulty under such circumstances; otherwise 
the condition of affairs may be extremely chaotic at a 
critical moment. 

. There is one other aspect of the question that deserves 
attention. Mr. A. C. Cramp, of Croydon, mentioned the 
fact that many interruptions are due to want of care on 
the part of the staff employed. In the case of stations 
operated by private companies there is always a whole- 
some feeling that if an interruption occurs through care- 
lessness, or through want of intelligent working, the services 
of the member of the staff in question are likely to be 
dispensed with. In municipal undertakings, on the other 
hand, this state of mind is often wanting, the reason for 
this being that the Committee controlling the undertaking 
are apt to interfere in a way in which a Board of Directors 
would never think of doing. A member of the staff in a 
municipal station is liable to think that he has been 
appointed by the Committee, and that he is not likely to 
be dismissed unless the Committee are well convinced that 
he ought to be. This fecling necessarily leads to a weaken- 
ing of the authority of the engineer, or of the head of the 
department concerned, and it can only produce serious 
evil. We are glad to know that this is not the case in all 
municipal stations, but there is no question that the 
difficulty does exist in many of them. We hope that Mr. 
CRAMB's remarks may do something to bring home to all 
municipal committees that dealings with the staff should 
be left entirely in the hands of the responsible engincer, 
and that he should be given the fullest possible power. 


REVIEWS. 


(Copies of the nndermentioned works can be had from TUK RUECTRICIAN Offlc2s, post 
free, on receipt of published price, adding 3d, for books published under 28s, Add 


10 per cent. for abroad or for foreign books.) 
pc 
The Electrical Nature of Matter and Radioactivity. By Hirry 
C. Joxes, 2nd edition. (London, 1911: Constable & Co.) Pp. 
IX.+210. 8s. nt. 

This book is intended as a semi-popular statement of the 
fundamental facts regarding conduction in gases, the various 
“rays”? found in vacuum tubes, and radioactivity. It deals 
In its 17 chapters with the determination of the specific charge. 
e[m. of ions and electrons, the X-rays, the discovery of radium 
and other active constituents of pitchblende, the alpha, beta 
and gamma rays, the production of heat by radium salts, the 
emanations of radium, thorium and actinium, the production 
of helium from radium emanation, induced radioactivity, the 
radioactive transformations, and the question of the radio- 
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ledge to read this book than to follow such advanced works as 
Maxwell's “ Electricity ” ; in fact, a large part of the book 
deals with mathematical subjects such a8 Green's Theorem and 
Fourier's Series, which it is necessary to discuss if too much 
previous work is not to be assumed. 

This completeness of treatment, to à certain extent, explains 
why magnetism and electromagnetism are apparently neglected 
in comparison with electrostatics : this neglect, perhaps, consti- 
tutes the chief deiect of the book, and, good though the new 
chapters on the electronic theory are, one could wish that they 
had been much more complete, even if it had been necessary to 
condense the earlier chapters to avoid undue increase in the 
total size. There is a tendency to follow Maxwell too closely 
instead of starting from electronic first principles, which would 
surely be the more straightforward method in view of modern 
developments. On the other hand, the author’s clearness of 
explanation throughout the book is admirable—so much so 
that one regrets that the above-mentioned chapters were not 
more fully treated in the same style: in particular, the few 
pages on “ Wave motion" may be mentioned. brief though 
they are. He has also wisely omitted most of the descriptive 
matter often put in books of this type, where it is too scanty to 
be of any use, whilst an excellent feature is the inclusion of a 
number of examples taken from Cambridge examination papers. 
The printing also deserves a word of praise, being in the usual 
readable stvle of the Pitt Press. 

If one other minor complaint be permissible, it is that the 
author has not adopted the symbols recommended by the 
American Institute of Electrical Engineers some years ago: 
these symbols are universal in America and are largely used 
here; any step in this direction can but help to bridge over the 
divisions which unfortunately seem to lie between the different 
branches of science. F. J. DYKES. 
Electric Railway Engineering. By C. FRANCIS HanpiNva. (New 

York, 1911: MeGraw Hill Book Co.) Pp. viii. 4336. 12s, 6d. 

The book under review is expressly written for the benefit of 
students in technical colleges, and as such fulfils its purpose in 
an admirable way. 

It is written from the American standpoint and 1s thus par- 
ticularly informative for those requiring a closer knowledge of 
electric-railway practice across the Atlantic. 

It contains a valuable discussion of the subject of traffic 
studies, including prophetic estimates of probable future 
developments, a subject of particular importance in a country 
of rapid growth. . l 

The subject of speed-time and power-consumption curves 18 
dealt with in considerable detail and with clearness; it 1s, 
however, regrettable that more 1s not made of the suitability 
of a given equipment. not only for a given service, but for a 
range of services, a point which is lost sight of in the assumption 
of straight-line relationships in speed-time curves. This approxi- 
mation has come into common use on account of its simplicity, 
but results obtained from its use are often misleading and hide 
more than they reveal. | 

The distribution system is treated on the orthodox lines and 
much practical information is given regarding the arrangement 
and choice of apparatus in power stations and substations. 

On the burning question of continuous current Versus single 
phase for heavy railway electrification, the author takes an 
entirely neutral position. He quotes at length from Messrs. 
Sprague and Storar, respectively advocating the two rival 
systems. The author commits himself no further than to the 
opinion (on p. 318) that “ the favoured system of the near future 
would naturally be capable of transmitting power to the car at 
still higher voltages, which seems to point at present to alter- 
nating-current propulsion of cars." 

Mr. Harding gives a clear statement of the leading features 
controlling the design of the series single-phase motor, but fails 
to give due credit to the developments of the successful traction 
motor on the repulsion principle, which has many points of 
advantage to-day and great possibilities of future development. 

The book is extremely well written, is of compassable dimen- 
sions and does not call for a knowledge of higher mathematics 
for its comprehension. It should be of value to the student 
and of interest to the specialist: | H. M. E. 


ANNUAL REPORT OF THE ELECTRICAL INSPECTOR 
OF FACTORIES. 


The annual report of the chief inspector of factories and 
workshops (Sir Arthur Whitelegge, K.C.B.) contains several 
sectional reports, among which is that of Mr. G. Scott Ram, 
H.M. Electrical Inspector of Factories. As this is of con- 
siderable interest to readers of THE ELECTRICIAN, we devote 
considerable space to it below :— 

Table I.— Accidents at Electrical Gencrating Stations and Sub-stutions in 
l 1911. 

The small figures relate to fatal accidents, and are included in the 

princip | figures. 


eee 


! Publi^ supply | 
| stations and | 


Description. clectrie rail- ; Other 
(0 Ways and stations, 
| tramways. 
(1) | (2) (3) 
Non-electrical :— 
At engines, pumps and generators ........ 18 | 4 
At boilers and steam plant............ sees | 39 | 6 
At coa)-handling plant............ enne Is? | 3 
Wal lS: o oueseretue sa pt tutup bro Regn PERE iri 765 8! 
Struck by falling bodies ........... "— 23 | v 
Miscellaneous — ..LLeeeseeene Hm] 91! | 17 
Total ..... B OmU T T 270" | 3! 
Electrical :— LOT Fit eee 
At switchboards when engaged in ordi- 
nary routine work, mostly duc to faulty | | 
design of appiratus or to mistakes on . 
the pirt of the switehman „essees vid 12 5 í 
Cleaning, repairing, &e., at ** live" switch- 
boards or o hor “Jive” conductors... 2p 2 
Cleaning. repuring or other handling cf. 
switehboards supposed to have been! : 
made “dead "— 
Skilled peraons veces —€— 3! vais 
Unskilled porsons ......ceeereeeeeeeees . 
Adjusting brashes and cleaning commu- 
(AOPA .cceccvccecvcctovececseesensseceneses ies 9 3 
Mis:cllaneous v2... ccecceceee Henn 12 l 
Tata ETET "€ O aa S 


The number of mechanical accidents ja about the sime as in tho. pre- 
vious year. They were of a similar nature. and call for no special com- , 
ment. The number of electrical accidents was somewhat groater—74 
against 53 last year—the number of fatalities., four, being the same. 
With few exeeptions the causcs of the accidents were similar to those 
which E have described in detail in former re parts. Under the first head? 
ing several were due to mistakes on the part of the switehmen. in some 
cases showing carelessness or incompetence. The next elass of accident 
—through working on live ewitehbboards or other live apparatus or con- 
ductors——is often due to carelessness on the part of the responsible person 
in charge of the work, or of the injured person himself, frequently by 
omitting to observe the most elementary precautions. fn one of these 
cases the man received a shock and severe burns from a 6,000-volt 
system. He was rendered insensible, but was brought round by arti- 
ficial respiration, and was able to return to light work in about six weeks. 
In another similar case the man was killed outright on a 20.090- volt 
system. Sereens were actually provided in this case and were lying on 
the floor unused. The actual work in hand was upon some apparatus 
about 2 ft. or 3 ft. from the floor. There were live conductors above. 
about 8 ft. 6 in. from the floor. It was overlook.d that in re-instating 
the apparatus a man might climb on to a part of it and so b» within 
reach of the live conductors. S. veral accidents occurrcd in cleaning 
extra high-tension switehboards, generally in connection with some 
carelessness on the part of the workmen concerned. Several other acel- 
dents occurred through men making short-cireuits on direct-current 
medium pressure systems. Some were due to the omission to take any 
kind of precautionary measures by switchboard attendants of experience, 
Much of the blame often. however, fies with the employers or their re- 
sponsible engineer in not providing insulated spanners or other forms of 
temporary protection in view of work on, live conductors becoming 
necessary. ln one case two assistant engincers procecded on the above 
lines to tighten up a live nut on one of th» main connections behind the 
‘bus bara at the back of the switehboard and produced the inevitable 
short-circuit. They were both burned, but not very badly. The short- 
circuit apparently produccd a surge with probably a big rise In the 
pressure on the breaking of the short-circuit current, with the result that 
a flash-over occurred at another part of the switchboard several feet away. 
at a place where the positive and negative conductors on a marble panel 
were barely lin. apart without any insulating division between. The 
above accident had a very unfortunate s»quel a few hours later. The 
switchboard attendant noticed that at the place where the arcing-over 
had occurred there was a slight discharge going on across the marble 
between the positive and negative conductors. ‘This may have occum 
through a film of copper having been deposited on the marble at the tme 
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while climbing across a girder above which the trolley wires were placed 
and with which he appears to have come into contact. "The fourth 
occurred at the trolley wires of a dock crane which were on the ground 
and protected except for a longitudinal slot in the cover through which 
the collectors travelled. The man appears to have dropped something 
in the slot and to have put his hand in to try and get it out and touched 
the conductors, Prosecutions were taken for breaches of the regulations 
in reference to two fatal accidents and two non-fatel accidents. 1n the 
fatal cases convictions were obtained and penalties of £50 and £10 with 
costs in each case were obtained. In the former case the amount of the 
fine was awarded to the widow. Tn the other cases a penalty of £1 and 
costs was obtained in one instance, and the other case was withdrawn 
on payment of costs by the firm, the Court deciding that the admitted 
contravention of the regulations and resulting accident were due to the 
wrongful action of the injured person himself. 

During the vear a considerable amount of work has been done by the 
district staff in enforcing the requirements of the regulations as regards 
the more obvious contraventions, such as exposed conductors, switches, 
fuses, &c., and dangerous hand lamps. Although it is evident that 
gencrally much greater attention is given to questions of safety, no 
doubt as a result of the establishment of the regulations, there are 
numerous instances where occupiers or their responsible engineers do not 


anil 


of the flash-over. He reported the sparking to the station superinten- 
dent, and while the latter was looking at it, it again developed into a 
flash-over or short-circuit, with the result that the superintendent was 
so severely burned that he died within a few hours. Under the next 
heading, the fatal accident occurred to an experienced man who was 
about to do some work in a cell of a single-phase high-tension switch- 
board. The design of the switchboard was such that the connections 
could not be readily traced. It is important with all such switehboards, 
where the connections arc not visible or obvious, that a diagram of the 
connections should be hung up in the switch-room for ready reference 
before any work is undertaken. A useful precaution adoptcd in many 
stations is also recommended—namely, that a second competent person 
should check the position of the switches and isolating links before any 
work is commenced. Of the miscellaneous accidents, several occurred 
to unskilled persons and were duc to lack of proper supervision. Four 
occurred on extra high-tension systems, and were remarkable only 
because the injuries did not prove fatal. 


Table [J.—kl-ctrical Accidents in Factories other than Electrical Stations 
in 1911. 


The small figures relate to fatal accidents and are included in the 


principal figures. 
Arcing of { Switches —— — —————— Án: T take the necessary steps until the various matters are pointed out to them 
Fuses eee 10 in detail. ‘The electrical contractors are often responsible for this, 
Shock sh burns from fuses when re placing fuse-wires Dee : 2R either in not taking the trouble to consider the regulations or, as is 
Portable apparatus, connectors and flexible wires... UL evident in some cases, for the sake of cheapness. [n one case where à new 
Unprotected conductors, switches, terminals, fuses, &c.... 23 factory had been fitted up for light and power, a number of points were 


not attended to. I met the contractors engineer on the works and, as 
he admitted that he was fully cognisant of the requirements, 1 inquired 
why he had not carried them out. The answer was quite candid and to 


V. vas E Skilled persons....... 4l 
Working on or near live conductors » Unskilled persons... 24 


Miscellaneous accidents in clectrical manufacturing works, 


h 1 ° R . Dt i: E . 
eod m Mu PD DOE UN CRT MU, i the effect that he deliberately took the risk, not expecting that 1 should 
AR ord rushes and cleaning commutators................ Es pay a visit to the works before he had finished with it. A similar case 
Misce ancous COOK HMMA HOHE THO HORDE HORMEL SER EEE SEER EDR ESE HERE HR EH EEHKOOE 27 was reported by Mr. Topham, where a new alternating current in-talla- 
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tion had been provided with a number of hand lamps of an old ard 
dangerous type. The contractors assured the occupiers that there was 
nothing amiss, and it was not until the latter were served with a notice 
that they would be prosecuted on the first occasion that the lamps were 
found to be in use that the contractors could be induced to chenge them. 

Dangerous fuses continue to be found even in new work. This is 
probably partly due to stocks of undesirable petterrs being still on the 
hands of dealers, although judging by advertisements which appear in 
the trade papers it would seem that thev are still being manufactured, 
In engineering shops 1 found unprotected main distributing switehboards 
for alternating current power circuits not in an area set apart ard with 
lathes and drilling machines, &e.. within a few feet, to the imminent 
danger of the men working at the machines. Manufacturers of elictric 
irons do not vet appear to have realised that these articles when used on 
factory premises come under the regulations, and that in many places 
they are liable to be uscd under conditions which necessitate their being 
earthed, no provision b: ing made for the attachment of an earth wire. 
In one laundry I found 10 irons in use on a 200-volt alternating supply. 
The floor was of brick, non-insulating, and the girls complained that they 
received shocks from the irons, and had to be very careful to handle them 
with a cloth, so as not to touch the metal parts. The flexible wires, 
which were all twisted up and the insulation damaged. were conrcetcd 
by means of adapti rs to lampholders, ard there was no switch in the 
room. the only switch being the main supply switch in an adjoining 
passage and placed quite out of reach. The conditions were such as 
might readily lead to a fatal accident. The proprictor raised no objec- 
tion to discontinuing the use of these irons, as he had decided to do so in 
any case within a few days, owing to the fact that they did not get hot 
enough for the work. While clectricity supply authorities are using 


Total — —"—————— T 2067 


These accidents show a slight increase in number over those of the 
previous year—200 as agaimst 276—whilst the fatalities were seven as 
compired with five in the previous year. Of those caused by the arcing 
of switches, a number on motor circuits were as usual primarily due to 
the previous failure of the no-voltage release on the starting switch. so 
that the main motor switch was put in on a short-cireuit. producing a 
heavy are at the contacts. In some cases tho switches were protected by 
covers having a slot for the handle to work through. This form of cover 
is the cn'y one which can be applied to certain types of switch, and while 
it is satisfactory in preventing the operator from touching live metal it 
dos not protect the hand from being burned if a heavy are occurs within 
th» cover, unless there is in addition a shield on the handle. Accidents 
from the arcing of fuses are due to absence of adequate protection. Some 
enclosed or cartridge-type fuses which will operate satisfactorily on a 
moderate overload will explode violently on a short-circuit, and need 
protection as much as bare fuse wires. Many of the accidents in the 
renewing of fuses were with the primitive type of bare wire or strip- 
metal fuses directly connected to the live fuse terminals, and unpro- 
tected by a switch. Short-circuits were made with screw-drivers or by 
the fuse metal getting across both poles. In some cases switches were 
provided for cutting off th» pressure, but were not used. In one case the 
man took hold of a live fuse terminal, 220 volts alternating, and was 
unable to leave go until pulled away by someone else. 

The 62 accidents in connection with portable apparatus were mostly 
due to short-cireuits, causing buras. In 24 cases the short-cireuíts were 
in the flexible wires and were due to the covering of the wires having been 
damaged. or to the fact that the wires were insufliciently protected in the 


first instance in view of the rough treatment to which they would be sub- 
jected in ordinary use. In 21 cases the short-circuit occurred at the 
connector plug and under circumstances where the accidents would have 
been prevented by the use of plugs constructed with hand shields on th: 
lines which I have described in former reports. Several were caused 
through connecting hand lamps and even drills, taking a considerable 
amount of c irrent, by means of * adapters " to ordinary lampholders. 
There were also several cases of shock received from portable drills which 
were leaky and had not been earthed. The two fatalities occurred through 
th» us? of uncarthed and improperly constructed hand lamps. The 
accid^nts to skilled men when working on live conductors are frequently 


inexcusable, the men taking unnecessary risks of which they are fully 
aware, The similar accidents to unskilled men—i.e., not having tech- 
nical knowledge—were in several cases due to the stupidity of, or want 
of prop'r supervision on tho part of, the e'e triciar in charge of the work. 
In:om^ cases the men attempted to do some work entirely on their own 
responsibility, and in others they were employed on work for which they 
were not technically competent. The accidents occurring at the works 
of electrical manufacturing firms were nearly all in the testing depart- 
ments, and, as usual, many occurred to apprentices and the like. The 
fatal case occurred in a large testing shop, and was due to a mistake in 
connecting up two high-pressure machines with the same set of conduc- 
tors and artificial load, one set of men apparently not being aware of 
what the others were doing. 

Under the heading ‘ Miscellaneous” there were four fatalilties. One 
occurred at a shed of an electrically operated railway, the man climbing 
on to th» roof of a carriage, apparently forgetting that the high-tension 
overhead wires were live. The second occurred in a shipyard to a man 
working a large outdoor radial drilling machine which was driven by a 
three-phase 440-volt motor bolted to it. The third fatality occurred to 
the driver of an overhead electric travelling crane in an engineering shop 


every endeavour to get consumers to adopt electrical methods of working, 
it seems a pity that in such a case asthis there should not be supervision 
to ensure that the consumer shall get an article suitable to his necds, ard 
also that it shall be properly and safely installed. The trouble referred to 
above, of the flexible wires becomimg twisted up into knots and damaged 
by repeated pulling out, is a common one where electric irons are used. 
I found in another ease that it had been overcome by the use of tlexible 
metallic sheathing. This was rigidly tixcd at one end at a point about 
9 ft. above the table, and at the other to the iron. While this gave 
all necessary flexibility for the movement of the iron, it was found that 
the latter could not be twisted round more than a couple of turns without 
causing such a strain on the girl's wrist as to cause her to untwist it. If 
twisted'up for more than a couple of turns it would of itself untwist, turning 
the iron round when the hand is removed. In a number of works old- 
fashioned and dangerous types of hand lamps were still in usc, and seme- 
times incandescent lamps were uscd merely in lamp-holders as portable 
lamps, the lamp-holders not being earthed. In one case a well-known 
firm put on the market as of " Home Office pattern " a hand lamp which 
outwardly looked to be entirely satisfactory, and it was not until I took 
one to pieces that I found that the metal guard was in actual metallic 
connection with the lamp-holder. In many works, particularly engi- 
neering works and shipyards, the importance of adequately earthing 
frames and covers of electrical apparatus is not always appreciated. A 
number of cases of carelessness in arrangement in electro-chemical worka, 
important electricity supply and traction undertakings ard uew stations 
are citcd. 

Mr. Ram continues: Towards the end of the year a disastrous dust 
explosion occurred in an oil-cake mill whereby a number of persons lost 
their lives. Electricity was used on the premises for lighting and for 
energising the magnets of the separators. As the'electricalrinstallation 
was to some extent under suspicion às having fircd-tlie dust, I madea 
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careful examination on the part of the premises affected, particularly in 
a certain room in the basement in which it was agreed that the explosion 
originated. Blown fuses were found in this room and also a broken 
magnet wire with fuscd ends. Experiments conducted with dust taken 
from the works showed that when formcd into a denre cloud it could be 
fired by the melting of even a small fuse on a lighting circuit or by the 
spark produced by the breaking of a wire carrying the current for one of 
the magnets. There was, however. no evidence to show that either of 
these phenomena was the cause rather than the rcsult of the explesion, 
which the experiments also showcd could equally well have been pro- 
duced by the striking of a match. A dust-cloud was supposed to have 
been raised by the breaking of a belt, and it is readily conceivable that 
in the darkness produced by the cloud in an already dimly lighted base- 
ment. a man might have thoughtlessly struck a match. Whatever the 
cause of the ignition may have been, the ex periments, which were carried 
out by means of special apparatus devised by Mr. MeNair, showed clearly 
that in premises where such dust-clouds are liable to be f: rmed, special 
precautions should be taken in regard to any electrical installation to 
prevent the possibility of any sparking or arcing whore it could ignite 
dust. 

Although a report on my work must n: ccssarily deal mainly with the 
unsatisfactory and dangerous features which come under my notice, and 
with which I have to deal, there is, on the other hand, an increasing 
number of cxamples of excellent work in both clectrical stations and 
factories. The general standard is much better than it was a few years 
ago. Whilst it is true that some manufacturers of electrica] apparatus 
continue to preduce old patterns with well-known faults, no doubt 
because they are cheaply made ard there being apparently always a 
market for things which will just do the work for a short time, there are 
others who have devoted much time and skill, ard no doubt not a little 
money in perfecting different pieces of apparatus. The | Electrical 
Exhibition held in London in the autumn afforded opportunity for noting 
progress in different directions. 

The continued increase in the use of electrical energy for motive 
power in factories is again indicated by the figures taken from the annual 
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DIAGRAM SHOWING (A) STEADILY INCREASING USE OF. ELECTRICAL 
ENERGY FOR Motive POWER IN FACTORIES DURING THE LAST 10 YEARS, 
AND (B) CHFCK IN THE INCREASE OF ELECTRICAL ACCIDENTS SINCE 1907. 


returns of horse-power of motors connected to the mains of clectricity 
supply undertakings published by ‘THe ErEcTRICIAN. Although tho 
figures are not complete, a number of undertakings giving no return and 
the large power companies not being iacluded, an addition of 115.000 H.P. 
is accounted for during the year, bringing the known total of motors 
connected to public supply mains up to 744,000 n.p.. the increase being 
larger than has been shown in any previous year. 

This being the tenth annual report which I have had the honour to 
present, it is interesting to note the progress which has been made in the 
use of electrical energy during the 10 years. The attached diagram 
shows that the horse- power of motors connected to pablic supply mains, 
and consequently the use of electrical energy for motive power purposes 
in factories, has been a development which has taken place. almost 
entirely during that period. On December 31, 1902, the horae- power of 
motora so connected (taken from the same source of information) was 
only 30,000, whereas on December 31, 1911, it had gone up to 744.000, 
or 25 times the amount. Tho actual total for all factories is, no doubt, 
much larger. as owing to the incompleteness of the tables a number of 
important districts are omitted and factories. generating their own 
electrical energy are not included. It is also interesting to note tho 
yearly totals of clectrical accidents indicated in the same diagram. 
Whilst the number of accidents was steadily increasing up to the end of 
1907, it has siace remained almost stationary. It is further interesting 
to note that the check in the increase of the numberof accidents occurred 
in the year following the issue of the draft regulations and in which the 
attention of occupiers and engineers was further drawn to the considera- 
tion of questions of safety by the public inquiry. Had the accidents 
continued to increase at the same rate and in accordance with the in- 
creasing use of electrical energy, that would now have reached more 


Voltage | Voltage of circuit 


No. — Month. District. of ir probable volt- System." 
3 syst. m. ; age of shock. 

(1) | (2) (3) (4) | (5) | (6) 
| February [South London 16,000 | 10.000 Al 
2 ,April......| Newcastle .... 550 | t D 
3. July....... | Newcastle .... 440 , 250-440 A 3 
4 | July....... | Glasgow ....... 250 | 250 p 
5 July.......[ Newcastle .... 20,000 5 12.000 A3 
6. July... | Manchester... 10.000 | 6.000 A 3 
7 July....... | Birmingham... 2.100 2,100 A2 
8 August ... | Stockton ...... 110 | 250-440 | A3 
9 | August ... | Newcastle...... 440 250- 410 A3 

10 | October... [ South London 2.200 2.200 Al 

lE | December | Scuth London | 220 125-220 A3 


than double the number actually recorded. The results ar? even more 
favourable than is indicat. d by the diagram, as there are now included 
for the first time accidents occurring at. electrical «stations of purely 
traction undertakings. 


AUTOMATIC REGULATION AND REGULATORS. 


This subject was. es reported in our last issue, discussed by the 
LM.E.A. at Middlesbrough. and we published the remarks of tho 
principal speakers. As these were sent through by telegraph they 
hed to be considerably curtailed. We now, therefore, give in detail 
the contributions of Mr. H. M. Taylor (Middlesbrough) end Mr. A. H. 
Watson (B.T.-H.). as both these speakers eddresscd the meeting at 
considerable length. 


Mr. H. M. TavLon detailed the progress of regulation in Middlesbrough. 
Automatic regulators were first installed for controlling any or all of ihe 
direct-current. prime generators from any feeding point. It was ihen 
found necessary to install feeder boosters on a 4,000 yd. three- wire dheci- 
current feeder running out to a residential area and the regulacors were 
coupled to these. When a portion of the supply was taken from the local 
power company, it was given through rotaries with mid-wire boosters 
fixed in a sub-siation about 1,000 vds. from the generating station. 
Automatic regulators were fixed for the rotaries and mid-wire booster, 
He now regulated as follows : During the dayiime the rotaries and mid- 
wire boosters are regulated to keep constant potencial ai a feeder pillar 
in the shipyard district, allowing the “bus-bar voltage to vary to suit. 
During lighting hours the feeder boosters are run at ihe generating sicion 
and regulated to the long-distance feeding point, and as the network is 
intercoupled back into the town good is also being done to the mid-iown 
voltage. At some other points of the load ihe generators were regulated 
to a feeding point in the centre of the town. During periods of light load 
when the shipvards were off work the rotaries and boosters were regulated 
to a mid-town feeding point. 

Commenting on Mr. Long'scooking Paper. he said that on mosi direct- 
current thrce-wire networks a greater trouble than variation of the outer 
voltage was that on cach side caused by out of balance. Take, for instance, 
a 5,000 vds. 072 sq. in. neutral of a feeder, the resistance wes 0612ohms. 
When this neutral carried but 20 amperes the drop in volts was 12]. 
This meant 12]. volts upon one side of the ihree-wire and down on the 
other without taking into account the drop on the ouiers. Many engi- 
neers had over I sq. in. neutral copper in their feeders and a maximum 
out of balance not exceeding 200 amperes. There was, therefore, plenty 
of neutral copper and vet the supply was bad in parts on account of some 
long-distance feeder. In such a case, a cheap and efficient way of dealing 
with this feeder was to put in a series booster at the station in the neutral, 
wound to generate the voltage drop in the neutral. This was quite 
automatic. 

Mr. Tavlor then set out some eases for regulation and methods of dealing 
with them. 

ALTERNATING.—-(1) Two collicries 2 miles apart, each having insufticient 
generating plant to deal with its maximum load. An intercoupling feeder 
is run between them and the plants paralleled. Trouble is then expe- 
rienced through switchboard attendants being unable to share load ; in 
fact, one working often against the other. li was proposed to inscall an 
automatic regulator on one colliery plani. This would rather make 
matters worse, as the regulated plant would attempt to take all load 
variations. "wo regulators would not improve matters and the best 
method would be to install one regulator to simultaneously regulaie both 
colliery plants. Th Eoice of regulator to do this was most important, as 
intercoupling wires must be run overhead and there must be no possi- 
bility of breakage of excitation circuits. (2) Four exhaust steam turbine- 
driven alternators in a colliery. Maximum excitation of two was 65 volts 
and two 110 volis. As load variations were very great simultaneous 
regulation of all planis running at any time was necessary so that cach 
took its proportion of load variation. One regulator was installed which 
successfully dealt with this, using existing exciters. (3) A large alter- 


* A - Alternating. 1- Single-phase, 2=Twe-fhase, 3— Three- phase, 
D - Direct. 
+ Burns, not shock. 
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nating current distributing svstem. The importance of generating 
station "bus-bar pressure almost inconsequent ín comparison with sub- 
station pressures. The drop on the feeders was the main trouble. The 
direct-current. sub-stations had automatic regulators applied to their 
rotaries or motor generators, but the static sub-stations were controlled 
bv hand-regulated transformers. (4) Many alternating-current stations, 
where a single plant has been regulated with the others trailing, are now 
suffering from load variations so great that simultaneous regulation of all 
running plants is necessary. One method of handling this is to installa 
motor-driven exciter for all plants and to regulate this, not using the 
exciters supplied to each plant. This appears to be bad practice, axa 
failure of the whole supply is so easily possible. The exciters for cach 
plant should be simultaneously regulated with a simple arrangement 
provided to change any from automatic to hand regulation. (5) In some 
stations alternators are excited from a separate direct-current. supply. 
which is in itself very varying. They may still be automatically regu- 
lated. 

CONTINUOUS CURRENT.—(1) As regards regulation of generating plant, 
rotaries and feeder booster, this has already been dealt with. (2) Regu- 
lation of battery and booster to maintain level load on steam generators 
or rotaries running in parallel with same. A current regulator was in- 
stalled, but it also has an arrangement whereby it may be used as a voltage 
regulator when battery and booster are taking the whole supply. (3) 
Supply given from a gencrating station through feeders, but only one 
neutral ix run to a point 1,000 vds. from the station. From this point 
the other neutrals are run and the general distributing network com- 
menees. Usually neither equally split voltage nor outer regulation are 
required at the main feeding point, but at some further remote feeding 
points. There is installed a mid-wire shupt- wound booster and regulator 
on same. Also a regulator for the outers, both at the generating station. 
The pilot board is so arranged that either regulator may be connected to 
a choice of four feeding points and the mid-wire regulator need not. be 
connected to the same feeding point at the same time as the outer regu- 
lator. He summed up the position as follows : (1) Feeder point regu- 
lation is usually the most important question. (2) The type of regulator 
alopted should be such that it can be used on practically any type of 
plant, as conditions vary from vear to vear. At Middlesbrough the same 
regulators have been used through all changes in conditions of supply. 
(3) With the modern tendency to erect turbine alternators and rotarics 
in preference to turbine direet-current plants, automatic current regulation 
on a battery and floating booster is often not so necessary, as one has so 
great a temporary overloa] capacity on both generating plant and rotary. 
(4) Where both outer and neutral regulation is required the system and 
pilot board should be so arranged that the outers may be regulated to a 
choice of feeding points, as should the neutrals, but the latter not neces- 
sarily to the same point as the former at any time. (5). As feeder boosters 
are almost ceriain to be needed in the near future, the regulation of these 
should be borne in mind by those now iustalling regulators for prime 
generators so that they afterwards have the choice of regulating the 
boosters or generating plant at the various points of the load, 

Mr. A. H. Warsox (B.T.-H.), whose remarks we gave in brief last week. 
said: The essential points in the design of automatie regulators are that 
the moving parts should be light, so that the inertia of these parts is as 
low as possible, and that the distance of their travel is small. In the 
" Tirrill " regulator, therefore, the time lag is no longer in the regulator 
itself. but in the plant which is to be controlled. Taking the case of a 
generator when the load is increased, the ampere turns on the field have 
to he increased sufficiently to overcome armature reaction, but the flux 
is hardly increased at all, in fact, only increased. just sufficiently to com- 
pensate for copper drop; therefore, the time lag in this magnetic circuit 
is negligible. In order to increase the field am pere turns on the generator 
the exciter voltage, and therefore its tlux, has to be increased considerably. 
Consequently, there is an unavoidable time lag in this machine, which, 
however, depends on the design of the machine. 

In the case of the Tavlor and Scotson regulator, there is in addition to thisa 
time lag in the magnetic circuit of the booster, as the regulator works 
with a booster in series with the exciter field, boosting or bucking the 
exciter field voltage, The time lag of this booster is also increased due 
to the fact that there are two windings on the field, one of which is always 
short-circuited : therefore, on attempting to increase or reduce the flux of 
this booster the current. induced in the winding which is short-circuited 
will tend to maintain the flux at its original value. 

The “ Tirrill " regulator consists of two complete controls, one of which 
is Connected to the exciter and maintains the exciter voltage at a steady 
but not constant value. The second can be termed the ‘bus-bar control, 
which raises or lowers the exciter voltage as required. 

It is necessary on all instantaneous regulators to have some form of 
checking artion to prevent surging. In the “ Tirrill " regulator this is 
accomplished by the tendency of the exciter volts to rise or fall, and the 
regulator is so designed that this checking action stops immediately it is 
required to raise or lower the exciter voltage. In the “Taylor and Seotson" 
regulator the checking action is obtained by means of a swinging pendu- 
lum, electrically opereted : this continues at all times, and therefore 
impedes the ris» or fall in the exciter voltage. It will be interesting to 
consider what actually takes place with these two regulators when work- 
ing under the same condition. Presume a generator is to be controlled 
which is running at such a load that the exciter field volts are equal to half 
the exciter armature volts; the drop on the exciter field rheostat will then 
also be one-half of the exciter armature volts. If this machine is being 
controlled by a “ Tirrill " regulator, the instant the load increases the 
exciter field rheostat will be short-circuited by the regulator contacts, and 
the voltage impressed on the exciter field will be instantly doubled. 1f 

i : eu tnu. Y : » 
a machine were being controlled by a ‘ Taylor and Scotson ” regulator 


under the same conditions, the voltage on the field and rheostat would be 
exactly the same, and the booster in series with the field would be working 
at zero volts. Of course, the voltage on the booster would depend on tho 
position of the exciter field rheostat, but Mr. Tavlor had just said that this 
should always be left in tlie normal position. When the load suddenly 
Increases the voltage on the exciter field will be gradually increased as the 
booster volts begin to rise, but this will take a certain amount of time duo 
to the time lag on the magnetice circuit, and the increased lag due to tho 
shorted coil as already described. 

In Mr. Watson's Paper, on. page 4, in the second paragraph, he savs : 
“Probably the best regulator for direct-current supply svstem is a storage 
battery of large capacity with the automatic booster or regulating switeh 
controlled by the “bus-bar pressure.” Ido not altogether agree with this. 
I! do not think it would be possible to give satisfactory regulation by an 
electrically operated. regulating switch, and although I do not consider 
that a batiery and booster is always the best form of regulating, it is quite 
possible to get satisfactory results with this, provided the booster is con- 
trolled by an automatic regulator. Mr. Tavlor had said that when using 
battery and booster it must be decided which is to be controlled, current 
or potential, as it is impossible to obtain both. A regulator can be de- 
signed suitable for either, but if à good current regulator is installed tho 
voltage will be constant as the generators will be running at a constant « 
load and the battery will take up all the variations, therefore the "bus-bar 
volts will remain steady. 

Mr. Tayler remarked that with his type of regulator the exciter field 
rheostat should be left in the normal position, and he also says that one 
of the advantages of this regulator is that, should it trip out, the voltage 
will remain at normal. This can only be so provided at the time the 
regulator trips out, the booster voltage is at zero. I notice that he always 
fits hix booster with a central zero voltmeter, and the only conclusion I 
can draw from this is that he instructs the switchboard attendant to keep 
the voltage at zero by means of the exciter field rheostat, otherwise, I do 
not see that the voltmeter is necessary. If this is necessary, the regu- 
lator can not be looked upon as automatic, as an automatic regulator 
should. be capable of taking care of the generating plant under all con- 
ditions of load without any attention at all except the usual cleaning of 
contacts, the operation of which only occupies a few minutes a day. | 


— 


Errata.— In Mr. S. J. Watson's reply to the discussion on automatic 
regulators we reported him (by telegraph) as criticising one of Mr. Taylor’s 
1,000 vds. feeders ; this should have read '* 4,000 vds.” 

Ou p. 444. in the discussion on the Cooking Papers the question 
regarding triple concentric feeders was asked by Mr. Birkett (Southend 
on-Sea), and not by Mr, Christie, as our report implied. 

On p. 459 of our last issue, in the discussion on Mr. S. L. Pearee's Paper, 
we referred to one of the speakers as Coun. Leese (Coventry). We are 
axked to state that Councillor Leese represented Stoke-on-Trent at tho 
Convention, and that his remarks dealt with the conditions in that city, 


and not at Coventry. 


‘Y 


INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


ANNUAL GENERAL MEETING, FRIDAY, JUNE 2]. 


The tone of the members attending the annual business meeting 
was of a decidedly pugilistie character. A number of speakers were | 
disposed to criticise tho method of procedure, particularly in the’ 
passing of the balance-sheet and annus! report. Some doubt existed 
at one part of the proceedings as to which of these two items wag 
before the meeting. Mr. Wilkinson had a busy time during 
the closing hours of his term of office, Visitors end the Press were 
given an intimation to leave when the all-important subject of the 
Bill seeking parliamentary powers for hiring and wiring was under 
discussion, We could not gather so much as an inkling of what 
transpired. A number of members criticis»d the procedure of 
selecting à place of meeting for the Annual Convention and subse- 
quently deciding upon a programme which included towns far 
removed from the official centre. Tho general opinion appeared 
to be that the spot selected should be utilised to the utmost extent 
for the Convention programme. 

The election of President and Members of Council was then pro. 
ceeded with, and, after an animated scene, the results were declared as 


follows :— 

President : €. E. C. Shawfield (Wolverhampton). 

Senior Vice-President > R. A. Chattock (Birmingham). 

Junior Vice-President : H. Richardson (Dundee). 

Past Presidents: W. W. Lackie (Glasgow), J. Christie (Brighton), G. 
Wilkinson (Harrogate). 

Hon. Solicitor : G. Pearson (Bristol). 

Hon. Treasurer: J. E. Edgcome (Kingston-on-Thames). 

Hon. Secretary : H. Faraday Proctor (Bristol). 

Membera of Council : Engineers—C. Furness (Blackpool). S. L. Pearco 
(Manchester), A. H. Seabrook (Marvlebone), S. J. Watson (Burv). Thos. 
Roles (Bradford), A. C. Cramb (Croydon), F. Ayton (Ipswich), F. M. 
Long (Norwich). Councillors—Ald. Smith (Barrow), Ald. Gibson 
(Wolverhampton), Ald. Bruce (Sunderland), Ald. Sinclair (Swansea), 
Councillor Crowther (Sheftield), Bailie Willock (Glasgow). i 
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By comparison with last year, it will be seen that Mr. W. Wyld 
(Birkenhead) is displaced on the Council by Mr. C. Furness. Mr. 
C. E. C. Shawfield will preside over the Convention in London, and 
not at Wolverhampton. the latter place being considered too near to 
Birmingham, which will become the sccne of the Convention in 1914. 
'l'his selection of London will give the Association an opportunity 
of seriously considering the joining of forces with the Institution and 
the B. F.A. M.A. to make up a Joint Summer Con vention. 

The Council was subsequently instructed by the meeting to revise 
the present conditions under which an engineer cen retain office on 
the Council for an unlimited period. Tt was proposed. that there 
should be one year's disqualification after a maximum of four years 
on the Council. 

We regret that extreme pressure on our space prevents us from 
including an abstract of the Annual Report of the I M. E. A. in this 
jssuc. 
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INTERNATIONAL RADIO-TELEGRAPHIC CONFERENCE. 


VISIT TO THE WORKS OF MESSRS, SIEMENS Brotuers & Co. 


On the 20th inst. the delegates to the International Radio-tele- 
graphie Conference journeyed down to Charlton et the invitation of 
Messrs. Siemens Brothers & Co. (Ltd.). in order to inspect the works 
and witness ẹ demonstration of the latest wireless telegraph 2ppa- 
ratus of the Telefunken system, including the eagerly awaited high- 
frequeney alternator, the advent of which had already been heralded 
by Count Arco. The two special trains provided were well patron- 
ised. and after being conveyed to the works the delegates and their 
friends, including many ladies end a number of well-known scientific 
authorities who had also been invited. were conducted round in 
batches. 

From the radio-telegraphic standpoint the first item of interest 
was the 10 kw, station on the Telefunken quenched-spark system, 
which was set up in one of the buildings in such a wey that the appa- 
ratus was well exposed to view from the outside. The aerial em- 
ployed was supported from one of the works’ chimney stacks, and 
was about 40 metres in height. 

On the arrival of the delegates the Norddcich station was called 
up. and. on their answering. à radio-telegram wes received from 
Norddeich conveying @ complimentary message to the members. 
The next wireless exhibit consisted of a seris of portable field 
stations and pack sets in various stages of dismemb?rment. 

The surprise of the day wes provided when the visitors cached the 
top of the fme building which serves 25 the rubber factory. Here. 
ranged round the spacious apartment was an exhibition of wireless 
apparatus, enough to satisfy the most ardent enthusiast : historical, 
modern and ultra modem. 

After a short round of inspection the visitors were treated to a 
brief lecture by Count Arco on recent advances in wireless telegraphy. 
with special reference to the latest developments in the Telefunken 
system. In the course of this lecture a demonstration was given of 
the high-frequency alternator in action. 

The alternator, as has already been announced in the Press, 
generates alternating currents of such high frequency that the 
antenna of a wireless sending station can be excited directly, without 
any spark-gep or other device for producing oscillations bing neces- 
sary. The machine exhibited wes a motor-alternator set capable of 
giving 2 high-frequency output of 4 kw., the generator being driven 
by a direct-current motor through the intermediary of a step-up 
year, which raised the speed of the alternator shaft to 4.500-5,000 
revs. per min.. corresponding to 2 peripheral speed of 200 metres per 
second, or roughly some 400 odd miles per hour. At this speed the 
frequency directly obtained from the generator is about 30.000 cycles 
per second. "These currents are then passed into a form of frequency 
changer, which raises the frequency to 120,000 cycles per second, at 
which frequeney the wireless antenna is upplied ; thts corresponding 
to 3 wave-length of about 2.500 metres. Owing to the question of 
pending patents no particulars are at present available concerning 
the nature of the frequency raiser, but it is understood that the 
apparatus is of e. stationary type (without moving parts). 

The alternator was run up to speed and then made to run loaded 
with the equivalent of a fairly large antenna, the cireuit being made 
up of a bank of lamps and the necessary amount of capacity and in- 
ductance. A few experiments served to show the high-frequency 
nature of the eurrent. such as the lighting up of a kunp connected to 
a single turn of wire when brought within about a foot or so from à 
turn of the inductance. A stroboscopic dise with vacuum tub? was 
used to show resonance effects and also the fact that the waves were 
continuous. Asa matter of fact a slight irregularity was observable. 
but Count Arco explained that as the alternator derived its excitation 
current from a direct-current dynamo with a commutator, the source 
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could not be looked upon as uninterruptedly continuous. Morse 
signals were sent by breaking the main circuit, and these were indi- 
cated by the blinking of the lamps. It was announced that a much 
larger alternator on the same principle is now being built for the 
Nauen station. This is to have an output of 100 kw. 

After this demonstration there was more time available for a 
systematic inspection of the exhibits, Foremost among these in 
point of novelty were Capt. Hovland's system of secret transmission 
and reception, which wes shown in operation. Another novelty, 
over here at least, was the Telefunken call-signal apparatus. This 
latter consists of a slow-acting galvanometer which only closes a 
relay cireuit (actuating en electric bell) when the signal lasts more 
than 2 seconds, A very simple arrangement for receiving two mes- 
seges simultaneously was also shown. This makes use of a very 
rapidly vibrating interrupter, which is the only additional appa- 
ratus required. (These were described fully in THE ELECTRICIAN, 
Vol. LXVII., pp. 215 and 250.) Various other exhibits of standard 
apparatus call for no special mention, although they were all the 
object of careful scrutiny on the part of the visitors. 

It may be mentioned that the historical portion was particularly 
complete, and showed in a remarkable way the great advances which 
have been made. One exhibit in particular served to show from 
what humble beginnings some of the claborate apparatus exhibited 
has been evolved. ‘An old copying press was fitted up with two large 
copper dises in such a way as to make a gap for quenched sparks, the 
one dise having its distance apart from the other regulated by means 
of the screw of the press. Inquiry regarding this brought out the 
information that the apparatus was hestily rigged up just to test an 
idea—the result is well known. 

Later on an excellent dinner was served in the artistically deco- 
rated annexe to the exhibition, and each visitor was provided with a 
beautifully executed model of a *' quenched spark " gap, which vill 
serve to remind him, or her, of the execllent fare—intellectual and 
otherwise—provided by Messrs. Siemens Brothers on this occasion. 


a —— ——À 


Visit TO THE NEW WORKS OF MARCONIS WIRELESS TELEGRAPH Co, 


Whatever impressions the delegates may carry away of English 
methods in general, we think that they will one and all feel that their 
visit to the new works of Marconi's W ireless Telegraph Co. on Satur- 
day last was well worth the railway journey to Chelm sford on a hot 
summer afternoon. Their applause, also, at the subsequent dinner 
at the Savoy Hotel. when Dr. A. G. Webster referred to English 
hospitality as the best in the world, showed that they will not 
soon forget the hospitality extended to them by the Mareoni Com- 
pany or the efforts of the staff to make the visit to Chelmsford both 
instructive and enjoyable. 

''he Marconi Company had on Saturday last only. been in occupa- 
tion of their new works for about a week, but everything appeared to 
be working like a clock. The site of the new works is close to 
Chelmsford railway station, and is alongside the railway. from which 
the wireless masts and aerials are very conspienous. 

The delegates and visitors. were condueted through the various 
workshops, test rooms, &c., by members of the Marconi staff. and 
o msiderable interest was takea in the work in progress in the different 
departments ; these comprise a mounting shop, condenser and wind- 
ing shop, machine shop, carpenter's shop, power test room, instru- 
ment test room, show room, power station and numerous oftices. In 
this connection it may be noted that whilst the Company manufac- 
ture all their wireless apparatus, they purchase all generating sets. 

As we described at considerable length only a few weeks ago (THE 
ELECTRICIAN. April 26th, May 3rd, 10t h and 17th) the Marconi wire- 
less apparatus, it is unnecessary for us here to refer again to the 
features of the apparatus that we saw under construction last week, 
bevond testifying to the excelleney of the workmanship. 

Throughout the power test room and also in the show room à | 
couple of hollow copper conductors have been fix 
These conductors are connected to the aerials in the gr 
enable any of the wireless apparatus in the works to be coupled to any 
aerial. l 

A demonstration of transmission and reception was made during 
the afternoon. between Poldhu and the now works, communication 
being maintained by means of a 15 kw. ship set instzlled in the show 


This set. gives a musical note of 400 frequency. and allows 
of wave lengths from 600 to 


ed on insulators. 
ounds. and 


room. 
transmission'to be effected on a range 
2,800 metres. 

In the show room we also saw a st andard 5 kw. battleship set, 
with a spark note of 280 per second and a very wide range of wave- 
length adjustment ; a valve receiver having à renge from 600 to 
1.600 metres, which by means of an additional tuning box ean be 
extended to 3.000 metres if necessary ; two 3 kw. sets, one with a 


spark note of 700 per second and the other 400 per second (the feature 
of the second set is that it provides a quick change-ov 


er by means of a 
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The delegates are invited to be present at a reception by the Lady 
Mayoress at the Mansion House, London, on July 2. 

Among the events of the coming week is a lunch to be given on Monday 
by the army and navy ofticers of the various States present at the Con- 
ference. This will also be given at the Hotel Cecil. 

It is stated that the German delegates to the Radio-telegraphic Cons 
ference will give their farewell dinner on July 3 at the Hotel Cecil, London, 


suitable switch in the high-frequency primary circuit and aerial circuit 
from one wave length to another) ; a complete transmitting plant of a 
1} kw. ship set in a cabin specially designed for this class of work ; 
and a new $ kw. cargo set. The last mentioned is extremely com- 
pact. In order to economise floor space the high-speed motor 
converter runs vertically with a horizontal disc on the top of its shaft 


extension, which provides a note of 300 frequency. 


A very fine sclection of masts had been erected in the grounds 
adjoining the works, where a number of field stations were also on 
The smallest set is known as the knapsack set, and should 
prove of eonsiderable importance. It has a range of from 5 to 10 
One of the most interesting equipments was the automobile 
type of station (see Fig. 32 on p. 180 of our issue of May 17, 1912). 
The masts and antennz in this case are carried on a carriage 
which is attached to and drawn by the car. The carriage can, 
however, be quickly detached for the erection of the mast, whilst 


view. 


miles. 


the car goes for any necessary supplies. 


A large temporary mast had been erected in the grounds ; this will 
be replaced by two masts. cach 450 ft. high, with aerials between 
them. These masts will be 3 ft. in diameter, and will be built up of 
) in. pressed steel plates. The method of erecting these masts was 
described in our issue of May 17th last. In the case of the smaller 
wooden masts, duralumin tape is now emploved for binding the 


wooden strips into a hollow mast, instead of steel binding wire. 


Other apparatus in which considerable interest was taken were a 
Bellini and Tosi set for directive signalling. which the Company have 
been engaged in developing. and automatic apparatus in which the 


signals are recorded photographically. 


All the power used on the works is generated in a special power 
station which has been erected. This contains two continuous- 
current generators driven by De Laval steam turbines. The 
larger set is of 225 H.P., and the smaller of 150 n.r. capacitv. Cur- 
rent is generated at 220 volts, and it is interesting to notice that 
aluminium 'bus bars and connections are used on the main 


switchboard. 


The visitors returned to London by special train in time for the 
dinner, which took place the same evening. and of which an account 


is given below. 


In conclusion, we must congratulate Marconi's. Wireless Tele- 
graph Co. on the excellent arrangements that had been made, every- 
thing possible being done to render the visit both pleasurable and 


instructive, , 
THE Marcoxtrt DINNER. 


On Saturday evening last the delegates were entertained to dinner at 
the Savoy Hotel, London, by Marconi’s Wireless Telegraph Co., whose 
new works at Chelmsford they had visited that afternoon. About 350 
Among those 
present were Lord Blyth, Sir Henry Babingion-Smith, Sir J. Henniker 
Heaton, Bart., Count von Arco, Mr. Godfrey C. Isaacs, Mr. Astbury, 
K.C., Mr. A. J. Walter, K.C., Capt. Cecil Norton, M.P. (Asst. Postmaster- 
General), Mr. H. Slingo (engincer-in-chief of the Post Office), Mr. W. W. 
Bradtield. Major S. Flood Page, Mr. Bellini, Count Albiz, Dr. W. H. 
Eccles, Sir J. N. Barran, M.P., Mr. W. Duddell, F.R.S., M. Pop, Mr. 
Baxendale, Mr. H. W. Allen, Capt. Sankey. Com. Loring, Marquis Solari, 
Mr. (G. G. Ward, Major G. O. Squier, Mr. A. J. Stubbs, Mr. R. B. 


guests sat down to dinner, Mr. G. Marconi. presiding. 


Ransford, Mr. R. J. Mackay and Major R. H. H. Boys. 


The Marconi Company sprang a surprise upon the guests in the form 
of a silver model of the Marconi disc discharger, which performed the 
The Conference delegates present were 
pariicularly pleased with th's novelty, which is likely to prove a valuable 
memento of the 1912 Conference. The speeches following the dinner 


useful function of a cigar lighter. 


were, with three exceptions, delivered in French, and the various toasts 
were enthusiastically received. 

The CHAIRMAN (Mr. Marcon’), in proposing the health of the delegates, 
said that for the first time since the invention of wireless tel graphy 
representatives from all over the world had assembled in London to dis- 
cuss the revisionof the International Regulations governing the applica- 
tion of wireless telegraphy. 

Herr Kogurkn, of the German delegation, who responded, paid a 
tribute to Mr. Marconi, and proposed the toast of the “ Marconi Com- 
pany." 

Other speakers were Prof. Battelli, Mr. Godfrey Isaacs, Capt. Cecil 
Norton, M. Bredow, M. de Silva, Dr. A. G. Webster, M. Pullino and the 
Mayor of Chelmsford, the keynote in most eases being the great debt the 
world owes to Mr. Marconi and the Marconi Com panies. 


An additional item of entertainment to the programme described in 
these columns was a visit of the delegates (at the invitation of the com- 
mittee of the International Horse Show) to Olympia, London, on Friday 
evening last week. 

At the Hotel Cecil, London, on Wednesday, a breakfast was given by 
Italy’s representatives at the Conference to the principal delegates of all 
countries now in London. Covers were laid for 50. Prof. A. Battelli 
occupied the chair, with Sir H. Babington Smith on his right and M. 
Roussel (France) on his left. The company included Herr Ko.hler 
(Germany), Mr. Marconi, Capt. Kinji Ide (Japan), &c. The breakfast 
proved a great success, 


up of the delegates the Japanese and some other groups of delegates will 
entertain their confrères. 


in charge of the arrangements of the Radio-telegraphie Conference now 


to the works at Woolwich of Messrs. Siemens Brothers & Co. on Thursday 
last week, was proceeding to De Kevser's Hotclat Blackfriars Bridge. tho 
headquarters of the Bureau, and fell while mounting an omnibus, frac- 
turing his shoulder and sustaining other injuries. The accident will 
prevent M. Homberger's further attendance at the Conference, as he left 
for Berne on Sunday, much to the regret of his colleagues and all the 


delegates, 


LONDON COUNTY COUNCIL TRAMWAY ACCOUNTS. 


The accounts of the tramway department of the London County 
Council for the year ended March 31 have been presented, and in 
reporting upon the figures the Finance Committee state that the 
total capital expenditure amounted to £12,103,648, of which £574,811 
was incurred during 1911-12. 

The outstanding debt was £09,770.608, 10-9 pcr cent. of the capital 
expenditure having been paid off; of this £2,079,519, or 17:05 per cent., 
has been repaid out of revenue. Deducting value of surplus lands the 
net debt is £9,658,250. The total revenue receipts amounted to £2,356,181, 
and the surplus on working was £934.212, after deducting a deficiency on 
the horse lines of £11,966. The surplus is £33.327 more than the original 
estimate and £20,957 more than the revised estimate of tlie year. The 
available surplus. after meeting charges for interest. repayment of debt, 
&e., was £222,703. Taking the result of the electrie system by itself 
the surplus on working is equal to 41-24 per cent. of the gross receipts 
against 42:53 per cent. for 1910-11. 4-11. per cent. for 1909-10 and 
42-09 per cent. for 1908-9. The traffie receipts averag d 10-98d. per 
car-mile, and (including advertisements and other sundry receipts) the 
total receipts were 11-20d.. per car- mile. against 11-28d.. for 1910-11, 
Ib:48d. for 1909-10, and 1ESłd. for 1908-9. The average fare. per 
passenger for 1911-12 was the sume as for the previous year, viz., 1-04d. 
The expenses were 663d. per car-mile against 6-48d. for 1910-11. The 
increase is due to rates on permanent way (£08,526 in 1011-12, compared 
with £40.406 in 1910-11) resulting from the quinquennial valuation. 
The working ex penses include 0-83d. for power (exclusive of debt charges). 
Adding 0-68d. for debt charges. the total ex penses for power amount to 
1-51d. a car-mile, the same as in 1910-11, against 1-d8d. and 1-71d. for 
the two previous years. In 1906-7, the first year of working the genc- 
rating station at Greenwich, the total cost of power was 2-07d. a car-mile. 
Including the debt charges for power. the total expenses workout at 7:31d. 
a car-mile compared with 7:16d. for 1910-11. The surplus on working 
equals 4:660, a car-mile comparcd with 4 80d., 5-06d., 507d. and 5:164. 
in the four preceding years. 

In their report on the annual estimates for 1912-13, the Highways 
Committee state that negotiations are proceeding for the purchase of 
th^ portion in London of the undertaking of the London United Tram- 
ways (Ltd.) and the lines of the Metropolitan Electric Tramways in Seven 
Sisters-road between Blackstuck-road and the Manor House. When 
these lines have been a^quirec—and it is anticipated that they will be 
transferred to the Council during the current year—there will only remain 
about two miles of tramways in London not owned by the Council. The 
tramways purchased from the various companies, &c., extend over a 
total length of about 113] miles, of which about 108] miles are in opera- 
lion, to which mast be added about 43 miles in respect of authorised ex- 
tensions already constructed by the Council or to be constructed in 1912— 
13 and subsequent years. About 132} rvad-miles have already been 
constructed or reconstructed for electrie traction, chiefly on the under- 
ground conduit system. and during the year progress will be made with 
the reconstruction of further portions of existing horse lines (43 miles) 
and authorised extensions (43 miles). Practically the whole of the new 
tramways in respect of which parliamentary authority has been obtained 
have been constructed. 

The total income was £2,356,180. 17s. 5d. and the working ex penses 
£1,421,963. 05. 6d., showing a surplus of £934,212. 7s. ld. After mecting 
various charges, including interest. (£334,173. 7s. 7d.) and redemption 
(£369,355. 15s. 8d.), income tax (£22,857. 10s. 2d.), Parliamentary ex- 
penses (£3,594. 15s. Id.), &c.. less £21,041 for tax deducted and retained 
from interest on debt and net interest on cash balances, &c.. the net 
surplus carried to appropriation account was £222,702. 17s. 5d. Pro- 
vision for renewals at the rate of two-thirds of a penny per car-mile 
on the total car-mileage run on the electric tramways amounts to 
£135,641. 8s. 10d. and £2,510. 4s. 9d. has also been provided in respect 
of the lines in Harrow-road leased to the Metropolitan Electric Tramway 


F2 


and the French delegates at the same hotel on the 4th. Before the break- 


It is with sincere regret we learn of a serious accident which happened 
to M. J. Homberger, secretary and representative of the Berne Bureau 


being held in London. M. Homberger, after the visit of the delegates 
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making £138,151. 13s. 7d. as the total sum transferred to the renewals 
fund which on March 3b amounted to £654,844. 8s. Id. To general 
reserve fund £84,551. 3s. 10d. has also been transferred, compared with 
£103,497. 193. 4d. in the puevious last year. The reserve fund amounts 
to £265,557. 193. 7d. The total operating ex persos for clectric traction 
were £1,348,310. 8s. (including £17,478. 4s. 7d. for special charges), 
or 6:63d. per car-mile run, compared with 6-48d. a car-mile in 1910-11. 

The total number of passengers carried. was 516,092,489 (electric 
traction) and the car-miles run 48,777,026. 

In regard to the annual estimates for 1912-13, the Highways Com- 
mittee think that the tramways had this advantage, because it is not 
possible on some routes to carry passengers right through to their destina- 
tion, but the question of linking up with other tramway svstems is 
receiving careful consideration. Through running arrangements have 
been made with Croydon, East Ham and West Ham Corporations, 
Leyton and Bexley Urban Councils and the Metropolitan Electric 
Tramways (via Seven Sisters-road). The omnibus services are in an ex- 
ceptional position, among other reasons, in that the companies are not 
liable to pay rates for the occupation of the roads. The amount which 
the County Council will pav in this respect during the current financial 
year will be about £104,000, and it is estimated that the relief to road 
authorities in respect of the cost of maintaining the paving of roads 
where tram lines are laid. for which the Council is responsible as the 
tramway authority, is about £120,000 a vear, and this amount is likely 
to increase considerably in the future. Omnibus companies do not 
provide all-night services, nor have thev workmen’s fares. It is estimated 
that if capital charges be taken into account, all-night and workmen’s 
car services involve the Council in a loss of about £70,000 a vear, a figure 
which is also likely to increase in the future. It is estimated that 
£2,050,000 will be required to complete the work of electrification 
and the construction of authorised lines, making a total capital outlay 
of about £14,250,000, an increase of £250,000 due to new tramways 
authorised by Parliament in 1911. The capital estimates for 1912-13 
provide for expenditure on tramways of £900,000. The surplus on the 
working of electric lines is estimated at £948,440, and the net surplus, 
after deducting the deficiency on the horse lines (£7,455) is put at 
£040.85 ; and. after meeting debt charges, income tax, &c., the net surplus 
is estimated at £200,105, of which £143,407 will be required for renewals 
fund and £56,698 for general reserve. 


LEGAL INTELLIGENCE. 


[o 
Telephone Arbitration. 


The Railway and Canal Commission have continued the hearing of the 
proceedings in the application by the National Telephone Co. to deter- 
mine the differences which had arisen. between the company and the 
Postmaster-General as to the terms on which the business of the com- 
pany should be taken over by the State. 

Mr. Git was cross-examined at great length by the Solicitor-General 
as to underground eables. The total sum claimed by the company under 
this head was £3.276.000, and an allowance for wastage was made at rate 
of £20-57 per mile run, because in laying a Jength of cable between man- 
holes there was always something to be cut off the ends. The wastage 
amounted to about £3. 12s. in every £100. There was also another form 
of wastage resulting from the method of making Joints, and for that the 
company made a separate claim. To arrive at the amount cf wastage 
(apart from jointing) witness said he subtracted the length of cable 
actually put in service from the net amount issued from store. In joint- 
ing the ends were pared down into wedge shape and made to overlap. 
They had no figures to show the wastage in jointing, but the proccss was 
well known, and they could estimate the cost. They would know how 
much cable had been issucd, how much had been returned to store. and 
how much was sold as serap. In regard to wages, expenses and tools ia 
connection with cables, the company did its own work throughout 
without employing contractors, except in laying some ducts and the sup- 
ply of some of the subscribers’ apparatus. Their total expenditure on 
tools during six years was £56,800, They split up the amount spent on 
tools and allowed so much for construction and so much for revenue. 
The amounts allocated to each were only estimates, The figures shown 
in the company's balance-sheet for capital expenditure did not by any 
means show the value of the property that was being transferred, for 
much had becn spent out of revenue as well. 

Mr. Gini next explained the item of £5,080.240 entercd in the com- 
pany's books as capital expenditure for six years. After making deduc- 
tions for supervision, &e., the plant cost for that period amounted. to 
£4.404,000. The sum was not the total amount that should be shown 
under that heading. because the company had consistently charged. to 
revenue items which should be properly charged to capital. Engincering 
was properly charged to capital, but the company had charged it regu- 
larly to revenue. Ho could not give the figure of expenditure in regard to 
poles for the six years because the company did not keep its expenditure 
on poles distinct from that on wires. He could not give the detailed 
figures of the £4.000,000 for supervision. He thought that if a contractor 
was going to do that work for £11,000,000 plant cost the contractor 
would want another £4.000,000 for supervision. 

On Monday Mr. Gill was further cross-examined by the Solicitor- 
General as to the depreciation of the company’s plant. i 

A conversation took place between counsel, and in the result the 
Solicitor-General informed the Court that he did not think it would be 
necessary for him to go into the age of the plant. There had been an 


agreement as to some plant, and as to the remainder the company had 
given the Postmaster-General the figures, but not the statistics on which 
those figures had been based. By having the statistics the Postmaster- 
General could see whether the company’s figures had been properly 
based. and the statistics should be available for the arbitration. He 
hoped that when these statistics had been supplied it would be possible 
to come to an agreement on the question of the age of the plant, and to 
give the Court an agreed table. 

Mr. Justice LAWRENCE said the Court approved of the course intended 
to be adopted. 

Witness, in further cross-examination, said it was not his view that 
the fact that the Postmaster-General had acquired the undertaking of 
the company gave the plant of the company an additional lease of life. 

Mr. SraNLEY J. GODDARD stated that from 1892 to 1907 he acted as 
chief assistant to the general manager of the National Telephone Co., and 
since that date he had been the general superintendent of the company. 
He had made careful investigation into the books as to the cost to the 
company of district and local management charges, local engineer's 
supervision, wavleave canvassing, &e. When it became necessary to 
frame the company's claim special investigations had to be made, in order 
to arrive at the figures which should be added to the ordinary plant cost 
as shown by the company's books. The investigations had extended 
from 1909 down to the present time. Witness gave detailed evidence 
with regard to the tables of cost of plant, construction, supervision, &c. 

On Wednesday Mr. DaNckwEnTS, K.C., said that it had been inti- 
mated by counsel for the Postmaster-General that Mr. Goddard's figures 
would not be taken as proved unless the gentlemen who assisted in pre- 
paring them were called. Hf they had to call these gentlemen it would 
involve putting into the box about 100 additional witnesses, all of whom 
were at present in the employ of the Post Office. 

Mr. Justice LAWRENCE said he thought the Court had indicated that 
an opportunity should be given to some gentlemen representing the Post 
Office to go into these matters with the persons who prepared the tables, 
and when thev had completed their investigation the Postmaster-General 
would know what particular fact he desired to have proved. 

The SorrcrToR-GENERAL was anxious to adopt the most practical way 
of finding out what the explanation was. If he were informed of the 
names of the gentlemen who could carry out the investigation he would 
see that the necessary inquiry was made. 

Sir A. CRIPPS asked that, ax there was so much to be done outside the 
Court in connection with the case, the Court should not sit on Monday 
next. 

Mr. Justice LAWRENCE thought the application a reasonable onc, and 
said the Court would not sit on Monday. 

A discussion followed with reference to the claim in respect of freight 
&c., and it was admitted that the telephone company had over-estimated 
the item by £30,000. 

Mr. Frank GILL was recalled. and gave evidence with regard to the 
mistake in the freights. 

‘The hearing of the case was azain adjourn ‘d. 


British Westinghouse Electric & Mfg. Co. v. Underground Electric 
Railways. Co. of London. 


On Friday the House of Lords commenced the hearing of this appeal 
by plaintiffs from a judgment of the Court of Appeal affirming a judg- 
ment of a Divisional Court which upheld an award made by the Hon. 
A. Lyttelton, K.C., as to the measure of damages for a breach of contract 
for the supply of turbo-generators for Lot's-road. generating station. The 
British Westinghouse Co. contracted to deliver. certain machines for 
generating electrical energy for working defendant company's. lines. 
Under the contract all disputes were to be settled by arbitration. The 
machines supplied did not comply with the contract, but the railway 
company accepted and used them for a time, but without prejudice to 
their right to claim delivery of plant in accordance with the specifications. 
The machines were eventually removed and replaced by Parsons machines, 
An action by plaintiffs for the balance of the price of the machines was 
referred to arbitration, and in a case stated for the opinion of the Court 
the arbitrator found that the purchase of the Parsons machines was a 
reasonable and prudent course, and that it mitigated or prevented the 
damage which would have been recoverable from plaintiffs if defendants 
had continued to use the Westinghouse machines. "The Court of Appeal 
held that, having regard to these findings, the arbitrator was not entitled 
to draw the inference that the " commercial life " of the Westinghouse 
machines had expired at the date of the purchase of the Parsons machines, 
and to hold that therefore no further damages were recoverable by the 
Underground Co. upon the counterclaim after the date when such machines 
were procurable ;. and also that the cost of the purchase and installation 
of the Parsons machines was recoverable by the Underground Co. as 
part of their damages on the ground that the use of such machines 
reduced the damages which they would otherwise have been entitled to 
recover. 

Sir Alfred Cripps. K.C., and Mr. Disturnal appeared for appellants 
Mr. J. D. FitzGerald, K.C., Mr. Roskill, K.C., and Mr. L. Macassey for 
respondents. 

Sir ALFRED CRIPPS argued it was contrary to the intention of the law 
in giving damages for breach of contract that the party complaining 
should be placcd in a better position than he would have been if the 
contract had been performed. The decision of the arbitrator was to 
give complainants a profit out of acts done in mitigation of damages. 
Originally the British Westinghouse Co. had supplied cight turbines and 
eight turbo-altematorsat £250,000. Those machines admittedly did not 
give a satisfactory result up to the standard contracted for; but they 
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were the best machines that could then be got. Even if they had wholly 
satisfied the specification they would have been superseded by the 
Parsons machines so soon as they came upon the market. They were. 
in fact, superseded, and the old machines scrapped. In the arbitration 
the railway company admitted that there was £83,293 due, but they said 
that their claim for damages, based on alleged breach of contract, was 
It was contended by respondents that they were entitled to 
recover from complainants the cost of the purchase and installation of 
Parsons machines, and that such purchase had avoided or prevented 
further and heavier loss and damage which must otherwise have fallen 
upon the claimants in respect of the loss and damage from the extra 

The submission of counsel 
was that even supposing the machines had been up to the specification, 
nevertheless, owing to the progress of science, it would still have been 
found necessarv, in order to be up to date, for respondents to have 
scrapped the Westinghouse machines and installed Parsons, and, there- 
fore, the cost of such instalment was wrongly included in the damages 
which had been awarded by the arbitrator. The whole expense of the 
change could not be thrown on appellants, because the commercial life 
of the original machines had not ceased, and the measure of damages 
recoverable by respondents, therefore, was the cost and no more of pro- 
curing the efficiency to which they were entitled by their contract with 
His case was that the answers given to the questions in 
the special case amounted to a misdirection of the arbitrator, and made 


it necessary for him to award the whole cost of the Parsons turbines 
There was an error on 


greater. 


consumption of coal and cost of labour, &c. 


the appellants. 


without taking into consideration relevant facts. 


the face of the award, because appellants had been called upon to pay 
more damages for breach of contract than put the respondents in a posi- 
tion of procuring the efficiency of plant they were entitled to under the 
Appellants claimed to have provided and erected the original 
machines in conformity with the terms of the contract, and they claimed 
from respondents £85,308 odd as unpaid balance of the contract price and 
Respondents countcrelaimed first for £284,521 odd as 
the damages which they;would have suffered if they had continued to use 
the machines supplied bv appellants, and, alternatively, the less sum of 
£124,432 odd to which they claimed they had by the installing of the 
Parsons machines succeeded in reducing the damages arising from the 
original machines failing to do the work in accordance with the contract 
The arbitrator found that respondents were entitled to 
succeed in their counterclaim, and ordered the appellants to pay to re- 


contract. 


interest thereon. 


specification. 
spondents £15,394 odd in respect thereof. He submitted that the arbi- 
trator had drawn a wrong inference from the facts, and that the award 


should be sent back to him for reconsideration. 
The case had not concluded when we went to press. 


— 
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Breach of Factory Regulations. 


At Highgate Police Court on Wednesday the North Metropolitan 
Electrie Supply Co. appeared to two summonses charging them with 
having committed breaches of Rules 18(¢) and 28 of the Home Office Regu- 
lations for the generation, transformation and use of electricity in factories 
and workshops, 

Mr. J. HUNTER Gray, who prosecuted, alleged that as a result of the 
neglect to comply with the regulations in question a youth of 18 (named 
A. R. Shapcot) was killed at the company’s sub-station at Woodberry- 
grove, Finchley. Three-phase current at 10,000 volts was transmitted 
to the sub-station, and it was there reduced to 500 volts for traction 
purposes. He explained the position and construction of the switch- 
board and the arrangements for transforming the current at the sub- 
station. On March 25 last Shapcot was working under a man named 
Styles; he was engaged in cleaning and dusting, and in some way he 
came into contact with the live conductor. The accident would not have 
occurred if rule 18(d) had been observed. This provides that, when 
work has to be done on any switchboard, the switchboard shall be made 
dead, or, if the conductors can be made dead in sections, that the section 
on which work has to be done shall be made dead. In that case there 
were neither permanent nor removable screens for protecting the operator. 
Rule 28 provided that no person. except an “authorised "' person, ora teom- 
petent” person acting under his immediate supervision, should undertake 
any work wh^re technical knowledge or experience was required. The 
youth had been with the company for 9 or 10 months, but he was not an 
authorised person or a competent person over 21 years of age. 

Tuos. Geo. STYLES explained the nature of the work Shapeot was 
performing. Deceased had cleaned the right oil cell, and he was pro- 
ceeding to the left cell when the accident happened. 

WITNESS stated, in cross-examination, that he had been with the com- 
pany 54 years and he had worked at the foursub-stations of the com- 
pany. He was satisfied with Shapcot as his assistant, and he and 
Shapzot had done similar work at the Finchley sub.station five or six 
times previously. The cleaning work was done in the night time. and 
the accident occurred at 1:30 a.m. The room where the switchboard 
wassituated. was large ; he mado the 'bus barsdead at 1:10a.m. Deceased 
had cleaned one side, and he would not have allowed Sha peot to cross 
to the left hand if he had known what he was going to do. He con- 
sidered Shapcot able and competent. He had had full instructions, 
and they had previously done the same sort of work together. When 
the contact took place there was a tremendous ar^, and at the inquest 
the jury had exonerated witness from blame. 

Mr. G. Scorr Ram, H.M. electrical inspector of factories, said he had 
visited the sub-station. He could get across under the 'bus bars from 
one oil switch to the other with case. A peraon standing on that par- 
ticular oil switch would be in reach of the bare piece of wire. — , —, 


, making 
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By Mr. Bopkis (for the defence): It was possible to reduce one's 
height to 3 ft. 2 in. and to step across at the same time 2ft. 6 in. It 
was considered more easy, because there was a girder to catch hold of, 
which made all the difference. | . 

For the defence, Mr. Bopkin said that the Bench had to assign a 
reasonable interpretation to the two regulations, which were not drawn 
upbya"' proper or competent person over 21." There would be great 
difficulty in interpreting them. He argued that it was the duty and 
liability solely and entirely of the workmen, and from the beginning to 
the end the employer was not mentioned in the regulation. It was the 
workman who was forbidden to undertake the work unless he was an 
authorised or competent person. An authorised person might be any 
age at which he showed competence, and he submitted that Shapsot was 
an authorised person, for he was selected by the company or their repre- 
sentative to perform certain duties, and those duties were to do that 
cleaning under the direction of Styles, about whom no question was 
raised. There was nothing in the regulations which forbade two autho- 
rised persons being employed. A person did not cease to become an 
authorised person merely because he was associated with a person older 
in years and experience. The limit of the duties assigned to Shapcot 
was to clean, and he was absolutely competent for that, and the prosecu- 


He had been examined by the engineer, and had been 
Every 


tion said he was. 
moved and promoted because of his capacity and intelligence. 
precaution was taken; not only was the side on which Shapcot was 
set to work made dead, but the company provided for the risk of anyone 
falling across the division between the “ dead " and “ live " parts by 
" dead " the first row of conductors on the left-hand side. He 
submitted that if the sections were divided, in that case the law had been 
complied with. What Shapcot did was practically to deliberately move 
the screen, if there had been one, to get into what he thought was a more 
easy position for performing his work. That was not the situation 
which it was intended to deal with by the regulations. 

Mr. Percy M. Hunt, engineer in charge of the sub-station, said he had 
questioned Shapzot as to his knowledge, and, satisfying himself, he sent 
him to Hendon, From there he promoted him to Edmonton, and later 
on removed him to Finchley. He explained how casily and rapidly 
the work Shapcot had to do could be done. He could clean the whole 
easily from the left-hand side. Deceased must have knownthe dang r 
of crossing over. 

Mr. Artatr Hy. Port, enginecr-in-chief of the Metropolitin Fec- 
tric Tramways, said he thought the arrangement of the apparatus at 
the sub-station complied with the regulations, By putting a division 
between the right-hand series of cells and the cells on the left hand he 
thought they were complying with the regulations. He considered 
Shap. ot capable of doing the work allotted to him. It was possible 
to make one of the mains feeding the station dead. but he pointed out 
that the other main might break down, and the result of that would 
be that the trams would be stopped and the lights go ont. 

Mr. E. T. Revuven MURRAY. engineer-in-chief of defendant company, 
agreed that the division of 2 ft. Gin. between the two sets of cells 
worked well and made for entire safety if the workmen obeyed ordera. 
He considered the arrangements made for rendering a portion dead were 
adequate to secure safety. 

Sir ALFRED REYNoLps (the chairman), in giving the decision of the 
Bench, said they considered that the oceu piers were liable, and also that 
Shapcot, in their opinion, was not an authorised person. On the sum- 
mons forthe infraction of rule 18(d) they fined the defendant company £25 
(with £5. 5s."costs), and on the summons under Rule 28 there would b^ 


a nominal fine of 403. and the court costs. 


National Telephone Co. v. Ings. 


Last week a Divisional Court (Justices Ridley and Bray) heard an 
appeal from a decision of the judge of the Southampton County Court. 
It appeared thet plaintiffs sought to recover from defendant the sum of 
£7. 10s., being his telephone subscription, which was payable on Nov. 29 
last. On December 31 last the undertaking of plaintiff Company was 
sold to the Postmaster-General, and in these circumstances the County 
Court Judge held that the plaintiffs had no ocus standi to maintain the 
action, and gave judgment for defendant. 

Plaintitfs appealed, and after hearing counsel, Mr. Justice RIDLEY, in 
giving judgment, said he could not understand why the County Court 
Judge had held that they had no locusstandi. "There must be a new trial, 
and if defendant had any proper defence to the action he would be 
allowed to set it up and submit any reason which he might have for not 


paving his subscription. 
Mr. Justice Bray delivered judgment to the same effect, and the 


appeal was allowed with costs. 


Defective Tramway Line. 


On Monday the Manchester Stipendiary Magistrate gave his reserved 
decision on the summonsissued by John B. Sale on a charge against Man- 
chester Corporation that between October 17, 1911, and April 10, 1912, 
they, being the owners and users of certain tramways, did fail to maintain 
and keep same in good order and repair. The summons was issued under 
sec. 10 of the Moss Side Provisional Order, confirmed by the Tramways 
Orders Confirmation (No. 1) Act, 1907. It was alleged that the rail at 
the junction of Upper Lloyd-street and Moss-lane East was a danger to 
the ordinary traffic over jandcabove anyi element of risk that may be 
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those relating to the trackless trolle ys. l 
The motion was withdrawn and the Bill was ordered for third reading. 
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incidental to the mere fact of a curved tram rail being laid in a strect’ 
For complainant Mr. W. Lacey said the rail was dangerous to light 
traffic, and for defendants Mr. M'Evoy, Mr. Mathieson, Mr. Molvneux 
(assistant engineer of Liverpool, Mr. Mawbey (borough engineer, 
Leicester), and Mr. Hadfield (surveyor of highways, Shettield) agreed 
that it was not dangerous, with reasonable care. Complainant also called 
witnesses who spoke to no less than four accidents which had taken place 
since Oct. 7. The magistrate said that, on the evidence it was his duty, 
and a difficult duty it was, to decide whether the grooved rail was, within 
the meaning of the Act. da^gerous to ordinary trafic. He had inspected 
the rail in question, also several other grooved rails in the same quarter 
of the town. and he had come to the conclusion that the rail was dangerous 
to ordinary traffic, and therefore he was bound to convict. He imposed 
a penalty of £5, and allowed 30 guineas costs. 


eo 


i Newberry v. Bristol Tramway & Omnibus Co. 


At Bristol Assizes on Saturday, plaintiff was awarded £150 damages in 
respect of personal injuries sustained whilst travelling on one of defendant 
company's tramcars. It was alleged that the trolley arm was pulled 
down with a rope by the conductor, broke out of the socket, and fell on 
plaintiff. inflicting the injuries complained of. 

For the defence, it was said it would be a serious matter for tramway 
undertakings if plaintiff succeeded in such a case. and evidence was given 
that the arm had broken by coming into contact with the transverse 
wires, and evidence was given that the overhead trolley was perfect. 

The jury found that defendants knew the use of the trolley was risky. * 

A stay of execution was granted. 


_ 


TELEPHONE PARTY LINES. 


In the House of Commons on Friday Capt. Clay asked the Postmaster- 
Yeneral if it were the intention of the Post Office authorities to abolish 
party lines in towns which had previously been served by the National 
Telephone Co. ; and, if so, would he reconsider his decision, in view of the 
great inconvenience and expense to which small tradesmen would be 
placed. 

In reply, Mr. H. S\MUEL said the provision of 10 party lines in towns 
was given up by the National Company some years before their system 
was transferred to the Post Office, and as such lines in town systems were 
found to be both costly and inefficient he did not propose to revive that 
form of installation. ‘The same objections did not apply to the provision 
of pariy lines in rural districts, and a considerable number of such lines 
were now being installed at the special rates recenily iniroduced by the 
Post Office. ‘Two and four-party lines in towns were being provided and 
continued by the Post Office so long as the proper number of subscribers 
could be maintained ; but the Post Office was unable to continue a two- 
party line if one of the subscribers withdrew and only one was left to 
make use of it, or to continue à four-party line for one or two subscribers, 


nn 


THE POST OFFICE AND THE IMPERIAL WIRELESS 
SCHEME. 


In the House of Commons last week Mr. H. M' LAREN asked the 
Postmaster-General if he had arrived at any estimate of the cost to the 
Marconi Co. of installing the wireless telegraph apparatus in the proposed 
Imperial stations before agreeing to pay £60,000) per station, and. if so. 
what such estimate amounted to; also whether he arrived at any 
estimate of the working cost of the proposed new Imperial wireless 
telegraph stations before he agreed to pay the Marconi Co. 10 per cent. 
of the gross, as distinguished from the net, receipts from such stations, 
and. if so. what such estimate amounted to; and for what term of years 
the agreement would have volidit y. 

The Post MASTER-GENERAL replicd : The cost of erecting and working 
the wireless stations of the Imperial chain was carefully considered 
before the provisional contract was made with Marconis Wireless 
Telegraph Co... Ltd.. and the details will be fully explained when the 
agreement is submitted to the House for its approval. 


mare 


In re Amalgamated Radio-Telegraph Co. (Ltd.)—On Tuesday 
Mr. Justice Swinfen Eady had before hima motion to declare the dissolu- 
tion cf the Amalgamated Radio-Telegraph Co. (Ltd.) void. It wasstated 
that the company went into voluntary liquidation in March, 1908, the 
property of the company consisted of a number of patents in connection 
with wireless telegraphy. Some difticulty was found in disposing of the 
assets and obtaining a purchaser, but eventually a purchaser was found 
and steps were taken to complete the sale. Disputes arose and litigation 
ensued, with the result that the sale had never been completed. The 
matters arising in the litigation were adjusted, but by arrangement with 
the purchaser it was agreed that certain patents should not be transferred 
for a couple of years. Forgetting this fact, the liquidator convened a 
final mecting of the company and in February last it became technically 
dissolved. It was for the purpose that the assignment of these patents 
might be completed that application was now made to re-open the com- 
pany. His Lordship made the necessary order. 


Municipal Wiring.—With the consent of all parties, the Court of 
Appeal has directed that the appeal of defendants against the decision of 
Mr. Justice Eve, in the action Attorney-General (ex rel. Davidson) v. 
Shefficld shall not be heard this term. The action was brought to rest rain 
the Corporation from trading as wiring contractors. 


—_— -= 


SHEFFIELD CORPORATION BILL. 


This bill was further rconsidered by a Select Committee of the House of 
Commons on Monday. when the question between the Corporation a 
the West Riding County Council with regard to the cost of extraordinary 
road traffic was discussed. The following clause was agrecd to :— 

If it appears by the certificate of the surveyor to the authority which 
is or may become liable. or has undertaken or may undertake to repar 
any highway that extraordinary ex penses have been incurred by such 
authority in repairing such highway by reason of the damage caused by 
the excessive weight or extraordinary traflic of the trolley vehicles by 
this Act authorised upon such highway. such authority may recover, if 
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PARLIAMENTARY INTELLIGENCE. 


-— 2 : bine : ; A ; 
xs i not exceeding £250 in the County Court and if exceeding that sum m the 
i KEIGHLEY CORPORATION BILL. High Court, from any persen by or in consequence of whose order such 
In the House of Commons on Thursday last, on the report stage of this weight or traffic has been conducted, the amount of such ex penses as muy 

be proved to the antisfaction of the Court having cognisance of the case 


Bill. 

Mr. C. R. LaxE-Fox moved to recommit the Bill for the purpose of 
considering the liability of the Corporation for the maintenance of roads 
used by trolley vehicles. The matter was of importance, because with the 
growth of large boroughs throughout the country there would be greater 
development of trackless trolleys, and it was absolutely necessary that 
the Council should know in what position it stood as to the contribution 
which would be made by the boroughs who took up the system in respect 
of such widenings and alterations and maintenance of roads. 

Sir W. RYLAND ADKINS seconded and said it was obvious that any 
progressive urban authority might try to get Parliamentary sanction for 
adopting trolleys, not only in its own area but in adjacent areas as well, 
and the question therefore arose, not only in the West Riding of York- 
shire. but elsewhere, as to what were to be the terms on which one local 
authority was to be permitted to carry on its laudable enterprise in the 
area of another local authority. 

Sir C. N. Nicnoisos, chairman of the Local Legislation Committee by 
which the Bill had been considered, said it was rather hard that Keighley 
should be called upon to wait until the general question had been actually 
settled by the House. The existing motor omnibus did more damage to 
the roads than the trackless trolley would. It was. therefore, absurd to 
call on Keighley for an increased contribution, Keighley, being a non- 
county borough, already contributing to the upkeep of the roads. The 
whole question of the repair of public roads was in urgent necd of con- 
sideration. 

Mr. J. M. Ropertsoy did not sce his way. as re preventative of the Board 
of Trade, to support the motion for recommittal. The Board of Trade 
could not countenance the ponalising of one form of traffic for the sake of 
other forms of traffic which wore the roads to a larger degree. Members 
were agreed that probably there would have to be some general legislation 
on the subject of the maintenance of roads, but that could not be secured 


to have been so incurred. Provided always that the said trolley vehicles 
shall not be deemed to be exeossive in weight and the use thereof shall 
not he deemed t» be extraordinary traffic by reason only of their being 
trolley vehicles or of their being authorised by this Act. 

Proceedings for the recovery of any expenses under this section shall 
be commenced within 12 months of the time at which such damage has 
been done. : 

Sec. 23 of the Highways and Locomotives (Amendment) Act. 1873, 
shall not apply to the trolley vehicles by this Act authorised. 


nN 


Automatic Telephone Exchanges.—In the House of Commons, 
on the 20th inst., the Postmaster-General (Mr. H. Samuel) stated, in 
reply to a question, that the automatic telephone exchange at Epsom 
was the only automatic exchange as yet established. It had worked 
efliciently, and was providing a satisfactory service for subscribers, 
but the period since its opening had been short and the experience 
obtained up to the present had been necessarily very limited. 


L. & S.W. Railway Bill.—On Tuesday Lord Donoughmore. Chair- 
man of Committees of the House of Lords, considered this unopposed 
measure, which authorises the widening of the London & South-Western 
Railway between East Putney and Wimbledon so as to provide a double 
track for the exclusive use of the electric trains of the Metropolitan 
District Railway. The estimated cost of the widening is £244,000. 

The bill was ordered to be reported for third reading. 


North Ormesby Rail-less Traction Bill.—On Friday a Select 

Committee of the House of Commons concluded the consideration of this 

bill, which incorporates a company to run trolley vehicles over 43 miles of 
route. The bill was passed without amendment. 
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COMMERCIAL AND INDUSTRIAL SECTION. 
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MUNICIPAL, FOREIGN & GENERAL NOTES. | to those using à supply which is neither purely for power nor for 
? lighting has been adopted :— 


BRITISH NOTES. 


Belfast.—The result of the profit sharing scheme of the tramways 
department has been announced. 

The amount available for distribution for the last vear was £2.800, and 
the sum individually received by some 800 men, in addition to their 
regular wage, was £4. 13. 2a. The apportioning of the bonus has not been 
in ratio of wages received, foreach member of the staff who was a full vear 
in the service on March 31 last, from the general manager to the appren- 
tives and office boys, received exactly the same amount. 

On Wednesday the Corporation decided to adopt a universal penny fare 
over the whole of their tramway system. 

Bolton.—An unopposed inquiry was held last week into the Coun- 
eil's application for sanction to borrow £20,000 for extensions of the 
electric supply cables and services for the next three years. TE 


Bourton-on-the-Water.— At a recent parish meeting a resolution 
was passed to ask the Stow District Council to sanction the appli- 
cation of the Rural Electric Supply Co. for a provisional electric 
lighting order and to authorise the use of overhead electric light wires 


in Bourton-on-the- Water. 

City of London.—At the meeting of the Court of Common Council 
last week the Streets Committee reported on the powers of the 
Corporation to purchase the undertakings of the City of London 
Electric Lighting and the Charing Cross, West End & City Elec- 
tricity Supply Companies, and stat:d that in their opinion it would 
he inadvisable to exercise the right to purchase in 1914-1915. E 

Mr. Deputy MILtar-WILKINSON congratulated the chairman and the 
committee upon the expeditious manner in which the report had been 
brought up. The matter was of the utmost importance. 

The Chairman (Mr. GORDON SPANHA M) said that the Corporation had 
power to purchase in 1914 and 1924. 

The report was received. 

The Council also adopted a report of the Streets Committee, which 
recommended that an establishment charge of 10 per cent. should be 
levied for work done by the electrical department for departments other 
than the public health depart ment ; and a similar charge of 2} per cent. 
In connection with the checking of accounts for materials and electric 
current supplied. 

Cleethorpes.—'The Council have adopted the following scale of 
charges for the supply of electric current :— 

For lighting, 33d. per unit: for power. heating and cooking, 21d. per 
unit for first 900 units per quarter and 13d. per unit above 900 units per 
quarter, All accounts to be subject to a discount of 2} per cent. for cash 
within one month and consumers wil be required to enter into an agree- 
ment to take a minimum quantity of the value of 30s. per annum. 


Coal Mines Act.— Tho Coal Mines Act, of 1911, will come into force 
on Monday. -The Act contains many new provisions relating to the 
working and management of mines, but. for electrical engineers the 
most important part of the Act is sec. 60, which provides that elec- 
tricity shall not be used in any part of a mine where, on account of 
the risk of explosion of gas or coal dust, the use of electricity would 
be dangerous to life. — — 


Coventry.—On Tuesday the Council were recommended by the 
Tramways Committee to apply for sanction to a loan of 
£220.538. 9s. 8d. for the purchase of the tramway undertaking. 

The Council were also recommended to com plete the purchase of the 
undertaking, to affix the corporate seal to the necessary documents, and 
to take all necessary steps for carrying the recommendation into effect. 
The amount of the arbitrator's award was £202,132 ; interest on amount 
of award from Jan. 1 to June 30, 1912. at 4 per cent, £4,042. 12s. 10d. : 


tramways company's costs, £4,109. 193. 10d.: Corporation costs, 


£2,709. 163. 8d.: stamp duty on conveyance of the undertaking, | 


£2.021. 101. : stock agreed to be parchased from company, £2,714. 8s. 3d. ; 
working capital up to Dec, 31, 1912, £2.235. Ls. 9d. ; purchase of welding 
plant for replacing the." Thermit joints on the existing track, 
£522. 103. 4d. : total, £220,533. 9s. 8d. | 

Tae recommendations were duly approved. 

Croydon.—The Tramways Committee will renew the auxiliary 
feeder (Swan to Purley) by withdrawing the existing 0-25 cable and 
replacing it with a 0.35 cable, at an estimated cost of £1,051. 


Ealing.—The following scale of charges for the supply of current 


Up to 200 units per quarter, 31d. per unit ; 200 to 400. 3d.: 400 to 600, 
24d. ; 600 to 800, 23d. ; 800 to 1.000, 2d. ; 1.000 to 1,500, 12d. : 1.500 and 
all units over, 11d.: the minimum charge to apply in all cases where the 
amount taken over the 12 months does not, together with meter rent, 
reach 265. per annum. 

Electricity v. Gas..—At the last meeting of the Cheam Parish 
Council offers were received from the local clectrie lighting and the 
gas companies for lighting the district. 

The former company offered to maintain 60 lamps of 100 c.p. at £3. 3x. 
per lamp per annum. and for every new lamp erected at £2. 2s. per lamp. 
while the gas company's prices were £3, 5s. for one part of the district and 
£3. Os. Sd. for another part. After discussion, it was decided to ask the 
electric light company to supply a light outside Cheam House as a test. 

Finchley.—Middlesex County Council are to be asked to remove 
and reinstate the tramway centre poles in the Great North-road at a 
cost of £3,587. The County Council are also to be asked to continue 
the present arrangement with the Metropolitan Electric Tramways 
(Ltd.) for all-night lighting at 10s. per pole per annum. 

Fleetwood.—On the past year’s working of the Council's elec- 
tricity undertaking the net profit was £460. 3s. 11d.. of which £140 
is to be placed to reserve and the balance transferred to the improve- 


ment rate. l , 
Grimsby.—There are now over 1.200 consumers supplied by the 
electricity department, an increase of about 180 during the past year. 
Additional cables are to be laid before next winter. and certain of the 
feeder cables are to be re-arranged and strengthened at a total cost af 
about £1.870. 

The Public Lighting Committee have decided to take a stand at the 
proposed Trades Exhibition in the Rinkeries in July for the purpose of 
giving demonstrations of electric cooking. 

Hazel Grove (Cheshire).—The Electricity Committee of the Hazel 
Grove and Bramhall Urban Council have instructed Mr. H. €. Crews 


to report on a proposal to supply electricity in the district. 


Inquest.—The adjourned inquest on the youth Gilles, who was 
recently killed at the Wharncliffe Silkstone Colliery, was held at 
Hoyland Common oa the 20th inst. 

ARTHUR MITCHELL, foreman machineman, said he was in charge of 
the machine with which deceased was working. He felt a shock to 
his toes and saw the plug begin to burn. He went to the switchbox 
(some 24 yds. away) to cut off the current, and as he went he fell over 
the body of deceased, which he found across the steel haulage ropes 
to which the coal-cutting machine was attached. He was apparently 
dead. He thought the wet was responsible for the plug burning. 

ALBERT OTWay, foreman electrician at the colliery, stated, in reply 
to the Inspector of Mines (Mr. R. Nelson), that he was aware of the new 
mining rules which required that an earth wire connected with an 
earthing system on the surface should be fixed to the framework of 
electrically driven machines. He thought that {f the new regulation 
had been complied with it would have prevented the fatality. 

Mr. NELson outlined the new regulations which provided for the 
provision of an earth wire to beattached to the machines. He was of 
opinion that to have carried out all the work, if the materials had been 
ready, and to have fixed the wires to the machines in that part of the 
workings, would have required only about two days, and had that been 
done the accident would not have happened. 

The jury returned a verdict of “ accidental death," but added that 
the colliery company should have taken steps to have earlier complied 
with the new regulations, 

National Insurance.—We learn that several engineering and motor 
firms have decided to slightly lengthen the hours of work and to 
make a small reduction in the price for piece work, in order to meet 
the charges devolving upon them in connection with the insurance 
of their workp2ople. this course being due to the encroachment of 
these charges upon the very smell profits that are being made by 
many firms in these branches of industry. 

The Umpire has decided that unemployment contributions are 
payable in respect of :— 

Workmen employed in a mechanical engincering establishment and 
described as eranemen (hand or power). onginemen.firemen and boilermen. 

It has, however, been decided that contributions are not payable 


in respect of :— 
Workmen engaged in the work of filing, making. polishing, laequering 


and putting together of electroliers, chandcliers, brackets, &c. 


Mew its 


Metal name plate makers. 

Workmen described as (1) persons engaged in the manufacture of 
tele phone and telegraph instruments and apparatus ; (2) persons engaged 
in the manufacture of electric cables. 

Workmen engaged wholly or mainly in the manufacture of telegraphic, 
mathematical. scientific and optical instruments, &c. 

Workmen described as domestie tin ware and general sheet metal 
workers, who are engaged wholly or mainly as general stam pers and 
piercers in sheet metal and in electro plating. 

Workmen employed by a firm of electrical insulating material makers 
and engaged in softening a compound (made of asbestos and gums) cn 
hot plates and placing same in dies or moulds which are closed and 
opened by machinery : also storekeepers, shop cleancrs and cdd men. 

Workmen employed by a firm of electrical engineers and contractors, 
and described as “ clerks, lady typists, storekee pers and assistants, show- 
room assistant and eanvassera." 


Newcastle Chamber of Commerce.—At a meeting of the electrical 
section of this Chamber last week the advisability of forming en 
approved society for the employes of those connected with the elec- 
trical industry was discussed. and it was resolved to take the advice 
of the Institution of Electrical Engineers on the question. 

The chairman (Mr. €. S. Vesey Brown) called attention to the Electric 
Lighting Bill, one of the objects of which is to empower local authorities, 
authorised to supply electricity, to provide, sell, fix, repair. maintain and 
remove electric lines, fittings, &e. It was resolved to take measures to 
oppose the Lill and it was also stated that it was likely that a conference 
would take place of those concerned, so as to come to a unanimous de- 
cision on the question. 


Sevenoaks.—At a meeting of the Council last week the question of 
the proposed transfer of the electric lighting order to Messrs. Cromp- 
ton & Co. was considered and the terms and conditions of the transfer 
were approved. 


Shipston-on-Stour.— The Parish Council have been making experi- 
ments in street lighting and a test has been made as to the relative 
merits of electric and gas lighting. Both forms of illumination were 
inspected on Thursday last. and it is reported that the Lighting Com- 
mittee have decided in favour of electric lighting owing to Its decided 
superiority, and it is probable that Messrs. Brown & Parsons will 
b^ authorised to establish electricity supply works. 


Southwark (London).— At the mecting last week Ald. Hewitt pro- 
posed 

“That it be an instruction to the Electric Light Committee that with 
respect to all future purchases of cable, quotations be obtained only from 
firms whose works are situated in Great. Britain and who undertake to 
manufacture the cable in their own works." 

In support of his motion Ald. Hewitt said it was desirable that all cable 
should be manufactured by British firms. The Committee had a great 
deal of difficulty when the lowest tender happened to be from a foreign 
firm, as the Council had laid down very stringent regulations as to trade 
union conditions, and if they gave tenders to firms abroad it was impos- 
kible to see that those conditions were carried out. 

Councillor J. O. DEVEREUX agreed that work should be given to British 
firms, but he could not be a party to paying the same prices as the 
London County Council sometimes paid. 

Councillor B. W. WiLLIAMS moved, as an amendment, that all contracts 
be advertised for in open tender. He said the electricity undertaking was 
a purely business concern, and he asked those who proposed to restrict 
the tenders on the lines suggested if they would apply the same rule to 
their private businesses. ; 

The amendment was ultimately carried by 29 votes to 18. 


Sunderland.— An inquiry was held Wednesday into the application 
of the Council for permission to borrow £37,207 for providing new 
plant, &c., for the electricity works. 

The Deputy-Town Clerk said the new plant was necessary owing to 
the renewed activity in shipbuilding and engincering. 

The Inspector (Mr. H. Ross Hooper) expressed the opinion that the 
machinery at one of the stations was obsolete. 

Ald. Bruce, Chairman of the Electricity Committee, in asking for 25 
years for repaying the loan, said that owing to the depression in the ship- 
building trade for two or three years, and the failure of à shipbuilding 
firm. it had been difficult for the undertaking to make ends meet. 

The Inspector thought additional machinery was necessary, but the 
Board never sanctioned two loans for what was practically the same thing. 
The Council ought to have provided for the supersession of the machinery 
out of a reserve fund, or revenue, or rates. 


Surbiton.—The half-vearly report of the consulting engineer 
(Mr. John F. C. Snell) was presented to the Council last week. l 

During the last half-year 31 new consumers were connected. The fire 
insurance had been inereascd. from £5,500 to £15.000. No trouble was 
experienced during the coal strike. The statistical and financial results 
for the year ended March 31 were satisfactory. The sale of units had 
increased 15 per cent. and the average price per unit had declined 4:6 per 
cent. The revenue had increased 43 per cent., while the costs of produc- 
tion had only increased 10 per cent. The balance to net revenue had 
increascd by 14 per cent., and the percentage of gross profit to capital 
expended had grown from 5°76 per cent. to 6°33 percent. A deficit last 
year of £300 bə? been converted into a net surplus (after paying capital 
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charges) of £12. A consid arable improvement had therefore taken place 
which retleetcd. great ercdit on the engineer ard manager (Mr. T. M. 
Colson) and his staff. There was every prospect of further advances, 


Thames Valley Railway Facilities —At a meeting of the Thames 
Valley Council Association on Wednesday the chairmen (Councillor 
Wetmore, J.P.) announced that a deputation from the Associa- 
tion had waited on the Central London Railway Co.'s directors. 

Dr. Parshall had informed them that the company had heen prevented 
from pushing forward their project to extend their system into the 
country by their efforts to protect their existing undertaking, but they 
were now doing preliminary work with the object of extending the line 
to Richmond, and having regard to the promised support of the local 
authorities there was now no doubt that the company would be prepared 
to carry their system into the ''hames Valley. 

Coun. H. J. GoocH, A.M. LC. E., submitted a map with suggested routes, 
and this was unanimously approved. It. is suggested to run a main line 
from Richmond through Twickenham and Hanworth to Sunbury, and 
passing alongside Kempton Park. Branching off from Twickenham, he 
suggested two alternative lines to Hampton Court, one via Strawberry 
Vale, Teddingion and Kingston Bridge, and the other for the west 
through Upper ‘Twickenham, Fulwell and Hampton, passing close to 
Hurst Park en ronte. 1t was unanimously decided to request all the 
local authorities in the district to support the Central London Co. 


Titanic Disaster Sequel.—On June I5 Capt. Lernder, of the cable 
steamer * Mackay-Bennett,” which recovered g large number of 
bodies of victims of the '* Titanic " disaster. including that of Col. 
John Jacob Astor, received from his widow (Mrs. Astor) ond Mr. 
Vincent Astor (his son), a proof of their appreciation of the work 
of the crew of the ** Meckay-Bennett " in the shape of a cheque for 
$2,000, with the request that it b> distributed by him in gratuities to 
those who assisted in any way in the work of recovery. The money 
will ke allotted to all members of the crew in proportion to their 
standing on the pay roll. The cheque was accompanied by a letter 
appropriately expressing the thanks of the senders. 


West Hartlepool.—'The Council hive decided to purchase that 
section of the Hartlepool line within the bound wies of West. Hartle- 
pool and also the line to Seaton Carew. It has also been decided 
to obtain a lease of that part of the Hartlepool line within the 
Borough of Hartlepool if Hartlepool Corporation fail to exercise the 
month’s option of leasing or purchasing that section of the line. The 
purchase price of the Senton Carew line and the Hart!epool section is 
between £44.000 and £45,000. The question, as to whether the Cor- 
poration shall. run the trams or lease them to a company is to be 


decided later. 


Wireless Telegraph Litigation.— It is ennounced that the Mare oni 
Wireless Telegraph Co. has received a telegram from New York 
advising that the Boston Court of Appeals has delivered judgment 
in their action against the National Electric Signalling C>». in favour 
of the Marconi Company, with costs. This judgment. it 1s stated. 
will allow of the immediate transfer of the title and assets of the 


United Wireless Telegraph Co. to the Marconi Company. 


Athletics.— Manchester. Tramway Athletic Society held their 
annual sports on Wednesday. The weather. though threatenting 
at first, was sufficiently fine to enable an excellent programme to b? 
carried out, and th? prizes were distributed by Mrs. Bowes, the wife 
of Ald. Bowes, chairman of the Tramways Committeo. 


COLONIAL AND FOREIGN NOTES. 


Australasia.—1n his recent presidential address to the Electrical 
Association of New South Wales, Mr. O. W. Brain. M.L. E. E.. gave a 
very good sketch of the progress of electricity supply in Australia 
since 1891. 

In 1891. the use of electricity for lighting in Sydney was confined to 
private plants in two newspiper offices, five hotels, thre theatres, tw? 
arcades. and seven or eight comparatively small installations. ‘These 
business conceras were originally equipped merely for their own lighting. 
but arrangements were generally made in course of time for extension 
of the installations to the premises of their neighbours, and a number of 
small supply businesses were ultimately built up. In 1891. however, the 
total amount of lighting. taken on a 16 c.p. basis, probably did not exceed 
9,000 lamps. The Tamworth pioneer installation of municipal street 
lighting had then heen in successful operation for three years. in addition 
to which there were one or two small plants in the country, bringing the 
total for the State to, approximately, 10.000 lamps. At present Sydney 
City Councils plant is supplying current to 14 municipalities. and the 
Balmain company to five : Redfern Council has its own system. and there 
are a few small public serviccs in the suburbs, as well as a number of 
private plants. Adhering to the 60-watt lamp basis the total public 
supply and lighting in New South Wales is equivalent to 164.000 lamps. 
The total generating plant in operation in the State has increased from 
600 kw. to 56,380 kw. The number of employees engaged (exclusive 0 
telegraph and telephone staff) has increased from 160 to about 8,000. 
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The following statistics of the progress in the Commonwealth since 1891 ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


were based upon information obtained from the best available sources :— Barrow-in-Furness.— The accounts of the electricity department 


60 watt lamp equiv. 


1591. 1912. 1891. 1912. 

N.S. Wales .... 10,000 ... 764,000 ...... 600 ... 506,330 
Victoria  ..... .. 31,000 ... 616,300 ...... 1,0680 ... 20,660 

S. Australia... 300 ... 200,000 ..... 20 ... 9,150 
Queensland ... 6,000 ... 114.600 ...... 450 ... 8.212 
W. Australia . 100 ... 210,000 ...... 5 ... 16.000 
Tasmania ...... 30 ... 84,000 ...... 3 ...  0G.500 

- Total ...... 47,430 1,938,900 2 758 116,902 


In addition to the above, there was over 55,000 kw. of generating piant 


on order for delivery in Australia within the next 12 months. 


The electric tramway rolling stock in service in Australia in 1891 con- 
sisted of three cars on the Randwick-Waverley line, while the latest avail. 
able returns show tho following number of motor cars now in service 
in cach State :—New South Wales 1,017, South Australia. 180, Victoria 
120, Queensland 125, West Australia 105 and Tasmania 45. which gave 
a total of 1,592 motor cars in Australia at present. During the financial 
year ending in June 130 new motor cara of the standard typ? would 
have been put into service at Sydney. The electrical equipments, 
axles and tyres were imported ; otherwise the complete cars, bodies, steel 
underframes and trucks were constructed and equipped in the State, thus 
furnishing continuous work for 450 hands throughout the year. The 
new ears would provide permanent. employment for 500 drivers and 
conductors, apart from the work involved in the daily inspection of the 
The orders already placed by the Chief Commissioner provided 
for the new electric rolling stock for next year. exceeding this year's 
figures by 50 percent. The extra power required for the ever-increasing 
rolling stock was indicated by the fact that, in addition to bringing the 
Ultimo power hous^ plant to over 30,000 kw., it had been necessary to 
order the first instalment of machinery for a new power house now being 
constructed at White Bay, which would have provision for ten 7,000 kw. 


cars, &c. 


units, capable of carrying a load of 100,000 H.P. 


The N.S.W. Minister of Publie Works (Mr. A. Griffith) recently stated 
that the Government had actually under construction 13 railway lines 
and seven tramways (the cost of the latter being £50,000), and authority 
had also been received from Parliament for five additional railways andl 
three tramways. The Government. is pledged to complete during the 


next two vears public works which will cost more than £6,000,000. 


Melbourne Electric Supply Committee recommend the Council to spend 
£140,000 during the ensuing three years upon extensions of the Spencer- 
street power house and plant and in laving underground the cables for 


supplying current to adjacent local authorities. 


Koroit (Victoria) Council have decided to establish electrieity supply 


works at an estimated cost of £6,500. 


The electricity supply undertaking of the Borough of Eaglehawk (V.) 
was inaugurated last month by the Hon. W. H. Edgar, Minister of Public 
Works. 150 public electric lights have superseded 100 yas and kerosene 


lamps. There are about 50 private consumers. 


Brazil.—The British Vice-Consul at Maceio says the electric light 
service in the town is fairly good, bat the tramways (worked by mules) 


are inadequate. 


A conditional contract was recently made between a local firm an1 the 
State Government for the improvement of the tramways. &.., but nego- 
tiations were discontinued, owing to the excessive price demanded by the 


owners of the existing system. 


Canada.—A section of the Canadian Pacific Railway, 29 miles in 
length. from Rossland to Castlegar Junction. is being converted to 


electric traction. 
Customs Decisions.—British South Africa imposes an import 


duty of 15 per cent. on electric ‘‘ Kleenalls;" with a rebate of 3 por 


cont. on such goods manufactured in the United Kingdom or in 
reciprocating British Colonies. 

France.—The Lorient Electric Tramway Co. is constructing a 
new line connecting the towns of Guidel and Quimperlé. 


Holland.— Application has been made to the Amsterdam municipal 
authorities for powers to construct three further routes of electric 
tramway in that city. The cost, exclusive of cables and wires, is put 
at £33.750. Fifty new electric tramcars are to be purchased at a cost 
of £41,666. 

India, —'* Indian Engineering " states that the headquarters of the 
Simla Hydro-Electric Division is transferred from Basantpur to 
Simla, . 

Loureneo Marques.—A consular report states that imports into 
Lourenço Marques (Portuguese East Africa) in 1911 included 
machinery to the value of £11.414 (including British £9.471. German 
£1,012, American (U.S.) £418) ; railway materie!, £3,370 (German 
£3,076, British £194, American £66); clectric and telegraphic 
material, £1,262 (British £892, German £297, American £41). 

Mexico.—-Messrs. Signoret Honnorat & Co., a French firm at 
Mexico City, has been authorised to use 3,500 litres of water per 
second from the river Cupatitzio, State of Michoacan, for the genera- 
tion of electric power. The concession is for 50 years. 


Gen. plant (in kw.). 


for the year ended March 31 show capital expenditure £118.203 
(increase £2,725). of which £83,595 is outstanding. 

Revenue was £15.826 (against £14,435), and working costs were £6,688 
(£6,407), loavjng gross profit £9,139 (£8,028), and net profit, after m: ceting 


works costs were 0-819d. (0-909d.) and total costs (exclusive of capital 
charges) 1-143d.) (1:231d.); motors connected are 218 (184). ager gate 
FWP. 1,472 (1,127). Total connections 102,851 (88,979) equivalent 30 watt 
lamps; units sold 1.404.322 (1.249.163), maximum load 1,060 kw. 
(951 kw.) load factor 15-12 (14:99), average price obtained 2-622d. 
(2-717d.) per unit. 

The report of the engineer (Mr. H. R. Burnett) states that a mechenical 
underfeed stoker has been fitted to No, 4 boiler, and the three hire? 
boilers being also fitted with mechanical stokers, it has been possible 
to use a cheaper class of fuel than hitherto. Plans for extension of the 
works have been prepared and application has been made for a loan of 
£22,000. 

Blackburn.—The gross capital expenditure of the electricity 
department at March 25 was £280.505. increase £5.371. 

The year’s revenue was £39,033 (against £38,372 im previous year) 
leaving gross profit £20,455 (£19,049) > and after providing for interest and 
sinking fund the net profit was £3,071 (£697), which has been transferred 
to depreciation and renewals fund. Units generated were 5.116.309 
(compired with 4,836,276 in previous year), and units sold 4.861.935 
(4.596.702). The total maximum supply demanded was 3.300 kw. 
(3.200 kw.). There are 170 motors on hire - 1,570 B.H.P., and consumers’ 
own motors connected are equal to 1,810 B.H.P. Total connections for 
all purposes are equal to 228,050 30-watt lam ps (increase 9 per cent). 

Blackpool.—The accounts of the electric light department for the 
vear ended March 31 show eapital expenditure £207,212 (increase 
£1,548), of which £17,474 hr; been rep tid. 

The year’s revenue was £35,454 (compared with £33,972) in 1910-11 
and working and genersl expenses were £16,348 (£15,978), leaving 
gross profit £19,105 (£17,994), and after meeting capital charges the 
net profit: was £6,239 (£5.270), of which £35,0C0 (£2270) has been 

laced to reserve and £3,239 (£3,000) devoted to relief of rates. The 

alance in hand of the reserve fund is £12,867. Units generated were 
4,100,000 (3,877,030) and the total sold or used on works was 3,737,630. 
The combined maximum load was 2,755 kw. (1,600 kw. lighting and 
1,155kw. traction). , 

Colchester. — The capital expenditure of the tramways department, 
at March 31, was £69,401. of which £13.750 has been repaid. 

Revenue was £10,784 (£10,381), working ex penses were £7,975 (£8,046), 
and, after meeting capital charges, the net deficit was £1,693 (£2,170). 
Passengers carried were 1,828,878. (1.738.172), car-miles run 323.693 
(322.612) and units used 397,795 (431,739). Average fare per mile was 
L-1Od. (1:13d.). 

In moving the adoption of the accounts at a recent meeting of the 
Couneil, Mr. Sansom said more money must be ex pended on the permanent 
way in succeeding years, but thanks to the invention of the manager the 
necessity for expensive repairs and renewals to the rails had been delayed 
much beyond the ordinary time. The invention was designed to support 
the tram rails at the joints, and had been used with the same success at 
Fast Ham. Maidstone, Blackpool and other tramways. 

The accounts of the electric supply department show capital expendi- 
ture £89,068 (increase £2,638), The past year’s revenue was £16,335 
(compared with £16,248), working and general costs were £9,173 (£8,949), 
gross profit was £7,163 (£7,298), and net profit £122 (£212). Maximum 
load was 959 kw. (1,050 kw.) and load factor 17:59 (16-411). Units sold 
were 1.497.425 (1,488.458). Coal cost 0:51d. (0-58d.) per unit, working 
and general ex penses (exclusive of capital charges) were 1:47d. (1-44d.) 

Darlington.—On Friday Mr. J. R. P. Lunn, manager of the clec- 
tricity and light railway departments, presented his report and 
accounts for the past year. 

The gross income of the electricity department was £9,094 (comparcd 
with £7,888 in the previous year), and the net profit £3.402 (against 
22.310). 167 new consumers were connected (== 61,166 8 e.p. lamps). 
Cost per unit, exclusive of capital charges and depreciation, was 0-56d. 
(against 0-58d.). This is said to be the lowest cost for any undertaking 
with a less output than 4,000,000 units. 

The accounts of the light railways department show income £11.874, 
including traftie receipts £11,491 (increase £1,099), gross profit £3,365 ; 
and, after meeting capital charges, a net deficit of £1,018 (compared with 
£1.393 for the previous year) Working expenses per car-mile were 
5-36d. (5-04d.). Passengers carried were 3,674,075 (compared with 
3,315,— 74). 

Hereford.—The revenue of the electricity department for the year 
ended March 25 was £5.835 (including £5,493 for private light and 
power supplies. and £236 for meter rental). against £5.486 in 1910-11. 

The working expenses were £2,948. leaving a balance of £2.888, and 
after paying interest (£1,232) and providing for repayment of principal 
and loans there was a deficit of £520, against £440. The total capital 
expenditure is £52,376 (an increase of £1,477), but £16,304 has been 
repaid. The equivalent of 48,939 (against 44.409) 8 c.p. lamps is con- 
nected, and there are 664 consumers (against 579); the maximum load 
was 418 kw. (against 420 kw.), and the load factor was 15-32 per cent. 
(against 14-05 per cent.). 709,291 units were generated (against 622.045), 
and 561,233 (503,938) units were sold. The average price obtained was 


capital charges, £1.673 (£706). Fuel cost 0-336d, (0-404d.) per unit. 
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2-35d. (against 2-61d.) per unit. The generation costs are 0-928d. 
(0-398d.). and the total costs 2-7] 7d. (2-818d.) per unit. 

Huddersfield.—The accounts of the tramways department for 
the vear ended March 31 show gross capital expenditnre £416,528 
(inervase £8,202), the total amount of the sinking fund is £120,234 
and the reserve fund amounts to £13,253. 

Revenue was £104,602, working expenses were £57,2397 interest and 
sinking fund required £23,102, leaving net profit £21,261, of which 
£17.780 has been placed to reserve and £6,481 devoted to relief of 
rates. Revenue per car-mile was 11:18d., working expenses (including 
power) were 662d. : average fare per mile was 071d. and units used 
per mile 2°22. 20,471,968 passengers were carried and 2,245,427 car- 
miles run (including coal trucks 8,955 miles) and 4,939,233 units used. 

Islington (London).—-The accounts of the electricity depirtment 
for the vear ended March 31 show eapital expen liture £513,462 
(increase £11.932), of which £92,702 has been rep tid. 

The year's revenue was £53,839 (compared with £55,594). gross. profit 
was £28,886 (£27,074), and net balance (carried to reserve fund) £32,900 
(£4.076). Coal cost 0 35d. (0-35d.) por unit sold, works costs were 0-66. 
(OGA) totub ruaning costs O-99d. (LOId.), ang total; including 
eapital charges, 1-93d. (2-010). Coal consum d peru it sold was 5-36 Ib. 
(6-09 1b.) and load factor was [7-32 per cent. (1701). Units sold were 
6.416.053. (5.793.599), of whieh 2.261.486 (1,936,322) wer sold at or 
under Id. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


The Guardians of the Poor of the parish of Fulham (London) 
invite tenders for the supply of materials for the extension of the 
electric lighting system at the Belmont Workhouse, Strrox. Forms 
of tender and contract may be obtained from the clerk, Mr. E. J. 
Mott. 129. Fulham Palace-road.and tenders must be in by Tuesday. 
July 9. See an advertisement. 


Tenders are invited by the Commonwealth of AUSTRALIA for the 
supply and delivery of telephone material. including switchboards at 
Adelaide, common bittery and automatic switchboards at "vdney. 
and common battery switehboard at Melbourac. Tender forms. 
specifications. &c.. may be obtained at the Commonwealth Offices. 72. 
Victoria-street. London, S.W. Sece an advertisement. 

The COMMISSIONERS of H.M. Works and Prene Buirpixos invite 
tenders for the supply of capping and casing during three vears from 
Sept. I. 1912. Samples may be seen at the Storekee pers, 20, Newing- 
ton Butts. London. S. E. and form of tender. conditions of contract. 
&c.. may be obtained from the Storekeeper. H.M. Office of Works’ 
Stores, 12. Lambeth Palace-road. London. S.E. Tenders must be 
delivered by 1 a.m. Thursday, July 4, and addressed to the Secre- 
tary. H.M. Office of Works, &c.. Storey's Gate. London. S.W. 

The Gas and Water Committee of Rnoxppa Urban District 
Council invite tenders for the execution of the following works in con- 
Rection with the Council's electricity supply undertaking and refuse 
destructor scheme: Section A: Refuse destructor (furnaces, flues, 
boilers, pipes, feed pumps, fans and accessories) ; section B: Genera- 
ting plant (engine, alternator and exciter. condensing plant, pipe- 
work and accessories) ; section C: Electricity supply mains (cables, 
troughing, trenching, joint boxes. overhead distributors and house 
services); section D: Transformers and switchgear (sub-station and 
generating works. transformers, switchgear, instruments and meters). 
Specification, with terms and conditions and forms of tender may be 
obtained at the offices of the consulting engineers, Messrs. Robert 
Hammond & Son, 64. Victoria-street, Westminster. Tenders 
to the clerk of the Council. Mr. W. P. Nicholas, Public Oftices, 
Pentre. Rhondda. by noon, Thursday. July 18. 


MANCHESTER Tramways Committee require tenders by 10 a.m. 
July 9 for the supply of tramear trucks and motors and controllers 


for tramcars. Specifications, &c.. from Mr. J. M. Me Elroy, 55. Picca- 
dilly, Manchester. 


DrEwspury Town Council invite tenders for the supply of one 
1.000-kw. turbine, two 500-kw. d.c. generators and jet condensing 
plant. Specitications, ‘&e.. from the borough electrical enginecr, 
Mr. R. H. Campion, Bradford-road, Dewsbury. Tenders to the 
town clerk, Mr. H. Ellis, Town Hall, Dewsbury, by mid-day 
Thursday, July 4. 

Bnapronp Corporation require tenders for the supply of tramcar 
equipments and fittings required by the tramways department, 
including 48 motors and controllers, 24 sets of rheostats, 48 auto- 
matic circuit breakers, 24 trucks, timber for car bodies and car fittings. 
Tenders to the town clerk, Mr. Frederick Stevens, by 29th inst. 


The Electricity Supply Committee of the STEPNEY (London) 
Borough Council invite tenders for the supply during the period 


ending June 30, 1914, of ampere-hour meters, demand indicators 
and time switches, and during the period ending June 30, 1913, of 
arc lamp carbons. Tenders to borough electrical engineer and 
manager (Mr. W. C. P. Tapper, A.M.L E. E.), 27. Osborn-street, 
Whitechapel, E., by noon July 1. 

ISLINGTON (London) Lighting Committee require tenders by noon 
July 24 for supply and erection of 3,000 kw. steam turbine alternator. 
exciter, condensing plant, switchgear, &c. Specification from the 
Electrical Engineer, 50, Eden-grove, Holloway, N. 

ROTHERHAM Corporation want tenders by July 8 for 12 months’ 
supply of cable and electricity meters. Particulars from the Borough 
Electrical Engineer. 

NEATH Rural Council want tenders by noon, July 4, for overhead 
and underground h.t. cables and transformer pillars. Forms of 
tender from Mr. G. H. Thomson. 12, Green-street, Neath. 


Lonpow County Council require tenders by 11 a.m., July 2, for an 
electrical installation at Old Kent-road special school and divisional 
offices ; also for supply and laving of 74 miles Lt. cables and 3 miles of 
telephone cables, Particulars may b? obtained at the County Hall, 
Spring-gardens, S.W. 

CARNARVON Guardians want tenders by 10 a.m. July 10. for elce- 
tric plant, wiring. &c.. for the workhouse premises. Plans may be 
seen at the office of Mr. R. L. Jones, 14. Mirket-stroot, Carnarvon. 


CHICHESTER Electric Light & Power Co. require tenders for cables, 
Specifications. &c.. from Messrs. Horace Boot & Partners, 7, Victoria- 
street, London, S.W. 


DUNDALK Council require tenders by July 8 for the supply from 
July 9. 1912, to March 31. 1913, of cables and wires, cable accessories, 
incandescent lamps. &e. Forms of tender, &c., from the Town Clerk. 

Tenders are invited for public electric lighting in Maprip for 
I5 years. Particulars are given in the ** Madrid Gazette " of June 23. 
Tenders to the Municipal Authorities before Octobor 24. 

The NEW ZEALAND Minister of Publie Works, Wellington. N.Z., 
requires tenders by noon, Aug. 1.. for the supply (at Lyttelton or 
Christchurch) of valves and expansion joints, steel standards for 
transmission lines, and ferro-concrete standards for distribution line 
in connection with the Lake Coleridge electric. power scheme. 
Specification from the Minister of Publie Works. Wellington. 

Tenders will be received at the Hotel d? Ville. Brussecs, on July 
12. for the supply of two asynchronous eleetrie motors. 


TENDERS RECEIVED AND ACCEPTED. 


Sydney (N.S.W.) Council recently approved of the purchase of 
steel poles from Stewarts & Lloyds (£1.675). d.c. meters (£900) and 
transformer (£70) from Ferronti (Ltd.). spare parts for switchgear 
(£234. 10s.), additional switchgear at power house (£1.275). oil filters 
(£48). instrument parta (£14). a.c. meters (£1.000). lightning arresters 
(£302. 105.). earth detectors (£218) and link switehes (£302. 10s.) from 
the Australian General Electric Co. ; copper cable from British 


Insulated & Helsby Co. (£10,980) ; and switchgear and transformers 
from Noyes Bros. (£2.289). 


London County Council have accepted the tender of Charles Price 
& Co. for 7,000 gallons of machinery oil for the Greenwich generating 
Station, at £8. 12s. 6d. per ton. 


Poplar (London) Council has accepted the tender of G. & J. Weir 
for a steam driven boiler feed pump. Nine tenders (from £230 to 
£365) were received. Five tenders (from £205 to £315) were also 
received for vertical pumps, but these were not suitable., 


Yarmouth Council has accepted the following tenders for annual 
supplies (except where otherwise stated) of tramway stores :— 

Stern-Sonneborn Oil Co.. grease (three vears) ; Dee Oil Co.. oil (three 
years); Yarmouth Stores (Ltd.), oil, sponge, cloths. brooms, lamps, bolts 
and nuts, hexagon heads and nuts. &c. ; British Thomson- Houston Co., 
dry batteries; British Electric & Mfg. Co., lamp-holders and cable ; 
Pryke & Palmer. steel binding wire. solder, bolts and nuts. screws and 
hexagon heads; Brash Electrical Engineering Co., armature coils (three 
years): F. Bird & Co., cream shades; Brown & Colby, iron and steel, 
brake chains, bolts and nuts, cup heads, hacksaw blades ; Fairticld Sup- 
plies Co., files; Smith Bros. & Hill, spring washers, brake 
axle box springs, suspension springs and conical springs. 


For the electrical equipment of the Ashford (Kent) railway work 


of the South-Eastern Co. the tender of Tyler & Freeman has been 
accepted. 


release springs, 


srith Council hive accepted the tender of Callender’s Co. for 
1.200 yds. of 0-075 sq. inch cable at £382 and 650 yds. of 0:1 sq. inch 
cable at. £253. 

Southend Council have accepted the tender of Stone & Co. for 


band Sawing, screw cutting and vertical driling machines for the 
electricity works, i 
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Hull Corporation Tramways Committee have accepted the tender 
of Bolling & Lowe at £7.969. 9s. 3d. for steel rails, to be manufactured 
by the Phoenix Company, of Hamburg. 

Taunton Council have accepted the tender of Newtons (Ltd.) for 
a 15 H.P. motor for driving the induced draught fan at £56. 

Norwich Council have accepted the tender of Whipp & Boume 
for four feeder panels at £185. 

Bedford Council have accepted the tender of W. H. Allen, Son & 
Co.. for new parts and repairs to an engine at £293. 

Gravesend Council have accepted the tender of Spencer & Co. for 
exhaust pipes for the condensing plant. 


Bedford Education Committee have accepted the tender of R. H. 


Crawley for electrical work for six months. 

Mansfield Corporation have placed an order with Chamberlain & 
Hookham for electricit y meters for the ensuing year. 

West Ham Council has accepted the tender of E. New bald & Co. 
(at £150) for wiring the education offices extension. The tender of 
J. &. E. Spencer, for supply of hot wells has also been secured. 

Barnsley Council have accepted the tender of the Tudor Accumu- 
lator Co. for maintaining the traction battery for 10 ycars at £108 
perannum. 

Plymouth Council have accepted the tender of W. G. Heath & Co. 
for wiring the wholesale meat market and providing electric fans at£68 

Ship Lighting Contract.—The Royal Mail Steam Packet Co. have 
again placed a contract with Messrs. Siemens Bros. Dynamo Works 
for the sole supply of metal filament lamps for the ensuing 12 months. 
The lamps to be supplied are “Tantalum” drawn wire lamps, and 
these are to be used for all purposes, including ship and office lighting. 


BUSINESS NOTICES. 


Messrs. Pirelli, Ltd., have removed to more convenient premises 
at 144, Queen Victoria-street, and 14, Knightrider-street, E.C., 
where all future communications should be sent. : 

The partnership hitherto existing between Mr. H. C. Crews and 
Mr. 8. Handford has been dissolved. and Mr. Handford's share has 
been purchased by Mr. Crews, who will carry on th? business under 
his own name at the same address, Clarence-chambers, Piccadilly. 
Manchester. 

Mr. S. L. Bentley, northern representative of the Electrical Power 
Storage Co., informs us that he has resigned after 12 years’ service 
and that he intends to take up inter-Continental agency work. 

Adolph Wunderlich and Gwylim Anwyl Hughes (trading as the 
London Electric Firm), 64, George-street, Croydon. have dissolved 
partnership. Debts by Mr. Hughes. 


Plant for Sale.—Messrs. Thompson & Capper (Ltd.). Manisty- 
buildings, College-lane, Liverpool, have for sale a Siemens motor, 
with igranic starter. 

_ Business for Sale.—An clectrical contracting business in Lancashire 
18 advertised for sale. ; 

Patent Development.—The proprietor of patent No. 18,408/1906, 
for ‘‘ Improvements in electric insulators for h.t. conductors desires 
to make arrangements for working same in this country. Applica- 
tions to Messrs. Haseltine, Lake & Co., Chartered Patent Agents, 
7 and 8, Southampton-buildings, Chancery-lane, London, W.C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

An application for the discharge of Robt. Edwin Walker, electrical 
engineer, &c., Fign-road. and 16, Widemarsh. Hereford, will he 
heard on July 16at the Shire Hall, Hereford. 

An application for the discharge of Harry Ernest Scarborough 
(trading with F. L. Woilliard Rig as Woilliard. Scarborough & Co.). 
electrical and mechanical engineer, Wade-street, Halifax, will be 
heard on J uly 29 at the Court House. Prescott-street, Halifax. 

A receiving order has been made against Geo. Edward Herney, 
electrical engineer, &c., 24, Susans-road, Eastbourne. First meeting 
of creditors on July 2 at 124, Marlborough-place, Brighton. 


The examination of Mr. Harding de Fonblanque Cox took place 
last week. ! 

The accounts showed total liabilities £111,000 (unsecured £42,748), and 
net assets valued at £2,320. Debtor interested himself in a syndicate 
formed to promote a billin Parliament for the construction of an electric 
railway from London to Brighton, and he financed the svndicate to the 
extent of £12,500 in bills of exchange. The bill failed to pass the House of 
Lords, the syndicate went into liquidation, and witness lost the whole of 
his £12,590. He had lost money in connection with other ventures. 


At a recent meeting of the creditors of the Globe Electric Co. (Ltd. ) 
& statement of affairs was presented showing liabilities to unsecured 
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creditors of £2.301, of which £1,418 was due to ordinary trade 


- creditors, and £880 to Herr K. Weinert. 


There was also a contingent claim for damages for alleged breach of 
contract (by Messrs. Fox Bros.). The assets were estimated to realise 
£2,057, leaving a deficiency of £1,781 as regards creditors. Much dis- 
cussion arose over the company’s agreements with Herr Weinert: and 
Messrs. Fox Bros. for the supply of Multax century lamps. A question 
also arose as to the issue of certain debentures, and a motion for the 
adjournment of the meeting, Which'was ruled out of order by the chairman, 
was carricd on a show of hands. 

The liquidator, Mr. E. C. Pegler, announces, without preji dice to the 
question as to whether the adjourned meeting is in order. that the 
adjourned meting wall b» hdd at Canro istr et Ho’e! onJuly 2 at noon, 

The adjourned meeting of creditors of the Sunbeem Lemp Co. 
(Ltd.) was held at Newcastle on Friday last. 

The liquidator (Mr. R. Wallace) presided. Mr. Swan, the receiver, 
volunteered a statement, and said the plant and buildings were sitnated 
at Gateshead, where there were other sites available, and he thought it 
would be difficult to get a bid for them. He had abandoned the idea of 
selling the place as a going concern. Any prospect. of roconstruction 
depended on commercial arrangements being made, on the provision of a 
large sum (estimated at from £30,000 to £50,000) as working capital, and 
on the debenture holders leaving their money in. The latter had inti- 
mated their desire to take their money out, and it would be impossible to 
replace it and also obtain working capital. He estimated the value of the 


assets (apart from buildings and plant) at £15,000, which was not sufficient 


to pay the debenture holders. 

Mr. Scholey, representing creditors for £1.500, criticised the past man- 
agement of the companv, and said the present position was due to no 
capital having been put in for 15 years, all additional money being raised 
He thought there should be a strict inquiry by an inde- 


on debentures. 
Mr. Perkins thought Mr. Wallace was not sufficientlv 


pendent liquidator. 


in touch with the electrical trades, and moved the appointment of Mr. 


G. E. Corfield as joint liquidator, with a committee of inspection of the 
five largest trade creditors, and that the Sterling Telephone Co. be ap- 
pointed to make the application to the Court. Five voted in favour of 
this and three against, 18 declining to vote. 


ea RENT 


COMPANIES’ MEETINGS AND REPORTS. 
—— te aa 
Direct United States Cable Co. (Ltd.) 
The sixty-ninth ordinary general meeting was held on Tuesday. Mr. 


E. M. Ux pEtbowN, K.C.. presiding. 
The SECRETARY (Mr. William Miles. F.C.1.5.) having read the notice 


convening the meeting and tho auditors! report, 


The CHAIRMAN said: I propose that the accounts be received and 
adopted and that the final dividend and bonus paid on April 30 last, 
makingup5 percent. forthe period covered by the accounts, be approved. 
l may say that, strictly speaking, this dividend should not have been paid 
until it had been passed by the shareholders in general meeting, but it was 
im possible to complete the accounts as between ourselves and the Western 
Union Telegraph Co., consequent upon all these arrangements, before the 
Your directors therefore decided to pay the final dividend 
and bonus, and we ask your approval for having done so. In the future, 
probably, the general meetings will take place in the month of April under 
the new arrangement. The accounts ditfer in form from those hitherto 
laid before you. We have, as you know, no direct concern now in the 
working of the cable. Our duty is to maintain it and repair it. The 
traffic is dealt with by the Western Union Co., who collect all the revenue 
and discharge the expenses. We receive the rentals set out in the lease. 
and these for the nine months to March 31 last amount to £45,426. Adding 
to this the interest and dividend on the reserve fund investments, the total 
revenue amounts to £62,436. Out of that we had to pay the cost of 
repairs to cables, directors’ fees, income tax, and the consulting elec- 
trician's fee, amounting together to £12.160, leaving a balance available 
for dividend of £50,276. The dividend and bonus at the rate of 5 per cent. 
per annum for the nine months—which is the highest that, under the 
lease, we are permitted to pay without the consent of the Western Union 
Co,—absorbed £42.876, and the balance remaining of £7.309 has been 
transferred to the reserve fund account. After charging all the ex penses 
in connection with the negotiations resulting in the lease that E have pre- 
viously referred to, and which were necessarily somewhat high, and 
reserving the sum of £10,803 that we have to pay the Western Union 
Telegraph Co. on the determination of the lease. the balance of the reserve 
fund is well in excess of half a million, the exact tiguro being £509,128. 
In December last the main cable was interrupted in mid-Atlantic, and its 
repair will naturally involve considerable ex pense. It was im possible to 
undertake the rc pair in the winter, but at the latter end of last month the 
cable ship “ Faraday " sailed for the position for the purpose of effecting 
the repair. We have had news that she is at work at the position, and she 
has on board a sufficient quantity of cable to do all that is necessary. You 
will see from the balance-sheet that investments have been allocated to 
the pension fund in the joint names of the Wesiern Union and the Direct 
Companies to the value of £11,046, which was the capital accumulation 
of the pension fund at the commencement of the lease. In the event of 
the lease being determined, these investments revert to us, as, of course, 
does the liability for the pensions to the staff. I do not think there ia 
anything further for me to add except that the Western Union Co. have 
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given every evidence of their desire to carry out the terms of the lease in 
the most liberal manner. We learn that the traffic receipts are more than 
maintained, and we know that the Western Union Co. are quite satisfied. 
In fact, I saw the president of the Western Union Co., who ex pressed him- 
self very much pleased with the relations between us, and he acknow- 
ledged that we had done what we ought to have done to protect the 
interests of the shareholders. They are quite satisfied with the arrange- 
ment which has been come to with us and with the Anglo Company, and 
I will only say on our part that we are also satisfied with the arrangement. 
I now move the adoption of the report and accounts. 

The Hon. THOS. H. A. E. COCHRANE seconded the resolution, which 
was carried unanimously 

The retiring directors, Sir James Pender, Bart., and Mr. C. E. Gunther, 
were then re-elected and the retiring auditors, Messrs. Deloitte. Plender, 
Griffiths & Co., were re-appointed. A vote of thanks to the chairman, 
directors and staff brought the proceedings to a close, 


. - os 


di Globe Telegraph & Trust Co. (Ltd.) 


The thirty-ninth ordinary general meeting was held on Tuesday, under 
the presidency of Sir Jons WorrkE Barry, K.C.B. 

The SECRETARY (Mr. Sidney Collett) read the notice convening the 
meeting and the auditors’ report. 

The CHAIRMAN then referred to the death of the Marquess of 
Tweeddals, who had been associated with the company from its inception 
in 1873, and who had been chairman of the company since the death of 
Sir John Pender in 1895. The Marquess was the only survivor of the 
original directors. The Right Hon. Viscount Midleton had been ap- 
pointed to fill the vacancy. He was no stranger amongst them, as he 
was a director for nine years, only resigning in 1901 owing to his 
official Government duties. They welcomed him again amongst them. 
The accounts before them were very satisfactory, although their 
receipts were not quite so large as in the previous year. The receipts 
for the 12 months ended May 31 last, after deducting working ex penses, 
were £210,172. against £211,858, a decrease of £1,386, making the balance 
forward £239,004. Three quarterly interim dividends had already been 
distributed of 23. per share to the ordinary shareholders, and three 
interim dividends at the rate of 6 per cent. per annum, less tax, to the 
preference shareholders, absorbing £131,085. A final dividend on the 
ordinary shares of 63. per share net was recommend +d, making a total of 
6 per cent., the same as last year. This and the final dividend of 33. por 
share, less tax, on the ordinary shares absorbed £79,022, leaving a balance 
of £27.096 to be carried forward. Their revenue was derived from the 
different telegraph companies. "There was a slight decrease in thoir 
receipts from the Anglo-American Co., from their holding in the Direct 
United States Cable Co., from the Submarine Cables Trust and also from 
their holding in the Telegraph Construction & Maintenance Co. Interest 
on money on deposit was also not quite so large ; on the other hand, 
there was an increased dividend on their holding in the Mackay Com- 
panics. Taking all these circumstances into consideration, he thought they 
would agree that the affairs of the company were in a satisfactory state. 
The present value of their securities, taking the lowest market price, 
showed an increase on their original cost of over £300,000. H^ moved the 
adoption of the report and accounts and the declaration of the dividends 
set out therein. 

Sir JOHN DENISON-PENDER, K.C.M.G., seconded the motion. 
which was carried unanimously. 

The retiring director (the Right Hon. Viscount Midleton) and the re- 
tiring auditors (Messrs. Deloitte, Plender, Griffiths & Co. and Mt. John 
Newton) were re-appointed, and a vote of thanks to the chairman and 
directors brought the proceedings to a close. 


Electric & General Investment Co. (Ltd.) 


The twenty-third ordinary general meeting was held on Tuesday, Mr. 
J. B. BRAITHWAITE presiding. 

The SECRETARY (Mr. S. R. Shaw) read the notice convening the 
meeting. 

The CHAIRMAN read the auditor's report and said: We have been 
giving close attention to your affairs throughout the year, and the result 
is we have a profit of £17.977, as compared with £11.848 last year—an 
improvement of slightly over £6.000. The changes in the balance-sheet 
are largely due to the scheme of re-organisation which you adopted last 
year, and which did away with the two reserve funds which previously 
nppearcd in a separate account belonging to the ordinary shares and the 
founders’ shares respectively. The investments in debentures and shares 
of other companies now stand at £268,391, compared with £250,154 last 
year—an increase of £18.000..— Sundry debtors stand at £42,762 against 
£9,203, but on the other hand sundry creditors have risen from £28,000 
to £42,600. That is due to the syndicates in which we are interested and 
which we are managing. Then the balance of profit and loss account is 
£5,726 instead of £1,200. We are proposing, as you see in the report, to 
adopt a conservative policy with the additional profit of £6,000 we have 
made. We are placing £2.726 to a carry forward, which we are able to 
begin for the first time this year owing to the alterations you kindly autho- 
rised last year. We are adding £2,978 to provision for contingencies, 
raising it to an even figure of £82,000. So we are putting away to the con- 
tingency fund and carry forward rather morc than the whole of the extra 
profit which we have mado, which I think you will agree with me is a 
sound and conservative policy. That still leaves us with an amount for 
dividend of £3,000 which enables us to pay a full 10 percent. on the £1 paid 
up on the 20,000 ordinary shares, enabling us to pay a dividend of 6d. 


per share on the newly created 40,000 deferred shares of Is. each. With 
regard to depreciation, I am glad to say satisfactory progress. notably 
during the last two years, has continued in accelerated ratio. The year 
before last I told you the figure had improved £7,000. Last year I told 
you it had improved a further £13,000—£20,000 in the two years. This 
past year it has improved £22,000 more, so the depreciation is almost 
wiped off. On the whole £268,000 there is only £120,000 depreciation. 
Another year’s progress at the same rate should put us on the right side. 
The present year has opened in a promising manner. We have some 
further good business on hand at the present time and some profits over 
from last year which I think will be substantial. I now move the adop- 
tion of the report and accounts. 

Mr. EMILE GARCKE seconded the resolution, which was carried 
unanimously. 

Resolutions approving the payment of the preference dividend in 
January last and the declaration of the dividends set out in the report 
were then carried unanimously. 

The retiring director (Mr. E. Garcke) and the retiring auditor were then 
re-clected, and a hearty vote of thanks to the chairman, directors and staff 
terminated the proceedings. 


Aron Electricity Meter (Ltd.) 


The fifteenth ordinary general meeting of this company was held on 
Tuesday, Col. R. E. B. CRowPTow, C.B., M.Inst.C. E., M.I. E. E., presiding. 

The SECRETARY (Mr. M. Aron, F.C.I.S.), read the notice convening 
the meeting and the report of the auditors. 

The CHAIRMAN, in moving the adoption of the report and accounts, 
said he regretted that, owing to the illness of Mr. Hirst, it was necessary 
for him to preside. Luckily there was not much to say. Continuing, he 
said : We are undoubtedly a prosperous company ; our progress has been 
steady from the dark days of the past up to the present. You will sec 
that during the ycar under review the net profits have risen from £27,520 
to £30,542, roughly, an increase of over 10 per cent. The rate of dividend 
on both classes of shares is the same as was paid last year. That being 
so, we are in the fortunate position of being able to put to our reserve 
fund against good will and patents the sum of £10,000, against the £5,000 
which we placed to it last vear, thus raising the reserve to £40,000. Even 
after such a generous provision to reserve, there is still sufficient left to 
clear off the remainder of the expenses incurred in connection with the 
debenture issue of 1911. The special feature of the vear's trading has 
been a severe drop in selling prices. The board —Dr. Aron especially, 
whom, I am glad to say, we have here with us to-dav--have made every 
effort to counteract this by the most severe economy in production and 
administration,and last, but not least, by pushing the sales cf our products 
to the utmost possibl: point. That we have been successful is proved by the 
figures that I have read to you. I can but express the hope that we may 
have in front of us equally successful yeara, and many of them. I wish 
to take the opportunity before I sit down of thanking Prof. Aron for his 
unremitting efforts to improve the position of this company.  (Applause.) 
I also wish, in Mr. Hirst's absence, to add my testimony, and that of my 
brother directors, to his splendid work as chairman of the company. 
(Applause.) I do not say that the wholc of the work has been done by 
those two men, as all our directors are excellent men of business, and give 
most unremitting attention to our concern. F think it is some little 
triumph for the Board, as a whole, to be able to point to the position of 
the Aron Companv as it now stands, as compared with what it was, sav, 
eight vears ago. (Hear, hear.) I now move the adoption of the report 
and accounts. 

Mr. ROGER W. WALLACE, K.C., seconded the motion, and said : I 
have just returned from the Continent, and 1 should like to say that the 
prospects of this company abroad continue to be everything that could 
be desired, and to promise in the future still greater returns, especially 
in Austria, where the work is going on in a wonderfully successful manner. 
The name of Dr. Aron is a tower of strength to this company. (Hear, 
hear.) The personal clement in this company contributes very largely 
to the enormous sale of meters throughout the Continent. I hope that 
the sales of our commodities in this country will soon equal those that we 
have abroad. 

Mr. WIMP: I see that the balance of profit available for dividend on 
the ordinary shares amounts to 18 per cent., including the amount 
carried to reserve and the writing off of the cost of the debenture issue last 
year. Of course, it is sound finance to clear the debentur.» issue ex penses 
out of the way, but when we look back and see that the preference share- 
holders have always had their pound of flesh and that the arrears of com- 
mission and directors’ fees have been paid— very rightly, because the way 
in which the Board has pulled this company round is simply marvellous— 
I would ask you whether the oard will not take into account, next year 
at any rate, the claims of the ordinary shareholders. I understand that 
the preference shareholders have had their 6 per cent. up to date for 15 
years, and as soon as we have received 10 per cent. the preference share- 
holders come in again. You have built up a fine reserve fund and you 
are making a fine profit. If we are going to show 18 per cent. available 
after the preference dividend has been paid next year, cannot you promise 
us a rather larger dividend ? 

The CHAIRMAN : I think you will agree that we want to put this 
company In an unassailable position by building up our reserve. Tama 
considerable ordinary shareholder, and we should all like to have dividends 
now ; but I think it is preferable to have our property increasing in value. 
which will b» reflected, I may say, in the price of the ordinary shares in 
the market. | 

The resolution was then carried nem. con. 

The dividend of 3 per cent. on the preference shares for the six months 
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brought forward the total available profit is £145,777. 9s. 6d. After de 


ended March 31. and 6 per cent. on the ordinary shares for the 12 months 

ended on same date was then approved. The re-election of the retiring 

directors (Messrs. R. W. Wallace, K.C., and H. Kahn) followed, and the 

retiring auditors (Messrs. Price, Waterhouse & Co.) were reappointed. 
A vote of thanks terminated the proceedings. 


See 


ALUMINIUM CORPN. (LTD.)—Mr. S. G. Bibby stated at the mecting on 
Monday that the price of aluminium in the market was depressed to such 
an extent that it was quite impossible for any newcomer like themselves 
to make any contracts which would show a reasonable profit, while further 
difficulty was experienced in the carbon factory, which made the task of 
showing a satisfactory result almost impossible. The actual loss on the 
manufacture could not be described as a heavy one, and was caused by the 
fact that they had to keep a staff quite out of proportion to their pro- 
duction of metal. There appeared to be every prospect of the present 
improved market price of aluminium being maintained. 

BOMBAY ELECTRIC SUPPLY & TRAMWAYS CO. (LTD.) — At the mecting 
on Tuesday the chairman (Sir C. Ollivant) said they had increased their 
gross revenue by £19,900, compared with the previous vear, at the cost of 
an increased expenditure of £3,600. The net receipts aggregated £113,580, 
and after deducting interest on debentures (£35,718) and adding £11,748 
brought forward, the available total was £89,610. The revenue from the 
tramways branch again showed considerable ex pansion, which was helped 
by the influx of visitors into Bombay in connection with the visit of their 
Imperial Majesties to India. The trattie for the first five months of the 
current year continued to show a satisfactory growth. No extensions had 
been made to the lines; but the subject of further extensions was re- 
ceiving careful attention. The working of the two-car trains had proved 
of such value in coping with rush-hour tra flic, which, in Bombay, was very 
heavy in the mornings and evenings, that it had been decided further to 
augment their number by the provision of eight new trains. The pro- 
portion of operating expenses to gross revenue in the tramway branch 
was 47 per cent. The total receipts from the electricity supply section 
amounted to £76,530, against £66,921; while the working expenses were 
£48,264, compared with £43,897. During the vear several small exten- 
sions to mains were carried out in the populous quarters of the city, and 
inquiries and applications for supply were increasing rapidly from traders 
and others in the heart of the town. Several further extensions of mains 
had becn undertaken this vear, and the increased revenue would make 
itself felt in the next returns. The y orking of the new Kussara power 
house was effecting a considerable reduction in generaiing costs. 

BRITISH ELECTRIC TRACTION CO. (LTD. )\— At the meeting last week the 
chairman (Mr. E. Garcke) said that the rearrangement of capital had been 
adopicd efter some discussion. Mr. Symons and Mr. "l'egetmeier had 
been elected. directors in succession to Sir €. Rivers-Wilson ard Sir C. 
Fremanile, ard the board, as now constitute d, was both varied in 
experience ard composite in character. Referring to the report. and 
accounts and to the statisties of the fcd rated com panies, he remarked 
that ihe only regtette ble conclusion to be drawn from the documenis was 
that the business was not as profitable as it deserved to be, ha ving regard 
to the important. services which the companies rendered to the public. 
Fhe number of passengers carried and the receipts per route mile showed 
a good increase. The electricity generated. showed an increase of over 
9.000.000 units. The net profit earned bv all the federated compenics 
Was £708,000, an Increase of £86,000, and the amount placed to reserve 
and carried forward was £247,000, an increase of £25,600. The net 
proht made by the British Electric Traction Co. was £176,000, an in- 
crease of £26,000, and the amount placed to reserve, or written off was 
£59,000, an increase of £23,000, so that altogether £308,000 had been 
reserved by the British Electric Traction Co. and the associated companies 
out of last Year's ag fregate profits of £708,000. On this occasion 
the board could not do otherwise than apply all the surplus profits, 
after paying the 6 per cent. dividend on the cumulative preference 
stock, to placing their house in order, They might have paid a small 
dividend on the 7 per cent. preference stock, but the directors felt. that 
the right thing was that in the first. balance-sheet. produced after the re- 
arrangement of eapital all items not strictly represented by tangible 
assets should be eliminated as far as possible, so that the whole of the 
reserve could he made applicable towards meeting depreciation on invest- 
ments and undertakings, l 


EDMUNDSON'8 ELECTRICITY CORPN. (LTD.)—4At an extraordinary 
meeting on Tucsday the scheme for the reorganisation of the capital was 
approved. The chairman (Mr. P. D. Tuckett) presided, and said that, 
thanks to the marked progress made in the profitable devclopment of 
the business, they were able to look forward to the future with sufficient 
confidence to justifv an immediate resumption of dividends. | Notwith- 
standing the improvement made in the position there was no doubt that 
the figure at which the investmenis stood in the balance-sheet was still 
In excess of their value. They estimated the permanent loss of value at 
£900.00. That it was proposed to wipe off by using the reserve of 
£340,000 and wiping off £160,000 ftom the ordinary sha es. They had a 
Prospect of £12,000 to divide as preference dividend, and that would 
suftice to pay 6 per cent. on £200,000, and the most advantayeous 
arrangement scemed to be to split the existing £400,000 preference 
shares into two amounts of £200,000, one half being entitled to a 6 per 
cent. cumulative preference dividend and the other half being non- 
cumulative until they were in a position to pay the dividend on the full 
amount. 


GENERAL ELECTRIC CO. (LTD.)—The directors’ report for the year 
ended March 31 states that the net trading profits and income from 
vestments, &e., amount to £133,563. 14s. 3d., and with £12,213. 15s. 3d. 


ducting debenture interest and depreciation (£32,400. 8s. 7d.) the balance 
is £113,377. Os. 11d., out of which the dividend on the preference shares 
at the rate of 5 per cent. for the vear ended. March 31 has been paid, 
absorbing £12,500, leaving an available balance of £100,877. Os. lld., 
which the directors recommend should be appropriated AS follows : 
Provision for managing director's and employés bonus £8,866. bs. 6d., 
dividend on ordinary shares at rate of T} per cent. for the vear (£29,960. ds. ) 
to reserve account £30,000 (making the total reserve £140,000), balance 
to Le carricd forward £32,050. 93. 5d. The directors are satisfied with 
the result of the vear's trading, and all the company’s works have been 
fully employed throughout the vear. The extensions to works as well 
as in the trading organisation of the company required in consequence of 
increascd business have been carried out successfully. The increaso 
in investment account is due principally to the incorporation and 
establishment of subsidiary trading companies abroad. 

INDIA RUBBER, GUTTA-PERCHA AND TELEGRAPH WORKS CO. (LTD.) 
At the half-vearly meeting on Tuesday Major Leonard Darwin presided, 
and reminded the shareholders that at these half-vearly meetings there 
Were no accounts to present, and that the object was to enable the 
directors to. give the shareholders some idea of how the business was 
progressing. The board ve rv much regretted that they could only sce 
their way to make a distribution of dividend to the preference share- 
holders. The ordinary shareholders might feel aggrieved that while 
they received no dividend the preference shareholders were more favour- 
ably treated, but the payment of a preference dividend should in itself 
reassure them to a certain extent that things were not quite so unsatis- 
factory as they might otherwise be led to assume. What, however, was 
of more importance to them was to feel that the phase of passing the 
interim dividend on the ordinary shares was brought about by causes 
which were abnormal, and in due time would not disturb their trading 
to the same extent as it has been, unfortunately, disturbed recently. 
Following on last year’s results, he was sorry to say they had not had a 
time of peace. The unrest in the labour market was notorious to all. 
The coal strike brought about an increase in the cost of fuel. disorganised 
a good many of the railways and interfered, consequently, with the 
transport of raw material and the distribution of manufactured goeds. 
The recent trouble in the docks, although never very serious, had brought 
about a certain amount of disorganisation in traftie. Tho coal strike 
was, however, a serious matter, as the increase in the price of coal at 
given periods during the strike was very great, and a permanent increase 
had been left in its trail The price of raw material had not varied very 
greatly since a year ago, but the ever-increasing surplus of plantation 
rubber had probably instilled a belief into. manufacturers that prices 
lower than those which actually were ruling would eventually result, 
and with that view they had been underselling so as to clear their stocks 
preparatory to replacing them at lower figures. Again, the National 
Insurance Act would throw a further burden on their shoulders. He 
was glad to say they had secured an order for the manufacture and 
liying of a submarine telegra ph cable. and their cable steamer “ Silver- 
town " would shortly sail to lay it down between Australia and New 
Zealand. Under all the cireumstances, the board. had thought it best 
in the interest of the business not to recommend the payment of a 
dividend on the ordinary shares. He moved that a distribution of os, 
per share (less tax) to the holders of preference shares ke sanetioncd. 

Mr. R. Kaye Gray seconded the motion, which was agrecd to. 

KALGOORLIE ELECTRIC TRAMWAYS (LTD.) The gross reccipts for 
1911 amounted to £41,472, compared with £43,004 for 1910, while the 
net profits earned were £14,250, against £15.199. Owing to the 
decliue in the mining industry in Kargoolie and the absence of any 
fresh discoveries of importance in the district, the returns continue 
to decrease. The earnings for the current year shows a further 
decline compared with those of 1911, and the directors regret that 
they have no option but to suspend payment of the full interest on 
the ** B" debenture stock, which accordingly will receive interest for 
thc half-year to Juno 30, 1912, at rate of 3 per cent. instead of 6 per 
cent. per annum. During the year 621,036 car-miles were run, against 
621,190 car-miles in 1910, and 2,694,936 passengers were cartied 
against 2,798, 216. 

SINGAPORE ELECTRIC TRAMWAYS (LTD.)—Sir Frank A. Swettenham 
statcd at the meeting on Tuesday that there was ana ppreciable increase 
in receipts both from the tramway and from the sale of energy for 
lighting and power, and last vear's surplus was £3,318. 5s. 7d. (against 
£1,843 in 1910). The expenses for power and maintenance and re pairs 
were higher than those for the preceding year. The increase in the case 
of power was due to fuel, and to slight increases under other heads. 
Each year it was necessary to repair orre-lay considerable lengths of the 
track, and tn order to minimise the costs under that head in future years 
more solid work was being put in than was provided for in the original 
tramway contract. The ratio of total ex penses in Singapore to receipts 
was 51-17 per cent., against 52-88 per cent. The increase for last ycar 
in passengers carried was 344.155. The sale of energy for lighting and 
power continued a satisfactory feature of their business, the revenue 
being 36 per cent. higher than in 1910 and 88 per cent. higher than in 1909. 
It was evident that electric lighting was becoming increasingly popular 
in Singapore, and he had no doubt that that popularity would continue. 

WOKING ELECTRIC SUPPLY CO. (LTD.).—At the recent mecting the 
directors report stated that the revenue for 1911 was £14,475 and the 
cost of generation and distribution and management was £7,666, leaving 
£6,809, to which had to be added £499 brought forward and £6] income 
tax accumulations, making a total of £7,370. After paving interest on 
the 41 per cent. debentures (£2,176) and on temporary loans (£853), and 
the dividend on the 6 per cent. cumulative preference\shares (£2,361), 
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placing £1.250 to depreciation and renewals fund, and re ducing various 
capital expenses to £166, the balance to be carried to net revenue 
The eapital expenditure to date was £130,701 and during 


was £502. 
The sale of apparatus for 


the past vere 61 miles of cable hal been hid. 
domescie purposes showed a st sed advance. 

The Chaim ri (Ms. AF. Ashby), in moving Cie adoption of the report, said 
there was an dnas of £319 in revenue, but it occurred mainly 
daring iio hiter part ofthe vens be was not “then that they really 
overiook Cie Joas ezased by the intecduction of the metal filament lamp. 
The company dotivered 13,042 units for the week ending the ih mst.. 
amtinst [0,611 for the corresponding week last vere. Owing te the rail- 
way strike, coal eos (uo more last vear Chan dn 1910. and rates and taxes 
were up by £65. They wers sI experiencing trouble in regard to their 
coal supply end hot rerenss hed come to the conclusion that it would be 
to the adsaniage of iht company I they parity replaced coal with oil. 
and inivedaced ths Dies: Tengine into their works. 


—— ———MÓÓÓÓÓÓÓÓÓ——À 


NEW COMPANIES, MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 


BRITISH PNEUMATIC RAILWAY SIGNAL CO. (LTD.) (122,674.)—Reg. 
June 19, capital £50,000 in £i shares, to carry on the business of 
manufacturers, installers and usera of and dealers in signal appliances 
for use upon railways and apparatus used in connection therewith, 
and with electricity and compressed air, tool makers, electrical and 
general engineers, &c., to acquire the assets of the British Pneumatic 
Railway Signal Co., &e. — First directors are J. P. O'Donnell, A. 
Spencer, C. Steel aud TT. W. Ford. Reg. oflice: Palace Chambers, 
9, Bridge-street, Westminster. 

LISTOWEL LIGHT & POWER CO. (LTD.) (3.852.)—Rer. in Dublin 
June 18, capital of £2,099 in £1 shares, to carry on at Listowel the busi- 
ness of an electric supply company. Private company. First directors 
are J. Macanley, Wm. M. M-Ellizoit. E. J. Long, P. Bocen, P. Corridan, 
T. J. Walsh and G. J. Cantwell. Reg. oftice, Power House, Listowel, 
Co. Kerry. l 

NO CELL (LTD.) (122410.) — Rez. June 5, capital £3,000 in £1 ghares, 
to acquire from H. C. H. Smyth the benefit of certain existing inven- 
tions relating to an improved magneto electric machine and the 
existing patent relating thereto, and to adopt an agreement with C. C. 
Hurford, H. C. H. Smyth, H. Goldney, H. J. do Barry Barnett and 
G. Adams, Private company. First directora aro C. Hurford, H. 
C. H. Smyth, H. Goldney, H. J. de B. Barnett and G. Adams. Private 
company. Reg. cthce: 12, Dover-yard, Dover-street, W. 

NORTH BERWICK & DISTRICT ELECTRIC LIGH? POWER & CO. (LTD.)— 
(8.208.) — Bog. in Edinbarga or Juve To. en pital £7,500 in £1 shares, to 
carry on business of an electric ligat and power comp uy in North Berwick 
Xe First directors are Prof. Sehater, E. Kinloch, P. Farquharson, J. E. 
Ivens and K. A. Scott Monerietl. Reg. oce : 9. East-road, North 
Borwick. | 

UNITED CARBORUNDUM & ELECTRITE WORKS (LTD.) (122,559.)— 
Reg. June 12, capital £100 in £l shares, to take over business of the 
Vineit Co. (Ltd.), to acquire and work the agency fo: Great Britain 
and the Colonies for the sale of “ Carborundum " and “ Electrite,” pro- 
ducts manufactured, produced or sold by the Vienna Carborundum 

Co., to manufacture and sell appliances for use in the engine building, 
acetylene gas plant and various other trades, &c. Private company. 
Reg. otlice: 70, Queen Victoria-street, E.C. 


MORTGAGES AND CHARGES. 
RENTON, HOLDSWORTH & CO (LTD.)—Charge on 49, Norfolk-street, 
Shetlicld, dated June 4, 1912, to se*urc all moneys due or to become 
due from company to Williams Deacon's Dank, stamped to cover 


£2,009. 
RECEIVER3HIPS. 

GAVAN INRIG LTD.)--Notico of appointment of E. Bull, 10, Old 
Jewry Chambers, E.C , as recsiver, on June 12, 1912, under powers 
contained iu first morty vre debenture, dated March 31, 1911, has been 
filed pursuant to sec. 91 of Compani es (Consolidation) Act, 1608. 

GLOBE ELECTRIC CO. (LTD. )— Notice of appointment of E. C. Pecler, 
60, Watling-street, E.C., as receiver, on June 14, under powers con- 
tained in iudentures dated Jan. 10 and 11, 1912, has also been filed. 
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CITY NOTES. 


E. a 

MEMORANDA (June 91i.—Bank rate 3 per cent. (since May 9. 1912) 
Price of silver, 28,4. per oz. 3naols 761—764 for money and for 
account. Consols Pay Day, July 3; Stock and Shares Continuation 
Days, July 10 and 24. Ticket Days, July 11 and 25; Pay Days, 
June 28 and July 12; Mining Shares Carry Ovar Days, July 9 and 23. 

Prices oF METALS (London).—Copper, 78 j : three months, '/9 4. 
Lead, English, 18; —18:; Foreign, 1771—18. Spekter, 254—252; Tin, 
English, 211—212; Foreign, casb, 208; three months, 199. Fron, 
Cleveland, cash, 57/1 ; three months, 57/11. 


BRAZILIAN TRAMWAY & POWER COMPANIES.—A company has been 


incorporated in Canada (entitled the Brazilian Traction, Light & Power 


Co.. Ltd.), with acapital of $120,000,C00, divided into 1,200,000 shares of 
$100 each, of which 500 ,000 wili be non-cumulative 6 per cent. partici- 
pating preference and 700,000 ordinary shares. 
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| | The new company 
will acquire the business of the Rio de Janeiro Tramway, Light & 


Power Co., the Sao Paulo Tramway, Light & Power Co. and the Sao 
Paulo Electric Co., by issuing its share cap ital in exchange for the 
issued share capital of the three companies. 

CAPE TOWN CONSOLIDATED TRAMW AYS & LAND CO. (LTD.) — After 
charging London administration ex pen ses and trustees' fees, and after 
crediting accrued interest and transfer fees, a balance of £1,412, 11s. 4d. 
is shown to debit of profit and loss nccount for the year 1911, which, 
added to balance brought forward from 1910 of £3,215. 7s. 2d., makes 
the total debit £4,627. 18s. 6d. to be carried forward. While it.has 
been possible to work the tramway at a small profit, the Estates Com- 
panies have been worked at a loss. The operation of the tramway 
during the year shows considerable improvement, the number of 
passengers carried being 78,161 over 1910, with the result that a profit 
on working is shown of £1,274. Os. 7d., compared with a loss of 
£375. 18s. in the preceding year. 

CHADBURN'S (SHIP) TELEGRAPH CO. (LTD.) —The directora have 

declared a dividend on the ordinary shares at the rate of 10 per cent. 
per annum for the half-year to March 31, making 8 ner cent. for the 
year. 
CLEVELAND & DURHAM COUNTY ELECTRIC POWER C9.--The directors’ 
report states that. after deducting debenture interest. the accounts for 
1911 show a profit (including £194 brought forward) of £13,776, from 
which the directora have declared a dividend of 2% per cent., com parcd 
with 2? per cent. for 1910. leaving £528 to be carried forward. 

COMPANIES STRUCK OFF THE REGISTBR.— The following were struck 
off the Register of Joint Stock Companies on June 21 :— 

Electric Timber Seasoning & Preservation Co., Improved Electric Glow 
Lamp Co. (reg. July 6, 1900), Johnstone, Benjamin & Co., McPhail & 


Simpson's Dry Steam Patents Co. 


EASTERN TELEGRAPH CO. (LTD.)—' This company announce the pav- 
ment on the 15th prox. of dividend at the rate of 35 per cent, per annum 
(less tax) on the preference stock for the quarter ending June 30, 1912, 
and a first quarterly interim dividend of 1} per cent. on the ordinary stock 
(tax free) in respect. of profits for the year ending Dec. 31t 1912. 
The transfer books of the ordinary] stock will be closed from July 8 
to 15 inclusive. 

EASTERN EXTENSION, AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.) 
The directors have declared an interim dividend for the quarter 
ended March 31 last of 2s. 61. per share (tax free), payable on the 15th 
proximo. The share register will be closed from the 6th to tho 13th 
July inclusive. 

ELECTRIC SUPPLY CO. OF VICTORIA (LTD.)-—This company's tramway 
and lighting receipts for the three months ended March 31 were £21,124, 
and expenses were £14.431. 

NEW GERMAN CABLE co.—It is reported that a new company 
(entitled the Gorman South Sea Co. for Wireless l'elegraphy) has been 
formed at Cologne, with a capital of 2.100.000 m. (£105.000). The 
company has entered into agreements with the German Government, the 
Gesellschaft für Drahtlose Telegraphic and the Deutsch-Niederlandische 
Telegraphen Gesellschaft for establishing telegraphic communication 
with the German South Sea Colonies. 

PROVINCIAL TRAMWAYS CO. (LTD.)—The directors have declared an 
interim dividend of 8d. per share (less tax) on the ordinary sharos for 
the half-year. 

RUSSIAN ALLGEMEINE ELEKTRICITATS GESELLSCHAFT.—'l'he profit 

forthe year 1911 was 1,051.365 roubles, against 823,042 roubles for 1910, 
and a dividend of 8 per cent. has been declared, agatast 7 per cent. 
_ SCOTTISH IRON, & STEEL COMBINE.—It is reported that several 
Scottish firms in the iron trade have decided to combine interests, and 
that a new company with a capital of £1.000.000 will be registered, to be 
known as the Scottish Iron and Steel Co. (Ltd.) to take over the works of 
the principal Scottish malleable iron makers. 13 firms, with a combined 
out put of 250,000 tons a year, will be taken over. 

SHAWINIGAN WATER & POWER CO. —A dividend of 1j per cent. is 
announced for t he quarter ended June 30. 


STOCK EXCHANGE NOTICES.—' l'he Stock Exchange Committee have 
appointed June 28 a special settling day in and granted a quotation to 
$700,000 additional common atock of the Consolidated Gas, Electric Light 
& Power Co. of Baltimore ; have appointed July 3a special setiling day 
in and granted a quotation to a further issue of 19,000 £10 (fully and 
parily paid) ordinary shares (provisional certiticates) of the County of 
London Electric Supply Co. (Ltd.), and have appointed July 3 a special 
settling day in a further issue of 30,000 £l ordinary shares ‘(issued at £1 
per share premium, fully and partly paid) of the River Plate Electricity Co. 
(Lid.), and have ordered provisional certificates for 50,000. £T.5.50 (£2 
paid) ordinary shares of the Consta ntinople Tele phone Co. to be quoted. 

SUNDERLAND DISTRICT ELECTRIC TRAMWAYS (LTD.)—The receiver 
(Mr. C... Eves) presided on ‘Tuesday over a meeting of debenture holders 
and others interested in this company, when the directors’ new scheme of 
arrangement of capital was agreed to. 

TRAFFORD POWER & LIGHT SUPPLY (1902) (LTD.) —The accounts for 
the year ended March 31 show a net profit, after charging interest on 
debznture and loans, &c., and £3.000 for depreciation, of £512, the debt 
balanee of £2,823 brought forward being reduced to £2,311. 

WESTERN UNION TELEGRAPH CO. — Tho directors have declared the 
usual quarterly dividend of $ per cent. The company's earning? 
during the quarter ending June (partly estimated) were $1,140,000 
(decrease $345,002), surplus $14,000 (decrease $756,000). 

WESTINGHOUSE ELECTRIC & MFG. CO. (LTD.)— The directors have 
declared a quarterly dividend of 1j per cent. on the preferred stock. 
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NT ON oeei teeren " Boo] 2 1,004 j+ 49 [fiol 6/6 | Lanarkshire Tramways -«««-«--«e | eji 719b (6 0 0| Feb, Aug] | «. 
n. ynemouth and District ..| .,, — 20| 24 4,499 |— 236 ||| St. | 5% | Lancs Utd. Trams 5% Prior Lien Dab. Stk.) 83 —35 | 5 18 0. Jan, July | .- Es 
rhe e” Arm Das Peah á —  850| 25 LE e de St. 452 London Electric 4% Deb. Stock ........ 4i x. H E 9 | " | a at 
rporation...... a — &j| 12 3, ~ | ó E... gc MAG PaaS pA E —33 | AM j| 8 
j Walsall Corporation ......| y — 51] 25 | 13996 |+ 110 gi b London Gnited Trama, 5% Cum. Pref. ..| _5}—5} „e „ | Jan, July | 3915 Sà 
red Warrington Corporation....|  ,, — 49] 12 487] |+ 236 |] St. 4% Do. 4 per Cent. Ist Mort. Deb. Stock ..| 70 —73 | 5 1 3 | Jan, July | 75] .. 
itt West Ham Corvoration ....|  ,, — §18/ gil | 5,575 |— 746 Hse | .? | Mersey Con. Ord. Stock ...-------- vou gp DE .. | Feb, Aug| ++ | s 
MT Weston-super-Mare ...,.. A — 34 | 24 1,6654 |— 240 P] 1| 8:4.| Metropolitan Elec. Tramways Ord....... 8—1 5.00 T 4| te 
Is Wolverhampton Co. serene »" + :48 24 11,183 oad 294 | Í RAN Do. Deferred ec^c09o00990208*9909600694992226 E oer. ee April oto 3? "e 
„Wolverhampton Corpn.....| + 19] 5, és M 1/0/6| Do. 5perCent. Cum. Pref. ..........| i3—# | 5 18 3| Feb Aug | 3/3 | # 
NT Worcester .vessiveesoss] -y + 29| 24 6,435 |— : || St. | 43% | Do. 4i per Cent. Deb. Stock.....«..9.| 98 —109 4 i0 O | Jan, July | 10) | .. 
if 1 Wrexham ***at]5892592252929299248 T] + 8 24 2,543 + 245 St. 5 Do. 5 per Cent.-Db. Stock oe qe. ° E "25 d 98: Jo 5 © 0 = ee 934 oe 
stove Yorkshire W.R. Trams ....|  ” - 6| 25 31,186 |— 4 | St. | 1195 Metropolitan Railway Osnsstidatey ~J M 611—52K| 3 X0 O| Fh Aug 
Yorkshire Woollen District.. A + 174. 24 25,187 1+ 56 | * No allowance nas been made lor accrued interest or redemption; 
* Partly electrical. t Es dividend. — ! The London Stock Exchange Committee have deqlined te quote these 


(a) These comparisons are with the corresponding period last year. 
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n | LAST, ipt Price ,*Rarm || Business | o ~ | Price | *RATE Business 
B | Dm- NAME, Wed. | rercant., DIVIDEND | weg ro ge: NAME. Wed., PERCENT. di aa WEEK TO 
E, | DEND MEE ca une ee Mice June 2 26 YIELDED. geek RN, JUNE 26. 26. a |DEND June 26. YIELDED. Mu ccu . JUNE 26. 
High. Low- . 
| Electric Railways and Tramways— Continued, £ & d est. | est | Telephone tad i" y^ 
St. 24% | Metropolitan Rly. Surplus Lands Stocks | 67 —69 |319 9| Feb, Aug | 68! 689 2s | Amer. Telephn & Tele t 148—150) 5 6 9 Wd an 
St 3j | Da "3h per Cent Preference ««c.-.| B6 —88 |319 6 Feb Aue | 874 863{! 24 vgl er e ee cr an a e RE E: Iria 2:5 fatty | DUE s 
St 34% Do. 3} perCent. “A” Ba 3S s e-.| 85 —87 | 4 O §, Feb, Aug | =e x M 49? Do Coll. Trust $1,000 4 per Cent. Bds. AME 4 : 7 Hs sa E i 
St |34% Do. 3$ per Cent. Convertible Pref. . 87 —89 |3 18 6 | Feb, Aug | ari s Re EP llamo 4% Cons. Bonds 1936 ... .......| —118 3 2 mf t eas 
St 34%. Do. 3} per Cent. Debenture Stock.. ..| 69 —91 |317 9 Jan July | 90 [S^ 5% | Anelo-Portue'se Tel. 5% Ist Mt. Db. Suc 103) — 1044 3.12 2) Mat; cue * 
St: 34% Do. 3i per Cent. rm A? Deb. Stock . .l 88 —90 3 18 6 Jan July | 89, 25 l 3/0 Chili Telephone "ett | | |] | |] ] 0 ] | | n 7¢—8 5 8 0 August ee ee ee 
St... Metropolitan District Railway Ord. . o2 414 —42 opal Feb, Aug | 42) 44 i 0/71 Monte Video Telephone Ord. ........... D1). 513 3. NOY. | ? T 
SL 4j, Do. di First Pre. ss seesseieeeiisl | 90 —92 |417 9| Feb, Aug, 714, if, 9/6 | Do SperCent Pref. ....... eser Ep, $16 9 Man BOr Mts 100 
St 3499. Assented Ext. Pref. (Int. Guar, by | | | | er 6% National Co, Pref. Stock .............. 100 —103 5.16 9 | Feb, Aug | 145 109 
"Und. Elec Riys Co. of London, Ltd)| 76 —78 | 411 0 Feb, Aug | 10b | as PEJOR | Do. Def Stock ...00.cctecsseseees MS —147|4 1 2, Feb, Aug | Opal 1 
St. 3% Do. 3 per Cent. Consoltd. Rent-charee 75 —77 |318 0° Jan, Jul | «| e | 2/6 | Do. 5 per Cent. non-Cum. 3rd Pref. Si-O | 4 1 3| Feb Aug| T^y 2 | 
St, 4% | Do. 4 per Cent. Midland Rent«harge 100 —102 | 3 19 3. Jan, July | „e dbi] 44%! New York Telephone Co. 30 yr. Bnds...| 99 —190 | 4 10 0)  ... | 9» 
St. 4% Do. Guar. Stock 4 per Cent. ........ 88 —90 |410 0. Mar, Sep. | 89)' 881 i 1/0 ial PPP E O O E: | 2—132:4 Il 6 | April, Oct | ** | as 
St. 6% Do 6 per Cent. Perp. Deb. Stock . 144 —146 | 429 Jan, July | 1447 te do | 0/75 Do. 6 per Gent Gum: Pref. as<ccewseic | I4—11 | 416 0 April, Oct ee oe | 
St. 4% Do, 4 par Cent DING. «i «x<sbeu ceux 96 —93 |4 2 6 Jan, July 98, et 4% | Do. 4 per Cent. Red. Deb. Stock...... 89 —91 4 8 O Jan, ina idis ee 
1 8id ! Potteries Electric Traction Oni k—4 '8 0 0 April, Oct ++ | «+ Pot.) 4420) Teloh. Co. of Egypt 44% Db. Stk. (red.)) 994 —1014 4 8 6) Jan, July | *;| +s 
1: 0/6 | Do. Sper Cent. Cum, Pref . ta: ae 61S bife Aug] as) os 9 3/0 | United River Plate Ord. | to iaei S| UA 15 1 6: July "| 7i 
St 44% | Do. 44 per Cent. Deb. Stock ........ 87 —90 | 5 O O! May, Nov| - | << fe, 2/6| Do. 5per Cent. Cum. Pref. ..........| SISE | 4 11 O! June, Dec | ++ | + 4 
l. 1/2} S. Met. Elec. Trams & Ltg. 6% Cm. Pref.) 4j — ? 8 0] e^ oo | oe [^| 44%) Do 4% Deb. St. Red. ..............| 2028 —1044. 4. 6 O' Jan, July | ** , e 
St $e Py EES a ages gen a 72 — 5 7.3 | Jan, July i 5% | ee | 
% underland Dist. Elec. Trms.5% Is Ví 8 4 O0 | Jan, e oe | 
10 4s | Undergd, Elec Rys. Lon. Shares s.s... iod Pur jns y EE | Financial Investments. | 
: Pa o. L BONAS can tires iad4astUrA| 100 O2 4. > . o F Mo .. | 5 3/0 | Elec. & Gen. Investment 6% Cum. si—4 | 7 8 O | Jan Jul T ve 
E 2% | Do. 6% In. bds |... eee eene e. 8) —91 ,2 4 0 June, Dec | 90i, 88ijj 10! 2/0 | Globe Telegraph & Trust Ms VERAS xum U1 Tih 540 d DcMir]u lugo Hl 
$ | y dae i Eis Tren Ord. .... aA vs March ..| e| e 1: 3/0 | Do. 6perCent. Pref. ........ eese | 124—133 4 9 9 |Sp,DcMrJu | 134 Is 
ee . ent. e Ol. "veo vos: ee | P ap. "e. N p^ | | —- 1 j ' se 
St| 4 Do. A cer CHA Vek Sake cS ens 8D Lu $10 94 fan duel ael a 7o | Submarine Cables Trust (Cert.) . ..| 127 —130 412 O April Oct | + 
| 
Electric Manutacturing, &c. | | | Colonial and Foreign Electric | 
"E 44% | Anchor Cable Co. 44% Deb. Stock ......| 994—1014, 4 9 0 ii | oe E | Railways, Tramways, &c 
; Us Aron Electricity Meter OF RAN es HOH | 7 8 0 me 5 R ee | 
i| Do. üt Prel uci ecci aate Kia 43—31 714 O° April, Oct | tAnglo-Areentine 519/ 5% —5& | 5) 5 
Lu | Automatic Telephone Míg.Co, 625 Cm. Pf.) 1j —11 "dM j kr | ws | se 1.5, 29 | tDo: 519, Cum. did Pree pak eren | 45x | E H 0 | singe si ; | 
! xx Babcock & Wilcox Ord. ex bonus share 31 i 8 0 O April, Oct | 3} 2k t.| 4901 De. A Debs Stock vice ccc iioii | 944-90 14 3 3. Vine: Dec eS, 941 
E Oil- DU. - Praf: ces cia ux orae EX edo i—i} 14007 i d. us BOG | EOS TD. wie Dax Stock oec cuu 99] -101) 4 8 9 3 10) | 109 | 
> 6/0 British Insulated & Helsby Cables Ord...| 7} —8 | € 1 6! July, Feb | 73 t Ve | Do. 5". Deb. SIoUlt coiere andas re | 101 —103 417 0} 1024) !0'] 
n 3/0 | Do. BperGent Profis rasis usisu 64-63 | 4 9 O Jan, July | .. [St.| 5% | Auckland Elec. Trams. 5% Deb. (red.).. 104 —106 | 4 14 3 | Jan, July | 105j| 1044 
S” |44% | Do 4} per Cent. Ist Mort. Deb. (red.)..| 101 —103' 4 8 O| Jan, iu | oe 5 4/0 | Brisbane Elec. Trms.InvestOrd «..... T= $8 56 9* Ma o] 4 
si 97e | Do, 5% Mort. Deb. Stock .......... 103 —i05 | 415 3^ : e «« 4. 5 2/6 ADO: 5perCent. Cum. Pref. secs ioo o | 4i—St 4 19 O | May, Nov u4 5 
- | | British L. M. Ericsson Mfg. Co. 6 % Pf. &-11 " S T = JSt 41?6, Do, 44 per Cent. Db. Prov. Certs... 10! —104 4 6 6' Jan, July } : 
4| «o British Thoms'n-Houst'n 44% Ist Mt.Db.| $6 —93 | 411 9 | Mar, Sept | = .. [5t.| 8% | British Columbia ELRIy.Df. Ord ex rights 135 —140 5 14 O0 | Mar, iut 137 , 136 
ie M British Westinghouse 10 per Cent. Pref... i—i " Feb, Aug z ee pot 692 Do Pref. Ord. Stock ex riehts ...... 118 —123 417 © May, Nov | 1204, 118 
St 6% | Do. 6 per Cent. Prior Lien Dbs. (red.) | 102 —105 | 5 14 6 | FP 103, .. JSt. A | Do. 594 Cum. Perp. Pref. Stock........ 107 —110/ 4 11 0, Jan, July | 109:, 107 
et 4% | Do. 4perCent. Mort. Deb. Stock . 60 —63 |3 3 6 Jan, July | ©! | — [40 44% Do. 4! perCent. Ist Mort. Debs....... 9341—1024 4 8 O April, Oct; +. | -* 
E" 5% Brush Elec. Eng. Co. Prior Lien pin Stk 774—824 | 6 5 0| 23 | oe. .. [100 44°: Do. Vancouver Power Debs. ........ [03 —105, 4 6 6 Jan, July | «+! = 
er |4| Do. 44% Perp.lst Deb. Stk ........| 52 —57 , 7 18 9| Mar, Sept | ++) «+ St. 48% Do. 44% Perp. Con. Deb. St. ........ 1025—1044. 4 I 3. oe 104 | se 
s 44% | Do. Perpetual 2nd Deb. Stick «| OF —42 lii 8 6 Jan, July | e| ae [St 5% | Buenos Ayres Lacroze Trams Ist Mt. Db.| 101 —103 | 4 17 0 | Mar, Sept | 102 | 
> 10/0 , Callender's Cable Con. Ord........ sewen] 2108-1!) 16 10. 3 Jan, July e 0e [St 6% | Buenos Ayres Port & City Tram, Ist Mt. | | | 
st 2/6 Do Sper Cant. Cum PE 222-75 5—5} 417 61 Jan, Juy | 9, -- ! Duo Sebast cx psa RERR Mss ! 98 —102 518 O' Feb, Aue! :-/} »» 
1 4170 | Do. 4} per Cent. Ist Mort. Debs. (red.); 100 —102 | 4 8 3 Nov, May | ss: «: 5 4/6 ' Calcutta Tram ways (1 to 137,610) ...... | 6§—6$ 5 6 O Mar, Sept 611 6l 
St | 1/6 Castner-Kellner Alkali Co. ............ &—31 | 5 8 9 May, Nov | 36 3M 5 2/6 Do. Spr Cent Cum. Prat. ia cccscaws | 4—5% 419 O Jan, July 35 oe 
1 44 K Do. 4 per Cent. Ist mort. Deb. Tee 105 —109 | 4 4 O Feb, Aug | -** oe [St | 44%! Do. 4195 Ist Deb. Stock (red.) ...... | 101 —104,4 6 6 Jan, July | 102]. -* 
i 0/74 | Chadburn's (Ship) Telegraph Ord. . sa—1 2, | 7 5 6 March....| °° | + ti 0/6 ' Cape Electric Tram Shares ........000e| b-R 1.4 - 33] ** 
1 0/6 | Consolidated Signal Co. ...... eee — 13 6 O| April, Oct | $ e | 5 1/3 | City of Buenos Ayres Trams Co.(1904)Sh.| 5& —548 | 4 6 0| Fimy,A.N | 9i + 
4 Offk" Do: 6 het Cont. Pret: ci cesstawasasées — 8 O O | April, Oct a] ws Rot 4% [3 Do. 4perCent. Deb. Stock ........ s 101 —103 318 6 June, Dec | - +a 
T eee Crompton & Co. (Nos. 1 to 85,000)...... i- | -« | Jan, July .. | St] 595. | Colombo Tr. & Lig. 5% Ist Mt. Db..... 94 —93 |5 20. May, Nov | 97 | -- 
e 5% Do. Sper Cent Ist Mort. Debs. OH S8—68 | 8 6 0) Jan, July oo | ee fee | 599 | Havana Elec. Ry. Con. Mt. E% $1,000 50! 
: 1/0 Dick; Korr & Go, Ord: «oen eM ais 3; —!I LA 4 14 T Js | ME 726050 5.5 rer aran He 100 —103 | 4 !7 O | Feb, Aug ee 
Ki 0/75 Do. 6perCent. Cum. Pref. ...... ires \ =li 5 6 6| Sept. ....| r | «+ HO 5% | Hong rong Trams. Co. 5 per Cent. Ist 
UM % | Do. 4b per Cent. Deb. Stock ........ 97 —100| 411 3 | Jan, July) -+ | + | Mork DEDS- a. ¢ictudeaucdedeasanws | 63 —87 | 515 0| June, Dec | 853 + 
Ej ars Edison & Swan United (“ A " Sh.) (£3 pd. &—MH s Feb, Aug is MV n | eee Kalgoorli fe: Elec. Trams. Sh, icc siecewoas 41—5 +. | a 
cp! gaz | Do (£5 paidh....esessasessenesrens Hed do caa Feb, Aug; |! .. [St., 5% | fDo. 5 per Cent. “ A” Deb. Stock ....| 8) —93 5 7 6 Jan, July | 89| 898 
SC 4% ' Do. 4 per Cent. Mort. Deb. Stock (red.)) 68 —72 | 511 O| June, Dec. ** ^ «» JSt.) 6% Do.. 6 oer Cont. "B." Dittd oeeaczsx 66 —60 10 6 O: Jan, July | -- | es 
A 5% | Do. 5 per Cent. 2nd Deb. Stock ...... 75 —78 61t O Mar, Sept | T NN 1, 0/7}, Lisbon Elec. Trams. Ord............... iH 14 16 0 July. e . 
: 24% | Electric Construction Co....sseseeesees 1—1 514 3) Jan, July | *; | of 10/75 | Do. 6 per Cent. Cum. Pref........... [ 1 4 16 0) Jan, July | » | je 
S l/A;| Do. 7 per Cent. Cum. Pref........... 12—2 7 0 0/ July .... N ..[|St 5% Do Sper Cent. Reg. Mort. Debs. ....| 94 —9 5 2 0|]an July | «| « 
to 4% | Do. 4per Cent. Perp. 1st Mort. Debs.| 71 —76 '5 9 O Jan, July | :2 | «+ [St 5% | Madras Elec. Trams. 5% Deb. Stock.. 02 —104 | 4 16 0 ' Jan, July | ss] <s 
S 5/0 | General Electric (1900) 5% Cum. Pref. ..| 10 —121 | $15 3 | June, Dec | 10}, .. [100 5% | Manaos Trams & Lt. Co. 5% Debs....... 92—95 |5 5 6 - 94 | ne 
$ 4% ! Do. 4per Cent. Ist Mort. Debs. sese.. 85 —90 411 Ma, Sept| s+ «+ J.. | 5% | Manila Elec. Ry. $1,000 Gold Bonds....| 103 —105 415 0. Feb, Aug | 104}: 103} 
H 12/0 | Henley'sTelegraph Works Ord. ........| 114—124 5 16 0 Feb, Aug | 125. .. [100 $1} Mexicc Trams. Co. Com. St. scacacsese os 130 —133 ,5 5 6 - 136; 132 
e 2/3 | Do. 4} per Cent. Pref. ...... esses. 448—584 9 0) Feb, Aug |. >i) + f.. | 5% | Do. Gen. Con. Ist Mrt. 5% Gold Bds| 98) —1003 4 19 6| ee 100 | 994 
t. 44% | tDo. 4} per Cent. Ist Mort Deb. Stock..| 101 —103 | 4 7 ©| Mar, Sept | «+ | a» [100 6°% | Do. 69,50 yr. Mort. Bds. .......-.. (0S —107 1 5-12 0) ss 106} 106 
10 -e India Rubber, Gut. Per., &c., Works Ord. 74—8; | .. | Feb, Aug s. | eo ISt. | 44% Montreal "St. Rv. Sterling 44 per Cent. | | 
10 5/0 Do. Sper Cent Cum. Pref. ssr srece ?4—10! | 415 3, Ld TE us | Debs (1922) (Nos. 601 to 2.002) ...... [00 —102:4 8 O Feb, Aug | --{ =. 
100 496 Do. 4perCent. Debs. (red.) ........ 90 —93 |4 6 O | April, Oct eo [St.| 44%} Do. do. (Nos. 110 44,600) ie v4. ox —102,4 6 6 à zm E 
St.| 5% | johnson & Phillips 5% Ist Mt Deb. Stk | 80 —83 |6 0 0| ia T +s l O/6") Perth Elec. Trams: Ord. «ueeacsenesexts | ik—l& 118 O, May .... E | e 
! +» | National Elec. Construction Co. ........ i— és April ....| «2 oe [St 5% Do. . st Mt DO. Stok a sse entes: | (anu —104 4 17 € | Jan July m m 
l| .. | Richardsons, Westearth & Co., Ltd., Ord] — à— se | Nov. & | ..| 5 3/0 | Rangoon Elec. Trams. & Suply Co. 6% | ' | 
S x Do. 6perCent. Gum. Pref. acs eode: i—1 oo =: | May, Nov - a | CU ix. Lisykvax S ec esag VOTIS» ca 51 —5i 9 2 9 os m 
4 4j96 Do. 4} per Cent. Perp. Deb. Stock....| 68 —71 610 0, Jan, July | T ee [St. | 449%! Do. T 4157 Ist Mort: Deb: Stk. .ouuasas | 99 —101 4 9 0: él tt 
Sie | Simplex Conduits 6 per Cent. Cum. Pref.) 4$—5 |  .. T .. [100 $1} Rio Janeiro Tram, Lt. & P. Co. ........ | 155 —157 3 3 9 à (51 | 1483 
12) 30/. Telegraph Construction & Maintenance.. 321—344 6 4 O | Mar, July | 33 | .. |... 595 | Do. 30 yr. Gold Bnds............... l05 —107 413 6 í 106} 106i 
100! 4% | Do. 4per Cent. Deb. Bonds (1909).. 994—1014: 3 19 O | Jan, July | œ - iĝo 5° 59, | Da. SOvr, Mt DAIS- son: itisme piesi | 99-100 5 0 0| ^ 934, 99 
a} 1/9.]| Vickers; Lid; Ord; csscwatiatnn risana i*—2 ,500 e li" iff i00) $2} Sao Paulo Tramway, Lt. Power $100 St; 248 —253|319 O° : 299 | 248 
l| 0/6 | Do. SperCent. non-Cum. Preference...) 13 —1$6 |4 4 0 a A Me Oe ao. Do. 5 per Cent. Ist Mt. $500 Db. (05 —107 413 6 June, Dec ! 1064, 104 
dd 209 Do aei nan Gusi Erelerred cy des = | 1 H 9 | | lo SUP (595 | s 5 per cent. Perp. Cons. Deb. Stock (04 —100 414 3| i boue ee 
t. 4% O. per Cent. 1st Mort (red.)| -= | 6 June, Dec | *?'£ ‘1100; 449% Toronto Ry. Co. Ist Mt. 4 9 — | ; " ee 
d^ oP | Do. $t p AA E eae. Prag : i " pa Dec | ee zm | : | PPP P am | TOT) | FeUy AME 
. 970 c. 5 per Cent. 3rd Mort. Debs. p.| 104 —1 3 i ee m | 
10) 12% | J. Č; White & Co. 6% Cum. Pref. s.s.. l5 —16 |710 0 3p a Colonial and Foreign Electricity - | | 
d | villians & ih Het Ord, s. f "e*t ns i es | Apr, "Oct LI | ee Supply, &c. | | 
I ea o per. Cent. Cum. Pret. ss< see cede —i a Apr, Oct zm å 5 3/0 | Adelaide Elec =opel Co. 6% Cu. 51—5 à T 
| 4% | Do. 4per Cent. Ist Mort. Debs. ......| 58 —60 |6 13 O | May, Nov | - BL 59! Do 5% Deb; nf kao eis Mia 2| tei Tide i 14 È 9T: Sept 1054, 1042 
| Telopraphs 10 6/0 Bombay EBS. ET pm Cum. Pref. . lig—!18 (5 3 O m | a T 
n : grapns. à | t. 43%) Do. 4} per Cent. Dab. Stk. (red.) 98 —100 | 4 11 O í Jan, July z It 
8'0 | Amazon Telegraph ....... eee TIPP ?1—71 E 3 O | June, Dec. Eu «e #100, 5% | Do. 5per Cent. 2nd Mort. Deb. Stock.| 99 —101,4 19 0 oo | oj 
100 5% ; Do. SperCent. Debs. (red.)..........| 974—992}: 5 1 6! Jan, july | oe, o] 5 5/0 Calcutta Elec. Supply Ord. ...... | 7)—7§ |511 6| April, Oc. | 73 -> 
St! 15/0 Anglo-American Telegraph Crd......... 65 —67 4 9 9 My,Ag,N! +e E 5 2/6 | Do. 595 Cum. Pref. eR ler Cy ete Sih 415 3 cis “i Seek 5E 
St. 30/0 Do. Preferred ee |0  |À 9x n5 (071 —1101 5 8 0 F,My,Ag,N 110j 103} 100 996 Cale ary Fowit Co. 02 Ist Mort. Bnds... 97i) —5?1 ' 5 Q 6 | = 95 981 
St 80/0, Do) Deleted. ssiccsavansaerser ea) 25}—25} | 5 19 0 FE,MLAzN| ;, «+ [100 7/2} Canadian Gen. Elec. Co. Com. St. ...... il4 —lIÀ 519 0 117 , 1144 
St. ! 4% | Commercial Cable 4 per Cent. Deb. Stk...| 824—584} | 4 !5 2 |JnAp,Jy.0| 9*1 83 fioo $35] Do. 7%Cm PE Stock re 120 —124, 5 13 0 i 122}! 122 
10 6/0 ; Cuba Submarine Ord. ......... TEM $$—i04 | 514 O | Feb, Aug | => | -« #100 5% | Castner Electrolytic Alkali Co. ENT | | an | 
10 10/ Do. Pre erence 10 per Cent... . «ess. 161—174 | 514 3., Feb, Aug Ve d à In Mort SU DIE. neeszexeskkshas: 97 —102 5 O 6 | Jan, Jul | = | zm 
9. 2/0. | Direct Spanish Ord. ........ «2» — 3i 3i [914 O April, Oct | «+ | «|... 5% HERR DEC of Ontario $509 bds| 944-954 | 5 3 6| j g 95b 5 
9 5/0 Do. 10perCent. Cum. Pref........... 7—7} 613 0 | April, Oct | =: -- [St. | 595 | Elec. Supply Co. of Victoria 5 per Cent. | | T | | 
10 3/0 | Direct United States Cable ............ 71—!& |615 6 JaApJy,O| 78 74] | let Mort Deb. St. ose sevo visus | 83 —8 |518 0| Jan, July; œ| -** 
400 44% | Direct West India Cable 44%Rg.Db.(rd.j 99 —191 | $19 0, june Dee | sia! 130 fro + | Indian Elec, Sup. & Trac Co......... ..| —2à ^q Mr E^ 
St. 65/0 | Eastern Ordinary « odes sensors 130 —133/ 5 5 6 | Jja,My,Jy,O 13t% 130 fio/.. .. | Kalgoorlie Elec. Power & Ltg. Ord. .... e E May, Nov | si 
St. | 17/6 | m re pet Cant: Prat; Stock: 22 vei 75 —78 |4 9 9 | JaMyJyO "74 .. 1 0/7}. Do. 6perCent. Cum. Pref, pics tide ioe [X A 5 April Oct - 
St.' 6/6 | file tendon xd & BONUS .......- 121—134 | 5 6 O | Ja,Ap,Jy,0 | 3%, i2] 5s ^. | Madras E. E Carn, sR PIO R 201-21 | | E oo | oe 
100' 4% | Do. 4perCent. Deb. Stock .......... 9? —101 | 319 0 | Feb, Aug E t.|50/0 Melbourne E. S. Co. Cons. Ord. St....... 113 —117,2 2 9 | i i aa 4 
25| 4% | Eastern & S. Af. 4% Mauritius Sub. Debs| 97 —100 | 4 0 0 | May, Nov | 98} .. [St | 5% | Do. 5% Ist Morte, Deb. Stock. stacas | 104 —107 | 4 13 6 | Jan, July | » 
10 26/0 G.N. (of Copenhagen) with coup 85 ....) 271—284 | 6 6 O| Jan, Tu | 284 .. f.. | 595 | Mexican Elec. Light Co. 59$ 1st Mort. i | 
25 52/6 | Indo-European ........ «eese E So —58 | 5 8 6; May, Nov | «| .. Gold Bonds: veoluetonzhika exa. ee 91 —93 5 7 6 | Jan, July | 921 92 
100| 5% \tMackay Companies Common ..........| 88 —91 | 510 O |JaÀp]y,O | :- | .. St.) $1 | Mexican Lt. & Power Co. Com. St..... 98 —102 | 3 12 3 , ji Ap]y,O "1034. 921 
100) 4% | fDo. Preference .......0++00- esf 270 —73 |5 9 6} JaAp.Jy,O| 724 .. JSt | $34 | Do. 7% Cum. Pref, St............... LIL —115. 6 2 0| May, Nov | 115) 107 
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less traction as à means of handling street traffic. Com- 


petition with motor omnibuses is becoming increasingly 
keen, and therefore it is well to have a careful consideration 
of the subject such as that presented by Mr. A. H. Port. 
It is, perhaps, a little surprising that rail-less traction did 
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ra the relative values of tramways, motor omnibuses and rail- 


| not receive more whole-hearted support at the Congress. 
No doubt it has its limitations; but, on the other hand, 
there is a good deal to be said in its favour, and it is being 
operated on the Continent with some success. In this. 
country, however, the motor omnibus has probably been 
developed to a higher degree of efficiency, and the roads— 
slad to note that the attendance was by no means one- | at least, in the Metropolis —are ‘of better quality. There 
sided in its character, and was equally representative of | was evidently a feeling on the part of some tramway 
municipal engineers and of those engaged in undertakings | managers that it would be better to run motor omnibuses 


NOTES. 


——— —— 
The Tramways and Light Railways Association. 


ON another page our readers will find an account of the 
very successful Congress held last week by the Tramways 
and Light Railways Association at Swansea. We are 


as an accessory to a tramway rather than to put down 
rail-less traction, which is comparatively wanting in 
flexibility. It must be remembered, however, that a some- 
What special statf is necessary for the proper running of 
motor omnibuses. The petrol motor and the electric motor 
are altogether different. On that account we think that 
any possibility of using accumulator omnibuses should not 
be overlooked. It does not follow that becanse there have 
been failures in the past this system of traction is out of 
the question. 


owned by companies. This is as it should be, for there 
should not be any feeling of rivalry or exclusion between 
these two classes of engineers on engineering matters, 
Que of the most interesting topics raised was that of car 
meters. We do not suppose that many engineers will now 
contend that the car meter is a useless adjunct to a tram- 
way. If there are any they should turn to the diavrams 
given by Mr. W. Croves in his Paper on the subject. 
It seems remarkable that the consumption should have 
dropped from something like 1:8 units to 12 units 


518 THE ELECTRICIAN, JULY 5, 1912. 


S Se Se — 


IN regard to direct competition between tramways and 
omnibuses it is noticeable that although the tram is per- 
mitted to run at 16 miles per hour in. London and the 
motor omnibus is restricted to 12 miles per hour, the 
overall speed of the latter is the higher | f the two. We 
‘do not think that either type of vehicle restricts itself con- 
scientiously to its speed lmit, bit, even so, there is a 
maiked difference; and Mr. J. D. HAMILTON mentioned a 
case in which a tramear took 43 minutes over a journey 
of 6 miles, whereas the motor omnibus only took 33 
minutes. We have noticed a distinct difference ourselves, 
and we think that this is due to more than one cause. To 
start with, the tramear has a large number of compulsory 
Stops in addition to places at which it may be required to 
stop. The motor omnibus, on the other hand, h s practi- 
cally no compulsory stopping places, and stops only as and 
when required. Thismakes a material difference. Secondly, 
the tramear, at least that of the bogie variety, carries a 
very much larger number of passengers, and it is obvious 
that the lirzer the number of passengers carried. in a single 
car, the greater must be the number of stops in a given 
distance, the longer must be the average time taken at a 
stop, aud therefore the lower the speed. ` This is one reason 
why trailer cars might be a disadvantage, as they would 
almost necessarily cause the average speed to be lowered. 

eee 


Congress of the Universities of the Empire. 

Two years ago Dr. (now Sir HENRY) Miers, Principal 
of the University of London, suggested the advisability of 
summoning a congress at which representatives of the 
numerous Universities throughout the Empire could meet 
-and discuss questions of mutual interest. As a result 
Invitations were sent out, the hearty response to which 
has since shown how timely was the idea. In all 52 
Universities, all of them carrying on their work under the 
Union Jack, are represented at the Congress which is now 
sitting in London, and a glance at the “ Arrangements for 
the Week" notices in our last issue will show what an 
extensive vround is covered by the subjects down for discus- 
sion. The subjects range, in fact, from a consideration of 
what is the proper function of a University, 1n relation to 
the inhabitants of the district whose educational needs it 
ig intended to satisfy, to the attitude which the same 
University should take up with regard to its students 
after they have passed from its immediate influence, as well 
as how their well-being can best be provided for while they 
are within its walls. 

Ir might be supposed that, with thts wide range of sub- 
jects, and considering that those attending the Congress 
are drawn from all parts of the Empire, there would 
be as wide a variety in the opinions expressed. Dut this 
is not so. Neither has the fabled Oxford don risen to 
expatiate on the advantazes of compulsory Greek, nor has 
a representative of some University in tlie Far West held 
forth oa the dan-zers attaching to learning for its own sake. 
Indeed, it is surprising to find how very closely all speakers, 
from whatever part of the Empire they came, have agreed 
on salient points. It is therefore to ba hoped that the 
result of. this Conference, especially with regard to such 
questions as the mutual recognition of courses and degrees, 
will be a settlement in a manner satisfactory to all con- 


EMEND UM 


cerned, and that in future some of the questions which 
have be: n raised on this occasion will be regarded as being 
as much outside the pale of discussion as the question of 
imposing religious tests on students would be at present. 


Two particular matters of interest have, however, arisen, 
rather subjectively than objectively, in the course of the 
discussion, and have, indeed, been touched upon in some 
form or other by neatly all the speakers. One is the great 
and increasing importance of University teaching in tech- 
nical subjects, A consideration of this question has forced 
itself iu every where, even, to one author's disgust, into the 
discussion on a Paper which he had developed on much 
broalerlines. The other point is the difference in outlook 
between the University teachers at such institutions as 
Oxford and Cambridge and at the more newly established 
institutions both in this conutry and in the Colonies. At 
the one the tendency seems to be to search for knowledge 
for its own sake quite apart from "bread-and-butter" 
studies. At the other class of institution “ bread-and- 
butter" studies are now all the fashion. There is no 
doubt that this way of looking at the question has been 
forced on Colonial teachers by the students who look to 
the possession of a university degree as one means of in- 
creasing their livelihood, while at Oxford or Cambridge the 
idea has been, and will, we hope, always be, to turn out 
men rather than graduates. In these days of specialisa- 
tion there should be room fur both classes of institution. 


—————— dá» Oe ——————————— 


Royal Engineers (T.F.) —Second Lieut. Morton W. Tuck 
(Tvne Electrical Engineers, Royal Engineers) has been pro- 
moted to the rank of Lieutenant as from May 31. 


Census of Production.— The second census of production. 
under the Census of Production Act. 1906, will be taken in 1913 
in respect of production carried on in the present vear. The 
schedules to be issued to manufacturers and others for the 
purpose of this census, cover, in the main, the same ground as 
those for the first census. The instructions have been 
simplified, and the majority of the schedules have been reduced 
from eight pages to four pages of somewhat larger size. In 
certain schedules particulars are now required of the total 
make of important semi-manufactured products, such as yarns, 
pig iron, steel ingots, &c., whether further worked up by the 
makers or not. 

8 e arragement with the Home Office, the p irtieulars of the numbers of 
p reas employed. will also serve as the ordinary ptura required fer 
[912 under Section 30 of the Factory Act, and manufacturers will thus 
be savod the trouble of making two separate returas. Small. firms 
employing net more than five persons besides the employer, on making 
a cecdution to that effeet on the schedules issued to them. will be 
exemuted from the requirement to furnish returns. The schedules 02 
which manufacturers will be requir.d to mak: their returss vill not b: 
sent out until the beginntig of next vear. l 

Cable Interruptions and Repairs. 

Date of Interruption. Date of Repair. 


Latakia—Palura ...............-.. May 26,1910 .. — 
Cadiz—Taúgier ...:: ceres Fe». 27,1912 ... -— 
Alhucemas — Penon de la Gomera Feb. 28, 1912 ... — 
Ceuta —Estepone  ....... eene Feb. 28,1912  ... — 
Melilla —Cbhafarinas ............... Feb. 28, 1912 ... — 
Cadiz —Teneride ..,......... sures Feb. 29,1912 ... — 
Jeddah—Suakim ..... ............ Mar. 4,1912 ... — 
Chafarinas—Nemours ............ April 19,1912 ... , -- 
Salonika—Lemnos  ............... April 18,1912  ... — 
Chio— Tenedos ................. April 20,1912 ... = 
Syra—Chio (Land 2) |............ April 20,1912... — 
Scalamova—Samos ........... See April21,1912 ... — 
Marmariza—MHhodes........ m April 21,1912 ... — 
Bessika— Tenedos — ............... April24, 1912  ... — 
Sitia—Rhodes ..................... May 2,1912 


Fort de France—Paramaribo... June €, 1912 »" July 2,1912 
Kotonou — Libreville ............ June 12, 1912 


Bonny—Duala ...................: June 16 1912 June 29, 1912 
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Wireless Telegraphy Without Masts.—It is announced that 
as the result of the experiments conducted in Hobart by the 
Commonwealth wireless expert (Mr. Balsillie), the wireless 
stations to be erected in Papua, Queensland, and South Aus- 
tralia will be modified from the original design. The masts 
will be only 140 ft. in height, and earthed wires will be used in 
addition to the aerial wires. Mr. Balsillie regards his experi- 
ments as successful, and for other stations it is probable that 
masts will not he used. He is confident that earthed wires 
will be used in future in Jong-distance communication. 


International Radio-Telegraphic Conference, 1912.—The 
chief point of interest in the doings of the delegates to this 
Conference during the past week has been that of festivity. 
Poldhu, in Cornwall, has been visited, and a number of social 
functions have been held. So far, however, as any general 
technical interest in the doings of the Conference is concerned, 
this has been entirely wanting. and the Conference has broken 
up with practically no word in the technical Press concerning 
the highly technical business on which the Conference has 
been engaged. Statements have been published regarding 
the conclusions of the Conference on certain matters of public 
interest, but whether the statements are accurate or otherwise 
there is no means of knowing. 


Interference With Telegraph Lines by Wireless Telegraphy. 
A curious phenomenon in connection with wireless telegraphy 
has just been observed in the neighbourhood of the Clichv- 
Levallois Railway station, near Paris. In proximity to the 
railway line some telegraphic lines were recently erected on 
columns fitted with ordinary insulators. The workmen 
occupied on the section experienced severe shocks when they 
touched the wires. The engineers being advised immediately, 
experiments were made to discover the cause of this phe- 
nomenon and, as a result, it was found that the currents were 
produced by Hertzian waves originating from the wireless 
telegraph station at the Eiffel Tower. 


Damage by Lightning.— The '' Engineer " states that in 
England 400 buildings are damaged by lightning each vear. 
Eight buildings out of this number, or only 2 per cent., have 
been fitted with lightning conductors; the remaining 98 per 
cent. have not been so provided. Where damage has occurred 
to so-called protected buildings it has generallv been found to 
be due either to an insufficient number of conductors having 
been provided for the size of the building, or to their having 
been applied incorrectly ; or, after being once fixed, to no 
further attention having been given to them to ascertain that 
their connections to earth have been maintained intact. But 
with very few exceptions little damage by fire has occurred 
to the 2 per cent. of buildings protected by lightning conductors, 
and, so far as can be ascertained, no case of loss of human life 
has occurred in a protected building during the last 10 vears ; 
but there are numerous instances on record of loss of life in 

unprotected structures. 


_ Sensitiveness of Carbon Lamps to Static Charges.—Accord- 
nz to the * Electrical World, " from a number of places where 
graphitised-filament lamps have been used to replace the 
ordinary carbon lamps reports have come to hand that these 
xraphitised-filament units were found to break as soon as 
they were placed in the sockets. An engineer of one of the 
large lamp manufacturers investigated these cases and after a 
study of the conditions he found that each lamp had been 
used near some moving belt. Although imperceptihle, static 
charges from these belts collected on the globes, setting the 
filaments in rapid vibration and rupturing them. The cure 
was effective and simple and consisted of equipping each sus- 
pected socket with a metal reflector. This not only put an end to 
the damage but improved the illuminating efficiency of the lamp. 


* Railophone " Demonstration. — On Friday last we 
attended at Stratford-on-Avon a demonstration arranged by 
the Directors of International Railophones (Ltd.), to show Mr. 
. H. von Kramer's system of wireless inductive signalling. In 

April of last year, it will be remembered, we gave an account 
of a preliminary demonstration of this same system. Since 
that time, however, several improvements, especially in prac- 


tical details, have been introduced, and the arrangements, if 
we may judge by what happened on Friday, now seem to be 
in satisfactory working order. The system consists essentially 
of two coils wound on the frames of a railway carriage ard 
connected with the receiver and transmitter respectively of a 
specially sensitive telephone. Along the track is laid another 
circuit: which is connected with similar apparatus in a signal 
box. In this way telephonic communication can be established 
between the box and a moving train. By means, too, of other 
similar track circuits and of a sensitive relay it is possible from 
the signal box to warn the train by an audible signal and, if 
necessary, to apply its brakes. In a similar way certain alarm 
signals can be sent from the moving train to the signal box; 
and the signals can also be replaced, thus preventing a 
type of accident which has not been uncommon. Two trains 
entering the same section at the same time can be automati- 
cally brought to rest in a similar way by having their brakes 
applied. The methods by which these various operations are 
carried out show a good deal of ingenuity, and we shall hope. 
to describe them fully in a subsequent issue. 


Electrolytic Destruction of Teredos.—A floating power 
plant equipped for self-propulsion has been employed on the 
Pacific Coast to destroy the teredos and similar marine borers 
that attack the submerged timber of wharves. According to. 
" The Times Engineering Supplement " current is passed 
through the salt water, and the products of electrolysis are 
found to kill the teredos within a very few minutes. Only the 
head of the borer and its worm-like body penetrate the wood, 
the tail remaining at the surface in contact with the water. 
The effect of the chlorine gas upon its soft and gelatinous 
structure is to coagulate it, and while this electric tfeatment . 
does not render the piling immune from further attack, it is 
claimed that an occasional treatment will keep the borers 
from penetrating to any great depth, so that the timber can be 
preserved at a comparatively slight expense. The operation of 
destroying the teredos is not at all complex. The wharf is 
first wired, and electrodes are suspended from it so as to be: 
submerged at a greater or less depth, the details varying with 
local conditions. The power plant can supply from 20,000 to. 
40,000 amperes, but the voltage is very low. The current is 
turned on for about an hour, and the operation is timed so. 
that the action of the tide will help rather than hinder the. 
process of chlorination. 


Electricity Direct from the Coal Mine in Pennsylvania,— 
According to the ^ Electrical World " arrangements have been 
made for erecting a generating station near the coal mines at 
Hauto, Pa., about 10 miles west of Mauch Chunk. It is to beat 
the mouth of a railway tunnel leading from the anthracite 
coalfield, owned by the Lehigh Coal & Navigation Co., at 
Lansford. From here the energy for heat, light and power will 
be distributed by means of high-voltage transmission lines, 
reaching out through all eastern Pennsvlvania and New Jersey 
and covering a territory with 2,500.000 population. (The Com- 
pany has at present a waste product of about 500,000 tons of 
coala year. "This consists of coal particles and dust which pass 
through 0:1 in. mesh screens. All this culm is entirely un- 
marketable and will be handled so as to be burned in the Com- 
pany's boilers. The location of the main generating plant at 
Hauto was also decided on because of an abundant water 
supplv. An existing reservoir is being increascd to a storage 
capacity of 1,000,000,000 gallons and an area of about 400 acres 
by the construction of a higher dam. The water supply needs 
of the ultimate plant will be some 300.000.000 gallons a dav, 
most of which will be carried back into the reservoirs after con- 
densation. To run the plant up to the contemplated maximum 
installation of 100,000 kw., it is estimated that 1,000,000 tons. 
of coal a year will be needed. The Company is planning an 
initial expenditure of £600,000 and has already placed an order 
for three 10,000 k.v.a., 11,000-volt, three-phase, 25-cycle hori- 
zontal turbo-generating units, with two 300-kw. turbo-exciter 
sets and one 300-kw. motor-generator exciter set. The equip- . 
ment of the plant will be gradually extended in accordance 
with requirements, and ultimately it is hoped it will!be possible. 
to $upply Philadelphia, about 100-miles away! i | 
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National Electric Light  Association.— The “ Electrical 
World,” gives an excellent idea of the manner in which our 
American electrical friends carry out their annual convention. 
This vear the meeting was held at Seattle, Washington, on the 
Pacific Coast, and, quite apart from the interest taken in the 
proceedings of the Convention, the members have had an 
exceptional opportunity of inspecting some of the largest 
hydro-electric stations and the longest transmission lines. The 
country around is also, we believe, some of the grandest that 
can be seen in the United States. Turning to the report in 
our contemporary of the meetinss at the Convention, we 
gather that every conceivable subject of interest to station 
engineers was gone over by the various sections of the Conven- 
tion. It is impossible for one man to attend all the meetings, 
but hecan fix on that portion of the proceedings which will 
interest him most and concentrate his attention upon it. The 
** Electrical World," in referring to the commercial side of the 
Convention, makes the following editorial comment : 

The keynote of the Convention, in a commercia] sense, was uninis- 
takably the stimulation of electric energy sales through the pro- 
motion of new devices and appliances for domestic and industrial 
use, and the searching out of new and economical applications for 
electric energv in both urban and rural communities. The work of 
the commercial section aroused the keenest interest, and there is no 
doubt that the central.station industry is now developing fastest 
on the salesmanship side, thus balancing the many and rapid advances 
on the more purely technical side. of the art, This is a welcome 
tendency, because it not onlv stimulates the whole art, but as wel] 
forecasts greater financial stability of the industry and tends to 
uphold business confidence the country over. Rate research plays a 
fundamental part, and the committee, having before it the example 
of what «an be done with scientific schedules in one of our largest 
cities, has obviously much valuable work to perform in sprcading 
sound doctrines and following them up with unassailable conclusions 
from experience. ‘The committee's appreciation of the need for 
constant study of the question is well shown by the perfection of 
an organisation for continuous work. 

Street lighting was made the subject of a special report of a 
committee 'of the Associ ation, and our contemporary recom- 
mends that it “ be regarded as a study rather than a definite 
pronouncement.” American publicity methods differ so much 
from our own that it is hardly possible to recommend them 
for use on this side. As a means of advertising electricity 
supply the Americans are keenly alive to the possibilities of 
the electric vehicle. These are dealt with by a separate com- 
mittee, which submits an analysis of the methods emploved by 
no less than 67 central stations which make use of these 
vehicles, 


“On an Expansion Apparatus for Making Visible the 
Tracks of Ionizing Particles in Gases and Some Results 
obtained by its Use."—4A Paper on this subject was read at 
a recent meeting of the Roval Society by Mr. C. T. R. Wilson, 
F.R.S. The method of making visible and photographing the 
tracks is essentially that described in a previous communication. 
Wateris made to condense on the ions while «till in the positions 
which they occupy immediately after their liberation by the 
ionizing agent. The apparatus has been enlarged and other- 
wise improved, and the photographs are now free from the 
distortion which was a serious defect in those of the earlier 
Paper. The paths of alpha-particles are generally straight, or 
nearly so, until within about a milimetre of the end (in air at 
atmospheric pressure) where they become bent. A few, how- 
ever, Show absolutely sudden deviations through considerable 
angles much earlier in their course. Photographs of complete 
alpha- ray tracks, starting from atoms of radium emanation 
within the cloud chamber, have been obtained, and show a 
characteristic head of intense ionization at the origin. Portions 
of the tracks of beta-particles from radium have been photo- 
eraphed, the individual ions set free being made visible by the 
cloud particles condensed upon them, so that they may readily 
be counted. The photographs of the clouds formed when a 
narrow beam of X-rays is sent through the cloud chamber 
show the tracks of cathode or beta-particles starting within 
the primary beam and extending for some distance hevond it. 
There is no indication of any action of the X-rays other than the 
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production of the corpuscular rays. The corpuscular rays 
appear to start in all directions, showing no preference for that 
of the primary beam. Such photographs show at once the 
number of cathode rays produced in a gas by a beam of X-rays, 
as well as the character and length of “their paths. The cloud 
trails left by many of the corpuscles are resolvable into their 
component drops so that the ions may be counted. When 
the X-rays are allowed to traverse the gas before its expansion, 
it is possible to separate the positive and nevative ions by an 
electric field before the formation of the clouds, so that the 
cathode-ray tracks appear double in the photographs. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Prof. D. Robertson contributes an article on ** A New Compensated 
Testing Brake." 


We publish an article on ** The Semi- Bridge System for Duplexing 
Submarine Cables.” by the late Dr. J. Kajiura. 


We give an abstract of a Paper entitled “ The Respective Values 
of Tramways. Motor ‘ Buses and Rail-less Traction as Means of Trans- 
port," read by Mr. A. H. Pott before the Swansea Congress of the 
Tramways and Light Railways Association. 


We also give an abstract of a Paper by Mr. W. Clough on the 
subject of ** Car Meters " and one by Mr. W. Thom on * Track Main- 
tenance," read at the same Congress. 


Mr. H. M. Howard. at the same Congress, read a Paper on the 
'* Pay-as-vou-enter Car." of which we give an abstract. The 
subject is also dealt with in our Leading Article. 


We give an abstract of the annual report of the Incorporated 
Municipal Electrical Association. 


We give an account of the proceedings at the Congress of the Uni- 
versities of tlie Empire now taking place in London. 


Bethnal Green (London) Council are recommended to enter into 
an agreement with Stepney Council for the supply of electricity in 
bulk in the district (page 517). 

M unici pal Loans. —Walthamstow Council have obtained sanction 
to borrow £22.119 for extensions to their electricity undertaking. 

Woolwich Council propose to put in three additional turbo- 
alternators, water-tube boilers, &c.. at the Globe-lane electricity 
works. and sanction to a loan of £50,000 has been applied for. 

Torquay Council have received sanction to a loan of £7.400 for 
extensions of electric cables. 

There has been an inquiry at Stalybridge into the application of 
the Stalybridge. Hyde, Mossley & Dukinfield Tramways & Elec- 
tricity Board for sanction to a loan of £31.850 for extensions of the 
electricity undertaking. 

Aberdare Council have applied for sanction to a further loan of 
£12,000 for extensions of the electricity works. 


Parliamentary.—The London Electric Railway Bill has been passed 
by a Select Committee of the House of Lords, but the power to con- 
struct a moving stairway at Oxford Cireus station was refused. 

A Select Committee of the House of Commons has passed the 
Brighton & Hove Corporation Bills for the equipment of routes for 
rail-less trolley traction. 

A House of Commons Committee have passed conditionally the 
Bingley Tramway Provisional Order Confirmation Bill. 


Legal.—The arbitration proceedings between the National Tele- 
phone Co. and the Postmaster-General were continued this week. 

The hearing by the House of Lords of|the legal arguments in the 
appeal of the British Westinghouse Co. in regard to the dispute 
between the company and the Underground Electric Railways Co.. 
in connection with the supply of machinery to Lot's-road generating 
station, has been concluded, judgment being reserved. 


* Companies’ Meetings and Re ports.—The meetings of J. G. White & 
Co., R. Waygood & Co., and the Trowbridge Electric Supply Co. are 
reported. 

The directors’ reports abstracted include those of Chadburn's 
(Ship) Telegraph Co.. Chili Telephone Co.. Chilian Electric Tramways: 
& Light Co.. Compania General de Electricidad de Cordoba, James 
Keith & Blackman Co.. Madras Electric Supply Corpn., and Monterey 
Railway, Light & Power Co. 
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OBITUARY. 


W. S. B. McLaren, M.P.—We regret to record the death. at the 
ee of 59. of Mr. W. S. B. McLaren. M.P., chairman of the Electric 
Construction Co., and a director of the Madras Electric Tramway 
(1904), the Derbyshire & Nottinghamshire Electric Power Co.. the 
Nottinghamshire & Derbyshire Tramways Co.. and the Nottingham- 
shire & Derbyshire Tramways Development Co. 


PERSONAL NOTES. 


The honorary degree of Doctor of Science has been conferred on 
Mr. Dugald Clerk, F.R.S., by the University of Manchester. 


On Friday afternoon last Mr. H. Chas. Gover formally bade 
farewell to the head-office staff of the Edison & Swan United 
Electric Light Co. (Ltd.) with which he has been connected 
since its inception, and who, in the Holborn Viaduct home of the 
earlier Edison Company. was connected with the business before the 
amalgamation which established the company whose name is now a 
household word. ! 

All the managers and staff of the offices, depots and works of the com- 
pany have united in showing their respect and esteem by presenting Mr. 
Gover with a massive chest of cutlery and sterling silver fruit dishes. 

The presentation was made by Mr. John Cooper, accountant of the 
company, in the presence of the head office staff. 

In acknowledgment of the handsome gift, Mr. GovER, who was much 
affected, said he knew the gift was merely the manifestation of the warm 
feeling which underlay it, and which he fully understood. At a time such 
as that emotion was felt which was difficult to suppress. He felt that 
words were inadequate, and no matter what he said he could not express 
how greatly he appreciated the presentation. When he looked round 
the room and saw the picture showing the group of those who had been 
his colleagues and who had given him so willingly their assistance in all 
his duties, he felt it was a picture he could never forget. He had known 

most of those in the room for some years, and during that time there had 
been perfect harmony between every one and very few difficulties had 
arisen, Referring to the latter, Mr. Gover said he could not but note how 
the general conditions had changed for the better. When he was appren- 
ticed in 1848 the condition of the country was such that the police in 
London had to go about in couples. People were usually engaged in 
offices from eight in the morning to eight at night everv day in the week 
except Sunday. There was no Saturday half-holiday and very. few 
holidays. He thanked them for all their kindness throughout the years 
he had been with them. 

On Friday, at a concert at the Grosvenor Hotel. Hull, a presen- 
tation was made on behalf of the staff of the electricity department 
to the city electrical engineer. Mr. H. Bell, whose marriage took 
place recently. 

Th* presentation, which took the form of a complete set of silver 
spoons enclosed in a case and suitably inscribed, was made by the chief 
assistant electrical engineer (Mr. J. F. Magoris). while Ald. E. Hanger 
occupied the chair and Councillors Pybus and Harrison were also present. 
Ald. Hanger and Mr. Magoris testitied to the esteem in which the Elec- 
tricity Committee and the staff of the department held Mr. Bell. who in 
responding expressed his pleasure at the good comradeship which 
existed amongst the staff. 

Mr. Wm. Oliver, B.Sc., A.M.LC.E., of Bruce Peebles & Co., 
who was married on June 26 in St. Giles’ Cathedral. Edinburgh, to 
Miss Kate Wilson Somerville Shaw, has been presented with a silver 

salver and silver cigarette box by his colleagues. 


APPOINTMENTS VACANT AND FILLED. 


Applications are invited until July 22 for the appointment of 
lecturer in physics at the East London College. Salary £250. Par- 
ticulars from the Registrar. Applications must be in by July 22. 
See advertisement. 

London County Council invite applications for the positions of 
head of electrical engineering and physics department, Hackney 
Institute (salary £260, rising to £300); teacher of mathematics and 
physics, School of Engineering and Navigation, Poplar (salary £160, 
rising to £200); assistant instructor in engineering workshop, 
Hackney Institute (salary £80, rising to £100). Applications to-day 
(July 5) to the Education Officer, Victoria Embankment, W.C., 
from whom forms may be obtained. | 

Messrs. Vickers (Ltd.), Barrow-in-Furness, advertise for a capable 
pe aa thoroughly conversant with warship electrical installa- 

ions. 


A lecturer in machine design and experimental engineering is 
required for the McGill University. Montreal. Salary £250. Appli- 
cations by July 20 to Prof. McKergow, c/o Bank of Montreal, 
London, E.C. 

The Senate of the University of London invite applications for the 
post of university professor in mathematics at King's College. Salary 
£600 per annum. Applications by first post July 25. 


Mr. Harold Gooch, B.Sc., of Rutherford Technical College. has 
been appointed lecturer in physies and electrical engineering at tho 
Municipal Technical Institute, Belfast. 

Mr. H. H. E. Wood. of Fulham, has been appointed mains engineer 
at Hampstead, and Mr. W. E. Bates, of Hackney, has been appointed 
cost clerk. 

Mr. A. W. Barham, station superintendent at Carlisle, has been 
appointed chief assistant at Watford, and Mr. J. Ellis, of Llanrwst, 
has been appointed junior shift engineer. 


INSTITUTIONS AND SOCIETIES. 


Institution of Electrical Engineers.—The annual conversazione 
was held on Thursday evening last week at the Natural History 
Museum, South Kensington. The guests, who included the delegates 
to the International Radio-Telegraph Conference, numbered about 
1,250 and were received by the president, Dr. S. Z. de Ferranti and 
Mrs, de Ferranti, and the Council of th? Institution. Among the guests 
present were Lord Justice Buckley, Prof. H. L. Callendar, F.R.S., 
Col. R. E. B. Crompton, C.B., Mr. W. Duddell, F.R.S., Sir John 
Gavey, C.B.. Prof. W. Jackson (President Amer. LE.E.), Major 
W. A. J. O'Meara, C.M.G., and Prof. S. P. Thompson, F.R.S. The 
string band of the Royal Engineers performed in the Central Hall, 
and the Royal Windsor Glee Singers in the Shell Gallery. 

Royal Institution.—4 general meeting of the Members of the 
Royal Institution was held yesterday afternoon (the Ist inst.), 
Sir James Crichton Browne, treasurer and vice-president, in the chair. 
Mr. J. N. Hieghfield and Mr. W. Judd were elected members. 


EDUCATIONAL NOTICES. 


University of Manchester.—4A chair of electrotechnics has been 
established at Manchester University. and Dr. Robert Beattie has 
been appointed professor of the subject and director of the new 
electrutechnical laboratories. 

City and Guilds Technical College, Finsbury.—' This college provides 
instruction for students who are preparing to become engineers or 
chemists, and for engineering pupils who desire to supplement their 
practical training by a two-years course in the principles of engi- 
neering science. The instruction is mainly given in the various 
laboratories. 

The subjects of the entrance examination are mathematics and English, 
but the matriculation of any British University is accepted instead. The 
courses in mechanical and electrical engineering cover a period of two 
years, and those in chemistry three vears. There are arrangements also 
tor three-year courses in engineering for those who desire. Particulars 
from the College, Leonard-street. City-road, or from the City and Guilds 
of London Insutute, 3, St. Helen’s-place, E.C. 

Heriot-Watt College, Edinburgh.—This college provides a theo- 
retical and practical training for electrical, mechanical and mining 
engineers, technical chemists, manufacturers, &c. The diploma 
course in engineering extends over three years, but arrangements 
exist for shortened apprenticeships with local mechanical and elec- 
trical engineering firms. Fee for the three years’ diploma course 
in engineering, 52 guineas. An entrance bursary of £25 will be 
offered for competition on October 1 amongst students entering the 
day college. Full particulars from the Principal, Mr. A. P. Laurie, 
M.A., D.Sc. | 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, July 5th (to-day). 
CONGRESS OF.THE UNIVERSITIES OF THE EMPIRE. 
10a.m. Meeting at the University of London, South Kensington, 
under the chairmanship of the Right Hon. Lord Stratheona 
and Mount Royal. Papers on “The Establishment of a Central 
Bureau ; its Constitution and Functions," by Dr. G. R. Parkin: 
on “ The Position of Women in Universities," by Miss H. M. 
White; and on “ Representation of Teachers and Graduates 
on the Governing Body of a University," by Sir Jas. Donaldson. 
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THE RESPECTIVE VALUES OF TRAMWAYS, MOTOR 
‘BUSES AND RAIL-LESS TRACTION AS MEANS OF 
TRANSPORT.* 


BY A. H. POTT. 


Summary.—The author discusses the present position of tramways, 
motor ‘buses and trolley vehicles. Tramways are consicer.d the best 
means of conveying cheaply numbers of people along the strects, but 
‘vesh legislation is necessary to place tramways in an equally favourable 
position as their competitors. Omnibuses need well. paved roads, and can 
be of great utility to supplement a tramway service. Details of costs are 
viven, which show that rail-less traction is usually the best method of 
. xtending a tramway. 


It is not many years since the railways were complaining that the 
receipts on their suburban lines were being seriously diminished by 
electric tramways, and.now the cry is that no more tramways will be 
built, and that this system of traction is fast becoming obsolete, 
owing to the advent of the petrol ‘bus. It is, therefore, an opportune 
time to make a survey of the general position of passenger transport 
in this country, and enquire into the causes, if any, which place one 
form of transport at an advantage or disadvantage as regards 
another. 

To investigate the matter one must first recapitulate, as shortly 
as possible, the merits and demerits of each system, and decide which 
method of transport is most suitable for any particular district. and 
which best fulfils the requirements of a vehicle to be used for public 
service under present conditions. 

The main object to be attained in passenger transport is, pre- 
sumably, to carry the public in the direction it wishes to travel (1) 
at the least eost to the passenger. (2) in the greatest comfort, and (3) 
safety. The criterion of * least cost " is not necessarily the fact 
that the lowest price is paid for a ride of a given distance, but the 
speed at which the car travels must also be ineluded. Where trams, 
‘buses or any other mode of transport are in competition, fares mu t 
be uniform over the same stages, otherwise the vehicle offering the 
cheaper fare is almost certain to get the business. Rate cutting is an 
absurd practice, but if started by one competitor must of necessity 
be followed by the others. The actual speed of a tramcar and motor 
'bus is usually not different ; although the former may be licensed 
for 16 miles per hour and the latter for 12 miles per hour, the one will 
probably run as fast or faster than the other until trapped by the 
police ; nor does there appear to be any obvious reason why one 
vehicle should be restricted to a lower speed than the other. 
alone is not the chief cause of the greater number of accidents with 
‘buses than with trams, for ‘buses can be stopped very quickly, and 
can be deviated to avoid accidents, provided they do not skid. 
Many "bus accidents are due to the absence of lifeguards, and the 
uncertainty of the direction along which a “bus will travel; for, 
whereas everyone should know the line along which a tram is travel- 
ling, nobody can foretell where a 'bus is coming. 

From the publie point of view speed is simply the time taken to 
travel from one point to another. For this reason a motor ‘bus, 
whieh has the advantage of being able to take short cuts. may show 
a great saving of time over a tramcar when roads are under repair. 

Greatest comfort should include considerations as to smoothness 
of running. suitable seating, sufficient accommodation, protection 
from weather, adequate illumination of the vehicle and proper ven- 
tilation. The smoothness of running is not dependent only on the 
construction of the vehicle or the road on which it runs, but an 
important factor is freedom from any Jerky movenient due to uncven 
acceleration or retardation. "There can be little or no doubt that 
the tramear should he able to offer a journey with greater comfort 
than the other vehicles, running as it does on rails. 

Safety not only includes the safety of the passenger travelling on 
the vehicle, but the safety of third parties and public property 
generallv. Judging from the returns available, the tramear is 
evidently at present safer for its own passengers and less of a danger 
to pedestrians or other vehicles. The official returns are chiefly 
compiled from police reports, and, except in the case of fatal acci- 
dents. do not state the seriousness of the accident. A better com- 
parison is obtained by taking the actual cost of compensation paid in 
respect of accidents in the case of a “bus and tramway undertaking. 
For two well-established undertakings we find the cost of accidents 
per '"bus-mile works out at about 0-40d., and the cost per car-mile at 
Q.16d. It would not seem, therefore, that there is much in the 
argument that the unwieldy size of tramcars isone of the greatest 
sources of danger in our streets. 


Cost.— The costs naturally divide themselves under capital cost 
D e ue ue d E 
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* Abstract of a Paper read last week at the Swansea Congress of the 
Tramways and Light Railways Association. The author is chief engineer 
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and working cost. For undertakings of some size the capital costs : 
are approximately as follows :— 


Tramways — eee £7,0 0 per eir or £21.000 per mie. 
Rail-less........... —— 1,670 per 'bus or 5,000 e 
Motor "DUS: sousessexe n rx nen 1,350 - 4,000 - 


It should be noted that for the tramways and rail-less traction no 
allowance is made for power houses, because in dealing with working : 
costs later on it is assumed that the electrie energy is purchased. In 
each case, also, the figures are calculated on a five-minutes car 
service and that the overhead system is employed. Even without 
taking widenings into consideration, tramways are heavily handi- 
capped at the start, but the low working costs compensate for the 
extra capital outlay. The cost of widenings allocated by the 
London County Council to their tramways is equivalent to 0-17d. 
per car-mile ; but in the case of the tramways owned by the Met- 
ropolitan Electrie Tramways, and the light railways constructed by 
the County Council of Middlesex, where the whole of the widenings | 
is allocated to the tramways and light railways, the cost is equivalent . 
to 0-687d. per car-mile, a heavy item compared with the London 
General Omnibus Co.'s petrol tax. Except for the improved and 
widened roads largely supplied by tramway undertakings, it is 
questionable whether the motor 'buses in London would even yet 
have been a success. 

Owing to the heavy capital cost of a tramway undertaking. new 
schemes or extensions to existing svstems may in some cases not be 
justified, and it may be more profitable to provide the necessary 
travelling facilities by means of motor ‘buses or rail-less traction. 
On the other hand, where the outlay has already been incurred, the 
problem is different. If the actual working costs of an existing. 
tramway are lower than those of any other equally suitable means 
of transport, it seems foolish to discuss the replacement of the tram- 
way by such other system. 

The following table gives average figures for the working costs of 
each system taken from fair-sized undertakings :— 


| Rail-le 
ail-less 
Tramway. | Omnibus. Traction 


Cost per Cost per Cost pr 
car-mile. | "bus-mile. | ia pilo 


| 
US) 


d. | d. d. 
POWeOE. evene MAR ET SE T ]-00 ET 0-66 
Petrol «onere ect —— iis 0-700 ied 
Distribution ........-...eee Passe euis 0:14 . 0-14 
Car re pairs— 
Electrical equipment or engines... 0-15 0280 |Y 9.39 
Truck or Chassls.......ceccsceeeeeseeees 0-18 0500 |f ^" 
Rubber tyres ....ccccccseeeeeeeeeeeerens ne 1:000 1:00 
Bodies and paint .......... eese 0-16 0-208 0-20 
Per.manent-way re pairs.........eeeeeees 0-40 ja 
Petrol tax /.......... eer I des 0-300 pus 
Buildings, repairs and maintenance . 0-02 0-010 0-02 
Running... 2-70* 2-617 2:40 
Administration ...... esee 0-70 0-750 |). 
[NSuUrance 4 diis rex ede Fees eaten i | 0-100 | 
Rated apd taxes... eese nennen ni | 021 0.120* | > 075 
Ronewals of track ......... p 0-75 v E 
A E E x UE | 0-01 0:075 
ETTEDNC EET S S LLLI LE 0-16 0-400 0-10 
Interest on capital... eee eee | L44 | 9-400 0-49 
Tota co Nanc EE A | 802d. |o TAOL | — 60e. 


MORE ae ne a LEA E E czmmcu M EE 


As it is improbable that any rail-less traction system would operate: 


. & large number of "buses, the working costs have been estimated for 


an undertaking working between 20 and 30 ‘buses. 

The above figures are averages of the actual working costs of certain 
large undertakings. and do not show the true cost of working the 
various systems under the same conditions, but the cost of working a3 
increased by our present legislation. The omnibus pays nothing. 
for the repair of the road on which it runs; but, on the other hand. 
a petrol tax has to be paid. The receipts of this tax are handed over 
to the Road Board to assist in road improvements. This tax should P 


more correctly be compared with the interest on the capital which : 
has been expended by tramway authorities in road widenings and , i 
other improvements demanded. | 

In the report of the Board of Trade (London Traffic Branch) for W. 
1911, to show that the petrol tax is more than equivalent to the rates te 
paid on the tramway lines. the following figures are given: L.G.O. S 
petrol tax equivalent to 0-009d. per seat-mile ; L.C.C. rates equiva- E 
lent to 0-008d. per seat-mile. 1 

It is difficult to see why the ‘‘seat-mile " basis was adopted, b, 
except to enable the conclusion above stated to be framed. A car- de 


* Includes gas and water. 
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‘mileage basis is more reasonable. This would show L.G.O. petrol 
tax is equivalent. to 0-312d. per 'bus-mile; L.C.C. rates on track 
equivalent to 0-589d. per cir-mile. 

To arrive at the true working costs the rates paid on track work 
should also be omitted, as, with the exception of the rails, the re- 
mainder—viz., conerete and paving—is really as good as the pro- 
perty of the road authority. The renewal fund for the permanent 
way must also be reduced, because provision would only be necessary 
for the renewal of the rails and the concrete bed required for the rails. 
Furthermore, the cost of permanent way repairs should be reduced 
by the cost of maintzining the road paving. The cost to the tram- 
wavs of maintaining the paving in the tramway area, which would 
otherwise be maintained by the road authority, ix, in the case of the 
London County Council, equivalent to 043d. per ear-mile, and in 
the case of the Metropolitan Electrie Tramways 0:278d. per car-milo. 

To obtain the actual eost of working, tho following adjustments 
are, therefore, necessary :— 

Tramways.— Deduct interest on widenings (capital cost). 

Deduct cost of rates on permanent way and over- 
head equipment. 

Deduct cost of paving repairs. 

Deduct allowance for permanent way renewals. 

Motor ‘Buses.—Deduct the petrol tax. 

Rail-less Traction.—No alteration. 

With these modifications, the total cost per car-mile in the pre- 
vious table becomes: Tramway, 6-97d.; omnibus, 4:16d. ; rail- 
less traction. 6-06d. 

It is evident, therefore, that tramways are really as cheap to work 
as motor "buses, but that the conditions imposed in this country 
are such as to increase the working costs by 10 to 15 per cent. When 
we bear in mind that Parliament has encouraged an expenditure in 
tramways and light railwavs in the United Kingdom of over 

75,000,000, it is only reasonable to ask that the industry. should 
not be left in a position less favourable than that in which other 
methods of transport are placed. 

Recei pts.—In regard to London tratlic, statements are frequently 
seen in the Press that the motor “bus undertakings must eventually 

eclipse the tramways, because the London General Omnibus Co., 
with a capital of £2,750.000, earns gross receipts of £56,000 per week, 
Whereas the London County Council, with a capital of £12,000,000, 
only earns £44,000 per week. It is not safe to conclude that 
similar results would be obtaincd elsewhere, or that the same 
results will always be obtained even in London. What are the 
special circumstances which have contributed to the grest success 
of motor ‘buses in London ? In the first placa, the modem motor 
bus is still rather dependent on a good road surface, Nowhere. 
probably, can so large a mileage of well-paved roads be found in the 
United Kingdom as in and around London. Then, again. in the most 
‘densely populated and important thoroughfares there is no com- 
petition in the streets with the motor ‘buses. In these districts the 
receipts are so good that the "buses ean afford to accept poor receipts 
along the other routes, where they are in com petition, and vet main- 
tain average receipts of 104d. per "bus-mile. Another reason for 
good receipts is that the "bus ean pick its routes. 

The receipts of trams and "buses in London seem clearly to em- 
phasise the fact that trailers should be used. 

General Comparison.—There are still a number of other points to 
discuss, No one but a strongly pro-'bus advocate would deny that 
the tramcar is the best vehicle for dealing with heavy rushes of 
traffic ; being double ended, it is easy to handle at a terminus. As 
to the obstruction to our streets, which is enlarged upon in the Board 
of Trade report, the calculations from which it is deduced that the 
tramcar is twice as obstructive as & horse omnibus, and more than 
three time worse than a motor omnibus, are not given, The factors 
chosen seem to be those least in favour of the tramea r. In this con- 
nection the seating capacity might have been taken into eonsidera- 
tion, also the fact that in crowded thoroughfares the tramears help 
to keep the traffic in proper lines, and lastly the advantage of the 
tramear being double ended. 

The Roads Improvement Association recently presented a 
memorial to the Board of Trade alleging the unnecessary obstruction 
caused by the London County Council cars, The reply to this 
indictment, appearing in the report of the London County Council 
Highways Committee,* shows how misleading a one-sided statement 
may be, and points to the fact that if the roads are congested it 
would be better to remove the vehicles which were put on the roads 
at a later date to compete with the existing tramcars. 

The leading feature of omnibuses is undoubtedly their great 
mobility. This advantage is only very marked where the traffic is 
dense. A ’bus has a decided advantage over a tramcar in the fact 


7 * THE ELECTRICIAN, May 17, 1912, p. 245. 
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that it can overtake other vehicles and vehicles running in the same 
service. A trolley bus em overtake other vehicular traffic; and could 
bv arrangement pass another trolley “bus travelling in the same 
direction. The present design of motor ‘bus will probably be de- 
veloped bevond recognition within the course of the next few years. 
Although the eleetrie battery "bus wes a financial failure on the 
streets of London, most tramway engineers who wish to employ 
motor ‘buses still look forward to a day when elcetrically-driven 
‘buses will be a commercial success. 

The operation of motor "buses, except in London, has not been 
marked with greet financial success; and although in large London 
‘bus companies the working expenses have been brought down to 
bont 7d. per “bus-mile. small well-coaducted undertakings in the 
country and provinces work at between 9d. and 12d. Motor ‘buses, 
however. may be useful adjuncts to a tramway undertaking if a 
sufficient number can be employed to justify a special statt, i£ the 
roads are fairly good, and if the routes on which they run are of 
considerable length. A fleet of omnibuses should be eapable of being 
worked to the great advantage of a tramwa v. not only as feeders, 
but as a means of increasing the carrying capacity at certain hours 
along busy routes. 

Within the last few vears it has become evident that the great cost. 
of tramways must prevent any further extension of these into country 
districts. It is almost bevond expectation that existing legislation 
will be modified to such an extent as to make it remunerative to 
promote tramways and hight railways into country districts where 
they are badly needed. The cost of maintaining a small number 
of omnibuses in scattered garages and running these on country 
roads has proved to be considerable, and as a result cither high fares 
have had to be charged or the services withdrawn. Where a tram- 
Way already runs to the outskirts of a town, further extension ean 
cheaply be carried out by means of trolley “buses. Tho existing 
staff can conveniently execute repairs, which are in most respects 
similar to those required for tramears.  Rail-less traction falls into 
a midway position between tramways and motor uses, It is more 

exible and mobile than a tramway, less so than a motor ‘bus. In 
egard to speed, comfort and safety, it should compare well with 
motor "buses, but for hill climbing and smoothness of starting and 
stopping, a trolley ‘bus is in advance of a motor “bus. Under the 
conditions favourable to the trolley "bus, the working costs should 
he the lowest of all three methods of transport. In cases where 
rail-less traction is adopted as a means of extending the tramway, 
it is essential that the svstem for the trollev "buses should be such 
that these vehicles can run over the tram track, using preferably 
the same positive trollev wire as the tramear uses. The arrange- 
ment for the negative return along the tramway route can either bo 
the same as for the rest of the route, orcan be provided for by drop- 
ping a skid on the tramway rail. 

The distance that the trolley "buses should overlap the tramway 
depends on local considerations, but in any case the two systems 
should overlap for one-fare stage, so as to avoid the necessity of 
transfer tickets between the two end stages. Unless the legislation 
which is being considered for rail-less traction enables such schemes 
to he cheaply promoted and operated without an v onerous conditions, 
such as exist in the case of tramways, it is unlikely that there wil! 
be the same development in rail-less traction in this as has taken 
place in other eountries. A road tax of any kind will be almost 
certain to prevent the development of this system. Even if a district 
authority should consider that the trolley ‘bus has no special attrac- 
tion over an ordinary motor ‘bus, it should remember that the former 
service is much more likely to continue, even if at first it does not 
pay, because of the money invested in erecting overhead equipment. 


Legislation.—The promotion of tramways and light railwavs 
should be simplified, with the view of expediting and lessening the 
cost of the work. Again, further legislation is required to help the 
tramways or light railways after they are constructed. One of the 
chief complaints of tramway authorities is that thev are required 
not only to pave the tramway area in the first place with whatever 
paving the road authority may require, but, in addition to this, to 
maintain this paving. This is a legacy left us by the horse tram- 
ways. Afamiliar reply is that Parliament has granted a "monopoly" 
and that tramway undertakers must not complain at having to pay 
for it. Such a contention is absurd. It is essential for the econo- 
mical working of motor "buses that there should be a good road 
surface on which these vehicles may run. In almost all cases where 
a tramway is laid the road surface is improved, and as a natural 
sequence of events motor 'buses are put onto the tramway routes, 
We have only to look round London and see the miles of wood paving 
extending in some cases far into country districts, to learn what 
the demands of local authorities can be when they only have to 
“call the tune” and “not pay the piper.” Even if the local 
authorities could be made to pave the haunches of the road with the 
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paving which they ask for in the tramway srr a blessing would be | gets the first prize. say, 15s. ; the man with the next lowest figure a 
cont-rred on all users of the road. Mixed paving. such as wood in | second prize of. say. 10s. ; and all men who have a figure per car-mile 
the tramway area with a longitudinal course of granite setts outside , which is less than the actual average for the period under review 
and macadam haunches. is not enly bad road construction. but an | receive a consolation prize of 6s. The reason for this grading of 
additional burden on the tramway undertaking, which has no | prizes is that the competition for the first and second prizes soon 
monopoly of the road. Much less wood paving is found in the tram- | begins to be eontined to three or four men. and were it not for the 
way area where the undertaking belongs to thy local authority. consolation prizes the remaining men might give up trving. In 

There are many other matters which require the attention of our | addition to these prizes. the man on each section who has the lowest 
legislators if tramways are to be placed in a fair position. There is. figure per month receives a monthly bonus of 5s. The object to be 
for instance, the delay caused to cats by slow-moving trathe. Another | aimed at is to keep the interest in the competition continuous, and 


frequent source of delay on a tramway is the breakdown of other | certainly this is the result of the scheme described. Such a scheme 
vehicles, almost inveriably due to the rotten state of the wheels. or | has a great advantage over the fixing of an approximate figure per 
other parts of the vehicle. A considerable amount of money is spent | car-mile for each route for any period, because, at the best, such a 
every vear in settling genuine or fictitious claims, where it is alleged | figure can only be estimated. whereas. in the way I have described, 
that damage or injury has been incurred owing to the defective state | the aetual figure for the identical period is used, and the men are 
of the track ; vet the tramway authority has little or no power to | rewarded according to ability. 
elaim compensation for loss of receipts from the owner of a vehicle I have also hed a similar scheme for conductors, Prizes are 
which has been taken out in an unfit and defective condition. awarded to the men who pay in more cash than the average receipts 
The author also refers to the mixed control which exists with | per man on the particular section of route. This prevents motor- 
regard to the constreetion and operation of tramways; and finally | men. in their eagerness to save electrical energy. not stopping to pick 
suggests a elosor working agreement between all transport under- | up passengers. Usually the motorman and his conductor agree to 
takings, such sgrement including through bookings. through { divide any prize for cither energy or receipts. and in case one pair of , 
running and transfer tickets. Tne aim of transport undertakings | men secure the first prize both for energy and receipts. this is termed 
should be to simp'ify travelling for the publie. by giving such ' double event," and the amount of the prizes is doubled. Such a 
facilities that a passenger is not concerned with the respectiveowner- | bonus scheme gives the greater proportion of the men some pay- 
ship of the undertsking. but can take a ticket from one place to | ment, and those who secure no benefit from it. and might be glad tó 
another by the shortest route in the way which best suits his taste. | have it abolished, are very few in number. i 
Reasonable eony tition. he considers, bencticiah, but rate-cutting It has been contended that on some systems, especially the larger 
and hostile competion wasteful and harmful. ones, it is impossible owing to the different. types of cars and equip- 
E EEE quoshipdoda this P: benda ments to arrange a bonus seheme ona satisfactory basis. 'This Iam 
An abstract of tie discussion on Uus Pager wil be found M our | not prepared to admit. E regard it as only a question of classifica- 
account of the Congress (p. 532). tion and organisation. l 
= = A bonus scheme will take care of the men, but now as regards the 
ears. It would be astonishing to find a tramway svstein which, 


ARE WE SECURING THE BEST RESULTS FROM CAR | having adopted meters, did not keep a record of the men's figures. 


METERS ?* It is. however, a fact that many systems keep no record of the figures 

foreach car. It cannot be too strongly urged that a wasteful ear is 

BY WM. CLOUGH. more expensive than a wasteful motorman. The man you may only 

(Genera! Manager, Burs Corporation Tramways.) have for nine hours per day, whereas the car vou may have for 19 


Summory.—The author describes a bonus scheme for rewarding | hours per day. I do not wixh vou to mfer that the saving of elec- 
motormen on the savings obtained by using car-meters. A similar | trical energy is the only result to be sought. In seeking to eliminate 
scheme based on receipts waich is in force for conductors is also dealt | all waste, vou will bring vour cars up to such a state of eflicieney that 
with. in addition to a reduced energy bill vou will have a large saving from 

The author believes that, so far as motormen are concerned, the secondary causes which will amply repay vou. Apart altogether 
best results cannot be obtained from meters unless the men are given from saving electrical energy. it is Now one of the most interesting 
a monetary interest in the saving which is effected, and that this can ° and profitable portions of tramway work to take in hand ears which 
best be done by the adoption of a bonus scheme. I T 
am well aware. he continued, tbst the giving of a 
bonus is regarded by manyvasantagonistic to trades 


unionism, and that on at. least two tramway sys- NE 
tems an endeavour has been made by the unions ahs | 
to discontinue a bonus scheme, but this arises NT (NO METERS) 


from a mistaken view of the different effects of a 
bonus. "There is a great difference between reducing 

labour and reducing wastage of materials, and it is 

the latter object which is aimed at by such a bonus | 

scheme as I am advocating. The results, instead 140 =T- POSU o vA 

of being against the principles of trades unionism, NI XS re Agee MA 

are exactly in the opposite direction, because, if the : — | 1912- "i | 

cost per mile of running the cars can be reduced. it 
necessarily follows that vou can afford to run more Week.—% 
car-miles, and will, therefore, find more employment. Supplicd from Bury Corporation Generating Station 


It may be argued that the men are paid to render 1:90 
the best service to their employers, but surely if 
vou ask them to put forth special efforts to secure ic 
a saving it is only fair to give them some reward. 
It is essential that any bonus scheme must be abso- 
lutely fair in its operation. Otherwise those men 
who do not secure a benefit will soon fix on its 
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* " E . N. DOR 
weaknesses. For over two years I have had experi- 130 [A —1 : A Pre 
E ioe } : unc 7 F1918~- — — ec P gaze 
ence with a bonus scheme which has stood the most SALIE oe a ae 
itici j | hief 7312 - 3a MA | | 
severe criticism, and which I regard as the chie T" | 
factor in the reduction of the cost of electrical energy . j E z p E E 5 n : : - - 
by 25 per eent. Certain menand cars are allocated — Week—Z = z e = = = z S = z z z E 
to each section of route, and in awarding the prizes Supplied from Radcliffe U;D.C. Generating Station, 
cach route is dealt w ith separatel: V. W hen each niin WEEKLY CHART OF THE ELECTRICAL ENERGY USED PER CaR- Mine PREVIOUS TO THE INSTAL- 
has rotated through the number of duties, usually LATION OF METERS AND DURING THE Last THREE YEARS. 


12. and consequently has done as nearly as possible 
the same running, the tota! number of car-miles and the total number | the meters show are using the most energy, and to trace the causes 


The man with the lowest figure per car-mile | why the running of one car, under exactly similar conditions, should 
cost more than another car. The causes for such a common difte- 
rence as 20 per cent. ought to be sought out. The more you investi- 


of units are taken out. 
* Abstract of a Paper read at the Swansea Congress of the Tramways 
and Licht Railways Association. 
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ate the causes the more you will be impressed with the necessity 
of knowing when each part of the equipment has reached the time 
when it ought to be scrapped. You will at once be shown the fallacy 
of attaching too much importance to the obtaining of high mileages, 
and that it is true economy to scrap many wearing parts before the 
end of their possible life. All this investigation means time and 
expense, but unless you adopt some such measures you will not be 
making the best of car meters. 

The author's views are not based on theoretical ideas, but are the 
result of actual experience. In this connection he submits a chart 
showing the electrical energy per car-mile for each week of the last 
three years for the Bury Corporation and the Radcliffe U.D.C. supply 
undertakings. The figures are also summarised in the following 


Table :— 7 


— 


Bury Generating Station. ‘Radcliffe Generating Station. 


-—— 


—  —À —À — —Ó 


— — ÀÀ 


Year 


ended Units Saving | Units Saving 
March 31. piE eese. Bet do——— d nos 
car-mile.| Percent. Amount., car-mile.| Percent. Amount. 
1908....... 1-676 | | 1-637 i 
1909............ 1-686 No car meters. 1-66] No ear meters. 
1910............ 1-792 J | 2d 1-622 J "E 
1911... eel 1:422 19-71 £1,451 | 1-250 21-55 £784 
1912. ee] 1329 | 41 ' £332 | List | 429 ^ gi23 


An abstract of the discussion on this paper will be found in our 
account of the Congress (p. 533). 


——————HÓÓT 
A NEW COMPENSATED TESTING BRAKE. 


BY DAVID ROBERTSON, D.SC. 


Summary.—A brake designed by the author, and in use at the Merchant 
Venturers’ College, is described. It is based upon the principle intro- 
. duced by the late Prof. James Thomson. 


The ordinary rope and Prony brakes for testing the output 
. of a motor are well known, but the modification introduced 
in the former by the late Prof. James Thomson does not seem 

to have received as much attention as its merits deserve. 
Instead of passing the rope or strap over a single pulley keyed 
to the shaft, he arranged matters so that the end with the heavy 
weight hangs from a loose pulley, and only that with the light 
weight from the fast one, connection being made by a cross- 
piece attached to the loose pulley, as shown in Fig. 1l. This 
. enables a constant resisting torque to be obtained in spite of 
the variations of the coefficient of friction between the strap 
and pulley, a thing which neither the ordinary rope brake nor 
the Prony brake can do, as provision must be made in these to 
increase the resisting torque somewhat with increasing friction 
in order to make them stable. The friction torque depends 
-on the angle of contact between the pulley and strap, and in- 
-creases rapidly as this is made greater. In the Thomson 
arrangement it will be seen that this angle is increased when 
the heavy weight falls owing to there being too little friction, 
and that it is diminished whenever the friction becomes so 
great as to raise that weight. The brake thus runs in stable 
‘equilibrium at that position at which the frictional torque 
exactly balances that due to the two weights so long as both 
are floating freely and each strap is on its own pulley. The 
friction between the loose pulley and the shaft does not cause 
any error, for its torque is included in that measured by the 
difference between the two weights; it simply reduces the 
amount of work to be done at the straps, but it should be kept 
small, because it does not compensate its own variations, and 
it therefore reduces the effectiveness of the compensation 
obtained from the straps. 

The Thomson brake can be greatly improved by fixing 
both ends of the slack strap to the cross-bar so that the strap 
pulls equally on both sides of the fast pulley, and by keeping 
‘the loop so formed tight by means of a suitable roller or 
pulley-block drawn downwards, or in any other direction if 
More convenient, by any kind of straining gear (see Fig. 2.). 
‘The friction on that roller can easily be made of no importance ; 
there 18 no continuous motion of the roller, and it is con- 
‘tinually subject to vibration; and, in any case, the friction 
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is only a fraction of the slack tension, and is just as likely to 
act against the main torque as with it. The frictional torque 
due to the small piece of extra strap on the fast pulley is, of 
course, included in that measured by the weight. The tension 
in the slack cord now produces no effective torque, and so need 
not be known, unless we are considering the pressure on the 
bearings or the strength of the shaft. The heavy weight has 
only to balance the frictional torque which is being measured, 
and does not also have to balance the pull of the slack cord ; 
itis now the only one which has to be known. When the 
necessary weight to give the desired torque is applied the loop 
is strained up until the weight floats; the resisting torque 
acting on the pulley will then remain constant so long as the 
weight is free from the stops whatever the coefficient of friction 
may be. 

The left-hand side of Fig. 2 shows the forces exerted on the 
fast pulley by the brake strap. Neglecting the friction of 
the tension roller, the two forces marked F, acting at B and C, 
are equal to one another, and together produce no effective 
torque. They are also constant for a given pull on the strain- 
ing cord. The positions of B and C depend on the direction 
of this cord, but not on that of the brake frame within its 
working limits. But the points of application of the other 


Straining Cord 


2.—MoniF1ED THOMSON BRAKE. 


Fig. 


Fig. I.—JAMES THOMSON 
COMPENSATING BRAKE. 


forces—viz., A and D—swing with the frame. Consequently, 
when the latter is carried round with the pulley owing to an 
excess of friction the angle AOB is reduced, while COD is 
increased by the same amount. A backward movement of 
the frame due to an insufficient grip of the pulley produces the 
reverse effect. 

Now, it is well known that Fi: FE =e, 

and E,:F —ec-ve, 


and consequently the effective force 
F,—F,—F {ent —6-29; 

= Fem6if] — e~r +62), 
where 0, and 0, are the angles of contact AOB and COD re- 
spectively, and p is the coefficient of friction between the strap 
and the pulley. For any given coefficient of friction the 
expression inside the brackets of the last equation is constant 
for all working positions of the frame, since the sum of the 
angles 0, and 0, is not changed. Hence the effective force is 
increased by an increase of 0,. Consequently, a diminution 
of friction can be compensated by an increase of this angle so 
as to give the same effective force, and vice versa. 

When applying any rope brake to a fast running machine, 
difficulties arise from the fact that high revolution speeds mean 
small pulleys, small pulleys require large weights for a given 
torque, large weights need thick straps or cords to carry them, 
and these cause an uncertainty as to the exact radius at which 
the forces act owing to their imperfect flexibility and lateral 
distortion where they leave the pulley ; this uncertainty gains 
in importance because it affects a small net leverage. It is 
therefore a great advantage to increase the size of the loose 
pulley so as to measure the torque at as large a radius as is 
convenient; we then arrive at Fig. 3. By doing this the 
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accuracy is much improved, and at the same time the measuring 
weight is made smaller and more easily handled. 

But there is no necessitv for supporting the loose pulley 
directlv on the shaft ; it can be bored out large enough to run 
on the top of the main pulley itself. which may then be made 
longer, if dexired, to give more space for the straps and more 
cooling surface. The loose pulley has now become a frame 
riding on the ordinary pulley. If the forces be balanced about 
the central plane of the frame only a small bearing length 1s 
necessary ; the frame may be made double with the strap 
between, but it is simpler and better to make a single frame 
with a strap on each side. 


Straining(s] 


Cord 


Fic. 3.—SECOND Mopiricatton oF THOMSON BRAKE. 


The first brake designed on these lines was made at the 
Merchant Venturers Technical College, Bristol, in 1904. and 
is shown in Fig. 4. It consists of a triangular frame of oak 
supported from the pulley by three wood blocks (the idea was 
to change the blocks for other sizes of pulley), and having 
an arc to carry the measuring weight on the base of the triangle 
and concentric with the shaft. It is carefully balanced so as 
to make the centre of gravitv coincide with the centre of the 
shaft. Upholsterers’ webbing is emploved for the loops, and 
has proved a durable material for the purpose ; it has the great 
advantage over rope in being so much thinner for the same 
tensile strength, which makes it more flexible, and also gives a 


Straining Cord 


Fic. 4.—OniG1NAL ROBERTSON Brake (1604). 


greater wearing and cooling surface. The bottoms of the two 
loops carry rollers on a common axle pulled down through a 
central bearing, so devised as to permit the axle to incline 
itself enough to distribute the pull equally between the two 
loops. in spite of any uneven stretching of the latter. The 
effective radius is best obtained by measuring the distance 
between the two positions occupied by the outer cord when 
the brake is placed as shown, and when it 18 reversed on the 
pulley so as to bring the arc to the other side. It is 18 in. for 
this brake, which[requires a weight of only 20 lb. to test up to 


7 H.P. at 1,200 revs. per min. (the maximum load and the'speed: 
of the motor for which it was first designed), and so only a very 
fine cord is required to carry it, and the uncertainty of the 
leverage of the force is quite negligible. About 90 lb. would 
be required to test at the pulley radius with this arrangement, 
and over a hundredweight with an ordinary rope brake. 

The brake runs beautifully without any hunting so long as 
the load is not too small, and the accuracy with which it enables. 
the mechanical output to be measured exceeds that possible 
for the electrical input of a motor running on any other circuit 
than a battery used for it alone. It easily shows the drop 1n 
the current taken by a shunt motor caused by a rise of the 
voltage. With this first brake it is probable that the accuracy 
is within 1 part in 300, and an accuracy of one in a thousand. 
could easily be obtained with improved construction. In the 
author's laboratory the brake is generally used along with the 
stroboscopic measurement of speed, which gives about the 
latter accuracy. i 

In the latest brake made the frame is a complete wheel of 
aluminium, as shown in Fig. 5. It is intended for use with. 
smaller motors than the other one. The metal construction 
has the advantage that the dimensions are more permanent 
than those of the wooden one, whilst the complete circle allows 
a greater amount of compensation if required, but makes the 
whole thing heavier. If the roller be placed inside one of the 
openings through the wheel, as shown in the diagram. it also. 
acts as a stop to prevent over-travel of the frame. and at the 
same time it permits a greater angle of contact with the fast 


Fic. 5.—LaTER ROBERTSON Brake. (1911.) 


pulley, and consequently a smaller pull on the roller for a given. 
torque. In that position it, of course, limits the amount of 


. compensation possible by keeping the frame to a comparatively 


small angle of swing, but it may be placed outside the frame 
if desired, as in Fig. 7. It is possible to arrange that the angle 
of contact shall exceed once round if it should be wished to 
make the pull very small, and this pull need not be downwards, 


but may be in any direction ; for instance, it might be!more 


convenient to suspend the guide pulley from the ceiling than to- 
attach it to the floor, or it might be wished to experiment on 
the bearing friction with different directions of belt pull. The 
greater the angle of contact.the greater the swing necessary to 
balance a given change of friction. With either form it is an 
advantage to lubricate the part of the pulley which carries 
the frame with vaseline, which should not be allowed to get 
under the strap. 

The heat generated may be got rid of by water circulation, 
but as this is somewhat difficult to provide for in small machines 
the author prefers to allow the water in the pulley rim to boil 
and let the steam carry off the heat. "This saves a lot of com- 
plication and mess, with the additional advantage of a constant 
temperature of the pulley after running a little while, but it 1s 
only admissible when the room is well ventilated. It 1s 
desirable to place a screen to prevent the steam condensing 
on the machine itself. Comparatively little water is required up 
to 10 H.P. or so, and it is quite easy to supply it at intervals 
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through a spout, but for long runs a continuous supply through 
a fine regulator is more convenient. The water should be 
allowed to just boil off before shutting down. 

In laboratory testing. as distinct from that in the shops, 
it is customary to make tests with a number of different 


0-1 lb. weight 
J 1 Ib. weights 


V Grooves 
For 1 lb. wts. 
1-For 0:1 Ib. wts. 


Weights. 


Fia. 6.—Pan AND WEIGHTS FOR USE WITH BRAKE. 


Pan (4 lbs) 


torques. Ordinary slotted weights are not very handy, for 


they must be put on one by one with the slots staggered, if the 
The length of rod 


Whole pile is not to fall off at the first Jar. 


Fig. 7 gives a photograph of the new brake taken on a slow 
plate with 20 seconds’ exposure, while the motor was running 
at full speed and developing 0:9 n.r. For this small power 
string has been employed instead of the bands, and a smaller 
scale pan whose weight has been adjusted to 11b., that of the 
one in Fig. 6 being 41b. The cord is taken twice round the 
pulley, but the actual effective portion is only a fraction of 
one turn. The roller has been placed outside the ring, but a 
steel bar can be seen projecting through the centre of the lower 
opening to act as a safety stop. 


TRACK MAINTENANCE.* 


BY WM. THOM. 
(General Manager, The Potteries Electric Traction Co., Ltd.) 


Summary.—Figures are given showing the wear of rails, and the life 
of these calculated from the car-tons per track-mile per annum and from 
gauging. The author advocates the systematic and thorough treatment 
of corrugation and the elimination of defective joints by cutting them out 


and closing up the rails. 


In taking track maintenance for the subject of my Paper, I feel. 
that I am entering upon one of the most acute and difficult subjects 
which a tramways manager has to face. It has often occurred to. 
me, how useful would be the publication of the actual methods 
adopted by those responsible for the various undertakings, in order: 
to arrive at a suitable basis for regulating the building up of a 
renewals fund, and it is mainly with the object of ascertaining other 
engineers’ experiences and theories that I am now putting forward 
this Paper. Of course, some undertakings are in the happy position 
of having ample funds to deal with renewals as required. In other 
cases, however, it is very difficult to make provision out of the year's 
profits for the liabilities accruing each year, and although it may be 
that the actual renewal will not fall due for a number of vears, it is, 
I consider, necessary to make adequate provision annually, owing 
first to the fact that it has become due, and, secondly, to the often 
small balance available for this purpose. Repairs, which form no 
small part of the annual charges, have also to be cared for accord- 


required is also another difficulty, as there is not generally a | ingly. I have found that they vary widely over long periods and are 


(Exposure 20 seconds.) 
Motor Speed, 1520 R.P.M. Torque, 4 Ibe. x 9Inchesz8 Ibs.-ft. Output, 0:57 H.P, 


Fia. 7.—1911 BRAKE IN ACTION. 


large head available. A pan for three piles of weights which 
have geometrical supports has, therefore, been made for the 
larger loads, and has been found exceedingly convenient in 
use. The arrangement is shown in Fig. 6. — 


| 


aftected by renewals to no inconsiderable extent. 

I have followed with much interest the published averages of 
expenditure of the working results of various svstems over a number 
of years. From these results I have found that at best they can be 
applicable only as a guide for future vears for the svstems from which 
they were immediately derived or of verv similar ones. In fact, I 
have only to turn to the results on the system with which I am con-. 
nected to find that the average expenditure on renewals and repairs 
during the last few years is à very inadequate guide for the next 
seven years, although most of the track was first laid down some- 
thing like 11 years ago. Perhaps, when half a century has passed 
over the industry, some average on this basis could possibly be esti- 
mated, but even then only if there has been no advancement in con- 
structional details and materials. In every case the diversity in the 
frequency of services must play a great part, as it may vary as much. 
as from 50 to 100 per cent. on the same system, and the same varia- 
tion may be found between one system and another, while in the 
course of, say, 50 vears the business over lines where the service is 
now infrequent may be very much improved. The factor of car- 
mile run per mile of track should therefore govern the basis for 
annual charge rather than that of track mile so often applied. 

I desire now to emphasise the fact that the greater amount of 
useful rail life is obtainable when the service is most frequent, and 
consequently the length of time as well as the mileage affects the 
ultimate useful life. This brings me to the theory, which I have 
applied for some years and found satisfactory in working, namely, 
that of calculating the life of the rails from the car tons or car miles 
run per track mile (the former perferably), including time as the other 
factor for loss of life brought about by other agencies than running. 

The application of this method of obtaining the life of a particular 
rail was published in the Association ‘‘ Journal " of January, 1911. 
When once adjusted for the particular rail and conditions to which. 
it is to be applied, the system obviates the necessity for gauging year 
by year every part of a system where different services exist, except 
only as a check. In order to show more clearly its application, I am. 
submitting, in addition to the curve previously published, a table of 
figures which should be found sufficiently convincing to prove the 

utility of the system, notwithstanding that the original records were 
obtained with rather crude apparatus which can be and has now been, 


* Paper read at the Annual Congress of the Tramways and Light 
Railways Association at Swansea. Slightly abbreviated, ^ mS T= 
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entire removal was resorted to, the bad ends being 
cut off and the rails closed. up, and the results have 


Car- ike Av. | Life in years. | Weight Depth proved satisfactory, both in respect to running and 
per d | Weight | Car-tons! Car-tons m of rail. of cost. 
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0-872 in. Sample 2: C, 0:53; P. 0-111; "in, 0- ER 0041; Si, 0:003 ; | more expensive form of repair just referred to. I 
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improved upon. Fam assuming, of course, that gauging is accepted as 
a reliable means for finding the ultimate rail life. It is, I know, to 
scme extent resorted to. but whether to ascertain the rail life with 
the object of determining the dates for renewal, I should be inter- 
ested to hear. Although wear is determinable by actual measure- 
ment, the useful life may differ and economy be served by replace- 

ment at an earlier stage, owing to erippling through hammered joints 
or corrugation, or both. 
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* Life" curve based on 871b, rail giving jin. maximum wear, 
“Wear” curve is for rail with Tables 1j 1n. to 2in, (871b, to 1U0Ib.). 


In cases where a perfect track is the first consideration rather than 
cost, the problem is not a difficult one, but when the rails have still a 
few vears of life remaining, which must be taken advantage of, 
not withstanding defective joints (the greatest source of trouble), 
my experience has been that the full life of the rails can be satisfac- 
torily and economically obtained. 

I think that a basis such as I have outlined, with few exceptions, 
gives the means of estimating comparatively accurately the liabili- 
ties of almost any undertaking for many years ahead, Let us con- 


sider, therefore, the great advantage it must be to those responsible | 


for the administration of an extensive business, the best results of 
which are greatly dependent upon a knowledge of future liabilities 
in respect to track. To the directors of a company perhaps, more 
than to a local authority, this information is of the utmost import- 
‘ance, as everyone must know, for it enables them to provide in an 
adequate manner for renewals, whereas, if provision is made only for 
the immediate future, there may be a tendency to underestimate the 
position ; in fact, great diserepancies may arise during the life of an 
undertaking in this connection which might hamper its position for 
many years. 

As regards the means taken to eliminate defective joints, their 


» in. 


speaking more particularly now in reference to paved 

] track abutting macadam, which is quite another 
matter from the conditions where the roads are 
entirely paved. 

In regard to the question of rail corrugation, many theories have 
been advanced as to the cause and means of avoiding this condition. 
Each theory, no doubt, touches on the salient points, and although 
there may not be convincing proof as to these theories, a great deal 
of good has been served by edueating our minds to a better under- 
standing of the subject generally. Less, however, has been said of 
the success attained in the removal of corrugation at à compara- 
tively reasonable cost. I have it on good authority that corrugation 
is being kept down satisfactorily on some of the larger undertakings 
of the country; but how many, I would ask, have not so far accepted 
the position that it is something to be dealt with thoroughly in the 
ordinary course of maintenance? Until a year or two ago I had not 
whole-heartedly for one, I will admit, and while I have been dally- 
ing with low-priced appliances, which are quite inadequate, I have 
become more and more imbued with the fact that corrugation must 
be dealt with adequately in the form of a repair and receive accord- 
ingly all due attention in our annual programme. not alone on 
account of its being the primary cause of much of our track repair bill, 
but also having in view its effect on rolling stock. 

It is a natural conclusion that corrugation can be dealt with most 
effectively when it first appears, for the deeper it is seated the more 
difticult and costly becomes its removal. Grinding is so far the only 
feasible remedy, but to deal adequately with any extent of track. in 
fact, to make a satisfactory Job at all, it requires a machine of the 
first grade in grinding appliances. A good machine is costly, but 
the saving in repairs should justify the investment in the case of 
fairly large systems, while with the smaller undertakings I have no 
doubt the demand would soon create a business of hiring of suitable 
machines. In this connection only lately a company has been 
formed to exploit one of the most comprehensive tools for work of 
this nature which has vet been invented. The invention, which is 
both a milling and grinding machine, is capable of removing anv- 
thing up to 4 in. of meta! from the bottom of the groove and lip of 
both rails at the same time, at a rate of from 12 in. to 18 in. per 
minute, the rate depending upon the depth of cut and hardness of 
rail. It is also capable of removing from the head of the rails at the 
same time sufficient metal to give a perfect surface to eliminate 
dished joints, if required. Grinding can be done at the rate of about 
12 ft. of rail per minute, removing the worst corrugations at a cost of 
about 3d. per foot. A most noteworthy point w ith regard to the 
working of the machine is the accuracy. which is said to be obtain- 
able, no matter what condition the rails may be in. 

Many miles of both railway and tramway track have been treated 
by this machine abroad in respect to rail-head machining and grind- 
ing and groove deepening, and I have no doubt that much good work 
lies before such appliances in this country, so long as our rail steel 

can be machined. Our safeguard, however, appears to lie in à 
direction where the use of even the best tool steel will prove futile. 
Depth of groove should, I maintain, be entirely a question of rail 
section in the first instance, but if corrugation cannot be overcome 
grinding appliances should still find a field in even the distant future. 


An abstract of the discussion on this Paper will be found in our 
account of the Congress (p. 533). 
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INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


ANNUAL REPORT OF THE COUNCIL. 


The membership of the Association now stands at 388, made up as 
follows: Committees (members), 103; chief electrical engineers 
(members), 183 ; honorary members, 5; chief assistants (associate 
members), 6; and assistants (associates), 31. There is a decrease 
of 11 on last vear's total. 

As a result of a suggestion made by a member of the Association. 
for the holding of distriet meetings in addition to the annual. con- 
vention, the matter was referred to a sub-committee, who have 
unanimously expressed the view that as local meetings can only be 
successfully carried. out by the co-operation of those who reside 
within a reasonable distance of a convenient centre, the advisability 
of holding such meetings be left in the hands of these members to 
consider and adopt or otherwise as they may deem desirable. As 
many members of the Association attend and take part in the annual 
conventions held by the Incorporated Municipal Tramways Associa- 
tion and the Institution of Electrical Engineers, in addition to their 
own. it appears improbable that a good attendance would be secured 
at an additional spring meeting of engineer members ; and principally 
on this ground such a meeting does not appear feasible. 

The committee recommend that an endeavour be made to arrange 
for one half-dav to be set aside during the annual convention for à 
meeting of engineer members only, for the discussion of any subject 
which it mav not be desirable to have published in the ** Proceedings ” 
orin the Press. The counci! have endorsed the committee s opinion. 
and thev hope another vear to arrange to set aside a specified time 
during the annual convention for a meeting of engineer members as 
proposed. In the meantime the question of occasional district 
meetings is left with those interested to organise at their discretion. 

The Joint Publicity Committee have had under very serious con- 
sideration during the vear the question of extending and developing 
the work of the organisation, which has been carried out up to the 

present through the courtesy of Mr. F. J. Walker (managing director 
of the St. James’ & Pall Mall Electrie Co.) and Mr. H. B. Renwick 
(managing director of the County of London Electric Supply Co.). 
With this object in view a scheme for the permanent establishment 
of the organisation has been prepared. and it is hoped that the elec- 
tricity committees of the various municipalities throughout the 
country will give the necessary support to this very important 
development of electrie supply. especially in view of the great efforts 
now being made by the gas undertakings in the same direction. 

Information Bureau.—The question of forming a statistical bureau 
has engaged the attention of the Council, who have had under con- 
sideration two suggestions : (1) That the bureau should be organised 
under the auspices of the Institution of Electrical Engineers, and 
(2) that it should be in the hands of the L.M.E.A. The matter was 
referred to a sub-committee and they decided that such an under- 
taking would be best controlled by the L.M.E. A.. and early in the vear 
the engineering members of the Association were circularised with a 
view of ascertaining to what extent they would be prepared to ap- 
prove such a proposition in principle. Rather less than 50 per cent. 
of the members replied, and those who did so were, with one or two 
exceptions, in favour of the proposal in principle, but it became 
evident from the suggestions made in points of detail that the matter 
would require further careful consideration before pledging the Assoc- 
ciation to any detinite course of action. The whole of the informa- 
tion received is under consideration by a sub-committee. 

As indicated in the last annual report, the Lamp Standards sub- 
Committee of the Engineering Standards Committee were then 
engaged on investigations in the direction of the standardisation of 
lampholders, and a standard specification has since been published. 
The Association's representatives, Mr. Wilkinson and Mr. Fedden, 
have been reappointed on that sub-committee. The state of the 
lamp industrv prevents the Engineering Standards Committee from 
attempting any standardisation of metal filament lamps at an early 
date. A preliminary meeting of the Committee with this object in 
view was held on May 20th at which the president was present. At 
the mecting it was decided to proceed with a metal lamp specification, 
and to communicate with the British lamp manufacturers with a view 
to a joint conference being arranged on the subject in the early 
autumn. 

By resolution at a previous meeting of the Lamp Standards sub- 
Committee held in March, it was decided, on representations from the 
Admiralty, to withdraw the present carbon filament lamp standard 
specification, and to increase the candle-power limits from 121 per 
cent. to 15 per cent., such limits to cover actual variations in manu- 
facture and errors of observation in photometric measurements. The 
contemplated new specification is intended to cover both carbon 


filament lamps, with the increased candle-power limits, and metal 
filament lamps. 

Mr. A. H. Seabrook has been delegated to represent the Association 
on the sub-Committee of the Engineering Standards Committee on 
International Electrical Standardisation. 

In connection with proposals for the superannuation of municipal 
officers, the Council have affiliated the I.M. E.A. with the National 
Association of Local Government. Officers, feeling that bv so doing 
they could more adequately wateh the interests of the members of 
the Association than by taking any independent action. 

Constitution of Council. —ÁAt the last annual general meeting the 
question was raised of the smaller undertakings being represented on 
the Council, and it was agreed that those concerned should, if they 
thought it desirable, place their proposals before the Council for 
further consideration. No communication on the matter has, how- 
ever, been received from them. The Council think that any altera- 
tion of the present constitution is unnecessary. in. view of tlie fact 
that the election of the Council is entirely in the hands of the mem- 
bers, who have it in their power to noniinate and vote for whom they 
please. 

Testing of Materials.—In connection with the lack of reasonable 
facilities for testing materials a conference has recent!y taken place 
between representatives of the I.M.12. A. and the authorities at the 
National Physical Laboratory. As an outcome it is hoped that, in 
co-operation with the Institution of Eleetrical Engineers, standards 
of quality of insulation for conductors and flexible wires used in 
installation wor& may be decided upon, also that means for verifi- 
cation and certitication of quality may be provided by reference to 
the National Physical Laboratory. 

Travelling Studentship.—The report submitted by Mr. V. F. Bush 
as the result of his tour has been approved, and the balance of the 
studentship (1911) handed to him. The Council regret thet no 
entries have been received for the competition in 1912. 

Finance Committees Re port.—Owing chietly to the additional 
expenses incurred in printing and circularising, the income this vear 
has not much more than covered the ontgoings, leaving a surplus for 
the vear of £20. 8s. 3d. The Parliamentary expenses will be re- 
pavable to the Association from the fund guaranteed by the Munici- 
palities represented in the Association for the purpose of. promoting 
the Electric Lighting Bill, and, as these expenses are still running. 
they have been carried to a suspense account. The total surplus of 
assets over liabilities is £662. 14s. 5d., a slight increase. 

Parliamentary Committees. Report.—lhe Council embody in this 
report a reprint. of the “ Electrie Lighting Bill, 1912," and draw 
attention to the chief modifications which have been made from the 
1911 Bill. 

Board of Trade Form of Accounts.—A joint conference has been 
held by a committee formed of representatives of the Association 
and of the Institute of Municipal Treasurers and Accountants 
respectively. The hon. secretary has also had correspondence and 
an interview with the Board of Trade, and it is believed that all the 
most important amendments recommended by the Council are 
received favourably by the Board of Trade. 

On one point there is not agreement, viz.—In the old form of 
accounts prescribed by the Board of Trade, the capital account is set 
out on the three-column method, the first column showing the 
" total expenditure "' under each heading up to the beginning of the 
year under consideration, the second column showing the total 
“expended during the year” under each heading for the year 
under consideration, and the third column showing the “ total 
expenditure " under each heading to date, i.e., to the end of the 
year under consideration. The Institute of Municipal Treasurers 
and Accountants have recommended that this form of presentation 
of the capital account be amended, and that in future only one 
column be used, such colu .in to show the capital expenditure under 
each heading during the year under consideration only. to which 
will be added the total ex enditure up to the commencement of the 
year in one item. Suchaf rm will not be so convenient for reference. 
It is, however, felt that it is much more convenient to have the 
respective tables all on the same sheet for ready reference. Since, 
however, the form provides that ‘additional items may be 
inserted in these forms where required, provided the general classi- 
fication is preserved," the Council recommend that the three-column 
method of setting forth the capital account be adhered to, even 
though the prescribed form may only require the single-column 
method to be adopted. 

Model General Conditions for Contracts.—The British Electric and 
Allied Manufacturers! Association have suggested innumerable 
alterations to the form as drawn up by the Institution of Electrical 
Engineers and as approved by the Municipal Electrical Association. 
The Council are represented on the committee of the Institution who. 


are dealing with this matter 


530 


PAY-AS-YOU-ENTER AND ITS ADVANTAGES TO THE 
TRAMWAY COMPANIES AND THE TRAVELLING 
PUBLIC.* 


BY H. M. HOWARD. 


Summary.— Particulars are given of the progress of the pay-as-you- 
enter car in North America, Claims are made for reduction m the 
number of accidents, Increase in receipts, improved service and greater 
convenience. These advantages are discussed, and finally the application 
of the car under British conditions Is considered, reference being made to 
the question of tickets. 


The all-important problem of devising some means w hereby plat- 
form step accidents could be sliminated, and of instituting à" positive 
system `” of collecting fares from each passenger riding, and at the 
same time decreasing the labours of the conductor, oecupied the 
serious attention and deep study of those engaged in street railway 
work for many years in the Western Hemisphere. When the * pav- 
as-you-enter " was introduced into the street railway world these 
problems were practically solved for them. 

The Montreal Street Kailway invented and put the first car of this 
kind into operation in the City of Montreal in the year 1904. They 
started with one car at the time, and kept putting them on one by 
one until, at the end of the first vear, they had reached a total of 25. 

At the start the public did not take very kindly to this type of car, 
but what little objection did exist soon died away. and, instead, it 
was noticed that the travelling publie preferred the © pay-as-vou- 
enter " car to the old type of cars. It did not take the publie very 
long to realise the greater comfort offered in this type of car, and, 
above all. the absence of any annovance by the conductor efter a 
passenger had once paid his fare and entered the car. After a year's 
operation these 25 cars proved so successful that the Montreal Street 
Railway began the work of changing over the greater pert of their 
equipment, with the result that to date 400 “ pay-as-vou-enter ` 
cars are operating over thoir lines. 

While we are indebted to the Montreal Street Railway Co.'s 
officials for originating and developing this type of car. I think that 
a great deal of credit is due to the officials of the Chicago City Rail- 

way Co., who were the first to inaugurate the “ pay-25-you-enter 
svstem in the United States. On September 27, 1907, the Chicago 
Railway Co. inaugurated the “ pay-as-you-enter " system with 150 
ears, and although the officials of the company were somewhat 
apprehensive as to the results, and gave a great dea! of time and 
energy in Instructing the publie prior to putting the cars into 
service, the innovation was accepted by both the public and Press in 
a most satisfactory manner, As a result. at the present time there 
are being operated in Chicago by the different railway companies 
over 2.000 cars, and before the end of the present year there will be 
over 3,000 cars of the `“ pay-as-you-enter ` type in operation in that 
cit v. 

As this has been accomplished in a city of the United States which 
is the second in the country in population, and which presents con- 
ditions nowhere more complex, unless in New York City. it is not 
surprising that the adoption of this type of car throughout the 
country has been marked. and that the " pay-as-you-enter " car is 
rapidly becoming the standard. The population of Chicago, which, 
as previously stated, is 2,250,000, is spread over an area second only 
to that of Philadelphia. The business distriets, however, exhibit 
an unparalleled density of traffic of all kinds, and the electric street 
cars have to handle a large number of passengers at every corner 
in the business distriet and contend with a large number of vehicles. 
The problem was also a serious one of collecting the fare from every 
passenger when a large nuniber are boarding and leaving the cars at 
every stop. It was the ability to meet all these requirements in a 
most satisfactory manner w hich has made the * pay-as-vou-enter " 
car such a success in Chicago, and witnessed the remarkable addition 
of the number of the tvpe of car. 

I have given so much space in this article to the “ pay-as-you- 
enter " car in its relation to the street railways of Chicago as all the 
conditions of operation confronting all street railroad men are there, 
and in a great and marked degree. The principal claims of the 
“ pay-as-you-enter " car are four in number :— 


]. Reduction in accidents. 

2. Increase in receipts. 

3. Improved service. 

4. Greater convenience and comfort to the passengers. 


That the “ pay-as-you-enter " car has accomplished what has been 
claimed for it is best evidenced by the extent to which the system has 
been adopted in a comparatively short time : since its introduction in 


* Abstract of a Paper read at the annual congress of the ‘Tramways & 
Light Railways Association at Swansea. 
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Chicago. € In view of the fact that the greater number of accidents on 
street cars happen at the back platform, when the conductor is busy 
collecting fares inside the car and unable properly to gauge stops and 
starts, the features of the “ pay-as-vou-enter " car are considered 
most important. In Montreal, in the year preceding the introduc- 
tion of the “ pay-as-you-enter " cars, there were 700 platform step 
accidents, while in the following vear only two slight platform step 
accidents were reported in connection with these cars. In Chicago, 
on the Chicago City Railway, in the period from February 1, 1908, 
to July 31, 1908, inclusive, accidents other than fatal showed 
decrease of 5-4 to passengers carried. as compared with the same 
period of the preceding vear, the " pay-as-vou-enter " car showing 
a decrease of 16-20 per cent., with almost the entire elimination of 
that class of accidents sustained in leaving the front platform. Other 
roads have not made publie definite figures on the reduction of 
accidents since “ pay-as-you-enter " cars were used. but they all 
report a decided decrease, and recently we have been given, by the 
Capital Traction Co., of Washington, D.C., figures showing a 95 per 
cent. reduction in accidents. 

Figures showing the increase in receipts following the introduction 
of the “ pay-as-you-enter " cars have been hard to obtain for pub- 
licity ; but it is generally conceded that the increase in receipts due 
to this new type of equipment has been from 10 to 15 per cent., and 
in one instance it is stated to have been 18 per cent. 1n Montreal à 
careful record was kept of the returns from “ pav-as-vou-enter ` 
cars in comparison with cars of a similar size running on the same 
routes and same hours, the only difference being the paving as vou 
enter. ‘The result showed an increase in earnings per car of 10 per 
cent. 

The improvement in service due to the ** pay-as-you-enter " ears 
has ranged from five to ten minutes! decrease in the running time 
required from terminal] to terminal, according to the length of the 
line. On the Niagara-Gace and Niagara-O'Neal lines. in Buffelo, 
approximately 6 miles long. the average decrease in running time was 
close to six minutes. On the Cottage Grove line of the Chieago City 
Railway the decrease was shown to be between five and ten minutos, 
This is accomplished by the loading and unloading being done 
simultaneously. 

The greater convenience and comfort of passengers is a factor of 
which there is necessarily no tangible proof. It is reflective. how- 
ever, by the approval with which the " pav-as-vou-enter " car has 
been received in every city in which it has been introduced. There 
have been instances in which slight opposition has developed when 
this tvpe of car was started, but it soon disappeared when it became 
apparent that the new cars were able to give better service, that it 
was unnecessary for the conductors to pass continually through the 
car, that overloading could be restricted, that exit and entrance to 
the car could be made without contlieting with other passengers in 
any way, and that it was unnecessary to fight a way through a crowd 
of smokers who are constantly blocking the rear platform of the old 
style of car. The popular approval of the ear has been a material 
factor in the extent to which it has been adopted. 

The principle which governed the design of the first ‘ | pay-as- -vou- 
enter " car was that the rear platform should be the paving office of 
the car; that is. that all fares should be collected on the platform. 
The development of this principle naturally made it necessary that 
the car should be so arranged that the movement of passengers could 
be controlled, that every passenger by the natural order of things 
should be compelled to enter the car at the rear; and it naturally 
followed that if the rear platform were the entrance the front 
platform should be used exclusively for exit purposes. 

The car may be entered at the rear platform only. while exit may 
be made at each end. Instead of an ordinary door or pair of doors 
in the centre of the ear-body end, there are two separate doors, one 
for exit and the other for entrance. A dividing rail forms a passage- 

way from tlie rear platform step to the entrance door of the car and 
past the conductor, who colleets each passenger's fare on the platform 
before entering the car. "The conductor stands behind the rail and 
between the doors in such a position that he is able to prevent anyone 
entering by the rear exit door. The front platform is provided with 
an exit which is at all times under the control of the motorman. 

The position of the conductor on the rear platform accomplishes a 
number of things. Not only is he enabled to collect the fare of every 
passenger who enters the car, whereas by the previous method from 
3 to 10 per cent. of the fares was lost to the company. but he is also 
able to prevent accidents at the platform steps by giving the signal 
for the motorman to start the car only when al! the passengers are 
aboard or have alighted. 

The motorman, by his control of the front exit, similarly is able to 
avert accidents at the front platform. Signalling bv the conductor 
from the interior of the car has always been a prolific source of 


' accidents on street railways. The presence of the conductor on the 
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inside of the car has also made it difficult to limit the time required 
at stops strictly to the time required in taking on or discharging pas- 
sengers. With the “ pay-as-you-enter " arrangement it is possible 
to eliminate platform step accidents and to reduce the time required 
at stops. 

Another source of delay with the old type of cars has been the con- 
flicting movement of passengers leaving the car. The separate 
entrance and exit of the '* pay-as-you-enter " car makes it possible to 
collect and discharge passengers simultaneously. 

The ‘‘ pay-as-you-enter ` car has not introduced any new features 
in the general mechanical construction of the car. The long platform 
has been in common use on various street railways in this country 
since long before ‘‘ pay-as-you-enter " was born. The “ pay-as-you- 
enter " car should be credited with attaining an equal distribution of 
the passenger load. On the old style of cars it is a common thing. 
particularly in rush hours, to see the passengers crowded on the rear 


platform, and in the rear part of the cer, leaving the front part prac- : 
As standing on the rear platform is practics!ly pro- | 


ticelly empty. 
hibited on these cars, passengers will move inside and will also move 
to the front, the front door being accessible to them as an exit. 

That the “ pay-as-you-enter ` cer was a much needed device is 
proved by the way the car is generally sought after and adopted in 
America and Canada, as in the very short period of two vearsend a 
half it has been adopted and put into operation by 138 railway com- 
panies in the United States and Canada, and in the number of cars in 
operation total close to 15.000. 

Having given you thus a history of the development of the system, 
I must now say a few words as to its adaptability in Englend. Imay 
say that though some of the managers here whom we heve approached 
are refractory, this is nothing new to us; so they were in Caneda 
and the United States, more then 50 per cent. of them, but they 
were all converted, and since their conversion are staunch upholders 
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12 per cent. in the running time. or that an extra journey per day can 
be got out of the car, or, if that is not needed, a corresponding 
economy of current is obtained. 

Now comes the question of the graded fares. We are always met 
by the managers of multiple-fare svstems with this demand—'* What 
are you going to do about our tickets ?" As a matter of fact, the 
ticket problem did not enter primarily into our calculations; but 


! since we were asked the question we set to work to solve it, and I 


| 


think thet whon it is demonstrated in ectual use it will be found that 


| our solution of the problem is a rea! one, and what we aim at es- 
| pecially, the suppression of the overrides, is reached. 


| 


| 
| 


| 


of the new faith. On the other hand, I have much pleasure in saving | 


that most of them are very receptive to the new idea, and are willing 
to be shown, and we, on our part, are most anxious to demonstrate. 
That the system is applicable to double-deck cars has been shown 
by Aberdeen. In all cities here, the same as in the United States and 
Canada, locel conditions require modifications of the same principle. 
but the basic principle remains the same. The basic principle means 


that every fare is collected, that the safety and comfort of the pes- 


senger are better looked efter. that an acceleration of service and an 
economy of working are obtained. The acceleration of service in 
Americ? is reckoned as high 2s 45 per cent. in the stops, this means 


This system of ours will again, of course, be subject to many 
modifications to suit loca! requirements, but there again the basic 
principle will remain the same—that is to say, either colours or 
numbers will be applied to zones or stretches, and the revision of the 
tickets by the conductor as the passenger alights and places the same 
in the box in full view of the conductor will be the necessary check 
on the overrides. Let it not be lost sight of that the conductor is in 
the position to do this; he is always and constant'y at. his station. 
just the same as th» ticket collcetor on an underground railway is in a 
position to check the outgoing end ingoing passengers. 

Our system will have for its basic principle the application of either 
colours or numbers to zones or stretches. In the case of syatems of 
not more than three or four zones or stretches, perhaps colours could 
best be applied ; but in systems with more than that number of zones 
or stretches it would, perhaps, be better to apply large numerals 
printed on both sides of the tickets, so that they would be visible to 
the conductor or motormen, whichever way the ticket falls in the 
gless-topped box placed for the used tickets. We have under con- 


: struction a device to handle the multiple-coloured ticket system, as 


also one dealing with en endless strip ticket-printing machine, 
applicable to systems of any number of zones or stretches where 
numerals are to be used to replace the colour check. These numerals 
can be of the so-called open type, so as not in any way to interfere 


, with any other possible printing relative to traffic indications or- 


advertisements. The box for the tickets can be made with a glass 
top and revolving separator, which separator the conductor and 


| motorman, by turning « lever, can cause to upend after each stop and 


allow the tickets to fall into the bottom of the box, and thereby obtain. 
a clear deck for the next stop. 


An abstract of the discussion on this Paper will be found in our 


account of the Congress (p. 534). 


THE SWANSEA CONGRESS OF THE TRAMWAYS AND LIGHT RAILWAYS 
ASSOCIATION. 


The fourth annual summer congress of the Tramways and | taking place at Mumbles Pier, about 5 miles from Swansea. 
Light Railways Association, which was held last week at | This pier, together with the railway which connects it with 


Swansea, was a great success, both on the social and the tech- 
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VIEW OF THE SOMEWHAT UNUSUAL RoLLING Srock uskD oN THE Lianr RarLwav 


BETWEEN SWANSEA AND MUMBLES. 


Swansea, is the property of the Swansea Improvements. 


Tramways Co., who, through Mr. C.,G. 
Tevetmeier, the chairman of the company. 
and Mr. D. James, the general manager, did 
evervthing possible for the comfort and en- 
tertainment of the Association during the 
Congress. 

A journey on the railway above mentioned 
was by no meansthe least interesting feature 
of the programme. The rolling-stock, of 


between a tramcar and a railway coach, and 
a ride on the top deck of an open car behind 
a steam locomotive was somewhat of a 
novelty for most of the visitors. When 
displaced in time by electric cars, one of the 
present cars should find a resting-place at 
South Kensington. It may be here men- 


company. | 
Among those who took part in the Congress were Lord 


which a view is given herewith, is a cross 


tioned that in Swansea itself an excellent. 
service of electric cars is operated by the 


a 


nical side. The London contingent of members of the Asso- J 
ciation travelled down from Paddington on the Wednesday | Glantawe, Sir R. Morris, Bart., Sir Griffith Thomas, the Hon. 


afternoon and Wednesday evening found the hotel accommo- | A. Stanley, M.P., Mr. Geo. Balfour, Mr. A. H. Beatty, 
dation in Swansea and neighbourhood severely taxed. Mr. A. A. Blackburn (Belfast Corporation Tramways), Ald. H. 


About 220 members, visitors and ladies attended the Con- | Brown (chairman, Leeds Tramways Committee), Mr. W. 
gress, the meetings for thé reading and discussion of Papers | Clough (Bury Corporation Tramways), Ald: Collinge (chairman, 


Po 
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Bury Tramways Committee), Mr. A. de Turckheim (secretary 
of the Association), Mr. J. W. Dugdale (Oldham Corporation 
Tramwavs), Mr. E. H. Edwardes (South Lancashire Tramways), 
Mr. H. England (Yorkshire Electric Tramways), Mr. E. Garcke, 
Mr. T. B. Goodyer (Croydon Corporation Tramways), Mr. 
J. B. Hamilton (Leeds Corporation Tramways), Mr. J. S. 
Huddleston, Mr. G. Hooghwinkel, Coun. F. Isherwood (chair- 
man, Oldham Tramways Committee), Ald. W. Ivey (chairman, 
West Ham Tramways Committee), Mr. D. James (General 
Manager, Swansea Improvements & Tramways Co.), Coun. R. 
Mayne (Newcastle Tramways Committee), Coun. J. Moxon 
(chairman, Newport Tramways Committee), Mr. A. J. Panton 
(Liverpool), Mr. A. H. Pott (Metropolitan Electrie Tramways), 
Mr. C. A. L. Prusmann (Borough Electrical Engineer, Swansea), 
Coun. G. Prothero (Swansea), Coun. J. H. Rodgers (Newcastle 
Tramways Committee), Coun. Alex. Sinclair (Swansea), Mr. 
C. G. Tegetmeier (chairman of the Swansea Improvements & 
Tramways Co.), Coun. J. A. Trythall (Croydon), Mr. P. D. 
Tuckett (chairman, Edmundson's Electricity Corpn.), Mr. 
Llewellyn Williams, M.P., (Swansea), and Mr. W. Wyld (Bir- 
kenhead Corporation Tramways). It will be seen from these 
names that both municipal and private undertakings were 
well represented. 


The proceedings commenced on Thursday morning (June 
27th) at Mumbles Pier, where the delegates were welcomed by 
Mr. C. G. Tegetmeier, chairman of the Tramways Company. 

Mr. H. England, vice-chairman of the Council of the Associa- 
tion, who presided in the absence of the Hon. Arthur Stanley, 
thanked the Swansea Improvements & Tramways Co. for their 
welcome and for all that they had done. 


Mr. À. H. Pott, chief engineer of the Metropolitan Electric 
Tramways, was then called upon for his Paper on “ The 
Respective Values of Tramways. Motor-buses, and Rail-less 
Traction as Means of Transport." An abstract of this Paper is 
given on p. 522 of this issue. 


Mr. W. CLovGcH (Bury), in opening the discussion on Mr. Pott's Paper, 
referred to the difference between the conditions in London and in the 
provinces as regards street traffic. The author appeared t» have dealt 
only with the London aspect, although the title of the Paper was general. 
"Thus, he had taken a five-minute service; the provinces, however, had 
to deal with sparsely populated districts, so that a single track only was 
required. This would at once halve the cost of the permanent way. He 
also questioned the value of Table B in the Paper. This was founded on 
assumptions, but they had to deal with present conditions. In this con- 
nection they ougat first to be prepared with a reasonable scheme before 
suggesting amendments of Acts. He could not agree with the author 
that in the case of street widening no expense should fall on the tram. 
ways ; and the latter could not seriously expect to be relieved of their 
obligations merely so as to compete with later forms of trans ort which had 
managed to evade such obligations. The fact that such evasion had 
occurred was no argument, Granite setts were usually stipulated in the 
provinces, and these setts were to the advantage of both the tramways 
and the local authorities. The difficulty with road maintenance was how 
to distinguish between repairs due to the presence of the rails and those 
caused by other vehicles. Patches of the paving sometimes sank due to 
. water getting under the rail; but if the local authority were to do the 
repair of the road, what about the rail repairs necessary at the same time ? 
The author thought that companies were more particularly handicapped, 
but provincial managers of municipal tramways were just as keen about 
the results shown by their undertaking: Asa provincial manager he did 
not seek to make any deductions for road widening, repairs, &c., and he 
was prepared to take the author's Table A as showing the present condi- 
tion of tramway operations ; but in the case of rail-less traction he did 
not see why the energy consumption should be 33 per cent. less than in 
the case of the tramcar. As regards rubber tyres, the author had said 
only two years ago at Dublin that these cost 14d. to 2}d. per mile ; now 
he took Id. Moreover, instead of the total] cost of 606d. for rail-less, we 
knew from Bradford's experience that the figure was 7 62d. per "bus-mile. 
He believed, therefore, that to give a 15-minute service the tramway was 
cheaper than the rail-less vehicle, and for less frequent services the motor 
'bus undoubtedly best met the situation and was cheaper. 

Ald. W. Ivey (West Ham) drew attention to the fact. that the cost of 
motor tyre wear in London was greatly different from that in the pro- 
vinces, owing to the excellent roads provided in the metropolitan area, 
and Mr. Pott's previous statement referred to tyres in general all over the 
country. His opinion was that it was better to saddle a tramway with a 
few motor "buses than to dabble with the trackless trolley system. Better 
- than legislation was to adopt the motor ‘bus and build up a traffic to 
. warrant a proper tramway being installed. There was a vast difference 

between company and municipal undertakings ; the municipal manager 
migat b» as keen, but the result was different, and the ratepayers were 
no? affected one jot by any allocation; tramway companies, however, 
: and the shareholders were greatly affected by the question of road main- 
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tenance. As he suggested last year, the best solution seemed to be that, 
as tramways had to take up one sett cn each side of the rail to get at the 
latter, 9 in. should be the limit of the road paving which they ought to 
be obliged to maintain. An important difference between London and 


the provinces was that the latter municipalities need not have motor- 


"buses unless they wished to, as they were the licensing authorities. ln 
London, moreover, the police authorities appeared to hamper the tram- 
ways; a 'bus could follow a car so closely that passengers were pre- 
vented from crossing the road to the tramway and were obliged to take 
the 'bus instead. He hoped the Paper would bring home the difference 
between London and provincial undertakings. 


The CHAIRMAN here extended a hearty welcome to the two 
representatives of the Municipal Tramways Association who 
had entered the room. These were Mr. J. B. Hamilton, of the 
Leeds Corporation Tramways; and Mr. T. B. Goodyer, of the 
Crovdon Corporation Tramways. 


Mr. J. B. HAMILTON, on being called on to speak, said he agreed in 
general with the author's conclusions. A vital difference between 'buses 
and trams in London was that the "buses could enter the heart of the city 
to pick up passengers from the natural feeding point and could also take 
such passengers further out into the suburbs, since there was no limiting 
expenditure on track. Having installed tramways, provincial munici- 
palities saw that the competition of the 'bus was prevented by not licen- 
sing such vehicles. Moreover, provincial tramways entered the heart of 
each city, but in London he doubted if this would ever be possible, at any 
rate on the surface. An important characteristic often overlooked was 
the ‘‘ certainty " of transport. In this respect the tramway was well 
ahea l of the bus under equal conditions. The excellent road surfaces in 
London made the ‘bus a success where it would always be a failure in the 
provinces. The London police favoured the 'buses, and allowed these 
to dash through the traffic without regard to speed limits. Thus some 
figures he had been given for a 6-mile suburban journey showed that the 
tram. with a speed limit of 16 miles per hour, took on the average 45 
minutes, and the "bus, with a 12 miles per hour {sp2ed-limit, 33 minutes 
As to road maintenance, he agreed that those who felt the pinch should 
bring forward a workable scheme. Tramways undoubtedly had a 
monopoly for which they should pay, and besides the presence of the rail 
certainly increased the wear and tear of the road. In reply to Mr. 
Clough, he said that with rail-less traction the energy consumption was 
actually 50 per cent. less than for the tramcar, and he could produce a 
contract with a well-known rubber firm for rail-less tvre maintenance at 
Id. per mile. Mr. Pott’s rail-less figures were supplied by the speaker, 
and were actual practice. Reliable "bus figures were not obtainable; 
only statements of chairmen at general meetings. He would not advise 
anyone to consider the motor "bus except in the Metropolitan area, where 
the conditions were unusual. Some people thought, on the other hand, 
that rail-less traction was a pan'cea for all conditions. That a rail-less 
traction route could not easily be shifted was, he thought, a great advan- 
tage, as it made a committee consider the question properly instead of 
perhaps experimenting here and there with a motor-'bus like a '' will o*- 
the wisp." Exactly the same powers were necessary for both systems. 
The rail-less installation at Leeds had only been put down to serve a 
district where more fazilities were required, and not to make a large 
profit. It had proved a great success, and a larger scheme was now under 
consideration. 

Councillor J. H. Ropcrers (Newcastle-on-Tyne) made a somewhat 
personal attack on Mr. Hamilton. He had read in the daily papers about 
breakdowns which cast doubt upoa Mr. Hamilton's claim of reliability 
for the rail-less system. He referred to Mr. Hamilton's remarks else- 
where, and compared his figures with Mr. Spencer’s (of Bradford) figure 
of 7°626d. for the rail-less system. Messrs. Tillings had had 3} years’ 
experience of the petrol-electric 'bus, and he had been through their 
accounts. They had scrapped 300 'buses and replaced them by petrol- 
electrics, and their experience gave a cost per "bus-mile of 6:50d., allowing 
for scrapping a 'bus after five vears’ service. Newcastle was quite as 
progressive a city as Leeds, and had favoured the motor omnibus, their 
experience with the latter being very satisfactory. Besides saving 
£1,250 capital charges per mile, station plant was saved, whilst the cost of 
the rail-less vehicle and of the bus was about the same. | 

Mr. HAMILTON appealed to the chairman, and said that the discussion 
had become a personal attack. The chairman allowed Mr. Hamilton to 
make some explanations in reply to Councillor Rodgers’ statements. An 
important difference between the Leeds and Bradford rail-less systems 
was that, whereas in Leeds they maintained an average speed of 8} miles 
per hour, in Bradford it was only 5 miles per hour. This explained any 
difference between his and Mr. Spencer's figures in committee. He did 
not wish to discuss any of the erroneous views put forward by Councillor 
Rodgers as to what took place in the discussion on the Newcastle Bill in 
Committee. He believed that Councillor Rodgers was making the best 
he could of the powers granted by the Committee (the rail-leas scheme 
was rejected). 

Mr. S. GARCKE thought the author's tables would be valuable for 
reference; but they must take conditions as they found them, not as 
thev would like them to be. The comparison between rail-less traction 
and motor omnibuses was scarcely reliable, since true figures for the 
former as regards wear and tear were scarcely available. 

The AvTHOR here said that he had submitted his rail-less figures to 
Mr. Hamilton, and had afterwards merely modified them to suit metro- 
politan conditions and a system with, say, 20 or 30 vehicles. 

Mr. GARCKE, continuing, criticised several of the rail-less figures. 
Repairs to electric equipment of cars and chassis was put down as 03d. + 
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at Leeds he had recently noticed the likelihood of trouble soon cropping 
up—troubles which omnibuses had experienced and surmounted. For 
instance, wooden wheels were used for the rail-less vehicles. The repair 
item should be quite 05d. He could not see, also, why repairs to bodies 
and painting should be less for the rail-less vehicle than for the ‘bus. 

The CHAIRMAN pointed out that the rail-less vehicle was single deck 
and the "bus double deck. Í 

Mr. GARCKE went on to ask why should administration, insurance, 
rates, licences add up to over Id. for the “bus and be lumped together as 

15d. for the rail-less vehicle. They should at least be the same. The 
cost of accidents, also, appeared to favour the rail-less svstem. Making 
what he thought were necessary corrections brought the cost. of rail-less 
traction to 700d., as againsi 746d. for the 'bus—a negligible difference. 
The capital cost of the "bus, however. appeared excessive, so that after 
reducing the interest item the "bus cost really only 736d., and would 
hold its own. The disadvantage with electric traction of being tied down 
to one route wa: real, as special excursions to other districts, &c., were 
a valuable addition io the revenue. Tramway authorities ought to treat 
the motor omnibus seriously, and as the development of the automobile 
would greatly excecd that of the electric car during the next few vears, 
tramway people should “ get there first," and adopt "buses for the 
outskirts of their systems at once. 

Mr. G. BaLrour (of Balfour, Beatty & Co.) suggested that the author's 
tables would be improved by the addition of a column to bring the 
omnibus and rail-less vehicles to the same seating capacity as the tram- 
Thus, the rail-less figure ought to be doubled to make a true com- 
The question was, How many people could 

They should go either for the tram or the 

"bus, not for the rail-less system. He believed that tramways should be 
relieved from road maintenance except adjacent. to. the rails. The 
method of rating tramways on revenue ought, he thought, to be aitered. 

Mr. H. L. Write (Grimsby) asked how the author had arrived at the 
capital cost of the "bus as £1,350. They had had omnibuses at Grimsby 
for four vears, and his experience was that in the provinces, owing to it 
being possible to use heavier engines (no weight regulations being in 
force), the repairs were less than those given by che author. Of his tyres, 
60 per cent. gave 20.000 — 22,000 bus-miles: Td. per mile was ample. ‘The 
author's figure for repairs to bodies of 03d. was high; the cost of accidents 
with "buses also appeared out of proportion, He infinitely preferred the 
motor omnibus io the rail-less vehicle. The latter. brought electric 
troubles which he had experienced with petrol-eleetrie vehicles. 

Mr. A. H. POTT, in reply, reserved his main remarks for the “ Journal." 
In writing his Paper, he said, his object had been to show that legislation 
was necessary to help the tramways; but the discussion had resolved 
itself into the motor omnibus versus the rail-less vehicle. As to the 
omnibus figures he had given, these were actual figures for a certain 
underiaking. The suggested added column to take into account seating 
capacity would be valueless, as a “bus oz rail-less vehicles should not be 
run on a route suitable for a tramway. Each vehicle had the capacity 
for which the route called. 

On the motion of the chairman, a hearty vote of thanks was 
passed to Mr. Pott for his Paper, and Mr. W. Clough was then 
called on for his Paper on * Are we securing the best results from 
Car Meters ? ". An abstract of this Paper is given on page 524. 

Mr. A. A. BLACKMAN (Belfast) open d the discussion and said that his 
wax the last large system which had not adopted meters. There was no 
difference of opinion, however, as to the advisability of controlling motor- 
men. They had, at Belfast, a complete system of instruction for motor- 
men and conductors ; the latter needed it just as much as the motormen. 
They followed the men closely all the time they were on duty, and any 
motorman found abusing his car was sent back to the tramway school 
to learn how to drive; of course, losing his pay during such instruction. 
To check the electrical energy consumed on a car was complicated owing 
to differences in voltage. dirty rails, &e. They tested forclectrical defects 
with a millivolt-meter set, and had a most complete system of main- 
tenance and inspection, the slightest defect reported by motormen being 
investigated. As showing the excellent condition of the cars and driving. 
the circuit-breakers at the station rarely came out onee a week. The 

bonus system was diflieult to apply. He had recently introduced a 
profit-sharing scheme for all. 

Mr. E. H. Epwarpes (South Lancashire Tramways) did not agree with 
Mr. Clough that a bonus system was essential with metera. It was only 
necessary to keep the record, and a man with high consumption heard of 
it. With a bonus system a man was apt to be too economical. Each 
man said he drove his car properly and that the other men did not stop 
their cars completely to pick up passengers. Meters were essential. 
The cost of inspection at Belfast must be high. 

Mr. R. H. HvwruniEs (Birmingham & Midlands Tramwaya) said that 
if the enerzy could be reduced from 1-8 to 1-2 he should be chary of pub- 
lishing the fact as it showed a horrible state of affairs previously. He 
had adopted a type of clock-meter much used on the Continent and had 
made and fixed them at under 103. per car. These had taught the mon 
how to coast and had brought the energy down from L4 to L2 units por 
car-mile on one system and from 1:4 to 1-3 in another eas». The e»i- 
dition of the track was more imporcant than the accuracy of the motors. 
The feeders ought to receive more careful attention, and the amount of 
copper might sometimes be increased with advantage. 

Mr. J. W. DuapALE (Oldham) agreed absolutely with the author. The 
current consumption at Oldham when he took charge was 2-5 units por 
car-mile, although meters had been installed 12 months previously. By 
attention to the readings the consumption had been reduced to 1-7 units. 


car. 
parison with the tramcear. 


you carry for a given cost ? 


His method was to put on one side all cars which appeared to give bad 
results for thorough overhaul at leisure. 

Mr. C. G. TrGETMEIER (Swansea) said that his company had been 
among the first to adopt meters. The system had a number of diflicult 
curves and gradients and previous to the use of meters the consumption 
was L44 units per cor-mile ; this was reduced to 1-21 units per car- 
mile. He did not agree that a bonus was necessary—it was degrading, 
Mr. C. Strare (Venner & Co.) thought that bonuses had generally been 
Those who did not get them said that the foreman gave them 


a failure. 
The author was wrong in saying that everyone now used 


the worst caras, 
meters ; the worst sinners in this respect were the large tramway systems, 


such as London, Liverpool, Glasgow and Leeds. They all said that they 
were “experimenting.” The inspection at Belfast meant keeping a ear 
out of service for a long time. 1t was impossible to buy a decent clock 
for 10s., let alone a meter, The cost of the meter was not important : it 
soon paid for itself. The author's bonus system was the best the speaker 
knew. 

Mr. Clover, in reply. did not agree that his system was in such a bad 
state before meters were used: he could have repeated the reasons, but 
His men were just ordinary men from 
systems all over the country. The difference now was that time was not 
spent at the terminus, but on the road. Inspection was little good : it 
was the little adjustments each night that caused the high energy con- 


he had given these list year. 


sumption, sach as brake setting. 

A hearty vote of thanks was passed to Mr. Clough for his 
Paper, after which members adjourned to the Pavilion where 
they were entertained to lunch by the chairman and directors 
of the Swansea Improvements & Tramway Co. Mr. C. G. 
Tegetmeier, chairman of the company, presided, and the Mayor 
of Swansea, Councillor Protheroe, was present. 

In proposing the toast of ©“ The Tramwavs and Light Rail- 
ways Association,’ the Chairman mentioned that the three 
previous Congresses had been held at London, Dublin and 
Edinburgh ; it was, therefore, appropriate that the fourth 
should be in Wales. He welcomed the representatives of the 
municipalities and said that there was no divergence between 
the managers of municipal and company-owned undertakings. 
The attendance of each on the present occasion, he added, was 
about equal. 

Mr. H. England, in responding, referred to the L.M.E.A. 
Harrogate Convention and said that the presence of the chair- 
men of Councils spoiledit. The Tramways and Light Railways 
Association had the reputation of holding the most sociable 
conferences in this country. At his suggestion a telegram of 
congratulation was sent to Sir John Curtis, of Cardiff, on his 
knighthood ; Sir John had been chairman of the Cardiff Tram- 
ways Committee for many years. Mr. England finally pro- 

osed the toast of the " Swansea Improvements & Tramways 
Co." Mr. D. James, the general manager, and Mr. C. G. 
Tegetmeier responded. 

The programme for the afternoon included a drive, but owing 
to the showery weather this had to be postponed. and instead 
Mr. James arranged for a concert in the Pavilion. 

In the evening a banquet was given by the Mavor and Cor- 
poration of Swansea at the Hotel Metropole, Swansea. 

On Friday morning the meeting was again held at Mumbles 
Pier, Mr. H. England. presiding. Two Papers were down 
for consideration. The first, by Mr. W. Thom, general manager 
of the Potteries Electric Traction Co., on “ Track Maintenance,” 
was read in abstract by the secretary. This will be found on 
p. 527 of this issue. 

Mr. A. A. BLACKBURN (Belfast) was ealled upon to open the discussion, 
He referred to the effect of using two sets of gearing, as suggested by him 
four years ago. Fifty or 60 cars had been so fitted with the double drive ' 
at Belfast and the results had been most satisfactory. The flanges wore 


equally on the near and off sides, and the ex pense of the extra gear was 
fully justified. Little corrugation had been experienced, notwithstanding 
that the subsoil was bad. 

Mr. J. B. Hamitton (Leeds) thought the author's method of deter- 
mining the amount of work done by a rail during its life was quite correct. 
Other traflie required to be taken into account in allocating a certain life 
to a rail. Thus, he knew a case where rails wore out in 22 vears without - 
a car being run over them. He donbted the possibility of obtaining the 
30 years’ life mentioned by the author. The rails were not the cause of the 
greatest expense, but the foundation. It was not sufficient. merely te 
patch up the surface, when worn. with cement, and it was important to 
examine the surface of the concrete for cracks whenever the rails were up, 
as such cracks would lead to carly failure of the foundation. It was 
doubtful whether it was worth while endeavouring to increase the life of 
existing track as suggested by the author. since the old rails were of con- ^ 
siderable value and since new rails were now usually in 60 ft. lengths 
instead of 30 ft. as previously, thus reducing th® number of joints to one- | 
half. He disagreed with the) author that, the eom position of the metal 
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should be left to the manufacturers, as tramway managers knew from 
ex perience what com position gave the best risulta. : T 

Mr. A. J. PaNTON (Liverpool) appreciated the double drive mentioned 
b. Mr. Blackman. He had received a number of replies re the cost ot 
removing rail corrugation, 'Fhese showed that from 100 yds. to 800 yds. 
could be removed in six hours. Taking 400 yds. as the average. the 
statistics showed that the cost was Is. per hour for carbo undum. Adding 
labour and power, the total cost per foot came out at Id.. not anything 
like the 3d. mentioned by the author, Corrugations could be remove d 
by grinding, but they won'd return: then why spend 3d. if td. will do ? 

Mie. W. CLovan (Bury) thought it just as important fora local autho- 
rity to know the life of rails as for a company. He asked the author to 
explain exactly what he had done, but believed it would pay better to 
use new rails. H^ did not agree that low price apparatus for remeving 
corrugations was Inadequate : he had removed large stretches of corru- 
gation at a cost of nothing like 3d. 

Mr. G. BarFoUR said it was impossible to lav down any rule as to the 
eost of renewing track. At Carlisle they had found no appreciable wear 
of rails after 12 vears: bnt similar rails at Dartford would, perhaps, only 
give a life of eight years; Each manager must make out a standard life 
for hisown town. He believed the whole problem was wrapped up in the 
chemical composition of the rail, and he looked to that for the prevention 
of corrugation. Heavier rails were also an improvement. He knew 
where 00 Ib. rails corrugated and 100 Ib. rails did not. The shape should 
also receive attention, 

Mr. A. H. Porr (Metropolitan Electric Tramways) said that his com- 
pany had drawn out a renewals curve for 15 or 20 years ahead, and each 
year this was ecrrected by gauging, but the corrections were found to 
be small. Repairs should. be closely watched, since any neglect would 
hurry on the time when renewal was necessary. In. London the problem 
was how to make the wood. paving last out the rail. He had adopted 
carborundum blocks on water vans for removing corrugation, but his 
opinion was that there was nothing to equal a file. With carborundum 
blocks the corrugations returned very soon, but with a file they were 
much longer in returning, and the cost was also less. "The joints were an 
important. factor in determining the life of track. He believed. that 
Thermit welding or the continuous rail was the best. 

Mr. J. W. DeGpALE (Oldham) considered that the principal upkeep of 
a rail was at the joints. He had had a lot of ©“ dished | rails and had 
tried inset pieces with remarkably good results. He stuck to his theory 
of corrugation that with proper packing of the rail on its bed corrugation 
always disappeared. | 

Mr. E. W. Kerney (Norwich) agrecd with Mr. Blackman as to the part 
played by the rolling stock, They had had little trouble at Norwich with 
a 63lb. rail and Falk joints. They had found only 300 hammered 
joints ‘and no broken ones. He had recently tried the system 
of joints due to Herr Busse of Berlin. German researches on such pro- 
blems ought to put the English to shame. He agreed with Mr. Hoogh- 
winkel in his Paper of last year that the only solution at present was to 
use light, sinele-deck cars. 

Mr. R. H. Hewennies (Birmingham & Midland Tramways) spoke of 
dished joints. He had 60 miles of track to maintain and found that 
cranked fishplates would get rid of dished joints. ‘To grind out a dished 
joint seemed ludicrous-—1t was impossible to grind out a hole! He was 
trving a method of welding metal into dished Dicker joints which did not 
lend. themselves to cranked fishplates. With 3 ft. Gin. gauge and top 
deck cars he found that the web of his rails was getting pushed out of the 
vertical. This, he thought, was due to the spreading of the rails with the 
rolling of cars with a high centre of gravity. He was getting over the 
difficulty by anchoring the rail on the inside of the track. He had had 
little trouble with corrugations; and it was interesting to notice that 
these first appeared on a cable tramway, upsetting the theories of many 
experts. 

Mr. H. L. Waite (Grimsby) said that in relaying his track last vear he 
had departed from the. British Standard rail section, with the approval 
of the Board of Trade. He used a 61 in. section, a 100 ]b. rail with base 
7 in. and the usual head of 21 in t02J in. He departed from the standard 
by having a thick web and a groove 1] in. deep, 11 in. wide on the straight 
and 12 in. wide on curves. His aim was to get a decper groove te increase 
the rail life. He also used rails of a special composition, of which he 
would give particulars to anyone interested. He thought he was finding 
the right solution of rail troubles, and finally mentioned that he used a 
continuous rail. 

Mr. F. CocTTs (Paisley) had tried half-a-dozen joints in which the 
foundation had been removed and the excavation well drained. These 
had run for four vears without dishing or noise, although the ordinary 
joints on cach side had dished. The paving, he admitted, was difficult 
to keep in order and to support. He thought too light rails were generally 
used. By supporting the rails on chilled iron blocks he had found corru- 
gations to disappear. He had tried all forms of geinding out corrugations 
but never with satisfactory results, and it was only tinkering with the 
question. 

Mr. THom briefly replied to one or two points, He told Mr. Hamilton 
that the foundation was attended to; also that tenure sometimes deter- 
mined whether it was worth while replacing rails. The cost of repairs in 
two and a-half vears was more than the cost of cutting out joints every 
four vears. He thought it possible with a deeper groove to get rails to 
last 30 vears, at any rat? with a 20-minute service as in the provinces, but 
not, of course, under London conditions. 

A hearty vote of thanks was passed to Mr. Thom for his 
Paper, and the chairman then announced that he had that 


morning received the B.O.T. “ Journal" with replies to the 
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questions they had put with regard to the Insurance Act. In 
this matter thev had worked hand in hand with the Municipal 
Tramways Association. The important point was that repairs 
and rail relaying should not come under the Act. He hoped 
that members would not do anvthing under the unemployment 
section of the Act until they heard from the Association. 

Mr. H. M. Howard then read his Paper on * Pay as You Enter 
andits Advantages to Tramway Companies and the Travelling 
Public,” and mentioned that Gateshead had last week intro- 
duced the P.A.Y.E. system. He also laid stress on the fact 
that the increased receipts were never less than 8 per cent. and 
sometimes reached 18 per cent. 


Mr. E. H. EDWARDS (South Lancs. Tramways), in opening the 
discussion, said that the increase of reccipts depended on how the system 
had been managed. previously, and he believed that 8 per cent. of the 
revenue was not being missed in this county. There was considerable 
‘over-riding " done in mining districts, and with the P. A. Y. E. system 
this would be encouraged. How did the author propose to deal with it ? 

Mr. F. Courts (Paisley) asked how it was possible to deal, sav, with a 
large number of men leaving the car at once, all having travelled past 
their proper stage. He agreed. that accidents would be reduced. by 
keeping the conductor on the platform, but greater troubles would be 
substituted. Again, take a Friday or Saturday, when the men had been 
paid, and, sav, 100 of them trving to board a car and all wanting change ; 
the tramway system would be held up. [t was much better for the con- 
dnctor to push along the car as best he could and collect the fares. The 
bonus system might perhaps help the P.A. Y. E. svstem. There would be 
difficult v, also, where a number of fares were in force. For example, at 
Paislev, where there were 15 different fares. 1t was easier for Aberdeen 
to adopt the system, since they had only one or two fares, 

Mr. P. D. Teekert asked how it was proposed to deal with football 
traffic after a match with fares from dd. to 4d. and overlapping 
stages. 

Mr. C. G, TEGETMETER (Swansea) said he had recently been for some 
time in the U.S.A. and Canada, and had been impressed by the ease and 
smoothness with which the P. A. Y. EZ. system worked. In every case it 
must be remembered, however, it was a uniform fare and a single-deck 
car. He saw no difficulty in the loading or getting away of cars. The 
Americans admitted that with double-deck cars and. differential fares 
such a system was out of the question, 

Alderman W. Ivey (West. Ham) had also. visited the States and 
Canada, and did not agree that the P. A. Y.E. system was by any means 
universal, Even if it were sc, the conditions were easy. as regards fares, 
The increased revenue was quite possible in America. Twenty vears ago 
we could look to the States to learn how to deal with street traffic, but 
now they were a long way behind us. How did the author propose to 
deal with such traffic as that of the L.C.C. ?. Phe present system seemed 
an aid to the memory of the conductor, 

Mr. W. Lane (Blackpool) mentioned the difficulty of dealing with a 
holiday crowd such as they got at Blackpool; passengers there had no 
idea of the amount of the fare or even where they wished to go. 

Mr. H. Evpokrr (Brush Co.) spoke as a shareholder, and did not see what 
motive members had in attacking Mr. Howard in suggesting a method of 
dealing with an important problem. 

The CHAIRMAN said they were not attacking Mr. Howard. The writer 
of a Paper must be prepared for criticism. He proposed that a hearty 
vote of thanks be passed to Mr. Howard. 

Mr. HOWARD, in reply, said that several types of machines for solving 
the ticket. problem were now under consideration, and would deal with 
the eonditions mentioned by his crities; He hoped later to be able to 
give particulars from practice in this country, and he believed that it 
would really bring about an addition to the present revenue of tramways. 

After a hearty vote of thanks, proposed by Alderman Ivey 
and seconded by Mr. Tegetmeier, had been passed to Mr. H. 
England for the way in which he had presided throughout the 
Congress, members proceeded by the Mumbles Railway to 
Swansea, where they were entertained to luncheon at the 
Metropole Hotel by the Swansea Harbour Trustees. 


The toast of The Tramways and Light Railways Associa- - 


tion” was proposed by Sir Griffith Thomas, chairman of the 
Harbour Trust, who presided. and was responded to by Mr. G. 
Balfour. Sir Griffith referred to the pioneer Mumbles Railway 
in the early days of locomotion, and said that the day was 
probably not far distant. when at least some of the trains on 
that railway would be driven electrically. 

In the afternoon some of the members were taken round the 
Swansea docks hv the Harbour Trustees, whilst the others 
went for a delightful drive in the Gower Peninsular. 

The concluding function was the dinner given by the British 
Electrical Federation at the Langland Bay Hotel. Mr. E. 
Garcke presided over a company of about 220, which included 
Lord Glantawe, the Hon. Arthur Stanley, M.P., Sir Griffith 
Thomas, Mr. Llewellyn Williams, M.P., and the Mayor of 
Swansea. 
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i " ** The | With respect to the application of the method to the detection of ice bergs, 
What was wanted was not to 


The toast list included * The Houses of Parliament, 
Tramways and Light Railways Association.” the ©“ The British | he did not think it would be much help. 
detect the presence of a field of. ice which was generally known, but some 


Electric Federation and The Swansea Improvements 
: : i a In provements and particular ice be rg that was dangerously near. 
The AvTHoR. in reply, remarked that a couple of balls which had iron 


wire inside them did not show the secular change of density. He had 
not tested the balls for loss of weight. A slight solubility of the glass 
was not detrimental, since the balls could be standardised in distilled 
Unlike hydrometers the balls eliminated all 


Tramways Co." 
Mr. E. GARCKE, m proposing that of the Association, said 


that now was the time to consider what they could do in the 
best interests of transport. For any particular route one 
system of transport was better than the others. This pointed 
to the fact that there was a certain monopoly with a particular 
system. What was needed was not more legislation, but a 
method of deciding between the competing svstems of trans- 
port. They ought also to aim at more co-operation. The 
Institution of. Electrical Engineers and the tramway associa- 
tions should unitedlv press on Parliament the need for a central 
traffic authority. It was absurd for the Board of Trade to 
regulate the speed of the trams and the police authorities that 
of the motor 'buses. 

The Hon. Arthur Stanley, in responding to the toast, said 
he thought the Light Railways Bill before the House would 
promote some of the objects they wished, but the bill at the 
present rate of progress would not get through. He also 
referred to the satisfaction with which they could regard the 
social side of the Tramways Association. 

A marble clock was presented to the secretary, Mr. A. de 
Turckheim, during the evening as a mark of the esteem in which 
his work on behalf of the association is held, and the proceed- 
ings terminated at a late hour. On Saturday morning the 


majority of members left for home. 


water as often as desired. 
surface action. 


A Paper on the 
* Maximum Sensibility of a Duddell Vibration Galvanometer " 


was read by Dr. H. F. HAWORTH. 

The maximum sensibility of a moving coil vibration galvanometer 
as à voltage detector is obtained when the flux throughout it is so ad- 
justed that the back E.M.F. of the coil is equal to its CR drop ; then 
the back E.M.F. is equal to half the applied voltage, and the current 
is equal to V/2R and is in phase with the applied voltage. 

Increases of current sensibility of about 30 per cent. at 200 ^^ and 
40 per cent. at 1,000 ~ were obtained on running the instrument in a 
vacuum, thus showing that a large part of the mechanical work pro- 
duced was used in overcoming the molecular friction of the system. 
Tables and curves are given showing the variations of voltage and 
current sensibility with alteration of flux, &c. 

Mr. A. CAMPBELL remarked that he had convinced himself that tho 
chief energy loss in his vibration galvanometer was in the elastic hysteresis 
of the wires. En Duddell's galvanometer the moving wires are so light 
that he thought it might beotherwise, but Dr. Haworth's Paper showed 


that the damping was still chiefly due to the same caure. 


A Paper on 
* An Accurate Examination of the Steinmetz Index for Trans- 


former Iron, Stalloy and Cast Iron ” 


was read by Mr. F. SrRovpE. Theseo experiments were undertaken 
to provide a sound experimental basis, suitable for mathenratieal 
analysis, with a view to discovering, if possible, some relation con- 
necting hysteresis loss and flux density which will accord with results 
obtained practically to a greater extent than the empirical law due 


PHYSICAL SOCIETY. 


At the meeting held on June 14th, at the Imperial College of 
Science, Prof. A. SCHUSTER. F.R.S., President, in the Chair, a 
* Demonstration of the Use of Specific Gravity Balls for Deter- 
mining very Small Differences of Density ' 


was given by Mr. T. H. BLAKESLEY. 
The author has been in the habit for the last quarter of a century of 


employing specific gravity balls for the purpose of discriminating 
between the qualities of potable waters in respect of density and, 
therefore. of hardness, of testing the efficacy of softening processes, 
&c.. for all of which the specitic gravity ball is admirably suited. 
His process of observation differs from the ordinary rough and ready 
use in the fact that a thermometer of fairly open scale is employed to 
give the temperature at which a specific gravity ball is in equilibrium 
with a liquid which is being slowly warmed or cooled through that 
point of temperature. The error in such a temperature observation 
should not amount to more than three or four hundredths of 1°C. 

If such a determination is made in distilled water at ordinary 
atmospheric temperatures it fixes the specific gravity of the ball at 
the temperature of equilibrium within four or five units in the 
sixth place of decimals. If a second observation with the same ball is 
made in a slightly heavier liquid, say, common tap-water, the tem- 
perature of equilibrium will be considerably higher. perhaps 2 deg. 
or more, than in distilled water. By applving tho cocfticient of 
cubical expinsion the density of the ball at the higher temperature 

can be obtained, and this is the density of the seeond specimen of 
water at the second temperature. 

One noteworthy result of experiments made through a long course 
of years is that simp!e glass balls tend to exp.nd, especially in the 
years immediately succeeding their manufacture. Tho rise of the 
zero point of thermometers has led to the belief that glass contracts 
with age. 

Dr. Carer remarked. that there was also a similar gradual change 
in the density of hydrometers with time. He questioned whether 
the density of sea water was uniform enough, especially near land, in 


order to apply Mr. Blakesley’s test for icebergs. 

Mr. A. CAMPBELL asked how far dissolved gases affected the density of 
water. He asked whether the secular change in the balls might not be 
due to a change of weight on wearing. 

Prof. C. H. LEES inquired whether the degree of accuracy obtained was 
greater than Dr. Warrington obtained with the same method seven or 


to Steinmetz. 
The method of uniformly varying flux was used for the determina- 


tions. ‘The magnetic treatment given to the specimen by this 
method approximates to that reecived by iron employed inalter- 
nating current work, whilst the method admits of a very high degree 
of accuracy. 

Experiments were made with transformer iron stalloy (3 per cent. 
silicon iron) and east iron, two rings of each material being tested. The 
rings were carefully demagnetised before testing and even reduced 
to a cyclical state for each current value before making observations. 

A set of comparative tests on one of the transformer iron rings was 
made by the ballistic method, and these tests show that, in general, 
for a given value of B the hysteresis loss and the value of H for the 


hallistie tests are higher than the corresp: inding values for the slow 


evelic tests. The results were expressed in the form of the Steinmetz 


equation w,=7Be. 
For transformer iron e has the value 1-7 between the limits B= 


1,000 and B—17.000. Stalloy gives a value of «=1-66 between 
B= 4,000 and B —12.000, having somewhat higher values for lower 
values of B. In the case of cast iron e is equal to 1:82 between the 
limits B = 2,000 and B= 6,000, rising for lower flux densities. It will 
be seen that the material with the highest maximum permeability has 
the lowest constant ** index " and vice versa. The ya of previous 
experimenters has been consulted, and values of “e” at different 


flux densities deduced from their experimental sills 
It is hoped before long to publish results obtained at the lower and 


upper extremes of magnetisation. 

Dr. RvssELL thought the results in this Paper would be most useful. 

Mr. A. CAMPBELL suggested that the author should try the effect. of 
annealing the transfornrer iron, which would then sometimes give an index 
of nearly 2. The losses at low valuesof B were very important, and tho 

results so far were very discordant. It was of importance to know the 
energy loss in telephone cables that. were loaded by winding iron stri 
round them. Here the value of B would be very small, proba bly 50 or 100. 

Prof. C. H. LEES remarked that there were interesting scientific prob. 
lems raised by the constancy of the index over so wide a range 

Prof. G. W. O. Howe remarked that the index seemed to go off to 
infinity for very low values of B, indicating that the hysteresis fell very 
rapidly. 

Prof. J. T. Morris drew attention to the accuracy of the present. work. 
He pointed out that in order to find explanations for the losses experi- 
ments should be made at high temperatures, above 700°C., or where 
the B and H curves were of simple character. The hysteresis lossis then 
zero for values of B Jess than a certain amount, and constant for all 
values greater than anotherfixed valuc;and a linéarfünction of B between 


these two ranges. | | 


eight years ago. 
Mr. F. E. SurTH pointed ont that the secular change in the balls might 


be due to the solubility of glasa. If the balls were made of soft soda 
glass and tho water were alkaline, such a loss of weight could be scen in 10 
minutes, 

The PRESIDENT pointed out that the secular change in these bulbs was 
quite a different phonamenon from the secular change in thermometers. 
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Fleming, M.A., 


apptar next 


the conditions of dense traffic as thoroughly as could be 
wished. The tendency has been to make cars very large; 
but although by so doing the carrying capacity is increased 
the speed of the service becomes lessened. There is greater 
difficulty in loading and unloading passengers, as those who 
desire to enter a car have longer to wait to permit the exit 
ofthose who wish toalight. Moreover, the work of the con- 
ductor becomes increasingly arduous, so that occasionally 
two conductors must be carried if proper attention is to be 
paid to the running of the car and at the same time all fares 
are to be collected. The tame taken to travel over a 4d. 
stage is so short that the conductor cannot hope to collect 
a large number of fares before some of the passengers may 
wish to alight. 

In order to meet these conditions effectively the “ Pay- 


As-You-Enter " car has been developed, and has come into 


considerable favour in America. The advantages of this 


car are discussed in a Paper read by Mr. H. M. Howarp 
last week at the Annual Congress of the Tramways and 
Light Railways Association at Swansea. On another page 
of this issue our readers will find an abstract of Mr.HowaAnp's 
Paper, from which it appears that this type of car has been 


used in Chicago and in Montreal. A certain amount of 


opposition was shown at first, but, nevertheless, these cars 
came rapidly into favour, and before the end of the present 


vear there will be over 3,000 of them running in Chicago 


alone, and about 15,000 in North America. 


Certain distinct advantages are claimed for the ‘‘ Pay-As- 
You-Enter” car. First it is stated that the number of 
accidents is largely reduced. This is certainly a probable 
result, because a large number of the minor accidents are 
due to carelessness in entering or leaving a car when in 
motion, or are due to the fact that the signal to start is 
given by the conductor under the impression that passengers 
are free from the step. It frequently happens that the 
conductor is not in a position to see whether passengers are 
still leaving or entering, and he gives the signal to the 
motorman on a mistaken assumption that all is clear. If 
the conductor is permanently stationed on the rear platform 
no such diffieulty can arise, and if passengers leave by the 
front platform the motorman can avoid starting until all 
those passengers who desire to leave have actually done so. 

Another advantage claimed is that there is an increase in 
the receipts. It is a little difficult to understand any 
improvement in this direction; but, nevertheless, it is 
stated that in Montreal an increase has been shown of 10 per 
cent. It is more easy to understand that the service is 
somewhat improved and is quicker, for once a passenger 
has passed in the conductor has nothing more to do than to 
look after the running of the car. Nevertheless, at first 
sight, it might)be:thought.that tKe)dervice would be slower 
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on account of the delay which must inevitably arise in 
collecting fares and in giving change as passengers enter the 
car. The rate at which passengers can enter must neces- 
sarily be less than in the present form of car. On the other 
hand, it must be remembered. that would-be passengers at 
present have to wait until all those who wish to alight have 
done so before they can enter. In the “ Pav-As-You- 
Enter " car passengers leaving pass out to the front, and 
consequently those wishing to enter ean begin to do so as 


soon as the car stops. We can only imagine, therefore, that 


the balance is in favour of this ear on that account, and that 


it is, consequently, able to give a quicker service, the extent 


of the speeding-up depending upon the density of the traftic 


and the number of the stops on the route. Finally, there may 


be some greater convenience and comfort to passengers 
in that the conductor need not trouble them once they have 


entered, though we imagine that this is but a small gain. 

It may be doubted whether this type of car can be applied 
equally well to the conditions found in this country. In 
regard to this point the experiment at Aberdeen should 
provide material for a definite opinion. 
would seem the adaptation of the system to the numerous 
tickets that are required for long lengths of route in this 
country as compared with the simpler fares adopted in 
America. Mr. HOWARD proposes to get over this difficulty 
by using different colours or numbers to applv to different 
zones or stretches of the route. Where there is a uniform 
fare, as is often the case in America, the case is simple ; but 


It is by no means so easy to provide for the conditions that 


are more often found in Great Britain. Further it must be 


remembered that other designs of car are now being experi- 
mentally tried in which an entrance as distinct from an 
exit is being provided. It is Just possible that something 
in this direction may be more suitable for British conditions 
than the * Pay-As-You-Enter " car pure and simple, though 


we are inclined to think that if difficulties in regard. to 


As-You-Enter " car 


tickets can be surmounted, the ^ Pav- 
should give a better service. 

Among the problems that arise from time to time may be 
mentioned also that of providing trailer cars in order to 
meet the increased traffic at certain times of day. Recently 
a Select Committee of the House of Commons approved a 
proposal of the London County Council to use trailer cars 
upon their tramways during certain hours, notwithstanding 
the opposition of the Police. As is well known, trailers 
have been used on the Continent very freely, but they have 
not so far found favour in this country. The most serious 
point against their use where the traffic is very dense is that 
they may probably cause even greater congestion than at 
present, As to whether this will be the case in the Metro- 
polis depends to some extent upon how it is proposed to 


At the present time it is often difficult 


use the trailers. 
‘rush hours.” It would 


to obtain a seat in a car during ' 
appear therefore that the number of cars running cannot 
be very well decreased; and if trailers are added to the 
present cars, it is difficult to see how room can be found 
for them along certain routes without infringing the by- 
laws. On the other hand, if fewer cars are run, but with 
trailers coupled to them, additional congestion may be 


The chief difficulty 


avoided, but it is difficult to see how this course would 


There is also the difficulty of 
the conditions are often 
increased 


provide a better service. 
handling trailers at termini where 
S bad already. The provision of 
facilities is thus by no means one that can be easily solved. 
Indeed, we think it will be agreed that the problems to be 
faced by the tramway manager do not become simplified 
as time goes on and will be rendered. still more acute in a 
few years bv the competition of the motor-omnibus. 


— 4 - ——— — — ——— 
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REVIEWS. 


(Copies of the undermentioned works can be had from THE ELEcTRICIAN Offices, post 
ree, on reccipt of published price, adding 3d, for books yee under 28, Add 


10 per cent. for abroad or for loreign books.) 
——— — 


Mathematical and Physical Papera. Vol. VI.—‘‘V YT orv, 


Radioactivity. Electrions, Navigation and Tides, Miscellaneous," By 
Sir WitLIAM THomsos, Baron KELVIN, Arranged and revised vith 
brief annotations by Sir Jesern LARMOR, F.R S. (Cambridge, 
1911: Cambridge University Press.) Pp. viii 378. 108. 

This volume completes the record of Lord Kelvin’s published 
scientific work, and we think that it is as suggestive and inte- 
resting as any of the preceding volumes. It proves that Lord 
Kelvin definite ly adopted the atomie theory of electricity as a 
working hypothesis. [t was only, however, with reluctance 
that he abandoned the theory that negative electricity was a 
continuous homogeneous liquid. He clearly saw that in order 
to explain tlie phenomena of contact electricity it would be 
necessary to endow ^ fluid electricity " with some cohesional 
quality, like that shown, for instance, by water on a red-hot 
metal. Further assumptions, also, w ould have to be made in 
order to explain Cromwell Varley's discovery of the kathode 
torrent of negatively electrified particles. Hence he was led 
to study very carefully the atomic theories foreshadowed by 

Faraday, Maxwell and Helmholtz and definitely enunciated 
by J. J. Thomson. 

In one of his last Papers, communicated to the “ Philoso- 
phical Magazine ” a few months before his death, Kelvin makes 
an attempt to explain the radioactivity both of polonium and 
radium. He supposes that the shooting out of “ electrions” 
(P-particles) with prodigious velocities generates heat locally in 
the material round the radium crystal. But he also supposes 
that heat is being acquired at the same time by the crystal both 
by conduction and radiation, and that the energy of this heat 
Is continually loading up thie wiloaded radium atoms! This 
theory possesses the merit of not violating the law of the con- 
servation of energy. Ile considered it a ** monstrous " hypo- 
thesis to suppose that the whole energy was stored up in the 
loaded radium atom. 

At the time when Henri Becquerel and Curie startled the 

scientific world with their discoveries in radioactivity, Kelvin 
was engaged in researches in continuation of his own brilliant 
early work on atmospheric electricity. He was particularly 
struck by Lenard's discovery, that ever y drop of fresh water 
falling on the ground or on the sea sends negative electricity 
into the atmosphere. He had noticed many years before that 
during an east wind there was a prevalence of positive elec- 
tricity in Brodick Bay. This he attributed to the wind passing 
over the sea. as ever y drop of salt-water spray falling on the sea 
sends positive electricity into the air. To prove that air can be 
electrified either positively or negatively it is suflicient to re- 
member that an isolated drop of pure water can be electrified 
and then wholly evaporated into the air. 

In 1894 Kelvin modified some of his conclusions as to the 
electrification of the atmosphere. He found that the burning 
of the lamp used in conjunction with his quadrant electrometer 
was sufficient to electrify the air in the neighbourhood. nega- 
tively. This led him to infer that the reason why he fonnd that 
the air in the neighbourhood of the old Glasgow college was 
generally nevatively electrified, was probably due to its position 
in the centre of a densly crowded portion of a busy manufac- 
turing city. He points out.that. negatively eléctrified air over 
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negatively electrified ground would be in unstable equilibrium 
and would produce that vertical current of electricity which so 
interests modern meteorologists. 

Kelvin’s 1871 Paper on " Navigation " is of general interest. 
A litle experience of practical navigation suggests that it 
might be a good thing to have books published giving the solu- 
tions of all possible spherical triangles, and hence save the 
labour otherwise entailed on the navigating officer. To do 
this, however, would require a staff of expert computers to 
work for 400.000 years solving 1,000 triangles a day. 
considered. himself. justified? therefore, in. bringing forward a 
modification of Sumner’s method which would appreciably 
lessen the every day calculations. 

The volume conchides with five brief biographies by Kelvin 


and his address 2$ Chancellor at Glasgow. The biography of 


Archibald Snueh is admirably done. Incidentally we ean infer 
something About Kelvins own bovhood. "His favourite 


reading was anything about the sea, commencing, no doubt, 
with 


of 


es of adventurers and buccaneers. . ..." "7 He had, 
urse, the ordinary ardent desire to become a sailor, inci- 
ntal to boys of this island." The obituary notice of Stokes 
shows us how much he and Kelvin had in common. " With 
Stokes, mathematics was the servant and assistant, not the 


master. His guiding star in science was natural philosophy.” 

We think that every engineer ought to read Kelvin’s oration 
on James Watt. Kelvin tells of the glow of pride he once felt 
when he heard Regnault refer to “la loi de Watt." 

Kelvin’s address as Chancellor of the 
University of Glasgow concludes the 
volume. In this address he gives a 
crushing rejoinder to those who re- 
garded the University of Glasgow as 
à stagnant -survival of mediievalism. 
The University of Adam Smith, James 
Watt and Thomas Reid was never 
stagnant. In anatomy, in chemistry, 
in physics and in engineering it. had 
done the most important pionecring 
work. 

It is fitting that Kelvin’s collected 
works should conclude with his eulogy 
of the University which he loved so 
well and to which he was bound by so 
many ties of affection. The editor, Sir 
Joseph Larmor, is to be congratulated 
on the snecessful completion of his 
work and so also is the Cambridge Uni- 
versity Press. The only misprints we 
have noticed are on p. 351, where 
the names of Dr. Nichol and Prof. John 
Nichol are spelt without the ©“ h.” 


ALEXANDER RUSSELL. 


The Steam Turbine (The Rede Lecture, 1911), 
Parsons, K.C.B. 


By Sir CHARLES A. 
Pp. 57. 


(Cambridge, 1911; Cambridge University Press.) 
Is. 6d. net. 


The lecturers objective, for this book is the record of the 
Rede Lecture for the past vear, seems to be to recount briefly 
and in historical sequence the gradual development of the tvpe 
of steam turbine associated with his name. The lecture is of 
the variety known as “ popular." 


Whilst the stvle of the book 
is such as will appeal to the general reader, the illustrations, 


reproductions of photographs and. drawings, will be of great 
interest to all engineers. There are 23 whole-page illustrations 
as well as many of a smaller size, so that more than one-half 
of the book is in the form of pictures. 

After deseribing the first Parsons turbine, and mentioning 
some of the difficulties eventually overcome in its design and 
construction, the lecturer proceeds almost immediately to the 
marme phase of turbine development. The using of turbines 
m conjunction with helical speed-reduction gearing for slow- 
Speed vessels is mentioned, and reference is made to the 
" Vespasian?” a cargo boat in which this arrangement has been 
ined. The gearing is arranged for a 200 to 1 reduction. The 
results extending over journeys aggregating 20,000 miles are 


' 
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wt adjustable condensers; D' 
E. line cable; F’, G and H’, blocx condenser, recziviny condens 
distant end of th» cable circuit. 


stated to be satisfactory, and the same tvpe of gearing is being 
used now for vessels at present under construction. The 
alternative arrangement for slow-speed vessels, a combination 
of reciprocating engines with exhaust-steam turbines, 18 de- 
scribed. On land, low-pressure turbines worked by the ex- 
haust steam from reciprocating engines are coming into favour. 
Although generally employed for generating electricity, they 
are also being tried in other services. One such turbine at 
present is satisfactorily driving by means of helical reduction 
gearing a steelworks rolling mill! The book is beautifully 
produced, and is worth reading. A. C. 


THE SEMI-BRIDGE SYSTEM FOR DUPLEXING SUB- 


MARINE CABLES. 
BY THE LATE J. KAJIURA. 


Tutroduction.—The double-block. bridge duplex method. of 
Dr. Alex. Muirhead has been most commonly used as the best 
in duplexing long submarine cables. Ht is well known that in 
that method such a number of artificial cable boxes as repre- 
sent the whole, or nearly the whole, length of the cable must 
be provided to obtain a perfect balance. If any practicable 
device which could substitute or decrease the number of boxes 
required in the ordinary duplex system and give an equally 
perfect balance were devised, the expense in setting up the 
system would be greatly reduced. 


; F, slide 
condenser ; H, receiving condenser; 1, receivine instrument; J.K. L and M, resistances; N, artificial cable, of 
which O and P are the beginning and the end resprctively ; Q. leak resiztanc: 3 
containing szlf-inductance; S, adjustable self-inductanc? ; T. U, V. W, X. Y. Z and A’ retardation resistances. 
of which X and A’ are instances of no resistances. B and C 


A, key or automatic transmitter; B, battery; C. balancing raooctat ; D and E. block condensers 


R, resistanc? containin? or not 


nsers; D shunt of artificial cables; 
er and receiving instrument respectively at the 


Fia. 1.— ARRANGEMENT OF NEMI-BRIDGE SYSTEM. 


After a continuous research in pursuit of such a plan as 
mentioned above, I have invented a method by which a perfect 
balance can be obtained more readily by using an artificial 
cable of only half the length of the cable, and for this invention 
patents have been obtained in Japan, Great Britain, Germany. 
France and the United States of America, under the name of 
the " Semi-Bridge Duplex System.” On. several long sub 
marine cables belonging to the Imperial Japanese Government 
this new system has given very good results. 


Principle—The " Semi-Bridue Duplex” is illustrated 
diagrammatically in Fig. 1, in which the duplex arrangement 
at the distant end of the cable circuit is much abbreviated for 
the sake of simplicity. 

When a sending battery is applied to one of the block 
condensers, which are interposed at both ends of the line cable, 
the cable throughout the whole length will ultimately attain 
a certam potential which is determined by the voltage used, 
the capacities of the cable itself and the block condensers ; 
this potential is hereinafter called * the ultimate potential.” 

" The ultimate potential" is by no means established at 
once ; on the contrary, not-only is there always a lapse of time 
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before a cable attains “the ultimate potential" but the 
relation of time and the rise or fall of potential is different 
according to the positions of the cable. At the two ends of a 
cable circuit a certain time passes before "the ultimate 
potential " is attained, while there is always a certain inter- 
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currents at the home station. The jerk is due to the residua 
magnetism of the iron core, which varies the self-inductance 
at the instant of current reversal. This phenomenon can be 
removed by the use of a smaller inductance, yet, as it is then 
necessary to make the resistance and capacity in the supple- 


mediate position where the required duration of time is much | mentary circuit correspondingly smaller at the same time, 


shorter, and the relation of time and the rise or fall of potential | the amplitude of the signal waves at the receiving station may 


can easily be imitated by a suitable simple means without 
resorting to artificial cables. | 

This intermediate position, which is hereinafter called “ the 
intermediate position," is generally at or near the centre of the 
cable circuit. 

It will thus be seen that, if only such artificial cables as 
correspond to that portion of the line cable lying between one 
end and ^ the intermediate position "" be used, and a suitable 
means, which can imitate the relation of time and the rise or 
fall of potential at “ the intermediate position " of the cable, 
be provided at the end of the artificial cables, an exact duplex 
balance can be obtained, there being no need for using so much 
artificial cable as to correspond to the whole, or nearly the 
whole, length of the line cable, such as is used in oydinary 


duplex systems. 


672 N.M. 


038 N.M. 44NM. 
109 Underground Aerial Line Line Cable 
409 Cable 
Recorder 


Artificial Cable 


To 
Transmitter 


This invention is based on the principle explained above. 
In the accompanying diagram the artificial cables N from O to 
P correspond to that portion of the line cable lying between 
its left end and “ the intermediate position," and the resis- 
tances of the parts of the circuit KLSM, branching from the 
centre of the balancing rheostat C, are so adjusted that the 
potential of I’ is equal to “ the ultimate potential " of the line 
cable; and in order to make the relation of time and the rise 
or fall of potential of I', so connected to the artificial cable, 
equal to that of “ the intermediate position " of the line cable, 
an adjustable self-inductance S and capacities B' and C', with 
or without retardation resistances, are introduced into the 
circuit, and in some cases a simple resistance, or a resistance 
having more or less self-inductance, is inserted between 
P and I’. 

In the accompanying diagram are shown two capacities, 
B’, C’, and two resistances, K, L; but generally one capacity 
and one resistance suffices for the purpose explained, although 
there are some cases where it is found better or convenient to 
use capacities and resistances that are more subdivided, or 
to use some artificial cables instead of capacities and resistances. 

In the accompanying diagram the principal parts only are 
shown, and it is understood that in some cases other resis- 
tances, capacities and self-inductances, which are not shown 
in the diagram, may be added according to the nature of the 
cable circuit. 

Those parts which are not specially explained above, such as 
shunt or retardation resistances of artificial cables, &c., have 
the same function as in the ordinary duplex systems, and they 
are to be modified so as to suit the nature of the cable circuit. 

I should like to call attention to the self-inductance, the use 
of which as an accessory in the imitating circuit characterises 
my system. If the self-inductance with iron core is used there 
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Fig. 2.—ARRANGEMENT OF THE SYSTEM AT THE NAGASAKI STATION. 


will be produced some slight jerk on sending quick reversal | since 1830. In England at that date there were two ; in England 


be found too small, so as it becomes necessary to have the 
sending voltage increased to enhance the amplitude. But 
with ironless inductance, on the contrary, this slight want of 
balance will not be apparent, and a perfect balance can be 
obtained. 

With the increase of cable length, the inductance and its 
subjoined condenser must be increased and the resistance M 
decreased generally. 

When proper adjustments are made on different parts of 
“the semi-bridge duplex," the relation of time and the rise 
or fall of potential caused by the sending battery «t the home 
station will be exactly similar in both the cable lving hetween 
its end and “the intermediate position " and the artificial 
cable ; so there cannot exist any P.D. between the two sites 
of the receiving instrument of the home station when that 
station sends signals, while the instrument 
faithfully responds to the signals sent from 
the distant station. With the ordinary 
duplex system it 1s sometimes found 
difficult, or very tedious, to get an exact 
duplex balance, but with the semi-bridge 
duplex it is much easier, and thereby the 


working capacity of cable circuits is 
a. increased. Moreover, the  semi-bridge 


duplex requires only about one-half of the 
artificia] cables used in ordinary duplex 
systems, thereby saving much expense and 
space. 

Practical Application .—]In 1909 the newly 
invented system was applied to a cable of 
672 miles which had been laid between 
Sasebo and Dairen (this route consists 
mainly of 130 lb. and 250 lb. copper. 
with some lengths of 200 lb., 100 Ib. and 
10 lb. in intermedaite places as well as some aerial lines 
connecting at both ends) ; and in 1910 to another cable of the 
same length between Nagasaki and Formosa (200 Ib. copper and 
180 lb. gutta-percha and some aerial lines on both ends) for 
duplex working, and a very satisfacotry result was obtained. 

Only 320 nautical miles of artificial cable are being used on 
each of these two cables. The following diagram shows the 
arrangement in a balanced state of the system at the Nagasaki 


station. 
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CONGRESS OF THE UNIVERSITIES OF THE EMPIRE. 


eRe neta Mae dici 


Tuesday, July 2nd. 


The Congress of the Universities of the Empire was opened 
at the University of London, South Kensington, London, to- 
day and, continuing over the subsequent days of the week, 
ends its deliberations on Fridav. This congress is made up 
of members from every university in the Empire, those attend- 
ing falling into two classes—delegates who are appointed under 
the seal of the university concerned and representatives who 
are appointed by the respective chancellors. At the opening 
meeting some 300 delegates and representatives, including 
several ladies, were present. | 

The Right Hon. The E4nr or RosEBERY ANP MIDLOTHIAN, K.G. 
(Chancellor of London and Glasgow Universities). in offering » hearty 
welcome to the delegates said that this was anageof congresses. sc mc 
of which were useful and some of which were superfluous. But it 
was seldom that 2 congress assembled to deal with a subject so vitally 
important, or one that should make such an appeal to every British 
subject as this. An empire founded upon universities was the best 
kind of empire and one to which not the “least Englander " could 
His Lordship then called thé attention. of those present to 


objeet. 
the immense growth in thé number of universities within-the Empire 


P 
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and Scotland together 6; and in the Empire 8. Now the Empire 
possessed 53. This incre:se was du» both to an immense demand 
and immense need, for while the older universities were established 
in sequestered cathedral cities the more rccent ones were to be found 
in great towns. It should indeed be the pride of every city worthy 
of the name to hold a university within its walls. These 53 univer- 
sities of the Empire represented 53 distinct problems. For himself 
he was against centralisation of uaiversity study, and universities 
should instead take upon themselves the tesk of supplying the great 
edor the age—the need of men. Tre work of a university should 
indeed he divided into three parts: the encouragement of research, 
the training of the higher intelligences, and the education of the great 
mass of the students. The lest was the most important function 
of the university. A universdty should take upon itself the task of 
imbuing its alumni with ur high moral qualities by the tone and 
atmosphere of its profesOrs ; and worry less about brains. At the 
present time in politig both state end municipal. there was a great 
need for universit y4rained mon, if they were not to degenerate into 
something very 4crilous for the well-being of the State. 
indeed, the task of z university to provide men. 


I t wes , 


Jf it did not, 
it was not d€charging its function. And it would become increasing] y 
difficul maintain the Empire without that intensity of character 
and i 


'otion from those of the university class 
tort, be a machine for producing men. 

Three short Papers on the '"* Question of Division of Work and 
Specialisation among Universities " were then read by Sir Alfred 
Hopkinson (Manchester). Dr. T. Herbert Warren (Oxford), and 
Sir Chas. Waldstein (Cambridge). The view teken by all three 


speakers was that in one sense of the word specialisation was im- 
possible in à true university ; 


A university should, 


that is. it was impossible for one uni- 
versity to provide teaching in arts alone, another in science. another 


in medicine, and so on. On the other hand, certain universities in 
ourse of time. owing to their geographical position or to the growth 
of tradition, had become particularly associated with one particular 
subject. Again, à professor noted for his work in som? particular 
branch of knowledge would draw numerous students to his lectures, 
This state of things tended to è degree of specialisation, and a uni- 
versity did its best work which ` found itself," which developed its 
own special advantages, whieh heard and followed its own inspiring 
call. These views on the subjcet seemed so generally to be those 
of the meeting that no one rose to speck when the chairman declared 
the discussion open. 


A Paper on the subject of *' Inter-University Arrangements for 
Research Students " was then read by Prof. W. Peterson (McGill 
University, Montreal). The author began by dealing at some length 


with the courses now available foc graduate students in American 


universitics. In these, graduate work was obviously the crown of 
the whole university curriculum. 


Tt was è stimu'us and inspiration 
alike for the teacher and the taught, end the aims and efficiency of 


& university could be most readily tested by the degree of pro- 
minence which it gave to this department. ‘This class of students 
had increased in the United States 50 per cent. in the last decade 
and tenfold in the last 30 vears. In this country, too, work of the 
same kind was being done where the London School of Economics 
made a special feature of its provision for specialist and research 
work done by post-graduate and other advanced students, especially 
those from other universities in the British Empire and foreign 


countries. That was an excellent watchword for the re-organised 
University of London. 


Nimilar work was heing done at Manchester, 
Liverpool, Leeds and Birmingham 


A point made in this direction 
was that graduate students from Colonial universities continuing 


their studies at Oxford or Cambridge for æ further two years 
could only obtain another bachelor's degre 


To remove this in- 
justice, it was suggested that the degree of Ph. D. might be introduced, 


especially for this class of students. Such a degree should involve 
residence for at least three years in one or more graduate schools, 
attendance at an adequate number of lecture eourses and a thesis. 
Turning next to the subject of mutual recognition of university 
degrees, the author pointed out that graduate students from any 
'anadi i 


Canadian university were allowed to continue their studies for the 
Ph.D. in any American university. But the universities themselves 
needed to examine with conscientious care their own responsibility 


in the matter of the multiplication of graduate schools. Whatever 
might be urged in favour of multiplication of colleges, it was certainly 
true that we needed comparatively few graduate schools. It would 
be well to make arrangements by which, in regard to higher work, 
the best talent in our own Empire should be encouraged to select 


and to find access to the best teaching in each branch of study, no 
matter where that teaching might be offered. 


DISCUSSION. 


In opening the discussion on this Paper, Principal E. H. GRIFFITHS 
(University of Wales) said that the functi 
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give the best talent the greatest opportunity, and the difficulty was to find 
the best talent. Post-graduate students were of three kinds: pro- 
fessional, those simply studying and those undertaking research. It 
was no part of a university's duty to aid the first class, and it ought to 
concentrate on helping those who had shown aptitude for research. To 
do this a probationary year at his own college should be imposed on the 
research student. If he passed through this satisfactorily he should. be 
granted a certificate which should be a passport to post- -graduat^ studies 


in the universities o£ the Empire. At the present time too many young 
men took up research when they were not suited for it. 


Such post- 
graduate students should be relieved from financial anxiety and the aim 
should be towards efficieney rather than quantity. 

Prof. H. B. ALLEN (Melbourne) thought there were not sufficient facili- 
ties in the way of interchange between Colonial and British universities. 
A student should not be required to go back in his training. He sug- 
gested that all universities should adopt statutes similar to Nos. 112 and 
113 of the University of London, by which bachelors of other univer- 
sities could proceed direct to the higher degree without further exami- 
nation, 

Prof. F. ALLEN (Manitoba) also pleaded for mutual recognition between 
univeriities, He also considered that the more post-graduate students 
there were the better, as long as the standard was not lowered. Unless 
some recognition of Colonial students on the part of British universities 


in the shape of an advanced degree was forthcoming. numbers would be 
diverted to the United States. 


Sir J. J. Tomson (Cambridge) said the real difficulty with which 
a post-gfaduate student was confronted was a financial one. And though 
many universities gave financial help in the shapo of scholarships to 
post-graduate students, the system of awarding scholarships to students 


of other universities was unsatisfactory. Millionaires should be trained 
to spend money on men rather than on buildings. 


Sir WM. TURNER (Edinburgh) described the system in vogne in Booteh 


universities where, owing to the beneficence of Mr. Carnegie, large sums 
had been set aside for the encouragement of research 


Prof. J. W. Barrett (Melbourne) said that the difficulty lay in the 
fact that the home universities did not recognise the commercial value 


of a higher degree than the baccalaureate, a point which Colonial univer- 
sities considered essential, 


Che number of research students should not 
be limited. 


Prof. E. RUTHERFORD (Mane he ster) said that every university in this 


country was ready and w iling to give facilities to every prope why trained 
craduate from another university. 


There should he no misurde rstanding 
on that point. 


The only difference was in the proccdure, The honours 


system in this country gave a degree of the same value as the Ph. D., for the 
granting of which no machinery existed. 


Principal PETERSON, in reply, complaincd that the discussion had been 
mainly concerned with scientific research. Some universities would be 
well advised to devote themselves to literary work. 


Wednesday, July 3rd. 
At the morning meeting cf the Congress on Wednesday the chair 


was taken by Earl Curzon oF KEDLEsTON (Chancellor of Oxford). 
who szid that Oxford bogged leave to join in the welcome which had 
been offered the day before to the delegates by Lord Rosebery. It 
was a mistake to suppose that the older universitics looked with 
disdain on the newer institutions. There was need for them both, 
and there should be no rivalry ; instead, each should advance on 
their way with well-ordered strategy. Tne newer spirit was indeed 
infecting Oxford, too, where technical and business teaching was 
now being taken up. They would always, however, cling to the best 


of their old traditions, thus affording a liberal culture 


e and sound 
training of the mind. The older universities were now, too, 
thoroughly democratic and were opening wide their doors to all 
classes. 

A Paper on * The Relation of Universities to Technical and Profes- 
sional Education " was then read by Prof. A. Smithells, Leeds. The 
outhor said that. in outline, the relation of universities to what is now 
commonly understood as technical and professional education may he 
deseribed in the following way. Professions and business vocations are 
more and more becoming learned csllings. cach developing a special 
body of knowledge, which requires for its full mastery end effective 
use an intellectual training of what may be called the university stand- 
ard. The special training so required is, for what are known as the 
learned professions and for some other clings., already provided in 
universities. Outside the universities, the training and the intel- 
lectual standards which are deemed essential for certain callings, are 
often regulated by associations of people representing the particular 
interest conceined. Such, for example, is the csse in this country 
with the Institution of Civil Engineers and the Institute of Chemistry. 
Further, we must note the existence of a great variety of special 
training schools with professional or technological zims. where à por- 
tion or the whole of the work is of university standard, but where 
there is no direct association with a university or with an incorpo- 
rated body representing a single interest. Lastly. thore are affilia- 
tion arrangements for the inclusion of technical studies. The next 
fact that I wish to emphasise is that the authorities who govern 
these outside institutions and associations are, to a large extent, men 


on of a university was to | engaged in the particular calling concerned, and are not primarily 
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they are to exert their proper influence, and if the balance of life is 
to be preserved between thought and action ; and they will continue to 
divert from industry intellectual talent that is born in it, and that 
would go back to strengthen, enlighten and ennoble it if the talent 
were well directed, and if it found that in the high courts of learning 
even technologies had an honourable place. 

The isolation of professional or technological studies, and their 
cultivation in separate institutions, seem to me to be fraught with 
serious dangers and disadvantages. In the first place, countenance 
is given to the mischievous tendency to distinguish between useful 
and useless knowledge. An entirely artificial cleavage is produced in 
the whole body of learning. which prevents that reaction between 
teachers, students and studies of different types that is so potent in 
correcting extravagances, in extending the mental horizon, in pro- 
ducing breadth of intellectual sympathy, and in giving a well- 
adjusted culture to the whole human being. It would, I think, be 
diffieult.to overstate the importance of the influence which comes 
from the close association in a place of learning of people of widely 
different interests and destinies. It means more than one can well 
say. It is at the basis of what we call liberalism in education ; it is 
the thing which works equally against pedan'ry and venality ; it 
is more than intellectual, it is spiritual. It is, I believe. all-im- 
portant and indispensable if we desire to imbue the rising generation 
with the true perspective of knowledge and of life. I am well aware 
that the cultivation of technieal and professional studies in separate 
institutions is favoured by some high authorities and is the accepted 
practice of some countries. Ican well believe that it has some advan- 
tages of convenience and may conduce to a certain kind of efficiency. 
Efficiency we certainly desire ; the close union of specialised knowledge 
with the practical arts is now a necessity of national existence. But 
national well-being depends in the end on something much deeper 
than intellectual efficiency and technical skill. We want first and 
foremost men of character, understanding and ideals, and in the 
organisation of technical and professional training, as in all educa- 
tional enterprise, this is a primary consideration to which sacrifices 
may be cheerfully made. For these reasons then, positive and 
negative, I am an earnest advocate for the actual embodiment of 


-academic in their interests and outlook. In some cases a munici- 
pality is the governing body. It is to be expected that in any re- 
adjustment of educational plans the existing governors will be 
tenacious of the authority they have already acquired. 
. » The question now is, What should be the attitude of the universi- 
ties in this complicated situation ? "They do not stand outside, they 
are already involved in it ; they cannot refuse to be interested. It 
concerns especially those newer universities, which are still develop- 
ing a fundamental policy. The main difficulties of the position 
appear to me to be these. On the one hand, it may be supposed 
that those who are primarily interested in special studies would be 
very glad to secure for them the certain advantages which come from 
incorporation in a university. They fear, however, lest the committal 
-of their interests to the academic government of a university might 
mean the loss of their own influence and the sacrifice of a vital element 
of reality in the studies themselves. On the other hand, the uni- 
versities cannot fail to recognise the growth of new studies and new 
«demands, differing in no easily definable way from those they have 
already recognised and met. Yet the number of these new studies 
and demands, the particular character of some of them, and, above 
all, the prospect of greater intrusion of the outside world in the 
regulation of university studies, give cause for reflection, hesitation, 
and, it may be, alarm. 
I think there is no doubt that, amid much activity in the institu- 
tion and recognition of technical studies by our universities, there 
still lingers in many minds a doubt as to the validity of the claim of 
applied science for a place beside more ancient subjects. This 
doubt, when it exists among the representatives of the traditional 
humanities, is not nearly so serious an obstacle as when it is enter- 
tained by the votaries of pure science ; for whilst the humanist will 
frankly avow his dislike of these “ utilitarian " studies, the man of 
science may declare his entire disbelief in their utility, and claim 
that the industria] arts are sufficiently served by the unpolluted 
streams of pure science. A change of opinion is, however, taking 
place, and the exclusive man of science is being forced to recognise 
that there is a whole realm of specialised knowledge, lying imme- 
diately outside his own domain and in close juxtaposition to the 
industrial arts, which may fitly engage the highest intellects to ex- | professional and technical studies in our universities. 
plore, to extend and to impart, and which in every respect has earned | that they will find not only abundant springs of intellectual nourish- 
its title to university recognition. ment, but also the influences that will keep them expansive and 
In discussing the present situation, I think it will be best to face | wholesome. It is there that they will bring a much-needed bond 
at once the fundamental question: What constitutes the fitness of | with a vast section of the working world, and help to keep in check 
a study for university recognition ? On this subject much has been | extravagances which are the opposite of their own. 
said and much may be said ; but I do not think we shall easily find I have alluded in an earlier part of this Paper to theexistence of à 
a better declaration than is contained in words used by our chair- | number of associitions representative of various professions and 
man. Speaking of a university, he says. “ A fourfold duty lies upon | industries, which have among their objects the regulation of the 
it: to provide the best teaching over the entire field of knowledge | training and the intellectual standards which are deemed essential 
of which its own resources and the progress of science may admit ; | for their several callings. It seems highly desirable that the interest 
to offer this teaching to the widest range of students ; to mould and | and the experience of such associations should be brought in to aid 
shape them not merely by the training of intellect, but by the disci- | the universities in the organisation and control of those departments 
pline of spirit, so that wherever they go they may be worthy citizens | which are concerned with technical studies. There seems no more 
or worthy servants of the State; and to extend by original inquiry | reason, for example, why, in a subject like engineering, the organised 
the frontiers of learning." (‘‘ University Reform," Lord Curzon of | bodies of the profession should not participate just as much in the 
Kedleston, 1909, p. 210.) regulation of university studies of that subject as the medical pro- 
It is, therefore, no solution of the question of the fitness of doubt- | fession does in effect in the study of medicine. And the same thing 
ful studies for university recognition, to suggest that they may be | applies generally to organised bodies, which are deeply concerned in 
relegated to the young institutions. On the contrary, if certain | th» education that is preparatory to the calling that they represent. 
studies are essentially alien to the purpose, or derogatory to the | Tne gain to the university of such relationship is very great. Not 
dignity of a university, they should be excluded with especial rigour | only does it bring with it a large amount of valuable advice to the 
from universities that are handicappod by the frailtiesof youth. Only | service of the university, but it breaks down the barriers which are 
one thing could b2 worse—*o propose a segregation of these doubtful | so apt to arise between academic and practical life, and ensures that 
studies altogether, because they are doubtful. What is it that lies | there shall be a vitalising contact between the university and the 
behind this suspicion of the studies that are in question ? It is un- | world outside. 
doubtedly the belicf that they are in their nature mercenary. I The difficulty of securing suitable teachers of applied science is no 
respect the apprehension that underlies this b2lief ; and if I believed | doubt very considerable. Whilst it is essential that such a teacher 
that the embodiment of technological and professional studies would | should have a first-hand knowledge and experience of the industry 
depress either the intellectual or ethical standards of university life, | towards which his teaching is to be directed ; and whilst he should 
I should, I hope, never raise my voice in favour of such a policy. It is | keep in mind industrial needs and industrial demands, and main- 
tim? the members of educational institutions altered their ways with | tain a sympathetic interest in the point of view of the man who is 
the progress of civilisation. Th^ universities stand at the head of our | limited on every side by industrial and commercial conditions, it is 
educational system, and from them flows the intellectual stream to | no less essential that he should be as much an enthusiastic lover of 
irrigate the plains where men do their varied tasks. It is at the ' knowledge and an eager seeker of new truth as any other teacher. 
universities that all types of education should reczive their sanction ! The qualifications of an ideal university teacher of applied science 
and their inspiration. It is not for universities to fold their | are, indeed, more complex than those of any other class ; and having 
arms and say, “ jy suis, j y reste, ond to look with disdain upon the ; regard to the temptations by,which such a man is beset to commit 
efforts of the multitude to get for them elves through the zealous aid | himself wholly to an industrial career, it must be regarded as a stroke 
of Government officials, municipal au:horities and men of business, | of good fortune when he is secured to a university. But when the 
something adapted to their new intellectual needs and appetites— | right teacher is found, he may be trusted to maintain the intellectual 
something they cannot find in the rigid articles of their educational | prestige of his subject, to keep it in every way worthy of its place in 
hierarchy. If the universities do this, they may, indeed, preserve a | the university, and to be scrupulous in regard to his own professional 
splendid isolation and do great things in mar y ways, which it is my | relations with the calling in which he is an expert. In conclusion, 
last wish to belittle; but they will lo»ve und. ne; what is essential if ' the author dealt briefly with the creation of faculties within a unie 


It is there 
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versity, and with the questions of the granting of degrees and of 
proper curricula. 

The reading of Prof. Smithells Paper was followed by a Paper by 
Mr. Stanley Leathes (First. Civil Service Commissioner) on the sub- 
ject of “ The Relation of Universities to Education for the Public 
Services.” In this Paper the author deprecated the laying of too 
great insistence on the study of natural sciences, mathematies, law, 
philosophy and political economy by those who intended to take up 
an administrative career. Nuch studies. he said, tended to narrow 
the outlook of students, and it was, therefore, of great importance 
that more attention should be paid to history. literature. foreign 
languages and especially to a right use of the written and spoken 


word. We give a short abstract of the joint discussion on these two 
Papers below, 


Sir IsamBbarRp OWEN (Bristol) said they should first rid their minds 
of the assumption that the main object of universities was to produce 
graduates. It was also a great mistake to suppose that only subjects 
which could be squeezed into the curricula for a degree should be in- 
cluded in university teaching. Such views had neither an historical nor a 
logical foundation, A university graduate ought to be one who was 
qualified to pursue further study in the subject of his choice, and for that 
reason the curriculum ought to be founded on broad foundations. It was, 
indeed. the function of a university to impart every degree of know- 
ledge not provided by other public means. For this reason it would be 

a good thing to ensure that the curricula in all universities should be the 
same. Then the student who had passed satisfactorily through a course 
at any one university could be granted a qualifying certificate which 
should allow him to proceed to a degree 
extent in one particular subject. | 

Prof. H. Lovis (Armstrong College). dealing with the subject from 
the point of view of the engineer, said that a university was only intended 
for men procceding to the higher ranksof that profession. To insist on 
this point was not to do away with the democratic character of a uni- 
versity, the course to which might be made open to everyone by means 
of scholarships. An important point in this connection was the low 
value at which employers rated college-trained men, Such a state of 
things only existed in Great Britain. Indeed. in the colonies and else- 
where the college-trained man found ready acceptance. This state of 
things was largely due to employers’ fondness for the apprenticeship 
svstem and to the late recognition in this country of the value of tech- 
nical education. In the early days, it was true, technical subjects were 
not taught by the right people, but now there were few technical pro- 
fessorships not held by practically trained men. It was necessary that 
aman forsuch a post should after leaving college take up industrial work 
before entering the teaching profession. He deprecated very strongly 
the establishment of college workshops, where the students learnt slip- 
shod workmanship and false economy, which might injure the whole of 
his after career. He should leave the institution with nothing to unlearn. 

Mr. R. BLAIR (London County Council) spoke from the point of view 
of the student who did not go to the university to get his mind trained, 
but to be put in the way of earning a living. He thought more ought to 
be done by universities in providing information about the courres they 
provided for students and also in obtaining information about the 
colonies and. foreign countries which would be useful to them in seeking 
appointments there. 

After two other speakers had said a few words, the Chairman called on 
Dr. J. W. Barrett (Melbourne) to read a Paper on * Interchange of Uni- 
versity Teachers; Conditions of Interchange." The author submitted 
three alternative plans whereby English and Australian. professors 
might each deliverone year’s lectures in the other’scountry. This would 
be done through a bureau. The vacations could be utilized by the study 
of the scientifie conditions of the country. Several speakers criticised the 
scheme, chiefly on financial grounds.! 


by specialisation to a greater 


The meeting this afternoon was presided over by the Right Hon. 
A. J. BALFOUR, who in his opening remarks called attention to the fact 
that education was something more than intellectual training or the 
acquisition of useful knowledge. It dealt elso with the training of 
the whole man. In this country they knew thet the most important 
pert of the training at the University wes due to the collision of 
minds between the undergraduates. But they did not have it 
brought home to them with the seme insistence as it was in the 
Fast that there must be e collision. between the growth of scientific 
knowledge in all its brenches and the traditions, beliefs and 
customs which. afterall. were the great moulding forces of social 
men. This collision wes of especial importance in the East, where 
some of its incidental characteristics were not without danger to 
some of the best and highest interests of the great Oriental races. 

Subjects of importance to Eastern students were then dealt with 
by Sir F. Lugard (Hong-Kong). Dr. J. C. R. Ewing (Punjab). Sir T. 
Raleigh. the Hon. Devaprased Sarvadhikary (Calcutta) and the 
Rev. J. M. Russell (Madras). 

A Paper on '' Residential Colleges and Hostels " was read by 
Mr. E. B. Sargant and was discussed by Principal Childs (Reading), 
Principal Parrock (Lennoxville) and Prof. Geddes. 


We shall vive an account of the meetings of the Congress held 
yesterday and to-day in next week's issue of THE ELECTRICIAN. 


MEAE 
ain 


CORRESPONDENCE. 


C 
A COMBINED SUMMER MEETING. 

In our issue of June 21 we published some letters as to 
the desirability of holding a combined summer meeting.* We 
have now received the followin letter from Mr. W. W. Lackie, 
which pressure on our space last week compelled us to hold 
over :— 

TO THE EDITOR OF THE ELECTRICIAN. 

SIR: I have your letter of the 15th with copy of leading 
article from THE ELECTRICIAN of June 14th, which has not 
received mv attention before owing to my having been absent 
from Glasgow at the Harrogate Convention. This matter 
was referred to by our President, Mr. Wilkinson, 1n his speech 
replying to the toast of the I.M.E.A. on Wednesday night last. 
I personally think that a combined summer meeting, say once 
in 5 or once in 10 years, would be an excellent arrangement, but 
beyond this I feel that the I.M.E.A. have so many interests 
peculiar to themselves that they should meet annually under 
their own auspices to discuss these.—1 am., &c.. 

Glasgow, June 25. W. W. LACKIE. 


TRAMWAY STATISTICS. 
TO THE EDITOR OF THE ELECTRICIAN. 
I have drawn attention many times to the publication 
in the technical Press of misleading statistics in connection 


with tramway undertakings, and I was sorry to notice that in 
vour last issue your lender: -writer. 


SIR: 


who is usually so accurate, 
should have fallen into the error of attempting to compare 


the working expenses and the ratio of working expenses to 
revenue of tramway undertakings which have their own power 
stations with those which purchase their energy from another 
department. It is scarcely necessary to point out that in the 
former cases the working expenses include under the head of 
power expenses the works costs only, and no part of the fixed 
costs, whereas in the cases where energy is purchased the 
power expenses cover not only the fixed costs but in many 
cases a substantial profit to the electricity. department.— 


I am, &c., 


Manchester, July 2. J. M. MCELROY. 


[We quite admit the correctness of Mr. MeElroy's views.— 

Ep. £.| ———— 
PRESSURE REGULATORS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: We have read with interest the abstract, in your issue 
of the 21st inst., of Mr. Watson's remarks on the above subject: 
at the [. M. E.A. Convention and the discussion following. 

Mr. Watson remarks that probably the best regulator for a 
direct-current system is a battery and automatic booster. 
In the discussion no one challenged this view, and we are sorry 
that there was so little further said on the matter. There can, 
however, be no doubt as to the truth of Mr. Watson's remark 
and we should like to point out that in addition to the advan- 
tage of having the battery as a stand-by, the further great 
advantage is secured that a constant generator load is main- 
tamed with a battery and quick-acting reversible booster. 
Constant load and constant pressure go together, and the size 
of battery required to give such results is really much smaller 
than is generally supposed. Compounding of the generating 
plant if desired is very easily arranged for in conjunction with 
a constant current. 

The first cost of the battery-booster plant is more expensive 
than the mere installation of a voltage regulator for the 
machines, but it has been repeatedly shown that such a plant 
properly designed on a fluctuating load can repay the capital 
spent on it in a very short time indeed. 

Mr. Watson considers that the ideal place for the regulator 
is at the consumer's premises, and probably this is correct ; 
the provision of a battery and automatic booster there, con- 
trolled by either voltage or current, gives the station engineer 


& consumer at constant load, and the consumer & constant 
voltage. 
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this there is & regulating handle end a relay to regulate the proper 


As was pointed out by Mr. Watson, and in the discussion, 
absolute reliability 1s essential in regulators controlling alee 
trical plant. but complaints were made that some of the regu- 
lators in use are defective in this respect through their depen- 
dence on vibrating contacts, Which sometimes stick. In this 
respect the *“ Entz " regulator gives absolute satisfaction ; it 
is mechanically strong in construction, the acme of simplicity 
as regards adjustment and operation, and without moving 
contacts of anv kind. In conjunction with a battery and 
booster it can give both a steady generator load and a steady 
voltage in the “highest degree, and this fact considered along 
with its simplicity renders it the best to instal in a generating 
station, a sub-station or on a consumer's premises. 
Of the many installed there is not one which has failed to 
give e satisfaction ; troubles of the kind experienced with the use 
of contact regulators are absolutely impossible. 
We may add that the “ Entz ” plant can be emploved on 
alternating-current as well as direct-current svstems.—We 


THE CHLORIDE v 'TRICAL STORAGE Co. (LTp.) 


are, &c. 
S. NAYLOR, General Manager. 


Pendlebury, June 27. 


THE LIMITATIONS OF ALUMINIUM. 
TO THE EDITOR OF THE ELECTRICIAN. 


Siz: Since my last letter in your columns on the above 
subject I have, by the courtesy of Messrs. W. T. Glover & Co 
received a copy of the * Vade Mecum," which I have perused 
with great interest. I am obliged to sav, however. that mv 
opinion remains unaltered—viz.. aluminium conductors do not 
receive sufficient attention in this country. This appears in 
part due to the somewhat stringent regulations in force for 
overhead wires, which call for a factor of safety of five with 
very high wind pressure. The effect of this, of course, is to 
vive a much greater deflection on conductors of aluminium due 
to their greater diameter. As a recent article in the “ Elec- 
trical Review " (May 10th, p. 771) pointed out, however, it 1s 
xtremelv small sections of wire that this becomes of 


onlv for e y 
moment. As a matter of fact, in this country aluminium 


conductors are being run with spans just as long as for copper, 
and in one instance at least, where regulations do not apply, a 
span of over 400 ft. is being run with 00 S. W.G. aluminium 
wire. 

Doubtless the cable makers have excellent reasons for the 
attitude thev take with regard to aluminium, but from the 
users’ point of view there is certainly every reason for inquiring 
into the relative advantages of copper and aluminium in erect- 
ing transmission lines or layi ing down cables.—] am, &c., 


London, June 24. SCORPIO. 


A CONVERTER FOR POLYPHASE CURRENT AND 
SMALL OUTPUT.* 


BY P. STEIN. 


At the fire station in Magdeburg, en clectromobile is used for con- 
veving injured persons to the hospital. end the batteries which are 
used on this e:rrioge have for some time past been charged by 
polyphase converter. menufactured by the Niemens-Schuckert firni, 
and very good results have been obtained. The output reaches a 
maximum of 6 k.v.a. in direct current. This 2app»ratus is suitable 
for charging bstteries for eleetromobiles, where current is teken from 


The normal output on the direct- 


a polyphase centre! station. 
current sido is 50 amperes at anything between 80 and 130 volts, 
and this voltoge is suitable for the ordinary electric esr, carrying 


between 40 end 44 cells. The eppsretus can be made for lower but 
not for higher voltages, end is ususlly constructed for a voltage 
between 120 end 500 on the polyphese side with a frequency of 50. 
The advantages of this system 23 comp2red with & motor-generetor 
lie in the efficiency, which in the former csse is from 85 to 90 per cent., 
while in the letter it only reaches 70 per cent. 

The converter in question consists essentially of à transformer 2nd 
a commutator, the latter being driven by à synchronous motor, the 
brushes on the commutator veig: of course, fixed ; in addition to 


* Translated from the “ Elektrotechnsiche Zeitschrift. m 


switching-in of the converter. 


The transformer is an ordinary three. 
phese transformer, end from the three windings branches are 
brought to s three-phese step-by-step regulator. By means of & 
hendle the secondery voltege is therefore easily adjustable. The 


secondary winding of the tronsformer is such thet 12-phase current 18 


given out to the 12 slip-rings which leed to the commutator, which 
hes 24 segments, The senchronous motor, Which is of the self- 
starting tvpe, hes four poles , ond runs with à frequeney of 20 at 
1.500 revs. per min. The commutetor is provided with cerbon 
brushes, speced èt intervels of 90 deg. The veriations in the direct 
current tapped off from these brushes is very slight, 2nd no displece- 
ment of the brushes is necessary ot ony timo. The only adjustment 
that is needed is to fix the brushholders once for èll in è position indi- 
cèted by è certain mark on the beering. The synchronous motor is 
of such è type thet it mèy heppen thet the polerity of the co!lector- 
brushes is not proper for connection to the battery to Fe charged at 
the moment of switching on. It js è metter of chance whether they 
are right or wrong, end yet if èn error èrbes it isautomatically recti- 
fied in the following wey. There is è protective device, worked in 
conjunction with è reley, end by mercly turning the regulating 
handle the proper adjustments are mede. The connection between 
the battery end the brushes of the commutetcr passes through th» 
regulator end the protective device, which in the first instance keep 
the circuit open. At the terminals of the “ protector ” there is 2 
voltage which verics with the polarity of the converter, end is either 
the sum or the difference of the battery end commutetor voltages. 
This voltage passes to the relay, which opens the circuit directly the 
armature is attracted by the megnet of the relay. If the polerity is 
wrong the relay receives the sum of the volteges of battery end con- 
verter, the ermature is attracted and therefore opens the circuit. 
If the polarities happen to be right, there is no voltege at the ter- 
minals of the relay. which is therefore put out of action, and the 
circuit is closed. There ere nine possible positions for the regulating 
handle, as follows: (1) A position in which all circuits are discon- 
nected. (2) The synchronous motor starts. (3) The primary of the 
trensformer is switched on. and there is 2 volt»ge et the commutator 
brushes. (4) The bstterv is joined to the converter, subject to the 
eforementioned ection of the relèv. (5) The “protector” is 
switched on, and if the relèv in (4) he d exerted no effect, the circuit 
is closed detinitelv, and current is seen to psss to the bzttery through 
the emmeter. If no current posses, the hendle is turned farther. 
(6) end (7) The various connections sre broken. (8) The battery is 
now joined to the commutetor brushes in the opposite sense from 
thet which took place in (4). The reley in this ese hss no effect. 
(9) The winding of the protector receives current, end closes tho 
cherging circuit. From this it will be seen thet the charging of the 
battery takes plece with the regulating hendle either in the position 
(5) or (9); end the ammeter indicates which of the two positions is 
the correct one. The connections, which are mede by turning the 
regulating handle, are effected by a eviindrics! device with contacts, 
similar to those used on tramway controllers. Two instruments are 
provided; the one gives the voltage on the commutator brushes, 
and the other the outgoing current. The regulator is of course 
turned into position (1) when the charging of the battery is complete. 
The `“ protector " is provided with à second armature, which acts 
when the outgoing current exceeds è certain meximum, end acts 
therefore 23 a maximum cut-out. The relay provides against any 
wrong connection between the converter ond the battery. But when 
the motor is sterted, core must be token to see thet. it rototes in tho 
direction of a red arrow, which is seen on the outside of the ease ; if 
it runs in the wrong direction two of the polyphsse connections must 
be interchanged. The actus! construction may be described as 
follows : The converting app 3retus is pleced on the top of 2 esst-iron 
framework, and consists of à synchronous motor, a commutator, 
together with slip-rings and brushes. Inside the c»;t.iron freme- 
work the various accessories are housed. In the middle is the trèns- 
former; on the right the step-by-step reguletor, controlled by a 
lever which projects on the right-hand side; on the left, the con- 
troller or regulating device proper, the actueting hsndle of which 
projects at the top near the motor; and the * protector " end relay 


are also mounted inside. 


-——Á — eens 


Exhibition.—On June 7 a representative mecting of citizens of 
Cape Town, with the Mayor (Mr. Frodk. Smith) in the chair, Twelve 
additional members wore elected on the existing Committee to dis- 
cuss the question of holding : an International or South African Exhi- 
bition at Cape Town in 1916 or 1917. and the Committee were autho- 
rised to communicate with the various corporations, public bodies, 
chambers of commerce, &e., throughout the South African Colonies 


with a view to enlisting their co-operation, 
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the system should continue through Hove. It was intended to run the 


Of course, it may be that there are no vessels in the regions from which we 
have failed to hear, but the movements of steamships can be calculated 
with tolerable accuracy. The burean is able to keep in touch with 
weather conditions by cable from Havana, Bermuda, Turks Island and 
The wireless is useful to the Weather Bureau even when 
it refuses to work on account of electrical interference, I doubt very 
much if the wireless will ever supersede the cable. Rather, it will su pple- 
At the present time, when accuracy and 


such points. 


ment the submarine service, 
secrecy are necessary, the cable is of the highest value.” 


PARLIAMENTARY INTELLIGENCE. 


LONDON ELECTRIC RAILWAY BILL. 


On Friday last a Select Committee of the House of Lords commenced 


the consideration of this bill, which authorises a new electric railway 


from Paddington (the new terminus of the Baker Street and Waterloo 
Railway) to Qucen's Park, where it will make a junction with the London 
& North-Western Railway from Euston to Watford, which is now being 
converted to electric traction. The L. & N.W. Co. have agreed to 
find £1,000.000 (npon which the London Electric Railway Co. will pay 
interest) towards the cost of the Qucen's Park line and the rolling stock, 
and the London Electric Co. are under agreement with the North- 
Western Co. to run a minimum of four trains an hour from the Elephant 
and Castle to Watford, via the projected Queen's Park line. The pro- 
moters also scek power to take over the authorised railway from Edgware 
to Golder's Green. This line (441 miles long) was sanctioned in 1902, and 
the London Electric Railway Co. propose to construct the railway as 
part of the Charing Cross, Euston & Hampstead Railway. 

On Monday evidence was heard as to the proposal to construct at the 
Oxford-cireus station of the Baker Street & Waterloo Railway a moving 
stairway, the exit of which was to be constructed on the footpath of 

` Argyll-street. The proposal was opposed by the Corporation of the City 
of Westminster and the London County Council on the ground that there 
Was no reason whatever why the exit should not be constructed on the 
company's own property, and that if the encroachment on the foot path 
were sanctioned it would seriously impair the efficiency of a scheme of 
street improvements which was contemplated in the neighbourhood of 
Oxford-cireus at a cost of £120,000. l 

The company said that while it was possible so to construct the stair- 
way as to bring the exit on to the company's premises, it could not be 
done with the same convenience and safety to the travelling public as 
if the exit were made on the footpath. 

The Committee found that the exit on the 
be allowed. 

Oa Tuesday, the Commitiee heard evidence as to the projected Pad- 
dington to Queen's Park railway, on which there would be three stations. 
In each case communication with the surface would b: by means of mov- 
Ing stairways and not by lifts. The estimated cost of the line is £710,900. 

The Committee found the preamble prov.d and, clauses having been 
adjusted, ordered the Bill, as amended, to be reported for third reading. 


public foot pith should not 


BRIGHTON TRACKLESS TROLLEY SCHEMES. 


A Select Committee of the House of Commons has been considering 
the Bills of Brighton & Hove Corporations for the equipment of tram- 
Way routes on the trackless trolley system. 

Mr. Luoyn. K.C.. on behalf of Brighton Corporation, said the Bill was 
one to enable * through " communication cast and west. Brighton and 
Hove set their faces against the use of the sca front for ihe purpose, and 
Western-road was too narrow for tramways. The Committce of the 
House of Lords had decided that the trackless trolley system was tho 
most sulted for the purpose desired, and the two Corporations, by mutual 
agreement, would. under the present proposals, secure running powers 
over cach other's routes, and would work in harmony. An agreement 
had been come to with the Brighton, Hove & Preston Uniti d Omnibus Co. 
In regard to the working of the Rottingdean linc, and the only opposition 
came from the British Electrice Traction Co. which had been merely 
kee ping alive the statutory powers between Hove and Shoreham. The 
Omnibus company had sought powers to substitute the trackless trolley 
for the present system of motor and electric omnibuses, and Brighton 
Corporation recognised that it would be only fair if the Company was 
driven off the road. to arrange to pay them some compensation. An 
agreement was made to pay a certain sum on the Company agreeing to 
withdraw their Bill and hand over their authorised powers. As Brighton 
Corporation were also seeking powers to run motor omnibuses in con- 
Junction with the tramways and trackless trolleys. he submitted that the 
British Electric Traction Co. had nothing to object to. He asked the 
committee to say the company's case had no merits; that they had 
not carried out what Parliament had authorised them to do and had 
allowed their line to be derelict. 

Ald. GEkRE and Ald. WirsoN gave evidence in support of the Bill and 
as to the need for cast and west facilities. 

Mr. J. B. HAMILTON, general manager of Leeds tramways, said that. 
compared with tramways, the trackle 
and in overhead equipment was identical. It was quite safe, and the 
traffic was flexible and mobile. He had gone carefully over the proposed 
routes and found the system, in his opinion, to be peculiarly valuable 
under the local conditions. Brighton and Hove were practically one, and 


special treatment. 
of the effect of breaks in his own system. 


immediate increase of traffic amounting to 50 per cent. 
for both Brighton and Hove showed what might be termed satisfactory 


surpluses. 


streets, 
essential. 


the Hove Bill. 
the through traftic would be satisfactorily dealt with by trackless trolleys. 


less trolleys, as compared with motor omnibuses. 
cally noiseless. 


ss trolley system was equally reliable | 


trolleys and the trams along the same routes. At certain seasons of the 


vear there was a very. great amount of tratie, and it was intended 
under those conditions that the vehicles should be arranged to run upon 
the roads in addition, The roads were very wide indeed. 

This concluded the case for the Brighton Corporation Bill, and 

Mr. Barrocvg BROWNE, K.C.. opened the case for the Hove Corporation 
Bill. The one complication of the case, he said, was the tramway, which 
had always been trying to live by making itself aggressive by getting 
powers to run through Hove and Brighton. The company had merely 
bcen working just sufficient. until quite recently, to kee p themselves alive. 

Ald. Marks, Mayor of Hove, gave evidence and said Hove did not want 
trackless trolleys. They were forced to accept the position because the 
House of Lords Committee so decided. The only object of Hove in pro- 
moting the Bill was that if the House of Lords decided that that was to be 
th: means of transit between Brighton and Hove they should be masters 
in theirown house, and rather than any outside authority should have the 
promotion of the Hove portion they would undertake to do it. 

Evilexce of other ratepayers in supp riof the Hove scheme was given. 

Mr. J. B. Hamivtos was recalled, and said he was consulted on the 
whole question of traction through Brighton and Hove. Considering 
the matter from the point of view of what would be best for the public, 
he carly arrived at the conclusion that trackless trolleys were the best for 
both. The peculiarities of Brighton in regard to density of traflic in 
the main “ through " streets, and also the width of the streets, required 
It would be a disaster to have two sets of traction, 
which would involve a change ai the boundary. He had had experience 
After the break was got rid of 
In one instance there had been an 


the receipts increased enormously. 
His estimates 


In the case of Hove, by running through, he estimated there 
ary ten i i 
would be à net surplus of £3,408'per annum. 1f a change had to be effected 


at the boundary, in the light of experience at Leeds and Bradford, he 
estimated that there would be a loss to the whole undertaking of at least 


£1.279 per annum. 


Mr. C. J. SPENCER, of Bradford, was strongly of opinion that the system 
was the best one in the peculiar circumstances of the narrow Brighton 
A through system for Brighton and Hove was absolutely 

He agreed with the figures given by Mr. Hamilton. 

After hearing further evidence the Chairman intimated that the 


Ventnor- villas route should be excluded. aid 


A good deal of local evidence was then taken in connection with 
m r EI . . 
Mr. John B. Hamiiton, of Leeds, said he was quite sure 


For quietness and freedom from smell, everything was in favour of track- 
They could be practi- 


The objection to overhead wires was purely sentimental. 
In his opinion, for a residential district they were really better than motor 


"buses. 


The Mayor of Hove was recalled, and, in reply to the Chairman, 
repeated his personal views that he was not strongly in favour of the 
system, but in his representative capacitv, as previously explained, ho 


supported it lovally. 
On Wednesday the Committee pas-ed beth Bills and ordered them to 


be reported for third reading. 


BINGLEY TRAMWAY PROVISIONAL ORDER. 

On Tuesday a Select Committee of the House of Commons considered 
the Bill to contirm a Provisional Order granted by the Board of Trade 
to Bingley Urban Council, authorising the construction of a tramway 
through the urban district of Bingley and connecting with the Bradford 
tramways. 

Mr. Ditton, for the promoters, said the proposed tramway would be 
over 3 miles in length, and was situated wholly in the area of the Urban 
Council. The West Riding County Council opposed. and urged. that 
certain portions of the route should be widened before the tramway lines 
were authorised. The promoters agreed that certain road widenings 
were necded, but they contended that a large portion of the cost should 
be borne by the County Council, who were responsible for the care and 
maintenance of the road over which the proposed tramways would pass. 

Mr. Hiram BorToMLEY, surveyor to Bingley Council, said the tram- 
vay was greatly needed in the district... Portions of the route requircd 
widening, the cost of which he estimated at £11,000. 

Mr. C. J. SPENCER and Mr. W. C. S. Dawson and others gave evidence 
in support of the scheme. | 

The Committee agreed to pass the bill subject to certain conditions 
as to widening. including the widening of the main strect to 40 ft., three. 
fourths of the cost to be borne by Bingley and one-fourth by the County 


Council. 
hn D 

Provisional Ordera.—On Tuesday a number of Bills to confirm 
provisional electric lighting orders were passed. by the Unopposed Bills 
Committee of the House of Lords and were ordered to be reported for 
third reading. The provisional orders include one which empowers the 
Klectrical Distribution of Yorkshire (Ltd.) to include in their area of 
supply the urban distict of Burton and the parish of Cawthorne, in 
Penistone rural district; similar powers wer» given to Doncaster Cor. 
poration with respect to the urban district of Wheatley. In the Ilkley 
District Council Order the area of supply is the urban district of Ilkley 
and the parish of Wharfedale. The Pontefract Order authorises the 
transfer of the powers obtained by the Corporation in 1907 to the York- 
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shire (West Riding) Electric Tramways Co., which will supply the 


aaa i 1 
borough with clectricity from the existing generating stations at Castle- 
ford. 


! Bradford Tramways Order.—The Bill to confirm the Bradford 


rer r i yy M - 
Tramways Provisional Order has been passed by a House of Lords Com 


mittee as an unopposed measure. The order authorises an extension of 


routes in connection with the trolley vehicles sanctioned in 1910 and six 
new routes are specified. Similar conditions as to fares and other 
administrative matters are applied to the new as to the old routes. 


Lanarkshire Tramways Bill.—This Bill will nov go fcrward asan 
unopposed measure. 


L.C.C. Tramway Rating.—In the House of Commons last week Mr. 
Kellaway asked the President of the Local Government Board what was 
the total amount and the amount per vehicle paid last year in rates on 
the track towards road making and maintenance and towards cost of 
road widenings by the London County Council tramways and the motor 
omnibus com panies respectively in the administrative county of London. 

In reply. Mr. Joun Burns stated that he was informed by the London 
County Council that in the year ended March 31, 1912, the amount paid 
by them in rates on the track of their electric tramways was £08,526 (£84 
per car in use), that the estimated charge for road making and main- 
tenance was £120,000 (£102 per car), and that the amount paid towards 
cost of road widenings was £23,030 (£20 pcr car). He had no information 


as to the rates paid by motor omnibus companies. Rates were not 
assessed on moveable property. 


New Acts of Parliament.—On June 25 the Royal Assent was read 
to the following Acta :— 
Falkirk and District Tramways Order Confirmation, Belfast Corpora- 


tion, Sidmouth Urban District Council, Ramsbottom Urban District 
Rail-less Traction. 


LEGAL INTELLIGENCE. 


[m 


British Westinghouse Electric & Mfg. Co. v. Underground Electric 
Railways Co. of London. 


The House of Lords (the Lord Chancellor, Lords Ashbourme, Maec- 
naghten and Atkinson) have continued the hearing of this appeal by 
plaintiffs against a judgment of the Court of Appeal in favour of 
respondents, 

Sir A. Cripps, in concluding his argument, submitted that his clients 
were liable only for the additional cost of working the turbines and turbo- 
alternators supplied under their contract. The commercial life of those 
machines was found by the arbitrator to be at an end when the Parsons 
machines were purchased, and he also found that it would have paid 
respondents to buy Parsons machines even although appellants’ machines 
had been in accordance with the contract. 

Mr. J. D. FirzZGERALD, K.C., on behalf of respondents, submitted that 
no real ground had been made out why the order appealed from was not 
perfectly right. The fact that the Parsons machines were better, and 
that it would have piid respondents to substitute them for appellants’ 
machines, even if the latter had been in accordance with the specification, 
was quite irrelevant, for the measure of damages was fixed at the date of 
the breach, and subsequent retrenchment in working ex penses only went 
to reduce the quantum of damage. 

The LORD CHANCELLOR thought the real. point of the case was the 
finding by the arbitrator that the commercial life of the turbines had 
expired when they were replaced by Parsons machines. 

Mr. FitzGeraup thought the point of the case was the relevancy or 
otherwise of the facts found by the arbitrator to the quantum of damages 
which respondents contended they were entitled to get on their counter- 
claim. The arbitrator had found that the respondents necessarily must 
have substituted. Parsons machines, because they embodied the latest 
Improvements on the market of any machines procurable, and wer? in 
that sense essential forthe working in an up-to-date manner of their under- 
taking. If that finding, that the outlay was one necessarily incurred, was 
correct it followed that the cost was part of the damage which flowed from 
appellants’ breach of contract, and as being the reasonable and proper 
thing to do to mitigate the damage from the breach. He submitted that 
the decision appealed from was right, because the arbitrator found as a 
fact that the purchase of the Parsons machines was a reasonable and 
prudent course, and that it mitigated or prevented the loss or damage 
which would have been recoverable from appellants if they had con- 
tinued to use appellants’ defective machines. There was nothing in the 
argument that the award, on the face of it, was bad in law. 


Mr. Roskirr, K.C.. followed on the same side, and after the conclusion 
of the arguments, judgment was reserved. 


National Telephone Co. v. Postmaster-General. 

The hearing has been continued of this arbitration, the object of which 
is to ascertain the amount to be paid to the National Tele phone Co. on the 
transfer of its undertaking to the State. 

Mr. STANLEY J. GODDARD, accountant and general superintendent of 
the National Telephone Co., on cross-examination by the Solicitor- 
General, stated that the total expenditure on capital account of the 
company for the period from 1895 to 1910 was £11,035,070. and the 
revenue account £15,340,255, and the average cha rges on plant amounted 
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to £504,374. Witness admitted that they charged to revenue account 
what really ought to have been charged to capital account, and the 
figures in the books should be larger. Having answered a number of 
questions as to the basis upon which the figures were calculated, witness 
said he had understood that the figures given by him were only estimates. 
Plant cost would not include the cost of supervision. The figure of 
£5,080.000 in the company’s books under the heading of capital ex pen- 
diture included, in addition to the plant cost, a certain amount for su per- 
vision. It was possible to ascertain the true plant cost out of the books of 
the company. 

Sir ArEx. KENNEDY said that, though not a telephone engineer, he 


considered that Mr. Gills estimate that the undertaking would take 12 
years to construct was not unreasonable. A contractor in entering into 
a contract for the construction of a large work within a number of years 


would have to take many factors into consideration. If the contract 
was for several millions, the contractor would have to incur interest on 
the borrowed money as well as ex penses in raising the loan. 


If he agreed 
to do work that would require 12 years to complete he would have to 


guess at the variation of prices of material and labour that might occur 
during the period. 1f a company had actually constructed the work and 


knew the prices which had been paid it would know the figures mueh more 
3 

accurately than a contractor would. He approved the company's eal- 

culations so far as they related to things of which he had himself had 


experience, and he considered the life attributed to the various articles 
of plant as reasonable. 


The method of depreciation adopted was fair 
to both seller and purchaser. 


Sir ALFRED Cripps said that, as the result of the consultation, both 
he and the counsel for the Postmaster-General had arrived at the con- 
clusion that there would be advantage to both parties in an interim 
award before the Court adjourned for the long vacation. The evidence 
of the Company would carry on to that time it was thought, but there 
might be given ground for an award by the Commission of about 
£3,000,000. The Company wanted the interim award in the interests of 
its preference shareholders; the Government wanted it because the 
sooner any portion of the money was paid off the sooner the Govern- 
ment was released of the obligation to pay interest upon it. 


Mr. Justice LAWRENCE said if there was any advantage in an interim 
award they would make it. 


"ir ALFRED Criprs said that according to the Act of Parliament the 
money was not to be paid to the Company by the Government, except on 
an award made by the Commission. 

Sir d. NIMON supported the suggestion made by Sir Alfred Cripps, 
subject to consultation with the Attorney-General, 

Sir ALEXANDER KENNEDY, in eross-examination by Sir J. Simon, said, 
that. speaking generally, the problem of what would be the cost of an 
undertaking would be what it would cost to. re-construct it by à con- 
tractor at the time the thing was taken over. He admitted that tho 
bigger the contract was the smaller was the percentage which should be 
charged to. contractors’ profits, and that, while the cost of materials, 
labour and tools might be charged to the contractors! price the cost of 
supervising should be charged to engineering contingencies, 1t did not 
strike him as odd to say that a man who bought a thing in its tenth vear 
with a knowledge that it should be physically dead in ten. years more 
ought to pay for 60 per cent. of its prime cost. 
in the same position as the other man. 


Mr. JAMES SWINBURNE, F.R.S.. said the principle adopt: d by tho 


Company in taking a series of years for valuation was a correct one. 
Tho hearing was again adjourned. 


On Wednesday Sir A. Cripps said that one or two other matters had 
been arranged most satisfactorily between the parties, 
agreed that £592.05 


as? 


It was only putting him 


lt had been 
48 should be allowed for one of the items of plaut cost. 


Mr. JAMES SWINBURNE continued his evidence, and said the table of 
depreciation prepared by the company was perfectly sound. 

Mr. W. Witson Cook, late assistant engincer-in-chief of the National 
Telephone Co.. agreed with Mr. Gill's evidence. There were 1.507 
exchanges, and the estimated cost of construction was £2.644.640. The 
depreciated valuation was £2,297,598. Vor the valuation he had divided 
the exchanges into three classes—central battery exchanges. local 


battery exchanges with more than 300 lines, and local battery exchanges 
with 300 lines and under. There were 67 central battery exchanges and 
167 local battery exchanges with more than 300 lines, and each of those 
exchanges had had to be valued separately. With regard to the remain- 
ing 1.273 exchanges, it had been arranged that a certain number should be 
taken as typical of the rest. 


Mr. Justice LAWRENCE asked whether some arrangement could not be 
arrived at with regard to the 234 exchanges which bad been valued 
separately. 

Mr. BUCKMASTER (for the Post master-General) said that on the question 
of the prime cost of constructing the 234 exchanges the parties were not 
very wide apart. The real difficulty was in regard to the loading of the 
original figure by percentages. 

Mr. Justice LAWRENCE suggested that the parties might finally agree 
as to the original cost of the 234 exchanges and the unit cost of the remain: 
ing 1,273. 


Sir A Cripps said the parties would endeave ur to do this. 
The hearing of the case was again adjourned. 


Perfecta Seamless Steel Tube & Conduit Co. (Ltd.) v. G. E. 
. Taylor & Co. 


Last week the Court of Appeal (Lords Justices Vaughan Williams, 
Fletcher Moulton and Buckley) heard plaintiffs’ appeal from a j dg- 
ment of Mr. Justice Pickford at Birmingham Assizes. 


—- 
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Mr. ATKIN, K.C., for appellants, said that judgment had been given 
for defendants for £162. Is. 1d. on their counterclaim, with costs. Plain- 
tiffs sued defendants to recover £403. ] ls. 9d. for goods sold and delivered. 
Defendants said that in respect of 81.000 ft. of metal tubing supplied 
£97. 165. 7d. was overcharged, plaintiffs having charged a higher price 
than the contract price. Defendants also alleged that plaintiffs had 
failed to deliver 26,700 ft. of tubing, and that in consequence they had 
had to buy on the market. involving an additional expenditure over the 
contract price of £64. 10s. Gd., and for that sum they counterclaimed. 
Defendants admitted liability for £241. 10s. 8d.. and the dispute was 


whether plaintiffs were entitled to an additional £97. 10s. 7d., and whether - 


defendants, on their counterclaim could recover £64. 10s. 6d. Finally the 
judge gave judgment for defendants on the counte rclaim for £162. Is. 1d., 
which was manitestly wrong, because plaintiffs had never been paid the 
£97. 10s. 7d. 

Mr. Jov, for defendants, agreed that the form of the judgment was 
wrong, and that if plaintitls did not persist in their claim for £97. 10s. 7d. 
the judgment must be rectitied by reducing it by that amount. 

Mr. ATKIN said that, that being so, the only real point was the conatruc- 
tion of the contract. On Jan.16,1910, defendants gave an orderto plaintitfs, 
which was accepted by their London manager, © for the supply of solid 
drawn tubes required during 1910." Plaintifis’ contention was that that 
contract did not give defendants an unlimited power to buy any quantity 
of tubes, but that all they were entitled to order were tubes which they 
required for use in their business during 1910. Mr. Justice Pickford took 
the view that the contract was limited to defendants’ requirements during 
1910. and the controversy hetween the parties was whether the tubes in 
question were required for use in 1910. From time to time the defendants 
sent in specifications, and. plaintitfs delivered in accordance with those 
specifications some 160,000 ft. of metal tubing from January to November, 
1910. In December there was due for delive ry, and was in fact delivered, 
a further 44.000 ft. On Dec. 6, 1910, defendants sent in two specifica- 
tions amounting together to 87,500 ft.. to be delivered. within 21 days. 
Plaintiffs, in reply, wrote that they could not sce their way under the 
circumstances to undertake the supply of the tubing, as they did not 
consider that the goods could be required for use during the remaining 
days the contract had to run. 

Lord Justice Bvekrkv: Is the only point between you whether 
“required " means * required for use during the year " or “ required 
for use for an impending contract " ? 

Mr. ATKIN: Yes. Mycontention is that goods required for use in 1911 
did not come within the contract, and that. therefore, plaintiffs were not 
under an obligation to supply them. 

Without calling upon counsel for the res pordents, their lordships dis- 


mised the appeal with costs, subject to rectification of the figures by 


reducing the amount of the Judgment on the counterclaim from £162. Ls. 1d 
. to £61. 10s. 6d, 
um—— — AL" P———— HE 


Foster Bros. v. Electric Construction Co. 


On Friday a Divisional Court (Justices Ridley and Bucknill) heard the 
Appeal of plaintiffs from the decision of Judge Howard Smith on the 
counterclaim in the action. 


Mr. WARD said the plaintiffs sued for the balance due on a contract 


to supply certain fittings for a barometric condenser, and defendants 
admitted the claim and counterclaimed for damages for alleged breach 
Of contract, 
for the barometric condenser. On thia point the judge found for defen- 
dants, and awarded them £14. 15s. Plaintiffs did not supply pumps. and 
that was known to defendants. The original contract had been for the 
supply of an ejector condenser, which did not necessitate a pump. and 


when the matter was altered new specifications had to be submitted for 


the barometrie condenser, whieh did not include a pump. In the work, 
Which cost £171. 3s., was provision for an exhaust pipe, and to that sup- 
plied by plaintiffs was a T joint, to which was attached a drain cock. 
It Was necessary that a pump should be placed over the drain cock. but 
pliintitfs did not supply these pum ps, and it was not in the specifications. 

After hearing arguments the Court decided that they could not send 
the ease hack for further inquiry. On the general matter their lordships 
agreed with the tinding of the learned judge on the evidence. The appeal 
Was, therefore dismissed with costs. 


ES 
BULK SUPPLY IN BETHNAL GREEN (LONDON). 


Acting on the advice of the consulting engincer (Mr. J. F. C. Snell), 
the Electricity Committee obtained terms from neighbouring elec- 
tricity undertakers for the supply of electricitvin bulk in the district, 
and Mr. Snell's report on these proposals has been recently presented. 

In his report Mr. Snell advises a slight modification of the list of streets 
in which the Council are required to lay distributing mains. The lowest 
tenders for h.t. three- phase energy were received from Poplar and Stepney 
Borough Councils, and that the lowest tendera for d.c. were received from 
Shoreditch and Stepney Borough Councils. The prices quoted are 
stated to be very fair, and with any of them the Council could undertake 
a profitable scheme. It is recommended that e.h.t. three-phase energy 
be purchased, and that the Council should transform.it to a lower pres- 
sure for peneral distribution. Existing power users have d.c. motors, 
but these could b^ replaced by a.c. motors at a comparatively small cost. 
Tho proposed system would, moreover, be increasingly economical as 
the supply undertaking developed, and its adoption would entail a 


They alleged that plaintitfs had contracted to supply a pump 
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smaller capital outlay both as regards transformers and in the purchase 
of cables. Moreover, as the demand for current increased, the Council 
could readily and advantageously erect additional sub-stations to satisfy 
such demand. Both. Poplar and Stepney Borough Councils offer the 
same rates, but in view of the closer proximity of Stepney, and to the fact 
that the offer from Poplar was based on a quarter-hour maximum 
demand reading, instead of the average hourly reading, there was no 
doubt the Stepney offer was the better. Taking into consideration pro- 
spective developments in relation to electricity. and a possible amalga- 
mation of all the electrical interests in the County of London, the adop- 
thon of the scheme was calculated to secure to the Council the ad vantage 
of the most recent improvements in electrical machinery, so that it could 
now obtain the most satisfactory system of electrical distribution in 
London. For these reasons the Committee are advised that the tender 
of the Stepney Borough Council should be accepted, subject to an agree- 
ment as to limits of pressure variation, to an equitable coal clause, and 
to such other necessary provisions as would protect the interest of the 
Council. ‘The relative capital cost of a d.e. scheme was 55 per cent. more 
costly than the three-phase scheme. If the tender of Stepney Council 
be accepted, it would be necessary to erect two sub-stations in the 
borough, each of which would contain, to begin with, transformers 
aggregating 750 kw., and be adequate for an increased accommodation 
of 2.000 kw. Mr. Snell advises that a sale of only 500,000 units a year 
at the low average price of 2-028d. per unit will enable the undertaking 
to piy its way after the payment of interest and sinking fund on the 
capital outlay. 

The town clerk was requested to negotiate with Stepney Council as 
to whether that authority would be willing to undertake the administra- 
tion of an electricity undertaking in the borough, and whether that 
authority would be willing to undertake the administration of the elec- 
tricity supply in Bethnal Green, including the electrical contro] and 
maintenance of the sub-stations, cables, &c., subject only to occasional 
inspections by an independent. engincer to be appointed by Bethnal 
Green, The proposal was also made that Stepney electricity department 
should provide such labour and such materials for repairs as may be 
necessary, and generally to supervise the undertaking up to the stage of 
the reading of the metera, Bethnal Green Council to obtain and stock 
such stores as might be necessary for cable extensions, services and 
meters, upon which stock the Stepney electrical engincer could draw 
from time to time. Stepney Borough Council were prepared to nnder- 
take this, and the Committee did not anticipate there would he any 
difficulty in effecting a satisfactory agreement. with Stepney, and they 
state that they are satistied that in Mr. Snell's report they have the result 
of a careful and independent investigation into the question of electricity 
supply. They also state that enquiries are continually being made by 
large manufacturers and others for a supply of electricity, and they are 
confident that if electricity were available, some, at all events, of the 
existing empty property would be let, and a substantial inducement 
would be afforded for other firms to remain in the borough rather than 
to remove to districts where a supply of electrical energy is obtainable. 
The Committee recommended that the report of Mr. Snel) be approved, 
that the Council accept. the proposal of Stepney Council for a supply of 
electricity in bulk for 15 years at a charge in accordance with a sliding 
scale of £3 per kilowatt and 0-25d. per unit, and that the Committee be 
authorised to take such action as may be requisite for the purpose of 
settling the terms of, and entering into, an agreement with Stepney 
Council to carry the proposal into effect. It is proposed to adopt a 
three-phase four-wire system of distribution, and, subject to the com- 
pletion of the proposed agreements. application is to be made to the 
London County Council for sanction to a loan of £21,420. 
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BOOKS RECEIVED. 


(Coptes of the undermentioned works can be had from The Mlectrictan office, post free 
(unless otherwise stated), on reoeipt of published Price, adding Sd. for books published 
under 3a., and 5 per cent, for books published net. Add 10 per oent. for abroad or for 
foreign books.] 

“ Studies in Radioactivity.” By W. H. Bragg, M.A., F.R.S. (London, 
1912: Macmillan & Co.) 5s. net. a : "E 

“Treatise on Light." By Christiaan Huygens. Rendered into 
English by Silvanus P. Thompson. (London, 1912: Macmillan & Co.) 
10s. net. 

“ Proceedings” of the American Institute of Electrical Engineer . 
Vol. XXXI., No. 6. June, 1912. $l. 

“ Reception des Signaux Radiotélégraphiques Transmis par la Tour 
Eiffel.” Issued by L> Bureau des Longitudes. (Paris, 1912: Gauthier- 
Villars.) 1 fr. 75 c. 

“Les Rayons Ultra-Violets et leurs Applications.” 
Vapeur de Mercure. (Paris: Institut du Mois Scientifique et Industriel.) 
2fr. 75. Paper covers. 


“ Annales des Travaux Publics de Belgique.” Second Series. Vol. 
XVII, No. 3, June, 1912. (Brussels : ;oemaere.) Paper covers, 4 fra. 


" Fortschritte der Elektrotechnik.” 1911, Part HII. By Dr. Karl 
Strecker. (Berlin, 1912: Julius Springer.) M.9. 

" Karstgebiete und Ihre Wasserkrifte.”’ By Theodor Schenkel. 
(Vienna and Leipzig, 1912: A. Hartleben.) M.8. | 

“ Travaux du Laboratoire Central d' Electricité." 
a preface by E. Bouty. Vol. II. (1904-1911). 
Villars.) 15 fr. 


“ Starkstromtechnik." By E. v. Rziha and J. Seidener. 
edition. (Berlin, 1912: Wilhelm Ernst & Son. M.21. 


Les Lampes à 


By P. Janet. With 
(Paris, 1912: Gauthier- 


Seénnd 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. | 
BRITISH NOTES. 


Aberdare.— The Council have adopted a report of their consulting 


engineer (Mr. S. Sellon) in regard to the extension of the plant at the 
electricity works, &c. 


It is proposed to apply for sanction to a further loan of £12,000, of 
which about £5,000 will be applied in providing plant for supplying power 
for the tramways, and the remainder (£7,009) will be applied in extend- 
ing the electric supply cables to Aberaman and other parts of the distri«t, 


Some particulars of the Council's requirements are set out in advertise- 
ments, 


Accrington.—Owing to the opposition of the British Electrical & 
Allied Manufacturers’ Association, the proposal to hold an electrical 
exhibition this year has been abandoned. | 


Acton.—In connection with the transfer of the electricity works 
to the Metropolitan Electric Supply Co. it is claimed that the Council 
should make over to the company £5.710 capital borrowed for, but 
not expended upon. the undertaking. or that the company should not 
he held responsible for the payment of sinking fund and interest on it. 
The company have, therefore, deducted from their payments to the 
Council a sum equal to the principal and interest on the £5.710 ; but 
the Council, who dispute the company's claim, have decided to make 


a final proposal to the company, and if this be not accepted legal 
proceedings will probably be commenced. 


Blackpool.—The receipts of the tramways department for tho 
quarter ended June 30 were £2,333 more than in the corresponding 
three months of 1911. | 


Brighton.—On the recommendation of the electrical engineer 
(Mr. John Christie) the charge for electric current for cooking pur- 


oses in the parishes of Patcham and Preston Rural is to be reduced 
to ld r | 
0 Id. per unit. 


The following increases of salary are recommended :—Mr. G. J. Philpott 
(engineer-in-charge, North-road), from £286 to £300 per annum, rising 
by annual increments of £5 to £325 > Mr. T. Henwood (mains engineer), 
from £195 to £200 per annum. rising by increments of £5 to £225: Mr. A. E. 
Carter (public lighting superintendent), from £182 to £200 per annum, 
rising by increments of £5 to £225 ; Mr. J. Cleary (consumers! engineer), 
from £182 to £200 per annum, rising by inem ments of £5 to £225. The 
salaries of the remaining members of the engineering staff are increased 
as recommended by Mr. Christie and also the scales of pay for the office 
Clerical staff. 

Clacton.—The inauguration of the are lighting of the sea front took 
place on Saturday evening last. There are 20 metroflam ares of 
3,000 c.p. each which were supplied and erected by Messrs. Johnson 
& Phillips. 

Edinburgh.—The chief engineer (Mr. F. A. Newington) has issued 


& revised edition of wiring installation rules which cancel the previous 
regulations. 


Electricity v. Gas.— The '* Evesham Journal ” publishes the fol- 
lowing note :— 

An interesting exhibition of the rival merits of gas and electricity for 
street lighting took place at Shipston-on-Stour a few days ago. As may 
be imagined, those responsible for both st yles of 
their best efforts, and though the gas lighting was never before so good 
in Shipston, the popular verdict was that electricity won in a canter. It 
now remains for the parish council and parish meeting to make up its 
mind which illuminant it will employ. For many years Blockley has 
been lighted by means of electricity and now that there is a probability 
of Bourton-on-the- Water and "hipston following suit, the usually go- 
ahead town of Evesham looks like being left behind. These little towns 
do not, however, own the gas undertaking and that makes all the difference. 

Exeter.—As the local gas company is offering to su pply the main 
and fittings to new houses free the Electric Lighting Committee 
think they should be placed in a position to meet the gas company’s 


competition and the matter will. therefore, b» considered by the 
committee. 


illumination put forth 


Glasgow.—The Tramways Committee recommend that the ex- 
periment of allowing tramway passengers to travel for a halfpenny 
double the distance formerly allowed for that fare b» continued. 
Since the experiment was began six months ago the concession has 


resulted in practically doubling the number of 


passengers paying the 
halfpenany fare. | 


a . 


Glastonbury.—The Council have decided to apply for a provisional 
electric lighting ord2r for Glastonbury and Street. 
The Corporation have instructed Messrs. Handcock & Dykes to 


report to them on the advisability of combining the supply of elce- 
tricity with their existing gas undertaking. 


Leicester.—4 special meeting of the Corporation will be held on 
the 30th inst. for the purpose of suthorising an application for a pro- 


vision»] elvetrie lighting order for extending the electricity supply 
ama. i 


Leyton.— An unopposed inquiry was held lest week into the appli- 


cation of the Council for sanction to borrow £1,300 for laying addi- 
tional cables. 


London County Council.—On Tuesday the following loans were 


sanctioned for electricity purposes: Bermondsey £18,401, Hackney 
£3.468 and Poplar £20,000. 

Cables, Switch Panels, d:c.—' The Highways Committee recommended 
a capital expenditure of £10,000 for the purchase of cables. switch panels, 
feeder pillars, &c., required in connection with tramway work to be put 
in hand during the current year. 

Tramwarys.—Approval was given to the expenditure of £1,050 for 
doubling a portion of the tramways in Mare-street. 

Rater.—ln view of the recent decision in the case of the Metropolitan 
Electric Tramways (Ltd.) v. Tottenham Urban Council, the Loeal 
Government Committee reported that they had lodged appeals against 
the rate in respect of the assessment of the Council's tramways in Stoke 
Newington and Woolwich. 

London County Council Tramways.—Tie construction of the 
tramway over the Metropolitan Railway et King's Cross, from 
Gray's Inn-road to Pentonville-road and Caledonian-road. is now 
completed, and the line was opened for traffic on Monday. 


Loughborough.—On Monday the Council approved the revised 
agreement for the supply of electrical energy to the Brush Electrical 


Engineering Co., and application'has been made to the L. G. Board ` 
to borrow £15.000 to defray the cost of the scheme. 


Southgate.—The offer of the North Metropolitan Electrice Power 


Supply Co. has been accepted for lighting Green Lanes-road for five 
years. 


Stalybridge.— An inquiry was held on Tuesday into the application 
of the Stalybridge. Hyde. Mossley and Dukinfield Tramwe ys and 
Electricity Board for sanction to borrow £31,850 for extensions of the 


electricity undertaking. including £16.850 for additional plant at 
the generating station. 


Textile Mill Driving.—The Darwen Cotton Mfg. Co. claims to be the 
first firm in Darwen to run looms clectricelly. 


A few months ago the company entered into negotiations for the pur- 
chase of Hillside Mill. and steps wer» immediately taken to add to the 
accommodation. With the completion of the work. Hillside Mill exten- 
sion will constitute the first electrically driven mill in Darwen. The 
extension will contain 154 looms, one-half of these being 50 in. reed 
space and the other 46 in. reed space, supplied by Messrs. Willan & Mills. 
Tests have proved the electrical equipment efficient and reliable. Each 
line shaft has been provided with its own driving power and switch gear, 


mounted upon iron frames and fixed in most s 


uitable positions inside 
the mill. 


The total horse. p: wer of motors is 100. 

Terms have also been agreed upon between the Corporation and. Mr. 
Entwistle for the supply of electris power for Norfolk-street. Mill. 
Darwen. 

On June 27 the chairman of Haslingden Council submitted several 
applications from owners of mills in the Helmshore district fora supply of 
electricity for power, agd it was resolved that the applications and the 
whole question of erecting a high-tension cable to Helmshore be referred 
to the chairman and vice-chairman to report upon. 

Accrington Electricity Committee have decided to supply the Albert: 
Mill Co. with current to drive their Victoria-strect mill at 0-525d. per 
unit, allowing up to 5 per cent. of the consumption (200,000 units) for 
lighting purposes, with the usual condition 


as to fluctuation in the price 
of coal. 


The period of supply will be tive years. 

Torquay.—The L.G. Board have sanctioned a loan of £7.000 for 
the extension of electrie supply cables to St. Marychurch, the loan 
to be repayable in 20 years. 

A new contract has been entered into with the tramway company for 
the supply of electric current for cight years at 144. per unit for the first 


950.000 units and Lid. per unit for any additional current, the minimum 
payment to the Council being £4,000 a year, 
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Walthamstow.—Sanction has been received from the L.G. Board to | additional generating plant necessary to meet the requirements of tho. 


winter of 1913, the Council has already accepted a tender from Messrs. 
Siemens Bros. Dynamo Works for a 2,000 kw. turbo-alternator, with con- 
densing plant, &c..for £8,527. Ina joint report by Mr. C. E. Oliver (chief 
engineer, Melbourne and Metropolitan. Board. of Works), Mr. Wm. 
Davidson (Inspector-General of. Public Works), the City Surveyor and 
the City Architect regarding the proposed concrete tunnel from the river 
Yarra to increase the circulating water supply, thev recommend tho 
construction of the tunnel in accordance with the plan prepared by the 
City Architect. The estimated cost of the tunnel is £22,000. The 
increase in the demand on the power house had been 15 per cent. during 
each of the last three years, and the same increase was expected to 
continue, For these reasons Mr. Harper recommended the adoption of 
à low-level tunnel between the river and the power house capable of 
supplying the water required for 18,000 kw. Two airect-current. turbo- 
generators would have to be installed. one of which would be required 
for the winter of 1914. The installation of these turbines necessitated 
the removal of some of the Belliss sets, which would eut down the plant 
capicity, and therefore two seta of engines had been suggested. The 
four new boilers with the economisers and pumps would be installed by 
the winter of 1913. 

Regarding his recent visit to Europe and America, Mr. Harper has 
presented à report to the City Council dealing with the development of 
municipal electrical s*hemes abroad. The report says certain munici- 
palities in Great Britain have during recent years become very active in 
the sphere of municipal trading in connection with their clectric supply 
undertakings. A considerable number of important towns have obtained 
special Acts conferring powers to undertake wiring work and to let 
motors, &c., on hire. The boom in electric lighting ia put down toa 
large extent to the great improvements in the lamps and to the intro- 
duction of the metallic filament lamp. 

As a result of a stay in Berlin, Mr. Harper was much impressed with 
the scientific and ornamental lighting of restaurants and cafés. He gays 
Berlin is perhaps the best lighted city in the world, both in regard to 
interiors of buildings and the lighting of streets. It is a very common 
practice in Melbourne for shopkeepers to spend considerable money on 
the architectural features of their premises, but when it comes to the 
question of proper lighting the whole effect is marred by the Installation 
of the cheapest and most unsuitable form of electric fitting. What is 
badly required in Melbourne are experts in illumination work, who can 
be consulted as to the most. suitable form of lighting, and who would be 
able to draw up specitications of what ia required both from an economie 
and an artistie point of view. 

A survey of the prevailing charges in Groat Britain for power is sufti- 
clent to demonstrate that, in those town whore lighting rates are com- 
Pirable with those in Melbourae, the power charges are considerably 
lower than those in force in Melbourne. American rates are high in 
comparison with the charges in British towns. The cleetrie motor car 
is heing extensively used throughout America. both for commercial and 
pleasure purposes, and would be very suitable for the Melhourne streets. 
The advantages are said to be very great over the petol.driven cars. 
Fitted with accumulators, the cara are able to run for from 60 to 200 miles 
at an average speed of from 16 to [8 miles an hour. — For traction the 
single-phase alternating-current system has been adopted in most places. 
Mr. Harper thinks the London system of tramways the finest in the world, 
and he adds that a talk with Mr. Fell. the chief officer of the London 
County Council tramways, convinced him that a conduit system such as 
that used in London was the right one for the city of Melbourne—at least 
or the central portion. 

Austria-Hungary.— The municipal authorities have earmarkod 
£25,000 for tramway extensions in Prague. 

Canada.—The Imperial Trade Correspondent at Toronto (Mr. 
Field) says there is a likelihood of some electric railway construction 
being undertaken in Ontario during the coming year. Probably in 
the next few years marked activity will exist in this direction, as 
there is a disposition to build electric radial lines from the suburban 
towns and villages to the large centres of population. 

Mr. Field! adds that a large number of cata logues of British firms were 
received by him during 1911 and were distributed as desired. He sug. 
gests, however, that business is not likely to be created in this way. 

The Imperial Trade Correspondent at Quebec (Mr. G. B. Ramsey) says, 
with the preferential duty in their favour. British sales of rubber goods, 
electrical supplies and iron and stee] manufactures should be much larger 
than they are. Electric wire and fittings are imported from the United 
States because they conform to the standards set by the Canadian 
underwriters, but there does not appear to be any reason why British 
manufacturers could not provide similar grades if they wished to compete, 
Artistic shades of most expensive qualities for electric lamps are imported 
from Austria in considerable quantities, Judging from instances which 
have been brought to notice, the German system of delivery throu; h 
representative firms is popular. and the practice of many United States 
firms of frequently scading expert salesmen with attractive catalogues 
to prospective buyers ofton secures orders, irrespective, to a certain 
extent, of the comparative values of the goods. 

Chili.—Senhor Agustin Boza Lillo has been authorised to establish 
an inter-urbin electric tramway service for passengers and goods 
between Cisterna and the Plaza Vicuña Mackenna, Santiago, and also 
an inter-urban clectric railway service between Viña del Mar and 
Concon, and to supply electricity for lighting and power to certain 
towns on the route. 


Wireless Telegraph Notes, —Tho Uruguayan Government has 
extended the period for the compulsory installation of wireless 
telegraphy on board passenger boats arriving at Uruguayan ports 
until July 15. 

According to the “ West Coast Leader,” published at Lima, the 
wireless telegraph installation on the Telefunken system connecting 
Lima with Iquitos has proved a distinct success, The distance 
between the two cities is 635 miles, and the Andos heights of over 
16,000 feet are between them. 

It is again reported that the Tepresentatives of Marconi's Wire- 
less Telegraph Co. are pushing forward their action against the 
Commonwealth Government of Australia for alleged infringement 
of patent rights in regard to the system of wireless telegraphy adopted 
by the Commonwealth Postmaster-General's Department. 

The high power wireless station being erected at Awanui, New 
Zealand, to the north of the Province of Auckland, will have a mast 
380 ft. high, the weight of which is 30 tons. It is anticipated that 
the station will be in operation at the end of 1912, This is the first 
high-power station to be erected in New Zealand. 


Woolwich.—The Electricity Committee have recently considered 
the report of Mr. J. F. C. Snell On the proposed extensions of the 
electricity undertaking. | 

In his report Mr. Snell made the following recommendations : That an 
extension be made at Globe-lane station of three 1.250 (or 1.500) kw. 
turbo-alternators with the necessary water-tube boilers, and underfeed 
stokers, &c., and extension of buildings: that a properly designed 
circulating system for the condensers should be laid down with rotary 
strainers and change-over suction and discharge Pipes: and that appli- 
cation be made to the London County Council for a loan not exceeding 
£50,000 for the above purposes, 

The Council were recommended to carry out the su Egested extensions, 
and this the Council have agreed to do. ` l 

In connection with the acceptance of the tender of Mirrlees, Bickerton 
& Day (at £10,175. 2s. 10d.) for the su pplv of two 340 kw. nil-driven sets 
a short time ago, Mr. Snell being unable tó advise at present the installa- 
tion of oil sets, the Council have rescinded their resolution accepting the 
tender, k 

An agreement has been sealed with the L.C.C. forthe supply of energy 
for lighting the Woolwich footway tunnel. at £10 à year a kilowatt of 
Maximum demand for the first hour's use each da y, and a penny per unit 
for all energy used in excess, and also one penny per unit for lifts, 


Workhouse Lighting.—Tho Rochford (Essex) Guardians have 
before them à Scheme for the heating and electric lighting of the work- 
house buildings at an estimated cost of £6,320. 


COLONIAL AND FOREIGN N OTES. 


Abyssinia.—In the new cartridge f aetory of the Government electric 
driving has been adopted. 

* Current is supplied by the hydro-electric works which also supplies 
Current forlighting and powerat Addis Abeba, the capital The cartridge 
Machinery (purchased in Germany) is ca pable of turning out. 10.000,000 
cartridges per annum. but the hydro-electric machinery was supplied by a 
Manchester firm. The site of the worka on the Akaki river is about 
19 miles from the ea pital and there will be two turbine-driven alternator 
sets of 200 HP, The power is transmitted to the ca pital at 6,000. volta, 
and is there transformed down for power and lighting, 


Argentina, — The “ Review of the River Plate " states that the 


electric tramway service in Mendoza is expected to be inaugurated 
at the end of this year. 


_ The Hydraulic Department have received tenders for an electric 
lighting Installation in the new works in the Port of Buenos Ayres. 

General Villegas (Buenos Avres Province) Municipality have also ob- 
tained tenders for the erection of electricity works. ` 

A contract has heen signed for the sale of a water fall for supplying 
power to electricity supply works to an English syndicate formed by 
Messrs, Howard, Bowen & Co, i 

Australasia, The “ Australian Mining Standard "' SYS ;— 

At a public meeting at Minyip (Victoria) recently it was resolved to 
take steps to establish electricit y supply works. If the Shire Council 
will not take the matter upa company is to be formed. 

Melbourne City Council have offercd to supply electrical energy in 
bulk to North Melbourne Council at 0-750. per unit for public lighting 
and to private consumers in North Melbourne at 3d. for lighting and 
ed. for other Purposes, The City Council wil] bear the cost (£1. ')) of 
laying the feeder between the city boundary and North Melbourne, 

Phe mavor of Christohurch (Mr. H. Holland) recently stated that 
electrical energy from the Lak: Coloridge power undertaking would b> 
available by the end of 1913. Tho firt installation would provide 


10,000 H.P. 

Manilla (NS. W.) Council have decid^d to adopt electric lighting. 

Syduey City Council have confirmed agreements for the supply of 
electricity to Marrickville and Homebush municipalities, 

In regard to the Pro posed extensions of the Melbourne municipal elec- 
tricity undertaking, Mr. H. R. Harper, the city electrical engineer, has 
Issued a memorandum which states that, with a view to obtaining the 
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onsul at Shanghai states, in regard to the 
trade in machinery and electrical appliances. that British and German 
firms obtain more business than their competitors because they study 
the requirements of the market more carefully than manufacturers 
of other eountries, and have superior organisations in China. 

British and German firms also grant special terms of payment which 
Americans are not often willing to give. This is particularly true of the 
Germans. whose banks amalgamate with manufacturers’ syndicates, with 
the result that any scheme which presents a reasonable prospect of success 
is finanecdl and German materials are purchased. 1n electrical machinery 
there is excessive competition and, owing to the lack of technical know- 
ledge in China, few purchasers are able to judge the relative merit of 


machines, and price becomes the standard by which they are usually 
appraised. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Bexhill.—The capital expenditure of the electricity department at 


March 31 was £73,039 (increase £1,265), of which £20,389 has been 
repaid. 


The year's revenue was £11,439 (compared with £10.908), and working 
costs were £6,192 (£5.834), leaving gross profit £5,247 (£5.074).. Interest 
and sinking fund required £4,662 (£4,512), leaving net profit £360 (£264). 
Average revenue per unit was 4-48d. (4:37d.), working costs her unit sold 
were 2-33d. (2-28d.) and total costs (including capital charges) 41d. 
(4-04d.), The total maximum demand was 525 kw. (506 kw.). Units 
generated were 184,512 (765,271) and sold 635,599 (612,453). 


Brighton.— The accounts of the tramways department for the year 
to March 31, which were adopted by the Corporation last week, show 


no inerease of capital expenditure. Gross capital expenditure is 
£274.905 and £49.036 has been provided for redemption. 


Revenue was £54,028 (compared with £50,747), working expenses were 
£41,061 (£37,669), gross profit was £12,967 (£13,078). interest. required 
£7,898 (£7,918) and sinking fund £5,042 (£5,023), leaving net balance of 
£27 (£137). Revenue was 11-38d. (10:81d.) per car-mile and working 
expenses (including power) 8-65d. (8-02d.). Passengers carried were 
11.382.406 (10,708,184), car-miles run 1.130.048 (1,126,676) and units used 
1.775.559 (2,023,109). The average units used. per car-mile (with metera 
on cars) were 1-56 (compared with 1-79 in previous year, without meters). 

The report of the engineer and manager (4 


Ir. Wm. Marsh) states that 
the increased expenditure was nearly all incurred in heavy renewals of 


track. Since meters on eara were introduced (on April 1) the motormen's 
names have been tabulated every week, with the most economical at the 
top, and this, in conjunction with improvement of track, has led to com- 
petition and to the remarkable saving of current of 12-8 percent. There 
ean be little doubt that the use of the meters was responsible for about 
IO per cent. saving. In Mr. Marsh's opinion the charge for current 
(12d. pcr unit) is putting an undue burden on the undertaking. During 
the year trucks with a 7 ft. 6 in. wheel base, instead of the standard 6 ft., 
were put in use, and these undoubtedly reduced galloping and. made 
riding more comfortable. Increasing the diameter of axles and making 
them of softer but tougher steel has got over the difficulty of breaking. 
Only five broke during the year, and these were of the old design. 
Burnley.—The accounts of the electricity department for the yea 
ended March 31 show capital expenditure £126,895 (increase £9,445.) 
Revenue was £26,040 (compared with £25,126 in previous year), gross 
profit £14,036 (£14,092) and net profit £6,781 (£6,967). Works costs were 
0-570d. per unit sold (against 0-5320.), total costs O-774d. (0-7464d,), 
capital charges 0-436d. (O-482d.) and net profit O- tosd. (Q-471d.). There 
are. 1.304. (1,157) consumers, with the equivalent of 02,491. (82,605) 
32 watt lamps connected, and motors aggregate 1.045 BALD. (84h B.H.v.). 


The maximum load was 2,088 kw. (2,100 kw.) and the load factor was 
21-86 (19-28) per cent. 


Corea (Chosen).—We stated recently that a Tokio company, who 
are agents of a German firm. had prepared a scheme for supplying 
electric power to the gold and other mining companies in North 
Pyeng-an Province. 

It is stated that electricity works, estimated to cost over £100,000, will 
be erected at Reibi, north of Shinanju, on the Seoul-Wiju Railway, and 
power and light will be supplied to Unsan and Kosung and neighbouring 
towns, such as Shinanju, Yengben and Pukchin. It is stated that the 
Tokio company have also obtained the option to build an electric railway 


from a point on the Scoul-Wiju Railway, fear Shinanju, to the Yalu river, 
by way of the mining districts of Unsan and Yengben. 

Cuba.— A concession was granted during 1911 to the Palmira & 
Cruces Electric Reilway & Power Co. to utilise the waters of the 
Habanilla river for generating electric power. 

All machinery, rolling stock, &c., will be admitted frec'of duty. The 
company will construct a standard gauge railway (280 miles long) in 
Santa Clara province and a concrete dam LOOD ft. long and 75 ft. high 
will be built, The eapital of the company is £4,000,000.. Plant to 
develop 30,000 m.r. will be installed, and light and power supplied to the 
towns and sugar mills on the route of the railway. 

Egypt.— he British Vice-Consul at Alexendria says the circular 
tramway line is proceeding apace. snd the tramway company who se 
line connects the suburbs eastward of the town heve under con- 


sideration a scheme for increasing the double to a quedruple track 
far as Bulkeley station. 


yes 
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Hungary.— The British Consul-General at Budapest says the prices 
of many British articles there are so high that he thinks a general 
store with good class reasonably cheap British goods might have à 
merked success. 

Amongst othor goods, engineering specialities, tools and scientific 
instruments find a sale there, and the vice-consul at Kolozsvar says the 
same classes of goods find a sale in his district. The Budapest Consul 
General also mentions that “electric light carbons, calorimeters and 
voltmeters “ are not manufactured in Hungary. The industries in which 
electricity is employed were amongst the most prosperous in 1911. 

Imports from foreign countries included electrical machines and in- 
atruments valued at £006,186 (compared with £678,117 in 1910. and 


£613,428 in 1909), and other machinery and instruments £5,824,605 
(against. £3,268,136 and £3.620,783). 


The re port of Mr. J. E, Starkie (borough electrical engincer) states that 
units sold were 3.900.734 (compared with 3.547.985). The demand 
for lighting purposes increases more rapidly each year and electricity 
is adopted wherever new property is erected, provided a supply is avail- 
able. The increase in the demand for power, heating and domestic 

purposes was 30:76 per cent. | 

Exports to foreign countries in- 
cluded electric machinery and instruments £444,669 (against £362,400 
and £342,089), amd other machinery and instruments £671,306 (against 
£675.674 and £531,766). From the United Kingdom the imports in- 
eluded electrical machinery and instruments £2,583 and £2,128 in 1910 
and 1909 respectively, and other machinery and instruments £270,353 and 
£215,714. Electrical machinery and instruments sent from Hungary to 
the United Kingdom in 1910 were valued at £1,688, to British India 
£1,855 and to Australia £2,530 (against £1,794 in 1909). 


Mr. Starkie suggests that graduated 
reductions of prices should be made to all power consumers using their 


motors over 25 hours a week, and he is of opinion that, provided the 
generating plant is modern and efficient, a handsome profit should be 
made by a day load at charges varying from 4d. to Id. per unit. The 
plant installed in the Burnley station 12 yeara ago takes twice the 
amount of steam per kilowatt as the latest addition, and it follows that 
sound practice would be to build up a station with the latest plant 


irrespective of the unpaid capital on the obsolete plant. 


He also recom- 
mends the inauguration of a show room. 
Italy.—A concession has been granted to the Neapolitan Tramway 
Co. to construct an electric tramway line from the Piazza Santa 


Caterina to Chimia. through the Margherita Park, and thence from 


Croydon.— The accounts of the tramways department for the 
the Via Tasso to Vomero. 


year ended March 31 show gross capital expenditure £284,847. 

Revenue was £95,237 (compared with £88,163 in previous year), gross 
profit was £33,588 and net profit £17.304 (increase £8846). of which 
£3,000 (compared with £4.800) has been devoted to relief of rates and 
£9,304 (£3.659) placcd to renewals fund. 2.462.468 car-miles were run, 
20,849,230 passengers carried. (increase 1,372,654) and 2.287.506 units 
used ( -929 per car-mile at a cost of 1-544 per car-mile). Working 
expenses, including power, were 0-710d. and net. profit was Q-692d. 

The report of the general manager (Mr. T. B. Good yer) states that the 
average fare charged per mile was 0-49d., or 38-77 per cent. less than the 
average of 87 municipal systems of which he has collected information— 
viz. : Q-68d. 


Mexico.—Senores Signoret Honnorat y Cia. have been authorised 
to utilise, for the production of electric energy, 3.500 litres of water 


per second from the Cupatitzio river, district of Uruapan, State of 
Michoacán. 


Russia.—A Reuter's message states that the Second Department 
of the Council of the Empire has endorsed a resolution of the Ministers 
to grant to a Mr. Stewart (a British engineer) a 75 years’ concession to 


use the water power of the Caucasus in the generation of electrical 
energ v. 


Dover.— The accounts of the eleetricity supply department for the 
year ended March 31 show capital expenditure £189.647 (increase 
£795). The total amount of the sinking fund is £30,126. 

Revenue was £24,133, working and general expenses were £9,128, 
gross profit was £15,006, and after providing £11,751 for capital 
charges the net profit was £3,254, whieh has been utilised in reducing 
the outstanding deficit to £1,370. Revenue per unit averaged qld. 
(4-72d.) and total expenses, exclusive of capital charges, were 170d. 
(against L'Old.. Units generated were 1,505,069 and soli 1,284,240. 
Maximum demands were a.c. (coronation) 52lkw. and ordinaty 
424 kw. and d.c. (exceptional) 495 kw. and ordinary 565 kw. 


Eceles.—The accounts of the electricity department for the yea! 
ended March 31 show capital expenditure £57,157 (increase 


Uruguay.— The Times" correspondent at Monte Video states 
that the idea of utilising the rivers of Uruguay for the generation of 
electric energv is bound to take practical shape before long. 

A project. backed by Argentine capitaliste, for making use of the rapids 
of the river Uruguay near Salto awaits a report of the technical autho- 


rities, and another project of a similar kind has been formed by French 
capitalists and is before the Government, The Minister of Public Works 
is preparing a scheme fora hydro-electric power house on the rapids of the 


river Negro, a tributary of the Uruguay. This scheme will almost 
certainly be allowed preference over those of a private character. A bil 


creating a State monopoly in the supply of electric energy is before the 
Chambers. 


C 
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£1,649. 12s. 5d.), and the total amount contributed to sinking fund 
is £8,659. 

Income was £11,032, working and general expenses were £7,081, 
leaving gross profit £3,951; and after meeting capital charges the 
balance (transferred to reserve) was £304. Total sales of electrical energy 
amounted to 1,438,800 units. The net profit is less than those of the 
previous three or four years owing to increased cost of fuel, in conse- 
quence of the coal strike, and the payment of £655 out of revenue for a 
switchboard. 

Epsom.— At March 31 the capital expenditure of the electricity 
department was £40,283 (increase £243), of which £13.55] has been 
repaid. 

Revenue was £6,681, gross profit £3.064 (compared with £3,249), and 
net profit £267 (£510). Coal cost ORANA. per unit sold. works costs were 
1.669d. and total costs (exclusive of capital charges) 2-275d. Units 
generated were 368,063. (compared. with 321,236). and sold 305496 
(274,069). Maximum supply demanded was 275 kw. (217 kw.). 

The electrical engineer (Mr. A. C. Giling) states that the price per unit 
for public lighting has been reduced from 4-26d. to 3-87d. and for private 
lighting from 513d. to 99d. During the year a new metal filament 
lamp taking current from 230 volt circuit and giving only 16 c.p. has been 
introduced, but owing to the brittle nature of its filament, Mr. Gilling 
does not apprehend much danger of loss of revenue from that source for 
some time. 

Glasgow.—At the meeting of the Corporation last week the con- 
vener of the Tramways Committee (Bailie W. F. Russell) presented 
the accounts of the tramways department for the past vear. 

Bailie Russell said that the revenne had. constituted a record, the 
amount being £001,075. an increase of £41,000, which was largely due to 
the Exhibition and the better trade. The working expenses. had in- 
creased by £40,461, owing to increased wages, third-party insurance and 
the higher price of fuel duc to the coal strike. They were able to hand 
over to the Corporation a surplus of £52,067, or £16,000 less than a year 
ago. During the year they had experienced the two-stage ticket, fol- 
lowed by the extension of the halfpenny stations, which had reduced the 
number of penny passengers by 50 per cent. and increased the half penny 
passengers by 100 percent., the number of extra passengers carried being 
50,000,000, With the reduced fares they were now sailing pretty close 
to the wind, but he thought that if the traffic was maintained and trade 
kept gocd they would be able to hand over another substantial surplus. 
The tramway strike of last vear meant a loss of some £8,000 (£6000 in 
reduced revenue and £2,000 for ex penses in bringing the strike to an end), 
and the coal strike had eost about £5,000, 

The accounts, which were abstracted in our issue of the 21st ult., were 
approved, 

Hull.—The accounts of the electricity department for the year 
ended March 31 show ca pital expenditure £436.436 (increase £21.295). 
of which £132.571 has been repaid or carried into sinking fund. 

Revenue was £607,774 (compared with £61,424 in previous year). gross 
profit £32,005, and after providing for capital charges and income tax 
there was a balance of £6,067 to carry to reserve fund. Fuel cost 0-33d. 
Pe unit sold (compared with O-24d. in previous year), works costs were 

77d. (0-60d.), total working cost was O0:96d. (0-88d.), and total costs, 
including interest and sinking fund were L-64d. (1-64d.), Units generated 
were 12,924,677 (11,103,582). supphed to publie lamps 85,000 (85,000) 
and to private consumers 8,786,183 (7,538,487). 

Mr. H. Bell (city electrical engineer) states that during the year mains’ 
renewal work has been ecarri d out at a cost of £2,858. the whole of the 
meters foradditional consumers has been e harged to revenue (: ibout £470), 
and the preliminary expenses incurred in the first. year or two of the 
undertakings existence have been written off, absorbing £433. This 
would have been a record year as regards total costs, but for the enhanced 
prices of coal during the latter part of the year and the absence of water 
during the summer owing to the cleaning of the Barmston drain. 

Luton.—The accounts of the electricity department for the vear 
to Mareh 31 show capital expenditure £80.331 (increase £6,803). The 
amount repaid is £8,093 and the sinking fund is £11,217. 

Income was £17,767 napune with £15.021), gross profit £8.382 
(£8,079). net profit £3,725 (£3.128). Units generated. were 3.427.793 
(compared with 2,782.631), sold 2.979.530 (2,300,009). There are 1,007 
(785) consumers, with the equivalent of 44.433 (38,709) 8 e.p. lamps 
connected and the aggregate 3,041 H.P. (2.338 H.r.). Total maximum 
supply demanded was 1,723 kw. (1.310 kw.). 

Rathmines (co. Dublin).—The accounts of the electricity supply 
undertaking for the year ended March 31 show capital expenditure 
£121,929 (increase £2,497), of which £29,806 has been repaid or con- 
tributed to sinking fund. 

Revenue was £12.744. working and general expenses were £5,738, 
leaving gross profit £7,000, and after providing £6.624 for ea pital charges 
and taking into aceouat the debit balance of £2,253 brought. forward 
from previous year there remained a debit balance of £1 AT. Units 
generated. were 810,419 and sold 722.636. The total maximum supply 
demanded was 4165 kw. 

Stalybridge, Hyde, Mossley and Bukinfleld.—The accounts of the 
Joint Tramways and Electricity Board for the year ended March 31 
show capital expended on the tramway undertaking £279,778 
(increase £228), of which £48,982 has been redeemed. 

Revenue was £39,563 (compared with £36,785 in previous year), gross 
profit was £9,260 (£9,556) and the net result was a deficit of £6,472 


(£5.938). Revenue averaged | 7-610640. per car-mil* (compar d with 

1:3235d.) and total working ex penses were 5:822. (5744 td.) leaving: gross 
Ps ] 758d. Passengers were 10,250,918. (9,718,195). car- Hn run 
1,242,777 (1.200.268) and units uscd for traction 1,947,560 (1,907.254). 

The gross capital of the electricity supply department. was £240,087 
(increase £8,207), and the amount of sinking fund applied to reduction 
of debt is £42,312. 

Revenue was £36,290 (£32,067), gross profit was £16,733 (£15.140). and 
the net result, after meeting capital charges, was a surplus of £1.28» 
(compared with a deficit of £5). Works costs were 0:265d. (0:2434.) per 
unit sold, total costs (exclusive of capital charges) 0:220d. (0:306d.) and 
capital charges 0-254d.. (022734.)..— Units. generated were 17.427.300 
(15.265.200), supplied to private consumers. 12,076,822. (11,388,057), 
to tramways 1,082,778 (1,907,254) and for publie lighting 2.400 (nil). 

Sunderland.—The gross capital expended on the tramways 
department at March 31 was £360,876 (increase £1.285). of which 
£101,508 has been repaid. 

Traffie revenue was £67,871) (compared with £58,880 last. year). and 
total revenue was £69,163, working ex penses were £388,996, and net pr dit. 
after meeting capital charges, was £13,063, of which £6.526 has been 
placed to reserve and renewals funds, £856. paid. for capital work and 
£25,000 contributed to Borough Fund. Traffic revenue per car-mile was 
LOSA. (comp'red with 9-734. last year), and working ex penses (including 
power) were 95d. (7-91d.) Passengers earned were 16,783,766 (com- 
pared with 14.561.672). car-miles run 1.500,015. (1.451.906), and units 
used 1,720,607. Average fare per mile was 0-68d..— Reserve, compensa- 
tion reserve, and renewals funds amount to £31,861. 

The report of the general manager and engineer, Mr. A. R. Dayson, 
states that the fitting of the double purchase brake and continuens 
sanding gear has given the motormen much more control over the cars, 
and should materially reduce accidents, and all ears have been fitted with 
side lifeguards. 

Wellington (N.Z.).—The accounts of the municipal tramways 
department for the year ended March 31 shows a surplus on the vesr's 
working of £2.200, compared with £6.225 for preceding 12 months. 

The year’s appropriations for capital expenditure absorbed the working 
surplus and an additional sum, which leaves a debit balance of £824, 
against a credit. balance of £1069, The appropriations for U311-12 of 
£3.660 were spent in the conversion of ears, construction of loops and 
other works that might have been made a charge on capital. ‘The capital 
expenditure is £704.667. Suburban extensions have not been lucrative, 
a Joss of £8,366 being shown on the latest line, the Wadestown tramway. 

An increase of £6.000 compared with last. years income is shown in 
the electricity, department, and there is a credit. balance. of £6,283. 
Surplus from the net revenue account was £8,038, compared with £4.34» 
for 1910-11. Appropriations in 1911-12 totalled £2,654 and in 1910.11 
£41,032. Credit. balance transferred to the balance-sheet on Mareh 3] 
fast was £313, an amount exceeded. for the year just ended by nearly 
£6,000, 


Weymouth.—The capital expended on the electricity supply 
department at March 31 was £54.255 (increase £890 over 1911). but 
the repayments and sinking fund amount to £10,104. 

The years revenue was £7,880. working and general expenses were 
£3.63), leaving gross profit £4,249, and after providing for capital charges, 
ée., the net profit was £634. Coal cost 0-51d.. per unit sold (compared 
with 0-464d.), works costs were 0-97d. (0-92d.) and total costs (exclusive 
of capital charges) 1:45d. (1-432d.) : capital charges were 1:634. (1-8s8d.), 
and net profit was 029d. (0-204.). The maximum load. was 403 kw. 
(395 kw.) and the load factor 14:07 (12°92), and units sold were 528.077 
(447.133). There are 663 (540) private consumers, and the total connec- 
tions are equivalent to 37,663 (33,176) 33-watt lamps. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


The COMMISSIONERS OF H.M. Works AND PUBLIC BCILDINGS invite 
tenders for the supply of carbons for are lamps during two years from 
Aug. 1, 1912. Forms of tender, conditions of contract, &c.. may he 
obtained from the Storekeeper. 12, Lambeth Palace-road, London. 
S.E., where samples of the carbons now in use may be seen. Tenders 
must be delivered by 11 a.m. of Thursday. July 18, addressed to the 
Secretary, H.M. Office of Works. Storev's Gate, London. S. W. Seo 
also an advertisement. . 

The COMMISSIONERS of H.M. Works and Prge Brripincs also 
invite tenders for supply of opal, &c.. lamp shades during three vears 
from Aug. 1, 1912. Forms of tender, conditions of contract, &o., 
from the Storekeeper, 12, Lambeth Palace-road, London. S.E. 
Samples may be seen on application to the Storekeeper, 20, New- 
ington Butts, S. E. Tenders by 11 a.m. Thursday. July 18, to tho 
Secretary, H.M. Office of Works, &c., Storey's Gate, London, S.W. 
See also an advertisement. 

The Commisstoners of H.M. Works and PuBLic BUILDINGS also 
require tenders by 11 a.m. July 9 for the erection of the new Victoria 
(London) Telephone Exchange. Forms of tender from H.M. Oftico 
of Works, Storey's Gate, London, S.W. 
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ABERDARE Urban Distriet Council invite tenders for the construc- 
tion and equipment of tramways and rail.less system, including 
permanent way, overhead line equipment, feeder cables and mains. 
rolling stoek end buildings. Copies of specitication, general condi- 
tions and forms of tender may b» obtained from the elerk to the 
Council. Mr. Thos. Phillips. Town Hall, Aberdare, to whom tenders 
must be delivered by Monday. July 29. Plans may be inspected at 
the offices of the consulting engineer, Mr. Stephen Sellon, 36, Vic- 
toria-street, Westminster. S.W., after July 8. See also an adver- 
tisement. l 

ABERDARE Urban District Council also invite tenders for the supply 
and erection of additional plant. &c., at the generating station. in- 
chiding machinery, fittings. trenches, &e., engines, dynamos, static 
balancer booster and switehboard and connections. piping, &e. 
Specifications, general conditions and form of tender may be ob- 
tained from the clerk to the Council. Mr. Thos. Phillips, after July 15. 
and plans may be inspected at the offices of Mr. Stephen Sellon, 36, 
Victoria-strect, Westminster, S.W.. after that date, Tenders by 
Monday, July 29. See an advertisement. 


The Electricity Committee of DUBLIN Corporation are prepared 
to receive tenders for the supply and also for the supply and erection 
of transformers. Specifications, &c., from the city eleetrical engi- 
neer, Mr. Mark Ruddále. Fleet-street, Dublin. Tenders to the 
Chairman of the Electricity Supp!y Committee, 3, Cork-hill, Dublin, 
by noon Thursday. July 18. See an advertisement. 

Tenders are invited for the supply of cables to the electricity de- 
partment of the Burgh of Partick. Tenders must reach the Town 
Clerk, Burgh Chambers, Maxwell-street. Partick, by noon of Tuesday, 
July 9 Further particulars of the Council's requirements ere given 
in an advertisement. 

Tenders are invited by the Commonwealth of AusTRALIA for the 
supply and delivery of telephone material. including switchboards at 
Adelaide, common battery and automatic switehboards at Sydney. 
and common battery switchboard at Melbourne. Tender forms, 
specifications. &c.. may be obtained at the Commonwealth Offices, 72. 
Victoria-street. London, S.W. See an advertisement. 

Tenders are invited by the Commonweelth of AvsTRALIA for the 
supply and delivery of telephone material, including switehboards at 
Adelaide, common battery and automatic switehboards at Sydney. 
and common battery switchboard at Melbourne. Tender forms. 
specifications. &c., may be obtained at the Commonwealth Offices. 72. 
Victoria-street, London, S.W. Sce an advertisement. 

The Guardians of the Poor of the parish of Fulham (London) 
invite tenders for the supply of materials for the extension of the 
electric lighting system at the Belmont Workhouse. Sutton. Forms 
of tender from the clerk. Mr. E. J. Mott, 129, Fulham Palace-road. 
and tenders must be in by July 9. 

SALFORD Guardians want tenders by July 25 for electric light, 
telephone and fire alarm installations for their infirmary at Hope. 
Pendleton. Specification, &c.. from the Clerk, or from. Mr. E. M. 
lacey. 78. King-street. Manchester. 

Briauton Education Committee want tendera bv ] p.m. July 8 
for the electric lighting of Stanford-road Council School. Forms of 
tender from Messrs. T. Simpson & Son. 16. Ship-street. Brighton. 


The Gas and Water Committee of Rioxppa Urban District 
Council invite tenders for the execution of the following works in con- 
nection with the Council's electricity supply undertaking and refuse 
destructor scheme: Section A: Refuse destructor (furnaces, flues, 
boilers. pipes, feed pumps. fans and accessories) ; section B: Genera- 
ting plant (engine. alternator and exciter, condensing plant, pipe- 
work and accessories); section C: Electricity supply mains (cables, 
troughing. trenching, joint boxes, overhead distributors and house 
services); section D: Transformers and switchgear (sub-station and 
generating works. transformers, switehgear. instruments and meters). 
Specification, with terms and conditions and forms of tender may bo 
obtained at the offices of the consulting engineers, Messrs. Robert 
Hammond & Son, 64. Victoria-street, Westminster. Tenders 
to the clerk of the Council. Mr. W. P. Nicholas, Publice Offices, 
Pentre, Rhondda, by noon, Thursday. July 18. 

IstiiNGTON (London) Lighting Committee require tenders by noon 
July 24 for supply and erection of 3.000 kw. steam turbine alternator, 
exciter. condensing plant. switchgear, &c. Specification from the 
Electrical Engineer, 50. Eden-grove, Holloway. N. 

CARNARVON Guardians want tenders by 10 a.m. July 10 for elec- 
tric plant. wiring. &c.. for the workhouse premises. Plans may be 
seen at the oftice of Mr. R. L. Jones, 14, Markot-street, Carnarvon. 

WavrunaMsTOW Council require tenders by noon July 19 for c.h.t. 
and lt. cables, Specifications. &c.. from the engineer. 

The New ZEALAND Minister of Public Works, Wellington. N.Z., 
requires tenders by noon, Aug. 1., for the supply (at Lyttelton or 


Christchurch) of valves and expansion joints, steel standards for 
transmission lines, and ferro.concrete standards for distribution line 
in connection with the Lake Coleridge electric power scheme. 
Specification from the Minister of Public Works, Wellington. 

Tenders are required for electric lighting and other works at 
DUNFERMLINE Opera House. Apply to Mr. J. D. Swanston, archi- 
tect, Kirkeald y. 

Tenders are invited for public electric lighting in Maprip for 
15 years. Particulars are given in the ** Madrid Gazette "' of June 23. 
Tenders to the Municipal Authorities before October 24. . 

CHRISTCHURCH (N.Z.) City Council require tenders by 4 p.m. 
Aug. 16 for an clectrie motor and induced draught fan. Specification 
ean be seen at 73, Basinghall-street, London, E.C. 

Tenders are required by July 31 for the clectric lighting. for 15 
years, of the town of MERIDA (Spain). Particulars are given in the 
* Madrid Gazette ` of June 21, which can be seen at 73, Basinghall- 
street. London, E.C. 

Derpan (Natal) Corporation require tenders for the supply of 
8 miles of steel girder tram reils (British standard section No. 2, 
95 1b. per yard), with fishplates, bonds. &e. Specifications from 
Messrs. Webster, Steel & Co.. 5, East India-avenu». London, E.C.. to 
whom tenders by July 17. 


TENDERS RECEIVED AND ACCEPTED. 


London Count y Council have accepted the following tenders :— 

Rownson, Drew & Clydesdale (lowest), gaards for shafting. &e.. at 
Greenwich generating station, £373. 13s. 6d. (Three tenders received; 
highest £545. 12s. 6d. Chief officer’s estimate £370.) 

Mechan & Sons, sand-crushing and drying plant for Battersea Bridge 
and Poplar permanent-way depots, £1.211.. (One other tender received, 
£1.20. Meehan & Sons may sublet the manganese steel and chrome steel 
work to Hadtield’s Steel Foundry Co.) 

Alex. Hawkins & Sons (lowest), wiring Shooter's Hill fire station, £171. 
(Four tenders received ; highest £252. 10s. Chief. Engineer's estimate, 
£190.) 

Nt. Pancras (London) Electricity and Publie Lighting Committee 
have received the following tenders for two 1,000 kw. motor genera- 
tors for the Tavistock-place sub-station and King’s-road generating 
station. 

Bruce Peebles & Co. (a7e7pt^d).. £5,310: Crompton & Co... £4.696; 
General Electric Co.. £5,102; Electric Construction Co.. £5.372: Brush 
Electrical Engineering Co., £5,600; Siemens Bros. Dynamo Works, 
£6.345 : Dick, Kerr & Co., £06,516; British Westinghouse Co., £7,026, 
(rotary at 500 revs.) £6,510 and (rotary at 373 revs.) £6,900; British 
Thomson. Houston Co., £7.800. 

The chief electrical engineer (Mr. S. Baynes) advised the Committee 
that. having regard to the amount of floor space occupied. the inter- 
changeabhility of plant and the elasticity and simplicity in operation, he 
considered the set offered by Brace Peebles & Co. the most suitable. 

Leyton Council has received the following tenders for the supply 
of 0-75 double concent rice cable :— 

Standard Cable Mfg. Co (accept d). £1,052: Aubert, Grenier & Co.. 
£1.230: British Insulated & Helsby Cables; £1,133; Electrical Engi- 
neering & Eauipment Co., £1,102. 108. 5 General Electric Co.. £1,247. Rs. ; 
W. T. Henley’s Telegraph Works Co... £1130; W. T. Glover & Co., 
£1.100; Johnson & Phillips, £1280. Siemens Bros, & Co. £1.1310: 
R. R. Todd, £1.060; Union Cable Co., £1.20): Western Electric Co., 
+ 

Tne tender of Bertram Thomas has also been aecepted, at £105, for an 
additional feeder panel to the switchboard, 

The following tenders have been accepted by Salford Council :— 

J. Lomax Kendal & Co., wiring Nashville-street School, £133. 93. 8d. : 
Walter Scott (Ltd.). 750 tons sandberg steel tramway rails, £7. 15s. per 
ton; John Smith (Keighley) (Ltd.), 10 tons engine-room travelling crane 
at electricity works, £290. 

The following tenders have also been accepted for annual supplies of 
high-speed. eleetrie motors: General Electric Co. (approximate value of 
contract), £563. 10s. 5d. ; Horace Green & Co. £2)9, I0s. ; Electric 
Construction Co., £31. 103. ; Pho»iis Dynamo Mfg. Co., £49. 

Accrington Council have accepted the tender of W. T. Glover & Co. 
for the supply of cables for Clayton-le-Moors supply et a reduction 
of 7} per cent. on their previous quotation. or £3.414. 15s. 4d. net. 
The firm's tender was also accepted for the supply of 220 yds. core 
cable (to size) tape at £225. and 220 vds. of core cable tape at £181 
per mile, less 71 per cent. The contract for 2.800 yds. of brick 
conduit at £6. 10s, per 1.000 9 in. lengths has been placed with the 
Accrington Brick Co. 

Walthamstow Council has accepted the tender of the British 
Thomson-Houston Co. (at £411) for the supply of a low-tension 
switchboard. 

The tender of the Union Cable Co. has beon accepted by South- 
ampton Town Council, at £134. 48.. for 1.600 yds. of h.t. cable. For 
1.120 yds. of Lin. cable and 190 yds. of 1:5 in. cable the tenders of 
Wm. Rickard (Ltd.) has been accepted, at £706 and £03. 16s., 
respectively. 
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Woolwich Borough Council have accepted the tender of Willans & 
turbo-alternator, at £4,782; that of 
Sub-station switchgear, at 
£305. 10s. ; and that of Ferranti (Ltd.) for sub-station switchgear, at 


Robinson for a 1,500 kw. 


Siemens Bros. Dynamo Works for 


£205. 78. 6d. 


West Ham Education Committee received 19 tenders for the electric 
lighting of the extension of the Education Offices, and Colegrave-road 
schools, The tenders varying from £150 for the office extension and 
£204. 158. for Colegrave-road schools to £315. 10s.. and £449. 18s. 6d., 
respectively. and the lowest tenders, those of Newbald & Co., were 


accepted. 
Chester-le-Street Guardians hive accepted the tender of G. H. 
Armstrong for electric motors for the laund ry at £55. 13s. 
Margate Council have accepted the tender of the Rees 
Co. for electrically-driven sewage pumps: at £295, 


Bristol Guardians have accepted the tendor of Collings Bishop 
(Ltd.) for electric lighting installation at Bedminster Workhouse 


at £890. 
Coventry Hospital Committee have accepted the tender of Way- 
gocd (Ltd.) for an automatic electric lift. 


Pembroke (Co. Dublin) Urban District Council received three 
dwellings, and the lowest (that 
The other tenders 


tenders for wiring 88 workmen's 
of W. Davy) has been accepted at £337. 19s. 
were £440 and £573. 2s. 6d. 


Grimsby Education Committee have accepted the tender of 


E. H. Buck & Co. for wiring Victoria-road Schools at £83. 


Worcester Infirmary Committee have accepted the tender of 


H. J. Harding for electric lighting and telephone work at £152. 


Commonwealth Contracts.— Tho following contracts have been 


placed by Australian Government Departments :— 
Postmaster-General^s Department, — Victoria.— British 


£3.908; T. Zwicker & Co., 
Sage & Co., 2,200 dry cells, £256. 13s. 4d. sod. Bartram & Sons, 5 switch- 
boards, £285, and 225 cordweights with pulleys, £4. 13s. 9d. 


Postmaster-General s Department, New South Wales.—Siemens Bros. 


Dynamo Works, 17 miles 50 chains telegraph cable, £277 per mile. 


Commissioner of Railways, Victoria.—W. T. Henley’s Telegraph Works 
Co., 8 miles clectric wire, £113. 5a. ; Noyes Bros., 8 miles ditto, £114.10, : 
Brill trucks with wheels and axles, £88; 153. per set, Dumpit sand boxes, 
£2 each, Brill signal bells, 16s. 6d. each. and Brill platform gongs, 15s. 
British [Insulated & Helsby Cables, 
8 miles cable, £24. 10s. per mile ; Atlas Co. of Engineers, iron pipes and 


each. for electric street railway cars ; 


fittings for electrie light station, £337. 10s. 
BUSINESS NOTICES. 


Messrs. Scholey & Co. (Ltd.) have arranged to act as representatives 
in this country for the Tool Steel Gear & Pinion Co. of Cincinnati, 
used on electric tramways and 


Ohio, whose products are widely 
railways in the United States, 


The British Electric Transformer Co. are now connected to two 


telephone exchanges, their new number being 101 Southall. 


Mr. John E. Raworth, Queen Anne's Chambers. 28, Broadway, 
Westminster, has acquired the business established in 1871 by the 
late Mr. Newnham Browne, chartered patent agent, and carried on 
by him and his successors at the Old Mansion House, 73, Cheapside, 
London, E.C, 


who was for many years with Mr. Newnham Browne, and has had 
over 25 years’ experience in patent and trade mark matters, 
telephone number and telegraphie address of the City branch are 
respectively 366 Bank and * Honeybee London." 

The telephone number of Mr. Arthur P. Haslam, M.I.E.E.., and 
of the Westminster Tool & Electric Co., Suffolk House, Laurence 
Pountney-hill, London, E.C., has been changed to * City 54.” 

The London office of the Scottish Tube Co, (Ltd.) is now at 54, 
Old Broad-strect, E.C. l 


Messrs. Samuel Deacon & Co., the well-known advertising agents 
and contractors, who were established at Snow-hill, London, over a 
century ago, and have occupied 154, Leadenhall.street, London, 
E.C., for the last 57 years, have removed to 7, Leadenhall-street, 
nearly opposite, 

i REED 

Sale by Auction.— Messrs. Horne & Co.. 35. Old Queen-street, S. W., 
vill sell by auction at the Royal Arsenal. Woolwich, on Thursday, 
July 18, at 11 &m., Some unserviceable and obsolete stores, including 
quantities of cast and wrought-iron and steel scrap, brass, copper, 
gunmetal. lead. zine. &c., also some electric cable, hydraulic jacks 
and tools. four dynamos, oil and steam engines, electrical instruments, 
&c. The lots may be viewed at the Royal Arsenal, Woolwich, on 
the Monday, Tuesday and Wednesda y previous to and on the morning 


Roturbo 


Insulated & 
Helsby Cables, jacks and plugs, £54. 15s. 10d. and 40 tons copper wire, 
152.000 insulators, £1,798. 13s. 4d. ; A.J. 


Mr. Raworth will retain the offices in Cheapside as a 
City branch of his business, under the management of Mr. C. L, Perry. 
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of the sale. Catalogues from the War Office, Whitehall. the Ord- 
nance Oftice, Tower, and the Ordnance Office, Royal Arsenal, Wool- 
wich. See also an advertisement, 

Sale by Tender.— Lecds Corporation invite offers for the purchase 
of quantities of clectrolvtie copper, brass. gunmetal, lead, and cotton. | 
covered wire, &c. Forms of offer and other information from the 
manager of the electric lighting department. Mr. H. Dickinson. 1, 
Whitehall-road. Leeds. Offers to the town clerk. Mr. Robert E. Fox, 
by 10 a.m. of Saturday. July 13. Seo an advertisement. 

Manufacturing Premises for Sale.—-Messrs, Fleshman & Co., 
estate agents, Dover, advertise for sale Important manufacturing 
premises. with good dock and railwey facilitics. suitable for engincer- 
ing works, &e. | 

Business for Sale.— An electrical contractin g business in Lancashire 
is advertised for sale. 

Patents Development.—The proprictor of patent No. 18.408/1006. 
for ** Improvements in electric insulators for h.t. conductors desires 
to make arrangements for working same in this country. Applica- 
tions to Messrs. Haseltine, Lake & Co., Chartered Patent Agents, 
7 and 8, Southampton-buildings. Chancery-lane, London, W.C, 

The proprictors of patent No. 23.164/1909, relating to '* Arrange- 
ments for electrically reproducing a movement at a distance,” desire 
to enter into negotiations for the grant of licences to manufacture in 
Great Britain under royalty. Applications to Messra, Carpmael & 
Co.. 24. Southampton-buildings, London, W.C. 

Application for Restoration of Lapsed Patent.-—Osweld Deam hea 
applied for the restoration of patent No. 23.725 /1907 (dated Oct, 26, 
1907) granted to him for ** A new or improved recording mechani:m 
for engine room telegraphs and the like.” 

The “Journal.”’—Part 213 of the «Journal of the Institution of 
Electrical Engineers,” is now ready, price 5s. For particulars of 
contents sce advertisement. | 

Austro-Hungarian Electrical Directory.— We have received a copy 
of the second (1912) edition of the “ Spezial- Adressbuch der Elektro- 
technischen Industrie von Osterreich-Ungarn." The directory 
consists of more than 400 pages, and contains lists of electrical 
engineers, electrical plant and apparatus. manufacturers and dealers 
arranged under the various towns, subdivided under trades and 
grouped under provinces, and also a classitied trades section, in 
which the names appear under the trades irrespective of geographical 
location. The book. which appears to have been carefully com- 
piled. is published by Herr Oskar Hirschfeld (Schonbrunnerstrasse, 
218. Vienna, XII/1) for the Elektrotechnischer Verein in Vienna, and 
its price is K.7.50 (7s.). 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Geo. Edwd. Hervey. electrical engineer, &c., 24, Susan’s-road, 
?astbourne. has been adjudicated bankrupt. "The publie examina- 
tion will take place on July 16 at the Town Hall. Eastbourne. 


The first meeting of creditors of Alfred Slatter. Caxton House, 
Westminster, S.W., will take place on July Il at Bankruptcy- 
buildings, London, W.C., and the public examination on Aug. 20 
at the same place. 

A meeting to receive an account of the winding-up of the Caribbean 
Anglo-Colombian Cable Co. (Ltd.) will be held at 65. Bishopsgate. 
London. E.C., on Aug. 2. 

Deed of Assignment.— Claims under a deed of assignment executed 
on March 21. 1912. by Wm. Alfd. Meadows. electrical engineer, 
Percy-street, Hanley. are to be sent to Mr. RAE. Clark, Albion- street, 
Hanley, by July 8. 


 ——— 
PATENT RECORD. 


— ——— —— —— 
SPECIFICATIONS PUBLISHED. 
T he following abstracts from some of the specifications recently published have been specially 


compiled by Messrs. MEWBURN, ELLIS & Pryor, Chartered Patent Agents, 70 and 72 
Chancery-lane, London, W.C. 


1910 SPECIFICATIONS. ; 
Electric furnaces. (30/5/11.) 


1911 SPECIFICATIONS. 
Electrical switching apparatus. (15 11/11.) 
12,485 RENNERT. Automatic electric fire-alarms. (23/5/10.) 
12,923 Perry. Electrical heating apparatus, UA wees 
12,978 ScHIEFERSTEIN. Means for varying the inductance of electric circuits. (30/5/10.) 
13.310 Glenn & O'DONNELL. Railway sicnalling apparatus. athe AA 
13,687 Henri, HELBRONNER & Von RECKLINGHAUSEN. Apparatus for sterilising liquids 
by means of ultra-violet rays. (11.610. Addition to 6,178,'11.) 
16.440 AuscuuTz & Co. Electrical contacts. (26/11,10.) 
16.955 Wess. Transmitter for telephone and other sound-transmitting instruments, 
17,149 GEsELLSCHAFT FUR DRAHTLOSE TELEGRAPHIE. Apparatus for the adjustment 
of oscillation circuits of wireless telepraph transmitting stations, 
Àn improved arrangement for performing both the functions of a Step-by-step 
adjustment device and a variometer, consists of three or more coils provided with 


28,126 RUTHENBURG. 


11,699 WALTON. 
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connections to permit them to be put into circuit to give step-by-step adiustments 
and at the same time disposed about a common axis and adapted to be displaced 
axially relative to each other, each movable coil being arranged between two coils 
eivine fields in opposite directions, so that axial displacement through comparatively 
small distances permits of obtaining the fine adjustments necessary for exact tuning 


and for obtaining wave-lengths intermediate between those given by the steps of 


adjustment. 

17.281 PourEAux. Electric pocket lamps. 

17.502 FURNEAUX & Rock. Electric switches. me 

17.788 ALLISON & ARNCLD, Electric switches for us» with timing or other predetermining 
mechanism. 

7.900 Gwozpy. Telephones. (Convention date not eranted. Addition to 11.234,11.) 

18.901. Bsocks & Reap. Certain kinds of fittings for electrical conduits. 

19.260 GeneraL Evectrric Co. Systems ot electric distribution. . 

An improved m*thod and means for utilising a single-phase source of alternating 
current for supplying a polyphase load, and relates more specifically to obtaining 
balanced voltaees for all conditions of the polyphas? load —/.*., voltaess which are 
substantially equal in maenitude and are dispalced from one another by substantially 
the theoretically correct phase anrles. One of the phas:s ot the converter is conn:cted 

< to the single-phase source of the supply and to one of the phases of the load ina spacial 
manner, the other phase or phases of the converter teing connected to the load. 

19,645 Siemens & HALSKE AKT. GEs. Circuit arrangements for automatic telephone 
systems. (12.10 10.) 

22.634 GRAHAM. Telephonic apparatus. 

22,888 MITCHELL & CoorER. Means of jointing and bonding between lead-covered or 
lead-covered and armoured electric cables and cast-iron, wrougnt-iron Or mild 
steel sleeves or joint boxes. 

23,283 SCHIEFERSTEIN. Means for varying the inductance of el«ctric circuits. (Patent 
of addition not granted, Divided application on 12.978 11. 39 5.) 

23.943 Ges. FUR ELEKTROTECHNISCHE INDUSTRIE. Automatic regulators for electric 
welding apparatus. (29,10 10.) 

27.377 FiscHex & ScHUDEL. Method of manufacturing electric steel castings. (7/12:10.) 

27.482 Leitner. Liehtine of motor-driven vehicles by electricity. 

28.39] Bryur. Electric distribution systems. (21/12, 10.) 


1912 SPECIFICATIONS. 
38 Sagar. Joints for electric conductors entering vacuum apparatus. en ea 
528 Siemens Bros. & Co. Circuit arrangements for connecting a trunk line telephone 
exchanee with the subscribers of a local automatic exchanre, 

According to this invention, the op:rator 1s informed whether the subscriber who 
is wanted at the local exchange is the calling or called subscriber. This is effected 
by providing several test relays of different sensitiveness at the trunk line connectors 
and by arraneing that the test lead of the wanted subscriber assumes a ditíarent 
engaged condition according as the subscriber is called or calling. 

2.575 Marion, Construction of electrical accumulator. 
2,703 Ges. FUR DRAHTLOSE TELEGRArHIE. Spark-gaps for use in electric circuits 
adapted for rapid electric oscillations. 

Relates to a damuine spark-gap which differs essentially from the flat plate spark- 
gap hitherto used. in that the plates are provided with a great many edes or ridves, 
so that opportunity i3 piven for the sparks to be formed and the discharges to occur 
only between these places. Tne sparks are formed between tha paints of the elec- 
trodes at the shortest distanc? apart, but the area of discharge at once spreads out 
laterally. This spreading out of the sparks and consequent distribution of tn? cross- 
section of the current path secures a good damping-out action, because directly after 
the discharge a lareer cooling surfac? is provided for the spark. 

3,335 Buttexs Limiten & Twiss. Means for holding electric insulators and con- 
ductors, 

3,83) Free. Time controlled electrical switches. (15 2°11.) 

4.276 Wester! ELECTRIC Co. Sivnalline systems for party line telephones and the like. 

5,2086 BEAVER & CLAREMONT. Covering for electric cables. 


APPLICATIONS FOR PATENTS. 


Nore.--The undermentioned Applications (except those marked 1) are not open to public 
inspection until after acceptance of Complete Specifications. Those marked * are open for 
inspection 12 months after the date attached to them, if they have not been published previous}y 
in the ordinary course. Names within parentheses are those of communicators of inventions. 
When complete Specification accompanies application an asterisk ts afixed. 


May 3, 1912. 
10.495 ScuvER. Flame arc lamps. 
10,591 Peake. Wireless telegraphy apparatus. 
10.597 GoibscuMipT. High-speed rotors for electrical machinery. (4,511, Germany.)* 
10.528 Barecur & Travis. Oil break electric switches. * 
10.539 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) 
telephone systems.* 
10.511 Heit. Electrod*s for primary or secondary batteries. (9 5 11, Germany.)* 4 
10.545 B.T.H.-Co. & WEDMoRE. Protective devices for electric distribution systems. 
10.555 CoD. Electric ignition devices for internal-combustion engines. 
10,553 Gratze. Controlling or actuation of clecks, or other indicating or recording 
mechanism by electric. wireless or ether waves. 
10.55) Sver. Compound electric switch. 


May 4, 1912. 
10.599 Hatt. Gear for automatically reversing electric motors. 
10.605 Bunte & REMMLER. Elsctrical dust suction apparatus. (3/7/11, Germany.)* 
10.616 Parr. Telechone receivers.* 
10,619 ELEXTROMAGNETISCHE GEs.M.B.H. Electromagnetic separator for the 
separation of ores. (4,5,11, Germany.)* 
10.6581 Davis. Electric water heater. 
10.654 SUBMERSIBLE & J. L. Motors & CoorER. Electric motors. 
10,055 SUBMERSIBLE & J. L. Motors & Poynper. Dynamo-electric machines. 


] May 6, 1912. 

10.685 Bettina. Electrical radiators and the like. 

10.701 P.ssoro. Establishing electrical communication between ships and other vesse!s 
and the shore. TRENT T 

10.704 FAIRWEATHER. (Hart Mfg. Co.. U.S.) Switches.* 

10.743 JounsoN, VARLEY, MICHAELIS, POWER & JOHNSON SECRET WIRELESS TELEGRAPH 
& TELEPHONE TESTING SYND. Electrically transmitting and recsiving messages. 

. May 7, 1912. 

10.765 E: oka & ORDNANCE ACCESSORIES Co., Morrison & DaAvIES. 
elements. 

10.765 CtARK. Corrugated s:condary battery box. 

10.73) SczacLES. Adjustable electric light pendants and the like. 

10,784 BELL. Electric dynamos and motors. 

10.731 Francis. Electric light fitting for sewing machines and machines of a similar 
nature. 

10 8» MirzcuEtL. Electric locxine apparatus. 

10.395 Manis (Hugo Reinert and Kristian Pettersen, Norway.) Supporting insulators 
for electric conductors.* 

10.838 FAIRWEATHER. (Hart Mfg. Co.. U.S.) Switches. * 

10.85) Incramw & Hunt. Apparatus for tilting the shade of a rendant electric lamp. 

10.851 Ingram & Hunt. Sparking plug. i 

10.853 GALLeTtTI. Transmission of electric energy at a distance without connecting wires 

: and a new system of wireless sienalling.* 
10.859 Vgacock. Trollies for el:ctric cars. 


May 8, 1912. 
10.833 Byrom. Electric wire couplings or connections. 
ios Me. & WEE Electric firz-alarm apparatus. 
9993 J. STONE & Co. & Myers. Electric incandescent lamps and lamp-holde 
ee METAL Jotntinc Co. & HARDEN. Electric cables. : pe 
,994 FoR TER. Sparking plugs. 


Automatic 


wet 


Electric heating 


AT D 
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May 9, 1912. 
1,051 Perr. Electric switches. 
1.078 RussEriL. Telegraph transmitters. 
1.079 STROHMENGER. Electric are weldine. (Addition to 1,.274/12.) "D 
1,085 GutTHrie & ANGEL. Hoisting and lowering ships’ boats from the navigating bridge 
by el:ctricity. 
11.090 DuBiLiER. Production of ozone.* | 
11.091 Dupitier. Producing electric oscillations adapted for wireless communication 
and other purposes.* 
May 10, 1912. 


11.126 WoottiscRoF: & BootHRoyn. Electrical switches. 

11.155 Evaws. Electrical incandescent lamp-holders, ceiling roses or like articles to 
which fl:xible conductors are connected. 

11.175 Leitner. Control of el:ctric circuits. 


May 11. 1912. 

240 TeguauLL. Mounting electric generators upon the head frame of windmills.* 

252 B.T.-H. Co. 4G.E. Co.. U.S.) achines for forming filaments. 

.259 MANUEL Garcia Diaz & ANTONIO AZAROLA Y GRESILLON. Preventing the 
fraudulent us? or theft of electrical energy. (Addition to 14.259 08.) 

260 NaLvER Bros. & THOMPSON & HARRIS. Electric circuit-closing devices. 

261 Baron. (Georg Heimann. G:rmany.) Graded sirvice automatic telephone 
system.* 

11.252 MAfELLI. Oscillating fans. (11 5 11. Italy.)* 

11.272 Serey. Wireless telexraphy and telephony. 

11,279 ArrHoORPE & CAMBRIDGE SCIENTIFIC INSTRUMENT Co. Electrical measuring 


apparatus.* 
May 13. 1912. 
11.396 Craven. Switchboard connection cords and the like. 
11.359 Porpes. Portable electric battery lamps. 
11.366 Ligne. Electrolytic valves or polarisation cells. (315,11, Cermany.)* 
11.372 Porpes. Portable electric battery lamps. * 
11.38) Cooper. Manufacture of electric resistance bodies. 
11.388 Scott. Starting internal-combustion engines, 
11.336 GRAHAM & WALLACE. Actuating switches and other devices. 


May 14. 1912. 

11.405 Euis. Reeve & O'NEILL. Electrical insulatine compound. 

11.434 MASCHINENFABRIK OERLIKON. — mepulsion motor with divided stator winding 

(26 5 11. Germany.)* 

11.455 ScouLar. Manufacture of metallic filaments for incandescent electric lamps. 

11.464 Siemens & HALSKE Axt.-Ges. Impulse transmitters for semi-autcmatic tclephone 
systems. (Addition to 10.444 12. 16 5 11, Germany.)* 

11.466 B.T.-H. Co. (G.E. Co.. U.S.) Electric control systems. 

11.476 Brown. Electric signals. 

11.479 SHEPHARD & McKecunig. Alarm devices for use with wireless telegraph systems. 

11.482 MARTIN. Construction of electrical resistance devices. 

11.485 PiLLINGER & SUNDERLAND. Controlling electric circuits. 

11.521 WIELAND. Compartment gas or electric cooking apparatus. 


May 15. 1912. 
11.537 TucwPsoN. (Ateliers de Construction Electiiques de Charlerci,Beleium.) Remote 
control for electrizilly-operat*d apparatus.* 
11.557 VANDERVELL & MipoLEYy. E'sctric starting apparatus for internal-ccmbusticn 
engines. 
559 Waters. Distribution of electric energy. 
590 Tayor.  Claring faults on alternating-current systems. 
578 Lacus. Telerhon:s.* 
532 GARRILOVITCH & DSCHANPOLADGFF. Wireless multiplex telegraphy. 
584 BrtousTEIN. Electric current distribution system." 
585 Hunter & SHAND. Electric switches. 
897 EckMAHN. Electrical distribution wh:rcin direc-current motors are employed. 
604 Pore. Telecraph systems. * 
695 Pore. Telegraph apparatus.* 
May 16, 1912. 
1.635 Lewis. Electrical e:nerators. 
1.671 GABRILOVITCH & DscHANPCLADOFF. Simultaneous transmission and reception 
7 


> 


of several wireless despatchzs from one antenna. 
11.701 Buisey. Elcctric bells. indicators and domestic telephones. 
11.702 STRATFORD. Starting apparatus tor induction motors. 
11.703 Gira gpEAU. Method of indirect excitation for oscillatory circuits. — (17, 5/11. 
Germany.)* 
11.714 Merton. Wireless telegraphy or telephony. 
May 17. 1912. 
1.779 Hesa. Junction boxes and the like for electric cables. 
1.792 B.T.-H. Co. (G.E. Co.. U.S.) Electrodes for arc lamps. 


May 18. 1912. 
11.824 Hynes. Homorolar dynamo-zlectric machines. à 
11.842 Ges. FUR MASCHINEN-UND METALL-INDUSTRIE M.B.H. Economiscrs or shields 
for multiple arc lamps. (19 5 1l. Germany.)* 
11.849 Mann. Electric flash boiler-water heater. n 
11,868 LoeupRoME SvNp. (Lazzaro Gallotti, France.) Receiving and transmitting 
apparatus for wireless signa!ling. 


COMPANIES' MEETINGS AND REPORTS. 


——————————— 


CHADBURSN'S (SHIP) TELEGRAPH CO. (LTD.)—For the year ended 
March 31 the balance at credit of profit and loss account is £15. 704. 15s.3d.. 
less managing director's remuneration, directors! expenses, depreciation, 
&e. (£7,307. 6s. 7d.) leaving £8,397, which with balance from last year 
(viz., £4,349. 14a. 10d.). makes a total of £12.741. 3s. 6d. After deduct- 
ing dividends on the 6 per cent. preference shares, and an interim divi- 
dend of £6 per cent. per annum on the ordinary stock, the balance was 
£7.347. 3s. 6d., and the directors propose to pay a dividend on the iue 
nary shares of £10 per cent. per annum (less tax) for the half-vear ende 
March 31, making, with the interim dividena already paid, a dividend 0 
£8 per cent. per annum for the year, carrying forward £4,347. 3s. 6d. 
CHILI TELEPHONE CO. (LTD.)—The directors’ report for the yea 
ended March 31 statea that the aggregate number of subscribers at à 
centres at the end of the year was 11,647, a gain of 1.723 for the year- 
The gross revenue in Chili from all sources was $2,307,818, compared EE ; 
$2,011,198; the expenditure in Chili was $1,136,970, against $316, i 
and the net income in Chili from all sources was $1,170,847, vium 
81,064,627. The average rate of exchange for the year was 104 T 
compared with 10 90d. Converted into sterling at these rates, » 
figures given are £51,210, against £483,557, an increase of £2,895. | os 
balance to credit of revenue account, including £3,225 from previo 
year, is £52,185, of. which £23,942 has been carried to reserve. ad 
interim dividend of 3s. per share (less tax) was paid on Jan. 16, ve 
the directors now recommend a final dividend of 5s. per ghare ( 
tax), leaving £3,382 to be carried forward. 
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CHILIAN ELECTRIC TRAMWAYS & LIGHT CO. (LTD.)—The result of 
the operations for 1911, after ded icting interest and redemption of deben- 
tures, London office and other charges, is a balance of £135,078. 2s. Lld., 
to which must be added amount brought forward (£11,553. 3s. lld.) 
making a total of £147,531. 6s. 10d. From this amount £60,000 has been 
placed to renewals reserve and £7,000 to. insurance suspense account, 
leaving an available balance of £80,531. 65. 10d., out of which a dividend 
of 6 per cent. on the preference shares for the year 1911 (£39,000) has been 
declared. A further dividend in respect of the arrears of interest on these 
shares to Dee. 31, 1900, has also been. declared, amounting to 
£30,174. 13s. 2d. This leaves a balance of £11,356. 13s. 8d. to be carried 
forward. The tramways carried 02.563.829. passengers, earning 
S8.208,770.25. against 83,148,725. passengers and earning 87.308,05 7.125 
in 1910. The receipts for light and power during 19131 amounted to 
83.074.657.80, and the working expenditure was $2,740.347.82, leaving a 
net profit of $2.325.309.98, against a net. profit of 31,632.267.31..— The 
traffics of the tramways show a steady increase over the previous year’s 
figures, but the expenditure has also increased. owing to the greater 
expense in operation. especially in wages and material. The lighting 
department continues to show gratifving progress, the demand both for 
light and power having so increased that it will shortly be within measur- 
able distance of the present maximum of the power of production. 

COMPANIA GENERAL DE ELECTRICIDAD DE CORDOBA.— The directors’ 
report for the vear ended Dec. 31, 1911, states that the vear has been to 
a great extent one of construction; and the high-tension line from the 
station to Cordoba, the hydro-cleetrie station and the. sub-station had 
only commenced work at the close of the year, supplying current from 
Jan. l. 1912. The steam power station commenced in April, 1911. and 
supplicd current from that date. Earnings were 892,921.75, working 
expenses S101 904.25, leaving debit balance of $8,982.50. At March 31 
there were 911 consumers with 22,877 incandescent and 160 are lamps. 

J. G. WHITE & CO. (LID.)— ^t the meeting last week. Lord Arthur 
Butler, who presided, said that the chairman (Mr. J. G. White) had been 
detained in New York, but his anticipations had been folded. "Phe 
net profit for the year was £87,106, Ls. 2d., or £4.360 less than in the 
record year of 1911, but after making substantial provisions for reserves, 
they were able to recommend the same dividends as last year. The 
directors believed the investments to be very conservatively valued and 
during the past year no security or investment had been sold at a price 
below its Dvlance-sheet valuation. The amount of investirent 
(£196,162, 0s, Nd.) was £46,000 higher than it was a year ago. The 
divid id on investmeats amounted to 64 per cent, on the present valua- 
tion, Some of the securities were those of undertakings in course of 
development and would. show material. capital appreciation. The 
amount of £10,537. 35. 1d. shown against contract retentions and works 
in progress did not represent the volume of works in progress ; asa matter 
of fact. the figure covered only retentions held for uncompleted work, and 
should be combined with sundry debtors, &c.. in one item of £12,327. (As. 
to show the current working capital in the contracting portion of the 
business, The balance available for allocation amounted to £83,211]. 17s. 
The net protit on contracts, engineering and financial work was 
£87,246, 10s, 6d. after ample allowances for contingencies. They had 
set aside £25,000 for the dividend equalisation reserve fand. The balance 
permitted a dividend, after taking into account the interim dividend patd 
in January, amounting to 12 per cent. on the whole of the preferred and 
ordinary shares, and a further extra dividend of 10s. per share, or a total 
of 22 per cent. upon the ordinary shares; the amount. carried forward 
beinginereased from £19.81310 £21.212..— Asto the outlook for the future, 
they could say that business was. progressing favourably, and, generally 
speaking, the conditions in their line appeared to beim proving. There was 
considerable new work in sight, and they looked forward to continued 
prosperity, 

JAMES KEITH & BLACKMAN CO. (LTD.)—The directors’ report states 
that the amount of business done during the past year exceeded that of 
any previous year, After providing for debenture interest and allowing 
for depreciation, &e.. the net profit is £15.802. "Phe directors propose to 
pay a dividend at rate of 5} per cent. on the preferred and 8 per cent. on 
the ordinary shares. to write off additional depreciation on Arbroath land 
and buildings £1,000, Holloway buildings £1,000; to write off patents 
and goodwill £1.000 ;. to transfer £5,000 to. reserve and carry forward 
£2.32. Extensions are to be made at the Arbroath works. 

MADRAS ELECTRIC SUPPLY CORPN. (LTD.)—' l'he number of units of 
electrical energy sold was 2,583,326, compared with L882.757 in 1910, 
an Increase of 700,539. 319 new consumers were connected to the mains 
during the year, making the total number of consumers 1.038, represent- 
ing 105,737 8 c.p. lamps, against 75.329 8 e.p. in 1910, The agreements 
with certain large consumers referred to in the circular to the share- 
holders in December last should come into operation during the current 
year. and connection to one consumer has already been made whieh will 
ensure an additional annual out put of over 000,000. units, The board 
regn t that, in spite of the new connections and the growth of business, 
the improvement in net revenue does not come up to expectations. The 
directors have, in conjunction with the consulting engineers (Messrs, Merz 
& McLellan), reviewed the whole position, and have come to the conclu- 
sion that, to enable the company to cater suecessfully for the demand for 
power, it is imperative to extend the plant and reduce the generating costa. 
b Ith this in. view, the consulting engineers have prepared. plans and 
specifications, To carry out these proposals and to provide for further 
extensions to mains, additional capital will be required, which it is pro- 
posed to raise out of the proceeds of the sale of a further £117,500 6 per 
cent. debentures at 91. The board have decided to advise the purchase of 
all the ordinary capital of the Madra: Electric Tramways (1921) (Ltd.) for 


£102,500. to be satisfied by the issue to the owners of these shares of 
£2,500 6 per cent. debentures and £100,000 6 per cent. preference shares 
of the Madras Supply Corpn. This purchase will secure to the Supply 
Corpn. the entire reversion of the tramway. profits. The company 
already supplies the whole of the power requircd by the tramways, which 
is steadily increasing; the system has now 211 miles single track, and 
considerable extensions are under consideration, 

In a communication to the directors, Messrs. Merz & Mclz Man state 
that they have carefully considered the scheme of development proposed, 
parvieularly in regard to increase of output and the supply of electricity 
for power, Development in these directions involves not only the exten- 
sion of the cable system so as te cover à larger area, but also alterations 
and additions to the existing generating plant so as to lower the cost of 
production and enable. electricity to compete successfully with other 
forms of motive power. In the plans it is contemplated to extend the 
power station buildings to accommodate three new boilers with their 
auxiliary plant and chimney, and three turbo-altemators with condensing 
plant and other auxiliavies.— Phe estimate of the cost of these alterations 
and additions is £65,000, and with this expenditure the company would 
have a modern and efficient generating plant, permitting of economical 
extension and capable of dealing adequately and in a remunerative 
fashion with any load which might offer in Madras. From the estimates 
of net revenue of the tramway company submitted to them. and from an 
inspection of their weekly returns, Messrs. Merz & Metolbin are of opinion 
that that undertaking is an improving property, and that the amount 
available for payment of dividend on the ordinary shares acquired by 
the Electric Supply Corpn. will not only provide for the dividend upon the 
preference shares issued in exchange for the tramway company's ordinary 
shares, but will leave a substantial margin at the disposal of the company. 


MONTEREY RAILWAY, LIGHT & POWER CO.—The report for 1911 
states that, notwithstanding the political situation, the total net 
earnings have increased, although the earnings from the railway ser- 
vice have shown a slight decrease compared with the previous vear. 
The total surplus was $575,162 gold. The directors have considered 
it advisable to bevin the creation of a reserve fund, and have, there- 
fore, passed to the credit of reserve from the surplus 150,000. 


MONTREAL LIGHT, HEAT & POWER CO. (LTD.)-—For the vear endod 
April 30 the gross earnings were S4.969.300 and the ex penses 52.125.200, 
leaving a balance of 82,544,000. Interest on bonds and insurance charges 
absorbed. $495,700, dividends amounting to S per cent. have been paid 
$490,000 have been written off in respect of depreciation renewals, and 
after setting aside S0000 to officers’ pension fund the surplus is 8498.300, 
which, added to balance brought forward, gives a total of £2,894,100. 
Owing to the rapid development of the City and sabarbs during the 
year capital ex penditire was 81,002,000. The company has (with other 
interests) purchased a controlling Interest ia the Coda» Rapids Manu- 
facturing & Power Co., with the intention of constructing a hydro-electric 
plant. itilisng the water. power of the Cedar Rapids for an estimated 
development of 150,000 H.P. 


STANDARD-WAYGCOD ETD.)—Thiscompany. which tock over in 1909 
the businesses of the Standard. Electric Elevator Co. and Waygood 
(Ltd.). of New South Wales, made a net protit for the vear ended March 31 
of £19,572 (inerease £2,223), making a total, with £10,022 brought for- 
ward, of £29,004. An interim dividend for six months, at rate of 10 per 
eent. per annum. absorbed £4.245. and a final dividend at rate of LO per 
cent. and a bonus of 10 percent. for the year have been declared, leaving 
£10,047 to be carried forward. 


R. WAYGOOD & CO. (LTD.)J—At the recent meeting the chairman 
(Mr. H. Harmsworth) said that last vear's turnover was the lirzest they 
had ever had, and this vear showed an increase of 15 per cent. oa those 
figures. They were just nearing the completion of a new building to 
give extra facilities for their electrical work, and were hoping to have 
possession almost immediately. After paving the preference Civ end 
and placing £2,000 to reserve the balance was £18,703. 19s. Xd.. from 
which they proposed to put £3000 against the investments. An in- 
terim dividend had been paid on the ordinary shares at the rate of 5 per 
cent. per annum. leaving £12,328, 1s. 8d. During the vear they com- 
pleted the lifts in the Royal Liver building. the largest installation of 
its kind in the country. comprising 14 electrie passenger lifts running 
at 400 ft. por minute. besides goods lifts. They. had abo compl t d 
important lift contracts for Messrs. Harrods and Win. Whiteley  (Litd.). 
During the year they had also fitted the two largest ships in the world with 
16 hfts—namely. the “ Olympic " and the ill-fated 7 Titanic," and they 
had now in hand several lifts for many other vessels. "The directors 
recommended the declaration of a further dividend at the rate of 9 pr 
cent. per annem for the six months ended March 3b, 1912. making with 
the interim dividend T per cent. for the year on the ordinary shares. 

The report and accounts were adopted, and subsequently resolutions 
were passed reducing the capital to £150,000 and altering the articles 
of association with regard to the borrowing powers. 


TROWBRIDGE ELECTRIC SUPPLY CO. (LID.)—At the first ordinary 
meeting last week the directors reported that the accounts to the end 
of December showed a balance of £53 8s. The period under review 
had been largely taken up in erecting generating plint and laying 
mains, &c., and the sale of current only covered three quarters of the 
year. It was a subject for congratulation that they were able to 
provide, out of revenue, for the payment of RU dividend in 
the first year. Each quarter's revenue showed a large increase over 
the preceding one, and the directors were satisfied with the prospects. 
The mains were being considerably extended, und the number of 
consumers was increueing steadily. 
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connections ta permit them to b» put into circuit to give step-by-step adjustments 
and at the same time disposed about a common axis and adapted to be displaced 
axially relative to each other, each movable coil being arranged between two coils 
civine fields in opposite directions, so that axial displacement through comparatively 
small distances permits of obtiinine the fine adjustments necessary for exact tuning 


and for obtaining wave-lengths intermediate between those given by the steps of 


adjustment. 

17.78] Pouteaux. Electric pocket lamps. 

17.522 Furneaux & Rock. Electric switches. 

17.783 ALLIson & Axneip. Electric switches for us» with timing or other predetermining 
m-cnanism, 

7.900 Gwozpy. Telephones. (Convention date not granted. Addition to 11,234/11.) 

18.99]. Books & Reap. Certain kinds of fittings for electrical conduits. 

19,260 GENERAL ErEcrRIC Co. Systems of electric distribution, 

An improved method and means for utilisine a single-phase source of alternating 
current for supplying a polyphase load, and relates more specifically to obtaining 
balanced voltages for all conditions of the polyphas2 load-~-ie., voltages which are 
substantially equal in maenitude and are dispalced from one another by substantially 
the theoretically correct phase angles. One of the phas<s of the converter is connected 

to the single-phase source of the supply and to one of the phases of the load in a sp2cial 
manner, the other phase or phases of the converter being connected to the load. 

19.645 Sig4«ENs & Harske AKT. Ges. Circuit arrangements for automatic telephone 
systems. (12.10 10.) 

22,634 GraHam. Telephonic apparatus. 

22,898 MITCHELL & Coorer. Means of jointing and bonding between lead-covered or 
lead-covered and armoured electric cables and cast-iron, wrought-iron or mild 
stzel sleeves or joint boxes. 

23.283 ScHIEFERSTEIN. Means for varyine the inductance of electric circuits. (Patent 
of addition not granted. Divided application on 12.978.11. 325) 

23.943 Ges. FUR ELEKTROTECHNISCHE INDUSTRIE. Automatic regulators for el:ctric 
welding apparatus. (29,10 10.) 

27.377 FiscHES & ScHupEL. Method of manufacturing electric steel castings. |(7;12,10.) 

27.482 LEITNER.  Liehtine of motor-driven vehicles by electricity. 

28.391 BijuR. Electric distribution systems. (21/12,10.) 


1912 SPECIFICATIONS. 
38 Saxar Joints for electric conductors entering vacuum apparatus. (7 1 11.) 
528 Siemens Bros. & Co. Circuit arraneements for connecting a trunk line telephone 
exchange with the subscribers of a local automatic exchanre. 

According to this invention, the operator is informed whether the subscriber who 
is wanted at the local exchange is the calling or called subscriber. This is effected 
by providine Several test relays of different sensitiveness at the trunk lin? connectors 
and by arranvine that the test lead of the wanted subscriber assumes a different 
enearsd condition according as the subscriber is called or calling. 

2.575 Maricn. Construction of electrical accumulator. 
2,709 Ges. FUR DRAHTLOSE TELEGRAFHIE. Spark-gaps for use in electric circuits 
adapted for ranid electric oscillations. 

R lites to a damping spark-eap which differs essentially from the flat plate spark- 
fap hitherto used. in that the plates are provided with ayreat many edes or rides, 
so that opportunity is viven for the sparks to be formed and the discharees to occur 
only between these places. Tne sparxs are formed bztween th? points of the elec- 
trodes at the shortest distance apart, but the area of discharge at once spreads out 
laterally. This spreading out of the sparks and consequent distribution of ths cross- 
s*ction of the current path secures a rood dampine-out action, because directly after 
the discharge a larver cooliie surfac? is provided for the spark. 

3,335 Butters Limiteo & Twiss. Means for holding electric insulators and con- 
ductors, 

3.83) Free. Time controlled electrical switches. (15 2/11.) 

4.276 Western EvectricCo. Sicnalline systems for party line telephones and the like. 

5,205 Beaver & Claremont. Covering for electric cables. 


APPLICATIONS FOR PATENTS. 


Nore.—The untermentioned Applications (except those marked t) are not open to public 
Inspection until after acceptance of Complete Specifications. Those marked * are open for 
Inspection 12 months after the date attached to them, tf they have not been published previously 
tn the ordinary course. Names within parentheses are those of communicators of inventions. 
When complete Specification accompanies application an asterisk ts agfixed. 


May 3, 1912. 
10.495 ScuvEgR. Flim arc lamps. 
10,591 Peake. Wireless telegraphy apparatus. 
10.597 GoipoczHMIDT. High-speed rotors for electrical machinery. (4,5,11, Germany.)* 
10.623 Barncur & Travis. Oil break electric switches.” 
10.539 Stemens Bros. & Co. (Siemens & Halske Akt.-Gas., Gormany.) Automatic 
telephone systems. * 
10.511 Hei. Electrodes for primary or secondary batteries. (9.5 11, Germany.)® ! 
10.515 B. T.H.-Co. & Weomore. Protective devices for electric distribution systems. 
] X555 Cont, Electric ignition devic?os for internal-combustion engines. 
10,553 G«saATzE. Controlling or actuation of clocks. or other indicating or recording 
mechanism by electric. wireless or ether waves. 
10.55) Sver. Compound electric switch. 
May 4. 1912. : 
10.539 Hart. Gear for automatically reversing electric motors. 
10.095 Bunte & RemMLer. El<ctrical dust suction apparatus. (3,7,11, Germany.)* 
10.616 Pass, Telerhone receivers, * 
10,019 ELexTROMAGNETISCHE Ges.m.p.H. Electromagnetic s»parator for the wet 
separation of ores. (4 5,11. Germany.)* 
10.651 Davis. Electric water heater. 
10,651 Sa «EssrBLE & J. L. Motors & CoorER. Electric motors. 
10,055 SussersiBLe & J. L. Mctcrs & Poynper. Dynamo-slectric machines. 


May 6. 1912. 
10.695 Bernia. Electrical radiators and the like. 
10.791 Posscre. Establishing electrical communication between ships and other vesse's 
and the shore. EET T 
10.701 FAixvEATHER. {Hart Mfg. œo.. US.) Switches.” 
10.749 Jounsou, VagtEY. MicHAELIS, Power & JOHNSON SECRET WIRELESS TELEGRAPH 
& TELEPHONE TESTING SYND. Electrically transmitting and receiving messages. 
May 7. 1912. 
10.765 Evactric & ORDNANCE Accessories Ca., Morrison & Davies. Electric heating 
el ‘ments. 
10.705 Ciark. Corruested secondary battery box. 
10.78) Sca res. Adjustable electric liveht pendants and the like. 
10,784 Bett. Electric dynamos and motors. 
10.731 Feancis. Electric ligat fitting for sewing machines and machines of a similar 
TET 
108)? Miruel.  Elkctriclocxine apparatus. 
10.505 Masc. (Hues Reinert and Kristian Pettersen, Norway.) Supporting insulators 
for electrio conductors." 
10.838 Fatis wgATHER. (Hart Mfe. Co. US) Switches.® 
10.850 Inssau & Hust. Anrparatus for tilting the shade of a nendant electric lamp. 
10.85] Inseam & Hunt. Sparking plug. 
10.8.3 Garretri. Transmission ot electric energy at a distance without connecting wires 
and anew system of wireless sienalling. ® 
10.859 Veac ck. Trollies for el-ctric cars. 
May 8. 1912. 
19.839 Byecss. Electric wire courlines or connections. 
10.927 Neat & More. Eloctric fir--alarm apparatus. 
19,959 J. Stone & Co. & Myers. Electric incandescent lamps and lamn-holdcra 
10,929 MxrTAL Jomiting Co. & Harpen. Electric cables. 
10,994 FOR TER. Sparking plugs. 
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May 9, 1912. 
11,051 Perr. Electric switches. 
11.078 Russert. Telegraph transmitters. 
11.079 StrRoHMENGER. Electric arc welding, (Addition to 1.274/12.) 
11,085 GUTHRIE & ANGEL. Hoisting and lowering ships’ boats from the navigating bridge 
by electricity. 
11.090 DusgitLtgR. Production of ozone.* 
11.091 Duser. Producing electric oscillations adapted for wireless communication 


and other purposes.* 
May 10, 1912. 
11.126 WootLiscR^rr & BootHroyp. Electrical switches. 
11.155 Evans. Electrical incandescent lamp-holders, ceiling roses or like articles to 
which flexible conductors are connected. 
11.175 Leitner. Control of electric circuits. 


May 11, 1912. 
11.240 TvaunauiL. Mountine electric g:nerators upon the head frame of windmills.* 
11.252 B. T-H. Co. (GE. Co.. U.S.) Machines for forming filaments. 
11.259 MaNuEL Garcia Diaz & Antonio AzAROLA Y GRESILLCN. Preventing the 
fraudulent us? or theft of electrical energy. (Addition to 14.259 08.) 
11.260 NaLpER Bros. & THompson & Harris. Electric circuit-closing devices. 
11.201 Baron. (Georg Heimann, G:rmany.) Gradsd s.rvice automatic telephone 
system.* 
11.262 MARELLI. Oscillating fans. (11 5 11. Italy.)® 
11.272 Sistey. Wireless telegraphy and telephony. 
11.279 ArzHoRPE & CAMBRIDGE SCIENTIFIC INSTRUMENT Co. Electrical measuring 
apparatus. * 
May 13, 1912. 
11.325 Craven. Switchboard connection cords and the like. 
11.359 Porpgs. Portable electric battery lamps. 
11.366 Liese. Electrolytic valves or polarisation cells. (31,5/11, Germany.)® 
11.372 Porpogs. Portable electric battery lamps.* 
11.389 Coorer. Manufacture of electric resistance bodies. 
11.388 Scott. Starting internal-combustion engines. 
11.336 GRAHAM & WALLACE. Actuating switches and other devices. 


May 14. 1912. 
11.406 Euis, Reeve & O'Ngirrrt. Electrical insulating compound. 
11.434 MASCHINENFABRIK OERLIKON. Repulsion motor with dividcd stator winding 
(26 5 11, G»ormany.)* 
11.455 ScouLar. Manufacture of metallic filaments for incandescent electric lamps. 
11.464 Sig4ENS & HALSKE AkT.-Ges. Impulse transmitters for semi-autcmatic telephone 
systems. (Addition to 10.444 12. 16 5 11. Germany.)* 
11.466 B. T.-H. C^. (G.E. Co.. US) Electric control systems. 
11.476 Brown. Electric signals. 
11.479 SugrHARD & McKecunis. Alarm devices for use with wireless telegraph systems. 
11.482 Martin. Construction of electrical resistance devices. " 
11.4985 PiLLINGER & SUNDERLAND. Controlling electric circuits. 
11.521 WigLAND. Compartment gas or electric cooking apparatus. 
May 15. 1912. 
11.537 THoverscu. (At-liers de Construction Electiiques de Charleroi.Beleium.) Remote 
control for electrically-operated apparatus.” 
11.557 VANDERVELL & MipoLey.  E'ctric starting apparatus for interral-ccmbusticn 
envines. 
11.559 Waters. Distribution of electric energy. 
11.590 Tavtcs. Cheating faults on alternating-current systems. 
11.578 Lacus. Telephonss.* 
11,582 Gargitovitch & DscHAHrOLADOFF. Wireless multiplex tcleeraphy. 
11 584 BiousrEIN. Ekctric current distribution system." 
11.585 Hunter & SHAND. Elcctric switches. 
11.597 EcxMANN. Electrical distribution whzrcin direc-current moters are employed. 
11.604 Pore. Teleeraph systems.” 
11,695 Pope. Telegraph apparatus.* 
May 16. 1912. 
11.635 Lewis. Electrical! eenerators. 
11.671 GaBRILOVITCH & DscuaurcLADOFF. Simultaneous transmission and reception 
of several wireless d-spatch<s from one antenna. 
11.701 Brisey. Elcctric bells. indicators and domestic tclephones. 
11.702 STRATFORD. Starting apparatus tor induction motors. 
11.703 GrrearDEAU. Method of indirect excitation for oscillatory circuits. (17/5/11, 
Germany.)® 
11.714 Merton. Wireless telegraphy or telephony. 
May 17. 1912. 
9 Hosa. Junction boxes and the like for electric cables. 
2 B.T.-H. Co. (G.E. Co., US) Electrodes for arc lamps. 


May 18, 1912. 


11.824 Hynes. Homopolar dynamo-?l:cetric machines. 

11.842 Gres. FUR MASCHINEN-UND METALL-INDUSTRIE M.B.H. Economiscrs or shields 
for multiple arc lamps. (19 5 11. Germany.)* 

11.849 Mann. Electric flash boiler-water heater. 

11.568 Lonprome Synp. (Lazzaro Gallotti, France.) Receiving and transmitting 


apparatus for wireless signa'ling. 


COMPANIES’ MEETINGS AND REPORTS. 


east ag eS et 
CHADBURN'8 (SHIP) TELEGRAPH CO. (LTD.)—For the vear ended 
March 31 the balance at credit of protit and loss account is £15,704. 15s. 3d., 
less managing director's remuneration, directors’ expenses, depreciation, 
&c. (£7,307. 6s. 7d.). leaving £8,397, which with balance from last vear 
(viz., £4.349. 14s. 10d.), makes a total of £12,747. 3s. 6d. After deduct- 
ing dividends on the 6 per cent. preference shares, and an interim divi- 
dend of £6 per cent. per annum on the ordinary stock, the balance was 
£7,347. 32. 6d., and the direetors propose to pay a dividend on the ordi- 
nary shares of £10 per cent. per annum (less tax) for the half-vear ended 
March 31, making, with the interim dividena already paid, a dividend of 
£8 per cent. per annum for the vesr, carrving forward £4,347. 3s, tid. 
_CHILI TELEPHONE CO. (LTD.)—The directors’ report for the year 
ended March 31 states that the aggregate number of subscribers at all 
centres at the end of the year was 11,697, a gain of 1.728 for the year. 
The cross revenue in Chili froma!l sources was $2,307,818, compared with 
$2,011,198 ; the expenditure in Chili was $1,136,970, against $976,670: 
and the net income in Chili from all sources was $1,170,847, against 
$1,064,627. The average rate of exchange for the year was 10°49d., 
compared with 10 90d. Converted into sterling at these rates, the 
figures given are £51,210, against £48,357, an increas of £2,853. The 
balance to credit of revenue account, including £3,225 from previous 
year, is £52,185, of. which £23,942 has been carried to reserve. An 
interim dividend of 3s. per share (less tax) was paid on Jan. 16, and 
the directors now recommend a final dividend of 5s. per share (les 
tax), leaving £3,382 to be carried forward. 
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CHILIAN ELECTRIC TRAMWAYS & LIGHT CO. (LTD.)—The result of 
the operations for 1911, after ded icting interest and redemption of deben- 
tures, London office and other charges, is a balance of £135,978. 2s. Lld., 
to which must be added amount brought forward (£11,553. 3s. Lid.), 
making a total of £147,531. 6s. 10d. From this amount £60,000 has been 
placed to renewals reserve and £7,000 to insurance suspense account, 
leaving an available balance of £80,531. 63. 10d.. out of which a dividend 
of 6 percent. on the preference shares for the year 1911 (£39,000) has been 
declared. A further dividend in respect of the arrears of interest on these 
shares to Doc. 31, 1900, has also been declared, amounting to 
£30,174. 13s. 2d. This leaves a balance of £11,356. 13s. 8d. to be carried 
forward. The tramways carried 92,863,829 passengers, earning 
$8.208,770.25, against §3,148.755 passengers and earning $7.308,957.95 
in 1910. The receipts for light and power during 19131 amounted to 
85.074,657.80. and the working expenditure was $2,7240.347.82, leaving a 
net profit of 82.325.309.98, against a net profit of $1.632,267.31. The 
traflics of the tramways show a steady increase over the previous year's 
figures, but the expenditure has also increased. owing to the greater 
expense in operation, especially in wages and material. The lighting 
department continues to show gratifying progress, the demand both for 
light and power having so increased that it will shortly be within measur- 
able distance of the present maximum of the power of production. 

COMPANIA GENERAL DE ELECTRICIDAD DE CORDOBA. — The directors? 
report for the year ended Dec. 31, 1911, states that the vear has been to 
a yreat extent one of construction; and the high-tension line from the 
station to Cordoba, the hydro-electric station and the sub-station had 
only commenced work at the close of the vear, supplying current from 
Jan. 1, 1912. The steam power station commenced in April. 1911, and 
supplied. current from that date. Earnings were $92,921.75, working 
expenses $101,904.25, leaving debit balance of $8,982.50. At March 31 
there were 911 consumers with 22,877 incandescent and 160 arc lamps. 

J. G. WHITE & CO. (LTD.)— At the meeting last week, Lord Arthur 
Butler, who presided. said that the chairman (Mr. J. G. White) had been 
detained in New York, but his anticipations had been fultilled. The 
net profit for the year was £87,106, 10s. 2d., or £4,360 less than in the 
record year of 1911, but after making substantial provisions for reserves, 
they were able to recommend the same dividends as last year. The 
directors believed the investments to be very conservatively valued and 
during the past year no security or investment had been sold at a price 
below its balance-sheet. valuation. The amount of investment 
(£196,162. 98. 8d.) was £46,000 higher than it was a year ago. The 
dividend on investments amounted to 64 per cent. on the present valua- 
tion. Some of the securities were those of undertakings im course of 
development and would. show material capital appreciation. The 
amount of £10,837, 34. ld. shown against contract retentions and works 
in progress did not represent the volume of works in progress ; as a matter 
of fact, the figure covered only retentions held for uncom pleted work, and 
should be combined with sundry debtors, &c., in one item of £72.3597. E45. 
to show the current working capital in the contracting portion of the 
business. The balance available for allocation amountcd to £83,211. Vs. 
The net profit on contracts, engineering and financial. work was 
£87,246. 10s. 6d. after ample allowances for contingencies. They had 
set aside £25,000 for the dividend equalisation reserve fund. The balance 
permitted a dividend, after taking into account the interim dividend paid 
in January, amounting to 12 per cent. on the whole of the preferred and 
ordinary shares, and a further extra dividend of 103. per share, ora total 
of 22 per cent. upon the ordinary shares, the amount carried forward 
being increased from £19.813 to £21,212. Asto the outlook for the future, 
they could say that business was progressing favourably, and, generally 
speaking. the conditions in their line appeared to beim proving. There was 
considerable new work in sight, and they looked forward to continued 
prosperity. 

JAMES KEITH & BLACKMAN CO. (LTD.)—The directors! report states 
that the amount of business done dvring the past year exceeded that of 
any previous year. After providing for debenture interest and allowing 
for depreciation, &e., the net profit is £15,802. The directors propose to 
pay a dividend at rate of 51 per cent. on the preferred and 8 per cent. on 
the ordinary shares, to write off additional depreciation on Arbroath land 
and buildings £1,000, Holloway buildings £1,000; to write off patents 
and goodwill £1.000 ; to transfer £5,000 to reserve and carry forward 
£2.52. Extensions are to be made at the Arbroath works. 

MADRAS ELECTRIC SUPPLY CORPN. (LTD.)—The number of units of 
electrical energy sold was 2.583.326, compared with 1.882.787 in 1910, 
an Increase of 700,539. 319 new consumers were connected to the mains 
during the year, making the total number of consumers 1,038, represent- 
ing 105,737 8 c.p. lamps, against 75,329 8 c.p. in 1910. The agreements 
with certain large consumers referred to in the cireular to the share- 
holders ia December last should come into operation during the current 
year, and connection to one consumer has already been made which will 
ensure an additional annual output of over 500,000 units. The board 
regret that, in spite of the new connections and the growth of bus-ness, 
the improvement in net revenue docs not come up to expectations. "Ehe 
directors have, in conjunction with the consulting engineers (Messrs, Merz 
& MeLellan), reviewed the whole position, and have come to the conclu- 
sion that, to enable the company to cater successfully for the demand for 
power, it is imperative to extend the plant and reduce the generating costs. 
With this in view, the consulting engineers have prepared. plans and 
specifications, To carry ont these proposals and to provide for further 
extensions to mains, additional capital will be required, which it is pro- 
posed to raise out of the proceeds of the sale of a further £117,500 6 per 
cent. debentures at 91. The board have decided to advise the purchase of 
all the ordinary capital of the Madras Electric Tramways (1991) (Ltd.) for 


£102.500, to be satisfied by the issue to the owners of these shares of 
£2,300 6 per cent. debentures and £100,000 6 per cent. preference shares 
of the Madras Supply Corpn. "Y his purchase will secure to the Supply 
Corpn. the entire reversion of the tramway profits. ‘Phe company 
already supplies the whole of the power required by the tramways, which 
is steadily increasing; the system has now 217 miles single track, and 
considerable extensions are under consideration. 

In a communication to the directors, Messrs. Merz & MeLellan state 
that they have carefully considered the scheme of development proposed, 
particularly in regard to increase of output and the supply of electricity 
for power. Development in these directions involves not only the exten- 
sion of the cable system so as to cover a larger area. but also alterations 
and additions to the existing generating plant so as to lover the cost of 
production and enable electricity to compete successfully with other 
forms of motive power. In the plans it is contemplated to extend the 
power station buildings to accommodate three new boilers with their 
auxiliary plant and chimney, and three turbo-alternators with condensing 
plant and other auxiliaries. ‘The estimate of the cost of these alterations 
and additions is £65,000. and with this expenditure the company would 
have a modern and efficient generating plant, permitting of economienl 
extension. and. capable of dealing adequately and in a ve munerative 
fashion with any load which might offer in Madras. From the estimates 
of net revenue of the tramway company submitted to them, and from an 
inspection of their weekly returns; Messrs. Merz & McLean are of opinion 
that that undertaking is an improving property. and that the amount 
available for payment of dividend on the ordinary shares nequircd by 
the Electric Supply Corpn. will not only provide for the dividend upon the 
preference shares issued in exchange for the tramway company s ordinary 
shares, but will leave a substantial margin at the disposal of the company. 


MONTEREY RAILWAY, LIGHT & POWER CO.—The report for 1911 
states that, notwithstanding the political situation, the total net 
earnings have increased, although the earnings from the railway ser- 
vice have shown a alight decrease compared with the previous year. 
The total surplus was $573,162 gold. "The directors have considered 
it advisable to begin the creation of a reserve fund, and have, there- 
fore, passed to the credit of reserve from the surplus 3150,000. 


MONTREAL LIGHT, HEAT & POWER CO. (LTD.)—Fo: the year ended 
April 30 the gross carnings were 81,069,300 and the ex penses S2.125.200, 
leaving a balance of S2.844,000..— Interest on bonds and insurance charges 
absorbed $105,700, dividends amounting to 8 per cent. have been paid 
$400,000 have been written off in respect of depreciation renewals, and 
after setting aside 810,000 to officers’ pension fard the surplus is S498.300, 
which, added to balance brought forward, gives a total of £2.5894.100. 
Owing to the rapid development of the City and suburbs during the 
year capital ex penditiire was $1,002,000, The company has (with other 
Interests) purchased a controlling interest in the Cedar Rapids Manu- 
facturing & Power Co., with the intention of constructing a hydro-electric 
pint. utilising the water-power of the Cedar Rapids for an estimated 
development of 150.099 n.r. 


STANDARD-WAYGCOD LTD.)—Thiscompany. which took over in 1909 
the businesses of the Standard. Electric Elevator Co. and Wavgood 
(Ltd.), of New South Wales, made a net profit forthe vearended March 31 
of £10,972 (increase £2,223), making a total, with £10,022 brought for- 
ward, of £29,094. An interim dividend for six months, at rate of 10 per 
cent. per annum, absorbed £4.345, and a final dividend at rate of 00 per 
cent. and a bonus of 10 percent. for the year have been declared, leaving 
£10,647 to be carried forward. 


R. WAYGOOD & CO. (LTD.)—At the recent meeting the chairman 
(Mr. H. Harmsworth) said that last year’s turnover was the lirgest they 
had ever had, and this year showed an increase of 12 per cent. on those 
figures. They were just nearing the completion of a new building to 
give extra facilities for their eleetrical work, and were hoping to have 
possession. almost immediately. After paying the preference Civ'ernd 
and placing £2,000 to reserve the balance was £18,703. 194. 8d.. from 
which they proposed to put £3.000 against the investments. An m- 
terim dividend had keen paid on the ordinary shares at the rate of 2 per 
cent. per annum, leaving £12,328. 19s. 8d. During the year they com- 
pleted the lifts in the Royal Liver building, the Largest installation of 
its kind in the eountry, comprising 14 electrie passenger lifts running 
at 400 ft. por minute, besides goods lifts. They had also completcd 
Important lift contracts for Messrs. Harrcds and Win. Whiteley (Ltd.). 
Duringthe year they had also fitted the two largest ships in the world with 
16 lifts—namely. the * Olympic " and the ill-fated “ Titanic," and they 
had now in hand several lifts for many other vessels. ‘The directors 
recommended the declaration of a further dividend at the rate of 9 per 
cent. per annem for the six months ended March 21, 1912, making with 
the interim dividend 7 per cent. for the year on the ordinary shares. 

The report and accounts were adopted, and subsequently resolutions 
were passed. reducing the capital to £150,000 and altering the articles 
of association with regard to the borrowing powers. 


TROWBRIDGE ELECTRIC SUPPLY CO. (LTD.)—At the first ordinary 
meeting last week the directors reported that the accounts to the end 
of December showed a balance of £54 83. The period under review 
had been largely taken up in erecting generating plant and laying 
mains, &c., and the sale of current only covered three quarters of the 
year. It was a subject for congratulation that they were able to 
provide, out of revenue, for the payment of the preference dividend in 
the first year. Each quarters revenue showed a large increase over 
the preceding one, and the directors were satisfied with the prospects. 
The mains were being considerably extended, and the number of 
consumers was increasing steadily. | 
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NEW COMPANIES, MORTGAGES AND CHARGES, &c. 


OT NEW COMPANIES. 


CANADIAN.BRITISH ENGINEERING CO. (LTD.) (122,775.) — Reg. June 
24, capital £205,000 in 220,000 7 per cent. preferred ordinary shares of 
£1 cach and 100,000 deferred shares of 1s. each, to carry on in Canada or 
elsewhere the business of consulting, civil, railway, electrical, mechani- 
cal and general engineers, manufacturers of and dealers in agricultural 
and mining implements and machinery, metal manufacturers and 
workers, machinists, manufacturers of all kinds of metal goods, con- 
tractors for the erection of engineering works, and to adopt an agree- 
ment with Key Engineering Co, First directors are C. L. Agnew, 
W. H. Patchell, M.LC.E., L. Andrews, M.1.C.E., and W. A. Martin, 
Toronto (managing director in Canada). 

COLNE VALLEY ELECTRIC SUPPLY CO. (LTD.) (122,867.)—Rep. June 
28, capital £zCO in £1 shares, to carry on the business of an electric 
supply company in all its branches. First directors are H. W. Couzens 
and A. L. Radtord. Rey. otlice: 50, Queen Anne's Gate, Westminster. 


FRED. DANES (LTD.) (122,576.)— teg. June 4, capital £30,000 in £1 
shares, to carry on the business of makers of boiera, superheaters, 
economisers and other bo!ler accessories, engine builders, motor engi- 
neers, makers of electric motors, dynamos and electric machines and 
apparatus, &e. First directors are F. T. Danks, S. Hollingsworth, A, 
R. Baxter and B. Baxter (all permanent). 

GEAR GRINDING CO. (LTD.) (122,403.)-- Reg. June 5, capital £50,000 
in £1 shares, to carry on the business of dealers in grinding machines 
and component parts thereof, grinders of years and other articles 
electricians, electrical, mechanical and general enyineers and con 
tractors, metal workere, &c. Private company. First directora are 
N. C. Banks and H. F. L, Orcutt (chairman). 


HUMPHREYS & GLASGOW (LTD.) (122,633.) — Reg. June 17, capital 
£100,000 in £1 shares, to carry on the business of pas, electrical, 
mining, chemical, civil, mechanical aud general engineers, contractors, 
builders, designers, manufacturers and dealers, buyers, sellers, lessors, 
lessees, operators, licensees and owners of gas, electrical, mechanical 
and other plant, machinery, &c. Private company. First directors 
are A. G. Glasgow, M.E.C.E. (chairman), T. Thuman and J. C. Stelfox. 
Rey. ottice: 56 & 38, Victoria-street, Westminster. 

ISARIA (LTD.) (122,294.) — Rev. May 30, capital £5,000 in £1 shares, 
to carry on the business of electrical and general engineers, suppliers 
of electricity, &c. Private company. Reg. ottice: 208, Tower Bridge- 
road, S. E. 

W. A. MEADOWS & CO. (LTD.) (122,280.)—Reg. May 29, capital 
£1,000 in £1 shares, to take over the business of an electrical and 
mechanical engineer, manufacturer of and dealer in electric, magnetic, 
telegraphic, telephonic and other appliances and apparatus carried on 
by W. A. Meadows, at Hanley, as W. A. Meadows & Co. Private 
company. First directors are J. Boulton and W. A. Meadows (both 
permanent). Reg. ottice: Free Trade Buildings, Percy-street, Hanley, 
Statts, 

MENAI BRIDGE ELECTRICITY SUPPLY CO. (LTD.) (122.906.)— Reg. on 
June 29 with capital of £2,900 in £I shares, to take over from W. E. Parry 
and E. S. Lance the business of producers and suppliers of electric light 
and power, carried on at Menai Bridge as the Menai Bridge Electricity Co, 
Private company. — First directors are W. E. Parry and E. 8. Lance. 

OPTALYTE (LTD.) (122,501.|--Reg. May 30, capital £5,000 in £1 
shares, to acquire patents relating to clectric and other lamps and 
lenses, reflectors, &c. Firstdirectors are F. Granger and T. E. Dickinson. 


D. ROBERTS & CO, (LTD.) (122,869.)—KReg. June 28, capital £5,000 
in £1 shares, to acquire and carry on the business of a motor, elec- 
trical and aeronautical engineer and cinematograph expert, lately 
carricd on as D. Roberts & Co., at Eastbourne. Private company. 
Reg. office: Bolton Chambers,7Bolton-road, Eastbourne. 

SCIENTIFIC TREATMENT (LTD.) (8,280.) — Reg. in Edinburgh on May 
30, capital £5,000 in £1 shares, to acquire the business cf Power 
Appliances Co. and to carry on business as electrical and general 
engineers, Private company. First directors ure H. A. Thomson, T. 
Brown, J. Campbell, J. Craig and J. M. Symington. Reg. otlice: 22, 
India-street, Glasgow. 

T. WILKINSON (ARNSIDE) (LTD.) (122.661.) — Reg. June 18, capital 
£3,000 in £1 shares, to take over the busines» of an electrical engincer 
carried on by T. Wilkinson at Arnside, Westmoreland. Private com. 
pany. First directors are O. W. Porritt, W. F. Crowther aud T. 
Wilkinson. 

TOMELLIN SYND. (LTD.) (122,392) Rey. June 4, capital £5,500 in 
5,000 preference shares of £1 each and 10,000 deferred shares of 1s., to 
acquire the benetit and undertake the liabilities of R. T. Cottrell 
under an agreement between himself and E. W. Crane, to acquire all 
or part of shares of the Cia Hidro-Electrica de Oaxaca, S.A. 
(incorporated in Mexico), to acquire a concession granted by the 
Federal t:!overnment of Mexico for the utilisation of the waters of the 
Kio Grande in the State of Oaxaca for the production of electrical 
energy, to acquire all or part of the undertaking and assets of the 
Oaxaca Power & Light Co., &c. Private company. Firat directors 
are R. F. Cottrell and F. Deverell. 


WEISS & BIHELLER (CANADA) (LTD.) (122,757.)— Rez. June 21, 
capital £5,509 in £1 shares (260 ordinary ** A," 240 ordinary ‘B " and 
5,000 preference), to carry on the business of manufacturers of and 
dealers in hardware, glass, electric and oil lamp fittings, electrical 
bulbs, metal ware, &c., and to acquire the business carried on at 
Toronto, Canada, as James Fleck. First directors are A. Weiss, S. 


Bihel'er, C. Brooxes and J. Fleck. Reg. office: 70-71, Cbiswell.street, 


E.C. 
MORTGAGES AND CHARGES. 


CORONA LAMP WORES (LTD.)—Particulars of £5,010 prior lien deben- 
tures, created June 11, 1912, filed pursuant to sec. 95 (3) of Companies 
(Consolidation) Act, 1908, amount of present issue being £502. Pro- 
perty charged: Cempany’s undertaking and property, present and 
future, including uncalled capital. No trustees. 

ENGINEERING & ARC LAMPS (LTD.) —Issue on June 21, 1912, of £500 
debentures, purt of a series of which particulars have already been 
filed. 

SOUTH AMERICAN LIGHT & POWER CO. (LTD.)—Memorandum of 
satisfaction in full, on June 19, 1912, of trust deed dated March 11, 
1903, securing £50,C00 5 per cent. debentures and 5 per cent. premium 


has been tiled. 
RECEIVERSHIP. 


BEDFORD & CO. (CARDIFF) (LTD.)—Notice of appointment of G, E. 
Corfield, Balfour House, Finsbury-pavement, E.C., as receiver or 
manager, on June 22, 1912, under powers contained in debenture 
dated Nov. 12, 1910, has been filed pursuant to sec. 94 of Companies 
(Consolidation) Act, 1908. 


COMPANIES INCORPORATED OUTSIDE THE U.K. 


CONSTANTINOPLE TELEPHONE CO. (SOCIETE ANONYME OTTOMANE 
DES TELEPHONES DE CONSTANTINOPLE). (1,165FK.)— Particulars tiled 
June 12. Capital £T330,020 in 60,000 shares of £T5 50 each. Regis- 
tered in Turkish Empire. British address: Broad-street avenue, E.C. 
W. E. Hart, 67, Telephone House, Temple-avenue, London, E.C., 
is authorised to accept service. 

WESTERN ELECTRIC CO. (AUSTRALIA) (LTD.)—This company has 


been registered in Sydney (N.S.W.) with a capital of £20,002. 


CITY NOTES. 


o sl 


MEMORANDA (July 4'.—Bank rate 3 per cent. (since May 9, 1912) . 


Price of silver, 281d. per oz. Consols 70! —76; for money ; 761 —'/64 
for account. Consola Pay Day, August 1; Stock and Shares Continua- 
tion Days, July 10 and 24. Ticket Daya, July 11 and 25; Pay Daya, 
July 12 and 26; Mining Shares Carry Over Days, July 9 aud 23, 

Prices or MkTALs (London).— Copper, 77; three months, 774. 
Lead, English, 18; —19i; Foreign, 18; —183. Spelter, 253—251 ; Tin, 
English, 208—209; Foreign, cash, 205; three months, 201. dron, 
Cleveland, cash, 56/8 ; three months, 57/6. 


AUTOMATIC TELEPHONE MFG. CO. (LTD.)--The directors have 
declared the dividend on the 6 per cent. cumulative preference shares. 

BAHIA TRAMWAYS, LIGHT & POWER CO.—This company's gross 
earnings in May were £14,067 (increase £316). Aggregate from Jan. 
], £67,199 ‘increase £1,691). 

BIRMINGHAM & MIDLAND TRAMWAYS (LTD.)—On July 16 Mr. Justice 
Parker will hear a petition for the alteration of the objects of this company, 

CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—The number of units 
delivered. to consumers during the five weeks ended May BI 1212, 
amounted to 1,257,608, compared with 1,105,607 units in the correspond- 
ing five weeks of 191]. 

MEXICAN LIGHT & POWER CO. (LTD.)—A dividend of 1 per cent 
has been declared for the quarter ended June 30. 

NEW TELEFUNKEN WIRELESS COMPANY.-—-In our last issue (p. 514) 
we gave some particulars of the proposal to incorporate a new German 
wireless telegraph company. We are informed that the title of the 
new company will be the Dentsch Siudsee-Gesellschaft für drahtlose 
Telegraphie, A.-G. (Coln), which will have a capital of 2,102,009 marks. 
The company has been founded by the Deutsch- Niederländische Tele- 
graphengesellschaft and the Gesellschaft fur drahtlose Telezraphie 
(Telefunken) for the purpose of exploiting the singing quenched-spark 
(tonende Loschfunken) system of the latter company. Wircless 
etations will be erected at Jap (Caroline Islands), Rabaul (New Guinea), 
Nau-u (Marshall Islands) and Apia (Samoa) and will be equipped with 
the most modern Telefunken systems. For the untennw, iron towers, 
120 metres high, will be erected. It is expected to communicate over 
the following distances: Jap-New Guinea, 2,200km.; Jap Nauru, 
3,400 km.; Rabaul-Nauru, 1,700km.; Nauru-Apia, 2,700 km. ; and 
Rabaul-A pia, 4,000 km. 

RIO DE JANEIRO TRAMWAY, LIGHT & POWER CO. (LTD ) — dividend 
of 11 percenta, payable on Aug. L has been declared. 

STOCK EXCHANGE NOTICES. — l'he Stock Exchange Committee have 
appointed July 5 a special settling day in, and granted a quotation t? 
serip, fully and partly paid. for a further issue of £1.750.000 1) per vent. 
Ist and gencral moriücace 30-year bonds (Londen issue) of the New York 
Til phone Co, and have also granted quotations to £100,000 5 per cent. 
Ist morigage convertible debentures of the Aron Electricity Meter (LH.) 
and a further issus of 250.000 £1 fully-piid ordinary shares of Marconi 3 
Wireless Tel graph Co. (Ltt) 

SYNTHETIC PRODUCTS CO. (LTD.) — During the week this company, 
which has a capital of £500,000, invited applications for 450,000 cumu- 
lative participating preferred £1 shares at par. 

WINNIPEG ELECTRIC RAILWAYS CO. (LTD.)—This company has de- 
clared a quarterly dividend on the capital stock (exclusive of the recent 
issue) at the rate of 12 per cent. per annum, 
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Shetheld Corporation .... 30 318 90998 |+ 1,618 .| 50? | Do. (1895) ....een IH oj 101—105. 4 14. 3 | Feo, Auz pot | we 
Inigapore Trams ........ 29 $122 : : St. 5° Do. (1921) xo vate E nx n lot —103 4 l4 0 Feb, Aug, oe, 3 
uth Metropolitan...... 2l 408 20.437 + ''219 St. 507 | Do. (1993). Dire ete eA emque da ! 103 —105 415 O , Feo, Àu? 1041: ix 
South Staffs .,... LLL. 21 Tus 2575: | T0551] St 492 | Do. 4 per Cnt. Perpetual D253. ...... 9) —101 ! 3 19 0 May, Nov : 2 
Southampton ..... o 26 223 15563 |+ 371 10 6/0 , Dublin United Trims. 6 per Cont. Pref. ..| 19}—lli 5 6 6 Feb, Aug : ee 
Southend Corporation .. 26 27 9301 + 1,121 10! 7/0 | Gateshead & District Trains Ord......... 8—3} | 617 O0 vs 8), = 
Southport Tramways ..... 2 7 6873 |— "104 |o. | Gt. Northern & City Rly. Pref. Ord. (4%9).: d P | Feb, Aug j «e vx 
Stalyb'dge, Hy the,&c., Jt. Bd. 23 - 6698 |— 3,960 1! 71d. | Hastings & District Elec. Trams, 6% C.P. m T Mar, Sept; e+ | a 
tockport...,...... p 23 312 16634 l+ '593 .'44?5 | Do. 4$ Deb. Stock «.« eene a dd | 71 —76 ;6 2 0 ! April, Oct | $5 s 
Sunderland Corporation.. 30 Es 1625! |— 932 10... | Imperial Tramways Ord, ess giai asi | A | we | Mar, Soot . ae 
Sunderland District...... 26 38 15105 |- 597 10. .. Do. 6per Cent. Pref. .... eee. T 6. Pl | 00 Mar, Sot | is ee 
Swansea Trams ......... 2 25 22502: Jie: 94 |] St. |4495. *Do. 4f per Cent. [)398. Lou edic aon c coe | 71 —72 6 3 3l Jan, July | -. ee 
Swindon Corporation 26 4 ‘316 |= 193 [4 £5, 2/0 | I. of Thanet E. T. & Lt. Sper Cant. Pref...|  21—20 4 11 0 Mar, Sept; se | oe 
Tdunion: ee "ines a ò E A 47 ll St. 4% | Do. 4 per Cent. Ded. Stock DEN 73 —73 | 8 2 6, Jan, July | .- és 
Tetsu a 2 155 425) RA 423 10 6/6 , Lanarkshire Tramways .«..« sese ne 93-10} 6 O O Feb, Auzi --. - 
yneside Tram Co..... 26 836 2912 n 363 [| St. | 570 fLancs Utd. Trams 5’ Prior Lien Deb. Stx.! 81 —33 . 6 0 6 | Jan, July i a gt 
M lasey Corporation. . T 2 o d 448 If St | 4% UL aN Ms 494 Deb. Stock ........ | = = i i 2 e | ae 2 Jof 
alsal] Garson of l ' = 4 St. | y^ O. 7g | ef. quas Rc ere Uno rrr n nw Pre ae | ee | ee 
Wirnnbton Corea ian, ik 25 2 22 1 | 10 . A London United Trams. 5% Cum. Pref. .. 3 of ! . | Jan, July i 5l 
West Ham Corporation .. ; T St. | 4% IDo. 4 per Cent. Ist Mort. Deb. Stock ..| 74 —77 5 4 0, Jan, July 2b o.. 
Weston-super-Mare seses. 2| inl- 2 she a oe. | Mersey Con. QU Store. es cues 4—6 |  .. | Feb, Aug| s| oe 
olverhampton Co. ..... ^l ra — 30 164? + | 264 T 8:d.| Metropolitan Elec. Tramways Ord....... H-—1 § 0 0 m D v 
olverhampton Corpn..... 26 1.910 ae 148 : i 1 oe Do. Deferred ee T E Das ; a’ April eece 31 ee 
OLCEStET.. «eee ee eee coil 21| 306] — 75 exu. Pung 1 O75 | Das p Cant cam Habe er gio a ela fup 9. 
Wrexham .......ccecosecs 2l TER EN $7 [E a% I St. | 48% (Do. 4f per Cent. Deb. Stock...» e-- doe 4 il 6| Jan, July | 973; 96t 
i Yorkshire W.R. Trams KH 30 l 278 + 5 32 463 x 1 19 St. 5% Dc. 5 per Cent. Db. Stock ee o:n8ce(p0otoc —109 | 5 0 0 ee s» os 
Yorkshire Woollen District.. 21 "118! — 413° 25 26305 !4- 642 14 St. 13% Metropolitan Railway Consolidatsd...... | 614—592 | 3 O 6| Feb Aug] 62i! 59í 
-m cc : : : * No allowance nas been made tor aecrued interest or redemption, 
* Partly electrical. t Ks di ridead. t Tbe Loodoa Stock Exchange Committee have jeoliaed te quote these 
uo denis EN E 


la) These comparisons are with the corresponding period last year. 
t Minus 2 days.  jPius3 days | Plus 2 days. 
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ELBEOTRICAL COMPANIES’ SHARE LIST.—Continued. 


“gi Last M AN > SHZ 
ai ae NAME, | Wed ua es es DIVIDEND Business | m |LAsT ^ | Price , *Rate | Business| 
M |pEND  July3 | Yievvep.,  DPv& ir age F- Du NAME. Wed., [rercent,| DIVIDEND Wat fc 
——— -- E. D M) Joly 3. YIELDED. 
st. l> etal Railways and Tramways— Continued. E a dd High Low s pi ii EE 
St | | 28% pat hee Rly. Surplus Lands Stocks | 67 3 19 as est. est Tel ; High- Low 
St. | 346? Do. 3}. per Cent. Preference ......| 86 — B8 319 6. 5 29 | 85 [100 2$ t4 ephones. £ s. d. est. | est, 
SrH) De. 3} per Cent. ^ A" Preference....| 85 —87 |4 0 $ ds Aug | 99b .. 23 r Telephn. & Telegh. Cap. St.......| 1474-149) 5 7 6 E. 1493 .. 
St. | 36 | D 34 per Cent. Convertible Pref.....| 87 —89 | 318 6| Di | 87! .. .. | 49% Coll. Trust $1,000 4 per Cent. Bds.| 74 —?6 4 3 3 | Jan. July | 96) 
St 31% Do. 3} per Cent. Debenture Stock....| 59 —91 |317 9 Feb, Aug | 9/1 -. [st | 50? po. 4% Cons. Bonds 1936 ..........| 116 —118 "3. 7 e ie d. 
St | t% o. 3} perCent. “ A” Deb. Stock ....| 88 —90 |318 Jan, July! i œ 5 nglo-Portug' se Tel. 5% 1st ME Db. Stk. 1024 —1014 4 15 9 | Mar Se Tm | B 
St, Metropolitan District Railway Ord. ....| 404—401 6| Jan July! o aii 3/0 Chili Telephone ........ «eee SE ae 15.8 0 AUR. | ae | ae 
sti LODu db Punt Posboecoosus tsi e tend | 90 —92 |417T Feb, Aug | $li 388] | 0/71, Monte Video Telephone Ord. ..........| | —1& | 513 3 Nos ce meon ME 
t% my Assented Ext. Pref. (Int. Guar. by | 9 | Feb, Aug 30, 90 t 018 pe S per Cent. Pref. ....... Riera i—i 5 14 0| May, Nov dH 2: 
mae | ep Und Ekee Ris oof Landon, iM) 76—78 |411 0 F | | t, 6% | National Co. Pref. Stock ....... AOA 101 —104 | 5 15 6| Feb, Aug | 199 | 10% 
St | m Bice 3 per Cent. Consoltd. Rent-charge) 73 —75 | 4 0 0 eb Aug) oi) ** P's 2/8 Oi. eb Stack i vevtossanasesaevexs 151 —153 , 318 6 | Feb, Aus | 152). 1474 
St.| 44 o 4 per Cent. Midland Rent-charge) 93 —100 | 4 0 O Jan, n d ve aes: Do. 5 per Cent. non-Cum. 3rd Pref. 61—6) |318 6| Feb, Aur pes 
St. 6% ‘De. pen eae igi age a KS Seas .88 —90 |4 10 0 fan. T | à5! Bói à yd ; M E Telephone Co. 30 yr. Enos 931 —1001 4 *9 9 , g 1001 x 
St. | 465 | tDo. erp. Deb. Stock ....| 142 —i44 | 4 3 , Sep. B M MM 152—112. 4 11. 6 | April, Oct | `; 
% | tDo. 4 perCent. Ditto ....... e sea d 3 | Jan, July | 122^. .. 0/71; Do. 6 per Cent. Cum. Pref. . | — a Med $t 
| id. | Potteries Electric Traction Dg con Wr 14-9 Aid Jum i, St. 4% iDo. 4perCent. Red. Deb. Stocks...) BO 4 99] Tons fur] 1 
se! 0/6 | Do. 5rerCent Cum. Pref .........| fad Apri, Oct | «+ | e. A, E26! Telph. Co. of Egypt 44% Db. Stk. (red) 99 —101 4 9 3 B uis 
144% | Do. 4 per Cent. Deb. Stock s.is.. MOS eee P. NM ce qi : 3/0 | United River Plate Ord. 1 to 190,000 ntis 1 etl | E 
st! 1/2} | S, Met. Elec. Trams & Ltg. 6% Cm. Pref. i—H |? 0 0| May, Nov | * | Iac. dis, *Do. 4i Deb St Red. ee Oe UE EC LAL Ot jus, Da je 
100 $ [Sg 4 per Cent. Deb. Stock Cw e 2.6 418 70 —75 5 6 9 ee .. ee 44 (0 ‘Do. 44 Deb. St. Red. eeeeseseeever 101 —]103 | 4 7 6 une ec ee ee 
10, °” underland Dist.Elec.Trms,5% IstMtDb. > 3 4 Jan, July | c+] © . Jan July | ** «= 
‘ bl mo Undergd, Elec. Rys. Lon. Shares ...... 4 —4 O | Jan, July | +; du Fi i 
Mud Do oa” eames "pode $4345 3 Tren 93 —100 | 410 0 hs | 1011 3 53 aR ENR LAYER CHARTS, | 
"EL o 596 Di bdt Lessexsacsineseses 88 —90 , .. /0 + Elec. & Gen. I à . | | 
EBD LACE MESE 38 oe tetera Tm e eceneri TN $05 & fobewo Bp d 
slg o OMS eec ee | eo uos ME o rs "x n n , C riu 
t| 44 | fDo. 4j per Cent. Ist Debs. .....- ees E ) 4 s+ | se F 10 0% S braariie Cab De gite el eo 121—131, 4 10 6 SpDcMrJu, +3} A 
loci a Manhid 510 0j jan fuly) | +: Cables Trust (Cert.) ........| 127 —130 4 12 O | April Oct | 
ectric Manufacturing, &c. | | | . p uà 
" re voie rr ciet a Deb, Stock s. 98 —100 | 4.10 0 ye MEE en UNE) | 
“4 ectricity Meter Ord............. E | ET ie č | aliwa 
ol 97i 1Do. 6% Cum. Pref sees m ieee) ni DESENA ys, Tramways, &c | 
11.25 - Ist Mort. Con. Dbs ...... .. e| 93 —96 | | , ee nglo-Argentine 54% xig 
j| 0/64 Automatic Telephone Mfe Co. 6%Cm, Bi. iat oh | oe k5 2/9 | Do. 54% Cum. jum tat Preb.s..| SABETS T Oi April, Oct | BR] ^P 
! 1/07: eee & Wilcox Ord. ex bonus share J |8 0 0. Ane. 34 t £4 o Do. 49. Deb: Stock «2... "haxsqesksen o LUN] 6 0! Jan, July | 5. = 
| 3/0/75) Do. Pref. iy Cab cceees Hk 14 9 0 pril, Oct | 7% Sauget HF Do. Al% Deb. Stock ......... haba) ETT 43 3| June, Dec | 95) 94% 
se 3/0 Be d uo rM SU ae n due Fal ZH ss t. j^ Do, S6 Deb. Stock oniinn seve} 101 —103 117 0. *-— Toon, tore 
t. : "Ug S XT T ST ETT 6l— | , á x uckian l Trams. 59; Deb. (red.).. c | 7 | 4 
St |44% | tDoi 44 per Cent. Ist Mort. Deb. (red... oram A 4 oe quy t0) PS 4/0 raare A oe THCY one a QE LAS Jan July | 1055) 1044 
/0 pid 5% Mort. Deb. StoGk ix dan 01 —103 417 0} Jan, July LL oe 5 2/6 | Do. 5 per Cent. Cum, Pref. -— ist |5 & 9 | ay 7} 7i 
St. | 44% Bu i M. Ericsson Mfg. Co. 6 % Pf. i-1 | z | .. die . t. 44% *Do, 44 per Cent. Db. Prov. Certs.....| 99 E |419 0| May, Nov Si) 5 
ES Moi iol reat Se Reis T. ger —53 |411 9 y 5| Ife 85" British Columbia ELRIy.Df. Ord) ......| 135 —140 | 4,8 3: Jan, July | bal ase 
io) gs; | British Westinchouse 10 per Cent. Pret...) | ài LIS BM -A—ÀdEeT y cet eee 183 —149 (514. 0, Mar, Sept | 1974) 196 
St. rh ‘he é per Galit. Prior Lien Dbs. (red.) 102 —105 | Bt 6 | Feb, Aug Nee | zm ia 570 Do. 5% Cum. Perp. Pref. Stock.... saai 107 —110 i 17 6 | May, Nov | 120 119 
St. 5% I'Bn h Elec. nt. Mort. Deb. Stock 58 —61 | 8. 5A J .. | 5j 56 4 K Do. 4} per Cent. Ist Mort. keen 93) —102| if oO Jan July 109 1074 
cis Ss 2 | Do. 41^; SUE ky DNE: s DebStk| 75 —80 |6 5 O un dura S $ TN hti A Vancouver Power Debs. ........ | 103 —105 |4 z 7 Ja, July or 
4i. l e e» n 52 —57 |7 18 9 ee b ee ^ 7o! O. 07 Perp Con. ey dir an, uly <7 +? 
5 15/8 ee aly thee 2nd Deb. Stock ......| 35 —40 11.4 0 tee July A oe pt 5% , Buenos Ayres Lacroze rs tak} Mt. Db. mi) H 29 veio 
ry 2/6 | Do 5 pèr cua PE Cie h: CE 6 13 6 Jan, Tul Ee i bod (pie Port & City Tram lst Mt.| | hd Mar, Sept | 103 | 102 
LAUS LIOS Spe ent CMM FTOR accu ad i—5} |417 ; NEU E | DOCE iis es ve seen aas —102 | 
n oe Det e AMI. eire, (rd), 98 [0] 4 10 0 ne May Pa Sea r 2/6 ioe Tram ways (1 to 137,610) ...... f wis $50 Mos 2E S E. 
^R Fr aM oH dad bare See dr o Ud * EP , a3 | iS) per Cent. + oe | ar, Sept i gid 
1 ring Ps 4h per Cent. Ist mort. Deb. -red.).. (944—108 1 3 3 are Nov, 35 3:1 i 43%; *Do. 43% Gent, Cum, Pref. «e Y PPP | SR m 419 O Jan, July | BT $5. 
Ol be Corea C. eise ond cw WE dnce Soe 813 Gy Electric Tram Shares ss i ers Bu | eda TE 
3 " ) A a EET T EP XEM TH x c ee | ity of Buenos Ayres Trams Co.(1904)Sh. | p- t. | a1 x 
100 5% Crompton & Co. (Nos. 1 to 85.000). . .... "p T S] Mi e & | .. [St 4% {Do 4 per LU TOR RPM et al 5h 728 4 6 0| F.my.AN 58 se 
5 1/9 ^ o per Cent Ist Mort. Debs. (red.).. 5&&—56 (TH À , ais oa e| pt 5% Colombo Tr. & Lte. 5?5 Ist Mt. gupa | 94 98 318 6 June, Dec | 23 T 
5| 0/71 De pole inr A AGIR — Hi 519 GC ed Juy | * oo fee | 990 joe oen Ry. Con. Mt. € E% "$1,000 50 | 520 May, Nov} ?? | .. 
St. | 410) -*Do n Cum. Prek «oeweeasa d]. 1: 5 py EE s | year Coup, Bus, ........ «63. | 
5| ies "Ediso 4 per Cent. Deb. Stoc Stock, ba dab Ras 95 —98 | 4 T ; jas Ju | [100 5% | Hong Kong Trams. Co. 5 s du Ist Te | cle tec tae IE a 
5 «+ | Edison & Swan United (^ Sh.) (£3 pd. '$— EUM Juni cer ge Mort. DEDI; "e vauseidinsceens 83 —87 | 5 aee 
St. 49; Do, 2 paid) Serer ee ee 1—2} ed i Feb. hie ee I ry Kalgoorlie Eo Prarie) Sec. yc, cs ' X oh 2 I5. Q | June, Dec | 85) vs 
St| 5% | Do per Cent. Mort. Deb. Stock (red.)) 64 —68 | 5 16 O| June DELE] oe. St. 5% | De S5perCent." A” Deb. Stock .... 85 —0. Ear sal: 33 
2| 24%, | Electric Construction Co. Sixtus] um Len Ol Me e I 6% | Do. 6perCent "B" Ditto ........| 37 —45 |13 LE Jan, July | B9 Bii 
21742 | Ds. nstruction: Cos << sees as Town Ii | $48 3155 , p D EN ces 1| 0/70 | Lisbon Elec. Trams. Ord............ i: | —1li O Jan, July 50 | 39 
Sc| du | B hee pe Curs. Prefs. enano 132 700 n July u.s - 0/7} Do. 6pertent Cum. Peh oise ai (|416 0 July eeu dr i E? 
10 5/0 IG uy i per Cent Perp. Ist Mort. pon: 71 —76 |5 9 0° prd July SEIN Rt K Do. 5 per Cent. Reg. Mort. Debs .,..| 914—954 : S5 10.14 July j e] »» 
St. o D Electric (1900) 5?5 Cum. Pref...) 10 —11 111 9 an, D 101 ee Bot. 5% ‘Madras Elec. Trams. 5% Deb. Care ing asin | X E. | Tan. July. | use | as 
5| 12/0 | Healey s Teleerab Ist Mort. Debs. «s... 85 —90 1411 6| Ma Sept ^ Hoy So) [Mies Tee Lt ed P Gale nt os R1 ae TCR s: 
5 Towid eis iso Werke Oni, satser] Tie TRAIT E Ne Se Se] ESSE NET $1,000 Geld Bonds;;:.| 103 —105 4 BO er du 42 
sla m del ct RM iat et Seed eq Aue | se | s. [100; SUF | Mexice Trams. Co Com Sts... iris 1208—1303 $5 spe we ET as 
. e r e ock.. l a: i i , T? .. oe / l OQ. en n ) 9.44 ea - ee | 1 2- 
1o 5/0 India Rubber, Gut. Per., &c, Works Ord.| 8 E Ll di f » ast Sept | ip) "8 i00 692 | *Do. 6% 50 yr. eee Gold Bds. T BE EL 413 0) e 1011| 993 
100| 49; ps 5 per Cent. Cum. Meat. cat pan 3| —10: | 415 3. eb, Aug 1 BYSt. | 46%) Montreal "St. Ry. Sterling 4l per Cent. $16 0| às 103} 1022 
St. | 5ó? à 4 per Cent. Debs. (rbd. wienig 90 —93 | 4 6 0: April, Oc a| M Debs. (1922) (Nos. 691 to 2.092) 100 —102 | 
°° go nson & Phillips 5° Ist Mt Deb. Stk} 80 —83 |6 O QO pril, Oct oe eB I AS De Ha. (Now Vk 106 —105 4 80 TOM Nus | 101} í 
`. ational Elec. Construction Co. . i Wn EL | ae} x] 1 0/6 | Perth Elec. Trams Ord, sese ense innen | | 4 6 6 | ja 
7 | Richardsons, Westzarth & C3, uw 4 s [Am x| Bu SS ipo lat Mt. Do UNS eter Uta i1 i118 7 May TORT E. 
> ) ut, EVR eine kanes -— ET SEU ok angoon Elec. Trams. & Supply Co. 6% T an, Ju és] a 
Sb. 44% ps 4| per Cent. Perp. Deb. Stock.. ". A 610 6 van, Nov | = | ce | Cum. Pf. per riae Se E aes 5i —51 | ii | 
13l agg | Simplex Conduits 6 per Cent. Cum. Pref, _4§—5 is an, July | ++ | «+ St] 449%) Do. 4195 Ist Mort. Deb. Stk. ...-- Hoos |411 0 H' Y x 
100: 49/ yererepy Construction & Maintenance..| 324—344 | 6 4 0 Mar. 32) .. [100 $1} | Rio Janeiro Tram, Lt. & P. CA voL. o. P TAS 58 (i410 ee | A: 
niet ery ines 4 per Cent. Deb. Bonds (1909)....| 98 —109!4 3 0! Jan! July ++ f.. | 5%  tDo. 30 yr. Gold Bnds...... Mose eel Cr 33 3 se | :98 | 150 
il oe | b eis; Lid. td. EOE as ese) 1411/5 2 0!" July te = p | Oo. 50 yr. Mt. Bnds........... ASA OP 21091 415 0, «s | 102 | 194} 
st. so | RA 5 per Cent. non-Cum. Preference. | ‘4°: sä 1: | 15; |100 $2} | Sao Paulo Tramway, Lt. Power $100 St. 248 7953" e d di Bi mes 
St. 18 E 5 per Cent. non-Cum. Preferred ..| 106 —109 | 4 11 9 idis | a2} oe Fee | 5% | Do.. 5 per Cent. Ist Mt. $500 Db. | 105 —107 | 319 0 2$ | 247}; 237 
jo Ae | De 4 per Cent, Ist Mort. Db. Sk. (red.}| 102 —102 | 3 18 6 | june; Dec | «| =. St. 5^, | Do. 5 per cent. Perp. Cons. Deb. Stock. 104} —100} 413 6 June, Dec | 1064, 105: 
100: 50° o. 4| per Cent. 2nd Mort. Deb. (red.)| 102] —104]| 4 6 C | ne, ec | °° .. [100 44%) Toronto Ry. Co. Ist Mt. 44% Ster. B 9 LATE D le | 105} 1044 
l0 12% tJ White & Co. 6% Cum. bebe, Seip-| 104—108 | 4 14 3] ^| ue] ce er. Bads; 97 —101 4 9 O, Feb Aug) «| + 
[*] d hite oF um. P É.. sus. zT | .. ee oe 
Do. Milani & Ron ONE ioc ce pé mun 715 0 | » eje Colonial and Foreign Electricity 
St 45%, | D 6 per Cent. Cum. Pref. .......«.. at mp iad ah se . Supply, &c. | 
" 4 per Cent. Ist Mort Deba :227:| 58 —60 | 613 0| May, Nov | - | © Eom | Adelaide Elec. Supply Co. 6% Cu. Pr. .. SI-SE |5 6 6 M | 
, Telegraphs. " [10 6/0 | 5% Deb. Stk. ssserssseseeees | i04 106 414 6 A SP 1 i654 104 
10 8/0 j Bamber E.S. & T. 6% C ; J T 54) 1041 
| Amazon Telegraph t.| 4194 * um, Pref. . Uug—i1b,5 3 [! 
100 5% | t Do. 5 per Cent. gy E R 7}—7} § 3 0: June Dec. 71 sa 4% Do. 4h per Cent. De b. Stk. trad.) . * 96 —98 0 ee HI oe 
2E id Anglo-American iie et Oo aedi. ee -» | i s 5 | Jan, July Ed is 5 23 Calcutta El: n Op Deb. Stock..| 96}—98) | 5 i p | deti bt pe 
" | "^ eeeeneseee F, | vs EN i 1 : ec. upply d E RE. zt se oe 
St 300. Do. Preferred «eren [nni B5 EMAN tel ie Vb aed Pas EH m | 115 3 | April, Oct. |. TH 
à 0 : Be eke haee erai ica | »— à X] de" J 9 n *Ca gary ower Co. 5% Ist Mort. Brda- | X 1 rA | à ck 
JU S uu BOR ER o rre Occ eee Tata ad zo [Bm] 
EL marine Ord, «cse esee eene i—i04 1514 0 a: | E OI PE E a RA —124 | E 
5 2 | Direct Seri, O 210 pec eni erst 161—174, $ 14 3 Feb codd t| se 100 5% *castner Electrolytic Alkali Go. of US.) co ie | e od dar : 
S SH T lo per Cent. Song: st ieee based 3t—3? | 514 0° April, Aue | ae | E | 507 + Ist Mort Stil. Debs wvesewve se cesar] 95 —100 | 5 0 | | | 
10, 3/0 | Direct United States Cabl ANDES 7 —h (613 O| April, Oct | +s + Eo? Elec. Development Co. of Ontario $599 bds 94} —9 94 0| Ju, Jur| $5 di 
100) 4195 «Direct West Indi S Cable ............ | 73—7§ |615 6 jJaAp Jy.9, eo [St. | 5% *Elec. Supply Co. of Victoria 5 per C 32,936 Jë 95 95 
Stl G80. actin n Cable 4% Rg.Db.(rd.) 98 —100 | 410 O , Juns, D eal Ist Mort. Deb. St. ........ DOR NC | | aq! & 
St |17/6| Do. 3i io o CHEN ui yah (4 9 0. ANITO 1324 io | adian Elec, Sap. & Trac Gos cee] Ho Ed 
-| 4% | De 4 per Cent. Mort. Deb. Stk. (red.).. ok mets a 0 | JaMy,Jy,O -n | Kalgoorlie Elec. Power & Ltg. Ord. : i—l s Nos pes 
St. | 6/6 r Cent. Mort. Deb. Stk. (red.).. 39 —101 | 3 19 3. ut (o4 19071 Do. -6 per Cent. C r e A- . May, Nov | e| ** 
jo e | eu Ext at aa I d ERE a iU s °° *Kaministiquia Power Go, 5% Geld Buds} 104—106 | 4 14. 3 | Apri, Oct | Bb ax 
2 | be ASEE ENA I E Tan zr MEME 
| G.N. (of Copenhagen) Ex 2 mU IPROEZJRFex 1E SS Ch bar tote does ou e ered C REL ME 2 9 n 115 | 
Eid 52 6 S & coup 85 “ees 274 —28} 6 6 0 | ł o | Do. 597 7 lst Mort De | á à | | ee 
i t 3 Vii bag ciii SED eead raras e| | E n | 5 8 6 | baie dx on sul" | 95 o "Mexican Elec. Light de M MO 402 —105 | 415 0 | Jan, July  !034) 
į a 9/9. 59,9 89.8. 9,9] 5 —" i 0 a,Ap, O es 23 | OOS ss Mise E ee Aat E | 
T 19 Marconis Wireless ilg: a Es pae E cel : t $ | [50.7.0 ; | i St | $3) gu Bac CU Rae Com. Bel os 2| ; í ; T. ae 98h 2a 
| | Do. 7% Bartipg. Pre Pisco: Me D | April .... Os: 95i o; ' 89? ref, St «eese ee ...| 109 —112 | 6 3 2 Uii) 109 
100 4°, pe, Pref. ient. 5i —St 1 5 6 $ TAE Do. 5% Ist Mor A 6 May, Nov | 1:22 
2) 170 tPacific & Europ’ n Tel. 4% Guar. Dba (red.) 98 —100 | 4 0 | NR Shs < 5HH100, 5% | Monterey Rly. de i BT esera a cus 419 6 Feb, Aug 1091, H 
|4 p eag ar 7 A ghee EE d e|) HN Mo NOE ey Bh Fuerte: Cab SE 212—223 |3 12 0| FMEAN 29, 
10 6 West India & Panama 7.7212 zz ccce t RA 147 0| May, Nor | 2] | B E18 AE daria - Bds. ear (aie at e [spo 
eeee 521829929 — | ay, r t s... — "HN . 
Js 60 | Do. UI Bnd Pre ee sovececceses| 10—10} | 5 11 6 | M eid | ^H ?d p P Do. 6 per Cent. non-Cum. Pref. Stk... -| 109 ~The 5 5 o | S. rid zu geo 
10| 38 |, tpo: CALI uo 31—10 | 5 17 0 May Nov. | «| «f. $i Do. 5 per Cent. Deb. Stock ..........| 101 —103 | 4 18 0 | Jan, july |. uz | 
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Synthetic Rubber. 
IN our issue of June 28th we referred to and described 


the broad lines of the new process of producing rubber, and 
indicated our opinion that development of the proces: on a 
reasonably large scale, and demonstration of the quality 
and phvsical properties of the new material, would be 
necessary before the position of svnthetic rubber could be 
accurately focused in a survey of the world's supply of 
rubber. According to the view expressed in an article, 
which will be found on another page, bv Mr. C. J. BEAVER, 
who, we believe, speaks from knowledge of most of the 
synthetic rubber substances so far produced, it would 
appear unlikely that the latest product will come into 
competition with existing sources of rubber, at least for 


a number of years. 


Mn. BEAVER’S view appears to be that the output of the 
rubber plantations will, to some extent, outstrip the 
world's demand, even though this demand cannot but be a 
rapidly increasing one; and that, in consequence, the 
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Abroad 9d., or 18 cents. or 90c., or 80pf. 


normal price level will be much lower than under present 


conditions. So far, as is fairly well known, this view 


tric Vehicles.............. SBL ay NDA 
682 | coincides with that of the planters, the more optimistic 


of whom already speak confidently of shutting down the 


supplies from the Amazon in the course of three or 
four years. Further, in the course of time, it is equallv 
probable that, in consequence of more outlets for the use of 
rubber, which large supplies and. consequent cheap prices 
| will allow, the demand will again rapidlv overtake the 
| supply. So far as present relief from the effects of high 
prices is concerned, the general conclusion appears to be, 
apart from the technical value of the substance and the 


practical feasibilitv of the process, that svnthetie rubber 


has arrived too late. 


PassiNa from the commercial to the technical aspect of 
synthetic rubber, it would appear that even at best the 
substance which is the product of the latest svnthetic 
process, being a homologue of pure caoutchouc, is hardlv 
likelv to have the chemical and. phvsical properties which 


| will fit it for use alongside high grade plantation rubber, 


which will probably constitute the lowest standard by the 
time the svnthetic homologue is commercially developed. 
[n these cireumstances the apologetic argument which has 
been advanced —that even if the synthetic product does not 
technically. compete with the highest grade rubber, there 
is still plenty of room for it—will obviously have no 


significance. 


| omena e 


INCIDENTALLY, a moral is indicated in the article in 


l . * LJ . 
question with regard to co-ordinated research which might 


with advantage be taken as an example in our own industry. 
Mr. BEAvER points out that the general chemistry of the 
svnthetic rubber problem has been appreciated for many 
vears, but the detailed methods have only yielded to the 
organised attack delivered on all the fundamental points 
by the efforts of a properly financed band of investigators, 


with the result that a tremendous advance has been made 
Accepting these statements, 


in à comparativelv short time. 
it is conceivable that if the same co-ordinated work had been 
expended ten vears ago the production and progress of 
plantation rubber would have been of a different order 
from that which obtains to-day. 
The “ Railophone" System of Signalling. 

On another page of this issue will be found a description 
of yet a further method whereby it is possible for the 
signalman to communicate with a train bv other than the 
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purely visual means afforded by the semaphore. This 
svstem, moreover, possesses the distinction that communi- 
cation is established between signal box and trains induc- 
tively—that is, by purely electromagnetic means—in contra- 
distinction to a combination of electrical ‘and mechanical 
methods. This, we consider, is a distinct step forward, 
the more so as the inventor, Mr. H. von Kramer, is enabled 
bv emploving a very sensitive relaying device to magnify 


sufficiently the comparatively weak signals received to 
cause them to apply the brakes and give warning signals of 
various kinds. In short, it is possible more completely 
than ever for the signalman to control the operations of the 
engine driver, while at the same time the apparatus auto- 
matically acts as a check on the work of both signalmaa and 
driver, and as a corrective of their mistakes, 


—— 


A SCHEME so complete as Mr. von KRAMER s must leave 
a loophole for criticism, even if that criticism be only of the 
captious kind. Without wishing to be captious, however, 
we may perhaps be allowed to point out some places where 
Mr. KraMer’s apparatus, ingemous though it is, still lacks 
even that perfection which is so necessary in practical 
operation. In the first place we consider that the system 
as it stands is too complicated ; and this complication is 
partly Mr. Kramer's own fault, for he wants to do too 
much, even to do things which really do not need doing. A 
reference to the article will show how much he desires to, and 
can,do. Butit seems to us that the system would be just 
that much improved if some of the devices were removed 
‘and if Mr. von Kramer confined himself simply to providing 
means of telephoning and transmitting warnings when a 
signal is overrun or other danger is present. We are 
of this opinion for another reason. The idea of the train 
being driven automatically, or from the signa] box, is no^ 
one that appeals to us. Yet that is practically what hap- 
pens in Mr. von KnawER's system. To remove responsi- 
bility from the engine driver is, we feel, a mistake. By all 
means let his work be simplified as much as possible, but 
let him retain full responsibility. For this makes for safe 
working. To adapt an old proverb: “ When responsi- 
bility goes out at the door carelessness flies in at the 
window." 
——H 
ANOTHER argument in favour of simplification is one that 
is financial in its bearing. Ingenious though the svstem is, 
it is difficult to see how it can be widely employed —at least 
in this country —solelv on account of the cost. And signal 
engineers are further likely to advance the argument that 
the number of accidents 1s so small at present that there is 
little need for so costly an apparatus. Again, it must be 
pointed out that the apparatus does not prevent every kind 
of accident. It cannot, for instance, prevent derailments 
on curves, of which class of accident there have lately been 
several distressing examples both in this country and else- 
where. Further, light engines are not protected, as the 
apparatus is carried in the guard's van; and if the train 
parts the first portion is left without any protection except 
that which can be afforded indirectly bv the guard inform- 
ing the nearest signal box of what has happened. The fact 
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is, we are afraid, that Mr. KRAMER, in this country at any 
rate, is rather too late, though he may find a satisfac- 


tory outlet for his ingenuity in other lands. 
———,»À—-——— 


Tits development is a good example of how the engi- 
neering world returns from time to time to ideas of years 
avo, In 1855, in his presidential address to the Institution 
of Electrical Engineers (then the Society of Telegraph 
Kugineers and Electricians), the late Mr. WILLouGHBY 
SMITH used the following words :— 

Now, it has occurred to me that volta induction might be employed 
with advantage in various ways for signalling purposes. For example, 
one or more wire spirals could be fixed between the rails at any con- 
venient. distance from the signalling station, so that when necessary 
intermittent currents could be sent through the spirals ; and another 
spival could be fixed beneath the engine or. guard's van and connected 
to one or more telephones placed near those in charge of the train. Then, 
as the train passed over the fixed spiral, the sound given out by the trans- 
mitter would be loudly reproduced by the telephone and indicate by its 
character the signal intended. One of my experiments in this direction 
will perhaps better illustrate my meaning. The large spiral was con- 
nected in circuit) with 12 Leclanche cells and the two make-and-break 
transmitters before described. They were so connected. that either 
transmitter could be switched into circuit when required, and this I 
considered the signalling station, This small spiral was so arranged that 
it passed in front of the large one at a distance of 8 in. and at a speed of 
28 miles per hour. The terminals of the small spiral were conrected to 
a telephone fixed in a distant room, the result being that the sound 
reproduced from either transmitter could be clearly heard. and recog- 
nixed every time the spirals passed each other. With a knowledge of 
this fact, I think it will be readily understood how a cheap and efficient 
adjunct to the present system of railway signalling could be obtained by 
such means as [ have ventured to bring to your notice this evening. 


This, although not identical with the Railophone, forms 
essentially the basis of it, and yet 29 years have elapsed 
before a practical system has been evolved. 


Progress in Automatic Telephony. 
In this country automatic telephony can scarcely yet be- 


said to have arrived. Just recently one or two more or less. 


experimental installations have been set to work, but they 
have not been in operation sufficiently long for the advantages, . 
or disadvantages, of the system to be fully realised. The. 
case is far different in America. In Chicago, San Fran- 
cisco and many other large towns automatic telephony is 
no longer a luxurv, but a necessity; and in San Francisco, 
at any rate, as will be seen by an article which appears on 
another page of this issue, the automatic principle has been 
extended to private branch exchange working. In thus 
developing the system it has been possible to combine 
in a single instrument the usual outside and intercom- 
munication telephone arrangements, which in this country 
are generally kept separate. 


— -0 


THis has been done with but little modification in the 


apparatus or in the methods of working. A subscriber who: 


wishes to ring up another department in the same office 
prefaces his call for a number by transmitting a certain 
code letter which automatically transfers his mstrument 
from the outer to the intercommunication system. The 
desired number is then called im the usual way, and he is 
put into communication with the required department. 
[n the same way it is possible for a subscriber to pass a call 


through his own private branch exchange, the central 
exchange and the desired subscriber's private branch ex- 
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in his private office without human intervention. In this 


undemocratic country perhaps this would be carrving the 
operation Just one stage too far, but doubtless it would be 
quite possible for the calls to terminate in the secretary's 
office at each end. A similar svstem, which is a modified 
line system, is being employed for “ apartment 


' or blocks of flats. 


partv 
houses ' 


IN considering such à system the question which must 
inevitably first be asked is in what wav is it an improvement 
over what we are at present enjoving. — In the direction 
of saving of time it seems to be a distinct improvement. In 
calling through two private branch exchanges and a central 
exchange on the manual svstem (an operation which must 
be performed many thousands of times a dav) there are at 
least three possible sources of delav centring round the thre 


operators concerned ; but, as is shown in Mr. DEAKIN'S | 


Paper, with the automatic system these sources of delav : 
are eliminated, and the average time of making a call is 
reduced from 109 to 66 seconds. In case the former figure ! 
should be thought too low we may point out that it applies 

to American and not to British practice. There is still the 
question of cost to be considered, and here we are unable to 
express any opinion. 
with automatic telephony in this country will perhaps 


allow a fair idea of the expense of operating a central ex- 
change to be obtained, and perhaps the cost of operating a 
private branch exchange to be estimated. — The figures 
given in Mr. DEAKIN’s Paper will, we are afraid, prove 
of little assistance in obtaining a solution, as they refer 


exclusively to American practice. 


— 0 — —————————— 


Royal Engineers (Army Troops).— Lieut. Arthur Bray and 
Second Lieut. Clifton Wright (Northern Air-Line Telegraph 
Company, Northern Telegraph Companies, Royal Engineers, 
Army Troops) have been promoted to the ranks of Captain 
and Lieutenant, respectively, as from April ]. 

Civil List Pension.—A notice issued on Friday last shows 
that a Civil List Pension of £120 was granted to Dr. G. J. Burch 
on March 25 in recognition of the value of his researches in 
physics and physiologv, and in consideration of his inability to 
continue his professional work owing to ill-health. 

Memorial to Lord Kelvin.—The movement to erect a 
memorial window to the late Lord Kelvin in Westminster | 
Abbey has now taken definite shape. A large committee has 
been formed composed of representatives of engineering 
Societies in this country, the colonies and America. Dr. 
J. H. T. Tudsbery, secretary of the Institution of Civil Engi- 


neers, is acting as treasurer. 
Cable Interruptions and Repairs. 
Date of Interruption. 
May 26, 1910  ... 
Feh, 27, 1912 
Feb. 28, 1912 
Feb. 28, 1912 


— u — — 


Date of Repair. 


€099^5»5«0950«9**0** 


Latakia —Palura 


Cadiz—Tangier .... 
Alhucemas — Penon de EM Gomora 


Ceuta—Estepone ...........e 
Melilla—Chafarinas ............... Feb. 28, 1912 — 
Cadiz —Tenerttfe.............. s. Feb, 29, 1912 — 
Jeddah—Suakim ..... ............ Mar. 4,1912 .. — 
Chafarinas—Nemours ...... 2S. April 10, 1912 ee 
Salonika—Lemnos ............- . April 18,1912 — 
Chio—Tenedos ........... eese April 20, 1912 — 
Syra—Chio (1 and 2) ee. ... April 20, 1912 — 
Scalamova—Samos .......... April 21,1912 — 
Marmarizu—Hhodes....... T-— AE 2 io E — 
Bessika—Tenedos — ....(.. e . April 24, us — 
Sitia Rhodes — I eesss. May 2,1912 .. July 6, 1912 
June 12, 1912  ... — 


Kotonou —Libreville ..........«* 


Poulocondore— Pun ianac......... July 5, 1912 ... 


i 
serious accident occurred at the Brav generating station, 


change, and finallv to ring uv the actual subscriber himself 
| the explosion of an air evlinder forming part of a Diesel engine 


| 
| 
| 
| 
| 
The experiments now being s 
| 
| 
i 
| 
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trical World, 


. of two 


last a. 


Fatal Accident'at Bray.—On Wednesday morning 
due to. 


We are informed bv te ‘legiaph that the accident 


| equipment. 
resulted in the death of a fitter, in serious injury to the 
electrical engineer (Mr. W.J. U. Sowte T). and alsoin injuries to 


the assistant enzineer. 

Electric Vehizles in Boston.— t a recent meeting of the 
Electric Vehicle Club of Boston, Mr. Geo. H. Jones. of the 
Commonwealth Edison Co.. Chicago, pointe «d out that there are 
now nearly as many electric vehicles in Chicago as there are 
petrol cars. About 2,000 ple asure vehicles of this tvpe and 
150 commercial trucks are in service or on order for early de- 
livery. Mr. C. M. Green, of the General HMlectrie Co., Lynn, 
Mass., spoke at length upon the development of the mercury 
are rectifier, About 10,000 of these devices are now in service, 
and last vear over 8.000 tubes were turned out at Lynn. The 


present maximum output of the glass tube ts about 50 amperes. 


By adding anodes and cooling artificially, a 100- ampere outfit 
becomes commerci: ally practicable. The life varies greatlv. 
| Guarantees are for 600 hours, but at lea 1.200 hours’ life nav 
be expected. and in some cases the tubes last for several thou- 


‘sand hours. 


The Edison Medal.—.A\t a recent dinner of the American 
Institute of Electnical Engineers the Edison Medal was pre- 
sented to Mr. Geo. Westinghouse. This medal. which has been 
awarded only twice previously, to Prof. Elihu Thomson in 1909 
and to Mr. Frank J. Sprague in 1911, was founded to comme- 
morate Mr. Edison, and is awarded bv the Institute to residents 
of the United States and its dependencies, and of the Dominion 
of Canada, for meritorious achievement in electrical science, 
electrical engineering, or the electrical arts.” It was awarded 
to Mr. Westinghouse for “ meritorious achievement in connec- 
tion with the development of the alternating-current system 
for light and power." An interesting fact in connection with 
the presentation of this medal to Mr. Westinghouse, says `“ The 
Times Engineering Supplement,” 1s that for years Mr. Edison 
‘igorously opposed the introduction of the alternating current. 
In an article published in November, 1889, he called this system 
` deadly and impractical,” and urged its prohibition by law.. 
In the following month Mr. Westinghouse replied to that 
article. There was a long public agitation, and in many States 
legislation prohibiting the use of the alternating-current system 
wasinvoked. But the opposition came to nothing. 

Deep Electric Pumping Plant.—According to the “ Elec- 
"a deep electrically driven pumping plant is now 
being installed at the Golden Cycle Mine, Cripple Creek, where- 
duplicate sets of 175-H.P. 30-cycle 2,300-volt motors will drive 
triplex pumps at the 1,600-ft. level, each pump lifting to the 
surface 400 gallons of water per min. The motors are of the 
two-speed type, enabling the quantity of water delivered to be 
varied to meet the requirements of the mine flow. These 
pump units will operate almost continuously, taking energy at 
85 per cent. load factor on a 24-hour basis. Steam for the 
steam pumps formerly used had to be piped nearly 2,000 ft. 
to reach the pump level, entailing large condensation losses. 
The new electric pumps will, itis estimated, in 15 months save 
their own cost over the expense of steam operation. In the 
Cripple Creek gold mining district the practice of placing large 
primary motors underground is increasing. The 2,300-volt. 
cables are carried down the shaft in conduit, being passed 
through switches at each 200 ft. level, where clamp supports 
are also provided to take the weight of the cable. 

1,500-volt Continuous-Current Electric Railway.—In a 
recent issue of the “ Canadian Electrical News ” is given an 
account of the Piedmont Traction Co.'s system which is said 
to be the first railway in the U.S.A. to be operated at so high 
a continuous- current pressure as I, 500 volts. Poweris obtained 
from the mains of the Southern Power Co. The 1.500-volt 
current is generated by motor-driven sets of two 750-volt 
continuous-current. generators connected in series, All the 
! motor ‘generator sets are exact duplicates and each consists 


250-kw. direct-current compound-wound generators, 


three-phase 60-cvcle 2,100-volt svn- 


driven by a 750 H.P. 
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vhronous motor, A 61-kw. 125-volt direct-current. exciter for 
the svnehronous motor 15 mounted at the end of the shatt. 
The energy is taken at one sub-station from a 13.000-voit 
jine, at another from a 41,000-volt hine, ut the remainder direct:v 
from the 2.200-volt lines. In ev erv case the voltage on the 
motors is 2.200, In all the sub-stations the switchboard equip- 
ment is similar. An interesting feature is that the circuit- 
breakers and knife switches on the 1,.500-volt circuits are 
arranged for remote hand control. Danger of accidents from 
high voltage flashes is therefore eliminated. In some of the 
stations a voltage regulator has been installed for maintaining 
the alternating-current voltage approximately constant. This 
regulator acts on the exciter fields and varies the field excitation 
of the synchronous motor. The feeders to the trolley circuits 
-are protected by electrolytic lightning arresters. 

“On the Emission Velocities of Photo-Electrons."—4 
Paper on this subject was read at a recent meeting of the Roval 
Society by Mr. A. Ll. Hughes. This investigation was under- 

taken to determine the relations between the maximum velocity 
with which electrons are emitted from metallic surfaces illu- 
minated bv ultra-violet heht,and (a) the wave-length of the 
light and (b) the nature of the metal. The form which this 
relation takes is given, more or less definitely, by different 
theories of the photo-electric effect: and therefore criteria 
between different theories would be given bv accurate experi- 
mental evidence on these two relations. Two laws connecting 
the maximum emission velocitv and the wave-length have been 
suggested. The first, due to Ladenburg, is that the maximum 
velocity 1s proportional to the frequency. The second, based 
originally on the quantum theory. is that the energy of the 
fastest electrons is proportional to the fr equenev. The experi- 
mental evidence, at present available. is madequate to discri- 
minate between the two theories. From the experiments 
which have been published on the velocities of photo-electrons, 
it is clear that the velocities vary enormously with the state of 
the surface. The effect is due to the presence of a variable 
gaseous film on the surface which reduces both the velocity and 
the number of the electrons passing through. In this research, 
metallic surfaces were prepared in such a wav that it is ex- 
tremely unlikely that any surface film could be formed. The 
maximum velocities of the photo-electrons from a continuously 
forming surface of mercury was measured. Surfaces of Ca, 
My. Cd. Zn, Pb. Bi, Sb, As, Sc, and ZnCl, were prepared by 
distillation in a liquid-air vacuum and were exposed to the light 
without having been in contact with air or any other gas. From 
experiments W ith the surfaces of distilled metals.it was concluded 
that the maximum energy, and not the maximum velocity, of 
the photo-electrons was proportional to the frequency. 


Heating by Electricity.— According to * Engineering ” the 
question of heating by electricity has recently attracted con- 
.siderable attention in Norw: av and Sweden, on account of the 
large hydro-electric power stations in those countries. The 
system has been adopted with satisfactory results in several 


instances, and is at present being investigated in different 
quarters. In Norway it has been proposed to heat the churches 


by electricity, so as to utilise the capacity of the power stations 
on Sundays, when most works are closed. The central station 
in Gothenburg has carried out some experiments with regard to 
electric heating, it is stated, with most satisfactory results. 
The current used was surplus energy, costing the town only 
0-067d. per kilowatt-hour. The tests were carried out in 22 
offices and private residences, and lasted from December, 1911. 

till April 1, 1912. As the energy in question was only av ailable 
during the night, the heat, of course. had to be stored in heat 
accumulators, to be given out during the course of the dav. 

Almost all the temporary users of the electric heating have 
nds themselves verv well pleased with it. [t is efficient, 
easy to handle and control, clean and hysienic. The price 
eems to vary considerably ; for seven of the 22 installations 
the value of the energy has been put at 0-175d. per kilowatt- 
hour, at five of them between 0-27d. and 0-4d.. and at 10 instal- 
lations below 0-27d. per kilowatt-hour. As a result of these 


tests, which were carried on during the last exceptionally cold 
properly installed in 


winter, it Is claimed that electric heating, 
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Is economically possible at a price of 0-4d. 
added to which the reduced amount. of 


suitable premises, 
per kilowatt-hour. 


labour. the greater cieanliness and increased hveienic advan- 
tages, besides reduced risk of fire, should be considered: The 
system is expected to be widely adopted in Gothenburg. The 


authorities have decided that the surplus current, as far as it is 
available, and during a minimum limit of eight hours per 24 
hours, can be supplied at 285. per maximum kilowatt used at 
any time during the vear, with an additional charge per excess 
kilowatt-hour. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Mr. A. J. Lawson contributes an article on 
of Tramway Networks " (p. 572). 

Mr. C. J. Beaver deals with the question of ‘* Synthetic Rubber ` 
(p. 980). and we comment on this article in our Editorial Notes. 


We give an abstract of a Paper read before the American Institute 
of Electrical Engineers, in which the author deals very fully with the 
present state of autometic telephony as applied to private branch 
exchange working (p. 564). We comment on this question in our 
Editorial Notes. 


In a Paper,of which we give an abstract on p. 568, read before 
the American Physical Society, Mr. S. R. Williams deals with the 

‘Relation between the Joule Effect and Permeability and Induction 
in the Same Specimens of Steel.” 


** The Deter.ninetion 


We give the first pert of an article describing the theory. con- 
struction and operation of the Curtis turbo-elternators as made 
by the British Thomson-Houston Co. (p. 569). 


We give a description of the ** Railophone " inductive system of 
autome tic signalling (p. 574), The features of the system are 
also referred to in our Editorial Notes, 

We describe a new type of electric oven (p. 577). 


We conclude our account of the proceedings at the Congress of the 
Universities of the Empire (p. 585). 

Messrs. Dick, Kerr & Co. have secured an important contract for 
è hydro-electric plant in Japan (p. 592). 


The International Radiotelegraphie Conference, which has been 
sitting in London since June 4. was formally closed on Friday last. 
An abstract of the work of the Conference is given on p. 585). 

It is reported that the Allgemeine Elektrieitüts Gesellschaft. of 
Berlin, has obtained an important contract for the extension of 
electric railways in the Netherlands (p. 589). 

Munietpal Loans.—Hornsey Council have received sanction to a 
loan of £8.79] for additional generating plant (p. 588). 

Oldham Corporation have applied for sanction to a loan of £4.000 
(to cover excess expenditure on the electricity department) in 
addition to the amount of £8,000 already asked for (p. 588). 

An inquiry was held last week into the applieation of Walsall 
Corporation to borrow £10,000. for their electricity department 
(p. 589). 

Parliamentarg.—' The preamble of the Midland (London, Tilbury 
& Southend Railway Purchase) Bill has been passed by a Select 
Committee of the House of Commons (p. 587). 

Tho Birmingham Corporation Bill. authorising the construction of 
tr:mw. v has been passed by a Select Committee of the House of 
Lords (p. 587.) 

The Bognor Gas Light & Coke Co.'s Bill, authorising electricity 
supply, was read a third time in the House of Lords on Wednesday 
(p. 587). 

Legal.— The arbitration between the National Telephone Co. and 
the Postmzster-Genoral has been continued this week (p. 586). 

On Wednesday the Judicial Committee of the Privy Council 
decided that the Commercial Cable Co. were not liable to taxation in 
Newfoundland (p. 586). 

Companies’ Mectingsand Reports (p. 594).—At the meeting of the 
General Electric Co. on. Monday, the chairman, Mr. Hugo Hirst. 
gave interesting particulars of the development of the company's 
business particularly of the foreign branches. 

At the meeting of Marconis Wireless Telegraph Co. on Tuesday. 
the Chairman, Mr. Marconi, gave interesting particulars of the 
progress of the Company, and the development of the subsidiary 
companies (p. 5095). 

The meetings reported also include those of the Lyme Regis 
Electric Light & Power Co. Consolidated Diesel. Engine. Manu- 


_facturers, Chilian Electric Tramway & Light Co., Durham Collieries 


a 
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Electrie Power Co., Kalgoorlie Electrice Tramways and Madras 


Electrie Supply Corpn. (pp. 594-595). 
The directors’ reports abstracted include those of the Anglo- 
American Telegraph Co., Electrie Construction Co., and Sociedad 


Electricade Arequipa (pp. 594-596). 


about £600, Particulars from Dr. M. W. Travers. c/o Messrs. J. 
Lyon & Co.. 4, Lombard-court. London. E.C. 


The Senate of the University of London invite applications for the 
post of university professor in mathematies at King’s College. Salary 
£600 per annum. Applications by first post July 25. 


Mr. J. W. Beauchamp. borough electrical engineer of Tunbridge 
Wells, has been appointed to the position of electrical engineer and 
manager of the West. Ham Corporation electricity department, in 


sucesssion to Mr. H. H. Couzens, 
Mr. B. B. Granger. of Paisley, has booa appointed borough 


PERSONAL NOTES. 


At the headquarters of West-Ham Corporation electricity depart- 
ment on Naturdav there was a large gathering of officers and employés 
of the department to show Mr. H. H. Couzens the estimation in 
which they hold him and the goodwill they desire that he should 
carry away with him to his new post of engineer and manager of the 
Hampstead electricity department. As a token of their esteem for 
Mr. Couzens the staff and emplovés presented him with a handsome 


gold stop watch, suitably inseribed. 

Mr. GILBERT, mains engineer, in making this presentation on behalf 
of the staff, gave utterance to the feelings of goodwill and. respect in 
which Mr. Couzens was held by all those who had served under him at 
West Ham, and said that during the last three years the electricity 
undertaking had made most substantial progress. There had been 
a considerable increase in generating plant and extensions to the mains, 
necessitated by the large number of new customers the department had 
gained and the remarkable development of the selling side of the business. 
All those who had served under Mr. Couzens would endorse the statement 
that they had received the utmost help and consideration at his hands. 
Mr. Gilbert concluded by wishing Mr. Couzens, on behalf of all present, 
the greatest measure of success in the new sphere of work upon which he 


electrical engineer of Limerick. 

Mr. Pakenham W. Beatty, A.M.LE.E.. has been appointed 
manager and engineer of the Tucuman station of the River Plate 
Electricity Co. 

Prof. C. A. M. Smith, M.Sc. East. London College. has been 
appointed professor of mechanical and civil engineering at the 
newly created university of Hong Kong. 

The appointment of Mr. A. E. McCloskey, assistant electrical engi- 
neer of the Bombay, Baroda & Central India. Railway Telegraph 
Department. who was specially engaged. for two years, has been 
extended for a further 12 months at an increased rate of pay. 

The Cheshire Education Committee have appointed Mr. R. W. 
Bailey. of London. principal of the Technical School at Crewe at a 


salary of £300. 


INSTITUTIONS AND SOCIETIES. 


was now entering. 
Mr. Covzess than ked Mr. Gilbert for the kind things he had said of him, 


and all those present for their good. wishes and very handsome gift. which 


he should always treasure as a pleasant reminder of his tenure of office in 
West Ham. He thanked the staff for their hearty co-operati d i JN M A Ba 
H H rty co-operation with him | & beef form the objects of the Institution. together with the privi- 


in making the West Ham undertaking an electrical and financial success. i 
Thot eat preis kal beer made sima he came thieremia hail leges of contributors and points regarding membership. The other 
remained to be done, and even now that great undertaking could only be | “ets out the purposes and advantages of collectorship. — Hf any of our 
regarded as still in a stage of transition: but he had no doubt that even- | readers can assist in circulating these leaflets they will b» doing work 
tually the utmost success would attend the efforts of all those who worked | of great benefit to those in the industry who are or may be in desti- 
for its development. tute circumstances. Copies are obtainable on application to Mr. 

Mr. A. Bromley Holmes has intimated to Liverpool Tramways and | F- B. O. Hawes, I8, Park Mansions, Vauxhall Park, South Lambeth- 
Electric Power and Lighting Committee that he desires to resign | Toad, London, N.W. 
the position of consulting electrical engineer and that he proposes to 
terminate his engagement at the end of September. The Com- 
mittee have accepted the resignation with regret. and a vote of 
thanks was passed for the valuable services rendered by Mr. Holmes 
to the Corporation during the 16 vears he has served the Corporation 
in the management of the electric supply und?rtaking. 

Mr. C. H. Dade and Mr. R. J. Rowley have been appointed joint 
managers of the British Electric Traction Co. 

Mr. Geo. Howarth. chairman of Manchester Electricit y Committee, 
and Mrs. Howarth celebrated their golden wedding on Tuesday last. 


Electrical Trades’ Benevolent Institution, —We have received from 
the secretary of this Institution two leaflets. one of which sets out in 


EDUCATIONAL NOTICES. 


University of London.—In consequence of the new grant recently 
made by the London County Council for the increase of the Univer- 
sity Professoriate, Prof. J. A. Fleming, F.R.S.. has been appointed 
professor of electrical engineering (to teach at University College). 

University of Bristol.—The session in the faculty of Engineering 
will commence on Tuesday. Sept. 17, and in the faculties of Arts, 
Science and Medicine on Oct. 1. Prospectus and particulars from 


the Registrar, Mr. Jas. Rafter. 
University of Manchester.— At this University complete theoretical 


APPOINTMENTS VACANT AND FILLED. 
positions in the electrical engineering profession. "The subject may 
be taken as part of the course preparing for the B.Sc. degree in both 
the Honours Schools of Engineering and Physics. A special course 
has also been arranged extending over three years and preparing for 
the certificate in electrical engineering. The John Hopkins on labora- 
tories have recently been extended and are fitted up with modern 
electrical machinery and testing appliances, and there are good faci- 
lities for educational and research work. Prospectuses may be ob- 


tained from the Registrar. 


An English company require an assistant engineer for an 
electricity undertaking in Argentina. Engagement for three years 
with commencing salary of £300 per annum. See advertisement. 

Applications are invited until July 22 for the appointment of 
lecturer in physics at the East London College. Salary £250. Par- 
tieulars from the Registrar. Applications must be in bv July 22. 

A lecturer in machine design and experimental engineering is 
required for the McGill University, Montreal. Salary £250. Appli- 
cations by July 20 to Prof. McKergow, c/o Bank of Montreal, 
London, E.C. 

Fulham (London) Council require an assistant mains engincer. 
Salary £130. Applications to the Town Clerk by July 19. 

The Great Northern Railway Co. (Ireland) require an assistant 
in their electrical department. Salary £120. Applications by 
July 29. 


An assistant is required by tli? Secretarv of the Institution of 
Commencing | day college. 


M.A., D.Sc. 


retical and practical training for electrical, mechanical and mining 
engineers, technical chemists, manufacturers, &e. The diploma 
course in engineering extends over three years, but arrangements 
exist for shortened apprenticeships with local mechanical and elec- 
trical engineering firms. Fee for the three years’ diploma course 
in engineering, 52 guineas. An entrance bursary of £25 will be 
offered for competition on October 1 amongst students entering the 
Electrical Engineers for committee and editing work. Full particulars from the Principal, Mr. A. P. Laurie, 

salary £200, Applications (without testimonials) to the Secretary. 
A lecturer in metallurgy is required for Swansea Technical College. University of Hong Kong.—In connection with the recently 
created university of Hong Kong. it is announced that the Council 


Salory £200, rising to £250, Particulars from the Secretary, to whom 
have decided to develop the applied-szience faculty. and Prof. C. A. 


applications by July 26. 
An assistant professor of applied chemistry is required for the | Smith. of East London College. has been appointed to the chair of 


Indian Institute of Science, Bangalore. Salary and allowances ` engineering. 


and practical training is given to students preparing for the higher- 


Heriot-Watt College, Edinburgh.—This college provides a theo- 


v where 
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AUTOMATIC PRIVATE BRANCH EXCHANGE DEVELOP- 
MENT IN SAN FRANCISCO.* 


BY G. DEAKIN, 


Summary.—The author describes the application of the automatic 
‘telephone system to sub-exchange working whereby not only can 
intercommunication within an apartment "house or large shop be 
obtained, but local or trunk calls can be establistied, all "without the 
intervention of an operator. Various technical details necessary 
for the operation of this system are discussed. 


A few vears ago, the majority, in fact à very large majority, of 
those interested in the technical aspect of the telephone, considered 
what is now well known as the automatic telephone, impracticable 
for central office service, even in single office districts. This erro- 
neous idea has long since been dispelled by the installation and sub- 
sequent satisfactory operation of numerous extensive automatic 
‘systems, many of which each include a number of large central offices. 
Following the satisfactory development of the central office, it was 

soon realised that a great saving could be made in the exterior 
cable plant. if small unattended or partially attended sub-offices 
could be built to give efficient and economical service. It 
will suffice here to sav that the experiment was tried with the 
result that the sub-office is now considered a necessary adjunct 
to the automatic central office. The purpose of this Paper is to 
show that the unattended sub-office is bv no means the limit of 
subdivision and that such subdivision has now been successfully 
extended to include two somewhat distinct types of private branch 
exchanges, one adapted to meet the requirements of apartment 
houses and family hotels and the other the more exacting require- 
ments of all classes of commercial organisations and business houses. 
The most noticeable difference between the two is that the former 
is arranged, apart from some minor features, to give “ in " and “ out.” 
exchange service only, while the latter is arranged to give “local 
inter-communication " as well. The automatic svstem has not as 
yet been applied to the larger commercial hotels where the total 
annual cost of the equipment involved is great in comparison with 
the average revenue derived per telephone. At the present time, 
the first cost of automatic apparatus prohibits its general use in such 
places. 

The first apartment house automatic private branch exchange 
installed in San Francisco was placed in service December 12, 1910. 
Since that time, 24 additional installations have been made. These 
exchanges now serve a total of 727 stations, an average of approxi- 
mately 29 stations per exchange. The maximum installation is 70 
stations and the minimum 11 stations, Fach installation includes 
a small portable automatic switehboard and storage battery. The 
former contains the call forwarding and receiving apparatus and a 
meter for each apartment. "The switchboards are installed adjacent 
to the terminus of the house wiring. The majority of installations 
have been made in unfinished basements with concrete floors, and 
in these locations the switehboards have given very satisfactory 
service. Other switchboards have been placed in small closets and 
in places having no particular value for other purposes. The apart- 
ment telephones differ in no wav from the usual main-Iine automatic 
sets. The publie telephones, installed in some of the larger apartment 
houses, consist of similar sets equipped with coin machines. An 
instrument called the “ house telephone.” installed in or adjacent to 
the office, landlord's or janitor’s quarters, as the case may be. affords 
a means of intereommunication between each apartment and the 
head of the house. Vestibule and tradesmen's entrance telephones 
are included in many of the installations. Each installation made in 
a family hotel also includes a small receiving cabinet. and a service 
meter cabinet, both of which are placed in the office of the hotel. 
The former provides à means whereby the public may call guests 
through the office in case the room number is not known. The 
latter places the meters under the supervision of the clerk and 
permits the rapid settling of accounts in ease of transient guests. 

A subscriber, when making an exchange call from an apartment, 
removes the receiver from the hook-switch and listens forthe “ busy 
tone," which. if heard, indicates that all trunks are in use. Failing 
to get the busy tone, the subseriber proceeds to call the number of 
station wanted by tuming the dial in a manner now well known in 
automatic telephone practice. When the distant station answers, 
the meter associated with the calling line operates, and registers 
one call ; under no other condition will the meter operate. Should 
the station ealled be busy, the usual tone indicating this will be 
heard. When the calling subseriber hangs up, the connection is 
released. Calls to information, complaint or other departments 
of the telephone eompany, are not registered. 


* Abstract of a Paper Pei before the American Institute of Electrical 
Engince rs, 


' subscriber calls a predetermined number, 


To make a call from an apartment to the house telephone, the 
such as C-05. The 
circuit conditions thus established automatically transfer the out- 
trunk from connection with the central office to connection with the 
corresponding answering button on the house telephone, which tele- 
phone is equipped with a key of the well-known inter-communicating 
type. with a button for each working out-trunk. Adjacent to each 
button is a small signal lamp. Should the call happen to be made 
on out-trunk number 2, the lump opposite button number 2 will light 
and at the same time a buzzer will sound. In answering, the button 
opposite the lamp burning is depressed, thereby extinguishing the 
lamp and causing the audible signal to cease. The connection is now 
established. The circuit of the house set is such that it can be con- 
nected to an out-trunk only when the associated lamp bums. In 
this way secrecy is secured. It should be noted that no central-office 
apparatus is involved or tied up in the completed connection. The 
subscriber's meter does not register these calls. 


In the directory listing of apartment-house automatic systems 
the telephone number of each apartment is divided into two parts, 
as.for example, C5517—43. The first part of this number, namely, 
C5517, pertains to the apartment house. and the second part. namely, 
43, to the individual apartment, and, where possible, coincides with 
the apartment number. In calling the apartment, the subscriber 
calls the first five digits in the usual manner, and in so doing auto- 
matically selects an idle in-trunk to the apartment-house switch- 
board, there terminating the partially completed connection upon 
the associated connector, The last two digits, when called. cause the 
connector to select and ring the apartment whose telephone number 
is 43. Calls to patrons living in family hotels may be made as above 
described, where the full telephone number is known or can be ascer- 
tained. When direct csling is not convenient, the call may be made 
through the receiving cabinet, the telephone number of which is always 
listed, À call of this nature is indicated at the receiving cabinet by the 
burning of the lamp associated with the in-trunk involved in the con- 
nection. The attendant. in answering, throws the associated answer- 
ing key and is placed in direct communication with the calling sub- 
scriber, and after ascertaining the name of the party wanted, extends 
the call automatically to the proper station. When the called party 
responds, the answering kev is restored to its normal position. This 
removes the attendant. from any further control of the connection, 
which is released automatically when the calling subscriber hangs up. 
The attendant cannot listen on any completed. connection, whether 
made direct or through the cabinet. 

The house, vestibule or tradesmen's telephones are not adapted 
to originate or receive exchange calls. Local calls to various apart- 
ments. however, may be made by calling on the dial, the two digits 
representing the number of the apartment wanted. All exchange 
calls to and from the pav-station telephone may be received and made 
in the usual manner. provided that on outgoing calls a coin is deposited 
before or after calling. depending upon the character of the coin 
machine. Both prepayment and post-payment automatic machines 
are in use. 

The first commercial private branch exchange of the automatic 
type installed in San Francisco was placed in service May 27, 191I. 
"ince that time 10 additional installations have been made. These 
lI exchanges serve a total of 420 stations, an average of approxi- 
mately 38 stations per exchange. The largest installation is 75 
stations and the smallest nine stations. Each installation includes 
a portable automatic switchboard and storage battery similar to 
those placed in apartment houses. The switchboards, however. con- 
tain apparatus for local intereommunication as well as for in and out 
exchange service. A receiving cabinet adapted to receive and dis- 
tribute incoming calls, which for one reason or another are not made 
direct, is à necessary part of every commercial installation. 

In a commercial private exchange of a capacity not greater than 
90 stations, any station may call in the usual way any otherstation by 

calling on the dial. the two digits representing the num! zr of the 
station wanted. To make an exchange call, the private bench ex- 
change subscriber first calls the digit © 0” to effect a connection with 
an idle out-trunk, and then the number listed in the directory. 
Should all out- trunks be busy, the busy tone will be heard as soon 
as the digit 0" is called. Each completed outgoing exchange call 
is registered upon a meter located in the central office and associated 
with the out-trunk involved in the connection. Calls to the tele- 
phone company's information and other departments are not regis- 
tered. Any local station may be restricted to local calling, that is, 
the station may not originate exchange calls, although it may receive 
exchange calls. Incoming exchange calls may be made direct to any 


local station or to a receiving cabinet. 

The ease with which the automatic systenr may be adapted to meet 
specia] conditions 1s indicated to some extent by the arrangements 
made to handle calls in installation 15. 


The system comprises aD 
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release ; the remainder of the connection in the central office, however, 
is not released until the calling subscriber hangs up. The receiving 
cabinet in each exchange is assigned some particular number, which, 
when called through a particular connector, results in the lighting 
of the lamp associated with that connector. The function of the 
receiving-cabinet circuit is to release the connector from the con- 
nection with the receiving-cabinet contacts and cause it to select. as 
directed, the bank contacts of the desired station, leaving the circuit 
conditions, after the receiving operstor has cut out, the same as if 
the call had been made direct from one station to the other. The 
noticeable feature about the receiving cabinet is its simplicity. No 
cords, p'ugs or jacks are required, merely two keya and a lamp for 
each in-trunk. 

The source of direct current required for the operation of an 
automatic private-exchange switchboard and for central energy 
speech transmission must afford a fairly uniform and constent 
potential, a condition not so essential for the proper operation of a 
manually operated private-exchange switchboard. It must also 
be capable of supplying comparatively large currents for short 
intervals, for the intermittent operation of the motor and release 
magnets, some of which require 4s much as an ampere and a half. 
It is quite possible thet the simultaneous operation of à number 
of switches might result in a call for five or six amperes, which in 
telephone private exchange work is considerable. These currents, 
however, are required for periods of the order of a second and there- 
fore do not involve much power. Intermittent currents of this 
nature tend to reduce the potential of the supply at the switchboard 
bus-bars and make the speech-transmission circuits noisy, and there- 
fore must be taken into consideration as a factor in determining the 
character of the current supply. It has been found that automatic 
switches can be adjusted to operate positively within a range of 
potential varying from approximately 45 to 55 volts, providing that 
all switches are adjusted at normal potential of 48 to 50 volts. The 
foregoing requirements have all been satisfactorily met by installing 
small portable storage batteries within a few feet of each switchboard. 
These batteries each consist of 23 elements contained in rubber jars, 
the whole mounted in a substantial oak carrying case, with the inter- 
vening spaces filled with an insulating and acid-proof compound so that 
should a cell become cracked, the electrolyte will not escape. The 
case is made nearly fume-proof, so as to permit the battery to be 
placed, without objection, in an office or other occupied quarter. To 
eliminate voltage variation as far as possible, the batteries are floated 
on approximately constant currents, which currents are adjusted to 
meet the 24-hour requirements of their respective installations. 
Providing the floating or charging current is made sufficient, the 
smallest size of commercial battery can be made to handle the largest 
exchange. From the standpoint of economy, however, the capacity 
of the battery should be such as to permit it to handle the peak loads 
of the exchange, without requiring an increase in the normal day and 
night floating currents, in case the two are not the same, to prevent 
& serious drop in potential. From the information available at the 
time the first installations were made, it was calculated that econo- 
mical results could be obtained by the use of batteries having the 
following ampere-hour capacity. The results obtained to date have 
been very satisfactory and so far have not warranted other assump- 


— 


automatic switchboard, a receiving cabinet and a number of special 
portable sets located in the complaint department, approximately 
one mile from the central offices. The complaint department and 
the genera! offices have different numbers, and. so far as the public 
is concerned, are separete exchanges. Prior to the installation of this 
system, experience had shown that many complaints were directed 
to the complaint department which should have been directed to some 
department in the general offices. To handle such calls, the auto- 
matic equipment has been adapted to permit any misdirected call 
to be extended through the automatic private exchange switchboard 
to the proper department, the complaint clerks being merely required 
to call the two digits representing the station wanted. Similarly, 
any call directed to the receiving cabinet may be transferred to 
the complaint department. In another installation, four closely 
associated companies are served by the same switchboard. Each 
company has a separately listed receiving cabinet, but all make use 
of a common set of in-and-out trunks. Local intercommunication 
between the four companies is given on a two-number basis. 

Each apartment-house switchboard is equipped with a sufficient 

number of Keith line switches and service meters to provide one 
of each for each apartment. There is also provided a connector 
of the Strowger type for each in-trunk and for the house telephone. 
In the commercial switchboards a line switch without service meter 
is provided for each station, a connector for each in-trunk, and a 
sufficient number of '* mechanical operators " to handle the local 
and out-trunk traffic. The line-switch banks in the apartment-house 
switchboards ere connected to two-wire out-trunks, which trunks 
terminate at the central office on primary line switches, and these 
in turn on secondary line switches and finally on first selectors. The 
act of removing the receiver from the hook-switch causes all three 
line switches to plunge in simultaneously. Each out-trunk circuit 
includes à train of relays, which relavs, under certain conditions 
established as before mentioned, only when a certain number is called, 
are adapted to disconnect automatically the private exchange end 
of the out-trunk from connection with the central-office apparatus 
andiin place thereof connect it to the house telephone. All line-switch 
banks are multiplied and each bank has capacity for 10 out-trunks, 
that is, each line switch has access to this number of trunks. Under 
ordinary conditions, one master switch controlling access to 10 trunks 
is sufficient. Should, however, the traffic be heavy enough in the 
larger boards to require more than 10 trunks, additional master 
switches may be added so as to provide as many as 10 out-trunks for 
each 25 line switches. The trunk connectors on the reverse side 
of the switchboard are directly connected to two wire in-trunks, 
which trunks at the central office appear in a multiple before the 
proper selectors. All apartment lines are multiplied through the 
connector banks. 

In commercial private exchange switchboards, the line switch 
banks are wired to the “ mechanical operators." The “ mechanical 
operator,” has it as been called, for the lack of a better name, is a 
switch in which the functions of the selector and connector are 
combined. This switch operates as a connector in establishing two 
number local connections. It supplies the necessary current for 


central energy speech transmission and automatically rings the call 
When the digit ‘‘0 " or other proper predeter- 


bell at the station. 

mined number is called, the switch is automatically converted into | tions. 

a selector and rotates automatically until an idle out-trunk is selected, | Total in, out and local Capacity of 

after which it affords a clean pair of wires free from all bridged relays | calls per working day. battery. 

and other coils, for the transmission of the subsequent impulses. By SOO. c 6 ampere-hours 
a simple change in line-switch bank wiring, the switch restricts the 800 —————À— ; 12 ” 

local thus changed to local service. Should an exchange connection 2 100 ESE SG ATOR AR NUMMUS HUNC SE j 36 f 


be attempted by a restricted station, the switch will release when 
the trunk “ level " is reached. 

The development of the mechanical operator has greatly sim- 
plified the design of the commercial private exchange: in fact, it has 
made the commercial private exchange possible. for without it. 
not only would the cost and size of the switchboard be increased, 
but local calling on two digits, a valuable asset of the present switch. 
board, would not be possible. The banks of the mechanical operators 
include a multiple of all local lines as well as a multiple of the out- 
trunks, which trunks are usually connected to the “0” level. The 
out-trunks terminate in the central office on line switches, as do those 


The foregoing figures allow for contingencies in the way of ab- 
norma] traffic and trouble. 

Local calling in the commercial exchanges affords some interesting 
data regarding the capacity of mechanical operators to handle a 
heavy traffic. Curves for the seme installation, but for different 
days, show an unexpected similarity. A total of 300 or more obser- 
vations were taken at seven of the commercial installations in 
order to determine the average length of conversation and the 
speed of operation on local connections. The average results in 


seconds for each installation are given below :— 


———— 


from apartment-house installations. "The in-trunks from the central eee ie ate ree et Tis E e 
Office pass through a normally closed circuit in the receiving cabinet | Installation No. 'To call. To answer. Talking. | 'Total. 
to the connectors, the banks of which are multiplied with those of the | —— ——-————|———À————-|——————|—————————— 
mechanical operators. The in-trunk connectors may be provided 15 2°17 10-0 59-6 71-7 
with a “ back release " whereby any connector may be released by 1? 2: i : RH DH 2 
either the calling or called subscriber. Such a release circuit makes it 3 S T i " i 23.5 403 
possible to transfer a call from one local station to another with- 31 2.0 9.7 545 66-2 
out requiring the calling subscriber to disconnect. The calling 32 1-8 12-0 32.] 45-9 

35 2:4 TT 41:5 51-6 


subscriber is merely required to call the two-digit number of the 
second station, after the station first called has hung up. This latter eae een Etc; PETIERE a 3 
act causes the connector in the private exchange switchboard to Eum | 9-7 48-2 
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In the second column of this table is gtven the elapscd time 
between the remove! of the receiver, as indicated by the plunging 
in of the line switch, and the selection of the line called. as indicated 
by the stepping of the side switch of the mechanical operator into its 
third or fine} position. The average time required to answer is 
given in the next column and in the next two columns, the average 
length of conversation and the total elapsed time. respectively. It 
will be seen that the average time required to establish a connection 
between the calling and cs! d lines is but 2-1 seconds. Compare 
this with 3-5 seconds, the average time required by an ^** A " operator 
in à well-maintained manual system, to answer a call under normal 
operating conditicns,.  Tnis latter figure, furthermore, applies to 
central offices of the most modem type. and it will be admitted with- 
out argument that the average time of answering in manual private 

exchanges, in which heavy overloads are frequent, is much longer. 
From these remark; it will be seen that it takes less time to establish 
à local! connection in en cutomatic¢ private exchange system than is 
required by an operator to even answer a call in a manual system. 
The following represents the average performance of the mechanical 
operators of insts!lation No. 15 :— 


Number of mechanical operators .......... c seeeeeeeeesee 8 
Number of stations — ................ Danes ou osESR Siem gu meals 15 
Originated calls per working day oo... cceeeecee eee eee eees 1.150 
Average rate of calling per station per working dav .... 1273 
Originated calls busy hour ........... Leere esee eren ISO 
Ratio, busy hour, to entire day ........ Tm 15:5 p.c. 
Originated calls per mechanical operator per busy hour 223 
Originated calls per month of 26 days wo... cece eee ee ee 30,000 
Average overflow calls per month ..........ccccc cece ence ees 230 
(Average for 4 months, minimum 181, maximum 282.) 
Ratio of overflow to originated calls ............uueussuss. 0-77 p.c. 
Total originated calls per year oo... cee T——— T 359.000 
Total calls per mechanical operator per vear | ........... 0 425,000 


After dealing at some length with the question of costs. tho figures 
in which refer exclusively to American practice, the author cont mues: 
In the foregoing paragraphs an attempt has been made to show that 
the automotie private branch exchange is practicable and econo- 
mically possible. The pertinent questions still unanswered are 
these: Do the advantages claimed for it justify its general installa- 
tion in commercial organisations and apartment houses in preference 
to the manually operated private exchange. and is automatic equip- 
ment reliable ? The answer to the first question will be found in a 
further discussion of some of the distinguishing features of the auto- 
matic private exchange. 

The elimination of or reduction in operator hire, made possible by 
the installation of automatic equipment. results. as has been shown, in 
à saving. more than sufficient to pav for the entire eost of maintaining 
an automatic exchange. The complete elimination of the operator 
from apartment-house installations might be objectionable were it 
not possible to make use of the information bureau, a department 
maintained by every telephone company. The results obtained in 
"an Francisco show that the increase in cost of operation, necessary 
properly to handle information calls for the occupants of apartments, 
is negligible. Where the period of occupancy is more than a few 
months, ''extra listing " in the directory affords the tenant the 
equivalent of main-line service in every respect. The substantia! 
elimination of the private-exchange operator by the installation of 
automatic private exchanges affords the telephone company an ad- 
ditional source of revenue—an opportunity which should not be 
overlooked—for it has been shown that the maintenance and first 
costs of automatic exchanges are materially higher than manual 
exchanges, thus permitting higher rates with a saving to the sub- 
scriber and a greater return to the telephone company for a given 
number of stations. 

Anyone who uses or has used an automatic private exchange for 
local intereommunication must realise the advantage this system 
has in this respect over the old. Local calling differs somewhat from 
exchange calling in that the numbers of the locals to which the 
majority of calls are made can be easily memorised, or at the most 
placed on a slip of paper easily reached, thus making the effort re- 
quired in calling little more than that required to depress a push 
button to call the office boy. With reference to exchange calling, 
it is sometimes argued that patrons of manual private exchanges 
prefer to have the private-exchange operators obtain numbers for 
them. rather than ask for a trunk to the central office and obtain the 
number for themselves, and that the automatic private exchange is 
Wanting in this respect. This practice of indirect calling in manual 
systems is now quite generally followed throughout the country, 
even though the telephone companies discourage it as much as pos- 
sible, "The argument in favour of this practice. from calling sub- 
scribors viewpoint, is that he wou'd otherwise have to repeat his 
instructions to at least two operators, and in case the ci! were for 
another private-exchange subseriber, to three operators, with a pos- 
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sibility always of from one to three delays. The calling subscriber, 
therefore, can hardly be blamed for placing the burden of such calls 
upon the private-exchange operator, when one is available. The 
subseriber who receives such a cell, however. has a somewhat 

‘flerent viewpoint even though he may be guiltv of the practice 
hi self, when calling, for he is asked his name by the operator and 
the 1 politely told to hold the line while she ealls the first subscriber 
ba ‘con the line. It quite often happens, particularly if there is 
delay in getting a party, that the calling subscriber engages in other: 
work and does not answer the call promptlv. "This naturally tends 
to irritate the subscriber who has been called. From any viewpoint 
it must be admitted that even if direet calling is burdensome, it is an 
imposition to place the burden upon the elled subseriber. In com- 
parison with this tedious and indirect method made necessary by the 
introduction of manually operated private exchanges into manual 
exchange areas, it is well to note that the introduction of automatic 
private exchanges into automatic exchange areas does not require a. 
change in operating methods, the subscriber is merely required to 
call from one to three additional digits, each requiring on an average 
an addition of one second to the calling time. Other than this the 
subscriber handles the call in every detail. as though it were being: 
made from one main line to another. Patrons to main line manual 
service, and to the well-known multi-kev intercommunieating private 
exchange service. do not object to getting numbers themselves. It 
is. therefore, reasonable to assume that patrons to manual private- 
exchange service would likewise not object. providing the introduc- 
tion of the manual private exchange did not introduce additional 
d^lavs and more cumbersome operating methods. To illustrate 
more clearly the simplicity of calling in the automatic svstem and the 
multiplicity of indirect calling in the manual system. in both cases 
from and toa private exchange. . L beg to eall attention to the following 
tabulation in which the time required by the different stages of the 

als are given. The figures with reference to speed of operation 
in the manual system represent the average of good service in a large, 
well-maintaincd multi-oflice exchange. It has been assumed that 
private exchange and contral-office operators are equally efficient, à. 
condition not realised in actua! practice. I believe that not even the 
most ardent advocate of the manual svstem will disagree with me 
When I sav that at least 15 per cont. of the total originated calls in 
any well run manua! exchange require from 4 to 12 seconds or more 
to answer. If this is so, a correspondingly greater number of delays 
must be expected when three operators are involved. All delays of. 
this nature are eliminated by the automatic system. 


Automatic Manual 


system. system.. 

Seconds. Seconds.. 
Calling number, 8 digits ................. ME bus . 80... — 
Answering first P. B. X. operator .............. eese — ane 55 
Giving instructions and making connections....... —  ... 85 
Answering '* A” operator...........Lue. — Ac s 
Making connections in central office (80 p.c. trunk- —  ... 13-0 
Answering second P.B.X. operator............. (ing — ... 35 
Giving instructions and making connections....... — .. 85 
Answering subscriber (from preceding traftic d OT uu. ODT 
Ringing and answering of calling subscriber......... —  ... 35 
Conversation (from preceding traffic data).......... 48-2 ... 48-2 
Disconnection P.B. X. operator ............ RETRO: . — ae 35 
Disconnection * A " operator............... rr re e D 
Total elapsed time....................... TELS 103-9 


Upon the assumptions given it will be seen that the total time 
involved in a connection through the manual system is 65 per cent. 
greater than in a connection through the automatic system. It will 
also be seen that in the latter system the subscriber is required to 
wait but 17-7 seconds for an answer as against at least 50-2 seconds in. 
the manual system. Furthermore, in the automatic system, the 
busy tone, in case the line called is busy, is obtained in 8 seconds, 
whereas 45 seconds must elapse before a similar report can be 
obtained through à manual system. 

Even though the indirect method of calling is not deemed neces-. 
sary in an automatic system, it can, however, be provided for where 
conditions require, as is illustrated by the special arrangements made 
in one installation, whereby the clerks of certain officials establish 
the outgoing exchange connections and answer the incoming exchange 
connections. The local calls only are originated and answered by- 
the officials. The desired result is obtained by placing two ringers 
on each line. one at the clerk’s desk, adapted to ring on incoming 
exchange calls only, and the other on the official's desk adapted to 
ring on loea! calls only. Necreev is afforded by causing the clerk's 
telephone to be automatically cut off when the official is using the 
line. The circuit is further ad »pted to permit the official and clerk 
to converse with each other without being overheard by a calling: 
party. Secrecy on al connections, instantaneous disconnection 
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‘upon hanging up and the fact that the full value of the service is 
available 24 hours each day and every day in the year, are all argu- 
ments for the automatic private exchange. 

Proponents of the manuel system have always put forth the 
argument that subscribers, as a whole, object to the fundamental 
principle of the automatic system, which requires them to call 
numbers with a dial or other calling device. Actual investigations, 
so far as I have been able to ascertain, have never substentiated 
this statement. In fact, I believe such investigations as have been 
made in cities where an automatic system is in proper operation, 
show that the public as a whole, prefer this system to the manual. 
It will be admitted that there are many people whose time is so 
valuable that it may not be wasted. Such people, however, are 
nearly always provided with an ample force of clerks upon which the 
burden of calling may be placed, whether it be in à manual or an 
automatic svstem. 

Calls for toll or long-distance service from an automatic or, in fect, 
any private exchenge, must be checked by some responsible party, 
if abuse of this service is to be prevented. In Sean Francisco an 
automatic private-exchange subscriber calls the toll operator in the 
usual way, which operator in establishing the connection refers the 
call back to the receiving cabinet operator, who takes note of it and 
extends the connection to the originsting station. Correspondingly 
simple methods have also been worked out to handle ** two-number ” 
business without delay. 

It was not without some apprehension that the first automatic 
private-exchange installation was made. Many doubts were ex- 
pressed as to its relisbility and its ebilitv in general to give service 
without undue cause for complaint. It was known thet the un- 
attended sub-ofkce was a success, but the extreme smallness of the 
unit, the inability to control the surrounding conditions with regerd 
to temperature, dust end moisture. and the non-uniform potential! of 
the current supply, were all unknown factors, each capable of 
seriously affecting the operation of the switchboard. The success, 
however, of the first instolletion immediately caused this feeling of 
doubt to give way to one of confidence, which feeling wis further 
augmented by the fact thet the apparatus used was primarily not 
intended for the purpose to which it was put. The untold possibili- 
ties for improvement in the design and manufacture of automatic 
apparatus, so as to decrease the cost of maintenance, is, I believe, 
at Jeast one feature that assures the future of the automatic private 
exchange, 

The final test of any public utility is its ability to satisfy the 
public, and from this viewpoint the automatic privete exehonge hos 
not been found wenting. A complete record of ell complaints re- 
ceived from all sources is kept by the Bey Cities Home Telephone Co. 
During the operetion of instollstion 15, which covers » period of 
eight months, 173 complaints were received, resulting in 221 recorded 
coses of trouble end comments, which, together with the record of 
installation 21 for four months, ere given here in detail. Complaints 
„from installation 15 average one for cach 1.400 originated eslls, «nd 
from instelletion 21 one for each 1,480 originated calls. During 
the entire year of 1911, 29 complaints were received from apartment- 
house installation 1, an average of one for each 450 outgoing calls. 
These compleints might eosily be & serious matter were their nature 


such as to interfere with the service of the installations as a whole. 


An examination of al] records does not reves! a single case where an 
entire switchboard was put out of service. On the contrary, sub- 
stantially zll trouble affected but one line or one trunk. The fore- 
going records of installations 155nd 21 show that the actual private- 
exchange switchboard trouble wes but 4 per cent. greater than the 
trouble due to broken and bent station apparatus, caused by rough 
hendling on the pert of the subscribers. One station of instalation 
15 shows æ record of three new receiver shells in one month. Of 
the 173 complaints received from installation 15, a!l] were recorded 
O.K. within 114 hours, 94 per cent. within 6 hours, 80 per cent. 
within 31 hours, 70 per cent. within 2 hours, 45 per cent within 
l hour end 11 per cent. within 15 minutes, which 11 per cent. in- 
cludes all of the more serious troubles such as a sticking switch or & 
blown fuse. A mznual private-exchonge switchboard is built 
primarily to accommodete an operator. The eutometic privote- 
exchange switchboard, on the other hand, is built to facilitate the 
upkeep of the appzratus locoted within it. ond mey be opened for 
inspection at eny time, without inconveniencing enyone. A 
monuel switchboard can rarely be got at during working hours 
"without seriously inconveniencing the operator, which makes the 
remedying of the fault more difficult and costly. 

The automatic private exchenge may, with slight modifications, 
be readily adapted to manus! exchenge areas. In such areas it 
would afford direct intereommuniestion and direct outgoing ex- 
change service. Obviously, all incoming calls would have to be 


mede through the receiving cabinet, unless the central-office operators | 


were provided with 2 means of calling, concerning which a word will 
be said later. It will be seen at once that a reduction of at least 66 
per cent. in operator hire can be made in commercial private-exchange 
installations by using automatic equipment. A further reduction 
should be possible, since the automatic svstem does not require 
supervision on the part of the attendant efter a connection has once 
been established. In apartment houses, the services of s telephone 
operator could in many cases be dispensed with by placing the 
small receiving cabinet in the elevator where it moy be looked after 
by the elevator boy. At first thought it might appear that a cabinet 
so located would seriously affect the quality of the service. With 
proper design and supervision, however. this need not be the case, 
since the elevator boy would be required to do nothing more than 
to extend the call to the proper apartment, Should the line called 
be busy, the busy tone will be automotics!lv given to the calling 
subscriber, end should the party fail to answer, the continuous 
recurrence of the ringing interruptions now well understood by the 
publie, although they have never been mentioned in any instructions, 
would indicate that the perty colled does not answer. An auto- 
matic private-exchange switchboard can easily be adapted to serve 
anv number of exchanges within its capacitv—for example. » 
90-line board could be installed in en office building and adapted to 
serve nine 10-line instelletions, or it could be installed in some one 
apertment house end adapted to serve six 15-line installations. 
With a switchboard so orronged, it would also be possible, where a 
number of small epartment. houses or flats are erected within the same 
block. to place a receiving exbinet in some one aportment house and 
allow it to serve all houses, the proprietors of the different houses 
sharing the expense. 

In many cities à general demend has been mede of late by apòrt- 
ment-house proprietors 2nd owners for & service which does not 
require apartment house operators or ettendants. This demand 
hes been met in menus! exchanges to some extent by installing. in 
each spsrtment, main or perty lines equipped with coin machines. 
Such service is obviously costly where any great amount of cable is 
involved, ond hes the objection that many people do not want coin 
machines or p2rtv lines, end furthermore, requires much space on the 
moin switchboard for which the return is not elwavs edequate. All 
these objections can, I believe, be overcome by the installation cf 
automatic private exchonges, for by so doing the telephone company 
could place in the central offices, operators provided with specia! 
equipment adapted to operate such switehboards, end by the proper 
adjustment of retes could plece, end rightly so. the burden of the 
odditions] operators upon the houses they serve. The cost of 
service under such 2n errsngement, porticulerly to the small ap»rt- 
ment houses, would be very much less thon it is now with a separate 
operetor in each establishment, and. by confining the operators to the 
centra! offiees, 24-hour service would be possible, & point not to be 
overlooked a3 en argument for higher rates, While it may be 
economics! to substitute central-office operators in this manner in à 
manual! exchenge for apsrtment-house operators, such a course 
would not necessorilv be the proper one when applied to commercial 
privote-exchange instoletions, for in nearly s!l such installations 
the operator, 2s before stated, mèy be assigned other duties, and in 
this way his or her full time used to the best advantage, a condition 
not possible in apartment houses, where other work cannot be found 
for on operator. 

While the automatic private exchenge may be considered a suc- 
cess in the lorger cities end towns, the development of automatic 
apparatus in genera! has not vet reached the stege where it may be 
placed in localities which cennot. efford emple skilled labour to look 
after it. Autometic equipment, like s watch, need not require much 
attention, but when attention is required, quality end not quantity 
should be considered. It should not be inferred from this that 
skilled lzbour is hard to get in the lerger cities, for if Son Francisco 
may be taken as an indication of whet may be expected elsewhere 
it is not. The work is interesting end ambitious men take to it 
readily. There ere, no doubt, many other conditions under which 
the automatic privete exchenge is not yet fitted to give the best 
service, but the installations referred to in this Peper demonstrate, 
I believe, beyond 5 reasonable doubt, the ability of the automatic 
private exchange to sastisfectorily serve the £&veroge commercial 
orgonisstion end apartment house in & more economical menner than 
is now possible with the manually operated private exchange. 


-—— a 


Hydro-Electric Power in Switzerland.—It is stated that 
the hydraulic power now available, including that already em- 
ployed, in Switzerland is about 722,600 H.P. Of this about 
125,000 H.P. is ear-marked for use on the Federal railways 
whose electrification, it is considered, is only a matter of time. 


D 
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RELATION BETWEEN THE JOULE EFFECT AND 
PERMEABILITY AND INDUCTION IN THE SAME 
SPECIMENS OF STEEL.* 


BY S. R. WILLIAMS. 


A survey of the work which has been done in investigating the 
varied phenomena of ferro-magnetism indicates that not enough 
comparative work has been produced. That is, the relations be- 
tween several magnetic effects have not been established in the same 
identical specimens. If the carbon content, induction, permeabilit y, 
the Joule and other magnetostrictive effects, the Villari effect, the 
Kerr magnetic effect, &c., could all be studied in the same specimens, 
such a comparison would make an important contribution to our 
knowledge of the subject of ferro-magnetism, and especially to eny 
attempt to get at a working hypothesis of ferro-magnetism. With 


Rod 


~ Tungsten 
m 
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E. 4x] 


Fic. 1.—ARRANGEMENT OF CAMERA, LAMPS AND SOLENOID. 


this phase of the subject in mind the author has made a collection of 
rods and tubes of various ferro-megnetic substances and proposes to 
study the relation of the various magnetic effects. 

The present Paper dea!s with the relation between the Joule mag- 
netostrietive effect and the permeability and induction for corres- 
ponding field strengths in the seme specimens of steel. In a Papert 
on the * Comparison of the Joule and Wiedemann Magnetostrictive 
Effects in Steel Tubes " the author showed that the permeability 
seemed to play an important rôle in these two phenomena. It there- 
fore seemed worth while to study in greater deteil the relation 
between the Joule effect and the quantities involved in the relation 
B=#H. 

The Joule Efject.—One of the difficulties in measuring the change 
in length of any ferro-magnetic substance due to à magnetic field is 
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Fic. 2.—Carson CONTENT 1°05 PER CENT. 
the masking of the effect by changes in length due to variation in 
temperature. It occurred to me that if some automatic method 
could be devised for quickly recording these changes we could elimi- 
nate heat effects by obtaining the desired results before disturbances 
ue to temperature appeared. 
$ The eiee] ekod ‘of measuring the Joule effect is to place the 
specimen experimented upon along the axis of a solenoid whose 
ampere-turns are known, and measure,by means of some multiplying 
device, the changes in length which occur as the field in the solenoid 
is varied from zero upwards. Asa multiplier of the effect I have 
used a svstem of lever and mirror more fully described in the previous 


* “Abstract of a Paper read before the American Physical Society. 
+ “ Physical Review," p. 293, February, 1911. 


Paper mentioned. This system was found very satisfactory. A 


simple arrangement for quickly photographing the deflections of the 
mirror is shown in the diagram Fig. 1. 

The light from a straight filament bung-hole lamp, L. fell upon the 
concave mirror M, whieh formed an image of the filament on the 
camera K. The lens was replaced by a diaphragm containing a long 
narrow slit. The length of the image of the filament was at right 


angles to the slit, so that only a spot of light passed through. Asthe. 


rcd changed its length the mirror was tilted by means of the lever 
attached to the lower end of the rod and the image of the lamp fila- 
ment moved up or down the slit of the camera depending upon 
whether the rod shortened or lengthened. Immediately behind the 
slit was a photographie film which could be moved along by suitable 
mechanism. 
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Fig. 3.—CARBON CONTENT 0°20 PER CENT. 


The graphs obtained enable the elongation of the rods to be deter- 
mined. For recording the field strengths corresponding to a certain 
elongation of the rod, a tungsten lamp, T, was placed in front at 
some distance away and above the camera. When the current in 
the solenoid reached a certain known value this lamp was flashed, 
making an image of the slit as a marker across the photographie film. 
Knowing the ampere-turns of the solenoid, the field strength for each 
flash could easily be determined. wth | 

The method of taking observations was as follows: A rod was 
placed in position and magnetised a few times and then demagnetised 
by sending a decreasing alternating current through the solenoid. 
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The system was then allowed to stand for some little time until things 
became settled. At a signal from the operator reading the ammeter 
and controlling the rheostat in series with the solenoid, the assistant 
would commence to turn the crank operating the motion of the film. 
The operator at the ammeter would immediately begin to increase 
the current in the solenoid from zero upwards by means of a liquid 
rheostat which could be varied steadily and not by steps. As the 
ammeter pointer moved over the points marked 0, 0-2, 0-4, 0-6, &c., 
amperes, the lamp T would be flashed by means of a telegraph key 
in series with it. In this way a whole series of readings could be 
obtained in a few moments of time. 


Three rods and one tube of steel 80 em. long were tested, and the 
mean results in two cases are given in Figs. 2 and 3. These agree: 


Or ————— ——— — 


THE ELECTRICIAN, JULY 12, 1912. 


569 


ILLATAM —————————————————————————————————— 
impact. As a result of this action there is no appreciable difference 
' and exit of the various 


well with the results obtained by Nagaoka and Honda* on à specimen 


of steel, 10 cm. long. 

Hysteresis. —This rapid method of obtaining results is particularly 
applicable to a study of the hysteresis occurring in the change in 
length due to a magnetic field. Fig. 4 shows the hysteresis found in 
the length change of one rod and the tube. 

What seems to me to be of importance in Figs. 2 and 3 is the fact 
that the maximum elongation occurs at a field strength not far from 
that at which the knee of the induction curve occurs, and necessarily 
the maximum permeability occurs in all caseg at a lower but related 
field strength. In Winkelmann’s “ Handbuch der Physik," Auer- 
bach has given an excellent résumé of three important theories of 
magnetism : (1) Scheidungshypothese, (2) Richtungshypothese, (2) 
Wirbelhypothese. The relation just spoken of between the change 
of length and the inductio~ is, in my opinion, a strong argument in 
favour of the second hypo.nesis, viz., the orientation theory. At 
present I am studying the permeability and induction of a group oi 
oblate spheroids of soft iron which I can orient mechanically about 
axes lying in their equatorial planes. Their behaviour, I believe, 
will throw much light on this phase of the subject. 


—áÀ 


CURTIS TURBO ALTERNATORS. 


Summary.—A description is given of the theory upon which the work- 
ing of the Curtis turbine is based, and the application of this theory to thc 
building of large turbo-generator sets is dealt with. The design of 
alternators suitable for direct coupling to these turbines is also described. 


The great success which has attended the steam turbine since its 
introduction to commercial use is due to the fact that not only i« i! 
capable of realising the gains due to high pressure and superheat to a 
higher extent than can the reciprocating engine, but it can also utilise 
a very much higher percentage of the gain due to the employment o! 
high vacuum than the latter. Steam turbines generally may be 
classified under two groups—viz., re-action and impulse. Of the latt 
class the Curtis turbine is one of the best known examples. It is mad 
in this country by the British Thomson-Houston Co., and in what 
follows we deal with some interesting points in its design. 

THE TURBINE. 

An impulse turbine is distinguished by the fact that the potential 
energy of the steam is transformed into kinetic energy by expansion 
of the steam through specially shaped stationary nozzles. Ax a 
result of this the steam acquires great velocity, whereupon it | 
brought in contact with suitable blades or buckets mounted on tho 
periphery of a wheel or wheels free to rotate, the buckets bein. 
shaped so as to turn the issuing jet of steam gradually and withou: 
shock in a backward direction. The impact of the steam in the 
buckets results in the steam giving up the whole or part of its velocity. 
thus causing rotation of the wheel. The object to be obtained in the 
design of an impulse turbine is to arrange the buckets sothat the: 
will bring the jets of steam issuing from the nozzles to as near rest a: 
possible. : 

The Curtis turbine, while utilising the principle of expanding the 
steam through specially-shaped nozzles, has the great advantage 
that it can be run with great efficiency at a relatively low speed. 
This is accomplished in two ways, by means of (1) * velocity stages,” 
and (2) “ pressure stages." If a turbine such as just considered be 
run comparatively slowly, the buckets on the rotating wheel will 
absorb less of the velocity of the steam jet, but the steanr emerging 
from the buckets will still have considerable velocity and will be 
available for use over again. If, therefore, the steam on emerging 
is redirected to a second row of moving buckets fixed to the same 
wheel as the first row, it may be compelled to part with its remaining 
velocity in the second rowof moving buckets. This method of frac- 
tionally extracting the velocity of the steam, and known as a “ velo- 
city stage,” is used in connection with the Curtis turbine. Steam 
entering the diverging nozzles at working pressure is expanded 

during its passage through them, and issuing at great velocity enters 
the first row of moving buckets. The steam leaves these buckets in 
a backwards direction and enters the ring of stationary buckets, in 
which it has its direction reversed, so that it enters the second ring 
of moving buckets in the same direction as at first. The nozzles are 
designed so that the potential energy of the steam is all converted 
into kinetic energy in the jet, in other words, the steam in passing 
through the nozzles is expanded down to the pressure of the chamber 
or stage in which the wheels are revolving, so that after leaving the 
orifice of the nozzle there is practically no tendency for any further 
expansion, the steam acting on the buckets in that stage simply by 


* “ Phil. Mag.," p. 45, July, 1902. 


ot pressure between the points of entrance 
rows of buckets in a stage, and consequently no end thrust nor ten- 
ho clearance Space. SO that the 


dency for the st am fo leak across th 
special minimum 


moving buckets of the Curtis turbine need no 
clearance from the casing. 

It is obvious from the d 'seription just, given that any degree of 
expansion with its I ‘sulting steam velocity ean be (d alt with in one 
pressure stage, by providing a sufficient number of rows of buckets or 
' velocity stages " to bring the speed of rotation down to a prac- 
ticable limit. This method, however, if pushed to an extreme, 
becomes inefficient due to steam friction losses. and so another 
method of subdividing th ^ steam energy Is also utilis ve n th » (Curtis 
turbin » Instead ol 'Xpanding the steam from boiler to x ha ust 
pressure in one step, this operation is divided over two or more sec- 
tions QE i= pressure stage T The multi-stage machine can be best 
understood by imagining a complete turbine to consist of a number of 
smaller turbines placed in series. The distribution of steam pres- 
sure is regulated by the size of the exhaust opening in each section, 
which opening usually forms the nozzles for the succeeding section. 

Fig. | shows the steam pressul and veloi ity curves Of a five-stag 
high-pressure turbine. These show at glance how the pressure 
drop through the different nozzles varies so as to obtain. as far as 
possible, the liberation of the same amount of energy in each stage. 
the latter being evidenced by the height of the x locitv curve at each 
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It will be seen in the first stage that the pressure drop 


expansion. 
energy dev XJ oped than in 


is much greater in proportion to the kinetic 
the second stage, whilst in the third and fourth stages the ] 
' kinetic energy as in 


i Tessure 


drop decreases, although producing the sam 
the second stage. In the fifth stage. whilst the 
nearly as great as for the three previous stages, the pressure drop 
the velocity curve, the line A 
' first row of moving buckets, 
through the second row of 
It will be noticed that 


energv liberated IS 


is insignificant. Referring to 
shows the steam velocity through th 
B through the intermediates. and ( 
moving buckets respectively in each stage. 
the velocity through the first row of buckets is much less than the 
velocity at the nozzle exit, the reason, as already explained, being 
that the buckets are moving with considerable velocity in the same 
direction as the steam, so that the relative velocity. of the steam as it 
enters the buckets is very much less than that with which it left the 
nozzles. The same effect occurs in the intermediates and again in 
the second row of moving buckets. It will be seen that the steam 
velocity through the intermediates (i.¢., the line B) is very little 
more than one-half of the velocity at the nozzle exit, and as the 
energy varies as the square of the velocity, this shows that after 
passing through the first row of buckets the steam has only 25 per 
cent. of the kinetic energy it possessed when leaving the nozzles. 


VELOCITY - FEET PER JLUURU 
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The first row of buckets, therefore, extracts about 75 per cent. of the 
energy available per stage. It should be noted that the successive 
rows of buckets in any given stage differ in length one from another. 
It might be assumed that the divergence of the bucket area as shown 
is to provide for expansion, and consequently increasing volume per 
unit weight of steam. This, however, is not the case. During its 
pessage through the buckets a continuous fall in velocity of the 
steam takes place, so that an increasingly wider passage and conse- 
quently longer buckets are necessary to accommodate the steam as 
it gradually moves more slowly. | 
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grooved ring split into three parts and held together by two garter 
springs. The ring fits between two sideplates which prevent it 
moving inwards on to the shaft, but at the same time allow it free 
movement outwards. This effectually guards any possible risk of 
damage due to inaccurate assembly and enables fine shaft clearances 
to be used without danger. 

The nozzles consist of segmental castings, having alloy steel 
divisions plates cast into position and set at the proper angle for 
directing the steam against the rotating buckets. As the steam 
expands from stage to stage its volume becomes considerably greater 
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Fic. 2.—Lower HALF or CastiNG oF 3,000 Kw. 1,800 REVS. PER MIN. 4-STAGE HIGH-PRESSURE CURTIS TURBINE.. 


As regards construction, Fig. 2 shows the lower half of a 3,000 kw. 
four-stage high-pressure Curtis turbine. The casing is made of 
high-grade cast iron, and serves to hold the rows of fixed buckets and 
also the steam-tight diaphragms separating the stages. The entire 
casing end as well as the middle portion is divided horizontally, 
enabling the shaft and wheels to be lifted out for examination or 
cleaning without disturbing the alignment of the bearings. No 
jointing is necessary between the two halves of the casing, the joints 
being machined and scraped to an accurate surface. 

The steam sealing arrangements at the ends of the casing consist 
of carbon rings pressed against the shaft by garter springs (Fig. 3) 
and sealed with steam, the space inside the outer ring being main- 
tained at a pressure slightly above that of the atmosphere. Pipes 


Fic. 3.—STEAM SEALING GLANDS OF CURTIS TURBINE, SHOWING CARRON 
RINGS AND GARTER SPRINGS. 


and valves are provided for admitting or exhausting the steam as 
may be required. The rings press against a special sleeve, which is 
forced on to the shaft, and due to the arrangement of the various 
stages already described, are only required to withstand approxi- 
mately atmospheric pressure at the high-pressure end of the turbine, 
and a pressure corresponding to the vacuum in the condenser at the 
exhaust end of the turbine. The diaphragms separating the stages 
are constructed of cast iron, and are shaped in such a manner as to 
give great mechanical strength. The sealing of the openings in the 
diaphragms through which the shaft passes from stage to stage is 
effected by a patented construction consisting of an internally 


| and a larger area of steam passage is accordingly provided. 
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This is 
accomplished by increasing the length cf the buckets and by increas- 
ing the number and area of nozzles between successive stages. The 
nozzles in the first stage extend round only a small portion of the 
periphery, and the intermediate or stationary, buckets need 
extend over an area only slightly longer than that of the nozzles. In 


Fig. 4.—METHOD oF INSERTING BUCKETS IN GROOVE OF WHEEL. 


the second and succeeding stages, however, the nozzles and stationary: 
buckets are extended over longer and wider areas, thus accommoda- 
ting greater,volumes of steam. Finally, when the last stage is reached. 
the nozzles and stationary buckets extend all the way round the: 


periphery. ~ 
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are used for reversing 


| The bucket wheels are constructed of the finest steel, accurately 
d balanced, and have wide substantial wheel bosses. Each 
g buckets, which are dove- 


ed in two specially-shaped grooves turned in the periphery The 


turned an 
wheel carries 23 a rule two rows of rotatin 


tail 


Fic. 5.—DouBLE CLAW FLEXIBLE COUPLING. 


are of special bronze section, highly finished. Each 
etail so as to correspond with the 
The buckets are inserted 
and are assembled with 


moving buckets 
bucket is milled at one end to a dov 
grooves in the periphery of the wheel. 
through an enlarged opening in the groove, 
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Fic. 6.—GovERNING SYSTEM OF HIGH-PRESSURE CURTIS TURBINE. 


distance pieces placed between them in the manner shown in Fig. 4. 
When all the buckets are in position the opening is filled with a 
caulking block and closed up. A shroud ring is also rivetted to their 
outer ends to keep the flow of steam inside the bucket area. The 


stationary bucke:s (“ intermediates ") which : 
the direction of, motion of the steam are arranged between successive 
rows of revolving buckets. 

In the B.T.-H. turbo-generator, the turbine and its generator have 
each two bearings, their shafts being connected by means of a double- 
claw flexible coupling (Fig. 5). This coupling is contained in one 
pedestalfwhich carries the two middle bearings, the claws being 
lubricated with oil from the latter. The bearings are lubricated by 
oil under pressure from a valveless rotary oil pump running at à low 
speed, and which. together with the governor described below, is 
driven bv a worm and worm wheel from an extension of the main 
turbine shaft bevond the the thrust block. The pump consists of 
two small toothed wheels gearing with one another and fitting exactly 
into an iron casing. When running, the oil is urged round between the 
wheels and case, the oil filling the spaces between adjacent teeth. As 
there are no valves cr springs, &c., tho pump is practically immune 
from breakdown. 

The governor (Figs. 6 and 7) is of the centrifugal type, and is carried 
on a vertical shaft driven from the same source as the oil pump just 
referred to. To ensure the most sensitive and reliable action, the 
governor is designed so that the work performed by it is as small as - 
possible, and for this reason it is not arranged to actuate the main 
steam control valves direct. The governor, instead, controls a small 
balanced pilot valve which admits oil under pressure of about 40 Ibs. 
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Fic. 7.—VaLve CHEST (AT TOP) AND GOVERNING GEAR ASSEMBLED ON. 
HIGH-PRESSURE CURTIS TURBINE. | 


per square inch to one side or the other of a rotary piston in a servo-. 
motor which is the real agent in controlling the main steam control. 
valves (Fig. 6). Each control valve admits steam to a small group of. 
nozzles in the first stage, so that with several controlling valves 
which open or close successively, the length of the steam belt is 
always kept proportional to the load. The governor is adjusted so as 
to control the steady speed of the turbine within 24 per cent. from 
no load to full load, and is provided with a handwheel for adjusting 
the compression of a balancing spring by means of which the speed 
of the turbine mav be varied 5 per cent. either above or below normal 
while the machine is running. The motion of the governor is trans- 
mitted through the floating (differential) lever, to the piston valve. 
which admits the oil to one side or the other of the rotary piston, and 
at the same time opens the exhaust port on the opposite side (Fig. 6). 
When the valve is in its central position, covering up both ports, the 
servo-motor is locked. The motion of the rotary piston rotates the. 
cam shaft and also the small toothed pinion gearing into a rack. The 
upper end of the rack is attached to the floating lever as shown. Any 
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motion of the governor end of the floaiing lever moves the piston valve 
from its central position, with the result that oil under pressure enters 
one port and exhaust oil returns from the other. The rotating piston 
moves through just the angle necessary to restore the piston valve, 
through the medium of the rack, pinion, and floating lever, to its central 
position. The motion of the servo-motor is always some fixed pro- 
portion of the governor motion, hence an exactly proportionate 
motion to that of the main governor is produced by the servo-motor, 
with the full pressure of the oil behind it. The cam shaft has upon it 
a series of cams which successively operates team poppet valves as 
the rotary piston describes its stroke, until all valves are open. Each 
poppet valve admits steam to a seccion of the first stage nozzles of 
the turbine. By this method of governing (opening nozzles in suc- 
cession) there is no loss due to throttling of steam except in the poppet 

valve, which at any instant may be under the operation of the gover- 
nor, and full steam pressure is always applied at all loads. An 
emergeney governor fuse, should an accident happen to the main 
governing mechanism, is also provided. Mixed pressure turbines 
of the Curtis type are exactly similar in construction to those just 
described, except that additional nozzles governing and mechanism 
of dealing with the low-pressure steam are provided. 


(To be concluded.) 


THE DETERMINATION OF TRAMWAY NETWORKS. 


BY A. J. LAWSON, M.INST.C.E. 


Sumimary.—The author urges the value of using scale models of 
tramway systems in order to study the drop with various arrangements 
of feeders. An example is given of the results obtained, 


A practical office method of determining the conditions of 
feeder and return systems for electric. tramways may be of use 
to engineers employed on traction work, and the following 
article is written with that object :— 

The method is not new; it was used during the laying down 
of tramwavs at Milan, and more recently some nine or ten 
years ago by the writer for the solution of some problenis 
arising out of the linking up of vari 3 lines of tramways in 
England which had been separately laid down and fed from 
different sources of energy, the linking up of which, and altera- 
tion of the electrical system for which, were carried out under 
his supervision. 

The details of construction of the models and their applica- 
tion to the various cases were confided to Signor (now Cava- 
here) Ettore A. Kerbaker, at present on the staff of the French 
Westinghouse Company, but then the writer’s principal 
electrical assistant on tramwavs which were being constructed 
or modified for the British Electric Traction Co 

The method consists in building up on a suitable scale a small 
model system of wires representing the feeder cables and trolley 
wires and the rails and return cables of the tramway system 
under investigation. Choosing convenient sizes and quality 
of wires, it 1s possible to get in the model the same resistances 
as in the actual lines. German silver may be used to repre- 
sent the cables and the trolley wires ; the track, however, on 
account of its lower resistance, should be built up of copper 
wire. 

The drop of potential (which must be measured by a milli- 
voltmeter) is obtained by means of resistances, representing 
the cars, connected between the German-silver wires and the 
copper wires. 

For example. Suppose we have to determine 1f the cables 
and the drop of potential on the following lines are suitable :— 


POWER HOUSE 
H OS sq. in, O3 sq. in. 0-1 sq. in. 0-1 sq. in 
w Qyw quU. pest ee ds ee See es = 
L. (0-07) (0-07) (0-21) (0957) ae re 3 


Car No. 1. Car Mo. 2. Oar No. 3. Car No. 4 Car No. 5 
Fio. 1. 


The above being the data, we now construct on a table, 
whereon is laid a sheet of paper with the indication of the 
lengths on a scale of 6 in. to 1 mile, the following model :— 


Yee German Silver No 19.8. 5 W. (G3 3 in parallel e 
ier ces 


2.95 ——-2 9 e — 245 et 95 — 9—— —— 5-7" 


(One or two 


1N ES 
Cells) “Trolley Wire. German Suver. | 9 


l 
i No , 8 W.G) ın parallel. 


Track. About 16” of Copper Wire 
of 0-175" per Yard. 


Fic. 2, 


The resistances of this system will then be :— 


u u) 
0-074 port" 021 .LLO 
* = 7 os = aa NIE =A 


v33” 


Fic. 3. 


that is tosay, the same as in the actual system to be constructed 
or modified. 

The current may be taken at the five points indicated in 
Fig. 1, by means of convenient resistances made from insulated 
German-silver wire wound on small reels (Fig. 4). 

In this case it is convenient to use for the 
current a scale of 1/200. which means that for 
the first car we have to choose such a resistance 

30 1 
200 10 
cells (1:05 x 2=3'9 volts), the required resistance 


as to require —ampere. If there are two 


-üii 
eT 
39 
Fic. 4. will be (Y pps 39 ohms. 
Having thus obtained suitable resistances for each point 
where a car would be in service, the readings of the potential 
drop are taken by a milli-voltmeter (Fig. 5). Then, since 


FIG, 5. 


the resistances are the same as 1n the true line and the currents 
are 1/200, the readings obtained must be multiplied by 200 
in order to obtain the true drop. 

In order to have a practical system, it 1s necessary that the 
same resistance should alwavs be used for other calculations, 
and a set of resistances may be calculated suitable for every 
case, because a combination of two, three or more vives a large 
number of values for the resistance to be employed. It is 
quite practicable to have wires with the same resistance as 
the true line. 

The right point where a line or track boosted feeder has to be 
connected may likewise be determined by this method, the 
additional positive or negative voltage being given by a few 
additional cells in series with a suitable resistance. 

In laving out à model of the system of distribution for one 
of the Midland tramways undertakings on a scale of 6 in. to 
] mile (Fig. 6), the form and direction of many lines had to 
be altered in order to contain as manv straight lines as possible 
on a drawing board 55 in. by 32 in., the scale length of each line, 
however, being kept uniformly proportional. 


TRACK. 

On the lines in question rails of 90 lb. per yard are used, and 
the track is single with about 20 per cent. of loops. The 
resistance per mile of track is about 0:0256. In the model two 
German silver wires were used in parallel (No. 18 and No. 26 
S.W.G.) Their combined resistance per yard was found to be 
0:154 ohms; for 6 in. (equivalent to 1 mile on the scale used) 
it was 00256 ohm. These wires were fixed on the drawing 
board by means of wooden pins specially made and fitted. 

In order to reduce as much as practicable the contact re- 
sistance the maximum possible length of wire in one piece was 
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used, t.e., A, B.C, D, E, F, G, H, C, K, B (Fig. 6). Where 
necessary the joints were made very tight with No. 20 copper 
wire; the drop of voltage through such joints was never greater 
than 0:0005 volt. 

On the scale used, when this reading is obtained, it corre- 
sponds to a possible error of 0'3 volt in the result, which can 
be exactly allowed for, knowing how many joints, if any, there 
are for each line. 

As to track boosted cables, it was decided to have the points 
of the rails connected with them at the potential of the negative 
'bus bar or at 1 or 2 volts higher potential. Therefore the 
main feeding points N and Min Fig. 6 (connected with the battery 
terminals) were connected with each of the points 1, 2, 3, 4, 5,6 
by means of two copper wires No. 20 5.W.G. 


Fia. 6. 


The drop through these pairs of wires was never greater than 


00015 volt, which corresponds to about 1 volt. This result is 
quite within the limits of practice. It is evident, however, 
that this system of wiring single-track feeders is only suitable 


for models. If, on the actual lines, single-track feeders were 
used corresponding to those used in the model, their weight 


would exceed 150 tons : 
OVERHEAD LINE AND FEEDERS. 

A double trolley wire, No. 0 S. W.G., has a resistance of about 
0:256 ohm per mile. The German-silver wire used, Do: 21 
S.W.G., had a resistance of 1:51 ohms per yard, or 0:252 2 
for6 in. This wire was chosen to represent the overhead trolley 


wire. 
To represent the feeders it was found that the German-silver 


wire of No. 30 S.W.G. corresponded to the 0:1 in. cables and 
No. 26 to the 2 in. cables. For the other sizes of cables such 
wires were used, in convenient lengths, in. parallel or alone. 
In all cases the resistance of the wires was determined by Wheat- 


stone bridge measurements. 
CaRs. 

The cars, of two different ty pes.were represented by resistances 
specially made. Both were made with Eureka wire, No. 30 
S.W.G., of a resistance of 5:9 ohms per yard, wound on special 
bobbins. Each bobbin had two separate coils, insulated from 
each other, which could be put in series or parallel, or used 
alone. Moreover each coil had four loops, as shown by Fig. 7. 
In fixing the value of the resistance to be adopted in both 
types, a voltage of 1°85 volts had been assumed at the feeding 
points Nand M. Assuming, then, ascale of 1/400 for the current, 
the resistance corresponding to a car absorbing, say, 10 amperes, 


should have the value e x 400=74 ohms. 


The length of the Eureka wire was chosen accordingly. 
The adjoining table gives various data of both types of resis- 


tances. 


7. Fic. 8. 


Fic. 


It was thus easy to choose a suitable resistance for each case. 

For instance, for a car absorbing 50 amperes a bobbin of the 
type I is required, with connection 2—C (1—2—C), this con- 
nection is shown in Fig. 8. 
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No. of Con- 
loop. l | 2 | 3 1 9 — |nection 
Type I (5.728 [4.582 | 3.818 [3.276 | 2,546 Length in mm.from 
loop 6. 
74 59 49 42 33 Resistance inohms. 
2 coils in - 
series | 10 | 12-5 15 | 175 | 225 | A j [Corresponding am- 
l coil ..., 20 25 30 | 35 45 B > peres absorbed in 
2 coils In | | the actual line. 
parallel | 40 50 60 10 90 Cc J 
Type II |2,083 11,762 |1,527 ! 1,347 |1,206 Length in mm. 
| from loop 6. 
26-8 | 22-7 | 19:6 | 174| 155 pe Resistance inohms. 
2 coils in | 
Series 97.5 | 32-5 | 37-5 | 4255 | 47-5 ! A | Corresponding am- 
1 coil wef OO 65 19 85 95 | B (0 peres absorbed in 
2 coils in d the actual line. 
parallel] 110 | 130 | 150 | 170 192 C J| 


The above range of currents is dus sufficient for the pur- 
pose ; in few cases only is it necessary to put two bobbins in 
parallel (or they may be put in series, should this be found 
necessary). 

It has to be noted that the heating conditions do not permit 
of continuous working of the above bobbins bevond 110 am- 
peres, if the voltage is 1-85 volts. With a different voltage the 

ratio for the current is not as a rule 1/400, but varies; but what- 
ever the voltage may be, the resistances alwavs have the same 
relative value. Therefore, when testing, the first thing to do 
is to find out what is the ratio or coefficient by which the read- 
ings of the drop in pressure must be multiplied. Supposing, 
for instance, that the pressure to the feeding points is only 


11x10 
1-2 volts, the coefficient is then - 1.2 — 616, in other words, 


od 


the scale of the current is 1/616. 


PowER STATION. 


To represent the power station a Tudor battery of three cells, 
type H. K.5, wasused. One of these cells was used to represent 
the main circuit of the model, one for the boosted line feeders, 
and the other for the boosted track feeders, the two latter with 
suitable resistances in the circuit and in series with the first cell. 

The three cells were always kept in parallel, as there are no 
boosted line feeders, and for the boosted track feeders, as 
already stated, another arrangement was chosen. 

The feeding points N and M were placed exactly on the model 
as the power stations are on the actualsystem; the difference 
of potential between the track and overhead points at N and 
M was brought exactly to zero by means of suitable resistances. 

The two power stations were considered to be working, and 
do work, practically at the same pressure. 

In order to see what would be the drop when only one power 
station was working, supplying the whole system, four ordinary 
electric lighting switches were put in the circuit, two for each 
feeding point. 
ReEsuLts OBTAINED. 

After some difficulty, due to imperfect contacts, it was 
possible to take closely accurate readings. The instrument 
used was of the Kelvin type, range 0—0-025 and 0—1 volt. 
For reading the voltage of the battery above 1 volt, an addi- 
tional resistance was built up to reduce the readings to half, or, 
in other words, to give a third range 0—2 volts. 

The contact made by gem paper clips was very effective, and 
no trouble was experienced on this point. 

The contacts through the switches, however, were not so 
satisfactory, and it was necessary to improve them by filing 
and cleaning the surface. 

One of the important tests made was reading the drop when 
only one power station was supposed to be running ; in this 
latter case the influence of an additional 0-5 in. cable between 
the two power stations was studied, the figures in brackets in 
the following table showing the improvement in the line drop 
by this arrangement. 

Assuming the maximum service of 87 cars, the following test 
was made : The current for each car was determined by ascer- 
taining the number on each line, and by determining their 
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position (the worst possible) according to the commercial speed. 
The amount of current therefore was easily found, all the 
gradients of these lines and the weights of the cars being given 
in very close agreement. 

The total current, according to calculation, was found to be 
2,240 amperes, and the maximum observed current for the 
week, according to the engineers’ returns, was 2,150 amperes. 

Unfortunately, as the track drop would be prohibitive, 1t 
was found it would not be advisable to feed the whole system, 

‘as at present laid out, from only one of the power stations. 

To work the system of tramways with only one power station 
without exceeding the Board of Trade limits of drop through 
the track it would be necessary to have a booster of a normal 
capacity of 600 amperes 25 volts (7.e., 15 kw.) in each station. 
A cable of 0-5 sq. in. section would have to be run between the 
stations, and connected, when required, to the earth plates of 
the station which is not at work. 

The following Tables give the results of the tests :— 


Table I.—JMazimum Service, 87 Cars on the Lines. 


Drop when both Power Stations are running. 


Drop between | Drop between 


Point on | A. station Point on | B. station 

system. | and and system. | and | and 
line. track. | Jine. track. 

| Fee ee ee == 
l. Terminus | 46:5 | £7 | lM.Tenuinus.. — 79 5:0 
2. m SHO 1 67 13: 7 86 5:0 
s € (530 !| 20 |13. — 33 2-6 
4. (Z) | 36:5 i 0-7 11. Pt 86 3-1 
Oe cr) T 49-5 4°] 15 * ose 20í50099099*9 46 2.0 
6. F.P. 4A ... 465 | 2:7 16. F.P. SF... 49 M8 
4. F.P. 4€ .. 330 : 1:0 17. F.P. 5F... 10 2.6 
8. F.P. 5F ... 430 | 2-7 Is. F.P. 7A...) Nil 1:3 
9 F.P. SFL. 4"5 3-0 19. F.P.114. 33 1-0 
10. P.P.10€ 4.5 OS. qi 3 DO os sacos | 53 | 20 

Table II. 
Drop when one Power Station only is running. 

Points A. station only. Pus | B.'station valy 
By stem. Line. | Track. syst em. | Line. | Track. 

| EM 
l. Terminus ... 23 4:5 18. Terminus... ST | 4-6 
D. 3 al vU 19. T 94-0 +0 
NA 84 35 .?0. o, 47-0 4-0 
r O ae ee (cae a) Ce 74:0 | 37 
Bee HON ag fag 00419. | eLo 3:0 
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The full line in Fiz. 9 shows the drop of potential on a badly 
fed tramway system as determined by this method, and proved 
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by tests on the line itself, and the dotted line shows the im- 
proved conditions after the alteration of the point of connection 
of the original cable and the addition of another short cable 


and feeding point. 


THE *RAILOPHONE " INDUCTIVE SYSTEM OF 
AUTOMATIC SIGNALLING. 


Although the public in this country can rightly pride them- 
selves on the safety of railway travelling, it is at the same time 
highly satisfactory that efforts are still being made both by 
experienced railway men and other inventors to produce 
apparatus which shall ensure that even fewer lives are lost 
than is at present the case. From time to time we are shocked 
by hearing of accidents causing greater or less loss of life, and 
it is significant that in recent years these have, in the great 
majority of cases, been caused either by some forgetfulness on 
the part of the signalman at a busy junction or by some tem- 
porary aberration on the part of the engine driver. The actual 
signalling equipment is scarcely ever at fault. It would 
therefore seem that future improvements in signalling equip- 
ment should have for their object the elimination, as far as 
possible, of the personal equation. 

This has indeed been the line along which manv inventors 

have been working, and the most usual course has been to place 
some apparatus on the locomotive to call the driver's attention 
to his mistake should he overrun a signal or otherwise enter 
the danger zone. "The difficulty in all these systems, which are 
for the most part electrical in character, has, however, been the 
physical connection which must be established between the 
"land" circuits and the moving train. The inertia of a 
moving body such as an express train is sufficient to cause con- 
siderable damage to track apparatus, or at least to ensure that 
its life will only be short. It has also been felt that to place any 
further apparatus on the locomotive is to increase to a dan- 
gerous extent the driver's already heavy responsibilities. 
. Both these disadvantages are overcome in the “ Railo- 
phone " wireless inductive system of railway telephony, tele- 
graphy and signalling, principally owing to the fact that there 
is no mechanical connection between track and train, and also 
because the various apparatus is placed under the charge of the 
vuard rather than of the engine driver. 

The electrical principle on which the whole svstem depends 
is that of induction. Briefly, thearrangements consist of one 
or more electrical circuits laid alone the track it is desired to 
protect. These are connected with various telephonic and 
signalling apparatus in the signal box, and mav be considered 
for the sake of clearness to make up the primary circuit of a 
transformer. The secondary circuit of the transformer is on 
the train. It consists essentially of two coils of wire wound 
round the frame of one of the carriaves, these circuits being 
connected to various telephone and signalling apparatus in 
the guard’s van. It has been found as a result of experiment 
that a current passing in such a primary circuit will induce a 
current in the moving secondary sufficiently strong to allow a 
telephonic conversation to take place, while it can also, through 
a sensitive relay, cause a warning signal to sound and the 
brakes of the train to be applied. In the same way it is, of 
course, possible for the guard of the train to get into com- 
munication with the signal box, and thus to transmit similar 
warning signals or take part in a telephone conversation, As 
will be shown lateron, a vood deal of the work done under this 
system 1s automatie, being effected bv the condition of the 
various apparatus on the train and in the signal box when the 
former enters that part of the track protected bv the circuits. 

As an example of what it is possible to effect by means of 
this system it may be as well to describe the various demon- 
strations which were recently given at Stratford-on-Avon. 
The accompanying diagrams show the arrangement. of the 
apparatus in the signal box (Fig. 4) and on the train (Fig. 1). 
In broad details the apparatus used in the signal box and on 
the train are very similar, but they vary according to the 
different purposes which they have to serve. For instance, at 
the signal box they control the movements of the signal levers, 
and on the train they control the vacuum brake. 

The simplest operation is tlet of telephoning from signal box 
to train and vice versa. This is effected as follows: There are 
three track circuits, shown at the bottom left-hand corner of 
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Fig. 4, laid in each protected section, one of which is connected | possible, directly the train enters a protected section, for a 
to the telephone apparatus in the signal box. In this case | conversation to be held between it and the signal box. The 
the right-hand one of the three is used for telephone purposes, | apparatus is put in operation by lifting the receivers from their 
and extends throughout the whole length of the protected ' hooks. This action also cuts out the signalling circuits, 
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In the original © Railophone " system there was, however, no 
means of “ calling up.” and, as is still the case with wireless 
| telegraphy on board ship. the operators had to be in constant 
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Fic. 3.—GENERAL VIEW or Grarp’s VAN snowrxa RATLOPHONE 


Fra. 2.—ArranaTCS IN Granp's Vay. FRAME. 
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BE On the train are two insulated coils, one of which is [ attendance. This difficulty has now been overcome by the 
Veit to the receiver and the other to the transmitter of | use of a detector, the joint invention of Prof. G. Kapp and Mr. 

e telephone apparatus in the guard's van. It is therefore | von Kramer, which enables either train or signal box to be rung 
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up, and incidentally also permits the carrying out of the 
various signalling operations deseribed below. "This detector 
is simple. and consists essentially of a pair of coils in à magnetic 
polarised ‘system, a steel tongue. which begins to vibrate when 
an alternating current of a predetermined frequency passes 
through the circuit, and a contact breaking device. The 
tongue when in vibration opens a circuit, which, as can be seen 
from the diagrams, causes a hooter to sound on the train or a 
bell to ring outside the signal box, as the case may be. The 
vibration of the tongue also breaks the local circuit of a secon- 
dary relay, and this secondary relay in turn breaks the circuit 
of a larger solenoid, which releases a weight and either puts on 
the brakes or operates the signal lever, as described below. 

The next series of experiments were intended to show how a 
moving train could be warned from the signal box by means of 
audible signals, and even, if occasion required, be stopped 
altogether. As will be seen by reference to Fig. 4, the track 
circuits are divided into three groups, the main section (A), 
which may be of any suitable length from 1 up to 10 miles, the 
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the signalman protects the train from the rear by again remov- 
ing the lever into the “ danger" position. Should he fail to do 
this within a predetermined fixed period, the solenoid (E) 
comes into action and automatically re-sets the signal. At 
the same time a powerful gong sounds outside the signal box. 
All these operations are recorded on the drum seen just above 
the detector, and the signal lever is locked in the * off " posi- 
tion by the solenoid (F) until the train has left the section. 
This renders it impossible for the signalman under any cir- 
cumstances to open the section and admit a second train when 
it is already occupied. The possibility of doing this under 
existing conditions has, 1t will be remembered, more than once 
been the cause of serious accidents. If the signalman duly 
returns the signal lever to the " off" position, nothing happens 
in the signal box until the train enters the clearing section (C), 
which causes a change-over switch to operate and lights a green 
lamp. When the train leaves the clearing section the signal 
lever is unlocked by the solenoid (F) becoming dead. 

Should, however, a second train ignore the signal and enter 
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Fig. 4.—DIAGRAM OF CONNECTIONS IN SiaNAUL Box AND Track CIRCUITS. 


restoring section (B), and the clearing section (0). The latter 
two sections are approximately 100 yds. long. It will be 
noticed that these last two sections are wound non-induc- 
tively for a large part of the distance from the signal box, so 
that they will not operate the apparatus except within a pre- 
determined length. 

Supposing now that “ line clear " is given to an approaching 
train, that is, the signal is in the “off” position. When the 
train enters the section, the detector on the train, which is 
vibrating, also sats in vibration a similar detector (D) in the 
signal box, which through the various relaying apparatus 
shown on the left-hand side of the diagram starts up the motor- 
znerator, and thus pats the various equipment into a working 
condition. At the same time a red lamp is lighted over that 
particuiar signal lever which controls the semaphore pro- 
tecting the section, and this lamp remains alight while the 
train occupies the main section. Simultaneously the detector 


the section while it is still occupied by the first tram the 
detectors on each train are set in action, and by means of the 
relaying solenoids (Fig. 1, G, H) the brakes are applied and 
both trains are brought to a standstill. This is done entirely 
without the volition of the engine driver, who would, however, 
of course, cut off steam directly he felt the brakes go on. In 
the same way a second train entering a section in the opposite 
direction to which the first train was moving would also be 
pulled up, and so head-on collisions would be avoided. The 


| possibilities of the system in preventing occurrences of both 


these kinds was successfully demonstrated at the Stratford- 
on-Avon tests. A general view of the apparatus in the guard's 
van is given in Fig. 2. Fig. 3 shows the Railophone coach, the 
railophone frame containing the * secondary " circuits being 
visible near the bottom of the photograph. 

Automatie time apparatus are employed which come into 
play immediately current is received on the train or in the 


also closes à bell circuit, causing a bell to continue to ring until _ signal box. This apparatus also operates by breaking the local 
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M 
circuits. These time apparatus are designed purely to meet | employed is shown in the accompanying illustrations. Fig. 1 shows 
railway conditions and to introduce a time element in the case the heating element which is wound round the per iphery of a cylin- 
of the station for the signalman to replace his lever before he | drical frame and is connected with three switches, so that varying 
is recorded for negligence. In the case of the train they also Piin of heat can be employed. This element, under working con- 
switch the train system over from the receiving condition into ditions, is enclosed in the polished metal cvlinder shown in Fig. 2, to 

: ae : : : . the outside of which the regulating switches are attached, the whole 
the sending condition each time the train enters the main section. | thus forming one unit. The food which it is desired to cook is then 

A number of apparatus on the right-hand side of each | placed on the tray frame shown in Fig. 3 and the “diving bell ” 
diagram are shown with handles as indicated at the right of | described above is slipped over them, the appeerance of the apparatus 
each of these apparatus. These apparatus are change-over | when in working order being that illustrated in Fig. 2. 
drums, and are only used for the purpose of operating the 
various gears either at the station or on the train by hand, 
instead of automatically. In each case they switch off for the 
time being the automatic circuits and provide the necessary 
connections for individual apparatus in the system, such as, 
for instance, ringing a hooter on the train from the station, 
putting on the brake only, or operating the hooter and the 
brake combined, and so forth. At the station they operate 
the alarm gong from either platform, and the restoring or main 
sections. These separate hand-controlled switches were 
merely used for the recent Stratford demonstrations for the 
purpose of showing some of the purposes of the railophone 
signalling system. 

It will therefore be seen that the “ Railophone " system 
provides in a very complete way for the protection of trains 
passing through the various sections, and it does this with a 
minimum of modification in the existing apparatus. For with 
the exception of the visible and audible signal in the signal box, 
there would, under ordinary conditions, be no additional appa- 
ratus to be attended to by the signalman. It cannot be said 
either that the employment of this system would encourage 
slackness on the part of the driver and signalman through 
their placing blind reliance on the automatic apparatus to 
perform their duties. On the contrary, the use of this appa- 
ratus would tend to increase their alertness, as any inattention 
or carelessness on their part would be automatically recorded, 
and in case of accident could be used in evidence against them. 
Further, its claims to a trial as a means of reducing the dangers 
of working in foggy weather seem exceptionally strong. 


Fic, 2.—Tue " LIGHTNING” COCKING APPARATUS COMPLETE. 


It is stated that by using this cooker two pieces of toast can be 
made in five minutes, using one-thirtieth of a unit ; or 1 Ib. of sausages 
cen be grilled in 15 minutes, using one-tenth of a unit, and at the 
reduced charge for current for cooking purposes the cost is trifling. 
Remarkable efficieney has, we are informed, been obtained with this 
apparatus. The diving-bell principle is an efficient one for retaining 
the heat generated and the distribution of the heating wires enables 
the direct radiant energy to be used without ba file plates as the heat 


THE “LIGHTNING” COOKER. 


Present-day electric cookers may be divided into two classes, 
those in which the food to be cooked or the utensil containing this 
food are in direct contact with the hotplate or heating element and 
those in which the heat is conveyed from the heating element to the 
object to be cooked by radiant heat without any such direct contact 
being necessary. There is no doubt that there is a good deal to be 


Fig, 1.—Heatina ELEMENT. Fic. 3.—StTaNp For Foon, 


said in favour of the employment of the latter principle and, as is is all round the meat to be cooked. The following figures were taken 
5 when cooking joints recently at the Grand Hotel, Felixstowe :— 


Ww 721 td , rq 1 1 f T £ 7 n 

Hero m Mace pate ote Teig PSCA AE Dinu che oc I. oen z topside 2 beef pero EE PIPN h lb. 13i OZ. 
Among these is the “ Lightning " cooker which we describe below. | der dee ien es ak, > ml apr oni at weed bs a " 

This has been designed by Mr. Napier Prentice of the Suffolk Elec- IL. Weight of to paide of- Boat Thee cooking ...... rt ae aes 

tricity Supply Co. and is in successful operation on the mains of that Weight of meat and gravy after cooking ...... IU lu 


Loss in cooking 8} oz. or 2:6 per cent. current used 2:2 units. 


company at Stowmarket, Diss and Felixstowe. The arrangement 
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THE UNIVERSITIES AND TECHNICAL 
EDUCATION. 


During the last 15 vears there has been a great broadening 
of the field covered by university teaching, and our views 
as to the functions of a university have changed somewhat, 
though not without a certain amount of opposition. The 
duties of a university were well set forth by Lord Curzon 
OF KEDLESTON in 1909, and his definition, which runs as 
follows, is sufficiently comprehensive to embrace the most 
up-to-date views : “ A fourfold duty lies upon it : to provide 
the best teaching over the entire field of knowledge of which 
its own resources and the progress of science may admit ; 
to offer this teaching to the widest range of students; to 
mould and shape them not merely by the training of 
intellect, but by the discipline of spirit, so that wherever 
thev go they may be worthy citizens or worthy servants of 
the State; and to extend by original inquiry the frontiers 
of learning.” 

There are few people who will disagree with this definition 
and yet there are many who have drawn a distinction 
between what are called “ bread-and-butter " studies and 
those of a purely intellectual kind, such as mental and 
mora] philosophy. It is a little difficult to understand why 
this distinction should have arisen, because even in the 
case of degrees conferred as a result of studying classics, 
literature and kindred subjects, the final object of those 
taking such degrees, as often as not, is to obtam their living 
by means of the knowledge they have acquired. On the 
other hand, we suppose, it will generally be conceded that 
abstract learning—for example, of the classics—2annot be 
directly put to such utilitarian uses as knowledge of tech- 
nical matters. Doubtless this affection for knowledge 
which is not so commercially useful led some people to 
define à university as an institution for the propagation of 
useless knowledge. We should be sorry, however, to see 
a university disregard everything but utilitarian knowledge. 
There is no reason on the other hand to look down upon 
what some people consider the more ordinary. " bread-and- 
butter " studies, any such misguided view being probably 
due to want of acquaintance with these subjects. 

The whole question is dealt with clearly in a Paper read 
by Prof. A. SwiTHELts at the Congress of Universities of the 
Empire, which was held last week in London. Prof. 
SMITHELLS Is associated with technical chemistry at the 
University of Leeds, and he is, therefore, in a good position 
to seo how those engaged in the industrial communities of 
the North of England regard those who are in charge of 
university education and vice versa. He deplores the great 
lack of sympathy and good understanding which is evident 
between the two sections. He has no sympathy with those 
people who see in the industrial life nothing but a sordid 
struggle for worldly success and wealth, for in both lines of 
work suecess comes from the same cause—namely, from 
the conquest of difliculties. Prof. SurruELLs has come to 
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the conclusion that the fault lies rather with the educa- 
tional than with the industrial world: the educational 
world should have led, whereas it has tardilv followed. We 


fear that this 1s so, but it is very difficult for a university 


to be in the van of industrial progress. The fact is that 
those who are responsible for industries cannot very well 
follow; they must either 

university, on the other hand, is governed by no such 
inexorable law, and therefore it tends to follow rather than 


to lead. On the other hand, there is no reason why univer- 
sities should not move more with the industries with which 
: Tf, 
the case, there must be a very close 
The professors. responsible 


they are connected than they have done in the past. 


however, this is to be 
connection between the two. 


for the various branches should have passed some vears in 
responsible positions in practical work, and it is preferable 
from this point of view that they should not be entirely cut 
off from practical work when they become engaged in 
teaching. Although it is an ideal state of things that a 
professor should be engaged in practical applications, there 


are considerable difficulties in giving effect to such a policv, 


because practical work is very exacting and may lead to 
One wav of getting over 


the neglect of university duties. 


this difficulty to some extent is the institution of courses 


of lectures by those who are normally engaged in practical 
work, but who are not averse to giving lectures from time 
to time, and who are in no way concerned with the routine 
duties of a university which often form so large a pro- 
portion—we think wrongly—of a professor’s life. 

The choice of a teacher is by no means a simple matter, 
and it may be doubted whether the method so often fol- 
lowed is one that gives the best results. This method is 
to select à man who has distinguished himself in original 
research. Unfortunately, it does not follow that because 
a man has distinguished. himself in this way he has the 
ability to impart knowledge clearly to students. On the 
other hand, a man who is able to impart knowiedge may 
possibly not be able to direct advanced students in such a 
way that thev can take uv research usefully, 
enthusiasm, which is so important in research work, mav be 
entirely absent, and there may be a lack of initiative in a 
min who is otherwise an excellent teacher. Further, 


teacher should have a very broad sympathetic interest, not 


merely in the industrial branch which he represents, but in 
the more theoretical aspects which may at any time becom? 
Increasingly important. 

There is a further difficulty in providing the necessary 
funds. Notwithstanding the fact that those who are 
concerned with purely scientific matters often look down 
upon the “ bread-and-butter " studies, vet the fact remains 
that the best men cannot be obtained as teachers without 
offering adequate monetary reward. If suitable men are 
not secured the university must necessarily suffer. In this 
connection Sir WitLtLiAM Ramsay has recently brought a 
rather serious indictment against the University of London, 
It being suggested that the external side of the university 
IS very inefficient. A further reference to this question 
was made by Sir Wittiam last week at the Assembly of 
Faculties at University College. It is generally known that 


leal or go to the wall. The 


For exam»le, 


he has a specific case in mind in making a charge of this 
kind. As to the rights and wrongs of the case we are 
unable to judge, as, very naturally, only one side has been 
All we care to say is that if Sir WILLIAM Is 


made public. 
Unfortunatelv, 


right it shows a regrettable state of things. 
in this country at all events, it is not alwavs easy to raise 
adequate funds for carrving on our universities ; and we can 
onlv hope that the Congress that has just come to an end 
will do something towards the realization of the fact that 


universities cannot be effective unless the best men are 


employed, and that these men cannot be obtained unless 


the remuneration is adequate. 


REVIEWS. 


(Copies of the undermentioned works can he had from THE ELECTRICTAN O'Tleos, post 
free, on receipt of published price, adding 3d. for books published under 254, Add 


10 per cent. for abroad or for foreign books.) 
[e d 


Wechselstromversuche. By Dr. AxroN Lampa. (Braunschweig, 
J911: Friedr. Vieweg & Sohn.) Pp. x.*176. M5. (Boundin 


cloth, M 5.50). 
This book forms one of a lengthy series of highly technical 
works by well-known authors, and so the writer is confined to 
a somewhat narrow field of research. The special object of the 
book is to discuss those portions of alternating-current theory 
which are of most interest to phvsicists at the present time. 
The author has suceessfully endeavoured to make his book as 
accurate as possible and so it will he of value to all physicists 
who are interested in electrical problems. 
The book is divided into four sections. In the first section 
the simple theory is given, experimental results being quoted to 
show the limits of the aceuraev obtainable and the eflects pro- 
duced by putting iron in the cores of inductive coils. The 
theory of oscillator y discharges and of high-frequency currents 
is also given. We think that the author could have made the 
latter subject more interesting by neglecting the resistances of 
the arms of the network in comparison with their reactances. 
The instantaneous values as well as the effective values could 


then have been found and many general laws illustrated. The 
chapter on the © skineffekt.” although very PMID written, 
Maxwell, Ravleigh, Stefan and J. J. Thomson 


is antiquated. 
are mentioned, but Heaviside and Kelvin have te passed 


over. The series formule given are unsuitable for compu- 
tation except in a special case. The complete solution ean be 
readily eiven in terms of Kelvin's ber and bei functions which 
have recently been recomputed, 

The second section is on elec tromagnetic induction, and is 
characterised by thoroughness. The author quotes Max 
Wien's formula for the self-inductance of a ring. but he gives 
no proof of it. It has recently been proved, however. that 
Rayleigh and Niven's formula is really the more accurate. A 
brief résumé of some of Prof, Rosa's work would have improved 
this chapter. The ordinary resonance experiments due to 
Lodge are also described and their theory given. The third 
section discusses rotating magnetic fields, and contains little 
that will he novel to electricians. 

The last chapter is on rotating electrostatic fields, and is the 
most valuable in the book. The author describes very briefly 
the work which he himself, V. Lang. Guve and others have 
done on dielectric hysteresis, The question is of great im- 
portance to electricians at the present time, and so the progress 


made in clearing up the phenomena, although small. is welcome. 
A. RUSSELL, 


Iatroductory Course of Mechanics and Physics. By W. M. 
Hostos. M.A., M.Sc., and AtCFRED Maruias.. (Londoa, 1911: Uni- 
versity Tutorial Press. Pp. vit +143. Is. 6d. nct. 

The ground covered by this book in-ludes all that is specified 
in the Preliminary Course of Trade Students of the Board of 


Education, the Preliminary Technical Course of the Union of 


Lancashire and Cheshire Institutes of the West Riding County 


aha am eed 
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Council Course of Mechanics and Physics for Evening Classes. It 
will therefore be seen that like most other books issued by 
this firm its contents are chipped, filed and scraped to fill a gap 
of a particular size. 

Within these limitations the book is satisfactory. It begins 
with elementary measurements of length, area and capacity, 
the metric system, callipers, scale drawing and verniers being at 
one introduced. Mass and weight, density, liquid pressure and 
flotation, with the apparatus necessary for their measurement, 
are next dealt with. Then follow the measurement of gas 
pressure, the barometer and Boyle's law. 

Fluids are then deserted for solids ; moments, parallel forces 
and centre of gravity being dealt with in one chapter. Next 
come the parallelogram and triangle of forces, followed by 
friction and simple machines. The last three chapters deal 
with heat. 

It will, therefore, be seen that a very wide ground is quickly 
covered, and, of course. the treatment can be nothing but very 
superficial, As we said above, within its limitations, the hook 
is well done; but it rather gives us the idea of saving to the 
student: " You've jolly well got to learn this ; but whether you 
understand it or not is no business of ours.” 


SYNTHETIC RUBBER. 


BY €. J. BEAVER. 
(Of Messra. W. T. Glover & Co.) 


Summary.—-The author deals with the recent advances made by 
Prof. W. H. Perkin and others in the production of synthetic rubber. 
Passing from the chemical problems involved, the commercial possi- 
bilities are reviewed and the conclusion is reached that. the electrical 
industry is not likely to obtain much relief by the new product and 
that lower prices will arise in due time osing to new rubber planta- 
tions, thus rendering synthetic rubber less necessary commercially. 


— 


To those not intimately acquainted with the chemistry of 
rubber, or the technies of rubber manufacture, the effect of the 
information given to the world by Prof. W. H. Perkin in his 
recent. Paper read before the Society of Chemical Industry 
must have been almost dramatic. To those who have followed 
the subject closely, the results, apart from their intrinsic value, 
must be recognised as a brilliant example of the value of co- 
ordinated work. The subsequent announcement of the 
proposed flotation of a limited company to work on the results 
detailed m the Paper possibly appeared to some as a profana- 
tion of science, but to those capable of judginz, examination of 
the prospectus would show that the programme of the proposed 
company was free from sensationalism, and soberly based on 
the relative commercial values of the various scientific results 
which have been obtained by the group of scientists to whose 
concentrated and co-ordinated labours they are due. 

It is interesting to note that the position of svnthetie rubber 
in this programme ts such that possible profits from it are not 
included in estimates concerning return on capital in the near 
future. The more closely one has followed the subject, the 
more highly will they commend this attitude. There is a great 
gulf between what has been produced synthetically and the 
natural product. but there are also great possibilities which do 
not conceivably (though not apparent at the moment) even end 
in equalling the natural product. 

As a problem in synthesis, the case of rubber is unique, 
in that the ultimate aim was not one of chemical composition 
and constitutional formula, or colour. odour, &e., or any 
combination such as previously produced synthetic substances 
have entailed. They had to produce a substance having 
chemical and physical properties to a standard already existing 
and accepted. To what extent they can attain to such standard 
remains to be seen in the future. 

The difficulties have been enormous, and, in consequence, the 
evolution has been slow. The general chemical landscape, as it 
were, of the subject has been fairly plain for the past 20 years, but 
the pathways have had to be carved out by infinite labour. One 
path after another has had to be abandoned, and the knowledge 
that the attainment of the goal was of scientific value only, pre- 


vented sufficient support being given to the individual worker. 
There is no doubt, however, that the reconnaisance of a few bril- 
liant, but isolated workers, such as Bouchardat, Tilden, Glad- 
stone and Hibbert, and Weber, and others belonging to a later 
era. allowed the organised attack of the Perkin group to be carried 
out to the best advantage. For instance, they made it clear, 
firstly, that the polymerisation of isoprene was, from the 
chemistry of the subject. the most efficient course to pursue ; 
secondly, that some new method of producing isoprene was 
essential if synthetic rubber was to be anything more than a 
scientific curiosity ; thirdly, that a comparatively rapid method 
of polymerisation was desirable. 

As regards the first point the earlier workers proved that 
isoprene could be produced by what was apparently the split- 
ting of the molecule of caoutehouc by the agency of heat, and 
that it could be polvmerised again into caoutchouc. With 
regard to the second point, it was clear that while the production 
of isoprene, from terpenes was the simplest route, it was not 
commercially permissible on account. of the high cost of 
turpentine. It is interesting to note at this point how, broadly 
speaking, the commercial side of the matter has forced the 
investigators back from the comparatively short step con- 
templated in the earlier process based on the polymerisation of 
the terpenes, to the carbohydrates and amvloses, the starting 
ground of the natural process of production. As to the third 
point, polymerisation of organic compounds by the catalytic 
action of metals is, of course, old and well known, but the 
conditions for obtaining rapid and quantitative results are 
usually difficult to fix, and, therefore, Dr. Matthews’ discovery 
is undoubtedly of great. value. 

For the production of isoprene from a starch. basis it is 
essential to produce amvl alcohols as a result of the fermenta- 
tion process, but it would appear that the chief alcohol pro- 
duced bv Prof. Fernbach’s process is the lower homologue, 
butyl alcohol, from which butadiene is derivable, and which 
is by the new process capable of being polymerised into 
caontchouc. No synthetic rubber appears to have vet been 
produced which is comparable with high-grade natural rubber 
as regards physical properties, and perhaps at this stage It 15 
hardly fair to expect it, but it seems likely that the product 
from butadiene would only have properties corresponding to a 
homologue of the natural product. The differences between 
true caoutchouc and its homologues are probably similar to 
those which exist in natural rubbers of different botanical 
origin, or of similar botanical origin, but different stages of 
development. This is to some extent speculation, though 
supported by mvestigations in various directions which need 
not be detailed here. 

To those more interested in commercial possibilities than in 
the scientific aspect of the synthetic production of rubber the 
question naturally arises as to the effect on the cost of rubber 
goods, and the extended scope which naturallv follows when 
materials are factory produced and practically. independent 
of crops and seasons. If one may be bold enough to forecast 
the future, in face of organised efforts and rapid developments 
in the production of synthetic rubber, the probabilities are 
that by the time the processes have been sufliciently perfected 
to produce a material having the required. chemical. and 
physical properties of high-grade natural rubber, the whole 
commercial aspect of the matter will have undergone a com- 
plete and permanent change. The rapidly increasing output 
of plantation rubber is the factor which will being this about. 
It is fully appreciated by those in close touch with the subject 
that the (ultimately) inexorable Jaws of supply and demand 
must within the next few vears bring down the average price 
of rubber. When this effect becomes seriously and sutticiently 
apparent, medium grades will gradually disappear from the 
market on account of the technical superiority of plantation 
rubber. Hard fine Para and one or two other grades from the 
Amazon district will survive for a time on account of their 
superiority for some classes of work. Lt is easily conceivable, 
of course, that in the meantime, greater maturity of trees and 
improved methods of coagulation of the latex and preparation 
of the rubber may eliminate this difference, but in any case it 
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is only a matter of time for the plantation rubber output to 
reach such dimensions that. Para grades will not eventuallv be 
able to withstand the competition. As is well known, the cost 
of collecting the rubber in the Amazon district is much greater 
than on the plantations in the East, which have, comparatively 
speaking. all the facilities and resources which civilisation and 
engineering skill can provide. The back of their troubles has 
been broken, and their risks of pests and diseases reduced to a 
minimum by the scientific skill, care and experience which has 
been brought to bear on their problems. In all probability 
the vanishing point of profitable production of Para rubbers 
will be in the neighbourhood of 2s. per 1b., at which figure 
plantations will still be quite profitable, especially in view of 
their improved turnover. Naturally, during the intervening 
period the uses of rubber will increase enormously on account 
of the lower price level, but even this will probably not be more 
than a retarding factor in getting to the stage where plantation 
rubbers will hold the market at something like 1s. 6d. to 2s. 
per Ib. 

From this bird’s eve peep into the future it will be apparent 
that even if the efforts of the chemist succeed (almost beyond 
all reasonable hope) in producing a synthetically prepared 
rubber having chemical and physical properties equal to those 
of hard fine Para in the comparatively short time referred to 
it will have to complete much more keenly than if it were 
already perfected and ready for use to-day. The high market 
prices of rubber which have ruled during the past few years 
have been a very appreciable handicap to the electrical 
industry. They were artifically inflated prices at times, and 
such conditions are not good for either seller or purchaser. By 
far the greatest proportion of rubber used for electrical purposes 
is employed in cable insulation. In the case of large cables 
rubber has been replaced to a considerable extent by paper and 
vulcanized bitumen. In small wires and cables the proportion 
which the cost of the rubber insulation bears to the total cost is 
such as to leave a fairly ample margin for unscrupulous competi- 
tion, and this has been taken full advantage of by foreign 
makers, to the detriment of the goods, and at times to the cost 
of the purchaser. 

From the foregoing considerations of the probable position 
of synthetic rubber in relation to raw rubber in the future, 1t is 
clear that there is little likelihood of any relief or assistance 
coming to the electrical industry by the advent of synthetic 
rubber. When the low price level (due to increased output of 
plantation rubber) arrives, as it must in the course of a few 
vears, it will not only allow high-grade rubber insulated cables 
to be sold at cheap rates, but it will bring down the margin for 
legitimate competition, because cheapening effects will not be 
so readily obtainable by the use of adulterants when the price 


of the raw material is low. 


OPERATING COST DATA OF ELECTRIC VEHICLES.* 


A number of interesting opinions on the operating cost of electric 
vehicles is given in a recent number of the “ Electrical World." For 
instance, the effect of proper tyre equipment on the efficiency of 
electric vehicles is of the grestest importence. Differences of 30 to 
70 per cent. in car performence heave been observed between heavy 
tyres end the best electric-car rubber treads. This means thet with 
suite ble tyres on electric pleasure car may double its milesge, ond the 
life of its battery will probe bly be ineressed in about the seme propor- 
tion, provided, of course, the car receives proper ottention otherwise. 
This question of tyres alone will often account for widely different 
energy consumption between two customers having the seme me ke 
of car ond doing approximetely the seme work, From reliable deta 
covering operating expenses over a period of three years the following 
figures were quoted for 1-ton end 14-ton waggons : Average days in 
service per month, 241 ; average miles per dey per waggon, 29} ; 
average kilowatt-hours per mile, 0-491. Cer-operating expense per 
mile: Oil and other supplies, 3d. ; general repoirs, 07d. ; electric 
energy, at 2d. per kilowatt-hour, Id.; tyres, 0-81d.; batteries, 
0-85d. ; tote] expense per mile, 3-66d. 

At the recent enniversary dinner of the electric vehicle interests 
of Boston, celebrating the close of the first 12 months of the campaign 


————— 


* From the “ Electrical World.” 
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inaugurated by the Edison Electric Illuminsting Co. in February, 
1911, Mr. P. D. Wegoner, president of the Genere! Vehicle Co.. de- 
livered an address on " The Electric Vehicle for Trucking and 
Delivery." Mr. Wegoner emphasised the great volume of sales 
which has been mode ia the commercial vehicle field, stating that in 
January, 1912, a single manufacturer took orders exceeding those of 
January, 1911, by 242 per cent. One hundred firms use 1.009 
trucks of one meke, two express companies have purchased 356 
trucks, three brewers 172, three psekers 119, three delivery con- 
tractors 93, and three centra! stetions 158. In some eases trucks 
have been tried from five to eight veers before the purchis:er hes 
decided to get rid of his horses. The exact efficiency of the truck in 
ony situstion is now largely è matter of detail, Moderate speed is 
en important factor in operoting economy. Speaking of the life and 
low cost of a 2,000-1b. truck ploced in service in Boston in 1908. Mr. 
Wagoner seid thet this equipment. belonging to the Amoeriesn Tool 
& Machine Co. hed been maintained end overhsuled for a tots! ex- 
pense of less then £75 per year, with o dy run of 45 miles for 1.650 
working devs. The high cost of chouffeurs for gosoline truck 
service wes emphasised, together with the high rete of depreciation 
encountered. The wholesale price of geiolme has ineressed 70 per 
cent. in the past six months, and a reteal price of 12-5d. per gon is 
not unlikely during the present vear. Meanwnile the price of elece- 
tricity decreases. With 48 hours’ competent instruction the average 
teamster ean leam to operete an electric truck. A 5-ton electric 
truck usus!ly requires but one man, compared. with the frequent. 
service of two men on 5-ton gasoline trucks. The saving in ground 
rents by the electric truck is very striking. — Stondrdisation of 


design is 8 desirable feature in the advance of the industry. 

In the course of an eight-month test to comp»re the opereting 
cost of a l-ton electrie truck with its equivalent in. horse-drawn 
waggons, the ton-mile expenses of the commercia! cars proved to be 
just about 75 per cent. of those for the emima! traction, Tho two- 
horse weggons were required to perform the seme service as the I-ton 
truck, end both vehicles trevellcd 25 miles on exch of the 215 dava 
the test wes in foree. The cost of this service for the electric truck 

segons, 26,875 ton-miles being performed 


end for the horse-drawn weg 
in esch esse, is 325d. por ton-mile in the csse of the electrie vehicle, 


2d. being the charge for energy por kilowatt-hour, end 425d. per 
ton-mile in the cose of the horse-deawn vehicles. 

A set of interesting figures on the comporetive cost of hostiles» ser- 
vice with electric trucks, go oline cars end equivalent. horse-drawn 

eggons hss been prepored by the Waverley Company, Indiens polis, 
Ind., with special reference to its 1-ton truck. The results of this in- 
vestigation were obtained from » study of five vers’ service for ce-ch 
of the three forms of motive power, the figures being reduced for 
convenience to equivalent. values for one vear's, one month's and one 
d sy s operation. 

Addressing à mecting of mensgers awl seeretaries of a group of 
electric service comp2nies in Chicago not long «go, Mr. J. A. Cleve- 
lend, genera! maneger of the Seginew (Mich.) Power Co.. to!d of the 
electric vehicle experience of the Saginaw companies with which he 
is connected. Mr. Cleveland expressed the belief thet the electric 


automobile presents to the central stations a great opportunity to 
secure profitable business. The business is off-poosk, improves the 
load-factor. end the consumption of energy by each vehicle is from 


1,500 kw.-hr. to 12.000 kw.-hr, per annum. In Saginaw careful 
records have been kept of two electric trucks purchesed from the 
Argo Electric Vehicle Co., of that city. One, è 1,000-1b. waggon, is 
used by the gas company às a meter and service truck; the other, 
rated to carry 2,000 lb.. is used by the Saginaw Power Co. in line end 
repair work. The figures in Table II. are based on the operation of 
the smaller truck from June 12th to September 30, 1911, compsred 
with the actus! cost of doing the same work by means of a horse end 
waggon. 

All told, the Commonwealth Edison Co, of Chiesgo has 43 electric 


vehicles in service. In addition, it hos 25 electric delivery waggons 
on order, ord these will be edded to the “ fleet” very soon. Then 
the comp»ny will have a total of 68 electric vehicles in operation. Of 
the 43 vehicles now in use, 31 heve è corrving capacity of 3,000 ]b. 
There are also two wagguns of 700b. carrving copocity. four of 
1,500 Ib. end four of 2,000 Ib. In eddition, there are one 5-ton truck 
and one 31-ton truck which are used for hauling heavy reels of e>ble 
end heavy machinery. 

Excluding the two very large trucks and 11 of the weggons which 

»ve been in service for a number of veers, there remain 30 which are 
of mcdern typ2, end of these newer vehicles 28 were in dily service 
during the month of December lest. The Commonwealth Conr 
p»ny's electric waggons are used for delivering supplies, for making 
lamp renewals, in the work of meter installotion, in overhead.line 
work, end in the pulling-in of cables, 23 well a3 the hauling of cables 
by the heavy trucks. For several years the company has kept 
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un Table I.—Com parative Op ration and Maintenance Cost, 


total of the average cost per car in service per month, £38-98. Average 
; os P ~ | cost per car-mile: Oil and other supplies, 0-35d.; energy et 2d. 

—— Five . One , One One "' per kw.-hr, ld.; general repairs, 0-85d.; tyre expense, 0-55d. ; 
ee ne er ee E ba day. | bsttery expense, 0-05d.; total operating expense per car-mile, 


—— — ——MÀ — — — —. 


Horse-drawn vehicle equivalent £ £. 4 S £ 3-4d.; general expense, including supervision, wheel tax, state 
to 1-ton truck :— | licence and casualty insurance, 1-05d.; driver's wages, washing, oil- 
Feed and livery.............. suse 1,200-0 240-0 20-0 0-8 ing, minor repairs and garage operating expenses, 5-75d.; fixed 
Mechanical repairs ................ 48-0 96 OR 0-03 charges, including interest st 6 per cent., taxes at 1:5 per cent., 
Miscellaneous, including depre- | | insurance at 2 per cent. and depreciation at 10 per cent., 2d. ; addi- 
cation, painting, harness an. | | | tional fixed charges on garege, land end buildings, 0-4d ; grand total 
interest .......... QE 0374 748 623 ^. 0-25 695 OT BATOR 
AR E USUS : ima d ndi average cost per car-mile, 12-6d. 

10229 3240 270 10 The average number of miles travelled per vehicle per month for 

]-ton gasoline truck :— 7 


the three-year period was 775, and the average consumption per mile 
Gasoline and oil 


MO NE EUER 307-5 | 615 5.12 0-6 was 0-495 kw.-hr. The average miles per day of waggon in service 
Repairs and replacements. ...... 520-0 . 104-0 8-66 0-34 was 30-5, and the average d»ys in service per waggon per month was 
iuc PE OE E | 1540 | 31-0 2.56 010 [22.6 - | 
Miscellaneous ...................... 2945 | 589 > 49 , O019 

1,2764 2553 2127 085 
1-ton Waverley Electric :— | CORRESPONDENCE. 
Energy E T 16458 — 32-91 2-74 0-11 ———9——— 
niae MR 980-0 3. 580 48 ` 0- a. H ~ i 
Mehana and e or 2250 450 ^ 3 ois | ON PHASE ADVANCERS FOR NON-SYNCHRONOUS 
Miscellaneous .............. eee 209-0 410 35 ° 014 MACHINES. 
888:3 111-6 14-8 i 0-59 TO THE EDITOR OF THE ELECTRICIAN. 


— = PAREI € -——— e n  —— 


Table II.—Com parison of Cost of Operation of Electric Truck and of Horse 


Sir: In Tar Evecrrician of May 17th and 24th, Prof. G. 
and Waggon. 


Kapp writes on “ Phase Advancers for Non-synchronous 


——— —— 9 — —— a —— RU 


Ec cNSE Machines.” Dr. Kapp's name guarantees the importance of 
Rus bis | mo his subject, and his treatment of phase advancing clearly 
| truck. | waggon. demonstrates that the problem is worth studying. 


Total number of miles travelled ...................... | 2.009  |2,009 
Average number of miles travelled per hour....... , 10-08 4:00 
Total number hours travelling.......................- | 1994 502-5 
Total number hours in travelling and working.... 846-0 


| 
4.14941 | 
Number hours actually working....................- 646-6 | 646-6 | 
Total number of days in travelling and working . 94-0 | 1277 | C] e 
Average number of men employed per hour. ...... 3-88 | 3-88 if y! SHS) | | ih 
Equivalent number hours per man travelling...... (OTI 1.949-7 l | D. E 4n 
Labour—15d. per man per hour................ e £164 | £1170 i31. II Pru 
Maintenance cost— | | TENE H XX m T | | 
Charging battery —768 kw.-hour, at 21d........ | .£T:6 | M j yr [mer 253 ||| 
Est. amt charged for bat. renew. & repairs .... Rö ; TAAA À Yy JJ qui Ud x 
Est. amt. charged for mechanical repairs ...... 6 /— o a 
Est. amt. charged for tyre renew. & repairs... 60 | : SS eee 
Est. amt. at 4-25d. per hourof service......... £20-9 | £19:53 Fio. 1. 
Total eost of doing work ........... esses eere {176:3 | £136-5 è ! ; 
Operating cost per month on above basis .......... — 210 — 387-9 During the last two years Messrs. Brown, Boveri & Co. have 
Operating cost per year on above basis ............. 95-4 | 455-0 gone very carefully into the matter and their phase-compen- 
iu Le "— $ i sator* has proved to be a success not only in theory but also 
*rest——. "ec .0 QA o eeooevnevecececvevo 3 1 Y 1 1 " i | 
Dou 5-0 UN PS de | in practice. Its diagram, being that of a series machine, 1s 
E CMM ae | similar to that given bv Dr. Kapp for the Leblanc advancer. 
£510 | However, the Brown, Boveri phase-compensator is different 
E Me per cent. of £75... Less sss e m in many respects with regard to theory and construction, so 
epreciation— 15 per cent. of £75 ........... esses is | 1125 that a short description of it may be of interest (Fig. 1). 
| | £15-0 
Total cost per year...ciccccccccccccesceeeuceeceveeeveces | £308-35 | £470-0 


Saving per year with clectric truck, £161-7. | 


careful records of the cost of operating its electric waggons, and it 
discontinucd the purchase of horses entirely some time ago, being 
satisticd of the superior economy of the electric vehicle. 

For a pericd of three yeers, end»d December 31, 191]. considering 
the 30 modern vehicles (of which 20 were 3,000-Ib. trucks. four 
2,000-Ib. waggons, four 1,500-Ib. vehicles and two 700-1b. cars), en 
elaborate tabulation has been mede showing the cost of operation 
month by month. The grand tota! of the average cost por csr in 
service per month was £39, and the average cost per car-mile wos 
12s. 6d. This includ2s the driver's sal+ry and interest charges of every 
description Detailed averages msde up from the monthly figures 
of the modern cara actually in service for a period of 36 months are a3 
follows: Average per month for each vehicle: Oil and other sup- 
plies, £1.03; energy at 2d. per kw.-hr., £307; general rep»irs, 
£2-69 ; tyre expense, £1-78 ; battery expense, £1-98 ; total operating 
expense, £10-56 ; general expense, including supervision, wheel tax, 
state licence and casualty insurance, £3.29 ; driver's wages, washing, 
oiling, minor repairs and garage operating expense, £17-8; fixed 
charges, including interest at 6 per cent., taxes at 1-5 per cent., 
insurance at 2 por cent., and depreciation at 10 per cent., £6-14 ; 
additional fixed charges on garage, land and buildings, £1-18 ; grand 


Fia. 2, 


The rotor current of the main motor is conducted to the 
commutator by the brushes. The winding, which is of the 
usual drum type, lies in holes in the laminated core. The 
absence of any fixed part is striking and is, in fact, one of the 
main characteristics of the machine. As the field is generated 
by the armature current itself there is no need of windings on 
the stator. This fact led to the idea of combining the stator 


a a — m- 
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with the rotor. joth theo V and fests supported this idea and 


proved that a mere ring to complete the magnetic circle was 
sufficient. The stator was therefore abandoned and the coni- 
pensator built with no air space at all. Its magnetic resistance 
being consequently smaller than that of a normal machine, the 
generated E.M.F. of rotation can be larger at small loads. 


This means that the centre of the circle diagram lies high 


- 
- 
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Fic. 3.—ViIEW OF CoMPZSNSATOR. 


(Fig. 2) so that at normal loads the current isalready leading con- 
siderably. Although a leading current is very often required 
(to improve the power factor of a whole plant), a power factor 
of unity is more usually asked for. It is therefore clear that 
some method had to be devised to keep the E.M.F. within such 
limits that the desired cos ¢ could be obtained. 

The method applied in this case is as simple as it 15 effective 
namely, by so designing the compensator that it becomes 
saturated at the moment when cos $ reaches unity. As the 
load increases the rise of pressure will only be small, because 
the bend in the magnetising curve has been passed. The 
character of the curve so obtained is no longer the true circle, 
but is as shown in Fig. 2; its advantages as compared with 
the circle are obvious. 


Leading, 


Lagging. | 


Cos 4. 


40 80 120 160 200) 1210 280 320 360 S00 HP. 


Fic. 4.—Cos ¢ Curves or 400 H p. IMpvcTion MOTOR ; 21 POLES, WITH 
AND WITHOUN PHASE ADVANCER. 


Many phase advancers of this type have been installed and 
are giving perfect satisfaction. The compensator illustrated 
in Fig. 3 brings the power factor of a 400 n.P. motor running 
at 160 revs. per min. on a 3,300-volt 32-cycle circuit up to 
unity, but the same size of machine may be used for a 600 H.P. 
main motor. The overall dimensions of this set are 50in. by 
22 in. by 25 in. and its weight 750 Ib. 

Some experimental curves are given in Fig. 4.—I am, &c., 

Baden, July 3. ARTHUR SCHERBIUS. 


“ WIRELESS TELEGRAPHY WITHOUT MASTS.” 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: A note under the above heading on p. 519 of your 
current issue leads me to mention some tests I made on June 22, 


in which time-signals from the Eiffel Tower were received with- 
out using elevated wires. 

A No. 18 galvanised iron wire about 100 ft. long was hung up 
some 7 ft. above the ground in a back garden and connected 
with a simple receiving set having crystal detectors. The 
signals were heard quite distinctly both at night and during 
the day. They were also picked up on a short single wire 
T-aerial about 18 ft. long and 30 ft. high, suspended between 
chimney pots without any other insulation. From these tests 
it will be seen that the arrangements required for receiving 

signals sent out by powerful stations are remarkably simple. 
—] am, &c., 
City and Guilds (Engineering) College, 
London, July 6. 


T. MATHER. 


THE VECTOR DIAGRAM OF THE SINGLE-PHASE 
. REPULSION MOTOR. 
Y TO THE EDITOR OF THE ELECTRICIAN. 


Sin: Concerning the article of Mr. Thomas F.Wall (see 
1 Tug ELtEcTRICIAN, Vol. LXIX.. p. 3), I should like t 
.- point out that I gave a perfect theory (graphical an 
analytical) of the single-phase repulsion motor in. 1903 
and 1904 (see " Elektrotechnische Zeitschrift,’ 1903, 
No. 44, and "Zeitschrift. fiir Elektrotechnik, " 1901, 
Nos. 7 and 8).—I am, &c., 


Berlin, July 2. M. Osnos, 


| A DIRECT METHOD FOR THE DETERMINATION OF 
THE RADIATION EFFICIENCY, EARTH RESISTANCE 
AND RADIATION RESISTANCE OF A WIRELESS 


TRANSMITTER." 


BY J. ERSKINE-MURRAY. 


Summary, — A method of determining the radiation etliciency and 
other quantities is described, in which a small auxiliary antenna is 
used, erected at several wave-lengths from the station whose ctliciency 


is to be measured. 


No satisfactory method for the determination of the efficiency of 
the antenna-earth circuit of a wireless telegraph trensmitter has 
hitherto been proposed. It is, of course, possible, as has been done 
by some experimenters, to measure with fair accuracy the amount 
of energy wasted by resistance in the metallic conductors, and, by 
deducting the amount so lost from the total power supplied. to 
obtain & figure for the power which ought to be radiated. The 
result obtained thus is, however, very inexact, since the chief resis- 
tance losses occur in the ground below the antenna, whether the 
earth connection be conductive or inductive, and these are not 
measured or even guessed at, by the usus] method. 

A more correct method has been suggested by Barreca,t but even 
this does not lend itself to a practical determination, and in addition 
it contains the assumption of the exactitude of Abraham's theo- 
retical value for the radiation of a straight vertical antenna the 
truth of which has never been experimentally established. 

A method for the measurement of the total resistance only, 
understood to be due to Fessenden, has been in use for some time, 
particularly in America ; it, however, requires the introduction of a 
resistance to represent the antenna, and therefore involves a change 
of conditions difficult to allow for. This method gives no direct 
measurement of the radiated energy and on the whole is not alto- 
gether satisfactory even for the determination of the antenna-earth 
resistance. 

I have therefore worked out the following method of obtaining a 
direct measurement of the power radiated and also of the power 


wasted owing to resistance in the antenna and in the earth in ite 


immediate neighbourhood. From the former it is at once possible 


to calculate the efficiency of the station as a radiator, since this 
efficiency is simply the ratio of power radiated to power supplied. 
The method thus renders possible a measurement of fundamental 
importance in radiotelegraphy which it has not hitherto been 


possible to make. 


* From the “ Jahrbuch der Drahtlosen Telegraphie," by permission 


somewhat abbreviated. 
+ Atti dell Assoc. Elettr,, Ital., 14, p. 757, November, 1910. 


y 


98$ 00000000 THE ELECTRICIAN, JULY 12, 1912. 
woe THE ELECTRICIAN, JULY 12, 1912. — — 


The method of measurement is as follows :— 


by slightly changing the height, it is clear that the horizontal dis- 
tribution of radiation is not appreciably different in the two cases, 
and hence the orientation of the test antenna is the seme as regards 
horizontal distribution of radiation. Thus since the test antenna is 
at the same number of wave-lengths distant and in the same part 
of the field of radiation, the only electrica! difference is in the density 
of energy in its neighbourhood. The change of energy density is 
fully rep esented in the term Ai? by the change from 7,* to 7,7. Hence 
A is à constant for the conditions of experiment in which the equa- 
tions have been obtained. * 

It is clear, therefore, that the equations 

P=RI?24+Ai2 and P-=RIZ+Ai2 

may be solved for A and R in the ordinary manner, 

The solutions are: 


(a) Erect a small antenna at several wave-leneths distance from 
the station the eflicieney of which is to be measured. In series with 
ihis antenna place a hot-wire current measuring instrument and 
connect to earth. The resistance of this instrument should preferably 
he so high that free oscillations are not possible (i.e., R?C24L), 
although this condition does not appear to be necessary if pre- 
cautions are taken to tune the test antenna to the frequeney of the 
tation. ` 

(^) Measure the current 7, induced in the test antenna by the 
waves from the station, and the current I, in the station antenna. 
Then /,?is very approximately proportiona! to the power taken from 
tlie waves and hence to the energy density of the radiation at the 
test antenna and therefore to the total power radiated from the 
station, Also, if R be the unknown ohmic resistance representing 


all joulean losses in antenna and earth at the station, I,?R is the R=P, ‘ee yoo ot © © © 8 9 (2) 
power wasted by conversion into heat at the station. £5 I? 

(c) Next. alter the height of the station antenna without changing | and A= D. 1?-T, 
the length of the conductors, so that its total radiation is slightly 


altered, e.g., by lowering it make the radiation somewhat less. 
Experiment shows that a difference of about 10 per cent. in the 
height is sufficient. Again measure the currents in the antennas, 
let these be i, and I.. 

In (bj and (c) it is necessary that the low frequency power supply 
should be measured. Tt should be adjusted to approximately the 
same value in both cases. It is also advantageous that P, the high 
frequency power supply to the antenna, should be constant, This 
can be ensured by making the low frequeney power and the coupling 
between primary high frequency circuit and antenna both constant. 

It is necessary that the wave-length \ should be the same in both 
measurements. Luckily for the simplicity of the method this con- 
dition causes no difficulty, for I find that for a difference of, say, 
10 per cent. in the height of the antenna, obtained by lowering it 
without changing the length of the conductors, the wave-length does 
not vary appreciably. This convenient circumstance is, no doubt, 
due to the fact that this change of the height of the antenna, while 
increasing its capacity, deere:ses its inductance. The natural fre- 
quency of oscillation therefore remains very approximately the 
same. Tf on more exact measurement it is found that there is an 
appreciable change of wave-length a small adjustment of the antenns 
tuning inductance will be necessary. The change of resistance due 
to this small additional inductance will certainly be negligible to a 
liist approsimation, while if greater accuracy is required it may be 


allowed for by a small correction to the value of R in the equations 
below. 


where R is the ohmic resistance representing èll joulean losses in 
the antenna-earth circuit, and A is the constant by which 7,4, the 
square of the test antenna current, must be multiplied to obtain 
the total power radiated. 

In order to reduce these solutions to actual numbers it is neces- 
-sery to know the high-frequency power P supplied to the antenna 
by the primary high frequency circuit. This may be determined 
hy a calorimetric method or by a method involving electrical 
measurements only. 

For the calorimetric method a circuit must be made up to 
represent the antenna-earth circuit as nearly as possible. It is not 
satisfactory to use an aperiodic circuit to absorb the energy and con- 
vert it into heat, as its reaction on the primary is different. from 
that of a resonating circuit. An air condenser of approximately the 
capacity of the antenna, and an inductance to cive the proper wave- 
length, should be used in series with a resistance, the latter being 
immersed in the calorimeter. 

The value for the resistance should roughly approximate to the 
total of the ohmic and radiation resistances of the antenna, This 
approximate value may be obtained by “trial and error" by 
assuming a probable value for P and then calculating the values of 
R and r from the equations given in this Paper. Their sum is a 
resistance suitable for use in the calorimeter. 

P may now be determined by the well-known method of measuring 
the rate of heat production in the calorimeter and reducing the heat 
units to electric power. If the value of P so determined. be much 
different from that assumed. previously. the determination should be 
Carried out again using à heating resistance caleulated by using the 
new value of P, when a still more accurate value of P will be 
obtained. It is clear, therefore, that the high-frequency power P 
given to the antenna by the primary H.F. circuit may be determined 
to any required degree of aecuracy. 

There is another method for the determination of P which, 
although possibly not so satisfactory as the calorimetric method, is 
more easily carricd out. This is as follows :— 


P=(R+r)1,2 


where R is joulean resistance, a3 above, and r is the “rediation 
asistance >` of t d. 7 i 

resistance " of the antenna E TS 
But é 


Through the courtesy of Major W. A. J. O'Meara. chief engineer 
to the Post Cftiee, and with the help of Mr. J. E. Taylor, of the 
Wireless Department, and his assistants, Messrs. Perrin and Rivers. 
Moore, 1: hid an excellent opportunity of testing the method in 
practice recently. As, however. the experiments were merely pre- 
liminary and th» time did not permit of a complete determination, 
| shall re ervo the results until I am able to give them in a com- 
plete form. 

To obtain an exact determination it is necessary that the wave- 
length A should. be the sume in both cases. It is advantageous. in 
order to exclude possible sources of error, that P should also be the 


same in both cases. These conditions having been arranged experi- 
mentally, we obtain the equations 


PARRA 000000002 
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In. these two equations we have five known quantities, P, 4, ta I, 
and F, end two unknowns, A and R. The quantities A and R are. 
therefore, determined by the solution of the equations. The only 
assumption is that the values of A and R are constant for the small 
variation of the height of the antenna which has been made. That 


this is the case, to a first approximation at least, may be shown, in 
the following manner. 


hence R £7—2»Le, and therefore 

P=2nLél,? v ° e [] ® L] . , (4) 
where n=frequency, ¢=log. decrement, and L-—tota! inductance 
in the antenna-carth circuit. These may all be determined without 
difliculty: n by the wavemeter, ¢ from a resonance curve and L as 
follows (or otherwise): Take two readings of the wave-length of the 
free oscillation of the antenna, using different inductances in series 
with the antenna, Let the extra inductances be L, and L, while 
the unknown inductance of the external antenna circuit is Le Let 
the wave-lengths be A, and X. Then by substitution of these values 
in the equation X= E V CL, and solution of the two resulting equa. 

tion we get a 3 

La a 2 É 
- AVA "I 
* In a letter which I have received from my friend, Dr. J. Zerneck, 
the constancy of Aand of Ris confirmed by working out a special case. 
Dr. Zenneck also points out that if the measurements be taken with 
four different heights of antenna instead of with two only, equations 
are obtained from which it is possible to calculate dR/dh and dA/dhi, 
thus giving results accurate to a second approximation at least. 1 am 
of opinion that the results of the first approximation are sufliciently 


accurate for all practical purposes, but it is useful to know that the 


method may easily be extended to give as great a degree of accuracy 
as is desired for any specific purpose. 


As regards R we see that the constancy of the wave-length ^ 
ensures that the area of ground under the antenna and in its neigh- 
bourhood, which is included in the antenna-carth circuit, is constant, 
since the diemeter of this area depends on the wave-length. Any 
varistion of the value of R which may occur is, therefore, due only 
to the small alteration of distribution of current in this fixed area, 
ond is of the second. order of small quantities; it is, therefore, 
negligible to a first approximition. Also, since P is kept constant, 
the other factors of R, such as brush discharges, leakage and 
diclectrie hysteresis, do not vary appreciably to a first approxima- 
tion. henee R is constant. 

As regsrds. A, the fact that X is constant assures that the test 
antenn: is at the same number of weve-lengths from the station in 
both me surements, Also, since the type of antenna is not altered 


THE ELECTRICIAN, JULY 12, 1912. 


585 


eame a a EE 
þema ND 


for the external antenna inductance, and hence L, + L,, which equals 
the total inductance in the antenna circuit, is known and may be 


inserted in the equation (4) for P given above. 
We have, therefore, the following values for R ad A in terms of 


known quantities experimentally determined :— 


R=Pp. 0t PET 6 

“Pipa py toco ioi 6) 
2 I2 

A= P a I, e C] e ° » e a (7) 


and 
The numerical value of the ohmic resistance representing all joulean 
losses tn the antenna-earth circuit is. given hy thefequation for R. 
and the factor by which the current (squared) in the test antenna 
must be multiplied to obtein the total radiated power, is given by 


the equation for A. 


As regerds other important quantities we have, for the total 


power radiated, p= Ai,?, or by substitution, 
Ip 
* o, 1 2. 
Dciu a apart 5» @ d i (8) 
kirin dii e j 
The efficiency of the anlenna-carth circuit as a radiator is 
E, = p/P= Al, /P, 
pie Wl 
a I Lelei 
Also we have for the radiation resistance, 
12? pe-e? 
a D. ; (10) 


r= p/I?=1 rg! D’ e 3 3° 9 [] . e e 
],: 1,70,2?—1,7%,? 


or 


Finally, for the overall efficiency of the station as a transmitter of 


encrgy, we have 
ER JN ise En » (11 
“w u èti Tie? * ee 9 @ ) 

Conclusion.—The whole problem of the efficiency, earth resistanee 
and radiation resistence of a wireless transmitter has thus been 
solved by a method, correct in theory end comp2ratively simple in 
practice, involving, in addition to such meosurements of current 
and wave-length as are usual in every well-equipped wireless station, 
at most only a very simple calorimetric determination of power. 

In practice the method is susceptible of any desired degree of 
accuracy. Its chief uses to the engineer are (1) the determination 
of the efficiency. of a transmitting station, (2) the determination 
of the more important constants of an antenna-earth circuit—in- 
cluding its efficiency as oscillator end rediator, its ohmic resistance 
ond its radiation resistance,—(3) the selection of sites for permanent 
stations by comparative measurements of eerth resistance with 
portable apparatus. From the investigetor’s point of view it pro- 
vides a means of “measuring the radistion resistances of verious 
types of antenna, of studying the resistance of various kinds of soil 
and of investigating the practical effects of ground water at different 
depths; it thus renders possible a confirmation and extension of the 
excellent theoretical work which has already been done on these 


subjects, 


— — me ee 


CONGRESS OF THE UNIVERSITIES OF THE EMPIRE. 


(Concluded from page 512.) 
Thursday, July Ath. 


The Right Hon. Lonp RavrErcn (Chancellor of Cambridge) pre- 
sided over the meeting this morning, and in his opening remarks 
emphasised the fact that in the Cambridge statutes the advancement of 
his subject was put in the forefront of the professor's duties. That 
advancement might take place in more than one way-—primarily by 
his own work, and secondarily, but with hardly less importance, in 
the training of others who might succeed him when nis work must 
fall to another generation. Such training should be primarily by 
example and advice, but it might be that in some cases there was 
too much of what might be described as spoon feeding. n 
which every detail was prescribed for the student who was supposed 
to be doing original work. 

A discussion took place on “ Entrance Examinations." It wes 
introduced by Mr. P. E. Matheson (Oxford secretary of the Oxford 
and Cambridge Schools Examination Board), and the following 
speakers also took part : Sir E. Busk (London), Sir C. Nixon (Univer- 
sity of Ireland), Sir A. Hopkinson (Manchester), Sir O. Lodge (Bir- 
ningham) and Lord Ravicigh. 
that, while as far as possible the same standard should be established 
for the matriculation examinations at all universities, it was as well 
that this test should not be imposed by a universal examination. 


Lord Rayleigh further emphasised the importance of students who 


ee 38 48 «© @ (9) 


The general opinion seemed to be 


took special scientific or practical subjects being taught and re- 


quired to express themselves properly in their own tongue. 

Mr. H. A. ROBERTS (secretary of Cambridge Appointments Board) 
then read a Paper on the ** Action of Universities in Relation to the 
After Careers of their Students.” Miss M. G. Spencer, Prof. T. 
Hudson Beare (Edinburgh), Sir Geo. Gibb and Sir A. Spicer also 
spoke on this subject. | 

The afternoon mceting was presided over by Lord Kenvon (vice- 
chancellor of the University. of Wales). In order to honour the 
memory of Dr. R. D. Roberts, the first secretary of the Congress, 
who died last November, the whole of the afternoon session was 
given to the discussion of the university extension movement, to 
Which Dr. Roberts was enthusiastically devoted. Sir Henry Miers 
(London) said Dr. Roberts was making the organisation of this 
Congress the crowning labour of his official life; from which he was 
shortly contemplating retirement. Accounts showing the great 
progress which has recently been made by this movement were given 
by a number of speakers, 
Friday, July 5th. 

Lord StrRATHCONA (Chancellor of Aberdeen and MeGill Univer- 
sities) presided over the meeting this morning, and delivered an 
" Progress of University Education in the Overseas 


address on the 
A number of Papers dealing with the position of 


Dominions.” 
women in university life were also read, 


SE Rea ge TE EET 
INTERNATIONAL RADIO-TELEGRAPH CONFERENCE. 


The International Conference on Wireless Telegraphy. which has 
been sitting since June 4. wes formally closed on Friday last by Sir 
H. Babington Smith. the president. in the unavoidable absence of 
Mr. Herbert Samuel. Postmaster-General. 

The Conference and its three. Committees have held in all 28 
meetings. during which the Interaational Radio-telegraphie Conven- 
tion and the regulations for the exchange of messages between ships 
and the shore by means of wireless telegraphy have been thoroughly 
revised and amended. The Convention and the regulations in their 
new form were signed on Friday evening by the delegates of all the 
countries, about. 30 in number, represented at the Conference. 

At the request of the British Government, the Conference gavo 
special consideration to the question of the use of wireless telegraphy 
for the prevention of disasters at sea. and after full discussion pissed 
unanimously » resolution proposed by the British delegation in favour 
of the principle of compulsory equipment of ships with wireless tele- 
graphy. The text of this resolution was as follows :— 

The International Radiotelegra phie Conference, having examined the 
measures to be taken with a view of preventing disasters at sea and of 
rendering assistance in such cases, ex presses the opinion that. in the gene- 
ral interests of navigation, there should be imposed on certain classes of 
ships the obligation to carry a radiotelegra phic installation. As the Con- 
ference has no power to impose this obligation it expresses the wish that 
the measures necessary to this end should be instituted by the Govern- 
ments, The Conference finds it important, moreover, to ensure, as far as 
possible, uniformity in the arrangements to be adopted in the various 
countries to impose this obligation, and suggests to the Governments the 
desirability of an agreement. between themselves. with a view to tho 


adoption of a uniform base for legislation. | Lastly, the Conference re- 


commends to the Governments the desirability of establishing in cach 
maritime country a number of coast stations with a permanent service, 
adequate for the needs of navigation. 

The new regulations contain several provisions intended to render 
more effective the service of wireless telegraphy in cases of distress at 
sea, Ships will in future be required to provide an auxiliary source 
of power able to work the wireless apparatus for at least six hours, 
This emergency installation must be placed in as secure a position as 
possible. and must be entirely self-contained. so that an accident to 
the ship which stops the working of the ship’s enginca need not effect 
the wireless apparatus. Steps have also been taken to lessen the 
danger of distress calls going unheard by laying down rules as to 
attendance on the wireless apparatus in various classes of ships. On 
ships of the first class a permanent watch will be required, and in this 
case two fully qualified operators at least must be carried. On ships 
of the second class. where a permanent watch is not considered prac- 
ticable. the operator must listen during the first 10 minutes of every 
hour. In the smallest ships (fishing boats, &c.) no regular periods 
of watch are prescribed. Each Government, in giving a licence to a 
ship to carry wireless apparatus, will determine in which of these 
three classes it is to be placed. Rules have also been made for both 
ship and shore stations to suspend work and to listen at the end of 
each quarter of an hour, in cases where it is likely that distress calls 
might otherwise not be heard. To prevent confusion the ship in 
distress will in future have control over the wireless working of all 
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Stations in its vicinity, whilo the operators on every ship are now 
specifically placed under the authority of the captain. Provision 
has been made for giving priority of transmission to weather reports 
from ships and for keeping coast stations supplied with weather fore- 
casts for communication to ships on demand. 

In order to prevent confusion in working. the regulations adopted 
at the Berlin Conference required ships to communicate with the 
nearest shore station. Various proposals were made for modifying 
this regulation so as to allow communication between a ship and a 
station which is not the nearest. These proposals gave rise to con- 
siderable discussion, and a regulation was finally adopted which 
permits such communication, provided that a special specitied wave 
length is used for the purpose, but at the same time limits this ex- 
ceptional arrangement to the case of communications exchanged 
between a ship and a shore station in the country to which the ship 
belongs. The transmission of radiotelegrams from a ship to the 
shore. or vice versa, by means of one or more intermediate ships, is 
becoming frequent. Regulations were adopted as regards charges. 
accounting, &c.. which will facilitate this service. 

Numerous other changes. mainly of a technical character. were 
made in the regulations, with the object of promoting the smooth 
and expeditious working of the service. In this connection it may 
he mentioned that. as already published, all the countries concerned 
have now agreed that all ships should be under the obligation to 
intercommunicate with ono another, irrespective cf the system of 
radiotelegraphy employed. It was decided that it would be pre- 
mature to attempt to lay down regulations for the long-distance 
service between land stations, and it was expressly laid down that 
each country remains free to organise services of this nature as it 
thinks best. the only principles laid down being that interference 
hetween different stations must be avoided as far as possible. and 
that differences in the system of wireless telegraphy employed must 
not be a basis for refusing intercommunication. 

The American delegation conveyed an invitation from their Gov- 
ernment (subject to the necessary vote of Congress) to hold the next 
Conference in Washington. This invitation was unanimously ac- 
cepted, and 1917 was fixed as the date at which the next Conference 
will be held, 


——— 


LEGAL INTELLIGENCE. 


[o 
National Telephone Co. v. Postmaster-General. 


The hearing has been continued of this arbitration, the object of which 
is to ascertain the amount to be paid to the National Telephone Co. on 
the transfer of {ts undertaking to the State. 

Mr. A. K. BUTTERWORTH, general manager of the North-Eastern 
Railway Co., stated that his company had 17,000 miles of telegraph and 
telephone wires. Their poles cost the same figure as that claimed by 
the National Telephone Co. In carrying out works which cost several 
millions a company could not avoid the expense of raising capitel, and, 
therefore, it was part of the value where value was based on the cost, 

Sir WILLIAM PLESDER said he was consulted in connection with the 
transfer of the London Docks and Water Companies and other important 
undertakings, He considered that the National Telephone Co. had 
adopted the right method in calculating the amount of depreciation. 

Mr. W. W. Cook continued his evidence. In regard to subscribers’ 
apparatus, the tables showed that there were 524,122 installations and 
that the cost was £3.750,000. After deducting depreciation, the claim 
of the company wes £3,036 474. He was taken through the items of the 
claim and explained that the company paid £2. 13s. 3d. for a particular 
type of instrument, which was supplied by an Antwerp company, 
ameneat others. 

The SOLICITOR-GENERAL remarked that under a contract (dated 
May 1H, 19110) the Government purchased the same type ef instrument 
from the Antwerp firm at £2. 9s. 8d. That sum multiplied by 1,391,396 
the number of that particular tvpe of instrument for which the company 
were claiming, showed the difference between parties cn this item. 

On Monday Mr. Justice LAWRENCE stated that if the parties agreed 
to a figure for an interim award the Court would be prepared to award it. 

Sir Guy GRANET, general manager of the Midland Railway Co., said 
his company maintained 17,000 miles of telegraph and telephone wire, 
and were superseding telegraphs by telephones wherever possible. ‘The 
Midland Railway constructed the trunk telephone line for the Post Office 
from London to Settle, a distance of 248 miles, That involved putting 
up 8,000 poles for the Post Otice. He considered the figures in the 
Telephone Co. claim to be reasonable. On the question of depreciation, 
he also believed the company’s ealeulation was correct, provided that the 
length of life of the plant had been correctly estimated and that. the 
charge for maintenance remained constant vear by vear. The life of 
these articles was in practice measured by the time during which the cost 
of maintenance remained constant. 

Mr. Westos, formerly chief of the statistical department of the 
National Telephone Co. and now in the service of the Postmaster- 
General, also gave evidence. He stated that in estimating the charges 
to be made against the Government he took into consideration not 
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merely the purely statistical considerations, but the circumstances sur- 
rounding the whole expenditure and income of the company. 

Sir ALFRED CRIPPS, when the evidence for the company was ended, 
observed that ìf there was any disagreement between the parties as to the 
quantities he should wish to recall Mr. Gill. 

The NOLICITOR-GENERAL said he did not think they would be at issue 
as to the amount, but that there was an issue as to the items. 

The amount, said Sir Alfred, is £3,222,227. He thought they had the 
figures making up the aggregate amount, but asked again that, if there 
were any difficulty as to quantity, hereafter he might have liberty to 
recall Mr. Gill. 

Sir JOHN Simon said the Post Office were disposed to think that when 
the inventory was being taken things were included in the list that 
ought not to have been included. It was not for himto prove exemp- 
tions ; it was for them to prove what he ought to take. 

Sir ALFRED Cripps said the figures claimed by the National Tele phono 
Co. might have to be reduced by ] per cent. 

Sir JoHN SIMON then. formally opening the case for the Postmaster- 
General, laid down the principle that the purchase was made on what 
were known as " tramway " terms, and under the Act prescribing these 
terms no allowance was to be made for possible future profits, nor any 
regard paid to the original cost of the undertaking. All that had to be 
considered, he said. was the suitability of the plant to the purposes of the 
Post master-General, and the value was to be estimated upon what it 
would cost to reconstruct that plant at the time of purchase. He pointed 
out that though prices might have been higher, or the cost of labour 
greater when the plant was constructed, it was idle to base valueson that 
under the Tramways Act. The sole question was what would the 
reconstruction cost now, and that was the figure to be taken, no matter 
how much cheaper the work could be done now than then. It 
might be that if an undertaking were constructed piecemeal over a long 
period of years that part which was constructed first would cost much 
more than the parts which were constructed later when manufacturing 
methods had been perfected. It might be misleading to inquire what 
had been the average cost during the period. There was really no dis- 
pute as to the principle to be applied for assessing the value; the difti- 
culty was to find the proper method of applying it. The method put 
forward by the company could not lead to a reasonably accurate and 
trustworthy result. The percentages were obtained from records of a 
short period, and they were then applied to the whole life of the company, 
though there was nothing to show that the conditions were always the 
same. The whole question of eost of construction was irrelevant ; but 
though the company relied on it they had not ascertained the cost cor- 
rectly. Items such as rent and supervision had to be divided and allu- 
cated as to part to construction and as to part to maintenance, 

The hearing of the case was again adjourned. 


Commercial Cable Co. v. Attorney-General of Newfoundland. 

On Wednesday the Judicial Committee of the Privy Council delivered 
judument in this appeal from a judyment of the Supreme Court of New- 
foundland, and raised a question as to whether the Commercial Cable Co. 
was liable to taxation as a compeny carrying on telegraph business in or 
from the colony of Newfoundland. 

Lord MACNAGHTEN, in delivering judgment, said that, having regard 
to the date of the Taxing Act and the date of the eontract between the 
Government and the company and the privileges which the Anglo- 
American Telegraph Co. still retained, it seemed not improbable that in 
framing the Taxing Act the Government had in contemplation the very 
case which had occurred——the case of à company landing its cables on 
the island but precluded for a time from carrying on business in or from 
the colony. The Commercial Co. was, by the terms of its contract with 
the Government, prohibited from competing with the Government or 
transmitting or receiving business from or to Newfoundland without 
the permission of the Government unless and until the privilege be 
granted to some other cable company. It was common ground that the 
Government had not granted the companv permission to transmit or 
receive business from or to Newfoundland, and that it had not granted 
such permission to any other cable or cables. {t was also admitted 
that the company had not transgressed the restrictive stipulation in 
the contract. In these circumstances their lordships were of opinion 
that the cables of the Comercial Co. landed on Newfoundland were nct 
liable to taxation under the Taxing Act, as the cables of a company 
carrving on telegraph business in or from the colony, and it acemed to 
their lordships that the term “ business " used in the interpretation 
section of the Taxing Aet must mean business in the ordinary or com- 
mercial sense of the word. Respondent, however, said the company did, 
in fact, do business within the colony. 1t seemed that on more than one 
occasion the Government telegraph system broke down, and the company 
allowed Government messages to be despatched from the hut at Cuckold's 
Cove ; but that was done at the request of the Government, and without 
prejudice to the rights of the parties. Their lordships forbore to comment 
on this argument, but they were of opinion that the appeal should be 
allowed, and the action dismissed with costs both here and below. 


Return of Apprenticeship Premium. 


In the City of London Court last week Mr. Assistant Registrar Tatter- 
shall heard a claim by Mr. Frank Morley, chairman of the Industrial 
Committee of the Jewish Board of Guardians., against Mr. R. G. Nicholis, 
electrical engineer, for the return of a proportion of a premium W hich 
plaintiffs had paid him under an apprenticeship indenture. 

Defendant pleaded that the boy absented himself from work when sent 
to do a job, but for plaintiff it was said there was a clause in the indenture 
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by which if the apprentice absented himself from work the mastcr had to 


take steps to compel him to work, failing which the master was liable for 


a return of a proportionate part of the premium. 

Defendant said one of his workmen started business on his own account. 
and the apprentice, whom he had had forabout 18 months, was induced to 
leave. He had taken a particular interest in the boy. compelled him to 
attend technical classes and he gave him technical books. He also paid 
him 7s. 6d. and sometimes 10s. a week. The end of it was that the ap- 
prentice went with his workman. He refused to return and said he was 
not going to work to pay the Jewish Board of Guardians. Judgment 
was eventually given for plaintiff for £3, and defendant was advised to 
see the Board and arrange matters. 


T€— É— —— ee 
Electricity Supply Accounts. 


Last weck a Divisional Court (Justices Ridley and Lush) heard an 
application by defendant in the case of Robinson v. Nield for an order 
calling upon the magistrates of Chester to state a case. 

Mr. Doveras Hoce, for the applicant. said that his client (Mr. Nield) 
was on May 29 served with a summons on behalf of the Ma vor, aldermen 
and citizens of Chester, for a sum of £8. 12x. 2d.. a balance said to be 
due for the supply of 1s. 6d. worth of electricity (about which there was 
no question) and £8. 10s. 8d. for an electric cable and motor, which. 
according to the Corporation, had been fixed in the previous July. Mr. 
Nield appeared by his solicitor before. the magistrates and took the 
points (1) that there was no jurisdiction under the Electric Lighting Acts 
to hear a summons for the price of a motor, and (2) that in any event the 
supply, having been in July, more than six months had elapsed before 
the summons was issued. and that therefore under the Summary Juris- 
diction Act there was no jurisdiction to hear the plaint.  Plaintiff's 
solicitors argned that there was a continuing cause of action, because it 
was a debt, and the debt never started to run, it being due from day to 
day. The magistrates without assigning any reason, overruled Mr. 
Nield's objection as to time, heard the summons and ordered him to pay. 

Their Lordships granted the application, 


SS 
PARLIAMENTARY INTELLIGENCE. 


m 
BIRMINGHAM CORPORATION BILL. 


A Select Committee of the House of Lords com menced on "Tuesday the 
hearing of this Bill, which authorises the construction of tramways and 
street improvements in various parts of the city. including a tramway 
up the Hagley-road to the King's Head, the extension of the Stratford- 
read route to Hall Green and Acock's Green. and to connect. Colmore- 
row with Great Hampton-street via Livery-street. Power is also sought 
to make further provision in regard to the Corporation tramways and 
electricity undertakings, &c. 
^ Only the Hagley-road route was opposed, and Mr. A. BAKER gave 
evidence in support of it. He said that the Tramways Committee had 
been considering the application of the trackless system to Birmingham, 
but net in connection with the Hagley-road route. The trackless cars 
could not deal with auch a la rge Mass of people as they would find on that 
road. It was the intention of the Committee to run cars right through 
from the city to Hales Owen, and they would give the company who 
owned the line in the Hales Owen district running powers over their own 
lines, 

After hearing evidence the Committee announced they were of 
opinion that the Hagley-road route should be included. The preamble 
Was passed and the Bill ordered to be reported for third reading. 


EERE ae RE 
MIDLAND (LONDON, TILBURY & SOUTHEND RAILWAY 
^ PURCHASE) BILL. 


A Select Committee of the House of Commons has been considering this 
bill, which is being promoted by the Midland Railway Co. for the acquisi- 
tion of the London, Tilbury & Southend Railway. 

On Friday, Mr. Talbot, K.C. (for the promoters), brought up the 
following clause :— The company shall forthwith prepare a scheme for 
Working traffic by electrical power by the direct route between Fenchurch- 
Street 


Station and Southend, and shall apply to Parliament for such 
powers as may be necessary in relation thereto, including powers to 
construct two additional lines of railway between Gas Factory Junction 
and Stepney, and such application shall be made not later than the 
Session of 1914, and after obtaining the necessary powers the company 
shall carry out such scheme within seven years from obtaining such 
powers or such time as may be extended by Parliament afterwards." 

The Committee announced that the preamble of the bill was passed 
subject to the insertion of the new clause and to running powers for the 
Great Northern Railway Co 


l Ep EEA 
s = CADEBY COLLIERY EXPLOSION. 


Tn the House of Commons on Wednesda y Mr. W. Harvey asked whether 
the Home Secretary had any knowledge as to whether the explosions at 
this colliery were caused by the use of coal-cutting machines, and if he 
W8* ware whether they were worked by electricity or compressed air. 
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Further, seeing that there were many coal pits in that district subject to 
spontaneous combustion and giving off pases at the face, whether he 
could have a special inquiry into the whole of the district subject to 
spontaneous combustion, 

In reply, Mr. MCKENNA said he understood that the Chief Inspector 
had been for some time making an inquiry with regard to that class of 
mine. He could only say that he had given all the information he had at 
present, and he had not been able to find out whether in fact machines 
were used of the kind named. The Chief Inspector said that the evidence 
pointed to the possibility of the explosion being due to an underground 


fire. 
——— ——— — 
Bognor Gas Light & Coke Co.’s Bill.—This bill. which authorises 


the Bognor Gas Light & Coke Co. to supplv electricity within their gas 
limits, was read a third time in the House of Lords on Wednesday. ‘The 
company is empowered to raise £30,000 additional capital, but this is 
to be reduced to £12,000 if the electricity powers are not exercised within 
two Years after the act is passed “ or such extended period as the Board 
of Trade may prescribe.” 


Loch Ericht Water and Electric Power Bill.—This Bill is now 
unopposed and it has been ordered for third reading in tho House of 


Lords. 


Provisional Order3.—On Wednesday Provisional Electrie Lighting 
Orders (No. 4) Confirmation Bill, which confirms the Ardsley, Binglev, 
Birstall and Greetland Orders, was ordered to be reported for third reading 
in the House of Lords. 


———— — M — M  ——— M €€— UD 
ERNFIUEIIINADSOCUSCENUUENEOLIU TS 


Unemployment Insurance.—The Board of Trade give notice that 
the umpire has decided that contributions under the National 


Insurance Act gre payable in respect of : — 


Workmen employed by electric supply companies, and described as 
carpenters engaged in constructional woodwork and general repairs to 
buildings, engine fitters’ labourers, moulders and moulders’ mates, 
machinist (attending to machine tools), painters, plumbers and mates, 
and timber man and seaffolder. 

Workmen engaged in the work of installation and maintenance of 
electrical machinery and conductors, manufacture and assembling of 
main switchboard parts, and the erection of main switch boards, including 
rheostata, controllers, contractors and. brush gear (excluding winding of 
coil in all cases), manufacture of parts of commutators and collectors, 
toolmakers, making tools for use in connection with the manufacture 
of any of the instruments or apparatus mentioned above. 

Workmen employed by the medical department of the Admiralty, and 
described as electrical fit'ers, who are engaged in the work of gerneral 
re pairs of electrical machinery. 

Labourers engaged in mechanical engineering establishments who are 
engaged in work in connection with any manufacturing process carried 
on, including general shop labourers, 


The umpire has decided that contributions are not payable in 
respect of :— 


Workmen employed by a gas comgany and engaged wholly or mainly 
as gas engine men attending gas engines and electrical plant. 

Workmen employed by a railway company and engaged wholly or 
mainly in oiling point rods, pulleys, signal arms and other connections. 

Workmen employed by electric supply companies, and described as 
follows :—Ash cleaners, "boys" (porterage and general cleaning), coal 
trimmers, labourers and = measurers, condenser attendants, dynamo 
cleancra, engine drivers and cleanera, foremen. gieasers, gate and time- 
keepers, instrument and meter testers and calibrators, inspectors, loco 
drivera, lamp trimmers, labourers (cleaning and generally assisting), “lady 
attendants, ‘regulators (switchboard and battery attendants), storekee pers 
and assistants, shift engineers, sub.station attendants, transformer and 
dynamo attendants, water softener attendant, water and pump atten- 
dants, box inspector, installation inspectors, gangers (if not employed 
wholly or mainly by way of manual labour), street lighting attendanta, 
yardmen, clerks, canvassers and collectors, carmen, draughtsmen, lift 
attendants, * typists (male and female), telephone girls, &c." 

Workmen employed by a firm of manufacturers of miners’ lamps and 
engaged in brass founding, screwing and drilling tin and sheet. metallie 
work in the course of manufacturing miners’ lamps, not being in a 
mechanical engineering establishment. 

Ntorekeepers' assistants and storekeepers! labourers employed in a 
mechanical engineering establishment. 

Workmen engaged in the work of making and assembling electrical 
meters, arc lamps (including quartz and silica lamps) and the manu. 
facture of glow lamps, armature and coil winding (including the assem- 
bling and insulation of commutators and collectors, whether mica or 
otherinsulators), manufacture of parts and assembling of parts of speedo- 
metera, 

Workmen described as block instrament makers and engaged wholly 
or mainly in the manufacture of block instruments for railways. 

Workmen employed by a firm of manufacturers of tubes from strips 
and solids, and engaged wholly or mainly in the worx of grinding. 

Workmen engaged in the manufacture of non-conducting compositiong 
for boilers and steam pipes. 
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COMMERCIAL AND INDUSTRIAL SECTION. 


——— —— ÁÁiib» 9—4»— ae 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


BRITISH NOTES. 


Automatic Telephone Exchange.—The Postmaster-General has 


decided to equip a new automatic telephone exchange at Hereford on 
the Lorimer system. 


' Barnet.—The North Metropolitan Electrical Power Distribution 
Co. will apply for a provisional electric lighting order. 

Beckenham.— The question of supplying electricity in West 
Wickham is under consideration. 

Bedworth.—The Council are negotiating with the Warwickshire 
and Leicestershire Electric Power Co, for a supply of electricity for 
publie and private lighting. 

Blackburn.—On the 4th inst. the Council approved the proposal to 
increase the salary of the electrical engineer (Mr. P. P. Wheelwright) 
from £500 to £700 by four yearly increments of £50. 

Bradford. — Electric supply cables are to be laid along Gaythorae- 
road. New Cross-street. Murgatroyd-street, Raymond-street and 
Mavo-avenue at a cost of £1.114. A change is to he made in the 


Supply in the Allerton, Daisy Hill. Duckworth-lane and Toller-lane 
districts, from d.c. to a.c. at a cost of £2.111. 


Brighton.— Last week the Council approved the recommendation 
of the engineer and manager (Mr. J. Christi?) to reduce the charge for 
electric current for heating and coo king purposes in the parizhies of 
Pateham and Preston Rural to Id. per unit. 

The salaries of a number of officials of the electricity supply department 
were increased on the recommendation of the Lighting Committee. Par- 
ticulars of thes» inerea:es were given in our last issue. 

Clayton (Yorks).— The Council have invited the Yorkshire Electric 
Power Co. and Bradford Corporation Electricity Committee to 
appoint representatives to discuss the question of electricity supply 
at à joint meeting of the Clayton and Queensbury Councils. 

Darlington.—Last week Councillor Wooler. chairman of the 
Electricity and Light Railways Committec. said that the demand for 
electric power was increasing rapidly. Nearly all the works in the 
town were now being driven by it. and they were supplying current 
to 382 motors of 4.250 n.p. The demand for electricity for lighting 
was also increasing. and they would soon have to consider the ques- 
tion of supplying current through slot meters and also for cooking 
purposes. 

Dundee.—The experiment of a fare of a penny all-the-way was 
introduced on the local tramways 12 months ago, and the total 
revenue for the past vear was £61.104.. 0s. 34d., compared with 
£61,520. 16s. 74d. for 1910-11. On five of the routes there was an 
increased revenue. and on four decreased revenue. the principal 
decrease being on the Lochee section. and the net drop in revenue 
is £416. 16s, 4d. "The receipts per car-mile average 11.21d., and 
there is a large increase in the number of passengers carried. 

Hornsey.—Sanction has been received to a loan of £8.791 for 
additional generating plant. 

Kidderminster.—The Board of Trade have intimated that they 
will renew for a period of seven years the powers held by the Kidder- 
minster & Stourport Electric ‘Tramway Co. to run tramcars between 
Kidderminster and Stourport. 

London County Council.—On Tuesday the Finance Committee 
presented a return relating to the debt of the various London local 
authorities at March 31 last : The London County Council tramways 
debt amounted to £9,465,500, an increase of £566.401 on the previous 
year : whilst the electric lighting debt of the borough councils stood 
at £5.462.441. or a decrease of £5,968 on the previous year. 

Electric Lighting of Crossness, —lt& was agreed to enter into an agree- 
ment with the Erith Council to supply eleetrie current to the southern 
outfall works of the Crossness pum ping station, 

Marylebone (London).—The Electric Supply Committee report 
that there is a net profit of £85,646 on the past year's working of the 
electricity undertaking. 

Oldham.—The amount expended on mains last year exceeded the 
existing borrowing powers by £3.659, and application has been made 
to the L.G. Board to senetion th» borrowing of £4.090 in addition 
to the £8.000 already asked for. 

The Electricity Committee have declined to accede to the request 
of the Tramway Committee fora reduction in the cost of energy owing 
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to the small profit made during the last year and to the anticipated large 
Increase 1n the price of coal for the current year. s 

Ottery St. Mary.—Messrs. J. & W. Purves have informed the 
Council that they propose to apply for a provisional electric lighting 
order. but. Mr. Coleberd is already erecting electricity works and 
hopes to be able to give a supply in September, end the Council have 


therefore notified. Messrs. Purves that they cannot support their 
pplication for à provisional order. 


Oulton Broad.—L::t week the Council considered a letter from 
Oulton Broad Electricity Co. stating thet circumstances hed arisen 
which mede it necessery to sell the outride plant without giving a 
supply of electric current. The company elso asked the Council 
to release them from their undertaking and generally to determine 
the whole question. 

Mr. Cox moved that a resolution possed at the last special meeting he 


rescinded ; that £1,000 be offered for the outside plant and that current 
he taken from Lowestoft. 


Mr. Humphery moved that. the Council have nothing to do with the 
Company, this amendment being carried by eight votostosix. 


Poplar (London).—The General Purposes Committee have decided 
to promote Messrs. V. H. Cruikshank and E. R. Ingram, station 
superintendent and managing superintendent respectively, toa higher 


grade. and to increase their salary to £200. rising by annual incre- 
ments to £250 per vear each. 


Rail-less Traction.—Ramsbottom Council's. bill, authorising the 
equipment of rail-less trolley routes. has received Royal Assent. and 
contracts for the overhead equipment end for three cars (at a total 
estimated cost of £10,000) will shortly be placed. 

Germiston (Transvaal) Town Council are recommended to adopt 
rail-less trolley traction. but to defer their decision until tenders 
have been obtained for rail tramways and also for the trackless 
system. The capital outlay is estimated at £40,000, 


Registered Telegraphic Addresses.— The Postmaster-General notifies 
that on the Ist prox. a new system in connection with registered 
telegraphic addresses in London will be introduced as an experiment. 

It is stated that the number of telegraphic addresses in the metropolis 
has become so large and is increasing so rapidly that the time taken in 
the Central Telegraph Office in consulting the records delays the circula- 
tion of the telegrams. The new system provides for the insertion in the 
registered address of an "indicator ". word. which will enable tele- 
graphists to send telegrams to the appropriate delivery office without 
reference to records. No charge will be made for registration of the 
additional word or for its transmission in inland telegrams, and for the 
present the adoption of the system will be optional. 


Sevenoaks.— Mr. Cecil E.. Currie has notified the Rural Council 
that he will apply to the Board of Trade for a provisional electric 
lighting order for the parishes of Westerham. Brasted, Sundridge. 


Chevening, Dunton Green. Riverhead, Sevenoaks Weald. Seal. 
Otford and Kemsing. 


Sheffield.—The tramway track in West Bar and a portion of 
Gibraltar-street is to be renewed. as is also the track in a portion of 
South-road, when the opportunity is to bo taken to double the line. 
The tota l estimated cost of this latter work is £1,302. 


Spalding.—Mr. W. T. Pressland has intimated that he will apply 
for a provisional electric lighting order. 


St. Annes.— The Council have decided to increase the salary of 
the electrical engineer (Mr. J. H. Clothier) end to apply to the Board 


of Trade for a provisional order to authorise the supply of electricity 
in Lytham. 


Stepney (London).—The Council are recommended to carry out 
extensions of the clectricity supply undertaking at a cost of £137,750. 


Taunton.—The National Electric Construction Co. have accepted 
the offer of £1,000 made by the Corporation in full settlement of the 
liabilities of the Corporation under the free wiring agreements, and 


a clause is to be inserted in the bill to authorise this arrangement and 
to vest installations in the Council. 


Tonbridge.—The Council have decided to instal a 100 kw. Diesel 
oil engine and dynamo at the electricity works at a cost of £2,400. 


West Ham.—The Electric Lighting Committee have decided to 


increase the salary of the sales manager (Mr. F. Farndon) from £300 
to £350 per annum by annual increments of £25." 


N, 


deal ER 
med i 
UN 
rks 
na 
Do 
Inr i^a 
| (RE 
Lip. 
best 
ETE 
jn, de i 
py 
| he 
4d] 
ion 
Jet 
("T 
The 
ond 
m 
de? 
T] 
ev » 
bt, 
epit 
MU ` 
abut 
i 
E 
"m 
y ae 
pur 
[ou 
«Ia 
i. N. 
LM 
ual 
le^ 
| ar 
Nd 
m» 
em l 
mi + 
n* j 
du 
ded 
E iN 
ye 
[ee 
p 
ID 
ye 


589 


THE ELECTRICIAN, JULY 12, 1912. 


undertaking, and specifications for a new and up-to date system have 
been submitted by the Postmaster-General The contracts for the new 
equipment have been placed with the Western Electric Co. and Siemens & 
Halske. 

Nairobi (East Africa). —The Nairobi Electrie Power & Lighting Co. 
(Ltd.) are about to erect an additional power station. 

South Africa.—The “ British & South African Export Gazette’ 
says plans are In preparation for an electric power plant for the 
Shamva Mine, estimated to cost £100,000, 

It is stated that Johannesburg Corporation intend to expend £195,056 
on extensions and improvements of the electricity supply, tramway and 
gas unde taking, and of this sum £127,000 ix re quired for power station 


Walsall.—On Monday the Council decided to increase the salary 
of the borough electrical engineer (Mr. A. S. Barnard) from £450 


to £500 per annum. 
Mains are to be extended in three roads at a cost of £797. 


An inquiry was held here last week into the application of tho 
Corporation for sanction to borrow £10.000 for extensions of the 
electricity undertaking. 

The Town Clerk explained that £3,612. 95. 9d. was for mains, £2,010 for 
additional plant for sub-stations, and £750 for consumers’ transformesr. 
They estimated that the £3,612 for mains would suffice for two vears. In 
consequence of increasing demands, the opening out of new distriets and 
the applications for current for power, they had already had to exceed 

pl: int, mains and cables. 

It is proposed to establish electricity supply works for the town of 
George (Cape Province). 

Spain.—The Ministry of Marine have been granted extraordinary 
credits for various purposes, including about £21,000 for renewing and 


the amount sanctioned. 
The borough electrical engineer (Mr. A. S. Barnard) said they had in 


m 
view additional current for traction owing to an increased number of cars 
Further prospective expenditure would consist probably of additional 


repairing submarine cables. 


Uruguay.—The “ Chamber of Commerce Journal 
Montevideo electricity supply works a 6.000 m.p. turbine engine is 
being installed to reinforce the present plant, whieh is in-uflicient to 
supply the increasing demand for power and light. 

A cable has been laid to Sayago for public and private supply, but more 
especially to provide 500 H.P. for the new cement works there, and the 
latter figure is expected to be doubled. 

Two stations are nearly ready for opening at El Cerro, and plans have 
been submitted for street lighting. Persons who made demands for light 
and power prior to March 31, 1912. are exempt from line taxes, while 
others must pay a tax per lamp and another for each horse- power of thei 
demand. An engineer has been commissioned to visit the principal 
cities and towns of the republic to prepare plans for future stations, He 
has visited Punta del Este, Maldonado. San Carlos and Pando, and the 
erection of stations there will make a total of 32 Government-owned 
stations. Tenders will be invited for the machinery. The cities and 
towns of Uruguay are also to be connected with an up-to-date tele phone 


system, Government owned. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Birkenhead.—The accounts of the electricity department for the 
year ended March 31 show capital expenditure £176.797 (increase 
£16,429), of which £131,018 is outstanding. 

Revenue was £33,730, and gross profit, after providing £228 for de- 
preciation of motors, are lamps. &e., and for bad debts, was £13,159. 
After mecting capital charges there remained £643 for renewals fund and 


rotaries, 

Watford.—The Rural Council have been asked to approve appli- 
cations by Mr. Fraser and the Colno Valley Electricity Co. for 
provisional electric lighting orders for Chorleywood and by the 
Northchurch Electrie Light & Power Co. for consent to an order 
for the supply of electricity in the parishes of Rickmansworth and 
The Council have decided to withhold their consent 


C soys that at 


Watford Rural. 
to the Northwood Company's application. 

Wireless Telegraph Notes.--A Consular report on the trade of Iquitos 
(Peru) for 1911, states that the Telefunken system of wireless tele- 
graphy is being continued. and it is hoped to establish direct communi- 
cation. with Lima across. the Andes, 6.000 metres high. New 
towers have been erected at Iquitos and Lima, on the Cerro San 
Cristob»]. The cordilleras begin at 50 km. from Lima. and the width 
of the highest part is 300 km. Thence to Iquitos is 700 km., as to 
which there is no difhiculty. Experiments carried on between a 
steamer at Valparaiso and another at Bahia Blanca, which are 
1.250 km. apart with the cordilleras between. at a height of 6.000 
metres. gave an excellent communication with a power of 1-5 kw. 
Thenext important link will be with Manaos. 

It is announced that the Portuguese ’arliament have approved 
the provisional contract: with Marconi's Wireless Telegraph Co. for 
the erection of wireless telegraph stations and that the Bolivian 
Government have aecopted the Company's terms for the erection 
of seven stations im Bolivia. i 

Outing.--The whole of the employés of the Lancashire Dynamo & 
Motor Works had a trip to Blackpool on Saturday, where the 
numerous company (which included the directors end their wives) 


partook of an excellent dinner at the Victoria Cafi. 


COLONIAL AND FOREIGN NOTES. 


"says the Munici- 


£1.200 for relief of rates. 


Birmingham.-—The accounts of 
the year ended Mareh 31. show capital expenditure 
(increase £815,307). 

Total revenue was £440,100 (compared with £318,882 in previous vear) 
working expenses were £267,527 (£196,379), gross profit. was £172,513 
(£122.503). and after providing for capital charges and placing £50,000 
to reserve, the surplus was £46,047. Car-miles inside and outside City 
10,419,243. (7.975.662) and pissengers. (City lines. only) were 
Average traffic revenue was 1-:045d. (11-58d. 

The revenue 


‘the tramways department. for 
£1.570.037 


Argentina, —l'he ** Review of the River Plate 
pality of Florencio Varela (Province of Buenos Aires) rejected. the 
end recently invited new ones for an electric light | 

were 
13,475,300 (84,727,449). 
per ear-mile and. working ex penses were 6-907d. (7:300d.). 
and working ex penses shown above include amounts payable to and by 
other local authorities and the Birmingham & Midland Tramways Joint 
Committee for through running facilities. 

Bristol.--Tne accounts of the electricity department and the 
report of the Electrical Committee for the vear ended March 25 were 
adopted bv the Corporation on Tuesday. 

The gross receipts amounted to £89,269. and the gross expenditure to 
£39,097, leaving a gross profit of £50,172. which, with amount trans- 
ferred from redemption and sinking fund account (£391) and bank in- 


terest received (£53) left £70,616. 4s. 2d. available towards dividends on 


stock, interest on loans, &c. (£22,192), repayment of capital borrowed 


(£25,240), expenses re exchange premises (£185). leaving a halance on 
the year's working of £2.998. 198., which, with £2.628 from last acconnt, 
made £5,627. Gs, 9d. Out of this sum has been appropriated proportion 
of capital expenditure in equipping the exchange premises (£468). wages 
of permanent workmen engaged on capital work not chargeable to loan 
account (£197). one-third cost of are lamp lowering gear (£198), one-third 
eost of substitution of three-phase for single-phase alternator at Avon- 
bank (£367), leaving a balance of £4,398 to carry forward. 

The Committee reported that, from a combination of cirenmstances 
which could not be foreseen, the reserve (for rerewals) fund had aceu- 
mulated a larger sum than was necessary, and they had instructed Prof. 
Dicksee to review his original recommendations and advise upon the 
present and future positions of the fund. Prof. Dicksee had advised that 
in the altered cireumstances, if no further additions are mace to the fund, 
and if the fund is accumulated at 3 per cent. compound interest by the 
time the whole of the assets chargeable against it have been renewed, the 
fund will show a balance of £6,989. 12s. 6d.. being a surplus sufficient to 
meet any likely contingencies. In these cireumstances it is not pro- 
posed to make any further contributions to the fund. 

The amount of capital borrowed on the security of the rates for the 
undertaking is £837,091. 9s. 6d.. of which sums of £220,110. 16s. 2d. and 
£6,063. 163. 3d. (£236,188. 12s. 5d.) have either /been-actuallysm paid. to 


first tenders, 
station for public and private supply. 

Bolivar (Province of Buenos Aires) Municipality recently received 
tenders for the erection and equipment of electricity works. 

Negotiations are in hand for the provision of electricity supply at Villa 
Nueva (Province of Cordoba). 

Australasia.— Imports into Now Zealand in 1911 included elce- 
trical machinery to the value of £256.474 (com pared with £207.565 
in 1910). and ges and oil engines £134,456 (ag vinst £92.984). 

The Morocco Adjudications Commission require tenders for 
supply of 1.400 telegraph poles, about 21 ft. in length and impreg- 
nated with sulphate of copper. Tenders to the Président de la 
Commission Générale des Adjudice tions, Dar En-Niaba. Tangier, by 


July 17. 

Customs Decisions.—Reccat decisions of the Danish Customs 
Department as to import duties heve been published, with an 
announcement that electrical xpporetus made up of different com- 
poneat ports such as alternators. switches, fuse boxes, &e., which 
cannot from their nature end composition be referred to any other 
number of the taritf, will b» included under tariff No. 301 (** Un- 
specified goods "). dutiable at 74 per cent. ad val.. provided the 
Customs examiners are in any doubt 2s to what can really be said to 


be the characteristic components of the article. 

Electric Traction in Holland.—1t is reported that the Allgemeine 
Elektrizitsts-Gesellzchsft, of Berlin. has obtained a concession for 
the construction of an electric rvilwey from Vaals, via Guelpen, to 
Mastricht. The cost of constraetion is estimated at 1.200.000 
gulden, towards which the Government is said to have granted a 
State subsidy of 325.000 gulden. 

Lourenco Marques.-—" South Africa "says the Governor-General of 
Mozambique is considering plans for electric power plant for Delagoa 


Bay. 
Delagoa Bay Corporation recently acquired the existing telephone 


D: 48 AB 
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the lenders or accumulated for the purpose of doing so as opportunity 
offers, so that the difference (£600,902. 17s. 1d.). less the balance accu- 
mulated in reserve (for renewals) fund (£24.254. 13s. 5d.). and the balance 
now carried forward, or £572.2230. 134. Id. net is the outstanding capital 
debt represented by the assets of the undertaking. The capital of the 
undertaking is £850,776. 53. 8d. (made up of £837,091. 05. Gd. borrowed, 
and £13,684. 103. 23. contributed out of revenue). The capital expen- 
ded amounts to £857,457. 1s. There are sundry borrowings sanctioned 
(£34.030) and loans will be raised as required. 

The number of consumers on March 25, 1912, was 3,883, a net increase 
of 297 during the year. The total connections to the mains are equiva- 
lent to 983.471 30-watt lamps (compared with 551,901) made up as fol- 
lows: 319.100 representing power. 255,355 private lighting and 9.016 
public street lighting. an aggregate net increase equivalent to 31.480 
lamps as follows: Power connections 26,251 and private lighting 5,229. 
The number of units sold was 10.458.916 (an inercase of 1,424.200), 
including 8.571.322 units to private consumers and 883,905 for public 
lighting (695 are lamps and 24 Incandescent lanterns). The maximum 
supply demanded is 6,445 kw. and the total maximum possible demand 
is 17.504 kw. 

The report of the engineer and general manager (Mr. H. Faraday 
Proctor) states that during the year the installation of the second 3,000 Kw. 
turbo-alternator has been satisfactorily completed at the. Avonbank 
works, and owing to the increased demand it has become necessary to 
instal a farther motor converter at Temple Back sub-station. "The 
total mileage of cable laid during the year was 44, bringing the total mile- 
age to 342}. Commenting upon the revenue returns, Mr. Faraday 
Proctor states that it would appear that they had now turned the corner 
as regards the fall in revenue from lighting due to the introduction of 
metal filament lamps. and that the undertaking has just commenced 
to reap the direct benetit which will accrue therefrom. But for the coal 
strike (which involved an additional eost of £1,621) the net profits shown 
would have been greater. The total costs per unit sold (0:842d.) have 
been reduced by 5 per cent., notwithstanding the extra expense of coal. 
The total number of new consumers (207) was the largest number re- 
corded in one year since 1904. 

In moving the adoption of the report and accounts, the chairman of 
the Committee (Ald. Pearson) stated that although they had improved 
their accounts the improvement had not ended, and in his opinion he 
thought that if he had to present the report next year he would have the 
opportunity of laying a somewhat more favourable account before them. 
Tt was clear that there was a natural growth, although the growth of 
lighting was small. The profit was cut into considerably by the unfor- 
tunate coal strike, although the increase in the price of coal itself was 
slight. They had also had several abnormal repairs. The growth of the 
output had been steady, and he thought it was the largest increase 
(1.424.000 units) they had had for 12 or 13 years. There was a con- 
siderable advance in the units sold for power. They put on last year 145 
motors, whilst this year the number was only 99. They now had 1,444 
motors (of 12,832 n.p.) on their system, against 138 motors (of 785 H.P.) 
10 years ago, so they would see that as far as that department was con- 
cerned they were growing rapidly. The Council did not quite recognise 
their troubles owing to the metal filament lamps. They had 787 more 
customers than in 1908, yet the revenue from private lighting was £5.217 
lexs. In the combined rate system they had found a new and very 
desirable customer and. method of charging. 


Elland.—The accounts of the electricity department for the past 
year show income £2.083, working expenses £1.517, and gross protit 


£566. Interest and loans instalment required £1,288 and the net 
result was a deficit of £722. 


Glasgow.—The accounts of the electricity department for the year 
ended May 31 show capital expenditure during the year £58,556. 
Total capital expenditure (less depreciation, &e.) is £1,893,443, and 
£343,149 has been redeemed out of sinking fund. 

The past years’ revenue was £270,650 (compared with £260,526 in 
1910 11), expenditure was £115,610. (£109,547) and gross profit was 
£161.049 (£150,979). Interest. and sinking fund required. £00,607 
(£99,746) and £54,828 (£44,552) has been placed to depreciation, leaving 
a balance of £6,524 (£6,680). Generation cost 0:3273d. (03483d.) per 
unit sold. and total statutory expenditure was 1-1614d. (1-23044.) to 
which was added 0-2057d. (0-2619d.) for depreciation, while gross receipts 
were D-49234. (1-5316d.), showing a balance of 0-0352d. (0-039334. ). 
Units generated were 54.088.835. (49.071.933), supplied to private con- 
sumers 42,721,349 (39.063,540), public lamps 1.565.895. (1,565,895) and 
hy contract 205.386 (193,655). There are 22.645 (21,166) consumers. 
The total maximum supply demanded was 61,007 kw. = 2,036,567 8 c.p. 
lamps (56.813 Kw.-- 1.893.800 8 c.p. lam px). 

The Electricity Committee's report states that the valuation of the 
undertaking for the year was £100,737, and. rates and taxes paid were 
£21.53. Daring the year the scheme to supply energy for cooking, 
heating and other domestic uses at Id. per unit without separate wiring 
has been continued with favourable results, and 560 consumers have 
avail d themselves of the scheme since its commencement in October, 
1910. The Committee recommend the reduction of the number of hours 
of the maximum demand per annum at the 31d. rate from 730 to 630 
per annum, all current over that quantity being charged at 1d. per unit. 
Motors supplied off the Corporation mains aggregate 6,018 (:.. 30,045 H.P.), 
compared with 5,375 ( -3.6831 n.p.) last year. The maximum load was 
25,021 kw. (23,524 kw.) increase 8:93 per cent. The fuel aceount shows 
that the purchase of recording water meters and other apparatus to 
ensure efficient combustion of fuel has been fully justitied. Coal used 


per unit generated was 3-258 Ib. (against 3:470 lb.), equivalent to a saving 
of 5,200 tons of coal. In addition to the substations for general pur- 
poses, transformers have been placed in consumers’ premises ;this is tho 
most economical method of meeting large demands. This plant now 
runs to an aggregate of 6,550 H.P. 


Gloucester.—The accounts of the electricity department for the 
year ended March 31 show ecepital expenditure £99,322 (increase 
£7.416). of which £13.817 has been repaid and £9,945 has been carried 
to sinking fund. 

The past year’s revenue was £13,102. (compared with £13,609 in 
1910-11), working and general expenses were £7,182 (£6.876). gross profit 
was £6,219 (£6,734), capital charges were £5,815 (£5,657) and net surplus 
was £404 (£1,077). 

The report of the engineer (Mr. F. H. Corson) states that the energy 
sold to the light railways department has declined in consequence of the 
use of meters on the cars, but additional business has been secured in 
other directions. The department suffered. from the railway and coal 
strikes, but no curtailment of the service was necessitated. The average 
price obtained per unit for the total supply was L-76d. (1-S2d.). Owing 
to the earliness of Easter, consumers! meters were read one week earlier, 
so that the sales and the revenue, so faras private consumers are concerned, 
are based on a 51-week year. and the financial outcome of the vear would 
be as good as that of the preceding year except for this fact and various 
items of extraordinary expenditure. The new plant was delivered in 
January, and the new turbo-generator has shown a considerable margin 
of economy beyond the makers’ guarantecs. The installation of super- 
heaters and mechanical stokers, and the proposed additions to the dis- 
tributing system. will be completed before next winter. The equivalent 
of 1.533 (64.567) 30-watt lamps is connected, the units sold were 
1,600,551 (1,633,672), and the maximum loads were 867 kw. (770 kw.) 
for lighting and power and 335 kw. (476 kw.) for traction. 


Hull.—The capital expenditure of the tramways department at 
March 31 was £511.273. The sinking fund amounts to £125,540 


d 
and the reserve to £121,028. 

Traffic revenue was £161.164 and total revenue £152,786 ; working 
expenses were £07,944, and gross profit was £24,842. After meeting 
capital charges, contributing £2,528 for street widening, paying £1,433 
for income tax and devoting £4,393 to meeting vear's deficit (£3,742) on 
the working of the Corporation's motor omnibuses and interest and loan 
instalment on the motor omnibus capital (£651). there was a balance of 
£21.111 ; £12.000 has been devoted to relief of rates and £9,111 placed to 
reserve. Passengers carried were 41,277,204, car-miles were 3,761,809 
and units used 4,728,903. "Traffic revenue per car-mile was 465d. and 
working expenses (including power) were 627d. The motor omnibuses 
carried 621,908 additional passengers and earned £2.223, but working 
and general ex penses were £5,976, resulting in the deficit of £3,742. 


Manchester.—The capital expenditure of the tramways depart- 
ment at March 31 was £1.908.595, increase £17.434. The total 
amount of sinking fund is £385,471, and of renewals and depreciation 
fund £447,507. 

Revenue was £856,780. and working expenses (including power) were 
£530.069, leaving gross profit £326,720, and after providing for interest, 
income tax, rent of leased lines, and writing off proportion of outlay for 
leaseholds, there was a balance of £250,516. Sinking fund and loan 
instalments required £50,856, reserve, renewals and depreciation fund 
£110,604, and interest and sinking fund for street Improvements £4,056, 
leaving £85,000 which has been contributed to relief of rates. 174.424.231 
passengers were carried (compared with 165,800,077 in previous year), 
18,076,999 (17.367.200) car-miles run, and 29.890.427 (29,063,006) unita 
used (- 1-653 per car-mile, compared with 1-673). Total revenue. per 
car-mile averaged 1-375d. (11-195d.), workingex penses, including power. 
were 7-O37d. (7174d.). gross profit was 4:338d. (£0214.), and the amount 
contributed to relief of rates 1:129d. (1-036d.). The length of single 
track open (including lines over which the Corporation have running 
powers) is 184 miles 1,724 vds. The price paid to the Electricity Com- 
mittee for current was L-O16d, (0-998d.). Phere are 617 cars in stock and 


30 are in course of construction, ‘The profits of the parcels department 
were £2,881 (£2,484). 


Oldham.—The accounts of the clectricity department for the year 
ended March 25 show capital expenditure £306.746 (increase £5.872), 
of which £89.179 has been repaid. 

Revenue was £43,771 (compared with £42,281 in previous year), work: 
ing expenses were £23,083 (£22,044), gross pront, after adjustment of 
income tax, was £20,691 (£20,237), and, after providing for capital 
charges and £1,044 for expenditure on meters. the net profit. was £665 
(£1,301). There was no expenditure out of revenue on meters in the pre- 
vious year, so that there is really an increase and not a diminution in net 
profit. Coal cost 0-379d. (0-354d.) per unit, works costs were 0-669d. 
(0-684d.) and total revenue costs 09244. (0-02040.). Units generated 
were 6,875,365 (6,505.997) and sold 5,902,476 (5.748.071). Maximum 
load was 3,560 kw. (3,365 kw.), and load factor 19:16 (19:5). Phe aver- 
age price obtained from all sources was 1-730d. (l'744d.). There are 
1,586 (1,342) consumers, with 206.048 (184.362) 8 c.p. lamps connected. 

The report of the engineer, Mr. S. W. Newington, states that on June 
24, 1911. the flat rate for lighting was reduced from 4d. to 31d. per unit, 
and the unit rate (in addition to the rate of £2. 10s. per kilowatt per 
annum) for power from (-5d. to 0-4d. to all consumers of 25 H.P. and over, 
and the charge to the Parks, &c., Committee was reduced from 23d. to 
2d. per unit on March 25, 1911. 
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Rathmines.—The accounts of the electric supply department were 
adopted at the meeting of the Council last week. 

Mr. Anderson, chairman of the Electrie Lighting Committee, said the 
revenue increased by £947 and the working ex penses by £218. The net 
profit on the undertaking was £382. 

Sheffield.—The accounts of the tramways department for the year 


ended March 25 show capital expenditure (less depreciation on old 


horse traction) £1.249.223. of which £20.409 was spent during the 


year. Thetotalamount of thesinking fund is £377,065 and of the 


renewals fund £14,405. 

Revenue was £344,133 (com pared with £323.098) and working ex penses 
were £196,607 (£156,025). Interest and sinking fund required £82,487 
(£80,204), and the net surplus £61.334 (£53.209) has been disposed of as 
follows: Renewals fund £25,412 (£21,396), special purposes fund £2,000 
(£2,000), surplus fund £7,034 (£3,272), district rate £26,889 (£26541). 
Total revenue per mile was 10-688d. (10-178d.), working .ex penses, 
including power, were 6-606d. (6:341d.)..— Passengers. carried were 
90,459,851. (84.500.331). car-miles run 7,720,026 (7,618,383), and units 
used 13,772,171 (12.699.319). The average fare per mile was 0-416d. 

The accounts of the electricity department show capital expenditure 
£1,.078,710 (increase £85,185) and £223,790 has been paid or accumulated 
for redemption of debt. Revenue was £96,867 (compared with £86,386 
i previous vear), working and general expenses were £37,453 (£28,724), 
gross profit was £59,114 (£57,662), and capital charges on productive 
capital were £47,792, leaving net protit £11,621. Interest and sinking 
fund on unproductive capital absorbed £9,780. There is thus an actual 
surplus of £1,841, making the aceumulat ^d surplus £6,975, 

The accounts were approved by the Council on Wednesday. 

Winchester.—The accounts of the electricity undertaking for the 
15 months ended March were approved by the City Council on Friday. 

The total revenue for the period was £15,389. 15s. 7d., and the working 
expenses were £7.282. 3a. 6d., leaving a gross profit of £8,107. 12s. 6d. 
After providing for interest and repayment of capital (£375. 3s. 5d.). bank 
intereat (£1.06. 75. 2d.), interest paid tothe Winchester Electric Light & 
Power Co. (£3,054. 14s. 10d.), revenue contributions to capital outlay 
(£33. ls. 5d.) and acquisition expen ecs(£2,545.. 10 . 4d.). The net 
balance is £135. IXs. lld. 

The total borrowing powers are £113,129, of which £93,129 has been 
reised, and the gross capital expenditure is £92,903. The total revenue 
was £15,390 and the working expenses were £7,282. Interest required 
£5,015, and £375 hos been set aside for loan redemt pion and interest, ana 
2,711 appropriated for other purposes. There are 1,100 consumers and 
there are 89 motors of 226 kw. connected. There were 585,288 units sold 
for lighting. 71,797 for power and 9,375 for heating. The maximum load 
was 439 kw. and the total capacity of the plant is 850 kw. 


TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


The Electricity department of WarsaLL Corporation invite 
tenders for high and low-tension switehgear for their Darwall-street 
substation, Specification and conditions of contract from the 
borough electrical engineer. Mr. A. S. Barnard. and tenders must be 
delivered to the Town Clerk, Council Offices, Walsall, by noon of 
Tuesday, July 30. See advertisement. 

The Electrical Committee of BRISTOL Corporation invite tenders 
for the supply. delivery and erection of coal-elevating and coal-con- 
veying plant at the Avonmouth electricity works. Copies of speci- 
fication and general conditions, together with drawings, may be 
obtained from the engineer and general manager. Mr. H. Fereday 
Proctor, M.Inst.C. E.. to whom tenders must be delivered by 10 a.m. 
of Monday, July 22. See advertisement. 

The Electric Light Committee of SHEFFIELD Corporation invite 
tenders for the building extensions required in connection with the 
electric power station, Neepsend. | Specitication. forms of tender. &c.. 
from the offices of tho Department, Commercial-street. Sheffield. 
Tenders must be delivered by 10 a.m. of Friday, July 26. Further 
particular3 are given in an advertisement. 

The Guardians of Bi&&ENu EAD Union invite tenders for supply of a 
set of X-ray (12-inch spark) and electrotherapeutic apparatus, suit- 
able for infirmary purposes, Tenders addressed to the Clerk to the 
Guardians, Mr. John Carter, Poor Law offices, Birkenhead, by noon 

of July 23. Further particulars are given in an advertisement. 

The Electricity Committee of DuBLIN Corporation are prep»red 
to receive tenders for the supply and also for the supply and erection 
of transformers. Specifications, &e., from the city electrical engi- 
neer, Mr. Mark Ruddle, Fleet-street, Dublin. Tenders to the 
Ch^irman of the Electricity Supply Committee, 3, Cork-hill, Dublin, 
by noon Thursday, July 18. See an advertisement. 

Tenders are invited by the Commonwealth of AusTRALIA for the 
supply and delivery of telephone material, including switchboards at 
Adelaide, common battery and automatic switchboards at Sydney, 


| common battery switchboards at Melbourne, aid accumulators for 
main telegraoh circuits and motor generators at Hobsrt,.— Tender 
forms. specifications, &c., may b^ obtained at the Commonwealth 
Offices, 72. Vietoria-street. London, S.W. Nee an advertisement. 

The COMMISSIONERS OF H.M. Works AND PUBLIC BUILDINGS invite 
tenders for the supply of carbons for arc lamps during two years from 
Aug. 1, 1912. Forms of tender. conditions of contract, &c.. mav be 
obtained from the Storekeeper. 12. Lambeth Palace-road, London. 
S.E., where samples of the carbons now in use may be seen. Tenders 
must be delivered by 11 a.m. of Thursday, July 18. addressed to the 
Secretary, H.M. Office of Works, Storey's Gate, London. S.W. 

The CowMissroN ERS of H.M. Works and Pusitic BvrrpiNGs also 
invite tenders for supply of opal, &c.. lamp shades during three vears 
fron Aug. 1. 1912. Forms of tender, conditions of contrast, &e.. 
from the Storekeeper, 12, Lambeth Pelace-road, London. S.E. 
Samples may be seen on application to the Storekeeper. 20, New- 
ington Butts, S.E. Tenders by 11 a.m. Thursday. July 18, to the 
Secretary, H.M. Office of Works, &c., Storey's Gate, London, S.W. 

ABERDARE Urban District Council also invite tenders for tho supply 
and erection of additional plant. &c.. at the generating station. in- 
cluding machinery, fittings. trenches, &e., engines, dynamos. static 
balancer booster and switchboard and connections, piping. &e. 
Specifications, general conditions and form of tender may be ob- 
tained from the clerk to the Council, Mr. Thos. Phillips. and. plans 
may be inspected at the offices of Mr. Stephen Sellon, 36. Vietoria- 
street, Westminster, S.W. "Tenders by Monday, July 29. 

SALFORD Guardians want tenders by July 25 for electric light, 
telephone and fire alarm installations for their infirmary at Hope. 
Pendleton. Specification, &c., from the Clerk. or from Mr. E. M. 
Lacey, 78, King-street, Manchester. 

The Gas and Water Committee of Ruonppa Urban Council 
invite tenders for the execution of the following works: Section A: 
Refuse destructor (furnaces, flues, boilers, pipes, &c., Section B: Gen- 
crating plant (engine, alternator and exciter, condensing plant, pipe- 
work an4 accessories) ; Section C: Electricity supply mains (calles, 
troughing, trenching, joint boxes, overhead distributors and house 
services); Section D: Transformers and switchgear (sub-station and 
generating works. transformers, switchgear, instruments and meters). 
Specification, &c., from the consulting engineers, Messrs. Robert 
Hammond & Son, 64, Victoria.street, Westminster. Tenders 
to the clerk of the Council, Mr. W. P. Nicholas, Public Offices, 
Pentre, Rhondda, by noon, Thursday, July 18. 

IsLINGTON (London) Lighting Committee require tenders by noon 
July 24 for supply and erection of 3,000 kw. steam turbine alternator, 
exciter, condensing plant. switchgear. &e. Specification from the 
Electrical Engineer, 50, Eden-grove, Holloway, N. 

Tenders are required for the wiring on the Stannos system of 
extension buildings of BRIDLINGTON Grammar School. Specification 
from the Borough Electrical Engineer. Tenders to Mr. A. Thornton, 
Bridlington Grammar School. by July 24. 

"ovTH DuBLIN Guardians want tenders by noon, July 24.f or the 
supply and erection of electric motors for driving laundry and bake- 
house machinery. Specification from the Clerk, 1, James’s-street. 


Dublin. 

GLascow Corporation require tenders by 10 a.m.. July 20. for the 
supply of an engine and a dynamo for the electric lighting of Craw- 
ford-street and Hag-hill refuse disposal works. Particulars from the 
City Electrical Engineer. 

ASHTON-UNDER-LYNE Education Committee require tenders by 
noon, July 15. for the electric lighting of the Mechanics’ Institute, 
Church-strect, Ashton-under-Lyne. Specifications from the Educa- 
tion Office. 

NUNEATON Corporation require tenders bv 10 a.m. Julv 16 for 
supply of ono elcctrically-driven turbine type boiler-feed pump, with 
pipework valves, &e. Specification, &c., from the Borough Electrical 
Engineer. 

Tenders are wanted by July 17 for a c.c. motor for the district 
Asylum, ENNISCORTHY. Specification from the Clerk. 

ASHTON-UNDER-LYNE Electricity Committee require tenders by 
noon July 30 for 400 kw. motor-generator, 320-pipe fuel economiser, 
two boiler-feed pumps, coal elevator and conveyor and ash elevator, 
Specification, &c., from the Borough Electrical Engineer. 

West Bromwich Council require tenders by noon, July 16, for the 
removal of existing centre tramway poles and supply and erection 
of additional poles and other works. Plans. &c.. may be inspected 
ot the office of the Borough Engineer. i 

NEWCASTLE-UNDER-LYNE Electricity Committee require tenders by 
noon July 15 for supply and laying of about 1,000 yards of v.b. miins, 

The NEW ZEALAND Minister of Public Works, Wellington, N.Z., 
requires tenders by noon, Aug. l., for the supply (at Lyttelton or 
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Christchurch) of valves and expansion joints, steel standards for 
transmission lines, and ferro-concrete standards for distribution line 
in connection with the Lake Coleridge electric power scheme. 
Specification from the Minister of Public Works, Wellington. 


Tenders are invited for public electric lighting in Maprip for 
15 years. Particulars are given in the ** Madrid Gazette " of June 23. 
Tenders to the Municipal Authorities before October 24. 


CHRISTCHURCH (N.Z.) City Council require tenders by 4 p.m. 
Aug. 16 for an electric motor and induced draught fan. Specification 
ean be seen at 73, Basinghall-street, London, E.C. 


Tenders are required by July 31 for the electric lighting. for 15 


years. of the town of MERIDA (Spain). Particulars are given in the 


“ Madrid Gazette " of June 21, which can be seen at 73. Basinghall- 
Street. London. E.C. 
Tenders will be received at the Town Tramway Oflices; DRESDEN, 
on July 22. for supply of 25 motor and 25 trailer ears. 
: PPE 
PIETERMARITZBURG (Netel) Corporation will reccive tenders until 


July 29 for the supply of steam turbine with tandem generators, 
switchboard and condensing plant. 


TENDERS RECEIVED AND ACCEPTED. 


London County Council have received the following tenders for the 
supply of Lt. cables, &e., required in connection with the Council's 
tramways :— 

Johnson & Phillips (accepted). cccccccsecseessseesesseeee £6663 5 0 
British Insulated & Helsby Cables.......... isa aes 0741104 2 
Western Electric Co.,,...... 


wor es, 60549 14 0 
Siemens Bros. & €o.,LLLLuL..... T aor Rone asus: X 6.750 6 10 
Callender’s Cable & Construction Co.........c.ccce ee ee ae 6.810 14. 4 
W. T. Glover & €o............ PREE ASN E INE . 6868 15 0 
W. T. Henley's Telegraph Works Co 


6.892 


*e96009509»5*0609682* $eto]2 . 


Chief officers" estimate £6,400. 

London County Council have also accepted the following tenders :— 

Scholey & Co., 20 sets of rheostats for electric cars, €R. 5s. n set. 

Pinchin. Johnson & Co., and Maritime & General Instruments Co., 
tramway parts, 

Stepney (London) Council have been recommended by the Elec- 
tricity Committee to accept the following tenders for supplies for 
12 months :— 

Mit rs (21 to 10 amperes), Reason Mf. Co., £362. 103. Twelve tendera 
received varying from £295 (not to specitication) to £752. 10s, 

Miters (25 to 100 amperes), Venner & Co., £479. 10s. Eleven tenders 
received, varying from £152. 105. (not to specification, 20 amperes capa- 
city only tendered for) to £538. Los. 

Demand indicators (24 to 100 amperes). Reason Mfg. Co., £687. 10s. 
Four tenders received, from £100 to £3,156. 5s. 

Time switches (10 to 25 amperes), Reason Mfg. Co.. £275. 
received, from £205, 5s. (not to specitieation) to £430, 


Time switehes (25 to 100 amperes). Venner & Co., £67. 
received, from ££1. 10s. to £69. 


Carbons, Sloan Electrical Co., £1,013. 165, 
from €891. 7s. Nd. to £1.290. 4s. Id. 


Fuse Boses, de., Crompton & Co., £285. 4a. 


Six tenders 
Six tenders 
Thirteen tenders received. 


Fight tenders received. 
The following tenders have been accepted by Hackney (London) 
Borough Council for supplies to the electricity department : — 


Leeds Fireclay Co., © U |“ shaped troughs (5 in.. 43 in.. 31 in.. 3 in, and 
23 in): T. Wrage & Co., ditto, 2! 


. 21 in. and 1} in. : Key Engineering Co., 
conduits : 


J. Joberaus & Co. blue Staffordshire tiles. The tenderof the 
Dussek Bitumen Co. for the supply of box compound is to be continued 
fora further period of three years. 

Shetheld Council has accepted the tender of Steel, Peech & Tozer 
for the supply and delivery of 750 tons of tramway rails ; the tender 
of the Cavendish Electrical Co. (at £58) for supplying and fixing a 
new reclining electric light bath at the Glossop-road. baths, and 
that of Gilbert Heatheote & Co. (at £963. 7s. 2d.) for supply and 


erection of roof principals and structural steel work at the Neepsend 
power station. 


The tender of the Foster Engineering Co. has been accepted by 
Battersea (London) Council for the supply for another vear of 
metal filament lamps for street Hvhting : and that of the Underfeed 
Stoker Co, at £328 to fita mechanical stoker, with motor-driven fan 
and control gear to a boiler. 


Walsall Council has accepted the tender of Vickers (Ltd.) (at £692) 
for a rotary converter and transformer at Darwall-street sub-station. 
and that of the British Westinghouse Co, (at £275. 103,) for switch- 
gear and connections. 


West Ham Council has accepted the tender of Whipp & Bourne 
for the supply of switchgear for the works power distribution board 
at the generating station ; that of Babsock & Wilcox (at £826) for 
the main economiser floor for three boilers (with c.i. gratings for two). 
The tenders of J. P. Hall & Co. and G. & J. Weir have also been 
accepted (at £272 and £306, 16s. respectively) for boiler feed pumps. 


Worksop Council have accepted the tender of Willans & Robinson 


for condensing plant at £829, and that of W. T. Glover & Co. for cables 
for two years at £613. 10s. 


Canterbury Council have accepted the tender of G. E. Dashwood 
for electrical work for six months and that of Mr. Philpot for elec- 
trical illuminations during cricket week at £40. 

Stockport Council have accepted the following tenders :— 

Brash Electrical Engineering Co., three rail-less trolley cars, £082 
each; Belliss & Morcom, 1.500 kw. mixed pressure turbine alternator 
and condenser, £5.763, and 500 kw. engine, £1,743. 

Spennymoor Council have accepted the tender of the Northern 
Counties’ Electricity Supply Co. for publie lighting. including 34 
120 c.p. and 268 50 c.p. lamps at £2. 105. por lain p for the season of 
10 months. 

An agreement has been entered into for the supply by Durha 
Corporation of eleetrie il energy to the Government Railway Depart mont 
at qd. a unit, the demand being estimated at 200,000 por month 

On Wednesday Birkenhead Council 2p proved a recommendation 
of the Tramways Committee to accept the tender of Siemens Bros, 
Dynamo Works to supply and deliver six tramears (with bodics by 
Hurst. Nelson & Co.). ez^h to seat sixty persons, for £4.374. 
Important Foreign Contract.— Following on their recent success 
in obtaining an order from the Japanese Government for four large 
gas-engine-driven alternators for railway work, Messrs, Dick. Kerr & 
Co., of London and Preston. have secured from sn important 
Japanese Hydro-electrie Power Co. what is probably the largest order 
for water-driven alternators which has been placed in this country. 
The order covers six alternators, each of 7,775 k. v.a. capacity, repre- 
senting over 60.000 H.P. It is particularly gratifying at the present 
time, when so much is heard of the competition, and even the 
alleged superiority. of foreign electrical manufacturers, that such an 


important. order should be secured by a firm which is not only 
British in name but also in origin. 


BUSINESS NOTICES. 


Mr. F. Harrison informs us that his connection with Metalite 
(Ltd.) as engineer and works manager has ceased. 


The Hill Publishing Co., 6 & 8. Bouverie-street, London. E.C., 
announce that, having taken over the © Engineering News " Pub- 
lishing Co.. New York. they will in future publish the ^ Engineering 
News " journal and all books issued by and in connection with that 
publication. 


Arthur Raybould and Saml. Huxley (trading as the Fleet Brass 
Co.). makers of gas and electric fittings. &c.. have dissolved partner- 


ship. Debts by the Fleet Bress Co. (Ltd.), 9 and 11, Fleet.street. 
Birmingham. 


Building Sites.—Mr. Frank Newman, land agent and surveyor. 34. 
Savile-row, London, W.. advertises some sites to be let on building 
leases. 

Plant for Sale.— Messrs. Cox Walkers (Ltd). of Darlington, adver- 


tise for sale one E.CLC, dynamo end two IO Nip. Marshall loco. 
boilers, feed pump. feed-water pipes. &c. 


Patent Development.—The owner of patent No. 16.183. of 1908, 
for '* Improvements in or relating to Telephony and Tolegraphy ~ 
desires to grant licenses, Particulars from Messrs. Lloyd Wise & Co., 
patent agents, 46. Lincoln's Inn Fields, London, W.C. 

The proprietor of patents Nos. 13.427/1906 and 880/1907. for 
"Improvements in dynamo-electric machines.’ desires to make 
arrangements by way of licence and otherwise for exploiting same 
in this country. Applications to Messrs, Haseltine, Lake & Co., 
Patent Agents and Consulting Engineers. 7 & 8. Southampton- 
buildings, Chancery-lane. London, W.C. 


The proprictor of British patents, Nos. 14.304/1899 and 16,489/1902, 
relating to improvements in and in the application of eleetrie motors 
for automobile vehicles, desires to enter into arrangements for deve- 
loping and working same in this country. Applicitions to Messrs. 
W. P. Thompson & Co., Patent Agents, 285, High Holborn, London, 
W.C. 

Advance in Prices.—The General Electric Co. announce that in 
consequence of the continued rise in prie? of raw materials and higher 
rates of labour and transit the following advances will be made in 
prices on and after July 15 :— 

UO Freezor fans and electric light supplies 5 per cont. ; generators, 
motors, combined sets stariers anl contcollors, transformers, switeh- 
boards, switehgear, engineering supplies (pp. 556-563 of catalogue). are 
lamps and accessories, transformers for Osram lamps, wires, cables and 
wiring accessories, heating and cooking apparetus. electric bells, batteries 
and accessories, special battery list, electro-medical apparatus and motor- 
car accessories (pp. 1,529-1,565) 10 per cent. ; tin fuse wire’and wire solder 
and fixtures (except wood blocks, b ad pendants, cardboard, silk and glass 
shades) 20 per cent. ‘The prices of the engineering supplies on pp. ött- 
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cables, rubber insulated (a) £23,156 (decrease 13.983), (b) £218,083 (in- 
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566 are withdrawn, and quotations will be given on application. 
p PATENT RECORD. 


are no advances in measuring instruments, arc-lamp carbons, Osram and 
Robertson lamps, wood blocks, bead pendants, shades, or motor-car 


accessories (pp. 1966-1572). Leaflet K 1,592, giving revised prices of 

telephone apparatus, will be supplied on application to the Company, SPECIFICATIONS PUBLISHED, 

67, Queen Victoria-strect, London, E.C. The following abstracts from some of the specifications recently published have been specially 
compiled by Messrs. MEWBURN, ELLIS & Pryor, Chartered Patent Agents, 70 and 72 


Annual Holidays.—The British Westinghouse Electric & Mfg. Co. 
notify that their works will be closed from 5:30 p.m. on Friday. | Chancery-lane, London, W.C. 
July 26, until 7 a.m. on Tuesday. August 6. for their annual holidays. 
Thev will not be able to receive or despatch any goods between the dna E nU 
A small staff will be in attendence to deal with matters At RV 1911 SrgeiricaTIc Ns. 

10,926 Automatic ELrecrric Co. Telephone Systems. 


13.492 KavsuTorFovicH. Transmission of electric power. 
R-mote-controlling apparatus for elcctrically-actuated 


1910 SPECIFICATIONS. 


28,161 HAZELHURST & LonostretHs (Ltp.) Centrifugally-operated contrivance for 
automatically intercepting or regulating the flow of an electric current frem a 


above dates. 


of extreme urgency. 
Imports.—The following are official values of electrical machinery, | 13.574 Bieicurst & Bieicuert. R- 
* travelling winches and the lixa. D. 
13.633 CawBESsEDES. Magneto ignition for internal combustion engines. (7 6 10) 


13,884 Rosenpers. Microphones. l 
Thi; invention consists in a pair of unloaded ard freely vibratire carbon diaphrapms 


material and apparatus imported into this country (a) during June, 
electrically connected ia parallel to on» pole are employed, these diaphraems being 


1912. and (b) during the current year from Jan. 1. to June 30, with 


the increase or decreases compared with the corresponding periods 
of 1911 :— mounted back to back in parallel planes and exposzd on their outer surfaces ur 
RT re ; . 2 eranen £2 $995 om 96" (n. aerial pulsations; whilst the carbon eranul.s. which are comprised in two independent 
Electrk al machinery (a) £80,399 (decrease £3,325), (b) £550,263 (in masses (or sets of masses) in contact with the inner surfaces of the respective dia- 
crease £9,961); *telegraph and telephone cables (4) £18,517 (submarine phragms, are contained in cup-shaped cavities in the outer fac:s of a pair of carbon 
£3,130, other than submarine £15.387) (decrease £7,724), (b) £159,876 blocks (or a double-faced block of carbon) insulated from both diaphriems and 
electrically conn:cted to the other pole of the circuit, the carbon bleck or biccks being 
fixed to opposite sides of a support in th? form of a disc or spider frame which extends 
between and serves to carry both diuphraems, for which purpose this intermediate 


(submarine £3,478, other than submarine £156,398) (decrease £28,790) ; 
2.378), (b) 
support is circumferentially flanged on each side so that each diaphraem may be 


£117,726 (increase £37.899) ; other electrical wires and cables, rubber- : sie i peat : i es 
1 aftog ) no: H ) . na “64 10* ° clamped against tne correspon Ine ange 24 means 0 an apertured protective cap. 
insulated (a) £6,199 (decrease £1,346), (b) £36.910 (decrease £6.493) ; 13,886 TuHoMAs.  Detachable coupling tor elzctrical connections. 


with other insulations (a) £6,933 (increase £4.532), (b) £25.044 (increase > 14:050 Huizer. Primary electric batterizs. 
£0.614): carbons (a) £6.061 (decrease £1.174), (b) £64,423 (increase Electrically-driven clocks or watch works of the primary or self-con- 


£482): glow lamps (a) £12.610 (decrease £2,637). (b) £169,266 (increase 
£15511); are lamps and electric searchlights (a) £2 (decrease £154); 
(b) £827 (increase £74) : parts of arc lamps and searchlights (other than 
carbons) (a) £6,328 (decrease £2,945), (b) £58,486 (increase £2,873) ; 
primary and secondary batteries (a) £5,293 (increase £2,733), (b) £28,900 
(increase £6,447). Total of electrical goods and apparatus, other than 
machinery and telegraph and telephone wire (a) £90.362 (decrease 
£8.128), (b) £721,821 (increase £33,301). 

* Submarine and other telegraph and telephone cables were included 
in one class in 1911, but are now divided into two classes. 

Exports.—The exports of electrical mechinery, material, &c., (a) 
during June, 1912, and (5) during the current year from Jan. 1 to 
June 30. and the increase and decreases compared with the corre- 
sponding periods of 1911. are as follows :— 

Electrical machinery (a) £140.350 (increase £7.040), (b) £928.244 
(increase £96,629); *telegraph and telephone cables (a) £149,936 (sub- 
marine £109,585, other than submarine £40,351) (increase £78,015), 
(^) £823,629 (submarine £640,281, other than submarine £183.348 (in- 
crease £405,749): telegraph and telephone apparatus (a) £13.780 (in- 
crease £9,080), (b) £131,644 (decrease £753); other electrical wires and 


telegraph and telephone apparatus (a) £17,977 (increase £ 


14,646 RUSHTON. 
trolling typa. 
Sslectivesignallinesystemsforpartylines. (Conventiondate not granted) 


15.321 CRarr. | ar ( 
Means for indicating position of trains and for signalline to trains. 


15,431 HEIN & Corp. posi l 1 
This invention compris¢s in an electric railway signalling system. the provision of 


a series of divided insulated rail sections, one the “ warming ` section being adapted 
by the passag? of the train to be automatically put in circuit with indicators in the 
engine and an indicator in the signal box, and the other the " signalling ” section 
adapted to be put on signal switch in the sienal box. 
15.640 WgBsTER. Automatic railway signalling apparatus. 
16.343 Evectromotors (LTD.) & GREENHALGH. Method of and apparatus for controlling 
the speed of electromotors. 

Consists in arranging the main motor. a motor-generator, and shunt and series 
regulating resistances so that the main motor may be regulated through the motor- 
generator for working loads at comparatively low speeds. and be regulated by its own 
shunt field within limits of working speeds. the intermediate change in speed being 


effected by series regulation in the main circuit. 
16,533 Protecting insulated conductors against fire. (3 8 10.) 
16.644 Ga^suigR.  Electro-mechanical change speed and reversing device. (19.7 10.) 
Automatic electric switcheear for operating lccking appliances for the 


18,175 Kine. 
doors of railway carriages and other vehicles. 


18.324 RirriNGILLE. Electrical heating and air circulating appliances. 

18,583 RatiLING & Maurice. Means for supporting and shadiny electric lamps. 

19,435 Ges. FUR MASCHINEN-U METALL-INDUSTRIE. Electric arc lamps. (1 9:10.) 

19,573 Siemens & HALSKE AKT. Ges. Circuit arrangements for automatic telephone 
systems. (12.10,10.) 

19.970 GeneraL Ecectric Co. Signalling systems for railways and the like. 

20,636 ScuiopT. Protective device for dynamos, electromotors. and similar electric. 
machines. (17 9 10.) 

According to this invention, the maenetic oscillations. produced within the field of 
the machine, in consequence of the irregularities in the distribution of current in the 
armature, are utilised directly to produce an audible or visual signal, or to close or 
break a circuit, whereby an audible or visual signal may be produced. or the speed or 
voltage of the machine may be regulated. This may be effected by using a telephone 
or by utilising certain electromagnetic forces induced. in consequence of irregula- 
rities of current. in electric conductors suitably located within the field of the machine, 
or by a corresponding utilisation. for instance. of the variations of the resistance of a 
bismuth conductor producsd in the known manner by magnetic oscillations in a field 


wherein such a conductor is located. 
20.905 Inric & INRIG. Dynamo electric generators. 
21.072 NeuporFFer. Electric pocket lamps. (Addition to 14,604.11.) 
22.305 Soan. Time recorder. 


23,191 NiCHOLSON. Electric vibrators. 
Consists in providing the vibrator with means whereby the contacts are adjusted 


automatically by the flow of current should they be out of adjustment, and comprises 
one or more electromagnets or solenoids placed either in series or in shunt or in both 
in the vibrator circuit, the movements of the armatures or cores of such magnets or 
sclenoids being communicated to one or both of the vibrator contacts to bring them 
nearer to each other or farther from the magnet as may be necessary. 

23,261 Morrison. Storage battery electrode. 

23,500 BnipaE. Means of and apparatus for recording calls made by telephone. 

23,725 CARANGELO. Incandescence electric lamps. (27.10. 10.) 

According to this invention the bulb of the lamp has mounted two metallic fila- 
ments arranged concentrically with respect to the axis of the lamp. the said filaments 
bsiag supported by and between cross-arms in any well-known manner. Each of the 
concentrically arranged metallic filaments is connected as usual to a common leading 
in or positive wire and a separate negative or leading-out wire, the leading-in or 


crease £14,078); with other insulation (a) £61.396 (increase £34,449), (5) 
£281,647 (increase £88,247) ; carbons (a) £420 (decrease £604). (b) £6.361 
(decrease £3,061); glow lamps (a) £10,828 (decrease £1.5358), (b) £96413 
increase £18,657): are lamps and searchlights (a) £678 (decrease £1,717), 
(b) 10,135 (increase £4) ; parts of are lamps and scarchlights (other than 
carbons), (a) £2,699 (increase £919), (b) £11,242 (increase £3,185): 
primary and secondary batteries (a) £6,666 (decrease £2,744), (b) £93,603 
(increase £24,114). Total of electrical goods and apparatus, other than 
machinery and telegraph and telephone wire (a) £321,579 (increase 
£85,202). (b) £2,066 333 (increase £711.40). 


* Submarine and other telegraph and telephone cables were included 
In one class in 1911, but are now divided into two classes. 


BANKRUPTCIES, LIQUIDATIONS, &c. 
John Wm. Garsden. electrical engineer. 24, Preston New-road, 


Blackburn. has been adjudicated bankrupt. 
A dividend is to be paid to creditors of Mr. Fred Shaw, electrical 
contractor, 258, Hessle-rd., Hull. Claims by July 24 to Mr. G. H. 


Acheson, York City Bank-chambers, Lowgate, Hull. 
A meeting to receive an account of the windi ip of the Reno I Pose M 
Fl oe ee E i pe an Ae ount « h PUn E u] he R positive wire being connected to the metallic collar of the lamp, and the negative wires 
s ectric Stairways & Conveyors (Ltd.) will be held at the offices of - o rine S ted to two contact or terminal plates arranged in the base of the lamp. 
Messrs, T. F. e as " singhall-strect. 5. ADE. sparking plug with removable electrode and central slidable electrcde. 
Thorne, Lancaster, Farey & Co.. 1, Basingha reet 28,576 DEUTSCHE GASGLUHLICHT AKT. Ges. (AugRGES). Manufacture of metallic fila- 


ment incandescent lamps. (19 7.11.) 
Field-magnets for multipolar dynamoelectric machines having ex- 


London, E.C., on Aug. 7. 
i : ev 29,160 VoLKERs. 
A meeting to receive an account of the winding-up of French ternal anoa armatures, (31;12.10.) 
Electric Lighting Boards (Ltd.) will be held at the office of Messrs. o 1912 SPECIFICATIONS. 
Pannell & Co.. 13. Basinghall-street, London, E.C., on July 29. 491 Sparkes. Anti-vibration suspension device applicable for electric lamps. 
1,039 Soc. ANON pes Hortoces Evectric-Sitentia. Automatic electric winding 
mechanism for clocks and the like. (10/3, 11.) 


1.474 Leitner. Variable speed dynamos. 
1,541 SIEMENS SCHUCKERTWERKE. Ges. Means for controlling electrical switches from 


BOOKS RECEIVED. a distance. 
1.829 BoppAM. Electrically-driven hydraulic lifts. ` 


(Copfes of the undermentioned works oan be had from Zhe Nlectrícian office, poat free ne y-ar 
unless otherwise stated), on receipt of published price, adding Sd. for books published | 2.739 SiEBER. Driving of lighting dynamos for motor cars. 
3,556 ScHAEFFER. Electrically-driven fans. (11;2 11.) 


( 
under 28., and 6 per cent. for books published n Add 1 cent. for abroad or for 
: per cent. fo p im o per | 4792 ScHgoEpbER. Electromaenetically-operated circuit breakers. 
5.962 Ges. FUR. ELEKTROTECHNISCHE INDUSTRIE. Apparatus for electric welding of 


foreign books.] 
" How to Drive a Motor Cycle." By “ Phoenix " (Chas. S. Lake). tubes. (9.3,11.) 
(London: Percival Marshall & Co.) 6d. net. 9,502 NicHoLsoN. Electromagnetic vibrators. 
Relates to a device for automatically adjusting the position of the stationary 


cn: T ] TED : : m 
: Die W echselstromtechnik. Edited by the late Dr. Ing. E. Arnold. contact of an electromagnetic vibrator. The contact is carried by a slidine piece 
Fifth Volume: Die asynchronen Wechselstrom maschinen. Part IL. : which, when the vibrator is at rest is urged by a spring. of less power than that of the 
Die Wechselstromkommutatormaschinen. By. E. Arnold, J. L. la Cour E m wata towards ps PeF m Die aed on is pin is 
; : j = normally touching that on the tongue. imultaneously with the closing of the circuit 
and A. Fraenckel. (Berlin, 1912 : Julius Springer.) M.20. of the vibrator, or before this circuit is closed, the sliding pizce is automatically 
“The Electric Circuit.” By V. Karapetoff. Second Edition. (New earne in Peon, In i mann m position of the stationary contact is fixed 
E» : each time the vibrator is used so that there is auto j i 
York, 1912; MeGraw-Hill Book Co.) $2. is us t € matic compensation for wear. 


J 
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APPLICATIONS FOR PATENTS. 


Norg.— The undermentioned Applications (except those marked t) are not open to public 
inspection until after acceptance of Complete Specifications. Those marked * are open for 
Inspection 12 months after the date attached to them, if they have not been published previous]y 
in the ordinary course. Names within parentheses are those of communicators of inventions. 
When complete Specification accompanies application an asterisk is affixed. 


May 18. 1912. 
LowpnRowE Synp. (Lazzaro Gallotti, France.) Telephone transmitters. * 
Da&sMors & Lesranc. Vapour electric apparatus. 
Ear. Regulation of electric installations. * 


May 20. 1912. 
Generation and utilisation of electrical energy. 
Telephone systems. 
May 21. 1912. 
Krucer & Hopsson. Retaining incandescent electric lamps in their holders. 
VANDERVELL & MIDGLEY. Installations for supplying electric current for lighting. 
heating and other purposes. 
KETTERING. lenition systems. (225 ^41, U.S)* 
BT-H.Co. (G.E. Co., U.S.) Electric circuit-breakers. 
BT-H.Co. (G.E. Co.. U.S) Electric relays. 
12075 MaRrIN. Electric heating device. 
12,079 CcLoMB. Electric light fitting. 


11.900 NORTHCOTE. 
MELLINGER. 


E 


COMPANIES’ MEETINGS AND REPORTS. 


LaL eaaa 


Chili Telephone Co. (Ltd.) 


At the 23rd ordinary general meeting he'd vesterday (Thursday) the 
Chairman (Mr. GEORGE KEITH), in moving the adoption of the report and 
accounts, said the shar:ho!deis would. be pleased to see the increase 
in the number of subscribers was larger than it had been in any previous 
year. The improvement shown was due to the general expansion of 
business at all centres, except Iquique, where it had been practically 
stationary during the past vear. The principal source of business in 
that disirict was the nitrate industry, which appeared to be developing 
more in the richer nitrate fields further south. ‘The currency revenue in 
Chili had increased 13 per cent.. but with the higher expenditure and 
lower exchange ruling during the year the net sterling income did not 
come out so well. The working expenses amounted to 49! per cent. of the 
revenue, an increase of 11 per cent., due mainly to the rise, which was 
taking plese in wages and prices generally. The financial situation in 
Chili continued. very depressed during the year, and the average rate of 
exchange eame out at 10749.]., compared with 10:844. for the previous 
vear. Turning to the London revenue account, the income in Chili 
when converted into sterling showed an increase for the vear of £2.863, 
and interest brought in £284 more. Taking transfer fees into account 
the gross income was £53,012. On the debit side the London expenses 
remain unchanged and income tax was £307 more. The result of the 
vear's business was a credit balance of £48.960, which, after providing 
423.942 for reserve and £9,322 for the interim dividend of 3s. per share 
paid in January, enabled the Board to recommend payment. of a final 
dividend of às. per share, absorbing £15,537. making with the interim 
payment a total distribution for the vear of 8 per cent, (less tax) on the 
share capital, the balance carried forward being increased by £157 to 
3.382. As regarded the vear's surplus revenue, £13,950 expended on 
increasing and extending the property had been carried tò capital 
expenditure account, and £12,200 expended upon replacements and 
improvements had been charged to reserve, Which now stood at £64,000. 
Sundry debit balances showed an ineicase Cf £4,026, due principally to 
incr, ased expenditure on unfinished works at the end of the vear. For the 
same reason the stock account showed an increase of £9,582. A new 
exchange building had been erected during the vear at Chorrillos in]the 
Valparaiso district and another had been purchased for a central otfice 
in Coneepeion, where à new switchboard wes now being installed. The 
interne! and external plant et the various centres had been increased 
and improved to meet the growing requirements of the business. The 
trunk lines had. been increased. end extended to several small tow ns, 
where exchanges had been equipped and opened for service. The placing 
of the aerial lines underground in the city of Santiago had also made 
satisfactory progress. Altogether 2.661 miles of new overhead wire 
had been erceted, and 516 miles of underground copper circuits laid 
during the year. As regards the general situation in Chili, business 
generally continued good and active. Measures were being taken for 
the conversion of the curreney with the value of the Chilian dollar fixed 
at one shilling, which, if it became law and could be successfully carried 
out. would maintain a steady international exchange, which was sc 
necessary for successful business in Chili. The. past. year had been a 
strenuous and busy one for the management and staff in Chili, and it 
afforded him great pleasure to tender their best thanks to Mr. Huneeus, 
their legal representative, as well as to Mr. Johnston, their general super- 
iniendent, and atelf generally for their successful efforts on behalf of the 
Company. 

The motion was ede pied, and a final dividend of 5s. per share, was 
declared. 


ANGLO-AMERICAN TELEGRAPH CO. (LTD.)—The directors’ report 
states that the lease to the Western Union Telegraph Co. has been 
completed, and operates as from April 1, 1911. Pending the completion 
of the lease the company, under the terms of tho agreement which 
was submitted to and approved by the stockbrokers, carried on business 
for und on account of the Western Union Co. ‘Lhe total receipts 
for the 12 months ended March 31 amount to £305,025. Two 
quarterly interim dividends of 15s. per cent. on tho ordinary stock 
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and £1. 10s. per cent. on the preferred stock were pail on Aug. 1 and 
Nov. 1, 1911 (absorbing £105,000), and the directors, on Feb. 10 last, 
paid the final dividend for the year ended Dec. 31, 1911, amounting 
to £1. 10s. per cent. on the ordinary, the preferred and the deferred 
stocks, which absorbed £105,000, leaving £65,625 to be carried for- 
ward, The total distribution for the year ended Dec. 31, 1911, was 
3} per cent. on the ordinary stock, 6 per cent. on the preferrea stock 
and 1} per cent. on the deferred stock. 

CHILIAN ELECTRIC TRAMWAY & LIGHT CO. (LTD.) —At the meeting 
last week the chairman (Mr. L. Breitinayer) said that 1911 had been 
a record year. In 1910 the net balance was £106,563, which was in- 
crensed to £135.978 in 1911, enabling the company not only to pay 
tho usual dividend on its preference shares, but also to pay £59,174 off 
the arrears of dividend due on these shares. The number of passengers 
increased from 83,000,002 to 93,000,000, while the profit had risen 
from 7,390,000 pesos to 8,290,000 pesos. In the lighting department, 
the receipts rose from 4,000,000 to 5,000,000 pesos, the profit being 
2,438,000 pesos. 

CONSOLIDATED DIESEL ENGINE MANUFACTURERS (LTD.)— At the 
statutory meeting on Wednesday Mr. C. C. Ellis said that the whole of 
the shares had been taken up. Orders for works had been given, and 
the company hl an option on about 20 acres of land at Ipswich. When 
in full working order they would employ about 699 hands, The directors 
looked forward to a great demand for Diesel engines, and negotiations 
were in hand for granting licences in this country and abroad. 

DURHAM COLLIERIES ELECTRIC POWER OO. (LTD.)— At the meeting 
last week Mr. A. W. Tait said the company had again made a loss. In 
consequence of the report which the directors obtained from an inde- 
pendent engineer, the prospects were considered so unsatisfactory that 
the position was placed. before the debenture stock-holders. An en- 
deavour was made to arrive at some settlement of the situation by getting 
an amelioration of the conditions under the contracts, but that was found 
impossible. The directors then entered into negotiations with the New- 
castle-on-T yne Co. for the sale of the undertaking. and these negotiations 
looked as if they would ultimately be successful. He was afraid. how- 


ever. that the negotiations, even if they were concluded, would mean thit 


the property would be sold at a price which would leave nothing what- 


ever for the shareholders: in fact. there would be a substantial loss to 


the debenture stock-holdera. The report of the independent expert 
showed that not only was the position unsatisfactory, but that as the load 
grew there was no great prospect of better results. That was due to the 
mistake made originally with regard to the load factor in working the 
At the time, the feeling was that the load faetor would be very 
much higher than it had aciually turned out. to be. It was therefore 
proposed that the company should be voluntarily wound up. The report 
was adopted. and at an extraordinary meeting subsequently held. a 
resolution was passed voluntarily winding up the company. 

ELECTRIC CONSTRUCTION CO. (LTD.)—The net profit for the past year» 
after payment of £7.192. 10s. for debenture interest, and crediting £5,000 
as formerly to depreciation account, is £20,364. 10s, Jod. With the sum 
brought forward (£6,131. 6s. 8d.) the amount available for distribution is 
£26,495. 17s. 6d.. and the directors recommend payment of dividend of 
7 per cent. per annum on the preference shares (whereof a moiety was 
paid on Jan. 31) absorbing £4.394. 124.. and a dividend of 31 per cent. 
per annum (1a. 6d. per share) on the ordinary shares (£8.407, 10s.), the 
transfer to general reserve fund of £8,000, carrying forward £5,693. Los. tid. 
The increased demand for electrical machinery has been maintained 
during the past vear, and the company's works have been fully employed 
during the entire period. Consequently the profits again show an im- 
provement, and enable the directors to recom mend an increased dividend 
on the ordinary shares. Since the close of the financial year the directors 
have redeemed £7,700 of the company's 4 per cent. debenture stock at a 
favourable price. The total amount of the debenture issue is now 
£175,000, compared with £250,000 three years age. The directors 
report with much regret the death of their chairman (Mr. Walter 5. B. 
McLaren, M.P.). which took place on 29th ult. They have elected Sir 
Irving Courtenay, Kt.. as his successor. i 

GENERAL ELECTRIC CO. (LTD.)—At the meeting on Monday the 
chairman and managing director (Mr. Hugo Hirst) sail that they had 
every reason to be satistied with the year's working. The trading profits 
had risen from £107,858 to £112,924: and the net profits, which in 1911 
were £119,000, were this year £133,000, and they were declaring on the 
ordinary shares a dividend of 7} per cent. The extra 24 per cent. 
absorbed only £10,000. They were beginning to realise the benefits of 
almost luxurious depreciations in past years. They had spent on pro- 
perty account since the inception of the company practically £5009.000. 
|t now stood at £288,032. The increase in their investment account was 
largely due to the tran fer from the debtor, item to investment account. 
Instead of sending cash to Australis, China, India, the Argentine, &°.. 
they had sent goods and taken shares in payment—shares which gave 
them absolute control in those subsidiary companies. Since last. year 
they had completed both the Indian and the Argentine companies, and 
Jamie was in full swing, ‘They had added to the Caleutta branch 
` nate AE ts Rel T Bombay was under consideration, The 

any was completed, and one of their principal managers 
was over there at present to take over the business for the new company 
from their former agents. Australia, with its main office in Sydney, had 
opened depots in Melbourne, Wellington and Brisbane. In China they 
Tees er eye Fe ele ood 
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vice, and also as a telegraph company, conducting a regular telegraph 
Arrangements were in 


namely, writing down such ex penses as establishment charges, fixtures, 
fittings, &e before using the profits for distribution. Their engineering 
works were very busy. and kept commercially and technically right in 
the front rank. In order to cope with the generally increased heavy 
engineering work, additional machinery bad been put down, and the 
facilities for manufacturing at the works had been extended. The 
present demand for fans, ventilators and small motors for domestic use 
and in industrial establishments encouraged the company to put down 
further works specially equipped for the manufacture of thore articles. 
Those shops were in full working order and working at top output. The 
business in switchgear and low and high-tension switehboards had greatly 
expanded, and necessitated additional manufacturing facilities. The 
same could be said of their are lamp works, which had profited by the 
generally increased demand for flame lamps, and especially magazine 
lamps. Large extensions in their foundry had been made so as to enable 
them to cope with the increased requirements of the various works 
without having to fall back on outside supplies. The carbon works, 

though not profit bearing as yet, were beginning to hold their own. They 
had added soot works during the past year, which were now in working 
order. The Osram business still continued to develop, and he was 
pleased to say that the patent action that was started to establish the 
Osram rights in this country had been a complete victory for them so far. 
On the patent which they considered the main patent, both a certificate 
of validity was granted and infringement proved. They had decided to 
issue the remaining £150,000 of 6 per cent. preference shares. As they 
did not think it desirable, for the sake of so small an amount, te have 
two kinds of preference shares, thev had decided that the existing 
preference issue should also bear 6 per cent. interest. After referring to 
the Insurance Act and to the Jabour unrest. he moved the adoption of 


the report and accounts, which was agreed to. 

KALGOORLIE ELECTRIC TRAMWAYS (LTD.)—The chairman (Mr. 
A. H. P. Stoneham) stated at the meeting last week that the returns 
of the last few years had continued to decrease. Kalgoorlie and 
Boulder were dependent upon the mining industry, but of late years 
the mining industry had not flourished. Another point which 
militated against the trathes had been that the town of Boulder had 
increased much more than they anticipated. When the tramways 
were started it was anticipated that Kalgoorlie would be the centre 
where everyone would live, but Boulder Municipality had induced the 
men to come and live at Boulder. The Government had taken a con- 
siderable step in the direction of nationalising all public utilities, and 
there was a possibility that somo day or other they would get an 
opportunity of selling the Kaleoorlie tramways to the Government, 
but it was not an immediate possibility. 

LYME REGIS ELECTRIC LIGHT & POWER CO. (LTD.)—.\t the recent 
meeting it was decided to sell the undertaking to a new company, which 
is being formed for the purpose of supplying electricity in the chief towns 
of Dorset. The chairman (Mr. A. J. Woodrotfe) said that for the vear 
ended. March 31 there was a profit of £372. 8s. 5d., and the directors 
recommended payment of a dividend of 4 per cent., the balance of 
£194. 8x. 5d. to be carried to depreciation and reserve . There were 70 
private consumers, and 11 consumers were now being connected up, with 
103 extra lights. The County of Dorset Electric Supply Co. had 
offered to purchase the Lyme Regis Company for £5,900 cash, and although 
they might feel sorry to sce the concern passing into other hands, the 
directors considered there were many advantages to be gained by merging 
it into the larger company. which would supply electricity in. Dorchester, 
Sherborne, Blandford, Wimborne, Swanage and Lyme Regis, and statu- 
tory powers had already been granted in the first five towns. A favour- 
able report on the scheme had been obtained from Mr. W. C. C. Hawtayne. 


MADRAS ELECTRIC SUPPLY CORPN. (LTD.)—Mr. A. M. Walrond, who 
presided at the meeting on Friday, said that although there was a working 
profit of £2,621, compared with only £28 in 1910, the directors were dis- 
sttistied with the results. The generating plant had proved. itself dis- 
appointing and expensive to run, and altogether it was clear that their 
existing plant could not. profitably deal with the large field for power 
which they knew existed in Madras. They had considered the situation 
carefully in conjunction with their consulting engineers, and they pro- 
posed to raise a further £117.50) in 6 percent. debentures to provide funds 
to remodel the plant and to extend the mains. The financiers who had 
agreed to provide those fresh funds had made it a condition that the 
company should acquire the existing ordinary shares of the Madris Electric 
Tramways (1904) for £102,500. to be satistied by the issue of £2,500 6 per 
cent. debentures and £100.000 6 per cent. preference shares. After dis- 
cussion the necessary resolutions were carried on a poll by a large majority. 


MARCONIS WIRELESS TELEGRAPH CO. ((LTD.)—At the meeting on 
Tuesday. the chairman (Mr. G. Mareoni) said that wireless telegraphy, 
and their business in particular, had made great. strides during 1911, 
but the increase of business for 1912 promised to exceed the ratio of increase 
of 1911 over 1910. That a substantial improvement and development 
of business set in last year the accounts themselves indicated, but 1t was 
during the first xix months of 1912 that the most important development 
had taken place. It was quite natural that, with the universal recog- 
nition of the great value and utility of wireless telegraphy, the success 
of the associated companies should. follow closely on the heels of the 
parent company. In the case of the Marconi International Marine 
Communication Co. the receipts from ships’ telegrama, news service, 
traffic, ships’ subsidies, &c.. increased from £40,000 in 1910 to £64,000 in 
1911, and the profits show an equally satisfactory improvement. The 
business of the Belgian, the French and the German Companies for last 
year had been satisfactory. All had paid dividends. ‘The Spinish 
Company was doing a big business both in ship and short telegraph ser- 


service between the Canary Islands and Spain. 

course for substantial extension of that telegraph service to other coun- 
tries, and they hoped that the day was not far distant when they would 
be able to send telegrams to both Spain and the Canary Islands. via 
Marconi, from every British post office throughout the United Kingdom, 
The Russian Company was doing a substantial and satisfactory business. 
It has already obtained orders from the Russian Government for con- 
siderably over 1,000,000 roubles, and is negotiating for further business, 
They contemplated that St. Petersburg. where they had extensive free- 
hold works, would become an important centre for the development of 
wireless telegraphy over the vast territory to the Bast. The Canadian 
Company was also making satisfactory progress, and Mr. A. Lauer, late 
of the Canadian Transport Co.. had been appointed to act as manager of 
the company. A further agreement of importance had been come to with 
the Canadian Government, but it awaited the return of the Ministers for 
signature. ‘Their trans-Atlantic service had shown considerable improve- 
ment during the past year. Their traffics showed a marked. increase. 
There had been delay in the progress of their Argentine Company, but 
they could now look forward to substantial progress and development 
in that part of the world. Of all their companies by far the greatest and 
most important development had been that of their American Company. 
The capital had been increased to S10,000,000.— They conducted a big 
telegraph business both with each other and with ships at sea. 
were also 000 ship stations on the principal vessels flying the American 
Hag. The existing business alone of the American Company was a sub- 
stantial and remunerative one, and they looked to a great extension of 
that branch of the company’s business. That section of the business 
was dwarfed by the impending developments of the telegraph business 
which had been taken in hand. and to which the $7,000,000 of new capital 
would be devoted. In regard to the high power stations they were 
satished that an excellent service would be furnished which would put 
the United States of America in communication by wireless telegraphy 
with this country, across the Pacitie with the East. and south to many 
of the South American States, which they hoped in time would be ex- 
tended to all of them. By reason of the agreement with the Western 
Union and the Great North-Western Telegraph Companies their service 
would be fed by the 25.000 telegraph stations of those companies. 

The contract entered into with His Majestv's Government in respect 
of the Imperial wireless scheme comprised the construction of a number 
of high-power long-distance stations, communicating over a range each 
of about 2,000 miles, in places which had been already detined, and at all 
such other places as may subsequently be required and. agreed upon. 
They will be erected in accordance with specitications prepared by them 

The conditions provide that 


There 


and approved by the Postmaster-General. 
the company should furnish com plete wireless apparatus for duplex and 
fast.speed automatic working, masts, earth. connections, and dulipcat> 
power plant at each of the stations for £60.000 per station. The com- 
pany would. if desired, construct the buildings, make the foundations 
for masts and machinery, and carry out other necessary works at cost 
price for the account of the Government. A specd of 20 words a minute 
duplex with ordinary working or 50 simplex with automatic working was 
guaranteed. ‘The company undertook to work the stations for six months 
at cost price for the account of the Postmaster-Genera!, after which 
period the stations would be handed over to and worked commercially 
by the Governments concerned. The agreement extended over 28 
years from the date of the commencement of the service of the first three 
stations. It was determinable at the end of 18 years, in which case, 
however. the Government weuld cease to have the right of use of any of 
the company’s patents. During the period of the agreement the com- 
pany was to receive 10 percent. of the gross receipts. As late as this vear 
they had applied for several new and, what he believed to be. valuable 
patents, making a further marked step towards perfecting wireless tele- 
graphy, which embraced more perfect syntonization, improvements in 
receiving apparatus, minimising atmospheric influences, and instruments 
for perfecting the efficiency of wireless communication between ships. 
They had also acquired a large number of patents, including all those which 
were owned by the Lodge-Muirhead Syndicate, and some 130 patents 
from America, They looked forward to a very important revenue being 
derived from the 10 per cent. of the proceeds of such a telegraph service as 
would be represented by a Government service conducted between this 
country, Egypt, Central and South Africa, from this country to India, 
to Singapore and Hongkong, &e. The plans had been pre pared and much 
preparatory work donc. so that the construction of the first stations should 
be complete and the stations in operation before the next meeting. At 
the International Radio telegraphic Conference the vexed question of 
Intercommunication between ships, independent of their system, had been 
most satisfactorily disposed of. and they would put the new conditions 
into Immediate effect without waiting until July 1 next, when the new 
The question of retransmission of 


convention would come into force. 
telegrams had been settled, and satisfactory rates therefor had been 


agreed upon. Provision had also been made for reply- paid telegrams, re- 
peated telegrama, telegrams with multiple addresses or circular telegrams, 
and telegrams which may be forwarded by express or post. The account- 
ing has been very considerably simplified. The question of the greatest 
importance had been that of the unanimous resolution by the Goverament 
delegates of 42 nations to recommend to their Governments immediate 
legislation for compulsory wireless telegraphy on all seagoing vessels. 
Their new works at Chelmsford were now completed, and were capable 
of a very largely-increased production. The work in hand would keep 
them very fully occupied fora long time to come. He moved the approval 
of the report and accounts and the declaration of a final dividend for 
1911 at the rate of 10 per cent, making a total distribution upon the 
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preference shares for last year of 17 percent. and upon the ordinary shares 
of 20 per cent. 

Mr. Godfrey C. Isaacs, managing director, seconded. He said they had 
a telegram from Portugal advising that the Portuguese Parliament had 
approved the provisional contract which they had entered into, and had 
ratified it with considerable extensions, which they required them to deal 
with in the future. Their representative in Bolivia also informed them 
that the Bolivian Government had accepted their terms for the erection 
of seven stations in Bolivia. 

The resolution was passed and interim. dividends were declared in 
respect of the year 1912 of £7 per cent on the cumulative participating 
preference shares and of £10 per cent on the ordinary shares. 

SOCIEDAD ELECTRICA DE AREQUIPA (LTD.) — The report submitted 
at the rezent annual meeting of this company states that owing to in- 
crease of business the company erected, at Charcani, two new 330 kw. 
turbine-driven sets. A new transmission line is being erected between 
Charcani and Arequipa, doubling the present capacity. Gross income 
of the past year was £16,746 (increase £665), and net income £11,050, 
of which depreciation required £2,491 and reserve £1,000. A dividend 
at 10 per cent. per annum has been declared, absorbing £6,000 and 


£803 placed to reserve. 
pS 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


NEW COMPANIES. 


ALKALINE ACCUMULATORS PAUL GOUIN (LTD.) (122,968.) —Reg. 


BRITISH ELECTRIC TRACTION CO. (LTD. —Mr. C. H. Dade, formerly 
secretary, and Mr. R. J. Howley, M.LCLE., formerly chief inspecting 
officer of the Company, have been appointed Joint managers, Mr. 
Tho nas Bower has been appointed sesretary (pro tzm.). 

BUENOS AYRES LACROZE TRAMWAYS CO. (LTD.)—A meeting of holders 
of five per cent. extension mortgage debentures will be held on 19th inst. 
to authorise the proceeds of the first £300,009 of five per cent. extension 
mortgage debentures towa rds the extension of the Medrano power station 
in lieu of towards the erection of the new power station. The directors 
state that the business has been rapidly increasing, so that the existing 
power house is loaded to its capacity ; thus the additional power which will 
be furnished by the extension of the station is urgently required. 


CEARA TRAMWAY, LIGHT & POWER CO. (LTD.)—During the week 
this company invited applications for £250,000 5 per cont. first deben- 
ture stock at 92}. 

CITY & SOUTH LONDON RAILWAY CO.—This company has declared 
a dividend on the ordinary stock at the rate of 1} per cent. per annum 
(less tux) for the past half-year and £2,194 has been carried forward. 
Last year the rate of dividend was 1} per cent. and £2,798 was carried 
forward, 

CONSOLIDATED ELECTRICAL CO. (LTD.)—4 dividend of 33 p r cent. 
has been declared on the ordinary shares for the past year, £1,081 being 
carried forward. 

DEUTSCH-SUDAMERIKANISCHE TELEGRAPHEN GESELLSCHAFT. —It is 
reported that the A. Schaaffhausenscher Bankverein is taking over the 
2 500,000 m. new shares of this company, which increase of capital will 
be decided upon at the meeting on August 6. The proceeds of the issuc, 
together with the proceeds of an intended loan of 3,850,000 m., are to be 
utilised for laying a cable, with a branch from Monrovia to Togo and 
Cameroon. 


July 3, capital £2,000 in £1 shares (272 preference), to acquire and 
turn to account any patents, concessions, licenses, or other interests 
relating to electric accumulators, or any process or device connected 
therewith. 

ILKESTON MOTOR & ELECTRICAL ENGINEERING CO. (LTD.) (123,033.) 
Reg. with a capital of £5,000 in £1 shares, to carry on the busineas of 
motor car proprietors and agents, clectrical and general engineers, 
&c. First directors are Dr. G. R. Northwood (chairman and managing 
director) and T. W. Fletcher. Reg. offico: Northern Garage, Ilkeston. 


PICTORIAL TELEGRAPH SYND. (LTD. (1235,040.)—Reg. July 5, 
capital £8,200 in 8,000 preferred shares of £1 each and 4,000 founders’ 
shares of 1s. each, to acquire any patents, rights, licences, concessions, 
options and interests in an invention relating to “ photo telegraphy " 
and to the electrical transmission and reception of signals, drawings, 
photographs, &c., in particular to acquire the rights and interests in 
certain patents granted to Thomas Thorne Baker and the Pictorial 
Newspaper Co. (1910) relating thereto. Private company. First 
directors are Marquis di Campo, W. M. O. Wilson and O. Fulton. 
Rey. otlice: Bond-street House, 15, Clitlord-street, W. 


STATUTORY RETURN. 


PETO & RADFORD (LTD.)-~Return to April 30 gives capital as 
£40,000 in £1 shares. 34,000 shares taken up. £4,859 paid. £23,150 
considered as paid. Mortgages and charges nil. 


MORTGAGES AND CHARGES. 


BARBADOS ELECTRIC SUPPLY CORPN. (LTD.) —Particulars of £15,000 
debentures created June 27, 1912, filed pursuant to Soc. 93 (3) of Com- 
panies (Consolidation) Act, 1998. Atount of the present issue being 
£10,000. Propsiiy charged: Company s. undertaking and property, 
including uncalled and unpaid capital and sums payable in respect of 
4°628 preferred and pacticipacing shares unissued, and/or any new shares 
hereafter created aud issued. No trustees. 

INDICATING FUSE & GENERAL MANUPACTURING CO. (LTD.)— Deben- 
ture, daicd June 28, 1912, to secure £100. charged on. company's 
undertaking and property, including uncalled capital, Holder : Capt. 
W. J. Seton. 

YORKSHIRE CABLE CO. (LTD.)—Debeniure, dated June 19, 1912, to 
secure £1,200 charged on company’s undertaking and property, including 
uncalled capital. Holders ; J; Stell and W. Stell. : ° 


CITY NOTES. 


mcum pamm 


MEMORANDA (July 11).—Bark rate 5 per cent. (since May 9, 1912) 
Price of silver, 28d. per oz. Consols 754—775; for money ; 753 — 15; 
for account. Consols Pay Day, August 1; Stock and Shares Continua- 
tion Days, July 24 and Aug. 12. Ticket Days, July 25 and Aug. 13; 
Pay Days, July 26 and Aug. 14; Mining Shares Carry Over Day, 


BOURNEMOUTH & POOLE ELECTRICITY CO. (LTD.)—The directors 
have declared interim dividends upon the 44 per cent. preference 
shares and the 6 per cent. second preference shares (less tax) for the 
half-year ended June 30, and an interim dividend on the ordinary 


shares at the rate of 5 per cent. per annum (less tax) for [the same 


period, 


DUBLIN UNITED TRAMWAYS CO. (1896) (LTD.)—The directors recom- 


mend dividends at the rate of 6 per cent. per annum on both the 
preference and ordinary shares for the half-year to June 30, after 
setting aside £10,000 towards renewal of rails, £1,000 to accident 
insurance reserve and carrying forward £11,234. 


EASTERN EXTENSION, AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.) 


The interest on this company’s 4 per cent. mortgage debenture stock 
for the half-year ending July 31 will be paid by warrant on the lat 
proximo. The 4 per cent. mortgage debenture atock register will be 
closed from the 27th to the 31st inst. inclusive. 


LANARKSHIRE TRAMWAYS CO.—An extraordinary meeting will 


be held at the office (83, Cannon-street, London, E.C.) on the loth 
inst, (at 3 o'clock p.m.) for considering the Lanark County Tramways 
Bill of the Lanarkshire County Council, which authorises the County 
Council to construct certain tramways and contirms an agreement 
between the County Council and the company, under which the 
Council are to construct the lines authorised in 1905 and the company 
are to work them, and also to empower the County Council and other 
local authorities to purchase the company's undertaking at any time 
before August 11, 1928. 


MAJOR & CO, (LTD.)—This company is inviting o ffers for 90,000 7 per 


cent. participating preferred ordinary shares of £1 cach. 


MEXICO TRAMWAYS CO. (LTD.)—The directors have declared a divi- 


dend of 13 per cent. for the quarter ended June 30. 


MONTREAL LIGHT, HEAT & POWER CO. (LTD.)—Th^ directors have 


declared a dividend at the rate of 9 per cent. per annum for the quarter 
ending July 31. 


NATIONAL ELECTRIC SUPPLY CO. (LTD.)—Àn interim dividend of 3s. 


per share has been declared on the ordinary shares for the past half-year. 


NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY CO. (LTD.) —The directors 


have resolved to pay interim dividends of 2} per cent. on the preference 
shaves and 2 per cent. on the ordinary shares on the 30th inst. 


NEW GENERAL TRACTION CO. (LTD. AND REDUCED).—A petition to 


confirm a resolution reducing the capital from £370,000 to £262,000 vill 
be heard by Mr. Justice Parker vn July 23. 


REASON MFG. CO, (LTD. AND REDUCED).—<A petition to eontirm a 


resolution to reduce the capital from £70,000 to £37,003. 8s. 6d. will be 


ape» 


heard by Mr. Justice Swinfen Eady on July 22. 


RIO DE JANEIRO TRAMWAY, LIGHT & POWER CO. (LTD )—'The gross 


earnings for May were £225,100 (increase £24,430). Aggregate from 
Jan. 1, £1,034,756 (increase £149,656). 


SPANISH TELEPHONE CO. (LTD.)—The directors have declared a 
dividend of 5 per cent. for the year ended May 31, £400 being placed 
to reserve and £788 carried forward, 


STOCK EXCHANGE NOTICES.—'l'he Stock Exchange Committee have 
appointed July 12 a special settling dey in and grant cd a quotation to 
scrip. fully and pavily paid, for £1,000,000 5} per cent. second mortgage 
debentures of the Victoria Falls & T'rausvial Power Co. Quotations 
have also been granted to a further issue of £150,090 0 4 per cent. prior lien 
debenture stock of the Metropolitan District Railway Co., and a further issue 
of 8.148 £5 fully paid 4} per cent. cumulative preference shares of tho 
Westminster Klectric Supply Corporation. 

TELEGRAPH CONSTRUCTION & MAINTENANCE CO. (LTD.)— The transfer 
books will be closed from the 8th to the 18th inst. inclusive, preparatory 
to payment of an ad interim dividend of 12s. per share to shareholders 
on the register on the 8th inst. 

VERITYS (LTD.)—'l'he directors have declared a final dividend at the rate 
of 5 per cent. per annum (5s. per share) on the ordinary shares, making 
5 per cent. for the past year, and carrying forward £195. 
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ELECTRICAL COMPAN eed SHARE LIST.—Continued. 
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S|.. | Simplex Conduits 6 per Cent. Cum. Pref. 4i—5 T a E oe st $1} Rio Janei T. d NOIRE kings P c FEN 9 ida ca] qe 
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NOTES. 
PONES 
“The Point Fives." 

AT the recent Convention of the Incorporated Municipal 
Electrical Association, Mr. A. H. SEABROOK announced 
during the discussion on electric cooking the formation of a 
Halfpenny Dining Club. Many of us took this merely as a 
humorous suggestion ; but we have now received a menu 
of the first dinner of the club, and elsewhere an account of 
the proceedings will be found. The name is not that which 
was suggested at Harrogate, for the club or association, 
whichever it may be, is known by the more dignified name 
of “ The Point Fives." At first sight our readers might 
think that the club had something to do with fives, but a 
little reflection will probably lead to the correct idea that 
the members are energetically pledged to the supply of 
electrical energy at the rate of 05d. per unit. The honorary 
secretary is Mr. A. H. SEABROOK, and the first chairman 


= 


E 


Abroad 9d., or 18 cents, or 90c., or 8Ü0pf. 


is Mr. J. H. BOWDEN. 
Is that the engineer —whether company or municipal—shall 
be supplying energy at this cheap rate for domestic purposes. 


The qualification for membership 


—  —— 


Ir is evident from the discussion following the dinner that 
members of this new club are enthusiastic as to the pros- 
pects of a 1d. tariff, and thev go so far as to think that this 
low figure will not remain the limit for very long. There 
was a feeling that a universal flat rate would not be the 
outcome of the present situation, bat that differential 
rates would increase. The only difficulty is to fix a fair 


' primary charge and to put it in a convenient form for the 


It will be interesting to see whether the title 
tariff changes, 


consumer, 
of the club will change as the secondary 
or whether the membership will be divided into classes, 
with the highest class of membership holding out a tariff of 
0:125d. per unit (Mr. Ferrantrs figure), or will it drop to 
O-ld. for the class of highest honour? Time will show. 
With the verv militant legend of ^ Slogan—Exit Gas," this 
newest association should make rapid progress. 
ea 

Telephone Delays. 

As will be seen in our Parliamentary columns, in answer 
to a question by Mr. GOLDMAN, the PosruasTER-UENERAL 
has circulated an answer, running to some 1,500 words, in 
which he seeks to explain, and to some extent justifv, the 
present unsatisfactorv condition of the telephone service in 
London. A year or 18 months ago, when the final steps 
were being taken for the transfer of the National Telephone 
Co.'s business to the State, there were not wanting those who 
pointed out that this was a movement in a retrograde direc- 
tion. Their prognostications have been justified up to the 
present, for there can be no doubt that in many ways 
the telephone service has deteriorated since the beginning 
So much, in fact, is this the case that even the 


of the vear. 
‘not regard the 


PosTMASTER-GENERAL admits that he does ' 
present situation as satisfactory or as representing the con- 
ditions which may reasonably be expected when the dith- 
culties arising out of the transfer have been overcome "; all 
of which is, it will be admitted, a very great concession for 
the head of a Government department to make. 


Mn. SAMUEL, however, tempers his apology by citing à 
number of statistics, which are intended to show that things 
are not so bad as they might be, or even as thev are made 
At first glance these figures seem to indicate 


out to be. 
But on closer investi- 


quite a satisfactory state of things. 
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gation it is found that thev are based on “ complaints." Now 
not every one, we might even say not five persons out of six, 
when they are cut off in the middle of a conversation, or are 
rung up unnecessarilv, or are told that a number is engaged 
several times in succession when they have every reason to 
believe it is not, think it worth while to ring up the c lerk-in- 
charge and register a complaint. This apparent com- 
placency is not a little due to the fact that trouble necessi- 
tated in obtaining the clerk-in-charge results in no real 
If Mr. SAMUEL 


were to put on an invisible cap and visit a few-—sav half a 


remedv or improvement in the service, 


dozen— representative offices one dav about noon he would 
obtain a much more adequate idea of how the present tele- 
phone service ix regarded bv the public than any number of 
statistics are likelv to give him. There, 
matter must rest. Owing to apathy at the wrong time the 
telephone svstem of this country was allowed to pass under 
the ownership of the Government, and with that passing 
went, we fear, the last vestiges of real efficiency. 


however, the 


The American I.E.E. 

THE issue of the " Electrical World " which has come to 
hand this week contains particulars of. the recent. Doston 
Convention of the American Institute of Electrical Engi- 
neers. From the point of view of size this Convention 
overshadowed both the summer meeting of our own Insti- 
tution (which is not unnatural, seeing that tlie Boston meet- 
ing was the twentv-ninth Convention held bv the American 
Institute) and the recent Convention. of the Municipal 
Electrical Association. 
numbered 934, and that about 60 Papers were read in four 
davs. This is an average of over four Papers per " working 
hour," but as a matter of fact 33 Papers were dealt with on 
the last dav. 
ing that it was at times found necessary to run two meetings 
in parallel, and that complaints were made as to the insuffi- 
cient time afforded for the diseussion of Papers. The 
contrast with the programme of our own Institution at 
Glasgow is very marked, and although we gather that many 
of the Boston Papers were short, some curtailment of the 
programme would certainly appear beneficial. A striking 
feature about the meetings of the American Institute is the 
ease with which a multitude of Papers is always forth- 
coming, these Papers usually dealing with practical problems. 


Under these circumstances 1t is not surpris- 


~ 


As might be expected with such a number of Papers, 
they were of very varving merit, and the main object appears 
to have been to obtain something in every branch of elec- 
trical engineering. Thus, among the subjects dealt with 
on the present occasion, were corona losses, the dielectric 
strength of air, electrical machinery, the application of the 
electric drive, railway electrification, illumination, tele- 
phony and telegraphy, electrochemistry, electrical measure- 
ments and engineering education. Where it is desired to 
cover such a wide ground as this it is obviously desirable 
to have recourse to a number of sections, as in the case of 
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It appears that the attendance | 


—— — 


the British Association; but the difficulty would be that ` 


most members are interested in the majority of the topics 


under consideration. The only remedy, therefore, is to have 
fewer Papers and better di-cussions. An interesting point, 
in view of the growing feeling in this country for combined 
meetings, 15 that at the Boston Convention two of the 
sessions were held jointly with the Illuminating Engineering 
Society and the Society for the Promotion of Engineering 
Education; and the success of this arrangement has led to 
the suggestion for an extension of the principle at future 


Conventions. 


The Municipalisation of Electricity Works. 

Durine the last 20 vears there has been a very marked 
tendency in this country for municipalities to take over the 
supply of electrical energy as far as possible, and to exclude 
private undertakings from this class of enterprise. It is 
curious to notice that in Germany the tendency has been in 
the other direction, and there has been a fear on the part of 
the municipalities that they would lose this field of industry. 
This tendenev in Germany is probably due to the fact that 
manufacturing companies frequently take ub concessions, 
or are largely interested in them, with a view to selling 
their plant. A case of this kind is mentioned in a recent 
issue of the “ Engineer.” It appears that the Allgemeine 
Elektrizitiits Gesellschaft is to supply 31 per cent. of the 
capital required for the electricity works at Saxrbrücken ; 
in return for so doing the company is to receive an extra 
share of the profits when the dividend exceeds 5 per cent., 
and will obtain all contracts for supplies and work to be 
executed on pre-arranged liberal terms of payment. It is 
estimated that during the 10 vears the agreement is valid 
the company will earn in this wav about £30,000, or double 
its share of the capital. Moreover, since no resolution can 
be passed at a meeting of the shareholders without a majo- 
rity of three-quarters. the company can veto any proposal 
of which it does not approve. Terms of this kind will make 
the mouths water of those responsible for manufacturing 


concerns in this country. 


— dI» 9b OOO 


Electric Vacuum Street Cleaners.— According to our 


German contemporaries a vacuum cleaner has been adopted 


- 


TIE 
to clean the tracks of the tramways in. Strassburg. dt ET 
resembles a box car and, in addition to the ordinary traction x! 
motor, has an electric motor which operates a vacuum cleaner E 
within the car. The dirt on the track is sprayed with water, » 
scratched and drawn up into the closed car by the suction " 
apparatus. Twenty-five miles of road-bed are thus effectively 
cleaned daily by a vacuum cleaner operated by one man and : 
which does the work of 17 men working in the ordinary way. is 

Cable Interruptions. Date of Interruption. fw 
Latakia—Palura ............... E "— May 26, 1910 Bir 
Cadiz—Tangier .............. —— E E ... Feb, 27, 1912 n 
Alhucemas — Peron de la Gomora.................. .. Feb. 28, 1912 p 
Ceuta—Extepone ........ TE EAE UERR .. Feb. 28, 1912 ue 
Melilla—Chafarinas .........ccsceessceesees ne tten Feb. 28, 1912 En 
Cadiz —Teneritfe............ Lees ees eRe —Á Feb. 29, 1912 * 
Jeddah—SUakim: 3525 cox SIRE Te o DI ITERER MS Mar. 4, 1912 4 
Chafarinas—Neimours8 ......... esce eene A pril 10, 1912 € 
Salonika—Lemnos ...........eeeeee eren April 18, 1912 i 
Chio— Tenedos Tnm ° April 20, 1912 Iry 
Syra—Chio (1 and 2) ....ccccececccecee orao cene April 20, 1912 ^ 
Scalumova—Samos  ....ccccccccsesccceetesesacees o eee April 21, 1912 e 
Marmariza—lihodes..............eeeeeeeee eene .. April 21, 1912 
Bessika—Tenedos — ...ccccecccccecceecevaeucceceeseeee . April 24, 1912 
Kotonou — Libreville .escseceseesceseeeee e sss June 12, 1912 
l'oulocondore—Pontianac........ Leere eee July 5, 1912 

^ ma — À B a. 
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Royal Engineers (T.F.)— Lieut.-Col. and Hon. Col. (Hon. ! reflecting surface are such as to diffuse the light so that the 


Major in the Army) Andrew Bain, on the completion of his 


period of service in command of the London District Telegraph 


Companies, Roval Engineers (Army Troops), is retired, and 
vranted permission to retain his rank and to wear the prescribed 
uniform. Dated July 13, 1912. 

Hubert Stanley Chattock has been appointed second lieu- 
tenant. (supernumerarv) of the London Wireless. Telegraph 
Company, London District Telegraph Companies, Roval 
Engineers (Army Troops). as from May Ist. 

Supernumerary Second Lieut. Leopold G. E. Morse, London 
Electrical Engineers, Roval Engineers, is restored to the estab- 
lishment, and Second Lieut. Wm. P. Digby, A.M.LMech. E., 
is borne supernumerary to the establishment of the same unit 
as from July 1, 1912. 

*' The Wireless Operator."— We have received from the 
British School of Telegraphy a small book entitled ‘ The 
Wireless Operator," which has recently been published by 
them. The object of the book is to indicate the advantages 
which a wireless operator has over his friends emploved in 
other commercial spheres. No other occupation, it is remarked 
in the preface, offers such scope for observing the world, change 
of environment and future prospects. The letterpress develops 
this theme at some length, and finally informs the reader how 
to become a wireless operator through the medium of the 
British School of Telegraphy. The book is excellently illus- 
trated. | 

New Site for the University of London.— t is stated hv a 
correspondent in Wednesday's " Times’ that the Committee 
of the University of London which was appointed to consider 
the question of a site for the proposed new university buildings, 
has decided to recommend the acquisition of the site of the 
Foundling Hospital in. Bloomsbury. It will be remembered 
that at least two other sites were proposed. but that the one 
that has been chosen possesses the distinet advantage of being 
self-contained—i.e., not intersected by roads—while at the 
same time it is easily accessible from all parts of London. We 
understand that the Senate at their meeting on Wednesday 
approved by a small majority the recommendations of the 
Committee. 


Electricity in Farming.—As head of the Ontario Govern- 
ment s hydro-electric svstem, the Hon. Adam Beck recently 
conducted a practical demonstration of the application of elec- 
tneity to farming operations. According to the " Standard," 
1.500 agriculturists gathered at Beachville, Ontario, to witness 
a sertes of successful experiments. The storaye cooker. which 
is heated by electricity to 250 F., and then shut off, retaining 
its heat for hours, was put to some severe cooking tests. Elec- 
trically-driven chopping machines, feed and corn cutters and 
cream separators also gave evidence of great labour-saving 
possibilities. A centre of interest was an automatic pump 
brought by Mr. Beck from Germanv. Operated by a } H.P. 
motor, this machine can be used for domestic, stock or fire 
purposes. The water pressure is maintained at 651b., and 
when It is reduced below this the pump works automatically. 
There is, it appears, no longer any question that the co- 
operative use of electricity will simplify farming problems 
and make rural life more attractive. 


. Novel Drawing Table.—A description is given in a recent 
issue of the “ Electrical World " of a drawing table which is 
arranged to be electrically lighted from beneath, the top of it 
consisting of a sheet of ground plate glass in a wooden frame of 
the size of an ordinary drawing table. Beneath the surface of 
the table is à pyramidal-shaped box, containing three 25-watt 
upright tungsten lamps for ordinary work, although larger 
lamps may be used if required. The inside of the box is painted 
a dull white, with a specially prepared paint, and the light from 
the vertical lamps reflecting on the inclined sides produces a 
diffused light through the ground glass surface on which the 
drawing or tracing is done. By passing the light through the 
drawing from beneath, rather than from above, shadows from 
the set square, straight edge or other drawing instruments 
are avoided. The shape of the interior of the box and the 


| 


lamps are not seen through the ground glass. The lamps are 
mounted in porcelain sockets placed on a hinged base which 
may be lowered for cleaning or renewal purposes. 


Mishap at the Chelsea Generating Station of the “ Under- 
ground.” —Owing to a breakdown at the generating station of 
the Underground Electrie Railwavs of London at Lots-road, 
Chelsea, on Monday evening last, energy was cut off the Dis- 
trict. Charing Cross, Euston & Hampstead. Baker-street & 
Waterloo and Great Northern & Piccadilly Railways for about 
half an hour. Some inconvenience was caused to passengers 
travelling at the time, and many of them had to walk through 
the tunnels to the nearest station in the meagre light provided 
bv oil lamps and matches. At certain stations in the East 
End there was a good deal of crowding on the platforms, while 
in the West End the fact that booking clerks still continued 
to issue tickets without informing passengers of what had 
happened caused some dissatisfaction. On inquiry at Lot's- 
road we were informed that the accident was due to an earth 
on a current transformer on one of the feeders, with the 
result that a surge was set up, causing the static dischargers 
to be bridued. It therefore became necessary to do a certain 
amount of testing to clear up the earth connections through 
the safety devices. The total damage was trifling. 

Hich-Tension Oil Switches.—The General Electric Co, 
(U.S.A.) have recently built a number of oil switches for the 
140.000-volt line of the Eastern Michigan Power Co., the highest . 
voltage line in commercial operation. According to the 
“ Electrical Reviewand Western Electrician," these oil switches 
passed a high-potential test of 465.000 volts. In general they 
are similar tothe 110.000-volt tank-tvpe switches; but since it 
would be impossible to close switches of this size by hand with 
the ordinary operating mechanism, a tandem mechanism in 
which the operating handle moves through an angle of 180 deg. 
was developed for this purpose. Some of the switches are 
automatic, while others are non-automatic. The automatic 
switches are opened on overload by a series trip. which acts 
directly on the locking latch. Each switch consists of three 
single-pole elements, one in each phase, and in each element 
there is a double break of sufficient length for more than 140.000 
volts. The insulating bushings consist essentially of an en- 
trance conductor surrounded bv a semi-fluid compound which 
is contained in an insulating shell. The shell is built up of 
porcelain end pieces, a series of alternate non-carbonising rings 
and treated barriers. The compound contains a number of 
insulating cylinders which are concentric with the conductor. 
The non-carbonising rings and insulating compound have great 
dielectric strength. The barriers between the rings are of large 
diameter and resist static surface discharge. thereby increasing 
the arc-over voltage. The concentric cylinders in the com- 
pound distribute potential strains on the interior of the bushing 
and increase the rupturing strength. 


Model of Electrically Operated Locks of the Panama. 
Canal.— According to the “ Electrical World." a working model 
of a section of the locks of the Panama Canal has been con- 
structed at the Gorgona shops. It is on a scale of 4 in. to 1 ft. 
and shows not only the construction of the lock chambers, but . 
also the method of operating the gates and other machinery. 
In the model a wooden frame takes the place of the steel girders 
and upon this, to represent the steel sheathing of the gates, 
sheet copper has been tacked by means of escutcheon. pins, one 
to represent every rivet, in all about 115,000 pins. On the lock 
walls are the gate-operating machines and the large bull wheels, 
withastrut or arm stretching out to open and close the gates. 
These wheels and the mechanism that runs them are also to scale 
and in exact duplicate of the large machines, except that they 
are operated by a 1/15 n.p. motor. The motors are carefully 
rated, so as to represent the motors in operating condition. The 
mitre-forcing machine is also on the model run by a toy motor. 
On the coping of the model are shown the tracks. rack and con- 
ductor slots of the eleetrie locomotives for towing the ships 
through the locks as well as the lamp-posts, manholes, snubbing 
hooks and other small accessories of a large lock. The cham- 
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bers of the rising stem gate-valve machines and of the cylin- 
drical valve machines have been left open,so that one may see 
the operation of the machinery. Each of the valves is run by 
a 1/15 n.r. motor, and the machines are equipped with the 
proper limit devices so that the operation is automatically con- 
trolled. The model was on exhibition at the recent Interna- 
tional Navigation Congress in Philadelphia, and later will prob- 
ably form part of the Canal exhibit at the exposition in San 
Francisco. 

The Electrification Problem in Chicago.—The problems 
arising from the proposal to electrify the railways in the neigh- 
bourhood of Chicago have long been engaging the attention of 
à special municipal committee. The “ Electrical Review and 
Western Electrician " deals with some of the salient points now 
being considered. As Chicago is one of the greatest railway 
centres in the world, with an average of 1.673 locomotives in 
daily operation and not less than 105 separate goods vards, this 
constitutes a gigantic problem. Moreover, in addition to the 
local goods traffic to be handled, there is a great quantity 
of goods trafie which passes through the city, requiring 
transfer from one railway system to another. The investiga- 
tions of the committee are unique. since they constitute the 
first attempt to develop a uniform plan of terminal electrifica- 
tion for a large number of independent railway companies, and 
in that thev will include the electrification of all tracks used for 
any railway purpose within the city limits. For all this traffic 
the size and weight of trains, the mileage covered, the number 
and frequency of stops and the distribution of the movements 
in both time and space must be carefully determined before 
any estimate can be made of the power requirements for 
electric operation. In order to accomplish this, daily records of 
the present locomotive service are being obtained, including the 
amount of coal consumed and for what purpose utilised. There 
were no existing records which would cover these facts. The 
investigation also includes a studv of the liabilitv of accident 
and personal injury from different forms of operation, the effect 
of smoke upon the health, both from locomotives and other 
sources, the comparative comfort and convenience of operation 
by different kinds of motive power, comparative damage to 
property and the comparative merits of operation by steam 
locomotives, internal-combustion engines, compressed air and 
electrical drive by storage battery and by third-rail or trolley 
distribution. It will be evident that a tremendous amount of 
work is involved in this investigation, and that considerable 
time will be necessary in order to complete it. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 

Dr. H. W. Malcoln continues his serial article on * The Theory of 
the Submarine Telegraph Cable” (p. 611). 

Dr. J. D. Coales deseribes a new self-adjusting Prony Brake 
(p. 620). 

We give an abstract of a Paper read before the American Institute 
of Electrical Engineers on “ Are v. Tungsten Street. Lighting in 
"mall Towns " (p. 604). 

We conclude the article describing the theory, construction and 
operation of the Curtis turbo-alternators made by the British 
Jhomson-Houston Co. (p. 613). 

A demonstration of the Goldschmidt high-frequency alternator for 
wireless telegraphy was given last week at Slough, and some interest- 
ing details will be found on p. 615. 

We give the first part of an article describing an important Italian 
hydro-electric plant, that of the Adamello Electrie Supply Co. 
(p. 608). 

At a recent meeting of the Physical Society, Mr. F. Stroude read a 
Paper on “ An Accurate Examination of the Steinmetz Index for 
Transformer Iron, Stalloy and Cast Iron " (p. 606). 

In our Leading Article we discuss the electric traction situation in 
Europe (p. 618). 

A serious interruption of the supply to the Metropolitan District 
Railway and three of London's " Tubes " took place on Monday 
evening last, due to an “earth " on a current transformer in Lot's- 
road generating station of the London Underground Electric. Rail- 
ways Co. (p. 601). 


The first meeting of the * Point Fives.” the association of central 
station engineers pledged to give a supply for domestic purposes zt 
ld. per unit, is reported on p. 627. 

Stepney (London) Council have approved their engineer's scheme 
for extending the generating plant. &c.. at a cost of £137,750 (p. 631). 

The Italian State Railway Administration has decided to adopt 
electric traction on the railway between Rome and Ancona. a dis- 
tance of about 190 miles (p. 632). 


Reading Electric Supply Co. are carrying out extensions of the 
electricity works. including the erection of two 1,500 kw. three-phese 


| alternators (p. 631). 


The inquest on the victim of the recent accident at Bray electricity 
works is reported (p. 630). 

Further decisions of the umpire in regard to Unemployment 
Insurance are given (p. 631). 


Middlesbrough Electricity Committee have decided to lend elec- 
tric irons free to Consumers using them on the lighting rate (p. 630). 
Municipal Loans.—Bettwys-y-Coed Council have applied for 
sanction to a loan for their water supply and electrie lighting scheme. 
Application has been made by Weymouth Corporation for sanetion 
to a loan of £7.500 for extensions of their electricity undertaking. 
An inquiry was held on Friday into the application of Swindon 
Council for permission to borrow £12,550 for their electricity under- 
taking (p. 631). 
London County Council have sanetioned loans of £6.500 to Hackney 


m n ud 


Council and £3.775 to Hammersmith Council (p. 630), 

P'arliamentary.—The Metropolitan Railway Bill has been a pproved 
bv a Neleet Committee of the House of Lords (p. 628). 

The Cheltenham, Linlithgow & Falkirk, and Holmfirth provisional 
electric lighting orders have been confirmed by Parliamentary C'om- 
mittees (p. 629). 

Legal.—The arbitration between the National Telephone Co. and 
the Postmaster-General has been continued this week. An interim 
award has been made by the Railway and Canal Commissioners. 

The High Court has sanctioned an extension of the objects of the 
Birmingham & Midland Tramways (Ltd.). 

Companies’ Meetings and. Itc ports.—The meetings of the Anglo- 
American Telegraph Co., Electric Construction Co. and Lanarkshire 
Tramways Co. are reported. 

The directors’ reports abstracted include those of the Brush 
Electrical Engineering Co., Chatham & Distriet Light Railway Co., 
City & South London Railway Co., Crompton & Co.. South American 
Light & Power Co. and United River Plate Telephone Co. (pp. 637- 
638). 


OBITUARY. 


Pror. HENRI Porncarse.—-We regret to record the death of Prof. 
Henri Poinearé, professor of mathematical astronomy in the Uni- 
versity of Paris, which occurred suddenly on Wednesday last at the 
carly age of 58, owing to embolism of the heart. Prof. Poincaré was 
born at Nancy in which town he reeeived his early education, thence 
passing with great distinetion through the Ecole Polytechnique. At 
first. he intended to devote himself to the study of mining, but he 
soon took up teaching, first at Caen and then at Paris, where he was 
appomted professor of physical mechanics in 1881. In 1887 he wis 
elected a member of the Académie des 8eienees, and in 1908 a member 
of the Académie Francaise. At this time his published writings 
numbered 1.300. He was besides a corresponding member of 
learned bodies in Amsterdam, Berlin, Boston, Edinburgh, Stock- 
holm, Copenhagen, St. Petersburg. Rome, Munich and Washington, 
and was a foreign member of the Royal Society. Honorary degrees 
were conferred on him by the Universities of Oxford, Cambridge and 
Glasgow. Besides his mathematical work, Prof. Poincaré was well 
known as à writer on philosophical subjects. 


PERSONAL NOTES. 


In our last issue we made a brief reference to the appointment of 
Dr. J. A. Fleming, F.R.S., as Professor of Electrical Engineering in 
' the Universit v of London. To the many hundreds of his old students 
who have known him for the last 27 vears as a professor and esteemed 
teacher in University College, and lately as Dean of the Faculty of 
Engineering, a word of explanation on the new appointment may be 

_ Interesting. 
| Dr. Fleming was appointed the first Professor of Electrical Engi- 


-neering in University College in 1885, but it was not until the new 
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INSTITUTIONS AND SOCIETIES. 


Engineering Laboratories were opened in 1893 that he obtained a 
full opportunity for organising effective practical teaching. When 
the College was incorporated with the University of London certain 
of the senior professors were made appointed teachers in the Uni- 
versity, but this title carried with it no special emoluments. Recently, 
however. the London County Council has provided endowments for 
certain university chairs, and the Senate resolved that one of these 
seould be the Chair of Electrical Engineering at. University College. 
Hence a resolution was passed to the effect “ That Dr. John Ambrose 
Fleming be appointed as from September 1, 1912, to the University 
Chair of Electrical Engincering, tenable at University College in 
accordance with the regulations on University Titles and under the 
conditions set forth in the Senate minutes, and that he reecive the 
title of Professor of Electrical Engineering in the University of 
London, with the Status of Appointed Teacher, and that he continue 
as a Member of the Faculties of Scienee and Engineering." 

We are sure that Dr. Fleming's numerous old students and those 
who appreciate his many contributions to scientifie research. and 
electrical engineering. during the past 30 vears will congratulate 
him on this promotion and distinction ; and wish him many vears 
occupancy of this University Chair. Dr. Fleming has been so closely 
identified with nearly all the great advanees in electrico ligating, 
telephony and wireless telegraphy during that period that this 
distinction is a very fitting compliment. 

Mr. B. Heap. works superintendent of the Chloride Electrical 
Storage Co.. was married on July 6. 1912, at Bloxwich Parish Church, 
to Miss Olive M. Fielding. youngest daughter of the late Mr. J. A. 
Fielding. of Manchester. Mr. Heap has been with the Chloride Co. 
for 14 years. and has gained the esteem of all the members of the 
Company's staff. who marked the occasion of his marriage by the 
following presentations: Mr. Heap's colleagues, pictures and 
vases; office staff, umbrella; and works’ staff and | employés, 


Japanese screen. 


APPOINTMENTS VACANT AND FILLED. 


A junior shift engineer is wanted to take charge, on an eight-hour 
shift, of steam generating d.c. plant and three-phase a.c. converting 
machinery. Commencing salary 35s. per week. Applications to 
the engineer and manager of Stepney (London) electricity. works 
(Mr. W. €. P. Ta pper), 27. Osborn-street, Whitechapel, E. See an 
advertisement. 

Applications are invited forthe post of lecturer in electrical engi- 
neering at Rutherford Technical College. Commencing salary 
£130 per annum. Forms of application and further particulars 
may he obtained from the Principal, and applications must reach the 
secretary. Mr. Spurley Hey. Education Offices, Northumberland-road, 
Newcastle-upon-Tyne, by July 24. See an advertisement. 

The Council of University College, Nottingham, invite applications 
for the chair of Engineering. Salary £500. Particulars and forms 
from the Registrar, to whom make applications by July 24. 

An electric wiring instructor is required for the South Western 
Polytechnic Institute (Manresa-roud. S.W.) for two evenings a week. 
Fee 10s. 6d. per attendance. Applications to the Secretary by the 
3Ist inst. Un 

Applications are invited for the appointment of lecturer in physics 
at the East London College. Salary £250. Particulars from the 
Registrar, Applications must be in by July 22. 

. The Great Northern Railway Co. (Ireland) require an assistant 
in their electrical department. Salary £120. Applications by 
July 29. i 
. A lecturer in metallurgy is required for Swansea Technical College. 
Salary £200, rising to £250. Particulars from the Secretary, to whom 
applications by July 26. Í 
The Senate of the University of London invite applications for the 
Post of university professor in mathematics at King's College. Salary 
£600 per annum. Applications by first post July 25. 


Mr. W. G. Coates has been appointed an assistant engineer at the 
Rawtenstall electricity works. 

Mr. H. H. E. Wood, mains superintendent at Fulham, has been 
appointed to a similar position under Hampstead Council. and Mr. 
J. F. White, assistant mains superintendent at Fulham, has been 
promoted to be mains superintendent. 

Mr. W. E. Tozer has been appointed tramway engineer to the Rock- 
hampton (Queensland) City Council, and Mr. A. Mills has been ap- 
pointed traffic manager. 


International Congress of Applied Chemistry.—A leaflet giving 
information for members visiting this Congress, together with an 


entertainment programme and a programme of the proposed ex- 


eursions, has now been issued. As already announced in THE 


ELECTRICIAN, the Congress will be opened at Washington on Sep- 
tember 4, and meetings will subsequently be held at New York from 
September 6 to September 13. Information regarding this Congress 
can be obtained in this country from Dr. C. G. Cresswell, Broadway- 


chambers, Westminster. 

Junior Institution of Engineers.— About one hundred members of 
this Institution paid a visit to the works of the Marconi Wireless 
Telegraph Co. at Chelinsford. last Saturday. Mr. Mareoni, the 
President of the Institution, was unfortunately called away at the 
last moment to Clifden. He was to have delivered his presidential 
address, but was thus prevented from doing so. Capt. H. Riall 
Sankey, assisted by the officials of the Company. conducted the purty 
over the works, where the actual working of much wireless telegraph 


apparatus was seen and explained. The members of the Institution 


were particularly struck by the perfect organisation and administra- 
tion of the works, and the ideal conditions under which the men of 
the Company do their work. Tne visitors were entertained to 
luncnaeon by the kind invitation of tne Company, and during the 
afternoon a " Marconigram " was sent on behalf of the Institution by 
the easirman, Mr. W. T. Dunn, to Mr. Mireoni in Ireland, expressing 
regret at his enforced absence and wishing him continued and in- 


— 
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creasing success, 
Faraday Society.—The following officers and council were elected 
at tne recent annual general meeting of the society: President, 
Dr. R. T. Glazebrook; Vice-prestdents :. Mr. G. T. Beilby, Prof. K. 
Birkeland, Sir Robert Hadfield, Mr. F. W. Harbord, Prof. Bertram 
Hopkinson, Mr. Alex. Siemens, Prof. J. Walker; Treasurer: Dr. F. M. 
Perkin; Council: Mr. R. Beltield, Dr. H. Borns, Mr. W. R. Boustield, 
Dr. J. A. Harker, Prof. A. K. Huntington, Dr. R. S. Hutton, Dr. 
T. M. Lowry, Dr. R. Seligman, Dr. G. Senter, and Mr. Maurice 


Solomon. 

Royal Society.— During the present week the Royal Society has been 
formally celebrating the 250th anniversary of its foundation, and. as 
is fitting on such an auspicious occasion. delegates have come from 
all parts of the world to offer congratulations to what is the oldest of 
purely scientitie bodies. The ceremonies began on Tuesday, when a 
service was held in Westminster Abbey. This was followed in the 
afternoon by a reception of delegates by the President at Burlington 
House, and in the evening a dinner was held at the Guildhall. On 
Wednesday the Duchess of Northumberland gave a garden party 
at Syon House. and in the eveniny there was a conversazione at Bur- 
hngton House. Yesterday the King received the President. Council 
and delegates at Windsor Castle, where they took part in the Royal 
Garden party, and in the evening they attended a dinner given by 
the Royal Societies! Club. ; | 

Manchester Engineers’ Club.—A general meeting of those who 
had intimated their desire to join this proposed club was held on 
Tuesday last. Over 160 attended. Mr. D. Adamson was elected 
chairman and Mr. A. L. Green secretary (pro tem.). The following 
committee was abo appointed: Messrs. Daniel Adamson, H. N. 
Allott, A. E. L. Chorlton, R. H. Clayton, Wm. Cramp, €. J. Fowler, 
J. Frith, G. Hughes, G. Layton, F. Nasmith, S. L. Pearce and 


J. H. Stubbs. 


EDUCATIONAL NOTES. 


University of Bristol.—The Royal Commissioners for the Exhibi- 
tion of 1851 have, on the nomination of this University, elected Mr. 
Sydney Llewellyn Hall, a student in the faculty of engineering 
(which is provided and maintained in the Merchant Venturers’ 
Technical College), to an industrial bursary of the value of about £100. 

Some notes in regard to courses of instruction at the Universities 
and Technical Colleges will be found on p. 633. 
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MONDAY, July 22nd. 
ASSOCIATION OF CONSULTING ENGINEERS. 


145 pam. General Meeting of duly elected Members at the Institu- 
tion of Electrical Engineers, Victoria Embankment, London 
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ARC v. TUNGSTEN STREET LIGHTING IN SMALL 
TOWNS.* 


BY €. E. STEPHENS. 


Summary. —'l'he author discusses the conditions which must be i 


fultilled in order that adequate street lighting may be provided both 
from the illuminating and economic points ot view. The are lamp amt 
tungsten lamp are dcalt with from this standpoint, and the circum- 
stances under which the use of one or the other is more favourable 
are mentioned. 


It is difficult to estimate the value of good street illumination, 
nevertheless it is positive. The best lighted streets attract the 
largest crowds. An increase of intensity of illumination increases 
the traffie, and property values fluctuate with the density of the 
crowd. It is a noteworthy fact that, in many of our cities ond 
boroughs, one street or section thereof, or perhaps one side of a par- 
ticular street, is congested with traffic, while other sections in the 
immediate locality are practieillv deserted. In some cases this ean 
be attributed to the character of the business houses, but in a large 
proportion of the cases there is no doubt that the illumination of the 
several sections is responsible for the condition. There is, there- 
fore, at the present time a far closer relation existing between public 
safety and adequ ve street illumination than existed 200 or 300 years 
since. 

The appearance of our streets gives the visitor a favourahle or 
unfavourable impression of the city's thrift, depending very largely 
upon whether or not the illumination is adequate. Well-lighted 
streets have a wholesome appearance which is an incentive to 
cleanliness. Very little need be said to convince the average citizen 
of the positive value of well-lighted streets. lt remains, therefore, 
to profit by the experience with the various systems in use and to 
select. the one which more nearly fulfils the requirements of local 
conditions. In this connection we may mention some of the defects 
in the present practice. There is no doubt but that, es a whole, 
street illumination in American cities is inferior to thot of European 
cities. This is generally understood to be for the reason that 
European cities have a far greater number of inhabitants per square 
mile than American cities, and a lower cost for labour ond material 
in properly maintaining a lighting system, both of which combine 
to reduce the proportional cost per inhabitant of lighting the street. 
We believe the chief causeto bethat the American public has not 
heen educated to the value of an improved standard of street illu- 
mination. ‘This standard has increased wonderfully within the last 
five years, but there is room for great improvement. A greater 
number of lamps in some cases, and in others larger candle-power 

units, have been installed as a result of a spirit of co-operation 
among the lighting companies. 

The principal defects in the past have been the absences of a 
properly diffused light and the use of high brilliancy units so placed 
as to violate the physiological requirements for satisfactory street 
illumination. This applies particularly in sections where the cost 
prohibits any class of illumination other than that of a lamp used fora 
marker. Until within the last few years very little attention has 
been given to scientific illumination, either in commercial, industrial, 
residential or street lighting. The first improvements were made 
in the industrial and commercial field. The progressive and suc- 
cessful industrial and commercial concerns soon realised the necessity 
for better artificial illumination, in order to improve the quality and 
increase the output and efficiency of their organisations. This 
resulted in an application of scientific principles of illumination in 
their establishments, which has been followed to a limited degree in 
residential lighting. The long period of insufficient and generally 
unsatisfactory illumination of the streets is now being succeeded by 
a period in which central stations, civic organisations and merchants 
are making a gigantic effort to improve conditions. This effort has 
resulted in the installation of a large variety of lighting svstems. 
Great progress has been made in educating the general publie toa 
higher standard of street illumination. To a limited degree they 
have begun to realise the inestimable value of a higher standard of 
illumination. We have installations worthy of considerable praise, 
but as yet the improvements of which we boast do not compare 
favourably with the standards set in other lines of civic betterment. 

The fundamental problem to consider in the illumination of any 
street is the intensity of the illumination required and its production 
at à minimum cost. The area to be lighted is a long and compara- 
tively narrow strip. Assuming that for a given minimum illumina- 
tion a certain distance between lamps is required. if this distance be 
doubled. each unit must have four times the light flux end each 
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* Abstract ofa Paper read hefore the American Institute of Electrical 
Engineers. 


mile of street will require twice the energy. Inversely, if the distance 
between units be reduced one-half, to get the same minimum in- 


tensity of illumination will require only one-fourth the light tlux end 
one-half the energy. If the problem could be solved on an energy 
basis alone, it would therefore be logical to u e a maximum number 
of light. units with a corresponding reduction in their flux and energy 
consumption. It will be noted, however, that increasing the number 
of units also increases the installation and maintenance cost of th» 
svatem. There is a point beyond which the cost for any inereasa 
in the number of units will exceed the saving in energy consuniption. 
A point cannot be fixed which will apply generelly on aecount of the 
innumerable variables (sech as the intensity requirements in differen: 
sections of the city, obstacles which prevent a proper location and 
distribution of lamps, energv costs, &c.) which are involved. 

When considered from the standpoint of economy without regard 
for illumination and decorative requirements, if energy cost is low. 
large units at great distances aparı are better, and, if energy cost is 
high. small light units placed at frequent intervals are more econo- 
mici. It should be noted that the above applies only to the i!lu- 
mination of long and comparatively narrow areas where the flux of 
light required varies with the distance between units, that is, whoa 
the distance between the unit is doubled, the area which a particu'ar 
lamp must light is only doubled. This does not apply in the il'u- 
mination of large rectangular areas where the light units are place 1 
on the basis of the square, since under these conditions, when tke 
distance between units is doubled, the area which each unit mus. 
light is increased to four times, the total light flux is increased fou? 
times (to maintain the same minimum intensity of illumination), and 
the eflicieney remains the same. In street lighting. therefore, to 
keep cost within reasonable limits, the intensitv of illumination is 
necessarily very low. Heretofore we have had to be satisfied with a 
spot-light form of illumination in our streets, but recent improvo- 
ments in efficiency and the satistactory operating characteristics of 
our most modern street illuminants make it possible to light our 
streets economically and comfortably by night. The inereased 
standard of illumination of the street has become necessary on account. 
of the extensive use of our streets at night. The character of this 
illumination is general, as distinguished from local lighting, and, on 
account of the low intensity, should be quite uniform. orelse effective 
illumination midway between lamps will be further reduced by the 
points of high intensity immediately under the lamp. 

Having mentioned some of the general requirements of street 
illumination, it is in order to discuss conditions, quantity and quuity 
of the light and to note its relation to intensity. The requirements 
for good street illumination may be considered under the following 
heads : Uniform intensity. distribution, diffusion, intrinsic brilhancy 
of light souree, and shadows. In street lighting. if vou can see en 
object fairly weli between lamps—i.e., at the point of minimum light 
intensit y—the ability to see is materially affected by glare and to 
changing of light intensity due to moving along the street. It is of 
importance, therefore, to provide a uniform intensity of illumination, 
particularly in streets where intensity is low, and to select, equip 
and locate the light source to avoid glare. By uniformity is meant 
a uniform illumination at all points throughout the length of the: 
street. At street intersections and other points where traffic is 
likely to be congested a higher intensity of illumination is needed. 
The intensity at these points can be 10 times that of the minimum 
illumination at other points and not be objectionable, since there 
are no moving vehicles which will approach alternate light and dark 
spots so fast but that the eye cannot easily accommodate itself to 
the different intensities of illumination. Assuming the minimum 
intensity of illumination as unity, the ratio between maximum and 
minimum illumination for business or other sections of the street 
where a high intensity is maintained should not exceed 10 to 1. 
For residentia] sections, parks and outlving districts, the ratio shou'd 
not be greater than five to one. This ratio of maximum to minimum 
illumination is smaller in the latter case because of the fact that 
where intensities of illumination are quite low, the effect of the com- 
paratively light and dark spots produces objectionable glare. Fur- 
thermore, it is in these sections of our streets that are found the fast 
moving cars, automobiles and carriages. Uniformity is of greater 
importance, therefore.in the residential or other sections or cities 
where low intensities of illumination prevail, and of less importance 
in the business sections where high intensities are used. To produce 
a uniform intensity of illumination on a horizontal plane, a certzia 
intensity of distribution curve and a certain location of light sources 
is required. The uniformity of illumination with a given unit varies 
with the distance between units and their height. "The very nature 
of the street area determines that the light units must be in a sing’? 
or double row along the street. The number and size of units and 
height of units are determined by the intensity requirements erd 


' eost of operation. In making a selection of units for a given ren- 
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sufficient to avoid other waviarers and objects. 


-carbon arcs; 
-enclosed flame-earbon ares. 


from 200 to 250 hours, and the maintenance cost is comparatively 


"low. 
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dition it is necessary, therefore, to consider carefullv the curve of 


light distribution of the available units. Increasing the height of the 

lamp decreases the intensity of illumination directly under the lamp 

quite rapidly, and does not materially change the intensity at greater 
distances from the lamp. The height of a lamp is usually quite 
limited on account of the extremely high cost of installation. main- 

tenance, tree obstruction. &c. 

A long experience with the old open arc lamp has demonstrated 

that in anv illumination scheme it is objectionable to use a source 

from which the light flux issues from a point. This is particularly 
true in street lighting where relativelv large units are employed. 
since it is impracticable to support a lamp at such a height that it 
will not come within the field of vision at a time when the observer 
is quite near the lamp. It is not feasible to change the nature of the 
light source, but hy an intelligent use of the available glassware for 
modern street lighting units it is possible to diffuse the light quite 
satisfactorilv. The most objectionable features of an improperly 
-diffused light are the high intrinsic brillianey and tha resultant sharp 
shadows cast by the illuminated objects. The extreme brillianey 
of an improper! v diffused lignt. when within the field of vision. causes 
a contraction of the pupil of the eve and produces the same phvsio- 
logical effect as if the intensity of illumination were reduced. There 
is considerable loss in light flux when a diffusing medium is used 
(due to absorption). but the final result will ordinarily be far superior 
because with the reduced light flux a greater proportion of the light 
will enter the eve. The shadows of an object when illuminated by 
directed light are very sharply defined and terminate abruptly. 
This is particwarly noticeable in street lighting where they are 
exceptionally long and project lengthwise of the street. This is very 
objectionable from the standpoint of proper illumination, in that 
it makes it quite difficult to clearly distinguish the outline of small 
obstructions. magnities the size of the object. and the result is unsatis- 
factory illumination. To minimise this effect demands that a source 
of light should be thoroughly diffused (issue from a large source) 
in order to prevent sharp shadows, and be as high above the point 
as possible in order to avoid excessively long shadows. 

The wavfarer wants to distinguish the shadow of a post from a 
hole in the ground; and the policeman to distinguish a peaceable 
citizen from a burglar. In some sections it is desired to distinguish 
faces, read addresses, house numbers, &ec. It therefore becomes 
necessary to classify the lighting undertaken and to light each street 
according to its needs, keeping in mind the class of traffic by night 
and the requirements of public order. In small towns the streets 
which require firs:-class illuminaiion are publie squares. the prin- 
cipal business streets, the streets leading to a railway station where 
vehicles and pedestrians sro numerous, and certain sections of 
streets where crime abounds. The streets which require second- 
class 1lumination are those where nocturnal trafhe is light or 
moderate. Such streets are the quiet residential streets. the business 
streets on which there is little traftie by night, and the outlving 
streets which are the principal thoroughfares to and from the 
country or neighbouring towns. The streets which require third- 
class illumination are those in the outlying portions of the town. 

perhaps not built up. but within the city limits. 

In small towns or cities verv little first-elass illumination 1s 
required, since the trafic is rarely verv dense and the area of the 
streets under this classification is comparatively small, The in- 
tensity of light required is lower than in similar sections of larger 
Cities, and from a physiological standpoint there should be sufficient 
reading illumination for a minimum value. This intensity is 
usually set at approximately 0-8 average, with a minimum ot 0-4 
lux. The standard of intensity of street illumination has been 
steadily rising in this country. and the small town has found it 


. difficult, owing to the large amount of street mileage compared to 


property values, to keep up with the pace, The intensity of light 


required for second-ciass streets should be sufficient to read an address 


and to see house numbers, and should be an average of 0-4 with a 
The third elass of illumination should be 

No attempt can 
be made to illuminate the street. but markers should be provided at 
street intersections. 

The subject of this Paper exeludos all forms of Heut sources except 
the are lamp and the tungsten incandescent lamp. Are lamps mav 
be divided into four types: (1) Open carbon ares; (2) enclosed 
(3) metallic llame or luminous ares; and (4) the 
The first two tvpes have become prac- 
tically obsolete as street illuminants. The metallic flame are has 
largely replaced the older forms of lamps. Tae colour of the light 
is white, and the distribution shows a maximum candle-power from 
ld deg. to 25 deg. below the horizontal. The electrode life averages 


minimum of 0-25 ]ux. 


Salon ga RM 


The efficiency of light production veries from 1 to 1 watt per 
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candle, depending upon electrode life and glassware equipment. The 
lamp is operated at from 4 to 7 amperes, with an arc voltage of about 
70. It operates only on direct current, and is ordinarily used on 
series circuits from constant-current rectifiers. The flame-carbon are 
lamp has superimposed carbons, which give a life of from 100 to 125 
hours. The carbons are impregnated with a light-giving salt which 
furnishes a white or vellow light. The light distribution shows a 
maximum at from 20 deg. to 30 deg. below the horizontal, similar 
to the metallic flame, which adapts it admirably for lighting streets 
or large areas. The volume of light is considerably in excess of the 
metallic flame lamp, and the efficieney of light production averages 
from 0-2 to 0-3 watts per candle. This lamp is the most efficient 
light source available for street illumination. It has been recently 
marketed in this countrv for operation on al] commercial circuits. 
both alternating and direct current. For street illumination a series 
design is ordinarily used. The tungsten incandescent lamps are 
available in sizes ranging from 40 c.p. to 400 c.p. Tne efficiency of 


light production is approximately 1-2 watts per candle. The light 


distribution, when properly equipped with reflector, shows it fairly 
well suited for street requirements. An ideal curve of light distribu- 
tion. from a praetical standpoint. for a street lighting unit. is one 
having a maximum candle-power from 20 deg. to 30 deg. below the 
horizontal, and a rapidly decreasing candle-power value above and 
below these engles. By a practical standpoint we mean, when con- 
sidered from the power available, the limits to the height of the 
lamp and the nature of the area to be lighted. 

The question of whether ares or tungsten lamps should be used 
in the illumination of the streets in a small town is the old question 
of whether large or small units are best. In our opinion each unit 
has its own field of usefulness, and the requirements of the small 
town involve both the arc and tungsten incandescent lamps. When 
considered from the standpoint of illumination, a larger number of 
small units have the advantage in that the total intensity required 
to meet the conditions of maximum and minimun: values is lower 
than for large units. It is not desirable. however. to solve the 
problem from the standpoint of maximum and minimum illumination 
alone. for there are other items which materially affect the result. 
Chief among these is the limit to expense involved in erecting and 
maintaining a Jorge number of units; the areas beyond the streets 
whieh are lighted bv a larger unit ; and the amount of light reflected 
from buildings to the street surface when large units are employed. 
In other words, if one large unit be replaced by a number of smaller 
units. under the same conditions, a reduced total light flux for the 
same minimum illumination is secured, but it is necessary to install 
and maintain a larger number of units. [It is possible, therefore. 
that no gain in illumination efficiency is made which is comparable 
with the loss in light tux. Small units have a large field in second 
and third-elass lighting, and large units in first-class lighting. 

About three vears ago there was started the tungsten post system 
of street lighting for the streets requiring first-class illumination. 
This svstem was ‘installed quite extensively throughout the country, 
hut recent practice indicates a logical tendency to use flame-arc lamps, 
supported at greater heights from the street surface. Fora time the 
tungsten post svstem was a novelty and attracted considerable atten- 
tion. but its disadvantages are numerous. It is impractical to supply 
power to the tungsten post svstem from overhead feed wires. This 
necessitates the tearing up of hoth sides of the city streets to install 
underground feed wires. which therefore makes the first cost of the 
installation excessive. The first cost of underground feeders for 
the tungsten post svstem, if constructed in an approved manner, 
would be prohibitive. The construction is therefore. necessarily, 
a temporary job of underground work, and in case the system is 
unsatisfactory, or for any reason is. discontinued. the underground 
feature would be useless. The tungsten post svstem involves the 


erection of a large number of additional posts on the street which are 
unsightly end weich give a “fenced in " appearance to the street. 
since the lamps are 


The tungsten posts are comparatively low. 
approximately only 12 ft. from the surface of the street. The light from 


the lamps is. therefore. constantly in the line of vision and produces 
^ glare effect in the eve that from the standpoint of good illumination 
is extremely objectionable. The general effect on the public may be 
pleasing at the start, but experience shows that after a short time the 
novelty wears off and general dissatisfaction prev: ails. The annual 
maintenance cost of the tungsten post system is excessively high 
and demands constant daily attention. We see no excuse for a 
cluster of tungsten lamps to provide a large unit when the arc lamps 
provide such an excellent substitute with superior illumination 
results and a lower maintenance cost. 

The fl^ me are system is simple, and inasmuch as the lamps are 
controlled from ihe light plant and are trimmed and cleaned at 
regular intervals, little attention is required. The lamps give a large 
volume of light, and when placed about 25 ft. from the street surface 
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give a uniform distrilution of light and do not produce the objec- 
tionable glare which is characteristic of the tungsten post svstem. 

In lighting the second-class streets in small towns. trees are often 
encountered which prevent the use of large units. It is necessary 
to place the lamps low in order to clear these obstructions to the light 
ravs: and this low mounting height in turn determines the use of 
a small unit such as the tungsten lamp affords. In deciding on the 
unit to be used. the choice lies between the are and the tungsten 
lamp. Once the choice is made, it is then a question of spacing the 
lamps to give the minimum illumination and of mounting them at 
such heights as will eliminate gkire. The principal defect noted in a 
larg?» number of are lamp systems is the tendency to support the 
lamps too close to the ground. This is particularly objectionable 
on account of the fact thet the glare effeet produced by the bright 
light in the eve causes a contraction of the pupil. which limits the 
mount of light entering the eve, and no adventage is gemed by a 
high intensity of illumination. 

From the above discussion it will be noted that loea! conditions 
practically determine the unit to be used. No one unit can be 
adopted as being the best for all installations. Assuming that all 
small towns have a certam amount of first. seeond and third-class 
lighting. it will be necessary te use both are and tungsten units. [f 
the number of ares is large enough to admit of installing one com- 
plete cireuit, use can be made of either the motallie tame or tame- 
carbon lamps. If. however, only à small number of ares are required, 
it may be advisable to use the alternating-curront Hime carbon ares, 
and operate tiem m series with the tungsten lamps in the residence 
sections. For the second and third-class lighting the tungsten 
lamp is better adapted. — It is possible to operate them in series, using 
smal] units between intersecting streets and larger tungsten or per- 
haps are lamps at street intersections. In any case it is advisable 
to raise the lamps at street intersections in order to indicate to the 
driver of a fast-moving vehicle that he is approaching a cross street, 
Long lines of lamps on the same level, particularly if they are low, 
tend to ccrfuse one in rapid motion. and it is diflieult to see à cross 
street and to observe vehicles emerging from same. 

Perhaps the most fertile field for immediate development is in a 
re-arrangement of the present lighting system. It is possible to 
make enormous improvements in almost any system of street lighting 
by relocating the lamps: raising them higher from the street, 
removing useless and replacing crooked or deeayed poles, and giving 
the lamps and fixtures sufficient attention to ensure a pleasing 
appearance. A recent example of what ean be accomplished along 
this line is an installation of an ornamental street liebting svstem 
of are lamps. The novel feature of the installation is th use of the 
iron trolley poles for supporting the lamps. The potes were reset 
where necessary to make them perpendicular to the street surface. 
and a suitable iron extension post was securely fastened to the top of 
the trolley poles. The length of this extension post was adjusted to 
give the lamps a uniform height of 26 ft. from the street. Substantial 
mast arms were designed to support the lamps from the extreme top 
of the poles, and the serviee wire is carried overhead on high voltage 
insulators. Mention may also be made of the possible improvements 
in lamp glassware. Street lamps are subject to most severe weather 
conditions ; dust and smoke will in a very short time have a deteri- 
orating effect on the appearance of a lemp. A largo proportion of 
industrial and mannfaeturing plants, stores, e., have realised the 
advantages of keeping lamp globes and reHectors in good condition. 
and have had the m^intenance department adopt ? regular schedule 
for frequently washing and cleaning the fixtures. The results 
obtained have been highly satisfactory. A street lighting unit is 
the one picce of electrical apparatus whieh is constantly in the public 
eye. Its appearance largely influences the attitude of the general 
publie toward the lighting company. Why. then. should it not be 
kept in first-class condition ? [t is a matter of note that while the 
central station managers have taken advantage of the many refine- 
ments in power-station designs, have so regulated the power demands 
that the revenue is a maximum for the minimum station expense, 
and have installed the very best generating equipment available, 
they have only quite recently turned their attention to the efticieney 
of the distributing lines and lamp fixtures. which are just as essential 
to the successful operation of 2 lighting svetem. No doubt the 
central stations have been greatly handicapped in their efforts to 
improve street lighting condition by the vast amount of unreliable 
data which is frequently published, We often read articles in loca! 
papers in which the rates for street lighting service in various cities 
and towns are compared. These articles appear quite frequently 
during the time when a new contract between the light company and 
city is pending. and are sometimes very inaccurate and misleading. 
The data are generally inaccurate, not in the information given, but 
in the lack of complete information. Local conditions, again, are 

responsible for the excessive variation in street lighting rates, In 


some cases a very low rate is given by a municipal plant, because of 
the faet that the accounting methods used do not take into con- 
sideration all of the items properly chargeable to the service. Main- 
tenance and depreciation on distributing and plant equipment, 
interest on investment, pole taxes, &c., are often neglected. Other 
items, such as coal, water, &c.. in combination water and light plants, 
are charged to other departments of the city government, The 
result is a very low rate for street lighting service which does not 
represent the true cost. In other instances, central stations make a 
very low rate for street lighting service, in exchange for a long term 
franchise for commercial light and power privileges. Another city 
secures a low rate for street lighting from a central station enjoying 
water-power privileges, which conditions are not justly comparable 
with rates from another central station, perhaps many miles from a 
coal 2nd water supply, 


AN ACCURATE EXAMINATION OF THE STEINMETZ 
INDEX FOR TRANSFORMER IRON, STALLOY AND 
CAST IRON." 


BY F. STROU DE, BSC, 


Nvs marge A careful series of detenmmiuations of hysteresis loss on 
these caeteras ps deserbed. "The method omploved was that of ^ um- 
fermiy varying tan.” X set of bysteresis measurements by a ballistic 
meotbod is also elidel) tbe results obtained being compared with those 
from the 7 slow ovelie © tests. The eures for the Joss are redieed to the 
form ot the Stemonetz hw Wa Dr. andit is show that foreach material 
the index 7 € 7 dis sensibly constant over a fairly wide range of B. but that 
ys value differs considerably tor dierent materials (cast iron e— 18, 
transformer iron €. 1:7. stalloy e= 1-66). 

The testing of iron for magnetie hysteresis by the ordinary ballistic 
methods is open to the objection that the magnetic treatment given 


To Potentiometer 


Primary 


WWW 


Fig. ].—CoxsNEcTIONS FOR Stow Cycric METHOD. 


to the specimen differs widely from that which it will receive in prac- 
tice. Wattmeter tests, though free from the above objection, are 
liable to considerable inaccuracies, due to the «mall amount of power 
to be measured, and the necessity of correeting. by methods which 
are only approximate, for that portion of the power which represents 
the energy lost in eddy currents. The uncertainty concerning the 
maximum values of the magnetising force and the tlux density, due 
to an imperfect knowledge of the wave forms, also tends to reduce the 
accuracy of the results obtained. 

The “uniformly varying Hux.” or “slow evelic " method of testing 
iron.t appears to be particularly suited to this work, since it applies 
to the irona evelical treatment. throughout which the induction is 
steadily varving at a constant rate, thus offering conditions which do 
not differ from those usually prevailing in practical work except in 
the speed (and also to a slight extent in the wave form) of the varia- 
tion. This method is also capable of a degree of accuracy which is 
practically unattainable by other methods, whilst the apparatus is 
capable of rapid manipulation. 

The experiments described below were undertaken with a view to 
determining what differences, if any, exist between the hysteresis 
loss of a specimen of iron as measured by one of the usual ballistic 
methods and the loss measured by the method of “ uniformly varying 
Hux.” 


* Abstract of a Paper read before the Physical Society. 
T D. K. Morris and G. A. Lister, LE.E., Vol. XXAVIIL., pp. 282-294. 
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The diagram of connections for the “slow cyclic " test is shown in 
Fig. 1. where A represents a special form of adjustable rheostat 
described in a previous Paper.* The current through the primary 
winding on the specimen was varied at such a rate as to keep the 
voltage induced in the secondary winding constant at a predeter- 
mined value, and the rate of variation of the current was recorded by 
means of a potentiometer working in conjunction with a pendulum 
operating 2 Morse recorder. By plotting current and time values the 
hysteresis loops were obtained, and their areas measured by means 


of a planimeter. 
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Fic. 2.—MAGNETISATION CURVES. 


For each value of the primary current at least four determinations 


were made. the mean of these results being used for computing the 
The agreement obtained was very good. being 


area of the loop. 
Before 


well within 1 per cent. of the total time taken on the loop. 
each set of experiments the specimens were carefully demagn?t ised. 
For this purpose the primary current was increased to a high value, 
and then gradually reduced to zero, being continually and rapidly 


reversad all the time. 
The specimens were given a uniform treatment of 109 current 


reversals, and 12 continuous reversals at each current value to ensure 
that the iron hid attained a evelica! state before observations were 


made. 
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Fico. 3.—BaLLIsTIC AND Stow Cyvcric Loops. 


Three specimens of iron were tested, viz. : 
J.—Sankev’s best (1900) A iron. 


II.—Sstalloy (3 per cent. silicon iron). 
III.—Cast iron. 

All the specimens tested were in the form of rings, 6 in. external | 
diameter an 5 in. internal diameter. In the case of materials I. and 
IL. these rings were built up of stampings. Two rings of each mate- 
rial were tested. Particulars of these rings are given in Table I. 


A T. Morris, R. M. Ellis and F. Stroude, THe EtEcTRICIAN, LXI., 
p. 49: 


being taken both by the slow cyclic method and by the ballistic 


the values of W, obtained by the ballistic method exhibiting a slight 


Table I. — Particulars of Ri ngs. 
Sec ioni Mean length 
Material. Ring letter. area of 

(sq. cm.). path (ems. ). 
Sea Ne nace e A 1-976 43-02 
l'ransformer Iron (1900) 1 ; ]-004 42.03 
; A 1-648 1385 

Stallov- deseada vesd ta EDU 

"e 1 B bui 43-89 
wi: Q 1:59 43-89 
E E E eee 1 A 1-593 43-98 


The magnetisation curves obtained by joining the summits of the 
hysteresis loops are given in Fig. 2. 
RESULTS. 
I. Transjormer Tron (1900).—The first set of experiments were 
made on Ring A in 1907 by the author working in conjunction with 


-o- Ring A Slow Cyclic 
+ Ring B. Slow Cyclic : 
x Ring B Baliisuc ` 


Lor Wa. 


3: 4°0 4'5 
Lo: B. 
Fic. 4.— LOGARITHMIC CURVEs— TRANSFORMER IRON. 


Mr. R. M. Ellis, the slow cvelic method being used. To corroborate 


the results obtained. a further set of experiments were made on Ring 
B iu 1908-9 by the author and Mr. T. H. Langford, hysteresis loops 
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Log B. 
Fic. 8.—LocaRITHAIC CURVE—STALLOY. 


‘step-by-step ” method. The two methods are in fair agreement, 
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tendency to be higher than the values given by the slow evclic 
method, more particularly at the higher values of B. Comparative 
loops by the two methods will be found in Fig. 3. It will be seen 
that, for a given value of H. the ballistic loops, in general, give a 
lower value of B than do the slow evelic tests. 

From these figures the curves connecting Log W, and Log B were 
drawn (Fig. 4). and the values of the * Steinmetz index ` ¢ in the 
equation W,— 5B* deduced therefrom. The index was found to 


The indices obtained vary from 1-59 to 1-7. Unfortunately many of 
the materials were only tested at three flux densities, and the index 
values derived from them are consequently of doubtful value. In 
many cases, also, hysteresis tests were made with unsymmetrical flux 
changes. and used for computing the * index," Steinmetz claiming to 
have proved that “ the energy dissipated by hysteresis depends only 
upon the difference of the limiting values of the magnetic induction 

but not upon the absolute values.” M. Rosenbaum has 
recently shown this to be untrue (* Jour." LE.E.. XLVIIIL., p. 534), 


the hysteresis loss in one case being nearly doubled by unsymmetrical 
flux varietion. 
In Fig. 7 are shown a few of the *“ index "—B curves plotted from 
5 the results in Table VI. It will he seen that Ewing's results on rings 
V. and VIT. both show constant “ indices " over a considerable range 
of B. and agree in that respect with the author's figures on Trans- 
former Tron and Stoloy. A rather interesting point in connection. 
with the author's figures is the fact that the material with the 
highest maximum permeability has the lowest index, and vice versa. 
Further experimental data are. of course. necessary. before it will 
he possible to arrive at any generel conclusion regarding the laws 
relating to magnetic hysteresis. and the author hopes before long to 
publish measurements of the hysteresis losses in iron at the lower and 
upper extremes of magnetisation. 
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The above experimenta were 
30 i carried. out im the electrical engineering department of the East 


London College (University of London}. 


THE HYDRO-ELECTRIC PLANT OF THE ADAMELLO: 
ELECTRIC SUPPLY CO. 
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Fic. 6.— LOGARITHMIC Crrve—Cast Ikon. INTRODUCTION 


In upper Italy, and particularly in the province of Lombardy, 
industry has made great strides during the last few vears, one 
ofthe chief factors in this development being the water power 
availible for energy supply purposes. This being the case, it 
was not long before the principal sources of hydraulic power in 
the immediate neighbourhood of the industrial centres were all 
exhausted. and it then became necessary to seek new sources 
of energy. and recourse was made to the waterfalls in the Alps. 
To make this energy available a long transmission line had 
perforce to be erected entailing enormous outlay. and in order 
to make the plant remunerative it was necessary to group 
together a number of hydraulic supply sources and thus to 
ensure a constant supply of power throughout the vear. In the 
Alpine installations the lowest water level occurs in the winter, 
and this, unfortunately, coincides with the time of year at 
which the greatest amount of power is required. To overcome 
this diffieultv it was either necessary to provide reserve steam 
plant. thus adding further costs to that oí the hydraulic plant, 
or to construct reservoirs in which the water could be stored 
and used during the winter months to supplement the natural 
supply. Bv adopting the latter course. the large plant of the 
Adamello Co. has been remuneratively employed for the utili- 
sation of the hydraulic power available in the Camonica Valley. 
The plant is now at work and generates the necessary energy 
for other companies, which in turn supply it in smaller quantities 
to consumers. To show the extent of this company’s network 
we may mention that its operations are carried on in seven 
different provinces: Brescia. Bergamo, Milano, Como, 
Piacenza. Parma and Cremona. | 

The stations of this company are fed from the Poglia basin, 
Which extends over a total area of 91 sq. km. (37 sq. miles) 


have an almost constant value of approximately 1:7 between the 


limits B=1.000 and B— 17.000, the three distinct tests a 


greeing 
remarkably well. 


IL Stalloy.—With this material a complete series of loops was 
carried out on Ring A. and a few corroborative loops on Ring B. the 
slow evelie method being employed throughout. The results as a 
logarithmic curve are shown in Fig. 5. For this material the index 
is approximately 1-66 for values of B between 4.000 and 12.000. 
having somewhat higher values for lower values of B. 
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T and whose waters are obtained from three sources: the Poglia 
T ROG i Ja Salarno, which flows down from Salarno Lake Ivinu at a height of 

an ft >. 41), t " = . E ES lue cane 2 , à m 
6,903 ES 12,000 1500 15,000 2.058 meters (6.725 ft.) above the sea level: the Poslia Adame, 


Which descends 2.010 meters (6.630 ft.) from the tableland of 
Ada: and froma branch of the lake of Arno situated at a 
height of 1.800 meters (5.940 ft.). which forms a magnificent 
waterfall of over 900 meters (2.970 ft.). The existence of 
these lakes at such a creat height makes it possible to obtain 
enormous quantities of power by using them as reservoirs. 
For this purpose the basin of the lake of Arno, bounded by 
the rocky walls of the Frisozzo Mountains and enclosed on 
the southern side by Campello, serves admirably and provides 


Fie. 7.~-INDEX—B CURVES. 


MI. Cast Tron.—The same procedure was 
series of loops being taken for Ring Q. and a few corroborative loops 
for Ring A. The resulting logarithmic curve is shown in Fig, 6, 
The index will be seen to be practically constant at 1-82 for values of 
of B between 2,000 and 6.000, rising for lower values of B. d 
Values of e obtained by the author and by other obsery 
given in the original Paper. ) 
American LE.E.. gives a | 


adopted. a complete 


ers are 
"temnmetz, in his Papers before the 
urge number of tests on various materials. 


an expanse of 600,000 sq. meters (148 acres) of water, stretching 
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northward. The lake has a maximum depth of 60 metres ' load, in consequence of the large quantity of water available: 
(200 ft.) and one of its branches has a very narrow opening during this period of the year. | 


worn in the rocks by the erosive action of the water during 
winter months to supply the requirements of customers pos- 


Fic. 1.—CEDEGOLO GENERATING STATION AND Pipe LINE. 


the course of many centuries. This fact considerably facilitated 
the conversion of the lake into an enormous reservoir. 

At the present time the water is only allowed to flow out of 
the lake through a tunnel 800 metres (7.640 ft.) in leneth. This 
tunnel is driven at a depth of 25 metres (82 ft.) 
below the natural water level, and the 
quantity flowing out through it can be 
regulated by a gate valve. By this arrange- 
ment the full capacity of the lake is avail- 
able for use during the winter months and 
this more than suffices for actual require- 
ments. This water operates the plant on 
the lake of Arno (Isola) through a fall of 900 
metres (2,970 ft.) and the plant on the Poglia 
(Cedegolo) through another fall of 470 metres 
(1,550 ft.). This latter plant also utilises the 
entire waters of the Poglia. which is joined by 
the other two tributaries, the Poglia Salarno 
and the Poglio Adame, at Isola. Each cubic 
metre of water taken from the lake and so 
operating through two consecutive falls pro- 
vides an output of 2-1 kw. at the distributing 
centres, after the efficiency of the hvdro- 
electric machinery and the losses in the pipe 
line have been taken into consideration. In 
this manner the quantitv of water stored up 
in the lake at the present time allows the 
water level of the Poglia to be kept constant. 
During the winter the whole of the plant on 
Lake Arno is working, and also part of the 
plant in the Poglia installation, while in 
summer the plant on the Poglia will be 
able to deal with the greater part of the 


A certain quantity of power has to be provided during the 


sessing hydro-electric plants for which the water is at a too low 
level during the winter to make their operation possible. On 
this account it is intended to increase the capacity of the reser- 
voir in the lake of Arno by the construction of a dam which will 
rise 25 metres (82 ft.) above the normal level of the lake, thereby 
doubling the present quantitv of water; thus with the depth 
of 25 metres (82 ft.) at present available and the 25 metres 
(82 ft.) dam which is to be constructed, the total height will be 
50 metres (165 ft.) and the capacity of the basin will, therefore, 
be increased to more than 25.000.000 cubic metres (875,000,000 
cubic ft.). To fill this reservoir the water from the Poglia 
Adame will be led through a canal about 6 km. in length, 
situated onthe left bank of the river. this canal being connected 
to the lake of Arno by a tunnel driven through Monte Cam- 
pello. After this connection has been made. the Adamello Co. 
will have a quantity of hydraulic power at its disposal that 
will not only suffice for providing the extra power required for 
the plant on the Pogha, but also will be able to supply power 
to the hydraulic plants of consumers who would otherwise be: 
obliged during a part of the vear to fall back upon their steam 
reserve plants. 
CEDEGOLO CENTRAL STATION, 


Hydraulic Machinery.—As already mentioned. the tail race 
water from the turbines of the Isola plant unites below the 
central station with the mountain streams Arno. Salarno and 
Adame : these waters then flow at an average speed of 2 metres 
through a canal 5 km. (3) miles) in length. and supply the re- 
quisite power for the Cedegolo Central Station. The canal 
through wlich the water runs stretches along the left side of the 
natural bed of the Poglia up to the point at which it is con- 
nected to the filling basin. The canal. which hasa trapezium- 
shaped section. has a capacity of 6cubie metres (210 cubic ft.). 
It has a constant fail of 0-2 per cent.. and runs for a part of the 
distance m a tunnel, and for the remainder of the way between 
two banks : its walls are of stones plastered over with cement, 
and the bed is also covered with a laver of cement. At a dis- 
tance of about Ikm. from the point of connection with the 
reservoir. an overflow pipe projects which allows the quantity 
of water flowing into the latter to be rezulated. The upper 
edge of the canal retaining wall is higher on the latter section 
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than the top of the overflow pipe. so that when the settling 
basin at the end of the canal is full. the superfluous water rises 
and flows out through the overflow pipe. The settling basin, 
in addition to allowing the gravel and sand to settle. is also 
used for storing a certain quantity of water which mav be 
utilised durimg the winter at the time when the demand for 
power is heaviest. 

The settling and storing reservoir is provided with a protect- 
ing dam of reinforced concrete, on account of the fact that this 
material allows the construction of a vertical wall. a form which 
allows the provision of a larger storing space for the water than 
the usual design. As it was impossible to ascertain whether a 
sufficiently firm anchorage could be obtained on the rocks, a 
dam of novel form was designed, consisting of a number of 
separate cells into which the water is admitted. This. bv 
exercising an equalising pressure, tends to prevent the bursting 
ofthe dam. The foundations of the dam are only at a depth of 
65 cm. (2 ft. 2 in.) below the bottom of the reservoir. 
The dam measures about 140 metres (162 ft.) and consists of 
140 cells placed above one another in three rows, so that the 
dam when full contains 3.948 cubic metres (19.740 cubic ft.) of 
water. [tis kept continually filled through suitable openings. 
and empties itself simultaneously with the basin. so that the 
whole of the water can be utilised. The basin contains about 
16.000 cubic metres (370,000 cubic ft.) of water. and the quantity 
available is increased by the use of a dam of this design 
about 25 per cent.. so that the total capacity amounts to 20,000 
cubic metres (700,000 cubic ft.). The dam is made perfectly 
watertight bya laverof cement whichis smoothed down on the 
inside walls. The intake for the pipe line adjoins the settling 
basin. and is so arranged that the water may be led directly 
from the canal to the pipe line by means of valves. Suitable 
gratings are placed in front of the pipe line openings to prevent 
the entrance of driftwood, leaves, &e. On passing from the 
intake, the water divides again to flow through two strongly 
anchored pipe lines, each of which is provided with an iron gate 

"alve which can be operated by the attendant from the 1e- 
taining wall. or electrically from the generating station at 
Cedegolo. 

The pipe line (Fig. 1) is 1.050 metres (3,165 ft.) long and has 
a fall of 476 metres (1.570 ft.) from the water level at the in- 
take tothe water chamber. This pipe line is divided into three 
sections of the same length but having different diameters. 
The lowest section has a minimum internal diameter of 825 mim. 
(2 ft. 9 in.). the middle section has a diameter of 900 mm. (3 ft.) 
the upper section has a diameter of 1,030 mm. (3 ft. 5 in.). The 
pipe lines end in the water chamber which can be cut off from 
both of them by means of two gate valves. Another “ate valve 
on the second and third distributing pipes separates the first 
two turbines from the remaining three. Bv this arrangement 
power can be supplied at the present time to the five main tur- 
bines and to one turbine driving and exciting set. The junction 
pieces to which the distributing piping is connected up are 
hemispherical steel castings. the bends being also of cast steel 
All the remaining parts are of welded steel. The internal 
diameter of the water chamber is 825 mm. (2 ft. 9 in.) and that 
of the distributing piping 150 mm. (1 ft. 6 in.). The main vate 
valves are of cast steel: they have a diameter of 800 mm. 
(2 ft. Sin.) and are operated hydraulically by means of the 
regulating gear mounted on each of them : thev are also pro- 
vided with a bve-pass in order to equalise the pressure on the 
two surfaces of the valve before starting up the machines. A 
rope railway operated bv an electric winch was installed for 
building the pipe line and for hoisting material. 

The electrical energy for driving the winch, as well as for 
lighting and for the motors used in the workshops and other 
auxiliary work, is supplied from a small auxiliary station. the 
generators in which are driven by turbines deriving power from 
the Salarno River. In this central station are two alternators 
each having an output of 150 H.P. 

Generating Plant.—The Cedegolo station (Fig. 
addition to generating its own energy, will be also the centre for 
transforming the energv of all future plants of the Adamello 
'Co., lies on the left bank of the Oglio River. The building 
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covers a total area of 2,000 sq. metres (21,528 sq. ft.) of which 
about 1.000 sq. metres (10,76£ sq. ft.) are occupied by the 
machine room, with an ultimate capacitv of seven turbo- 
alternator groups (five of which have already been installed) 
and two exciter groups. The generating plant may be 
divided into three sections: the machine room, the trans- 
former recom and the switchgear room. 

Five 5.000 H.P. turbines of the Pelton type with horizontal 
shafts and a small 500 n.p. machine have been erected. The 
latter runs at a speed of 650 revs. per min. and drives a con- 
tinuous current exciter, while the large turbines drive the alter- 
nators at a speed of 420 revs. per min. Each turbine is pro- 
vided with a separate injector and cone which 1s operated from 
the automatic governor by hand. The buckets are of smooth 
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Fic. 3.—CEDEGOLO GENERATING Station 12,000,72,000-voLT TRANS- 
FORMERS. 


steel and are attached separately to a cast-steel wheel. The 
bearings are provided with automatic ring lubrication. The 
governor is operated by a servo-motor under oil pressure, the 
pressure being produced by means of a pump which forms à 
part of the governor itself. By this means the specified speed 
variation of 5 per cent. can be produced electrically from the 
switchboard. 

If the load is constant, the speed variation should not be 
appreciable. If the entire load is thrown off suddenly, the 
maximum speed increase will not exceed more than 14 per cent., 
while at the same time the special valves prevent the pressure 
in the pipe line from rising more than 10 per cent. above the 
working pressure. The outlet valve is mounted on the ad- 
mission pipe and has an automatic slow motion closing device. 
It is intended to prevent reverse pressures or excess pressures 
which are liable to occur when the governing gear is operated 
rapidly. 

The five three-phase alternators are connected to the turbines 
by rigid couplings. Each of these machines has an output of 
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5,000 k.v.a. when running at a speed of 420 revs. per min. 
Current is generated at a pressure of 9.000/12.000 volts with a 
frequency of 42, a permanent overload of 10 per cent. being 


permissible. The maximum excitation energy required i 
22 kw. 


in parallel with the Isola station situated a distance of abou 


5 km. awav, and in which current is generated at 12.000 volts. 
These alternators are of the ordinary tvpe with stationary 


armature and rotating inductor. 


The exciting current for the alternators is obtained from two 
shunt-wound dynamos with auxiliary poles, one of which is 
driven bv a turbine, and the other by a 500 H.P. synchronous 
These two exciters 


s. per min. and supply current (2.700 amperes) at 


motor E at a pressure of 220 volts. 


run at 630 rev 
125 volts. 


Transformers.—In the rear part of the building 15 single- 
phase transformers are erected in two rows, and are divided 
These transformers are con- 


from one another by partitions. 


nected in delta both on the prinary and secondary sides (Fig. 3). 
Veil. at a 


Each of the transformers has an output of 2.700 k. 


ns of 10.000/60.000 volts. which may be mereased to 
2.000 volts if one of the lines has to be cut out of eicuit and 
line alone. The 


the entire energy transmitted bv the other 


transformers are of the oil type with water-cooling coils. The 


primary and secondary windings are placed between one an- 


other in alternate layers. 
(To be concluded.) 


THE THEORY OF THE SUBMARINE TELEGRAPH 
CABLE.* 


BY H. W. MALCOLM, D.S. 
(Continued from paye 495.) 


Summary.—In this series of articles an account is given fist of the 
work of Lord Kelvin leading to the discovery of the “KR” law and to the 
most simple form of arrival curve. The shape of the arrival curve is 
dependent on the signalling apparatus; and to obtain the curve under 
practical conditions the apparatus must be taken into account. After a 
discussion of the general theory of the propagation of signals in cables, a 
method is developed for obtaining arrival and sending curves by sim p:e 
caleulation, for any form of apparatus. The method is illustrated by 
many examples, and is applied to derive the theory of the use of apparatus 
such as arrangements of resistances and condensers, inductive shunts and 
artificial leaks, and to show the influence which they exert on the shape of 
the arrival curve, and, therefore, on the maximum speed of signalling. 
The results are expressed in practical units and are contained in tables, 
and they are applicable to cables of any type. In conclusion, illustrations 
are given of the use of arrival curves to build up a message, at different 
rates of sending, whereby the intluence of the apparatus ean be rendered 


evident. 
SENDING CURRENTS AND VOLTAGES.— THE. ARTIFICIAL 
CABLE. 

On account of their importance in duplex working the 
phenomena at the sending end of the cable deserve a!most as 
much consideration as those at the ree m end. 

In Fig. 1. from equations (19) and (20), by elimination of all 
the unknowns except C, and Vain a a manner to that 
used in finding C,, 1t follows that 


à ViA(Z, cosh Pl+Z, sinh PI) (89) 


^ ZZ, cosh Pl 4-Z, sinh PI) + Z(Z, sinh Pl+Z, cosh Pl)’ 
This equation for the sendinz-end current corresponds to (21) 
for the receiving end, and is likewise of fundamental inipor. 
tance. It gives the sending current C, for a simple sine 
voltage, V, and it requires now to be transformed to the tele- 
graphic case of the sudden app'ication of a batter y voltage + E. 
The process is the same as before, and a few of the more im- 
portant applications will here be discussed. But in the next 
paragraph the effect of making the cable infinitely long will 
first be considered. Again, similar considerations to those 
applied to (46) are applicable to (89). The following deduc- 
tion can, therefore, be made. An artificial cable of constants 


* Copyright. All rizhts reserved. 


The high voltage of the generators is necessarv on 
account of the fact that the Cedegolo station is required to run 
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R'. K'. L'. G'. P, wil represent to scale Y/g a calle of constants 
R. K. L. G. L provided that 

B O KT GU 
f RY LYO KIO Gl 


L'. G. G' are neglected, the 


= pl. 


As a first approximation, when L. 
D * . i 
relationship 1s p KY 
RÝ K 
The question of the degree of equivalence between a res 
exbre and an arüiticia! cable burt up discontinuously of con- 
densers and resistances must be left for another occasion. 


t 
=f. 


IxriNITELY LoNG CABLE. 
When the cable is infinitely lone. cosh P? - sink P7 -- 
(89) reduces io V 
ts 3É de E! sm We dee Geox ok. 454] 
A. Za | 
If signals are sent direct to line, Z;—0. and 
20V 
(em us 24e sb ae we oux fb) 
Zi, 
The corresponding heat p d is that of the near diffu- 
sion of heat Into an infinite solid. when one plane face Is kept 


x. and 


à 


Microamperes per volt. 


4 ! seque re 
b TM rmm eae S. 
poc T unisEniE 
0 02 04 » "08 10 15 2-0 2:5 
Seconds. 
Fig. 27.—84N Freanctsco-Hono iene CABLE, No APPARATUS. 


Sendine Current.—Curve A....Recsivine-end earthed. 
oe B 


... Receivine-end free, 
C....Cable in&nitely lone— 
2366 . 
Qu ? microamperes per volt. 


Arrival Current.—Curve D....Receiving-end earthed. 


at a constant temperature. and the solution is well known. It 
has the form K: 

CSE (pu) - 2... s (92) 

Rat 

The corresponding curve is plotted in Fig. 27, C. On accoun: 
of the absence of self-induction. the current is at first infinite! 
great. When the inductance of the cable is taken into account 
the solution of (91) is 


Ke Re 13 / R02 1.3.5 R > 
pA / P a NET 
XL (xL T ap Nee) 
which is a convergent series in ascending powers of the time.* 
An alternative solution is 
K e i Ls 173? D. 
Rz! 1 4Re x SARE! 
e237 077 Loea k . 
22 i 94) 
(aR) 


whi. ‘his a diver gent serles m descending powers of PS time.” 


CsE i 


' 


Sn AE NÉ 


* 0. Heusrside: “E jd tromagnetic Theory,” "Vol. 2, p. | 292. 
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‘It is to be taken as far as its smallest term. In Fig. 28, Curve 
A. the curve is drawn from Table XXXI., which represents 
(93) and (94). The San Francisco-Honolulu cable is supposed 
in this case to possess an inductance of 50 millihenries per 
nautical mile without anv change being made in its other 
constants. Curve B is the same as that marked B in Fig. 27, 
and represents the sending current for the ordinarv cable 
without loading. The curves differ considerably at the very 
beginning, where the inductance makes itself felt. After 
£— 0:91 second, they differ bv less than ] per cent. The cur- 
rent at the moment of making contact is found by putting 
ep : K ... 
t=(0 in (93). This makes C, (10) - EA 9 TT 
.àmperes per volt. L 
Table XXXI.— Fig. 25. Curv A. 


micro- 


JR/L- 17485; R/2L 


21'856. 


t (seconds). ITENS, 2]-826/ A a 
per volt). 
OOOHO . 0 2,772 
0-0057 e» l 2.450 
00114 a 1 2.190 
0229 l 1.783 
(04238 is 1 1,289 
0-0915 | i 2 | 823 
0-1144 20 Ses 742 
0-1716 30 M Oly) 


a M —— n — € —  — e À 


The solutions for the case when Z, is a simple resistance, or a 
simple condenser, in series with a cable of infinite length. have 
been obtained by Heaviside* by the use of his operational 


r V S LC 


T-— M — -— e 


Prin eres per voL 


— m Auct Wi dees E descr pee 
i | t ] i — 

OA ag inc in f n eld. e, ee ee ee et im cm 
Er z == z 
na anaa eee S 5. + . “a : ; 

m j | qM E giu oem ` : 

WIE x = + Sk en een auum - eye ix “= — 

| | | 
$00} =t a m Sel 


nu d Cn PONE OR MON ee ee Pas 
PI x MI ap 162 | 
Revers | et- tb 2 
9 0-01 0.02 0-03 0-04 0:05 010 015 0-18 
Seconds, 


Fic. 28.— SENDING CURRENT. Saw Frascis;0-HoNoLvnu CABLE. 
Exps EARTHED. 

Curve A... Assumed loa 

wo B....No ladine. 


ded with O'OS0 henry per nautical mile. 
methods. When Z, consists of both a resistance and a con- 
denser the problem is cousiderably more complicated, and it 
has been attacked by Gavet and Heaviside. 
Finite CantE—No-Exp APPARATUS. 
Returning to the cable of finite length, suppose that there is 
no sending or receiving apparatus, Then in (89), if the cable 
is earthed at the receiving end, Z, and Z. are to be made zero. 
Hence 
U oe \ x E 
^ Zytanh PU ^ 7 7 7 o7 
If the cable is free at the receiving end, Z, = x, and 
C= M 
"o Zeth PU 7 7 7 7 77 


(95) 


In (95), 


tan c=. 


R? 
j= 


* O. Heaviside. ** Electromagnetic Theory." Vol. 2. pp. 37, 40. 
TW. Gave, THA ELECTRICIAN, Vol. 538, p. 905, 1901. 


ae : RI 
This gives r—mz, and f(x) — > 
l a% 
In (96), fx) is cot x=0, | 
2m 4-1 : RI g 
and z— o T; Fia)--— à = 
Hence the required expressions for C, are 
m??t 
E z2Ee kr? 
= um qune . ry e e . 97 
C= Rte gp ^ id 
(^m -)?2?t 
x9Ee  akw? 
) — bes m ^ e e e e e 
and C, ~ RI (98) 


Equation (97) is similar to (4), the Thomson solution for the 
arrival current without apparatus, but every term in the series 
has the positive sien. 

Curves A and B, Fig. 27, have been plotted from (97) and 
(98) and Tables XXXII. and XXXIII. 


Table XXXII.— F. 27. Curve d 


02 03 


t (secs ) 0-4 Wo 0-7 1-0 1-5 
Steady 201-0 201-0 207-0 201-0 201-0 201-0 201-0 201-0 201-0 201-0 
m-1] 320-4 255:4 203-6 162-3 120-3 82-2 416 1034 43, 05 
m2 1602-3 655 2604 107 43 0607 01 es TA 
m=3 522 68, O9 Ol .. sae " 
2n — 4 10-7 0:3, : d d "m ; 
m=) | L4 ... |o fue T ix TEE i 
m- 6 | (1 i i 
i ("^ 748-1 520-0 431-9 374-] 334-6 283-9 242-7 214:4 2053 201:5 
Table XXXIII.— F';. 27, Curve B. | 
f(secs). OL 02 03 04 05 OF L0 15 20 30 
m- 0 379-8 358-9 330-1 320-4 3027 270:3 228-0 171-7 129:3 734 
m= 1 241-3 144-8 870 522 313 1013 24 02 | Suh 
m=? 07-2. 9:36. 57 L4 03 .. bos s us T" 
m=3 25:0 16 Ol .. bad. ut A ; s 
m= 4 4+1 eee ene ene eee eee "T" eee i eo 
m 5 OS 3 A M E "T Soar, d rade d ad 
eu 141:0 DONO 4919 374-0 3343 281-6 2304 171-9 129:3 73:4 


—— — es À OX EE eee 


The current is infinitely great at first, because all impedance 
at the sending end has been neglected, and fails off rapidly. 
The influence of the distant end does not manifest itself until 
about three-quarters of a second has elapsed, at which point 
the curves for end “ free " and end “ earthed " begin to diverge. 
It is interesting to observe that the curve for the infinitely 
long cable is exactly midway between the other two. Just 
as there is a characteristic time—depending on the KRE of the 
cable—for the current to approximate to its steady value, so at 
the sending end there is a characteristic time that elapses bejcre 
the influence of the distant end becomes perceptible. The area 
enclosed by Curve B and any time ordinate is the charge in the 
cable at that time when the distant end is free. Similarly, 
the area below Curve A and to the left of Curve D and any time 
ordinate, is the charge in the cable at that time, when the 
distant end is earthed. Expressed analytically, from (4) 
and (97), 


' 9E ro mn?’ Md 
Q-Q. Se ~KR2~e biu? COS ma t. 
9t RUA 
(?in + 


l l E 
Qo is the ultimate charge in the caòle, and cquals 5 . KL 
dnd 


Hence the charge at any time t, when tho distant end is earthed, 


is given by 
(Pin zt 
AO USE Re KRE 
Q= Kl] 1- 3 2... (9) 
tu 
EHE B dc NN 


wy (mtl)? 
* Mieroam peres per volt. 
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Table XXXV.—R.— RJ/10— 497-5 ohms. Fig. 29, Curve B. i 


The total charge in the cable when the distant end is free is 
E.Kl, which is twice as great as when the distant end is 
earthed. Henze the area between Curve B and the time axis 
is twice the area between the Curves A and D. 


SENDING THROUGH A RESISTANCE. 


In (89) let Z, be zero. 
V 
Ee di ae doe: c. due we ee EOD 
TR C7 7 LZ, tanh Pl uon) 
This corresponds to the case of distant «nd earthed. If the 
distant end be free, Z, = œ, and 
V, 
Se = Tgp o... 5. . (101 
C77 LZ, coth Pl om 
Suppose that Z, is a pure resistance, R,. The equation for z is 
ZR ee (102) 


ne 7x 
and the corresponding expansion is 
z?t 
Cnn E E DL RET. 


* RILR, z Rl sect -- R, 
And when the receiving end is insulated, 


zR, 
cot z— ny ead at feces dex e uw (104) 


r?t 


2Ee Kia 
RI cosec? z-- R, o. . (105) 


Fig. 29 is plotted from Tables XXXIV., XXXV., XXXVI. 
for R,— R//10, and R,= Rl. 


and S 


L 
Seconds. 
Fic. 29.—San FRANCISCO-HONOLULU CABLE. 


Sending current, with resistance before cable. 
....Re=R//10=497'5 ohms, distant end earthed. 


A 

B....Ditto. distant end free. 

» D .. Re =R/=4,975 ohms, distant end earthed. 
E 


-.+-Rs=0, ditto. 
.. Arrival current, corresponding to C. 
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Table XXXIV,—R,- R//10--497-5 ohms. Fig. 29, Curve A. 
i(secs.) | 0-1 | 0:2 


Steady |182-8 182-8 182-8 |182-8 1182-8 |182-8 182-8 182-8 182-8 182-8 
£, + [281-8 233-5 193-4 160-2 E 91.0, 517! 20:2! 7-9, 1-2 
| | 


i 
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4; + 113311, 62-1, 29-0] 135, 63: L4! 01 
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p 
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ss + |379] 66| 12 02| nc dida 
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* Microamperes per volt. 
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t(secs.) | O-1 02. 03/04 05 0-7 10 15 | 20 3-0 | 
L, +  (342°3 326-7 1311-7 297-4 283-8 258-4 224-4 1776 140-4 | 87:8 

4+ + 1204-2 133-4 |-87-1 56:9: 37-2: 15:9, 44 05, Ol! ... 

+ 746 225. 68 20, 06 OD) see e | 

a + | 172 16) OL | caa eens 
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Table XXXVI.—R.- Ri. Fig. 29, Curve C. 
t(secs.) 0-1 02 ^03 04 105 ,07 10 15 20 | 30 
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— — ee Oe e a 
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Steady | 
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ve C,* 17077 1603 153-0 147-2 142-4 1134-7 126-1 1164 110-4 104-3 


————— ———— 


The roots of equations (102) and (104) are contained in 
Tables VIIL, IX..and XII. For the purpose of comparison, 
Curve D is reproduced from Fig. 27, Curve A. The effect of a 
moderate resistance is to diminish slightly the sending current. 
The effect becomes very marked when the resistance is great, 
as in Curve C. As before, the effect of the distant end is not 
noticeable until about three-quarters of a second has elapsed. 
When R,—R//10 the initial value of the current is 2,010 


microamperes. | 
(To be continued.) 


CURTIS TURBO-ALTERNATORS. 
(Concluded from page 572.) 


Summary.—A description is given of the theory upon which the work. 
ing of the Curtis turbine is based, and the application of this theory to the 
building of large turbo-generator sets is dealt with. The design of 
alternators suitable for direct coupling to these turbines is also described. 


THE ALTERNATORS. 


B.T.-H. turbine driven alternators are built for single, two, or 
three-phase operation in standard ratings for 50 and 60 cycles, in 
sizes from 200 up to 10,000 kw., and for 25 cycles from 1,000 kw. 
upwards. Standard alternators are designed to carry continuously 
their full rated load in kilowatts at any power factor between unity 
and 80 per cent. Adequate arrangements are made for temperature 
rise, regulation and self-protection. Every machine is provided with 
a direct coupled exciter. 

The stator (Fig. 8) consists of a box type cast-iron frame supporting 
a laminated iron core, in which the stator windings are embedded. 
The frame is of hollow section, well ribbed, the space between the 
outer and inner shells serving as a passage by which the air, after 
ventilating the machine, is conducted to the exit openings. The 
frame is also provided with detachable panels to facilitate inspection 
of the machine. The thin iron punchings of which the core is com- 
posed are specially selected and insulated before assembly, so as to 
reduce the core loss to a minimum. The punchings are held firmly 
in position in the frame by means of steel keys on their outer circum- 
ference, while their inner circumference is slotted to receive the stator 
windings. Air ducts are provided at frequent intervals along the core 
so as to ensure efficient cooling of the stator iron and the embedded 
portion of the windings. The slots carrying the windings are either of 
the semi-closed or open type, their selection depending upon various 
circumstances as well as the type of windings employed. The 
stator is cast in one piece, but in the case of the largest sizes where 
crane and railway facilities may be inadequate, it can be built in two 
halves, the division being in the horizontal plane. Such cases involve 
completing a portion of the stator winding after the machine is 
erected. Bar windings are preferably provided in the stator, the 
lattice work arrangement of their ends providing ideal cooling 
surface, while, by means of heavy insulated supporting rings, the 
windings are rigidly supported against any displacement in the event 
of accidental short-circuit. For machines of unusually high voltage, 


coil windings are employed with a suitable modified form of support. 


* Microamperes per volt. 
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Special attention is devoted to the methods of insulation. In the case | the alternator frame. This method of ventilation prevents the air 


of bar windings each bar 
mica. 

Coil windings may either be of the “ pulled-through ” type or may 
consist of previously insulated coils inserted in the slots. In the 


Fie. 8.—Stator or 2,500 kw., 1,500 REVS. PER MIN., 11,000 voit, 50 FREQUENCY CURTIS 
TURBO-ALTERNATOR, WITH END SHIELD REMOVED, SHOWING PARTLY WOUND FORMER COILS. 


former case the conductors consist of flexible pressed strand cable, 
with a specially treated insulated covering, and.are pulled through 
heavy insulating slot-tubes contained in semi-closed slots. In the 
latter case each coil is first wound complete on a former, solidified 
as a whole with impregnating compound under alternate vacuum and 


pressure, then pressed to slot dimensions in steel clamps, and finally | 


covered with the necessary thickness of insulating jacket built up in a 

manner similar to that followed in the case of bar conductors. 

The rotor (Fig. 10) is of the drum type, without salient poles, the 

weight of the exciting windings being distributed in slots around the 

periphery. The rotor core is built up of high tensile steel sheet 

stampings mounted on a spider or enlarged shaít, with frequent 

spacings for internal ventilation. The end wind- 

ings are supported at each end of the rotor by a 

ring of composite construction, that part nearest Á “aS 

the magnetic poles being of high tensile bronze, ^... ~ 

whilst the main portion is of steel, the two | 

sections being stepped, shrunk, and pinned “ 

together. These rings are carried upon heavy 

plates forming ends to the rotor core body, leaving 

the windings around their inner periphery fully exposed for free 

ventilation. By a patented construction the winding slots are set 

back from the surface of the rotor so that the outer surfaces of the 

rings are substantially level with the surface of the poles, and excessive 

magnetic leakage between adjacent poles is avoided by cutting back 

the interpolar surface. The mechanical design entirely eliminates 

any bending stresses, and leaves only simple tensile stresses, which 

are capable of ready calculation ; the stresses in the various parts, 

moreover, are not in any way interdependent. This type of rotor 

results in the generation of a smooth potential wave very closely 

resembling a sine wave at all loads, and free from ripples, which in 

the case of long feeders may cause an abnormal rise in potential. 
B.T.-H. turbo-alternators are designed to take air for ventilating 

purposes (preferably from outside the station) through suitable 

ducts in the foundation, the air after circulation through the machine 

being discharged through an opening either in the top or bottom of 


has several tapings of varnished cloth and | drawn into the machine from passing the bearings, and so becoming 


charged with oil vapour, which has a very injurious effect upon the 
insulation of the windings. These machines below 8,000 kw. size are 
entirely self-ventilating and do not need the assistance of any external 
fans. Ventilating air (which should be drawn through filter cloths) is 
conducted to intakes at the rotor ends whence it divides, part being 
fanned around the rotor and stator windings, while another part 


| passes into the body of the rotor and is driven centrifugally through 


the rotor core air ducts, and thence through the 
stator core. 

When it is desired to expel the heated air directly 
into the engine room the outlet in"the upper part 
of the frame is left open, but if the heated air 
is to be conveyed away through a duct the 
top opening is closed, and an outlet duct con- 
nected to the lower opening in the frame, 


Fig. 9.—B.T.-H. Ain FILTER (EIGHT 
BOXES). 


this duct passing through the inlet air chamber. It is of great impor- 
tance that the ventilating air should be clean, and for this reason it 
become: desirable to instal air filters with turbo-alternators, which 
will extract the dust particles from the air, and so prevent them from 


Fig. 10.—Foun-PoLEÉ ROTOR oF 2,500 kw., 1,500 REVS. PER MIN., 11,000. 
VOLT, 50-FREQUENCY CURTIS TURBO-ALTERNATOR WITH END' FLANGE 
REMOVED, SHOWING PARTLY WOUND COILS. 


entering the windings. Without such"filters the internal ducts and 
air passages of the machines are liable to become choked with dust 
and dirt, which restrict the proper ventilation, resulting in over- 
heating of the machines, The construction of the B.T.-H. air filter is 


THE ELECTRICIAN, JULY 19, 1912. 


clearly shown in Fig. 9. It consists of a number of wooden boxes 
suitably arranged and fixed in a framework, The boxes are fitted 
with light frames supporting a continuous length of special porous 
cloth. through which the air has to pass. This cloth allows a com- 
paratively free passage for the air, but obstructs the dust particles 
held in suspension, and is strong cnough to withstand handling and 
washing whenever necessary. The boxes are of à convenient size 
for handling, and the replacement of a dirty box by a clean one is 
accomplished with the minimum amount of labour and delay. For 
machines of less than 2,000 kw. capacity. one box should be in- 
stalled for every 200 kw. of generator capacity. For larger genera- 
tors, one box for every 250 kw. of capacity is required. A mini- 
mum of one spare box should always be provided so 2s to allow for 
cleaning and changing. but it is better practice to allow one extra 
box for every six or eight boxes installed. The ventilating air is 


drawn through the filter, which is placed outside the building under a ; 


sloping roof and protected from the weather by louvre shutters, 


cs 
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THE GOLDSCHMIDT HIGH-FREQUENCY ALTERNATOR 
FOR WIRELESS TELEGRAPHY AND TELEPHONY. 


A demonstration of the practical qualities of the Gold- 
schmidt alternator was given recently before the delegates 
to the International Radio-telegraphic Conference, and & 
repetition of this under less crowded conditions took place 
last week, when representatives of the technical Press were 
present, on the invitation of the Anglo-French Wireless Co. 
(Ltd.). who, in addition to being the owners of the Lepel 
patents, are introducing these alternators. which, as is known, 
are now being made by the Lorenz Co., of Berlin. 

The principle of the Goldschmidt alternator is well known 
to depend upon the induction of currents of higher and higher 
frequency by " reflection.” and the theory has been treated at 
some length in various publications, among 
which the description in Tue ELECTRICIAN 
(Vol. LXVL, p. 74, 1911) may be referred to. 
Little has, however, been made known as to 
the actual behaviour of such machines in 
practice, and also as regards their application 
to wireless telephony, for which purpose their 
special qualities bid fair to cause generators of 
this class eventually to displace all other forms 
of wave-venerators. 

The experimental station at Slough is equipped 
with an antenna of enormous spread in order to 
be able to deal with the long waves (5.000 metres) 
employed: but otherwise presents no special 
feature. Theapparatus inside the building com- 
prises a Goldschmidt alternator capable of 
giving an output of 9 kw. at 60.000 cycles per 
second, although 12 kw. has been obtained from 
it at a lower frequency. The alternator 1s 
driven by a direct-current motor through a 


Fic. 11.—Cerves SHOWING THE OPERATION OF A 5,000-KW. CURTIS TURBINE. 


By the courtesy of Mr. C. P. Sparks, chief engineer of the County 
of London Electric Supply Co.. we are enabled to publish a set of 
curves made up from tests taken on a 5.000-kw. Curtis turbo-alter- 
nator, built by the British Thomson-Houston Co.. and installed at 
the Cit v-road stetion of the County of London Electric Supply Co. 
These curves are of extreme interest as showing the low steam con- 
sumption per kilowatt-hourat different loads. At 4.500 kw. the steam 
consumption is E377, and at 5.600 kw. it is 13°6 Ib. per kilowatt-hour. 
The thermal efficiency. which includes the generator losses, is at full 
load 65:9 per cent. and at overload over 60 per cent. These figures 
are particularly good fora turbine of 5.000-Kw. capacity, as the super- 
heat is not as high as is generally the case when high efficiencies are 
obtained. 

The information in the above article is based on that given in a 
pamphlet recently issued by the British Thomson-Houston Co., to 
whom ‘we are also indebted for the loan of blocks for illustration 
purposes, 


Colleze Wireless Telegraph Station.—Students of the State 
College of Washington, working under the supervision of Prof. 
H. V. Carpenter, have installed à powerful wireless telegraph 
equipment. The increasing demand for this kind of instruction 
has led the institution to plan à course of a more practical 
nature than the advanced theoretical course now offered, so as 
to give a good opportunity for students to learn the working 
esseitials of wireless methods and to become good operators. 
An interesting application of wireless telegraphy has just 
been proposed by the Government Forest supervisors, who have 
asked the college for a report on the feasibility of using wire- 
less stations located on high peaks in the Forest reserves. 
Such stations would be much more reliable and easier to 
maintain than the present Forest telephone service and could 
be installed more quickly and easily. 


step-up gear, the arrangement being very similar 
to that shown in THE ELECTRICIAN (loc. ert.) ; 
the supply current being obtained from a central 
station in the neighbourhood. The special 
ventilating arrangements there shown were 
found to cause serious heating owing to the 
churning-up of the confined air, and the alternator is now run 
with natural ventilation, and keeps quite cool. Similarly at 
first ball bearings were fitted, but the balls wore out so 
rapidly that ordinary bearings were reverted to, and these, 
with ordinary oiling rings, are quite satisfactory, thus doing away 
with the necessity of employing complicated systems of pressure 
lubrication. The peripheral speed of the rotor is about 
150 metres per second, at which velocity the frequency gene- 
rated in the rotor is 15.000 eveles per second. By reflection 
these currents induce others of frequency 2 x 15,000 cycles in 
the stator, which again in- | 
duce currents of 3 15.000 of 
cvcles in a circuit (contain- RN C A 
: : ; AU Sm omm ' 
ing — suitable capacity) | (o3 
shunting the rotor. The g= stator Lá 
currents again set upothers S 
of frequency 4 x 15,000 
cyclesin a circuit connected 
tothestator. Thearrange- 
ment of these circuits can be 
seen from the diagram given 
herewith. Here circuit CD, 
has currents of frequency 
15.000 im it ; C.D) those of 
30.000 frequeney ;; C; is resonant to £5.000 evcles, and. finally, 
pure 60,000 eyele currents can be taken off from the points 
where the antenna and earth are shown connected. The ale ve 
remarks apply only when the excitation ts eilected by means 
of continuous current—in the present case. from storage cells, 
Whilst a number of different frequencies may thus be 
obtained from the alternator itself, there are other means pro- 
vided for gradually varying the wave-length. The condensers 
and inductances are of special design, the condensers being 
made up of thin copper sheet interleaved with sheets of^mica, 
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the whole being securely clamped together. The inductances 
consist of flat spirals of a single conductor, each conductor being 
composed of some 1,200 separate insulated wires, the number 
being calculated as that involving the least loss. The coils 
are not quite flat, the conductor passing alternately on one or 
the other side of a glass distance rod. The whole coil is 
immersed in oil in a glass tank. Several of these tanks are 
provided, and one of these contains a variable inductance (of 
variometer type). 

The capabilities of the alternator were demonstrated by 
showing that with the antenna in circuit giving a reading of 
16 amperes, the insertion of a bank of lamps in the circuit, 
representing a load of 2 kw., only caused the ammeter reading 
to fall to some 13 amperes. 

Since the wave-length of the high-frequency currents 
depends upon the speed, it is obvious that if the speed of the 
alternator were to change very much, due to some change in 
the speed of the driving motor, the frequency would not be 
constant. For this reason there is provided a special relay 
apparatus which operates on the motor field; this ensures 
substantially perfect constancy of the frequency. 

The high-frequency energy obtained is shown by means of a 
rotating vacuum tube, and also by oscillograms, to consist of a 
train of absolutely continuous undamped waves, and these are 
quite inaudible at any radio-telegraphic receiving station. In 
order to be able to send radiotelegraphic signals, the circuit 
has to be interrupted at a rate corresponding to the audible 
note required. This interruption need not take place in the 
main circuit, but can be effected in the exciting circuit, and 
in this way it is only necessary to break a circuit carrying 5 
per cent. of the energy dealt with. In practice, instead. of 
interrupting the circuit, a 500-cycle alternator is used to supply 
the exciting circuit of the Goldschmidt alternator, and this 
circuit is made and broken by the sending key. It is certainly 
very remarkable that such an arrangement 1s possible ; but the 

rotating vacuum tube shows that the alternator is able to pick 
up the sequence of operations at once, no matter what the speed 
of signalling may be. There is thus no hindrance in the way 
of very high-speed working. 

One of the most interesting facts demonstrated 15 the absolute 
‘one waveness " of the system. Taking the wave-meter and 
coupling loosely to one of the inductances, only one wave is 
shown (60,000 eo ). Crossing, then, to the alternator, again 
only a single wave could be found (15.000 c), whilst on 
coupling to the remaining circuit —which, it may be remarked 
was in perfect metallic connection with the previously men- 
tioned circuit (/.e., connected to the same terminal)—again 
only one wave was found (viz.. 45,000 ^). | 

Whilst no attempt at long-distance work was made on this 
occasion, a few experiments in reception were shown at a small 
receiving station set up quite near. The 500-cycle note of the 
exciting alternator gave a very pleasant note with a pure 
metallic “ ring" in it. Changing over, then, to telephony, a 
multiple mici rophone being put in the exciting circuit of the 
alternator, and reverting to the battery for exciting current, 
the spoken words came out remarkably distinctly and quite 
free from any distortion and the other unpleasant qualities 
which are very often associated with the wireless transmission 
of speech. It is understood that radiotelephonic communica- 
tion between Berlin and Paris has been effected by this means. 
At all events, the Lorenz Company and their engineer, Dr. 
Scheller, are such believers in the future of the system that 
they are having four 150 kw. alternators constructed for them 
by the Bergmann Company without waiting first to see how 
one of these behaves before going on with the others. These 
alternators are to be driven direct by means of continuous- 
current motors, which are designed to run at the unusually 
high speed of 8,000 revs. per min. Theair-gap of these machines 
will in this case also be 1 mm. 

Taken altogether, itis clear that the results of the tests of these 
mammoth high-frequency alternators will be looked forward 
to with exceptional interest, owing to the number of mechanical 
problems which may, if the machines are successful, 
such case be considered to have been solved satisfactorily. 


PHYSICAL SOCIETY. 


At the meeting he'd on Friday, June 28, at the Imperial College 
of Science, Mr. A. CAMPBELL, vice-president, in the chair, a Paper on 


* Hysteresis Loss as Affected by Previous Magnetic History,” 


by Prof. ERNEST WILSON and Messrs. B. C. Clayton ard A. E. 
POWER. was read by Prof. WILSON. 

This Paper is concerned with hysteresis loss in iron at atmospheric 
and liquid air temperatures under three different conditions: (1) after 
the iron has been carefully demagnetised, (2) after it has been sub- 
jected to s large force (previous history) of about 26 C.G.S. units, 
and (3) whilst it is under the influence of an external constant mag- 
netising force after demagnetisation. One object is to discover 
(a) how the dissipation of energy veries in the above three cases 
when the maximum magnetic induction B is the same in each, (b) 
how it varies in cases (2) and (3) when not only the maximum 
magnetic induction is the same, but the value of the reversal foree H 
is the same in each. This matter should concern any molecular 
theory of magnetism. It is shown both at atmospheric and liquid 
air temperatures that the loss for a given value of the magnetic 
induction B is greater in case (2) than in either (1) or (3) and that 
the loss in case (3) is greater than in ease (1). Moreover, the loss at 
liquid air temperature is for corresponding cases greater than at 
atmospheric temperature. For given values of the magnetic induc- 
tion where the reversal foree H and the temperature 2:¢ the same 
for each the loss in ease (2) is greater than in case (3), and the 
percentage difference bet ween the losses rises to a maximum of about 
20 when H has a value of about 0:5 C.G.S. units in stalloy. "This 
percentage difference has about the same maximum at about the same 
value of reversal foree H at atmospheric and liquid air teniperatures. 
As regards the importance of the subject to engineers, it may be 
mentioned that the watts dissipated by magnetic hysteresis may be 
increased by as much as 45 per cent., and the magnetising foree by 
85 per cent. on the values these quantities need only have when pre- 
vious history effects have been wiped out. It would seem, there- 
fore, that after severe short-circuits it might pay to demagnetise the 
cores of transformers, static-balancers, &c. 


Prof. C. H. Lees asked if the effect due to the previous history would 
not disappear after the alternating current had been applied for a little 
time. 

Mr. G. L. ADDENBROOKE asked how Prof. Wilson distinguished be. 
tween hysteresis ant eddy-current less». 

Mr. C. W. Ss. CRAWLEY pointed out that the curve of percentage in- 
crease in energy loss showed a minimum for low values of H in the case 
of stalloy, as well as the maximum, and a: Ked if th: effect was a real 
one. 

Mr. A. CAMPBELL remarked that it is now being found that it is almost 
as important that the iron should be demagnetised before applying an 
alternating current to it as a direct one. 

Prof. E. Wirsow, in reply to Prof. L cs, stated that although the 
alternating current had been applied to the specimen for an hour or more 
during the tests, it would not wipe out the effect of a previous history field 
that was stronger than itself. Jn order to demagnetise the specimen by 
an alternating current the current must be large enough to produce a 
magnetisation greater than the previous history effect it was desired to 
wip? out, and must then be gradually reduced to zero. The ballistic 
method had been employed, which would take no account of eddy cur- 
rents. He thought the minimum shown by stallov at low values of H 
was a real one, though the accurate measurements were very difficult to 
obtain at those low values. Lohys also showed the same minimum. 


A Paper on 
* Dielectric Hysteresis at Low Frequencies "' 


wes read by Prof. W. M. THORNTON. 

The Paper is an attempt to determine from dielectric hysteresis 
Icops the nature of the change of polarisation which gives rise to the 
absorption of energy. Current and voltage wave-forms in large 
condensers were oscillographically recorded at a frequency of 36 a 
second. Certain substances, like glass or gutta-percha, are found to 
show a marked triple frequency harmonic in the current wave, out 
of phase with the fundamental. Most of these have a low power 
factor; others, like presspahn. show litt!e distortion, but have a high 
power factor. The loops for the former have straight paralle! sides 
and a true hysteresis retardation zs the voltage begins to fall; the 
latter have lens-shaped loops corresponding to è purely viscous 
retardation. Every variety of transition is observed between these 
extreme types. The cause of the former would appear to be inter- 
attraction between the induced molecular charges, which reaches a 
maximum when these are greatest—i.e., gt the highest voltage; that 
of the latter is a resistance to their movement through the substance 
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during the establishment of the usual polarisation, the retardation A Paper, entitled 
reaching a maximum when the rate of change of the voltage is “ The Self-demagnetisation of Steel,” 


greatest——i.e., in passing through zero. The dielectric constants of 
substances with lenticular loops are more affected by change of by Messrs. S. W. J. SMITH and J. Guinn, was rend by the SECRETARY. 
frequency than the straight-sided type, that of presspahn changing The constituents, iron and iron carbide, are easily traceable in 
from 4-3 at 78 to 6-3 at 15 per second. Ebonite and paraflined | annealed steel, owing to the differences between their magnetic pro- 
paper, on the contrarv, change by less than 1 per cent. during the perties. The ferro-magnetic transition point of the carbide is about 
same range. For the same substances change of voltage gradient, 500°C. lower than that of the iron. The carbide is also magnetically 
short of breakdown voltage, has little or no influence on dielectric | harder at ordinary temperatures and possesses greater coercive 
constant at this frequency. Power factor appears to increase with | force ; although, like iron, it is magnetically very soft at tempera- 
frequency within the range determined. tures near the transition point. In consequence of these facts, the 
Prof. E. WirsoN asked what degree of accuracy the author had reached. dd Ta Ee ere dual noue orananncaed ron A 
The accuracy of results obtained with an oscillograph were marred by the poculi and i nt sight mystemou S As the Fempeniure Ld tho 
thickness of the lines. residual magnetism falls continuously until it becomes zero in the 
Prof. C. H. LEES asked if the different loops could not be accounted for neighbourhood of 200 C. It then changes sign and reaches a maxi- 
by assuming the dielectric to be made up of two parts, in one part of which | mum negative value at about 220 C. Beyond this, the negative 
the polarisation was proportional to the electric field and independent of | magnetisation decreases slowly, and finally becomes impereeptible - 
the time, and in the other part in which it rose with the time to its final | between 700°C. and 800°C. If the rod is cooled from 800 €. it 
remains without perceptible polarity as the temperature falls ; but 


value, following an exponential law. 
. G. L. ADDENBROOKE tho | there. were two effects he d: "RETE | : 
Mr. G. L. ADDENBROOKE thought there were two effects here, one | if the heating is interrupted before the whole of the residua! mag- 
netism is destroyed the behaviour on cooling is quite different. 


depending on the periodicity and the other an absorption effect. 
Mr. D. OwEN asked if Prof. Thornton had ascertained there was no ee $ 
. Thus, to quote one case, the rod was heated until, at 600°C., the 
residual intensity of magnetisation was about — 0-5. On cooling, 


CR loss or leakage current in the condensers. 
Mr. A. CAMPBELL thought the different classes of hysteresis loops. 
the intensity increased to a maximum negative value of about 
—1-6 at about 245°C. Then the magnetisation began to fall, 


obtained were interesting. The fact that the author had dealt with 
dielectrics in practical use increased the importance of his Paper. 

reached zero at about 210°C., became positive and, finally, was 
about +15-5 at the air temperature. 


Prof. W. M. THORNTON, in reply, stated that he thought the accuracy 
of the oscillograms he had obtained was sufficient for the purpose. In 

An explanation of these and other results which were described is 
given in the Paper, in which it is shown that the residual mag- 


reply to Prof. Lees, he did not think the loops could be accounted for 
without assuming more than one exponential term. Leakage current 
netism of short annealed steel rods is determined by the retentivity 
of the carbide, and that the residual polarity of the iron is negative. 


was tested for by applving a continuous-eurrent. pressure of 480 volts, 
In no case was any measurable current observed except with presspahn, 

The iron may thus be said tocontribute les: than nothing to the 
residual magnetism of the rods. 


which showed a current of 3:0 x 1075 amperes. 
The Paper was discussed by Profs. Mataer and Howe and Mr. 
CAMPBELL, to whom the SECRETARY replied. 


A Paper on 
“The Efficiency of Generation of High-frequency Oscillations by 
means of an Induction Coil and Ordinary Spark-gap,"' 


by Prof. G. W. O. Howe and Mr. J. D. PEaTTIE, was read by Prof. 
G. W. 0. HowF. 

Tne apperatus used was similar to that employed in small radio- 
telegraph stations. A 10in. induction coil. operated from cells 
through a mercury. interrupter, supplied. power to an oscillatory 
circuit containing a spark-gap between spherical electrodes. Coupled 
to this cireuit was another oscillatory circuit representing the aerial, 
and containing a variable resistance which constituted the hign- 
frequency load. The input. output and efficiency were determined 
for verious degrees of coupling, various aerial decrements, different 
lengths of spark-gap and with various primary voltages. the object 
being to determine the effect of these various factors on the working 
of a small radio-telegraph station. 

A second part of the Paper dealt with some oscillographie records 
of the primary and secondary currents of the induction coil. 
These showed many points of interest, and explained several pecu- 
liarities in the working of the coil, especially the variation of input 
with spark length. This was shown to be due to the particular 
phase at the moment of * make," of the remnant current in the 
primary irduced in it by the oscillations in the secondary produced 
by the last spark: this depended on the time which had elapsed 


since the last spark. 
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LOSSES IN INDUCTION MOTORS ARISING FROM 
ECCENTRICITY OF THE ROTOR. 


In Tue ELECTRICIAN of December 9, 1910, there sppeared an 
abstract of a Paper reed before the Institution of Electrics! Engi- 
neers by Mr. C. F. Smith on “ Irregularities in the Rotating Field 
of the Polyphase Induction Motor." Messrs. C. F. Smith and E. M. 
Johnson have contributed an original communication to the 
* Journal " of the Institution in continuation of these investigations, 
The present research wes undertzken with the object of ascertaining 
the magnitude of the sdditionel losses in & motor brought «bout 
hy a progressive increase in the eccentricity of the rotor, and of thus 
obtaining information ss to the «mount of eccentricity which may 
be allowed in practice without serious disadvantage. 

The euthors summarise their conclusions as follows: A displece- 
ment of the rotor of an induction motor from its central position 
results in à chenge of the flux density along the axis of displacement, 
which is approximately proportions! to the change in the magnetie 
permeance of the air-gap. when the rotor is open-circuited. A closed 
rotor winding having a single circuit per phase hardly alters this 
distribution of flux at all. A multiple-circuit winding on the rotor 
hecomes the seat of balancing currents which are sufficient to main- 
toin an almost uniform meon flux round the air-gep irrespective of 
rotor displecement. 

The halancing currents are strictly limited in value, and are not 
greot enough to produce ony serious increase in the rotor copper 
losses with moderate displecements of the rotor. The asymmetry 
of the field due to rotor eccentricity, when not compensated by 
rotor currents gives rise to an additional iron loss, which inereas»s 
uniformly with small eccentricities, with larger eccentricities these 
losses increase rapidly. Incressed eccentricity is also attended by 
less favourable starting of the motor end by a diminished mag- : 
netising current. The unbelanced magnetic pull on the eccentric 
rotor increases at first slowly, but ofterwards et « higher rate, with 
increase of eccentricity. With a multiple-current rotor winding no 
appreciable iron losses or unbelenced mz2gnetic pull is produced 
even by extreme values of the eccentricity. The total effect of 
rotor eccentricity on the losses of the motor was found to be very 
small for all displacements, when the multiple-circuit typo of winding 

ras used; with the single-circuit-per-phese winding the increase 
in losses was more marked, but did not become important for 
eccentricities less than 20 or 25 per cent. of the length of the original 


air-gap. . 
E*2 


A Paper on 


“The Resistance to the Flow of Water along a Capillary Soda- 
glass Tube at Low Rates of Shear,” 


by Dr. A. GRIFFITHS and Miss C. H. KNowrEs, was read by Dr. 
GRIFFITHS. l 

In 1905 Prof. W. Duff concluded that the viscosity of water at 
low rates of shear increases when the water is allowed to stand in a 
capillary glass tube. He employed Poisenille's method. Later, 
L. E. Gumey, by a method involving the use of a rotating evlinder, 
found thet there is no increase in the viscosity of water which has 
stood in contact with powdered glass for a week. 

The authors, working at Birkbeck College, in the City of London, 
find that almost invisible fungoid growths develop in ordinary dis- 
tilled water in glass tubes, and they suggest that organic growths 
were probably the cause of Duff's results. They detect no increase 
In th? viscosity of water that has stood for days in a glass tube when 
the Water is sterilised by the addition of a trace of copper nitrate. 
Their apparatus is a modification of Duff's, and consists of a cali- 
brated capillary tube 130 em. long of 4 mm. bore, joining two cylin- 
drical tanks of 4 metre diemeter. The difference» of head is about 
l mm. Tho flow is maasured by means of s coloured column, 
consisting of a feeble aqueous solution of uranino 
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ELECTRIC TRACTION IN EUROPE. 


Probably the situation in Europe from the electric 
traction point of view is of greater interest at the present 
time than that in any other part of the world. ‘his is 
emphasised by a recent Paper read by Mr. C. E. EVELETH 
before the American Institute of Electrical Engineers. 
sefore passing to the various countries concerned, attention 
may be drawn to some noticeable differences between 
American and European practice. For example, in 
America the drawbar pulls are very much greater, being 
about 40 or 50 tons, compared with 12 to 15 tons in 


Europe. The train weights appear to be about three times 


as much, and the requisite drawbar pull is obtained by 
means of coupling locomotives together. It appears, also, 
that American rolling stock is subjected to greater shocks 
on account of automatic coupling, and, consequently, the 
mechanical design is somewhat different. These facts 
show the necessity of distinguishing between results 
obtained in the old world and the new. The conditions 
may make it impossible to compare the results on a true 
basis. 

Some of the most interesting work is now being carried 
out in France, as recognised methods are not being neces- 
sarily followed. For example, we have on the Paris-Medi- 
terranean Railway an experimental locomotive supplied 
with single-phase current which is converted by means of a 
permutator to continuous current for the motors. This loco- 
motive was described recently in our columns. Should the 
experiment prove successful, the single-phase commutator 
motor may find a still more serious rival in the continuous- 
current motor. At Mure the three-wire continuous-current 
system at 2,400 volts has been adopted and is being 
extended with a trolley line having 2,100 volts between 
the overhead line and the track. Around Paris, as in other 
large cities, suburban traffic is presenting problems which 
can only be solved successfully by means of electrification 
and this is beginning to be realised. French engineers are 
well known for their varied tastes in electric traction, as 
witness the tramways in Paris, and therefore interesting 
developments may be expected. 

In Switzerland the conditions are somewhat abnormal, 
as there are very heavy gradients and a large amount of 
water power, but no coal. Consequently, electrie traction 
presents very great advantages. The three-phase system 
has been adopted on the Simplon tunnel and a great deal 
of trouble was at first experienced from breakdowns in the in- 
sulation of the locomotive equipments owing to the extremely 
moist conditions produced by hot springs in the tunnel. 
The very humid atmosphere which resulted led to the 
deposition of dew on any cold surface. In order to avoid 
this trouble, the locomotives are now kept in a warm con- 
dition by allowing them to stand over pits in which heaters 
have been arranged. For the Loetschberg tunnel, on the 
other hand, the single-phase system is to be used. The 
electrification of the St. Gothard line also is under con- 
sideration, and here the engineers-of the Swiss Govern- 
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ment have come to the conclusion that the single-phase 
system is about 20 per cent. less in first cost than the 
three-phase system, the advantage being still peace over 


the continucus-current system. 


In Italy the three-phase installation on the Valtellina 
railway is by now quite historic, and has been follawed by 
that near Genoa, The three-phase system in Italy appears 
to have been so satisfactory that it is likely to make 
At Genoa it is 
handling heavy traffic and has produced some unexpected 
Owing to the fact that regenera- 
tive braking is employed, a large and unexpected saving 
has been obtained in the wear of the track rails. It 
appears that when the Giovi tunnel was operated entirely 
by steam the up-grade rails lasted about 12 years, and the 
rails on the down-grade tracks only about 231 years, owing 
to the scouring action on the rail head caused by braking, 
Since the inauguration of electric traction, it looks as if 
the down-grade rails will Jast as long as those on the up- 
grade traeks, and this saving alone is estimated to be 
equivalent to approximately the total interest on the 
Regeneration has 
also effected a material saving in the coal used, amounting 


further headway in the near future. 


results 1n maintenance. 


power plant and transmission system. 


to about 17 per cent. 


In Germany electric traction on railways is progressing 
rapidly owing to the fact that the Government desire to 
use this method of traction on the State railways ; and, as 
our readers are already aware, it has been decided to 
employ the single-phase system for this purpose: for 
military reasons it is desirable that only one system should 
Notwithstanding that the Government 


be employed. 
engineers are pledged to a single-phase system, a compari- 
son is heing made at Hamburg between that system and 
continuous current at 800 volts. 

In Sweden the conditions, as in Switzerland, are excep- 
tional, there being no coal available. On the other hand, 
there is a good deal of water power, and the density of the 
traflie is low. It is, therefore, very natural that the single- 
phase system should be adopted, and experimental work 
has been done in this direction, although at the moment 
no such lines are in operation. 

Tt will be admitted that in Great Britain the position 
does not compare unfavourably with that in other parts 
of Europe. We were the first to construct “tube” rail- 
ways, which were almost necessarily operated electrically. 
On surface railways we now have experience of electrifica- 
tion by the single.phase system and on the continuous- 
current system at ordinary voltages. There are two 
examples of single-phase traction, and the installation on 
the London, Brighton & South Coast Railway, as far as 
can be judged, has been extremely successful. We may 
congratulate ourselves that England is the only country 
so far in which the continuous-current system is being 
developed so as to include the use of a 3,500 volt line. 
It remains to be seen what the results will be under com- 
mercial conditions, and they will certainly be awaited with 
considerable interest by all traction engineers. If such a 
system as this is found to operate successfully, it may 
have a considerable bearing upon the controversy between 
the supporters of the continuous-current and of the single- 
phase systeins, and may possibly render the position of the 
latter less secure. 


REVIEWS. 


(Ccpics of the uadermentioned works can be had from TAR ELECTRICIAN Offlcos. post 
free, ou receipt of published price, adling 3d, for books published under 23, Add 
10 per cent, for abroad or for foreign books.) 
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Electric Traction for Railway Trains. By Kpwird P. Bv.cü 
(London ant New York, 1911: McGraw-Hill Book Co) Pp. xi. + 
583. 2ls. net. 

This book, which is claimed to be the first treatis? pub- 
lished in America dealing with the subject of electric traction 
for railways, differs considerably from the three standard 
English publications on the subject. A large quanitiv of 
material in the form of tables, statisiies, photographs, &e., 
appears to have heen collected for a number of vears, and this 
has been expanded into the book under consideration with a 
minimum of theoretical matter. 

Chapter I. deals with the history and present status of 
electric traction. An interesting table is given of the earnings 
and mileage of railways worked on the electric system. 

The characteristics of modern steam locomotives receive 
attention in Chapter IT. It can be safely stated that the 
results given on page 81 for some loc ‘omotive tests carried out 
in America on simple and compound engines could be easily 
outclassed by a modern English engine. 

Chapter III. treats of the advantages accruing from electric 
traction on railwavs. im an interesting and thorough manner, 
special attention being given to the social and financial sides 
of the question. A number of quotations from statements 
made by general managers and others in a position to give an 
unbiassed and independent opinion on the matter ably back 
up the various assertions made by the author. 

The " battle of the systems” occupies the next chapter. 
On the whole, the advantages and disadvantages are given in 
a very fair manner. Two advantages given for the con- 
tinuous-current system are open to question. It is stated 
that, owing to 600 and 1.200 volts being the standard. pres- 
sures, danger is not involved with these low voltages. The 
reviewer is of the opinion that there is a decided risk in having 
a number of 1,200 volt cables running about an electiic car. 
It is also stated that storage batteries s may be us?d directly to 
smooth out the peak loads. This is, of course, quite correct 
for a tramear load at a pressure of 600 volts and for small 
electric railwavs, but would appear to be a somewhat doubtful 
point for 1.200 volta and for the enormous out puts required for 
a large main-line railway. 

The design, construction, rating and control of electric 
railway motors Js dealt with in Chapter V. The matter is good 
as far as it goes, the design being treated in a descriptive rather 
than an analytical manner. The chapter would have been 
improved if some of the photographs—slightly suggestive of 

catalogues—had been replaced by detail drawings. 

Chapter VI. considers the important subject. of motor-car 
trains, and is distinctly good. A ds list 18. given of 
the various railways throughout the world using such trains, 
replete with leading particulars and data. 

The characteristies of electric locomotives receive attention 
in the succeeding chapter. and some useful information is given 
as to the cost of repairs and renewals. The general design of 
an electric locomotive is also considered in this chapter, in- 
cluding the recent types using a crank with, and without, 
a countershaft. 

Chapters VIIT., IX. and X. deal respectively with complete 
descriptions of continuous-current, three-phase and single- 
phase electric locomotives. A large number of photographs 
and drawings with leading dimensions are given. 

The power required for driving trains is dealt with in Chapter 
XI. A vast amount of information IS given on tractive 
resistance, acceleration and so on. the matter being precise and 
accurate. 

Chapter XII. treats of transmission and contact lines. 
Valuable information is given regarding financial questions, 
supports, towers, insulators, &c.; but the very important 
subject of collecting bows is treated in a rather meagre fashion, 


' and should have been illustrated with dimensioned drawings. 
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tenerating stations for supplying electric trains receive 

attention in Chapter XIII. Steam, gas and water-power 
plants are considered and illustrated by photographs which 
could with advantage have been replaced by plans of typical 
generating stations. 
"The two concluding chapters deal with fhe procedure 
necessary in and the work done in railway electrification, a 
large quantity of general and useful information being given. 
A very complete index is appended. 

The book is well printed, bound in a serviceable manner and 
worthy of à place on the bookshelf of a railway engineer. 

‘ a H.S. 
Tables of Physical and Ohemical Constants and Some Mathe- 
matical Punctions. By G. W. C. Kayr, D.Sc., and T. H. Lasy, 
B.A. (London, 1911: Longmans, Green & Ce.) Pp. vii. + 153. 
4s. 6d. net. 

Probably everyone concerned with laboratory work has at 
times wished for a compact set of physical and chemical tables 
in which data could be easily found. — It is to fill this want that 
the authors have brought out the present volume. Acknow- 
ledgment is made in the preface to a number of well-known 
physicists who have given assistance in the final revision. 

The suhjects embraced are the recognised branches of experi- 
mental physics, certain astronomical data, chemistry and 
mathematical tables (running to 19 pages). The latter include 
exponential tables, logarithms, reciprocals, squares and trigo- 
nometrical tables. A useful feature of the book is the frequent 
reference to the sources from which data are taken, and even 
references to books and Papers where further information can 
be found. The authors state that the choice of data has been 
somewhat restricted in order to keep down the size of the 
volume ; nevertheless, as no space has been wasted, a great deal 
of information is to be found. 

The work starts with atomic weights, after which the various 
units and quantities required in general physics are given. 
The style throughout is convenient and enables the reader to 
pick out the desired information quickly. It is also notice- 
able that practical data are not avoided. For example, some 
figures useful in photography are included and such data as 
fusing currents, dimensions of screws, &c., are given. In 
many cases data are not given throughout a full range, but 
there is sufficient to permit a close approximation. On the 
other hand, in a first edition it is not unlikely that some data 
have been omitted which it would be convenient to have in- 
cluded ; a case in point is the conversion of B.Th.U. to watt- 
hours. The book is not restricted to ordinary data ; thus the 
greater part of a page is devoted to silvering solutions, and a 
number of spectra are given briefly. 

The electric section includes data on resistance, temperature 
coeficients, a useful short table of the resistance of various 
wires, dielectric constants, electrolytic conductivities, &c. The 
pages devoted to magnetism give data on permeability and 
susceptibility for a number of bodies, a list of terrestrial mag- 
netic constants, &c. The table of Steinmetz coefficients might, 
perhaps, have been extended to give a little information on the 
variation of the Steinmetz index. A number of pages are 
devoted to ions, radiations and kindred phenomena. 

Passing to chemistry, a lengthy table is given of the physical 
constants of chemical compounds, both organic and inorganic, 
and this part concludes with solubilities, hardness and factors 
for gravimetric analysis. 

We think the authors are to be congratulated upon pro- 
dacing a volume which will fill a long-felt want. With its 
other virtues it combines those of being handy and inexpensive. 
In so far as we have had occasion to use it we have found it 
very serviceable, and we think that those who are engaged 
in laboratory work will do well to obtain a copy at an early date. 


Electrically Illuminated Speed-Limit Sign.—A new design 
of speed-limit sign has recently been erected at Reigate, 
Surrey. The sign is lighted at night by an electric lamp 
placed inside, and is thus easily visible. 
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^ A NEW SELF-ADJUSTING PRONY BRAKE.* 
BY J. DENNIS COALES, D.sC. 


In making brake tests with the ordinary forms of brake one 
of the chief sources of inaccuracy is due to the necessity of 
using a spring balance in order to obtain the condition of stabi- 
litv necessary at the moment of taking an observation. The 
variations of friction between the brake and brake pulley keep 
the pointer of the spring balance in continual vibration, and 
prevent accurate reading, and added to this is the difficulty of 
reading a spring balance to a close degree of accuracy, because 
of the closeness of its scale. 

In testing small engines such as petrol motors almost any 
brake in which a spring balance is used to apply the torque or 
load is difficult to use with accuracy, because of the variations 
in crank effort. In such tests a Prony brake in which the 
weight is applied at the end of an arm is preferable to a belt or 
rope brake, in which the weight is applied at the face of the 
pullev, because of the much greater moment of inertia of the 
former tvpe of brake. 

The new tvpe of Prony brake described below obviates the 
use of a spring balance by a simple device which compensates 
the variations in friction between the brake and brake pulley 
and automatically adjusts the pressure of the brake belt, so 
that the torque is maintained at a constant value, which is 
independent of variations of the speed over wide limits. The 
torque is put on and measured entirely by dead weights, and 
is thus perfectly definite. 

In brake tests of electric motors, especiallv those of the series 
type, in which the speed changes considerably with variations 
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of torque, such a constant torque brake enables a steady load 
to be applied and accurate measurements of the speed and 
electrical power supplied to be obtained. 

Fig. 1 shows the general construction of the brake. Disa 
water-cooled pulley, in which the heat produced by the friction 
is dissipated by the boiling away of water, which is periodi- 
cally replenished. F is a tubular frame, consisting of two 
parallel steel tubes, which support the brake blocks XX. the 
flexible brass belt B and the flexible cotton brake belt S which 
lies between the brass belt B and the face of the pulley. K is 
a counterpoise which brings the centre of gravity, exclusive 
of the weights Vand W, on to axis of the pulley. 

The torque, which the brake is to exert, is adjusted in the 
usual manner by setting weights such as V alone a graduated 
brake arm M consisting of a single steel tube. 

The flexible brass belt B is attached bv a chain C, to a 
tension screw T working in à nut mounted on small trunnions. 
At a point P in this chain C, is suspended a small weight W, and 
it is the action of this weight that keeps the torque constant. 

Suppose that the brake pulley is running in the direction 
indicated by the arrow, and that the brake has been adjusted 
by the tension screw T to balance, then any increase of friction 
between the belt S and the pulley will throw the brake arm 
upwards. This action will diminish the angle between the line 
of action of the weight W and the chain C,, and therefore also 
diminish the component of W perpendicular to C,. The 
tension of the chain C, is thereby reduced, and also the pressure 
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The sensitiveness of the adjustments is due to the use of 


of the cotton brake belt on the pulley; thus the brake torque 
is brought back to its original value. If the friction between | continuous metallic connection between the screw T and the 
the belt S and the pulley happens to diminish the reverse | point of attachment Y. 
action takes place, and it is easily seen that the action of the When great stiffness of self-adjustment is required the weight 
weight W affords complete compensation for all ordinary | W may be suitably increased, but it is then advisable to measure 
variations of friction during running. the horizontal distance of its line of action from the centre of 
With a suitable choice of the weight W and belts B and S | the pulley for each value of the main weight V. 
of sufficient flexibility, it 1s quite easy to obtain such com- If the brake is used to give the required constant mechanical 
ensation that the brake arm will remain horizontal, while | torque in running-down tests of the losses of motors the weight 
the motor to which the brake is applied is running down from | V may be dispensed with, and the tension screw T adjusted so 
full speed to rest, after the supply has been switched off. In | that the brake is in balance under the action of the weight W 
this way “running down ” tests under constant mechanical | alone. The self-adjustment is then exceedingly stiff, and the 
torque can be carried out. brake arm will remain horizontal and exert a constant torque, 
When the compensation is effected by a simple suspended | while the motor under test runs down from full speed to rest. 
weight W, it is necessary to provide a link N parallel and equal One of these brakes has been in use at the University of 
to the straight line joining the centre of the pulley to the point | Birmingham for over two years, for testing motors running at 
P, in order to prevent the weight W swinging in a plane parallel | speeds from 300 revs. per min. to 1,200 revs. per min. They 
to the face of the pulley, as this would cause oscillation of the | are now being manufactured by Mr. Thomas Wyatt, of 
279 Deansgate, Manchester. 


brake. 
In order to obviate the use of the link L,the length of which 


would have to be adjustable to suit motors with different 
heights of centre, and to obtain greater sensitiveness of com- 
pensation, thereby enabling smaller compensating weights W to 
be used, the arrangements indicated in Figs. 2 and 3 have been 


SINGLE-PHASE RAILWAY MOTORS. 


Summary.—A description is given of the Bergmann single-phase 
motor, and its application to railway working is also dealt with. 


During the last few vears the use of single-phase alternating- 
current commutator motors has extended in a remarkable degree 
for all cases where a wide range of speed regulation and heavy start- 
ing torques are required, such as in railway work. This wide appli- 
cation has been chietly due to the simple specd-regulating arrange- 
ments and to the heavy starting torques obtained with low current 
consumption in these motors. Although the employment of this 
type of motor in the first instance was attended with considerable 
difficulties and disadvantages, these have been so reduced as to be 
practically eliminated in the new and special design of the Bergmann 
single-phase commutator motor, supplied in this country by the 
Adnil Electric Co. 

The ** transformer " effect in these motors gives rise to the induced 
short-circuit voltage. This can be counteracted to a great extent 
when the rotor is revolving. It works, however, disadvantageously 
at the starting of the motor when it cannot be got rid of at all. 1t is 
necessary, therefore, to reduce this short-circuit voltage to as low a 
figure as possible, and it should not exceed a few volts. This con- 
dition has been realised in the Bergmann design. When the motor 
is running the induced short-circuit voltage becomes less noticeable 
in its effects. 

This is especially the case in large high-speed motors of low fre- 
quency, and is explained by the fact that the individual coils are only 
short-circuited for ,¢55 second or less, so that the short-circuit 
current has no time to attain full value. In large railway motors, 
therefore, to which the ahove conditions apply, it is often less im- 
portant to remove the *' transformer " or induced voltage, than to 
remove the reactance voltage or reversal counter E.M.F., which 
arises at the reversal of the current in the coils running under the 
brushes, 

The two main groups of single-phase commutator motors are the 
series motor and the repulsion motor, and as a result of experiments 
it has been found that the former type is by far the most suitable for 
use on main line railways where large high-speed motors and low 
frequencics are employed. The sole disadvantage of the ordinary 
series motor lies in the relatively low voltage (about 250 to 350 volts) 
that must be used, and the consequently heavy current necessary 
for which suitable regulating switchgear is difticult to construct. 

The Bergmann Works have therefore aimed at providing the 
series motor with brush regulation, and they have succeeded in per- 
fecting a design in which a suitable reversal field for commutation is 
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adopted. In Fig. 3 to the point P in the chain C, a chain C, 
is attached, with its other end permanently fixed to a point A 
on the brake frame F. (See Fig. 1.) The weight W is sus- 
pended by two links L, and L, from the mihdle of the chain C, 
and from the fixed point A. 

If the brake arm rises owing to an increase of friction the 
weight W is thrown more on to the link L, and off L,, the ten- 
sion of the chain C, is thereby reduced, and therefore also 
the component of force which it exerts perpendicularly to the 
chain C,. Thus the tension of C, is diminished and with it the 
pressure exerted by the brake belt on the pulley D. The 
brake torque is thus brought back to its original value. 

In actual working the compensation is so sensitive that it 
does not involve appreciable movement of the brake, which 
when properly adjusted will remain in balance without oscilla 
tion and without readjustment for considerable periods of time. 

When the load is set by adjusting the position of the value 
of the weight V, the tension of the chain C, is varied by the 


tension screw T until the brake arm assumes a horizontal 
position. 

In calculating the torque exerted by the brake, the weight W 
has to be taken into account and its distance from the centre 
line of the pulley. The weight W is about from one-sixth to 
one-tenth of V and its distance from the centre line of the 
pulley about one-fourth to one-fifth of the full brake arm. so 
that a small error in the measurement of the latter is insignifi- 
cant, and it is usually enough to measure it once for all at the 
beginning of a test and assume it the same for all adjustments 


of the screw T. 


obtained throughout the entire range of brush displacement. The 
new arrangement consists in the main of a special arrangement of 
the compensating winding. Whereas, hitherto, the single coils per 
pole were always connected up in series, in the Bergmann design 
they are connected up in parallel. and the number of turns of the 
individual coils are calculated according to known laws. By accu- 
rate calculation of the number of turns, taking into account the 
ohmic resistance, leakage coefficients, &c., it has been possible by 
this method of winding to develop in the commutation zone a suit- 
able commutating or reversal field for all positions of the brushes 
when brush regulation is used. This design also enables more power 
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to be developed by the motor, just as direct-current machines with 
interpoles can be loaded more heavily than machines without inter- 
poles. An accurate test shows that the distribution of the total 
current varies in the individual coils when the brushes are displaced, 
and by suitable allocation of the windings it is possible to arrange 
that the current so varies over the different coils that a correct 
reverse] field always exists in the brush line of commutation, so that 
sparkloss commutation is attained at all loads and speeds. 

A further innovation by which the brush regulation in Bergmann 
series motors has been greatly improved, consists in using several 
voltage steps. On starting up, the motor is switehed on to the lowest 
voltage step and the brushes ere gradually rocked forward, then 
brought back. switched over on to the next voltage step, and again 
rocked forward. By this method the current consumption at start- 
ing is very considerably reduced, and is practically no higher than 
in the ordinary series motor. Further. the power factor is rela- 
tively high, and the use of induction regulators with their not incon- 
sidere ble leakage is dispensed with. Although esch voltage step 
requires one more main switch, the letter is not exposed to heavy 
wear, since the brushes are brought back before switching out, 
that is, the current is first reduced. | 

Brush-rocking regulation enables the starting 
absolutely frec from aU shock or jolt, with a 


to he smooth and 
perfectly uniform 


Fic. 1.—1,500 H.P. BERGMANN RAILWAY Motor. 


acceleration. It is, moreover. Very reliable in actual service, as the 
rocking of the brushes is hand-actuated through a mechanical 
arrangement of spindles which cannot fail to work. The power 
necessary is very slight, as ell the spindles as well as the brush-ring 
are provided with ball bearings. Moreover, the displacement of the 
brushes over the periphery of the commutator only amounts to a 
couple of inches. In order to simplify the operation still morc. the 
Bergmann Works have designed a special brush-rocking gear, which 
is operated by the driver by turning a handwheel continually in one 
direction throughout the entire speed regulation period, auto- 
matically effecting the forward and backward displacement of the 
brushes. 

The texersal of the motor is effected solely by rocking the brushes 
in one or other direction. In order that the path of displacement of 
the brushes may be shortened as much as possible, so as to accelerate 
the operation of reversal. a «mall auxiliary winding is provided in the 
motor which from the start advances the position of the field axis. so 
that for reversal of the motor this winding has to be changed over. 
The operation of changing over is effected when no current is passing 
—namely, before the motor is switched in, through an ordinary 
reversing switeh which is coupled up with, and actuated from, the 
main brush-rocking gear through the hand-whe? already referred to. 
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At the first turn of the hand-wheel the reversing switch operates, 
then current is conveyed to the motor through a main switch, and 
then the displacement of the brushes themselves begins. The 
facility in operation of the brush-recking gear, already referred to 
is at once apparent on starting the locomotive: at first the lower 
voltage of the two L.T. steps employed is impressed on the motor 
and the brushes are slowly rocked forward from the neutral axis to the 
working axis for maximum speed. They are then brought back and 
switched over on to the next highest voltage, and again rocked 
slowly forward until full speed and output are attained. Contactor 
switches operated by compressed air are used to switch in the two 
voltages. 

Simultaneously with the scientific development of the theoretical 
principles of these high-power motors, the Bergmann Works have 
sought to realise as technie:lly perfect a design as possible. Small 
dimensions and low weight enable the stresses on the individual 
parts, especially the windings and the commutztor, to be kept 
moderate. The latest types of locomotive motors are further pro- 
vided with an improved artificial air-cooling equipment which sends a 
current of air through the stator iron, the rotor iron, and through the 
hollow brush-holder arms on the commutator. Attention has like- 
wise been paid to the external design of the motor, The field frame 
is totally enclosed. the pipes for the cooling air are invisible from 


2,400! 
| 
2,200 
I 
2,000 
1,800 18,C00- 
| 
1,600 16,00. 
| | 
.1,400 14.000 
% 
eal i | 
1,200: .12,00€ 
| 3 
1,000, L0: 100C0 
| O A | 
[e R 
ie ES 
800 SOR E 8 eco 
z S 
- is : | 
600 v 0*6 6,060 c €0 ET A 
3 X Mt 
& > : de cade: 
u € 
an Qu' — 4,00€ 2 49 z = 
= 
- CIPUE 159 s. [ e- — 
| 


| i . | Le govt | z 
290  02| 2006 j- wA Aoi =- eect o 


9o no 169 15? 20? £59 
Brush Displacement from the Neutral (measured indegrees). 
Fia. 2. 


without, being brought up through the two pedestals of the motor. 
Fig. 1 shows a 1.500 H.P. Bergmann locomotive motor. The weight 
is 15:5 tons. The characteristic curves of a 2.0)) H.P. motor arc 
shown in Fig. 2. 

"The 1,500 H.P. locomotive, now in daily servico, is a four-coupled 
locomotive with one trailing bogie and one kading pair. The 
driving wheels havo a diameter of 5ft. 4in.. the bogie wheels a 
diameter of 3ft. 4in. The drive is effected by morns of cranks, 
connecting.rods and intermediate shaft. The operating gear for 
rocking the brushes is worked by hand. For this purpose the pede- 
stal with hand-wheel is fitted in the driver's cab and coupling gear 
with bevel wheels connects it up with the motor. On the motor 
itself is fitted a mechanism with toothed gear. levers. &c., which 
operates the brush rocker and displaces the brushes in one or other 
direction from the neutral position for the respective direction of 
running of the locomotive, or for reversing. To efl^: this th? 
driver has merely to turn the hand-wh»e! in on? or othor direction 
throughout the entire operation of the gar. Tue gear is arranged 
to work in such manner that the brushes are set forward slowly and 
act back quickly. From the mechanism referred to above a VR 
necting spindle is taken to the contactor switches, and operates t P 
valves of the compressor. The transformor is provided with an o1 
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has been withdrawn from the primary until the coupling scale showed 
"* 20." "This should be borne in mind, since the coupling plays a most 
important part in the operation of an inductive tuner. 

The sending device used in this investigetion was a Telefunken 
wave-meter, which is so arranged that waves of any length from 300 
metres to 3,300 metres can be sent out at will. By means of this 
wave-meter the circuit was examined under the conditions enume- 
rated later, and the results of this examination in the shape of curves 
were plotted, and will be examined critically and in detail. 

The plan included the mode of operation of the following instru- 
ments or combinations of instruments :—(1) The inductive tuner 
alone; (2) inductive tuner with variable condenser in secondary cir- 
cuit for the purpose of tuning it ; (3) inductive tuner using a variable 
air condenser in series with the primary of the tuner (secondary circuit 
untunable) ; (4) inductive tuner having a variable eir condenser in 
parallel with the primary of the tuner (secondary circuit untunable). 
Combinations (3) and (4) were to have been exemined in conjunction 
with a tuned secondary circuit, but time did not permit this. The 
variable sir condenser which wo: used in (2) to shunt the secondary 
was one having » moximum capacity of 0-005 mfd., while the conden- 
ser used in the primery circuit in (3) and (4) was » smell Telefunken 
veris»ble air condenser with è copacity of &bout 0:0015 mfd. The 
antenna was the regular umbrella typ» U.S. Signal Corps pack-set 
kind, having » 40 ft. pole and a rubber-insulated counterpoise, thrown 


switch with maximum cut-out, and this switch is closed from the 
driver's cab by means of the hand-whoeel gear, whereas it is opened 
by a push button device. The compressed air is obtained from a 
compressor direct-driven by a single-phase commutator motor. The 
necessary ammeters and voltmeters and air-pressure indicators are 
fitted, and the general arrangement of the locomotive is in accord- 
ance with standard design. 

When the motor is running at its normal speed of 270 revs. per 
min. the locomotive runs at about 50 miles per hour, and develops at 
the draw bar a tractive effort of about 9,900 Ib. From official tests 
a maximum tractive effort of 36,300 Ib. at the draw bar, with the 
locomotive stationary, was registered ; at this figure the whoels 
began to slip. The total weight of the locomotive is 72 tons, of 
which the electrical equipment accounts for 26-5 tons. The motor 
'itself weighs, as already mentioned, 15-5 tons, the transformer 7-6 
tons. The transformer is in a closed-in compartment on the loco- 
motive, and is fed with single-phase current at 10,000 volts, 15 
periods, which is conveyed from the line through a trollev of the 
pantograph type. The locomotive starts up quite smoothly, so that 
even shunting operations can be conveniently carried out. In the 
more advanced positions of the brushes, with 50 amperes on the high- 
tension side of the transformer, the locomotive will draw a passenger 
train of about 300 tons. At full speed and load the current taken is 
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about 125 amperes on the high-tension side and about 5,000 amperes 
at the motor brushes. The average impressed voltage amounts to 
about 270 volts at the motor when the trein is running at full load 
and speed. The above express-train motor is the first and only one 
of its kind hitherto supplied for practic.! mvin-line working condi- 
tions in which speed regulation and reversing are cffected by brush 
rocking only, and the successful working obtained has been mainly 
due to the special points in the design already described. 
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NOTES ON THE OPERATION OF INDUCTIVELY COUPLED 
RECEIVING SETS IN WIRELESS TELEGRAPHY.* 


BY LIEUT. J. O. MAUBORGNE. 


In view of the fact that the author has been able to find no litera- 
ture regarding the action end operation of the inductive tuner other 
than a few brief sentences advising that an instrument of this neture 
cuts down the static disturbance end sffords 2 means of cutting out 
unwanted signels—in other words, gives a greater selectivity than can 
be attained with the direct-coupled type of tuner, due to the fect that 
the coupling between the primary and the secondary can be varied— 
an examination of the action of one of these inductive tuners has been 
undertaken by the author, with & view to determining the practic: 
way of using such apparatus, either elone, or in conjunction with one 
or more variable air condensers placed in the circuit, for purposes very 
well understood by students of the theory and practice of wireless 
telegraphy. "The origine! plan for pursuing this investigation has had 
to be curtailed for lack of time, with a result that the ground has not 
been covered as completely as the author desired, but the results of 
the investigations up to dete are set forth herein. 

The inductive tuner consisted of s primary of 100 turns of No. 18 
enamelled copper wire closely wound on & hollow cylinder 5 in. in 
diameter, with a sliding contact for the purpose of varying this 
primary inductznce. The secondary also was wound with enomelled 
copper wire, and tapp2d so es to give four steps of inductance, having 
25, 50, 90 end 210 turns respectively, with the necessory switch for 
cutting in the desired number of turns. The sliding primery cont^ct 
slid over a scale divided into 40 equal parts, each sca'e division thus 
corresponding to 2] turns of inductanco. 

In the diegrams shown herewith “ Primary 20 " means that the 
slider stood at “ 20 ” on the primery scele, corresponding to 50 turns 
of wire. Second^ry “ 210 " or “ Secondery 90 " in this Paper means 
that “ 210 " or '* 90," a3 the case might have been, wos used in the 
secondary. i 

Realising the difficulty of using eny scele showing actu»! coefficients 
of coupling, since the position of maximum coupling shifts e3 the 
number of turns in the primary is varied, en empirice! sce!e divided 
into tenths of inches end having 634 such divisions (this being the 
actual distance in tenths of inches which the second2ry coil cou!d be 
Withdrawn from the primary) wes p'aced on the basebosrd of the 
tuner so that the second»ry would slide over it, and when the second- 
ary was completely covered by the whole primary the scsle was 
adjusted to read 63-5, while with the loosest possible coup'ing be- 
tween the coils the scale rezd “0.” ‘Coupling 20,” therefore, 
when used in connection with this Paper means that the secondary 
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* From U.S. Army Signal School, Conference No. 14, somewhat 
abbreviated, | 


on the ground. 
It is to be understood that the curves found in these experiments, 


so far as actual wave-lengths are concerned, apply to this particular 
set of instruments only ; thet if the same instruments were measured 
whenfettachcd to a different aerial, the wave-lengths obtained would 
have been different, but thet the general mode of operation of all 
inductive receiving sets will be the same, and the principles derived 
from these experiments @pply to all inductive receiving sets, regardless 
of their size, or the entenn> to which they may be attached. 
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By way of prelude it may be szid th»t two circuits which are induc- 
tively connected will have à m»ximum coefficient of coupling when 
the turns of the primary coil, no matter what may be their number, 
are so placed thet they are exactly over the centre of the secondary 
coil, centre in this case referring to the point on the length of the coil 
midway between its two ends. This may be verified by measuring 
the self and mutu3l inductances, end computing the coefficients of 
coupling for a given series of positions of the primary and secondary 
coils with reference to each other. Furthermore, the particular tuner 
used in these experimenta, like most inductive tuners constructed at 
present, hed its primery so wound thet, if the turns in the primery 
were few, the second^ry coil could p»ss beyond the point of maximum 
coupling in either direction ; hence, there would be two positions of 
the second5ry coil with respect to the primary, where the co:fficient 
of coupling would heve the seme value. Without a thorough under- 
standing of this principle of construction, some of the deductions 
from the form of the coup'ing curves shown mey not be readily 


understood. ; 
Case 1.—T'he Inductive Tuner alone.—The very first measurements 
made gave the two curves shown in Fig. 1. These curves were obt-zined 
as follows: The primary slider throughout the measurements which 
resulted in the production of the curves in this diagram was kept at 
the point marked “ 35 " on the scale; in other words, 35 x 2} turns 
out of the whole 100 turns of the inductance of the primary were in 
circuit with the aerizl and counterpoise. The curves ere marked 
“ 210 ", which means thet 210 turns, or the whole secondary, wes in 
circuit with the silicon detector and smell blocking condenser. The 


only veriable element jn this cse was the coupling. 


694 - | THE ELECTRICIAN, JULY 19,1912. 


It is evident that with an inductive tuner alone there are but three 
variable quantities by which tuning may be affected ; viz., the induct- 
ance of the primary, the inductance of the secondary and the coupling 
of the coils. In this first experiment the primary and secondary 
were not varied, but only the coupling. The first very important 
deduction concerning the action of the inductive tuner con now he 
made after an examination of the curves in Fig. l. Varying the 
coupling varies the wave-length. 

The second important fact which is shown by Fig. 1 is that, no 
matter what coupling is used, one is always tuned to two wave-lengths 
ot the same time. For example, by referring to the figure, it is seen 
that when the coupling is 63-5, or as close as possible. one is tuned to 
both a 1,355 metre wave and a 305 metre wave at the seme time. 
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Fia. 2. 


Similarly, farther down the curve, say when the secondary coil has 
heen pulled out until the coupling scale reads ‘ 30," it is found that 
one is tuned to both a 1,270 metre wave and a 490 metre wave. 

It immediately occurs to one to consider whether the double period- 
icity is not detrimental—whether, in fact, it is not undesirable to he 
tuncd to two waves when what is desired is to be tuned to only one. 
It must be remembered. of course, that in the sending set used, 
closely coupling the closed and open oscillatory circuits together, even 
if they be in resonance with each other, causes the station to send out 
two waves, one of which, as is well known, is greater and the other 
less than the wave-length to which both circuits were individually 
tuned. This fact, and the likeness of the sending inductance to the 
inductive tuner here used for receiving, and the further fact that the 
set is in resonance with two different wave-lengths at once, and that 
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both of these periods are changed by changing the coupling. force one 
to the conclusion that the secondary circuit is really à tuned circuit 
after all, which, if measured by itself, would be found to have a definite 
period of its own, notwithstanding the hitherto common opinion that 
this circuit, used as it is used here, is untuned. This can be experi- 
mentally proved to be so by disconnecting the aerial and counterpoise 
from the primary and, by means of the Telefunken wave-meter, 
measuring the wave-length of the secondary, in spite of the fact that 


the resistance in the circuit must be far greater than 24/ L/C. 


Measurements made showed that, though the resonance was dull, the 
210 turn secondary had a wave-length of 520 metres, and that for 90 
turns the wave-length was 409 metres and for 50 turns 375 metres. 
The resistance in the circuit was very high—the telephone receivers 
slone being 8,000 ohms without the resistance of the detector. 

It occurred to the author thet if the telephone receivers were to be 
removed from"around the blocking condenser and put around the 
detector instead, by the receivers being thus put in parallel with the 
detector the resistance in the circuit would be cut down and the value 
of the blocking condenser be added to the circuit, and in that way the 
period of the secondary circuit would be increased. This was done, 
and the circuit was remeesured with the wave-meter and the follow- 
ing velues for the wave-length obtained: For circuit with 210 turns 
in secondery, 1,085 metres (it was 520 before); for 90 turns, 637 
metres ; end for 50 turns, 448 metres. If, now, this secondary. with the 
receivers cround the detector instead of around the blocking con- 
denser, were coupled inductively to the primary circuit, two periods 
ought to be got as before, the greater one being greater, however, than 
the larger of the two periods obtained in the original experiment. 
This was confirmed by measurements made with the wave-meter. 
However, in order that the experiments should all be made under the 
same conditions, the telephone receivers were again placed around the 
blocking condenser where they remained during the experiments 
which followed. 

The question of interference caused by the double periodicity will 
be taken up again later. 

Figs. 2, 3 and 4 were next obtained by decreasing the primary 
inductance by steps, then leaving the value of the primary inductance 
constant, plotting the two curves due to the change of coupling while 
the secondary inductance was kept constant at 210 turns, or later 
replaced by a secondary of 90 or even 50 turns, in order to determine 
whet would happen if the secondary were reduced, the primary being 
kept. constant. 


2Uu0 


400 


Wap. -iengths. 


300 


200 


Cor; ling. 
Primary *. Lower curves gave strongest signals. 


Fia. 4. 


A study of these curves will serve to show how these tuners should 
he operated to produce the best results at the receiving station. The 
curves should be studied by making comparison between the upper 
curve for any given primary and secondary and the lower curves for 
the seme combination, and between ell the lower curves considered 
at once, as well as between all the upper curves. 

A careful examination of them will show the following to be true:— 

Decreasing the inductence of the primary, the secondary and 
coupling remaining unchanged, decreases the wave-length shown by 
the upper curves, and vice versa. l 

Decreasing the coupling with a given fixed value of primary and 
secondary causes the wave-lengths shown by the upper curves to 
decrease. The wave-lengths shown by the lower curves will decrease 
until the point of maximum coupling is reached, when they will 
increase. Thus it is seen that it is possible to pick up a given station 
having « small wave-length in two places while the coupling is being 
varied from 63-5 to zero, due to the fact that the coefficient of coup- 
ling is the same for two definite positions of the secondary coil with 
reference to the primary. 

Loosening the coupling tends to bring both periods nearer to the 
natural period of each circuit, and, vice versa, the tightest coupling 
drives the two periods farther apart. : 

Decreasing the inductance of the secondary decreases the wave- 
lengths of both curves (see Fig. 3.) rase 

The question then arises, Would the double periodicity be ? ae 
of interference if one were trying to tune to a single wave-length ? 
This must be answered in the affirmative, that is, unless one chen 
the lower wave-length to which one is tuned without changing the 
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upper wave-length. It is seen, from Figs. 1 to 4 inclusive, that the 
lower curve runs &lmost entirely through the most thickly populated 
part of the ether. For there are probably more stations using wave- 
lengths between 300 metres end 600 metres than in any other place 


in the scale. 


It is clear, therefore, thet in order to get rid of some station of small 
calibre operating in the lower register, while one wishes to listen to 
some station which one has found on the upper curve, all one has to 
do is to change the inductence in the primary circuit end chenge the 
coupling, end the undesired stètion will be got rid of without the other 
one being lost. This subject will be discussed in full under Case 3. 

Interference is of meny kinds, thet of “static " being one of the 
worst. Static mèy be got rid of to a great extent by using an induc- 


tive tuner loosely coup'cd. 


Reverting now to the subject of tuning-out 2 station having 2 wave- 
length different from the wave-length of the stetion to which one is 
listening: suppose the interference comes from 2 station A sending 
with a pericd similar to that of the station B that it is desired to 
receive from, end the interfering signals coming in es strong «s the 
others. If one could tune to both humps of one’s sending station (B), 
if thet station were sending out 2 double-humped wave, one might be 
able to increase the energy received to such an extent «3 to give one g 


preponderance of sound in fe,vour of the sending station B. 
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In considering what is necessary in order that one may be able to 
tune to both humps of a closely coupled station, it is obvious that 
one’s secondary circuit must be capable of being adjusted to resonance 
with one’s primery circuit and the coupling varied until the receiving 
set has the same coefficient of coupling, the two circuits having been 
adjusted to the same period as thet to which the circuits of the sending 
station had been adjusted. 

It remains to consider whether this is possible with a tuner used 
alone as in the present case. Now, there are evidently only 2s many 
cases where this can take plece with the untuned secondary as there 
are steps of inductance in the secondary, and then only when one 
tunes one's primary to the same wave-length as one's secondary, and 
loosely couples. For this reason the tuner, without some means of 
tuning the secondary, is of little velue for this purpose. 

In the same way, if, instead of having to tune to two wave-lengths. 
one only has to tune to a single wave and yet does not wish to be 
bothered by the station on the lower hump, it is clear that this. too, 
cannot be done with the tuner alone, so that this question will be 


discussed later on. 


It is now necessary to revert to the question of how one cen dodge 


the operator who is using the same wave-length as the desired sending 


station end whose signals come in louder than, or at least as loud as, 


theirs. Of course, if there is any difference in pitch between the notes 


of the two stations, or some other peculiarity of spark, it is easy for 
the skilled operator to concentrate his thoughts on what the one 


station is saying to the exclusion of the other. This is frequently done 
in practice. But if there is some way of getting around the difficulty, 
there is no reason why one should be bothered by the other station ot 
all. The solution proposed by the author is as follows: For the U.S. 
Army pack-sets and other portable stations a wave-length should be 
adopted of such size that no other operator will be using it unless he 
does so to bother one. The list of the wireless telegraph stations of 
the wor'd and a knowledge of the wave-lengths of 7mzteur stations 
shows that not more than he!f-a-dozen st«tions in the world to-day 
are using weve-lengths between 650 metres and 900 metres. Why 
cannot, then, a loading coil or two be added to the sending set, end 
waves between those limits be sent out ? In this way one would 
never be bothered, except intentionally, by en operator having the 
same wave-length ss the army stotions. This looks a re^sonsble 
proposition, and the author would like to see it tried. 

Since jt may be convenient if the above remarks concerning tuning 
with inductive tuner s'one are briefly summarised, the author has 
done so below. 

In general, if not bothered by any station working on a shorter wave 
than the station one is trying to tune to uses, such adjustments of 
the primary 2nd secondary should be made es will enable one to 
pick up the desired station with the loosest possible coupling of 
the inductive tuner. Since it will, əs a "rule, be impossible with a 
tuner alone to tune to2 double-humped wave, the longer wave, 
which is usuelly the least damped, should be tuned for. 

For long waves, increasing the primary increases the wave-length ; 
increasing the coupling also inereases the wave-length. For long 
waves also the full secondary inductance and lerge amounts of 
primary should be used, and fairly close coupling. 
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For short waves small amounts of primary end secondary and very 
loose coupling should be employed. 

The longest wave-length for any inductive tuner used alone is 
obtained when the primary end secondery inductances are & maxi- 
mum and the coupling 2s close as possible. 

Case 2.—Inductive Tuner as tn Case 1, except that the Secondary 
Circutt is now Tuned by means of a Variable Condenser placed across 
the Terminals of the Secondary Coil.—The idea in this case is to put 
the secondary in resonance with the primary, end in this manner to 
make the primary act upon the secondary et a greater distance than 
before due to the well-known rise of the current et resonance. This 
method enables the operator to do two things he could not do with 
the apparatus in Case 1. He can tune to a single wave-length without 
being bothered by any other ; he can tune to both humps of a sending 
station and get an increase of energy in that way—and due to the 
greatly decreased coupling at which he can get audible signals, cen 
cut out most of the static disturbance, which is 2 great argument in 
favour of the use of this syatem if there were no others. 

In order to use this epparatus intelligently, however, it will be 
necessary for him to calibrate his primary and secondary circuits so 
as to know what combinations to make to get certain wave-lengths. 
Fig. 5 shows this calibration made for the instrument used in this 


experiment. The diagram is self-explanatory. It is necessary, how- 


ever, to add that the variable condenser should not have a capacity 
greater than 0-001 mfd., and the tuner shou!d be constructedso that 
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this capacity can be coupled with small quantities of inductance in 
the secondary. Hence the secondary should have a tap at 25 or 30 
turns so as to be able to tune to small wave-lengths. 

From Fig. 6, which shows the effect of increasing the coupling of 
two circuits tuned to the seme period, it is evident that, if the funde- 
mental wave-length to which a station wes tuned before its circuits 
were coupled together is known, one cen tune one's circuits both to 
that same wave-length, and then by starting from s position of very 
loose coupling, if the coupling be gradually inereased until the same 
coefficient of coupling as that used at the sending stetion is reached, 
it is evident that one will be tuned to both humps and will receive 
more energy than when tuned to only one of them. Also, one will be 
tuned to only a single wave-length if one tunes both one’s circuits to 
the same wave-length and uses loose coupling. The loss of energy is 
so small as to be unappreciable. This has been determined by 
listening to distant stations. 

Casp 3.—4 Variable Condenser is in Series with the Primary Induct- 
ance, and the Secondary Circuit untuned, as in Case 1.—Referring to 
Fig. 7, it is at once evident that decreasing the variable capacity 
decreases the wave-lengths of both upper and lower curves, end by 
this means one can reach wave-lengths smaller than the normal wave- 
lengths one can get with inductive tuner alone. The curves of 
coupling also show that, with a fixed primery, secondary and cap»cit y. 
loosening the coupling causes » repid drop in the wave-lengths of the 
upper curve, and a rapid rise of the weve-lengths of the lower curve. 
This gives a means of cutting out an undesired station operating with 
short wave-length. 

Looking at Fig. 7, if it be desired to pick up a station with 1,100 
metres wave-length, and the station be found with the combination 
primary 40, secondary 210, coupling 63-5 end condenser 70, only to 
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Coupling. 
Fic. 7.—CoNDENSER IN SBRIES WITH PRIMARY. 


discover to one's disgust that some amateur is sending out a 335 
metre weve end getting in his work on one's lower hump, all one has 


to do to get rid of him is to increzse the wave-length of the primary : 


circuit, which can be donc in this case by turning the condenser to 
180 deg. This gives one a wave-length of 1.245 metres and the 


desired station has been lost for à moment, but if the coupling be then 


loosened up until 38 on the coupling scale is reached. ono gets him 
again. This movement of the secondary which has caused the upper 
curve to fell has caused a rapid rise in the lower curve, and the 335 
metre man has been got rid of, for one's lower hump is now tuned to 
560 metres. 

A great many variations of this principle will make themselves clear 
to the reader, without further explanetion, and it is thus seen that 
this device becomes, in the hands of à man who understands it, 
extremely selective. 

Case 4.—Inductive Tuner with untuned Secondary, but with a Con- 
denser in Parallel, instead of in Series with the Primary.—The curves 
have in this cese the same general characteristics as those of the 
previous case, except that the use of the capacity in parallel enables 
one to get wave-lengths greater than those which can be reached 
normally by the tuner slone. The method of tuning out undesirable 
stations is the same as in the previous case. 

The most selective device would undoubtedly be one consisting of 
an inductive tuner whose primary is variable by single turns with a 
vz2riable air condenser which may be thrown either in series or in 


parallel with the primary, and a variable condenser of small capacity 
around the secondary, 


CORRESPONDENCE. 


— 


PHASE ADVANCERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Referring to recent articles (THE ELECTRICIAN, May 
lith, 24th, July 12th) by Prof. Kapp and Mr. Scherbius on 
* Phase Advancers for Non-synchronous Machines," I wish 
to make the following remarks. 

Mr. Maurice Leblanc proposed in 1896 to connect con- 
densers to the secondary circuits of induction machines in 
order to increase their power factor. The use of condensers 
for this purpose is theoretically correct. It has not been pos- 
sible, however, to carry out the suggestion in practice because 
condensers cannot be used industrially under these conditions. 

In 1901 I showed ('* Eclairage Electrique," November 23rd, 
1901) that a continuous current armature surrounded by a 
homogeneous magnetic medium, fed with polyphase currents 
through brushes bearing on the commutator and driven above 
synchronous speed, has the properties of a condenser, and I, 
furthermore, said it could be used in all cases to replace 
condensers. 

Mr. Leblanc had previously given (‘‘ Eclairage Electrique," 
October 26, 1901) an erroneous demonstration of the non- 
existence of this property.—1 am, &c., 

22, Rue de Tocqueville, 

Paris, July 17. 


MARIUS LATOUR. 


THE VECTOR DIAGRAM OF THE SINGLE-PHASE 
REPULSION MOTOR. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: With reference to Mr. M. Osnos’ letter appearing in 
your last week’s issue, I need only say that those who are 
interested in this subject will, no doubt, compare the two 
methods of dealing with the problem.—I am, &c., 

Birmingham, July 15. T. F. WALL. 


pM TS 


THE *CHARACTERISTIC " OF AN ARTIFICIAL IN- 
SULATING MATERIAL.* 


BY DR. E. KNOBLAUCH. 


The term “ characteristic ° as used in connection with machines is 
| well known, and enables the buyer without inquiry to satisfy himself 

as to the probable working of any particular piece of apparatus. The 
various artificial insulating materials that are now on the market 
have latterly been submitted to a certain amount of expert examina- 
tion, and this has enabled the designer to satisfy himself as to the 
properties of these products to some extent at least. "The following 
is intended to show the way in which the makers could construct 
a "characteristic " for their various materials, and so enable the 
buyer to choose with a readier confidence. 

Experimentally it is possible to determine the following properties 
of any given material, such as insulating resistance or breakdown 
voltage, hygroscopic properties, its behaviour when warmed or its 
fire-resisting properties, its capacity when exposed to the intluence 
of the weather, its acid-resisting properties, and so on. The expert, 
however, knows that definite statements pre-suppose a definite pro- 
portion in which the raw materials are mixed. A high insulation 
resistance may mean poor hygroscopic properties, and the different 
qualities of the various products of a factory have to be separately 
considered. Everything depends on the proportions in which tho 
raw materials are mixed in the various qualities, and this is usually 
sufficiently emphasised in the maker's catalogue, without, however, 
giving the buyer any very precise information. The better and 
more expensive qualities of an insulating product usually contain 
a large amount of insulating matter, together with a considerable 
proportion of some binding agent; those that have less binding 
material are often poor insulators, but they can withstand a large 
amount of heat. Suppose the different qualities to be denoted by 
the letters A, B, C, &c., a curve somewhat similar in general outline 


to that shown in the adjoining figure can be drawn up, showing their 
various properties. 


—— 


.. * Abstract of an article in the “ Elektrotechnische Zeitschrift.” 


Ww 


$e 


THE ELECTRICIAN, JULY 19, 1912. 


If the quality of the insulating product is poor. as, for instance, in 
A. its insulating properties are also poor. If the amount of binding 
material is increased, it is found, generally speaking. that its insu- 
lating properties are better. Thus, with quality B, the breakdown 
voltage of 2,500 is found under stated conditions; with quality C 
the breakdown voltage is 3,000, and with quality J it is 30,000. 
Each quality must now be examined for its other properties, as shown 
onthecurve. "Those qualities must be determined which do not take 
up more than 2, 1, 0-8 and 0-6 per cent. of water in a given time, 
those which are capable of withstanding 1,000?C., those that can 
withstand 300^C.. and others that will withstand temperatures 

between 80°C. and 150°C. With a curve of this character it would 
be possible to choose at a glance such a quality as was suitable for 
the work in hand. If the designer requires a material that will take 
up not more than 1 per cent. of water, and that is not affected by a 
temperature of 300°C., and that has a breakdown voltage of 7.500 
over the test thickness, then quality E is the one he should choose. 
If. on the other hand, the highest temperature to be withstood is 
150°C., while the breakdown voltage must be 30,000, then he will 
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have to take quality J. Some kind of standardisation would pro- 
bably be necessary for laying down the conditions under which the 
tests were to be carried out, in order to Justify comparisons between 
the different makes ; but work done on these lines would probably 
facilitate many commercial transactions, ` 


THE FIRST MEETING OF THE “ POINT FIVES. " 


—! 


The first dinner of the “ Point Fives ` took place in the Artist 
Room at Pagani's Restaurant, London, on Saturday last. Member- 
ship of the ‘ Point Fives," we may add, is confined to those supply 
engineers who have introduced for their respcctive undertekings a 
tariff of Jd. per unit for electrical energy for domestic supply. The 
present membership consists of Mr. A. S. Blackman (Sunderland), 
Mr. J. H. Bowden (Poplar), Mr. W. H. Cooke (Luton). Mr. C. 5. 
Davidson (Barnes), Mr. E. R. Hill (Reading), Mr. T. Roles (Brad- 
ford), Mr. A. H. Seabrook (St. Marylebone), and Mr. H. F. Street 
(Southampton), All the members were present at the dinner, at 
which Mr. Bowden presided, with the exception of Mr. Hill, who 
was unfortunately unable to attend owing to ill-health. 

We have received the menu of the first dinner. This is inscribed 
with the names of the members, Mr. J. H. Bowden bcing chairman, 
and bears the militant legend, “ Slogan—Exit Gas." 

The principle was adopted of appointing as chairman of the mect- 
ing the engineer of the undertaking first adopting the domestic 
rate of 0-9d. Mr. Bowden adopted this tariff as far back as early 
in 1909, and was the first to do so in this country. Mr. Street, of 
Southampton, being the next in order of date to adopt therate, was 
appointed chairman of the next meeting, to take place early in 
December, Mr. Cooke, of Luton, to be vice-chairman. 

Considerable discussion arose as to the name to be adopted, the 
decision being eventually to leave it as at present, the Point Fives. 
What was significant during the discussion was a debate as to the 
actual figure to be used, as the general opinion was that 0-5d. would * 
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not long remain the lowest price charged for domestic uses of elce- 
tricity other than lighting. The figure of 0-dd. was, however, 
agreed as a good starting price, but it was not to be considered final, in 
view of the knowledge which was being gained as to the value of this 
class of load, and its cffects upon costs of production (including 
capital charges). | 

It was unanimously held that no difference whatever was to be made 
as to the elegibility of either company or municipal enginecrs, the 
eriterion being the price per unit charged for domestic cooking or 
cooking and heating. Mr. Seabrook was appointed hon. sec., and 
it was further decided that the society shosld remain of an informal 
character, its meetings bcing in the form of occasional dinners and 
subsequent. informal discussions, 

At the conclusion of the above business (necessitated by the meet- 
ing being the first), a general discussion ensued as to tariffs, design of 
cooking apparatus, maintenance and hire schemes. What was, of 
course, of most value wes the experience to date of each member, and 
his observations as to the cfcet of the cooking load upon the load 
curve and the cost of production. 

It was not generally agreed that a universal flat rate would be the 
eventual outcome of the present attention paid to tariffs, but it was 
unanimously held that it was desirable and quite possible for a 
differential rate to be evolved with a universal secondary charge per 
unit of 0-5d. (or lower). and a primary charge varying in accordance 
with the locality, the eosts of production of each particular under- 
taking and the nature of the service required by the consumer. 

It was considered that the great difficulty to be overcome was the 
method of arriving at the primary charge, and its application in a 
convenient form to the consumer. and so framed as to bring in from 
each different class of consumer an approximately uniform rate of 
profit. 

With Mr. Davidson present the intellectual discourses were nature 
ally interrupted occasionally by anecdotes from across the border, 
and on one oceasion an interposition by Mr. Blackman of a limerick, 
something about a heathen Chinee who had cooked his goose very 
badly, indeed nearly terminated the proceedings altogether, 


— MÀ ———— 


PROVISIONAL ORDERS. 


The report by the Board of Trade respecting the applica- 
tious to and proceedings of the Board under the Electric 
Lighting Acts, 1882 to 1909, during the past year has just 
Of the 36 applications 17 were made by local 


been issued. 
In five cases the 


authorities and 19 bv companies or persons. 
Board refused to grant the applications for orders, but the 
remaining applications were granted, either as originally made 
orin a modified form. 

In regard to the application of the Altrincham Electrie Supply (Ltd.) 
for an order for a portion of the urban district of Hale and portions of the 
parishes of Baguley, Dunham Massey and Timperley, the local authorities 
refused their consents, but the Board decided to dispense with the con- 
senis and granted the order. The Rural Council of St. Mellons refused 
to consent to the application of the South Wales Electrical Power Dis- 
tribution Co. for Bedwas and Machen Upper and the Board refused to 
giant the order. A local inquiry wes held into the Cheltenham (Exten- 
sion) Order and the Board decided to restrict the order to the parishes 
of Leckhampton and Prestbury. There were two applications for Goole 
and ihat of the Electrical Distribution of Yorkshire was preferred by the 
Board. There were also two applications for Hovland Nether, but that 
of the Urban Council was preferred and the application of the Electrical 
Distribution of Yorkshire was restricted to Wombell and Worsborough. 
Mr. Geo. Balfour was successful in his appliestion for Linlithgow and the 
Falkirk district, but the Mumcipal burgh of Kilsyth was excluded as the 
local authority did not consent. Inthe case of the application by Newton- 
in-Makerfield Council, the Board were not satisfied that an undertaking 
could be established without involving considerable risk of loss to the 
Council and the Board refused to grant the order. The Lancashire 
Electric Power Co.’s application was refused owing to the opposition 
of the Urban Council who are electricity supply undertakers, and the 
Electrical Distribution of Yorkshire also feiled in their application for 
Wath-upon-Dearne, owing to the absence of the consent of the local 
authority, but the same company succeeded in their application for 
Rothwell and district although Rothwell Uaban Council opposed. 

There were no applicationa for licences, and since the date of the last 
report. 11. provisional orders have been transferred to companies, while 
the Board have given their consent (under Section2 of the Electrie Lighting 
Act, 1909) to the construction of generating stations under six orders, 

The undertakers under the Accrington Order of 1890 and the Nelson 
Order of 1883 have been authorised to supply electricity in bulk, while 
in 39 cases the Board have made orders (under Section 6 of the 1909 Act) 
permitting the undertakers to supply electrical energy to certain specified 
premises outside their prescribed areas of supply, l 
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PARLIAMENTARY INTELLIGENCE. 


l—— —— 
©'- 7 7 ^ METROPOLITAN RAILWAY BILL. z 


On Monday a Select Committee of the House of Lords, presided over by 
Viscount Falkland, began consideration of this bill. which confers powers 
to construct an electrie railway from Rickmansworth to Watford, linking 
up the Metropolitan and Great Central Railways with Watford, and 
providing a through service from Watford through Harrow to the City. 
The scheme is estimated to cost £200,000, The L. & N.W. Railway Co 
opposed. Evidence in support of the bill was given by the general 
managers of the Metropolitan and Great Central Railways, who stated 
that the proposed extension of the railway would be advantageous te the 
Watford district and to the public generally. 

The gencral manager of the Metropolitan Railway Co. (Mr. R. H. 
Selbie) said that between. Baker-street. and Harrow the Metropolitan 
Company now ran about 200 trains daily, and as the traflic required, 
those trains would be extended to Watford. Between Finchley-road 
and Neasden the fine would be widened and enlargements and recon- 
struction at Baker-street would cost £120,000. 

Evidence in support of the Bill was given by witnesses from Watford, 
Northwood, Chesham and Amersham. 

Mr. HoNonaTUS Luoyp, K.C. (for the L. & N.W. Railway Co.), cilled 
Mr. Frank Ree, general manager of the company, to give evidence against 
the Bill. Mr. Ree said that the existing traffic did not justify the con- 
struction of the line. What little traflic there was at Uxbridge was dealt 
with by the Great Western and London and North-Western lines. 

On Wednesday the Committee passed the Bill, subject to the insertion 
of a clause providing for the construction of a bridge by the Metropolitan 
Railway Co. which would permit of the extension of the North-Western 
line from Crosley Green, The widening of the line between Finchley- 
road and Neasden was al so sanctioned. 


THE TELEPHONE SERVICE. 


In the House of Commons on Tuesday the Postmaster-General (Mr. 
H. SiMe) stated, in reply to questions, that, although there had been 
of Jate a considerable improvement in the service, and calls as a rule were 
expeditiously and correctly dealt with, he was aware that in connection 
with certain exchanges in the London area a number of complaints were 
still being made by telephone subscribers, A large number of those 
complaints were undoubtedly due either to mistakes made by the opera- 
tors or to electrical faults on the lines and instruments. With respect to 
the faults arising in operating work, the operators were to some extent 
responsible, but it must be remembered that many of the exchanges 
acquired from the National Telephone Co. had more lines connected with 
them than could be properly worked by means of the equipment in those 
exchanges without imposing strain upon the operators and that the 
necessary work of extension created further difliculties in working the 
equipment. He did not regard the present situation as satisfactory or 
as representing the conditions which might reasonably be expected when 
the difficulties arising out of the transfer had been overcome. He en- 
deavoured to arrange some time ago with the National Company for the 
extension of their exchanges, but their staff were so fully occupied in 
preparing for the transfer that thev could not undertake either the ex- 
tensions or the preparation of the plans. 1t had, therefore, been neces- 
sary for the Post Office to prepare plans and to make contracts for that 
work since Jan. l last, but there had not vet been time for much of the 
work to be completed. The provision of extensions and the construction 
of new exchanges were being pushed on with the utmost speed, and a full 
supply of trained operators would be held in readiness to work the new 
equipment as soon as iC was ready. The National Company, for the pur- 
poses of the arbitration, still retained the services (as they were entitled 
to do) of a considerable number of their former staff, and manv of the 
Post Office engineers were needed for similar work on behalf of the Post 
Office; M the same time, the amount of work in the extension of ex- 
changes and in the transfer of overhead wires to underground lines was 
abnormal, They had also had to transfer many subscribers from over- 
loaded exchanges to exchanges where they could be better served. As 
far as possible the pressure which thus arose had been met by the employ- 
ment of additional and temporary staff, but it was not practicable to 
obtain much skilled assistance of that kind outside the statis of the Post 
Office and the National Company. 

The Company's practice was to ask subseribers to pay in advance for 
the number of calls likely to be made during the ensuing three months. 
That system was better both for the subscriber and for the service, but 
the reasons for its application to the old Post Office subscribers had not 
been generally understood, and a certain number of complaints had been 
made. Those were likely to cease when the object of the arrangement 
was better known and its working had become customary. 

In regad to causes of complaint, Mr. Samuel said that the total origi- 
nated trathe and incoming trunk traffic for June was approximately equai 
to 8,255,030 calls. The total number of verbal complaints of engaged 
calls during that period was approximately 18.352, of which 14,204 were 
due to subscribers being actually engaged. The balance (4.148) was due 
to certain indeterminace causes, such as maintenance trouble and opera- 
tors’ irregularities. In other words, engagement advices (on verbal com- 
plaints). not necessarily incorrect, but about which there was some uncer- 
tainty and which might be incorrect, equalled only 0-05 per cent., or five 
call, in every 10,000 handled, 

Yhe complaints of false rings and “ called-in-error " cases on 8,295,030 


a | 


calls in June last were approximately 2,857, or about seven such com- 
plaints for every 20,000 calls dealt with. 

In regard to delays in getting lines cleared, the observation results a 
ex-National Exchanges were as follows :— : 
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| Out ward | Inward. | Average. 
| See, | Sec. ij Bee. Sec. 
Six months ended Decembcer.1911 5 152 . 10i 45-4 
Six months ended June, 1912 ... 5 | 15:1 10-1 | 350 
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As to delay in attracting operator's attention after getting a wrong 
number, the observation results at ex- National Exchanges were as follows: 
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| Average time taken by operator to 
answer supervisory signal. 
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Six months to December, 1911 ... 7-1 sec. 


Six months to June, 1912 ......... 6-9 sec. 


The figures in the case of Post Office ante-transfer exchanges for June, 
1911 and 1912, were 7:1 seconds and 4:5 seconds respectively, but a 
larger percentage of such signals passed unanswered in June, 1912, than 


In June, 1911. 


The figures for delays in calling exchanges were :— 


Percentage of calls 
answered in 
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Ex-National Exchanges. 5 Sees, | 10 Sees. | 20 Sees. 


Six months to December, 1911 ...............; 6» 7 86-3 | 06-3 
t eS ae 
Six months to June, 1912... cece O8 | 8S 97:2 
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Post Office ante-transfer Exchanges. 5 Secs, | 10 Sees. ! 15 Sees. 
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June, 1912 o cceeeroe eb emicn "MET 70-3 | 88:6 94-3 
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The total number of complaints of “ eut-off " trouble on all exchanges 
for June, 1912, was about 3.305, equal to 0-04 per cent. of calls handled. 
Since December last 17 exchanges had been closed, involving the transfer 
of 8,142 subscribers to other exchanges, and six new exchengcs had been 
opened. Five new exchanges were in course of erection, while seven new 
exchanges were being built to replace existing boards. Eight extensions 
of exchanges had been completed since the beginning of the vear, while 
20 extensions were in course of provision. Eight furiher extensions re- 
quired through growth were about to be applied for. 


IMPERIAL WIRELESS SCHEME. 


In the House of Commons on Tuesday, Sir H. Norman asked the Post- 
master-General when the agreement with Mareoni's Wircless Telegraph 
Co, regarding imperial wireless stations was signed, and when it would be 
laid upon the table. 

In reply. Mr. H. SAMUEL said the tender of the company was accepted 
on March 7 last, but the contract itself had not vet been signed. He 
hoped that the signatures would be affixed, and that he would be able to 
lav it on the table of the House within the next few days. The tender 
of the company was in more or less genere] terms. He did not think the 
speeches at the company’s meetiag and circular issued by the company 
went beyond the facts included in the tender. More. detailed speci- 
fications and more elaborate conditions had to be included in the contract 
than were contemplated by the original tender, and he did not think it 
suitable to lay before the House anything but the final document. He 
was anxious that the sanction of the House should be given before the 
adjournment of the House. 


ee 


CHELTENHAM PROVISIONAL ORDER. 


Last week a Select Committee of the House of Commons considered 
the bill to confirm the Cheltenham Electric Lighting Provisional Order. 
There was no opposition to the order, but the Chelienham Gas Co. asked 
the Committee to insert a clause to safeguard the ratepayers with respect 
to the charges for public lighting. 

Mr. Raikes, for the gas company, submitted a clause, end said there 
were a number of instances in which such a clause had been allowed. 
Formerly the price for public lighting by electricity was 3d. per unit, 
but it had been reduced to just under 22d. The petitioners contended 
that this was not a sufficient reduction, and also that there was nothing 
in the bill which would prevent the promoters from raising the figures 
again if they saw fit, and, therefore. they asked the Committee to insert 
the clause suggested as a check upon the charges to be made in future. 

Evidence having been given, the Committee came to the conclusion 
that no case for the insertion of the elause had been made out, and they 
found the preamble of the bil proved. 
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At the close of the sittings on Tuesday the ATTORNEY-GENERAL said 


. A LINLITHGOW AND FALKIRK DISTRICT ELECTRIC 
LIGHTING ORDER. 


Last week Electric Lighting Provisional Order (No. 4) Bill came before 
a Select Committee of the House of Lords. The bill confirms the Lin- 


Itheow and Falkirk District Electric. Lighting Order, which has been 
promoted by Mr. Geo. Balfour. The order authorises electricity supply 
in the counties of Linlithgow, Stirling and Perth, and in various burghs, 
but not including Falkirk. Falkirk Corporation are promoting an order 
for burgh extension, and a question had arisen as to the position of the 
arca proposed to be annexed. It was included in the area of the present 
order, but the Board of Trade inserted a clause providing that if the 
annexation is sanctioned the annexed area should be excluded, Falkirk 
and Larbert Councils opposed the bill in order to get a protective clause 
as to interference with the roads, water mains, &c. The Committee 
passed the bill, and inserted à protective clause similar to sec. 58 of the 


Scottish Central Electri: Power Act, 1903. 


Holmfirth Provisional Order.— On Monday a Select Committee of 
the House of Commons considered. the bill to confirm the Holmfirth 


Urban District Council's Electric Lighting Provisional Order, which was 
opposed by the Holmfirth Ges Co. on the ground of competition, After 
hearing the evidence the Committee found the preamble proved. 


Wireless Messages to Ships.— In the House of Commons on Monday 
Mr. H. SAMUEL stated, in reply to a question, that a charge of 5s. was 
made to cover the costof a radic-telegram conveying a weather report to 
a ship as well as th» r:d'o.t?legceam asking for the information, and that 
was below the ordinary rate. Badio-telegrams relating to the position 
of derelicts and other objects dangerous to navigation were transmitted 
to ships free of charge from British wireless stations, but he was not pre- 


pared to furnish weather reports gratuitously. 


LEGAL INTELLIGENCE. 


camer: 


National Telephone Co. (Ltd.) v. Postmaster-General. 

The Railway and Canel Commissioners have continued the hearing 
of this arbitration, to determine the amount to be peid by the State for 
the compenv’s undertaking. 

The SoniciToR-GENERAL continned his opening speech on behalf of 
the Postmaster-General, and criticised the method by which the company 
had built up its Gaim by adding percentages. After à month's investiga- 
tion it was admitted that corrections were required, and Ee would show 
that there was not a single percentage in the tables put in which would 
not have to be corrected. The company’s methods were not consistent, 
They had not drawn any clear and consistent line between the functions 
of a contractor and en employer meking use of him, and they had 
charged items as seperate parts of the cleim which hed already been 
included in their contractors charges. Jt might be a sound business 
course for a company to build up its system piecemee! as the expansion of 
business required. They had not to inquire what it had cost in being 
constructed piecemeal, but simply what it would cost to construct now 
in its present state. The history of the svstem hed nothing to do with 
its existing value; though in many cases, eg, freight or supervision 
charges, piecemeal work was more expensive. The whole system of 
percentages was so artificial and so diffieult to check that in any case it 
would be no safe guide ; and many of the assumptions on which the claim 
was based were wrong and even contradictocy. 

Sir JoHN Simon stated the Post Office figure for the construction 
of conduits was £1,372,469, compared with the company’s claim of 
£2.840,755. There were 3,248:6 miles of wire ; the company put the cost 
at £828 per mile; the Post Offi^» at 420-3 The headings under which 
the items of the company's claim were made up could be divided 
into three parts. [n the first part were the figures for material and labour, 
and on those points the parties were not unreasonably divided. The 


third part contained the charge for raising capital and for interest on 
capital during construction. Any party going into business had to con- 
sider the cost of raising capital to start it and carry it on, but the charge 


Was not really part of the value or cost of plant. The value of plant had 
nothing to do with the question of how a purchaser would raise money to 
buy it. The cost of being out of his money during construction would 
be considered by a contractor in quoting his price, but the cost of raising 
capital only became material to a person who was starting a business in 
which to use the plant when bought. He explained the scheme by which 
the Postmaster-General arrived at whit he considered a right price to pay. 
He had taken the agreed quantities of material from the inventory and 
had taken the agreed average of parts, and had thon applied prices which 
a contractor would charge for the article erected in position. In arriving 
at prices he submitted that the company's method of taking an average 
over 11 years was erroneous, and that the proper method was to take 
modern prices, say those at the end of December, 1911. Over 4,000 
different. kinds of quantities had had to be priced. By the methods the 
Post Office had adopted each price was ascertained separately, so that if 
one was wrong the others might still all be right ; but under the company's 
percentage method a single error would vitiate a large number of figures. 
The method of depreciation adopted by the company was entirely novel ; 
none of their witnesses had ever known it applied before. In view of 
the terms of clause 4 of the contract. between the company and the Post- 
master-General, it must be wrong to choose the physical rather than the 


effective life of plant as the standard 
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that he and Mr. Danckwerts had agreed on the terms of an interim award. 
It was unnecessary to state the terms, as thev were set out in a document 
which he would hand in. He thereupon handed in a paper, the contents 


of which were not made public. 

Mr. Justice LAWRENCE asked if it was desired that t 
made forthwith, or at the end of term, and the Attorney-Gencral replied 
that they wished to have it forthwith. 


Accordingly the Court made the desired interim award. 
Mr. W. W. Cook, assistant engineer-in-chief of the National Telephone 


Co., was recalled and gave evidence in respect of certain items in the 


he award should be 


claim. 
Mr. J. F. €. SNELL said he, in conjunction with Mr. Young, valuer 


to the L.C.C., had. prepared the tables of figures upon which the rein- 
statement cost was arrived at. The quantities used he said were agreed 
quantities, He had taken the fundamental prices for each of the classes 
of material scheduled in the inventory on the prevailing market prices 
on or about December 31, 1911, the date of the transfer of the system. 
Then, for the actual contract. work, he had taken the records of the 
Post. Office based upon actual contracts carried out for work exactly com- 
parable to the work they were now valuing. These contracts included 
all the items the contractor charged, such as contingencies, insurances, 
contractors’ profits and the ordering and storing of material, but in 
some cases, in dealing with materials he had to make adjustments in 
order to get at the proper costs in alignment with those of the company. 
To all this he added engineering fees for designing and supervision. The 
total of all those represented the cost of the construction. 
The hearing of the ca:e was not concludcd when we went t» press. 


Re Birmingham & Midlands Tramways (Ltd.). 


* On Tuesday Mr. Justice Parker heard a petition for the sanction of the 
Court to an extension of the objects of the company. 

Mr. F. THompson stated that the company's powers were at present 
confined to tramways and the making of tramways, and it now desired 
power to construct omnibuses propelled by the use of steam, oil, elec- 
tricity, or otherwise. In order to carry on ity business efficiently, it was 
necessory to run motor omnibuses as feeders to the tramways. The 
company hel exiensive works for the manufacture of rolling stock, but 
its powers extended only to the manufacture of what was necessary to 
the original undertaking. It had no power to manufacture electrical 
piant, or oil, or other motor vehicles, and additional facilities for this 
purpose were required. The company also desired power for the manu- 
facture, sale and purchase of these vehicles in connection with its various 
associated companies. It was also desired to have power to promote 
schemes for light railways, and to enter into arrangements with other 
companies or corporations for carrving out such schemes, &e. 


His Lordship granted the petition. 


Company Returns. | 


At the Guildhall (London) Police Court, on the 11th inst. (before Ald. 
Sir Geo. Wyatt Truscott), the Preston, Chorley & Horwich Tramways Co. 
was summoned by Sir R. E. Cunliffe, solicitor to the Board of Trade, for 
making default on July 3, 1912, and for six months previously (156 deys) 
in complying with the provisions of Sec. 8 of the Railway Companies 
Securities Act, 1866, with respect to depositing within the time therein 
named with the registrar of joint-stock companies a certitied copy of its 
loan capital for the half-vear ended Jan. 30, 1909. There were five other 
summonses in respect of other dates. 

There was no appearance on behalf of the company, and Dr. GINSBERG 
(for the Board of Trade) said that the summonses had been duly served 
at the registered office. The Board had only issued. six summonses 
instead of 18. The company was incorporated bv a local Act of Parlia- 
ment which made it a railway and brought it within the provisions of the 
Railway Securities Act, 1866. That Act laid upon all railways the 
obligation to make a return to the Board of Trade within a certain 
number of davs at the end of each calender half-vear as to their loan 
accounts. There was evidence to prove that on the part of defendant 
company there had been a continua] default in making the return since 
1909. 

Mr. SAviLL (the chief clerk) pointed out that the total penalties that 
the company was liable to on these summonses amounted to £16,410, 


The summonses were adjourned. 


BOOES RECEIVED. 


(Copies of the undermentioned works oan be had from Zhe Blectrictan office, post treo 
(unless otherwise stated), on receipt of published price, adding Sd. for books publialied 
under 3s., and 5 per cent, for books published net. Add 10 per cent. for abroad or for 
Vol. XLVIII. 


foreign books.] 
“ Transactions of the Royal Society of Edinburgh.’ 
Sesion 1911-12. (Edinburgh, 1912: Robert Grant & Son.) 


Part I. 


22s. Od. 
“A Short Course in the Testing of Electrical Machinery" By. J.H. 


Morecroft and F. W. Hehre. (London, 1912: Constable & Co.) 6s. 

Journal of the Institution of Electrical Engineers." Vol. XLVIII. 
No. 213. (London: E. & F. N. Spon.) 5s. 

“Science Abstracts." Vol. XV., Part 6, No. 174. Section A, Physics 
Section B, Electrical Engineering. Each part 1s. 6d. post free. ` 

“ Electric Lighting and Miscellaneous Applications of Electricity.” 
| By W. S. Franklin. (New York, 1912 : The Macmillan Co.) $2.50 net. l 
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COMMERCIAL AND INDUSTRIAL SECTION. 


————— AiÁiÁiÀti 9 —0—9 ae" 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


BRITISH NOTES. * 


Bath.—The Electric Lighting Committee have applied for sanction 
to borrow £5.000 for extensions of mains and house services. 


Belfast.—Arthur-street is now illuminated by Hame-are lamps. 


Bettwys-y-Coed.— The Council have applied to the L.G. Board for 
sanction to. borrow money to carry out the Elsie Luke water 
supply and electric lighting scheme. 


Birmingham.—The Tramways Committee have made arrange- 
ments for the construction of the newly authorised Hagley-road 
tramway route. and it is expected that the work of constructing the 
track will begin in October. 


Bradford.—The manager of the tramways recommends the erection 
of a central tramear depot at a cost of £46,500, 

Mr. Spencer has reported upon the probable financial results of the 
introduction of halfpenny fares for each penny stage prier to 9 a.m., in 
place of the former universal penny fare up to 8 agp. His calculations 
are based on the experience of May. and June, and they. confirm his 
former estimate that the loss to the department for 12 months will be 
about £11,000. 


Burford (Oxon.).—' The local electrie Jight and gas companies have 
been invited by the Council to tender for the public lighting. 


Campden.—The District Council have decided to adopt electricity 
for public lighting, and Messrs. Brown & Parsons have been autho- 
rised to erect the standards and overhead cables. 


Chartered Institute of Patent Agents.——The qualifying examination 
of persons desirous of being registered as patent agents will be held 
in November. Particulars appeared in the ** Illustrated Oficial 
Journal (Patents) " for July 3, and copies can b^ obtained from the 
Secretary of the Chartered Institute of Patent Agents, Staple Inn- 
buildings, London, W.C. 


Doncaster.—The Council have decided to apply for a light railway 
order to authorise extensions of the tramway system in Balby. 
Warmsworth, Bentley and Ardwick-le-Street. 


Finchley.—The Urban Council have decided to improve the lighting 
of the Great North-road shopping districts by the erection of flame 
arc lamps of 3,000 c.p. each. at an additional annual eost of about £450. 


Hammersmith (London).—In September last the Council agreed to 
a proposal for the hire to Messrs. Gwvanes of additional motors 
and electrieal apparatus in consideration of the firm entering into a 
further agrcement to take electric current for five vears at Id. por 
unit for power and 3d. per unit for lighting. 

Messrs. Gwynnes have now made application for the supply on hire 
by the Council of additional apparatus, and the firm are prepared to 
extend the period of the agreement from five to six vears, and they also 
agree (if the Council so require) to purchase the d.e. motors upon the 

- expiration of the contract at cost price (less depreciation at 10 per cent, 
per annum). The Electricity Committee are satisfied that the suggested 
arrangement is perfectly satisfactory from a financial peint. of view, 
and they have, therefore decided to provide the additional electrical 
apparatus required by the firm. 


Hertfordshire.—The Light Railways Committee recommend the 
County Council to seal an agreement with the Metropolitan Electric 
Tramways (Ltd.) as to the lease to the company of the light railways 
from the Middlesex county boundary at Bushey, through Bushey 
and Watford, as proposed to be authorised by the order now before 
the Light Railways Commissioners. 


Heywood.— At the last meeting of the Council the chairman of the 
Electricity and Tramways Committee (Ald. Popple) reported that 
there was an increase in the consumption of current for light and 
power during the month. compared with that of the corresponding 
month last vear. 

He said that more mills were taking cleetricity and he was sure the 
members of the Council all hoped that what had beon a rather gloomy 
undertaking would become a successful one. The comrmitice had agreed 
to ask Mr. A. A. Dav, of Bolton, to report generally upon the undertaking. 

Inquest.—On the 11th inst. the coroncr for East Wicklow (Mr. J. 
Murray) held an inquest 02 Christopher Coates, a fitter employed at 
the electricity works of Bray Urbin Council, who was killed on the 


-—  — rr mmm mm aD 


lOth inst, by an explosion tof a compressed-air cylinder attached to 
à Diesel engine. 

Mr. Mcrriy, solicitor for the Urban Council, said he desired on behalf 
of the Council to express their deep regret for the deplorable accident, and 
to tender their sympathy with the widow and relatives of deceased. 

Epwanp O NEILL, cable joinier at the electricity works, said that at 
about 10:30 he went to wock at the brk of the switchboard with Mr. 
Sower, Witness heerd the engine start, end Mr. Sowter then said 
“F musi go." and as far as witness knew he proceeded in the direction 
af the Diesel engine. About. à. minute end a helf elapsed when he 
heard Mie. MeDonnoll sev, Phere is someching wrong." In a second 
or twa efeorwards he heard the explosion end rushed in behind the 
switchborrd. After coming out from behind it he did noi for the 
moment know what was wrong as he saw nothing but clouds of dust 
and smoke, evervthing being in darkness. When ihe dust and smoke 
cleared away Mr. Me Donnell followed him out and ordered him to go for 
a doctor. When he returned ho assisted Dr. Roantree with Mr. Sowier. 
He saw the deceased man Coates lving inside engine No. 4. The 
engine was running about a minute and a half before the explosion 
occurred. The elock stopped in the works at 10:51 a.m. Coates was 
I7 vears at the works : he was a thoroughly experienced man and under- 
stood that class of engine. 

Joux MURPHY, another employé at the electricity works, said the 
explosion occurred at 10:45 a.m. That. particular engine was not 
worked in the day time, only in the evenings. 

JOSEPH GARVEY, stoker, said that he was helping Mr. Coates and Mr, 
MeDonnell at the Diesel engine. They were both working at the engine, 
He got it ready to start. When he wot to the boiler house he heard the 
engine stari. [t was working ab ut a minute and a half before the 
explosion, Tt was not his duty to start the engine! which had been there 
aboui three vears. Ht was the first engine of the kind he had seen. The 
engine had not been working since Saturd iv night, when it was going all 
right. It was the duty of Mr, Sowter or Mr. Me Donn ll to start the engine, 

Dr. D. J. RoaNTREE stated when he was called to the works he found 
that Mr. MéDonnell was slighily injured. He saw Mr. Sowter lying 
on the floor by the engine, and some men were holding him up. He next 
saw deceased, who appeared to have been blown up against the founda- 
tion of No. 4 engine. Witness found that Coates was dead and he then 
turned his attention to Mr. Sowter, who had already received skilful 
treatment, the bleeding having been stopped. With Dr. Rafferty he 
accompanied Mr. Sowter to St. Vineont’s Hospital, Dublin. 

Head Constable CLY NE said that was all the evidence. The engineer 
and assistant engineer were too badly injured to be present. 

Mr. MACDONNELL, Town Clerk, sail the Diesel engine had been erected 
about three vears. and as far as he knew it was working all rigùt. Mr. 
Sowter and Mr. McDonnell were present when the engine was erected. 

The jury found a verdict of accidental death, caused by the explosion. 

London County Council.—On Tuesday loans for electricity pur- 
poses were sanctioned of £6,500 to Hackney and £3,775 to Hammer- 
smith, 

Tramuays.—The Highwavs Commitice reeommended the expenditure 
on capital account of £10,840 for the reconstruction of tramways in 
Balls Pond-road and the construction of a single line in Docset-street was 
po st poned. 

Londonderry.—The salary of the city electrical engineer (Mr. R. V. 
M-Crory) has been increased from £325 to £400 per annum. 

Menai Bridge.—The Menai Bridge Electric Light Co. are erecting 
electricity generating works for the supply of electric current for 
publie and private lighting. The contractors for the supply and 
erection of the plant are Messrs. H. Willoughby Lance & Co., of 
Llandudno. 

Middlesbrough.—On the recommendation of the engineer and 
manager (Mr. H. M. Taylor) the Electricity Committee have decided 
to purchase electric irons. and to lend them free (with wiring) to 
customers prepared to use them on lighting rates. 

North Berwick.—The Town Council have received notice from a 
company of its intention to apply for a provisional electric lighting 
order. 

North-Eastern Electrical Exhibition —The second North-Eastern 
Electrical Exhibition will be held at the Exhibition Hall, St. Mary's 
place. Neweastle-on-Tyne. from Sept. 7 to 28. 1912. 

The advisory board of the exhibition is a most representative one, and 
the exhibition is being organised uader the auspices of the Newcasile- 
upon-Tyne Chamber of Commerce, the Institution of Electrical Engi- 
neers and the variou, electricity supply and electrical manufacturing 
interests in the Newcastle district. Prospectus, plan of space and par 
ticulars of catalogue advertising mav be obtained from the Secretary, Ja, 
Grev-sireet, Newcast le-u pon-Tyne. 

Petersfleld (Hants.).—Mr. T. Wood has notified the Council that 
he will apply for a provisional electr it lighting order. 
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Presentation.—Recently Mr. Arthur H. Grocott, secretary to 
A. Haacke & Co. (Ltd.), Homerton. N.E.. was presented with a 
marble clock by the London staff and with a gold double albert chain 
and shield by friends at the Liverpool, Middlesbrough and Glasgow 


branches to commemorate his 25 years’ association with the company. 


Reading.—The Reading Electric Supply Co. has adopted the 
scheme of generating works extensions which has been devised by 
Messrs. May & Hawes, consulting engineers, in conjunction with the 
manager (Mr. E. R. Hill). and orders are now being placed for the 
plant. The scheme embodies the erection of two 1.500 kw. three- 
phase alternators with reversible rotary converters, extra high- 
pressure switchgear and enlargement of the economiser. These 
extensions have been necessitated by the rapidly increasing demands 
which are being made upon the company. We recently noted the 
fact that the company has taken the bold step of fixing the rate for 
cooking and heating supplies at dd. per unit. F urther evidence of 
the enterprising policy of the directors is furnished by the purchase 
of extensive premises in the town for central offices and show rooms. 
When completed and equipped, the sales department of thc Reading 
Co. will be one of the finest in the kingdom. 

Romford.—The Rural Council have been notified that the County 
of London Electric Supply Co. intend to apply for a provisional 


electric lighting order. 
Rosyth.—The Fife Electric Power Co. intend to lay cables from 


Dunfermline to the eastern boundary of Rosyth dockyard. 
Southampton.— Additions are to be made to the tramcar depot at 


Portswood at a cost of £800. 

Stepney (London).—The Finance Committee recently reported on 
the proposals to erect. additional buildings and machinery at the 
Limehouse generating station. and sub-station pint at the White- 
chapel and Wapping stations. 

The electrical engineer and manager (Mr. W. €. P. Tapper), reporting 
on the proposal, states that the Council's agreement with Poplar Council 
provides that Stepney shall take no action in the direction of extensions 
until such time es it is necessary so to do, in order to have the new machi- 
nery available for use by the time the load reaches 7.270 kw. This he 
esiimates will be accomplished by Christmas, 1913. The taking of a 
stend-by supply from Poplar will enable them to tide over this date, but 
extensions must. be available by June, 1914. Experience had shown that 
at least two veara must be allowed for the completion of g large extension 
involving new buildings, end, therefore, it became necessary at once to 
put the preliminary work in hend. He proposed to provide three new 
bavs to the engine room and boiler house ; to instal four. boilers (cach 
capable of generating 33,000 1b. of steam per hour), with chimneys, 
economiscrs, scokers, &c., and elso two 5.000 kw. turbo-alternators, with 
condensers, pumps, switchgear, &e. Mr. Tapper said he had come to the 
conclusion thei it would be e mistake to put in anything smaller then 
5,000 kw. units. "The present-day lod. exceeded 3,000 kw. and by the 
time these generators would be available it wes more than likely that it 
would be between 4.000 kw. and 2,000 kw. thus providing an economical 
load for a unit of the size proposed. The extre economy of a 0.000 kw. 
generating set over one of 2.000 kw. (the size of the two largest generators 
of the existing plent) was well over 15 per ceni., and the cost Ti buildings 
end land was also less per kilowatt for the lerger units. The estimated 


cost of the buildings was £30,000, of the boiler-house plant £39,00 Vand of 
the turbo-generators, condensers and accessories £259,325. The sub- 
station plant for Whitechapel and Wepping would cost £9.425. 

\t the meeting of the Council last week the above recommendations 


were approved and spplication has been made to the London County 
Council for sanction to borrow £137,750. 

Stoke Newington (London).—4A distribution cable is to be laid in 
Queen's-road, at a cost of £120. 

Swindon, —An inquiry was held here on Friday last into the appli- 

cation of the Council for sanction to borrow £12, 550 for extensions 
of the electricity undertaking. 

The Town Clerk (Mr. R. Hilton) seid the loan asked for was required 
to provide a Diesel oil engine set for the electricity works (£6,500), and 
also to make provision for new mains and services (£6,0: a). He asked 
for the former loan to be for 20 veers, and for the latier 21 vears. The 
question of extending the generating plant had been under consideration 
for three years, but owing to an aversion to new loans it had been put 
off from time to time. The Council had now been foreed to apply for 
a loan for the Diesel sets which. it was estimated, would effect a saving 
of £438 per vear. The demand for current was constantly growing, and 
new consumers were being 2dded at the rate of ebout 90) per ennum. 
The amount re quired for services was £1,710 (estimated to cover the cost 


Of 600 services), but after discussion the figure was fixed at £1,000 and 
the application for mains end ser viees wes reduced to £5,000 (£4,000 fo: 


mains and £1,000 for services), making the total loan £11,500. 
Unemployment Insurance.—Under the Unemployment Insurance 


(Umpire) Regulations. the Board of Trade give notice of further 
decisions of the Umpire. In the following cases contributions are 


payable :— 


Workmen employed by dyers and cleaners in the fixing and upkeep 
of the electric lighting and heating plant in the works. 


1 Workmen employed by flour millers, and described as electricians, in 
the maintenance and repair of electrical machinery and conductors. 
Tool makers emploved by electrical engineers and engaged in making 
‘tools used in the manufacture of telephone apparatus. 
{Tool makers and machine setters employed. in connection with the 
“manufacture of electrie light accessories. 
| Workmen employed at ironworks and described as electricians engaged 
in the maintenance of clectricel machinery and wiring for lighting. 
Workmen engaged in the construction, reconstruction or alter:tion of 


chemical or ele etrolytic plant. 
Workmen employed by a firm of contractors and engaged in the work 


of generating and distribution of electrical power fer works of construction. 

The Umpire has decided that contributions are not payable in 
respect of :— 

Workmen employed in joinery, sawmilling and wood turning mainly 
in connection with electric light fittings and accessories. 

Siete and metal enamellers and lacquerers of brass and other metals 
employed wholly or mainly in connection with electric light fittings 

Workmen emploved by a firm of electrical accessory manufacturers 
and described as follows: Packers, storekecpers, examiners (or viewers) 
of goods, lacquerers and workmen engaged wholly or mainly in carrying 
goods, end window cleaners. 

Weymouth.— Application has been made to the L.G. Board for 
sanction to a loan of £7.500 for extensions of the electricity supply 
undertaking. 

An unopposed inquiry was held on the Hth inst. into the application 
of the Council for sanction to borrow £7,500, of which £5,000 was for 
extensions of the generating plant and £2,500 for mains and house services, 


Wireless Telegraph Notes.—The Postmaster-General of the Austra- 
lian Commonwealth has induced the private wireless companies 
operating on steamers to agree to the reduction of the minimum charge 
from 8s. 6d. to 3s. 6d. for a three-word message. New regulations 
have also been approved by the Federal Executive Council. 

In the Federal House of Representatives last week the Postmaster- 
General (Mr. Frazer) said that 10 new wireless stations would be com- 
pleted in Australia during the ensuing 12 months. in addition to the 
linking up of Port Darwin to the Imperial system. 

The Commonwealth Government have decided to restrict the issue 
of licences for private experiments with wireless telegraphy, and the 
directors of Australasian Wireless (Ltd.) have received three months’ 
notice that its installation at the Hotel Australia, Sydney. must be 
dismantled ; and that the contract time for handing over the Pennant 
Hills station having bean long passed. no further time will b? allowed. 

The wireless telegraph station at Colombo will be opened on the 


22nd inst. 

Witham.—The Council have entered into an agreement with 
Messrs. Crompton & Co. for the erection of electricity works for the 
supply of current for public and private lighting. Steps are being 
aken to form a local company to carry out the scheme. 


Dinner.—On Friday evening last à number of the staff of West 
Ham Corporation electric supply department, met at a farewell 
dinner at the Connaught rooms, Kingsway, to Mr. H. Herbert 
Couzens, on his leaving West Ham to take up appointment at 
Hampstead. 

After dinner the usual loyal toasts were proposed, and afterwards the 
chairman (Mr. H. B. Johnson) proposed the he iib of Mr. Couzens. 

Mr. Couzens, responding to the toast; thanked those present and the 
staff generally, for the cordial support which they had always given him. 
If the department had been atiended by any measure of success it was 
due to the splendid co-operation he had received from members of the 
staff, and he hoped that the same co-operation would be as readily given 
to his successor, Mr. J. W. Beauchamp. 

An excellent. concert was also given by some of the members of the 
Mr. Sydney Hart received: several eucores, as also did Mr. 


companv. 
H. B. Johnson. Mr. E. Tombs, Mr. €. Rockley and others also made 
Among those present were Messrs, 


contributions to the programme. 
H. B. Johnson (in the chair), Farndon, Gilbert, Allan, 
Tombs, Cobb, Smith, Delves, Bendix, MacKenzie, 
King, Eades, Gregory. Dale, Ford, Pepper and Hart. 

Annual Holidays.—We are informed by the Wardle Engineering 
Co. (Ltd.), 196, Deansgate, Manchester, that their works will be 
closed from Aug. 2 to Aug. 12. 

The works of the Adams Mfg. Co. (Ltd.), Bedford, will be closed 
from noon Aug. 3 until 9a.m. Aug. 12. A small office staff will 


attend to deal with urgent matters. 

Athletics.—The annual sports of the Liverpool Tramways Em- 
ployés Social, Athletic & Thrift Society took place last week. Excel- 
lent contests were witnessed and handsome prizes awarded. 

The chairman of the Tramways and Eleciricity Committee (Ald. Sir C. 
Petrie) and Lady Petrie, Ald. F. Smith and many City Councillors were 
present, besides Mr. C. W. Mallins (general manager), Mr. R. Barcow 
(City treasurer). Mr. A. Clough (chief electrical engineer) and Mr. A. G. 
Smith (lighting superintendent). Lady Petrie distributed the prizes, 


and was accord: d a hearty vote of thanks. 
Good racing was witnessed at the Croydon Corporation Tramways 


Edgerton, Seddon, 
Whitney, Rockley, 
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Athletic Club meeting last week An interesting event was an 
18-mile “ Marathon " race, won by L. Davis, of Highgate Harriers. 

The Mavor and Mavoress visited the grounds, but could not stav till the 
end of the sports, and the prizes were, therefore, distributed by Mrs. 
Ambler, wife of Coun. W. Ambler, and the latter was also present, as 
were Councillors Trythall and Addison. The officials carried out their 
work admirably and fine weather contributed to the enjoyment of the 
spectators. 


COLONIAL AND FOREIGN NOTES. 


Australasia.—The “Australian Mining Standard " says it was 
‘decided at a recent public meeting at Shepparton (Victoria) to adopt 
the electricity supply scheme proposed by Messrs. F. A. McCarty & 
Co., under which a Company will take a 14 years’ lease of the powers. 
The Water Trust will take current for pumping and the Shire Council 
for street lighting. 

The Northern Suburbs (North Sydney) Committee of the Municipalities 
appointed to consider the question of electric lighting have recommended 
that a company be asked to undertake to provide electricity for light and 
power in the district. The Committee recommended the insertion of a 
proviso in the egreement with the company allowing the councils to take 
over the concern later, and that. provision should be made for a garbage 
destructor. 

At a subsequent conference of representatives of the municipalities 
concerned (North Sydney, Mosman, Willoughby, Lane Cove and Manly), 
the Mavor of North Sydney (Ald. Walker) said the Committee had been 
Jergely guided by Mr. J. E. Donohue, of the Balmain Electric Lighting Co. 
Uliimately the Committee's report was adopted, and it was ayreed to 
submit it to the various councils. l 

Sydney City Council recently adopted the report of the City Electrical 
Engineer with regard to the eleetrie lishting of the Woolloomooloo 
district. It was stated that the reason for the delav in lighting portions 
of the city with electricity was that the council could proceed with the 
extension of the electric street lighting within its own boundaries at any 
time, but the extension ef its mains into the suburban municipalities hed 
to be done at short notice or not at all. Tt was impossible, to carry on 
simultaneously the work in those suburban municipalities and the work of 
completing the electric hyhting of the streets of the clive. It was recom- 
mended that the lighting of whole districts should be postponed until the 
work in the city could be taken up systematically as a whole, which 
would not be till next vear. Authority wes given for the expenditure of 
£3,000 for materials and labour for lighting the municipality of Waterloo. 

The non-arrival of steel rails ordered. from America is delaving th: 
duplication of the St. Kilda- Brighton (V.) electric street retway. The 
additional machinery has been installed at the power house at Elwood, 
and ell the new overhead equipment hes been erected. A contract hes 


also been let for building seven new ears each to hold 50 persons. The 
vehicles in use carry only 36. 
An Order-in-Council his. been ezant2d, empowering Brunswick 


(Victoria) Council to instal electric hent and power, and it ha« been decided 
to apply for permission to borrow. £16,000) for that purpose. The 
council’s consulting eleetrical engineers (Messrs. F. A. McCarty & Co.) 
have completed the plans and specifications, 

Mr. J. E. Donohue, general manager of the Balnain (N.S.W.) Electric 
Lighting Corporation, has been appointed consulting electrical engineer 
to Manilla Council. 

The electric supply committee of Melbourne Council recommend that 
the salary of the city electrical engineer (Mr. H. R. Harper) be increased 
from £900 to £1.000 a vear. 

The new electrical power station on the water front of Auckland, which 
will ultimately take over the full load from the old station, is well under 
Way. 

Bolivia.—A consular report states that German capital to the 
extent of £160,000 is invested iu the electric lighting and tramway 
systems of the city of Cochabamba. The receipts on the completed 
portion of the tramways have exceeded expectations. 

The British Vice-consul at Sucre savs machinery and electric lighting 
appliances are amongst the articles that come mostly from Germany, 
and oil engines for driving electrical plants have hitherto been ordered 
almost exclusively from France and Germany. The most. important 
work was the Sucre water supply. At Sucre, where the vertical fall from 
the storage reservoir is 350. metres, a power station has been erected, and 
is to be equipped with dvnamos to develop electrical energy for à muni- 
cipal light and power supply. 

The Vice-consul at. Potosi says the hydro-electric light and power 
supply works at that place were completed in 1911 by private enterprise 
(Viadislavii & Co.) at a cost of £64,000. The water from numerous 
watercourses around Potosi, the waste and surplus water from the 
mining establishments and the town itself, is all accumulated in a 
reservoir of 300,000 cubic metres capacity, from which, through 759 
metres of 24 in. piping with a vertical drop of 120 metres, power is sup- 
plied to the turbines. The power station is about 21 miles from the 
city, and is fitted with dvnamos capable of developing 340 kw. Only 
about 120 kw. is at present used, but the distributing network is being 
gradually extended, The demand for private lighting and for industrial 
purposes exceeds the supply. 

Customs Duties.—It has recently been decided to make the import 
duty, under the Russian tariff, on metallic filament lamps, mounted, 
65 roubles per poud (6s. 6d. per owt.), unmounted 90 roubles per 
poud (9s. per cwt.), instead of the old duties of 30 roubles and 60 


roubles per poud (3s. and 6s. per cwt.), respectively. On carbon 
filament lamps mounted and unmounted the old duties of 30 and 60 
roubles per poud respectively are unchanged. 

Under the Danish tariff the import duty on “ waterproof " electric 
lamps, the principal material being a globe of uncoloured blown hollow 
glassware in combination with porcelein, whieh is used neither foc 
mounting nor sealing, is 28 6076 per kilog. (1:69d. per lb.). 

The Norwegian Customs! Department have decided to admit carbon 
brushes for electric machines duty free until further notice. 

Electric Traction in Italy.—The State Railway Administration 
has decided to substitute electric for steam traction on the line 
between Rome and Ancona, which has a length of about 190 miles. 
It is proposed to utilise the waterfalls at Terni and Fabriano in the 
generation of the electrical energy required for operating the railway. 


Italy.— Decrees have been issued authorising the Società les Tram- 
ways de Palerme to construct and work five sections of electric tram- 
way in Palermo, and approving the contract entered into between 
the legislative authorities and the Società Comense A Volta for the 
construction and working of an electric tramway from Como (San 
Martino) to Erba. 


Pittsburg (U.S.A.).—4 consular report says: Pittsburg's machinery 
trade during 1911 was good. the most important development in it 
being the perfection of the marine steam turbine and of the reduction 
gear used in connection with it. both of them being an invention of a 
Pittsburger. The electric furnace for running steel plants was 
another development of the past year, a number of installations 
having been made in this distriet. The out put of electrical machinery 
increased. Two new types of motors were brought out by the 
Westinghouse Electric & Mfg. Co. 

South Africa.—The “African World" says the projected electric 
railway betweene Pretoria and Johannesburg is attracting new 
interest, and it is stated that data and statistics are now being 
gathered, with the view to carrving out the undertaking. 

The report of the Postmaster-General of the Union of South Africa for 
1911 states that there were increases of 258 publie telephone call offices, 
5,022 telephones and £491,358. capital expenditure on telegraphs and 
telephones. 

Considerable use is being made of the wireless telegraph station, 
equipped by Marconis Co., at Slangkop. near Cape Town, end taken over 
by the Government on Oct. 16. Nearly 70 steamers with wireless appa- 
ratus call regularly at Cape Town. 

Switzerland.—A Consular report on the trade of Switzerland for 
1911 says although Switzerland has no coal she has enormous 
hydraulic power. fed by the glaciers. The application of this force 
has made considerable headway during the last I5 years and nume- 
rous factories are now driven by electric power. 

The hydraulic foree capable of utilisation in Switzerland is estimated 
at 722,000 H.P, The electrification of the Federal railways is only a 
question of time. The electrical industry which is already higaly deve- 
loped, has a great future before it. In almost all the towns and ina large 
number of villages electricity is used for lighting and als» for power, 

The Commission appointed to inquire int» the electrification of the 
Federal railways has calculated that the For e-power required would be 
100,000 in winter and 125,000 in summer. The water-power in the 
country still unused amounts to over 500,000, 

Mr. J.C. Milligan, British Vice-Consul at Zurich, says the number of 
British commercial travellers visiting Switzerland has never exceeded 70 
in any vear. There are many firms who send representatives to Germany 
France, Austria-Hungary and halv, and a visit to the principal centres 
of trade in Switzerland (Zurich, Berne, Basle and Geneva) might well 
be included. 1f, however, it is not convenient to send travellers, the 
appointment of Nwiss agents, who are generally able to correspond in 
English, would be the most likely way of securing a better share of trade. 
Catalogues should. be printed in French or German, also. weichts and 
measures should be given in the metric system and prices quoted in 
francs. A further aid to the development of British trade in Switzer- 
land would be advertising in trade journals, German and French 
manufacturers have adopted a regular and extensive system of thus 
bringing their special goods before the Swiss public. 

The Swiss machinery industry suffered somewhat during the year from 
foreign competition and foreign protective tariffs, although towards the 
end of the year the exports showed a slight improvement. ‘The electrical 
home trade was considerably atfected by cantonal regulations for fiscal 
purposes, although this reduction was somewhat compensated for bv 
the increase in the exports. It is contidently hoped that the anticipated 
electrification of the Swiss railways will bring about an improvement in 
this industry. 

Water Power in Russia.—It is reported that the Rauchiali water 
falls on the River Vuoksen, near Yaskis, have been acquired by 
the banking house F. & P. Mottart, Brussels, for a little over 5,000,000 
Finnish marks. The average power available is 48.469 H.P., and the 
purchasers contemplate erecting hydro-electric works and trans- 
mitting the current to St. Pete sburg for power. The capital of the 
proposed exploiting syndicate will be 100,000,000 francs, and it 18 
probable that other falls on the Vuoksen River will be acquired and 
utilised. 
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ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Bath.—The accounts of the electricity supply department for the 
year ended March 31 show capital expenditure £170,359 (increase 
£2,174), and £62,123 has been repaid or set aside for repayment. 

Revenue was £21,248, working and goneral expenses were £11,330, and 
gross profit was £9,886; and after providing for interest, sinking fund, 
moter suspense account (£127), and writing down stores (£92), there is a 
debit balance of £1,522. Units generated were 2,143,080, sold 1,725,165. 
Total maximum supply demanded was 1,258 kw. 

Dudley.—The capital expenditure of the electricity department at 
March 31 was £98,242 (increase £931), of which £29,284 has been 
repaid. 

Revenue was £13,722 (compared with £13,009 in previous vear), gross 
profit (after contributing £500 (£500) towards arbitration expenses, was 
£5,715 (£5,459) and the net result was a deficit of £2,108 (£1,207). 

Units generatcd were 2,723,518 (2,498,357) and soll 2,361,518 
(2,172,117). ‘Total maximum supply demanded was 840 kw. (880 kw.) 
for tramways and 1,080 kw. (874 kw.) for lighting. 

Kirkealdy.—The accounts of the electricity supply undertaking 
for tho year ended May 15 show gross capital expenditure £67,829 
(inerease £647). of which £56,267 is outstanding. 

Revenue was £10,336 (compared with £10,001 in previous year). working 
and general expenses were £7,022 (£6,584).gross profit was £3,314 (£3,418), 
and after mecting capitel charges there was a net deficit of £226 (£72). 
Coaleost 07413d. (O° 379d.) per unit sold, works costs were 0778d.. (0° 781d.) 
and total costs, exclusive of capital charges, 1:022d. (1:019d.). Units 
gold were 1,575,804 (1,492,871). 

For the tramways department £92,581 has been borrowed, £96,749 
spent on capital account and £14,696 repaid. Revenue was £16,065 
(£14,719), working expenses were £9,975 (£9,328), gross profit wes £6,090 
(£5,391) and net profit £1,324 (£542). Average total revenue per car- 
mile wes 8:152d. (7°976d.) and working expenses, including power, were 
506d. (5:05d.). 5,198,320 (4.822,270) passengers were carried and 
472,928 (442,894) car-miles run. | 

St. Annes-on-the-Sea.— The capital expended on the electricity 
department at March 31 was £53,034 (increase £1,133), of which 
£36,491 is outstanding. 

The year’s revenue was £11,148, gross profit was £5.18] (compared 
with £4,564 in previous year), and, after meeting capital charges, the 
net profit was £1,740, of which £729 has been transferred to district fund 
account, £70 expended on purchase of turbine and the balance placed to 
reserve fund. ‘lhe reserve now amounts to £5,303. Working expenses 
per unit sold were 1:323d. (compared with 1471d.) and total espenses, 
including capital charges, 2:288d. (2°518d.), and average price received 
was 2°668d. (2:691d.). There are 1,131 consumers (increase 126). Units 
generated were 996,626, and sold 870,602. Maximum supplies de- 
manded were 270 kw. for traction and 360 kw. for lighting. 

Stepney (London).—The accounts of the electricity supply under- 
faking for the year ended March 31 show capital expenditure 
£434,280 (increase £36,975). 

Revenue was £69,280 (compared with £57,636, gross profit £38,196 
(£24,108), and net profit (after meeting capital charges and paving £226 
for temporary work) was £12,757 (£1.769). Fuel and energy purchased 
cost 0°264d. (0°436d.) per unit sold, works costs were 6408d. (07631d.). 
and total costs 0:563d. (0:805d.) or 1:073d. (1:396d.), including capital 
charges. Average price received for all purposes 1:311d. (1:419d.). 
Units generated were 14,684,998 and purchased in bulk 92,681 (com- 
pared with 9,680,800 and 1,053,080), and total sold was 11,972,955 
MI TCHSD 2,866,002). Maximum supply (generated) was 5,880 kw. 
(4,274). 

The report of the engineer and manager (Mr. W. C. P. Tapper) states 
that the sales of current have increased over 31 per cent., more than 
double the increase in any previous year. The accompanying accounts 
deal with the first complete year’s working of the new generating station 
at Limehouse under condensing conditions, and also cover the inaugura- 
ticn ofthe Wapping sub-station, Of the total out put 13,560,994 units were 
generated at Limehouse and 174,292 at Whitechapel, compared with 
4,778,389 and 3,899,370 respectively in the previous year. ‘The bene- 
ficial effects of condensing with the reduction in cost of coal due to 
delivery by barge instead of by cart, is shown by the fact that the total 
cost of fucl is actually less, in spite of the great increase of sales, 20,635 
(20,926) tons of coal being used, costing £11,995 (£13,532). If the coal 
had cost the same per unit as in the previous year the extra expenditure for 
coa] would have been £12,990, and this may be considered the saving due 
to the use of the riverside station. The Stepney working expenses, 
056d. per unit sold (compared with 0:8Cd. in previous year), were the 
lowest. vet attained in the county. The increese in load was 1,006 kw., 
80 that the whole of the margin of plant (after allowing for necessary 
spare plant) has been utilised, and the extension of plant has become an 
urgent necessity. The total horse-power of motors connected is shown 
by a chart to be nearly 11,500 (about 2,300 H.P. increase). 

Winchester.—The accounts of the Corporation's electricity supply 
undertaking for the 15 months ended March 31 (tho period which has 
elapsed since the Corporation took over the undertaking) show 


£93,129 borrowed and £92,903 spent on capital account. 

Revenue was £15,390 (compared with £15,557 for 15 months to March, 
1911) and working expenses were £7,282 (£6,502), the balance carried to 
net revenue account being £8,106 (£9,055). Interest and loan repayment 
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required £5,395, and, after contributing £36 for capital outlay and pay- 
ing £2,546 for acquisition expenses, there remained a balance of £136. 
Units generated were 812,999, sold 666,460. The plant capacity is 
850 kw., the maximum supply demanded was 415 kw., and the total 
conne>tions are equal to 1,560 kw., including 226 kw. of motors, 


EDUCATIONAL NOTICES. 


University of Bristol.—The session in the faculty of Enginesring 
will commence on Tuesday. Sept. 17. and in the faculties of Arts, 
Science and Medicine on Oct. 1. Prospectus and particulars from 
the Registrar, Mr. Jas. Rafter. 

University of Manchester.—In the faculty of science complete 
courses of study. extending over three years, are arranged for the 
university degrees in civil, mechanical and electrical engineering. 
There are well-equipped laboratories, and the electrical engineering 
laboratory is housed in a new building which was opened during last 
session, The next session commene?s on Oct. 1. Further par- 
ticulars may be obtained from the registrar. 

University of Sheffield.—The Faculty of Applied Science at this 
University comprises departments of engineering. metallurgy. coal 
mining and architecture. The courses in engineering and metallurgy 
extend over three years, and prepare respectively for the degree of 
B. Eng. or the degree of B. Met. of the University of Sheffield. The 
technical laboratory courses commence Sept. 16. but. the lecture 
courses do not commence until Oct. 2. Prospectus giving further 
particulars and details of courses may be obtained from the registrar, 


Mr. W. M. Gibbons. | 

University College, Nottingham.—In the department of engincering 
this college provides theoretical and practical training for civil, 
mechanical, clectrical and mining engineers. The courses preparing 
for the London University B.Sc. (Eng.) degree and for the college 
diplomas extend over three years. Particulars may bo obtained 
from the registrar, Mr. T. P. Black. M.Sc., Ph.D. 

City and Guilds Technical College, Finsbury.— This college provides 
instruction for students who are preparing to become engineers or 
chemists, and for engincering pupils who desire to supplement their 
practical training by a two-years course in the principles of engi- 


neering science. The instruction is mainly given in the various 


laboratories. 

The subjects of the entrance examination are mathematics and English, 
but the matriculation of any British University is accepted instead. The 
courses in mechanical and electrical engineering cover a period. of two 
years, and those in chemistry three years. There are arrangements also 
for three-year courses in engineering for those who desire. Particulars 
from the College, Leonard-street, City-road, or from the City and Guilds 
of London Institute, 3, St. Helen’s- place, E.C. 

Sunderland Technical College.—This college provides a complete 
four years’ course of instruction for engineering and _ electrical 
engineering apprentices during the six winter months, Oc. 1 to 
March 31. Students can obtain the college diploma and (if desired) 
the degree in engineering of the University of London. An appren- 
tice-studentship pamphlet and prospectus, which can be obtained 
from the Principal, Mr. V. A. Mundella, M.A., gives further par- 


ticulars. Entrance examination on Sept. 6 and 7. 


TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


SUNDERLAND Corporation invite tenders for two rotary steam- 


driven boiler feed pumps, one air compressor, one low lift motor- 


driven centiifugal pump, pipework, supports and jointing material 
and valves. Specifications and forms of tender from the engineer, 
Mr. Alfd. S. Blackman, Electricity Offices, Dunning-street. and 
tenders, addressed to the chairman of the Electricity and Lighting 
Committee, Town Hall, Sunderland, must be delivered at the oflicea 
of the town clerk, Mr. Fras. M. Bowey, by noon on Thursday, 
Aug. l. Sec also an advertisement. 

Tenders are invited for the supply of 9,200 yards 0-2 sq. in. con- 
centric cable and 2.200 yards 0-1 sq. in. concentric cable to the 
City of MELBOURNE (Australia) Tender form and conditions of 
tender may be obtained from the Agents for the City Council, Messrs. 
Mcellwraith, McEacharn & Co., Propty., Ltd., Billiter-square- 
buildings. London, E.C., to whom tenders by noon Tuesday, Aug. 6. 
Sce an advertisement. | 

The Electricity Committee of HuLL Corporation invite tenders for 
the supply and erection of sundry steam and water pipes, pumys, &c., 
et the electricity works. Sculcoates-lane. Forms of tender and 
specification from the City Treasurer, Mr. T. G. Milner, and tenders 
addressed to the chairman of the Electricity Committee, Town Hall, 
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Hull, must be in by noon of Wednesday, J uly 31. See an advertise- 


ment. 


The Guardians of BIRKENHEAD Union invite tenders for supply of a 
set of X-ray (12-inch spark) and electrotherapeutie apparatus, suit- 
able for infirmary purposes. Tenders addressed to the Clerk to the 
Guardians, Mr. John Carter, Poor Law offices, Birkenhead, by noon 
of July 23. Further particulars are given in an advertisement. 


Tenders are invited bv the Commonwealth of AvsTRALIA for the 
supply and delivery of telephone material, including switchboards at 
Adelaide, common battery and automatie switchboards at Sydney, 
common battery switchboards at Melbourne, and accumulators for 
main telegraph circuits and motor generators at Hobart. Tender 
forms, specifications &c., may be obtained at the Commonwealth 
Offices, 72, Victoria-street, London, S.W. See an advertisement. 


WarrHAMSTOW Council require tenders by 5 p.m. July 26 for 
supply and erection of a 10-ton hand overhead travelling crane. and 
for steelwork, &c.. in connection with a new turbine gallery at the 
electricity generating station ; and for steel work in connection with 
anew sub-station. Specifications, &e.. from the Clerk. 


Tenders are wanted by 9 a.m. July 30 for electric lighting and other 
works of the new premises of the Bradford District Bank. Com- 
mercial.street and Cheapside. Hatrrax. Bils of quantities, &c.. 
from Messrs. R. Horsfall & Son, 224. Commercial-street. Halifax. 


BarTon-UPON-HUMBER Council require tenders by July 26 for 
lighting the town by electricity, gas or otherwise. Further infor- 
mation from the Clerk. 


West Ham Guardians want tenders by 10 a.m., Aug. l for an 
electric light installation (800 points) for the Forest Gate Sick Home. 
95, Forest-lane, Forest Gate, E. Specification from Mr. J. W. 
Dunford, 100 c, Queen Victoria-street. London. E.C. 


The Electricity department of Warsann Corporation invite 
tenders for high and low-tension switchgear for their Darwall-street 
substation. Specification and conditions of contract from the 
borough electrical engineer, Mr. A. S. Barnard. and tenders to the 
Town Clerk, Council Offices. Walsall. by noon of Tuesday. July 30. 

The Electrical Committee of BRISTOL Corporation invite tenders 
for the supply, delivery and erection of coal-clevating and coal-con- 
veving plant at the Avonmouth electricity works. Copies of speci- 
fication, &e., from the engineer and general manager. Mr. H. 
Faraday Proctor, to whom tenders must be delivered by 10 a.m. of 
Monday. July 22. 


The Electric Light. Committee of SHEFFIELD Corporation invite 
tenders for the building extensions required in connection with the 
electric power station, Neepsend. Specification, forms of tender, &c., 
from the offices of the Department, Commercial-street. Sheffield. 
Tenders must be delivered by 10 a.m. of Friday. July 26. 

ABERDARE Urban District Council also invite tenders for the supply 
and erection of additional plant, &c.. at the generating station. in- 
eluding machinery. fittings. trenches, &c., engines, dynamos, static 
balancer booster and switchboard and connections, piping. &c. 
Specifications. general conditions and form of tender may be ob- 
tained from the clerk to the Council. Mr. Thos. Phillips, and plans 
may be inspected at the offices of Mr. Stephen Sellon, 36, Victoria- 
Street, Westminster, S.W. Tenders by Monday, July 29. 

SaLFoRD Guardians want tenders by July 25 for electric Tight, 
telephone and fire alarm installations for their infirmary at Hope, 
Pendleton. Specification, &c.. from the Clerk. or from Mr. E. M. 
Lacey. 78. King.street, Manchester. 


IsuiNGTON (London) Lighting Committee require tenders by noon 
July 21 for supply and erection of 3.000 kw. steam turbine alternator, 
exciter. condensing plant. switchgear, &c. Specification from the 
Electrical Engineer, 50, Eden-grove, Holloway, N. 

West HaRTLEPOOL Corporation require tenders by noon, July 23, for 
extension of battery room at the electricity works. Plans, &c., 
from the Borough Electrical Engineer. 

LoxpoN County Couneil require tenders by 11 acm. July 30 for 
wiring the County Secondary School, Streatham (about 270 points). 
Specification, &c., from the Chief Engineer, Spring Gardens, S.W. 

Tenders are required for the wiring on the Stannos system of 
extension buildings of BRIDLINGTON Grammar School. Specification 
from the Borough Electrical Engineer. Tenders to Mr. A. Thornton, 
Bridlington Grammar School, by July 24. 

SoutH DUBLIN Guardians want tenders by noon, July 24 ioi the 
supply and erection of electric motors for driving laundry and bake- 


house machinery. Specification from the Clerk, 1, James s-street, 
Dublin. 


ASHTON-UNDER-LYNE Electricity Committee require tenders by 
noon July 30 for 400 kw. motor-generator, 320-oipe fuel economiser, 
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two boiler-feed pumps, coal elevator and conveyor and ash clevator. 
Specification, &c., from the Borough Electrical Engineer. 

CHRISTCHURCH (N.Z.) City Council require tenders by 4 p.m. 
Aug. 16 for an electric motor and induced draught fan. Specification 
can be seen at 73, Basinghall-street, London, K.C. | 

"The City Commissioners of Moose Jaw, Sask, Canada, require 
tenders by noon, Aug. 1, for supply of a 500 kw. steam-driven generat- 
ingset. Specifications, &c., from Mr. J. D. Peters, electrical superin- 
tendent, Moose Jaw. 


Tenders are required by July 31 for the electric lighting. tor 15 
years, of the town of MERIDA (Spain). Particulars are given in the 
+ Madrid Gazette ” of June 21, which can be seen at 73, Basinghall- 
street. London, E.C. 

Tenders are invited for public electric lighting in Maprip for 
15 years. Particulars are given in the '* Madrid Gazette " of June 23. 
Tenders to the Municipal Authorities before October 24. 

The State Railways Department, Brussels, will rcceive tenders on 
July 24 for supply of electric lighting material for Louvain station, 


TENDERS RECEIVED AND ACCEPTED. 


Hammersmith (London) Council received the following tenders 
for supplies of high and low-tension cables :— 
Electrical. Engineering & Equipment Co. (recommended), (a) class of 


cable, Swiss, (b) price quoted for quantity now required £600. [05., 
(c) prices for ensuing 12 months: (1) besis price of copper per ton, 


£84. 10s. ; (2) tendered price with copper at £75 per ton, £573. 9s. 9d. : 
(3) tendered price with copper at £85 per ton, £601. 18s. 5d. General 
Electric Co., (a) Italian, (5) £607. 17s. PA, (el) £60, (02) £657. TOs, Ld., 
(c3) £692. Ox. 4d. Standard Cable Mfg. Co., (4) German, (5) £618. PSs. Sd.. 


(el) €81, (c2) £594. 18s. 4d., (c3) £634. 18s. IId. Union Cable Co., (a) 
German, (4) £652. 16s, 8d., (c1) £81, (c2) £636. 4s. 3d.. t) £663. Ln Ad. 
Aubert, Grenier & Co., (a) Swiss. (b) £669, 10s., (c1) £84. (c2) £609. 7s. 3d., 


tes] £676, 3s, lid. Western Eleetrie Co., (a) British, (b) ree (c 1) £81. 

(c2) £661. 195, 5d., (03) £691. 3s. 9d. British Insulated and Helsby Cables 
(a) ditto, (b) £690. 6s. 8d.. (cl) £80, (e2) £613. 195, (cB) £766. 14s. 2d. 
Johnson & eie (a) ditto, (b) £696. 11s. 8d.. (el) £81. 10s. (02) 
£677. Os. 7d.. (03) £707. 2s. 94. Jas. Littauer (withdrawn), (4) Austrian, 
(b) £606, 9s., (cl) £85. (c2) —, (c3) £697. Os; Siemens Bros, & Co.. (a) 
British, (b) £701, (el) £81, (c2) £682. l4s., (c3) £713. 17s. 4d. W. T. 
Glover & Co., (a) ditto. (b) £701. 8x. 4d.. (03) £81. 10s., (02) £682. 4s. 21., 
(c3) €711. Ios. id. W. T. Henley^s Te nd Works Co... (e) ditio, 


(b) £704, (c1) £81. 15s., E 2) €684. Is. 9d.. (03) £713. 6>. jd. R.R. 'Fodd, 
(a) French, (5) £712, (cl) £81, (c2) £694. 3s. 6d., (03) £723. Vis. Sl. Cal- 
lenders Cable Co., (a) dE (6) £18, (c1) £S}. (c2) £100. Els. Id.. 


(c3) £729. 12s. 8d. Connolly Bros., (a) ditio, ie £719. 4s. üd., 
( c2) £702. 8s. 3d., (c3) £728. 15s. 4d. 

London County Council have accepted tho following tenders :— 

C. H. Catheart & Co, (lowest tender) for Wiring Dulwich Fire Station, 


(el) £51, 


£150. 


Chief engineers estimate £172. 
LI T ation. 


n tenders received ; highest £253. 6s. 
. Weston & Sons (lowest tender) for wiring Greenwich Fire 


m 


Five tenders received ; highest £201... Chief engineer's estimate, £151. 

Kerridge & Shaw (lowest tender) for erection of car shed at Hampstead, 
E9025. 

Ten tenders received ; highest £57,050. Architeet^s estimate, £33,114. 

West Ham Council has accepted. the tender of Newbald & Co. 
(at £204. 155.) for wiring the Colegrave-road School. 

Southampton Council have accepted the tender of H. M. Ashton 
(Ltd.) for wiring Tudor House. 

Bermondsey (London) Council has accepted the quotation of 
Crompton & Co. (at £44. 145.) for the supply of two field coils for 
pump motor. 

Lowestoft Council has aecepted the tender of Willium Woods & 
Co. for the supply of a dozen tramway trolley heads at 163. cach. and 
600 coloured electric lamps for illuminating purposes are to be pur- 
chased from Siemens Bros. Dynamo Works at 3s. Gd. per dozen. 

The Metropolitan Water Board has accepted the tender of Falk. 
Stadelmann & Co. (at £44. Is. 6d.) for the supply of eloctrie light 
fittings, and that of the General Electric Co. for switchboard panels 
at £86. 185. 


West Ham Guardians want tenders by 10 a.m... Aug. 1. for an 
electric light installation (800 points) for the Forest Gate Sick Home, 
95, Forest-lane, Forest Gate. E. Npecification from Mr. J. W. 
Dunford. 100 c. Queen Victoria-street) London. E.C. 

Worksop Council have accepted the tender of the India Rubber, 
Gutta Percha & Telegraph Works C». for a switchboard at £66. 12s. 

Sunderland Corporation received tenders from seven firms for 
switchgear, and that of Ferranti (Ltd.) has been accepted. Eight 
firms tendered for the supply and erection of a cooling tower. and the 
contract has been let to the Davenport Engineering Co. For a 
35-ton travelling crane the tender of Herbert Morris (Ltd.) was 
accepted out of tive tenders submitted. 
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b Swinton & Pendlebury Council have accepted the tender of the 
British Westinghouse Co. for a steam generator (at £85. 153.) ; that 
of H. E. Buck & Co. for wiring the destructor, and that of Anderson 


& Co. for wiring firo station, &c. 
Seven tenders were received by the Indian Government for three 
45 kw. generating sets, switchboards, &e., for electric lighting and 
wer at Love Grove, and the tender of Macbeth Bros. & Co. (for 
Ashworth & Parker engines and Mather & Platt dynemos and 


switchboards) was accepted. 

The General Electric Co. (India) have obtained a contract from 
the Calcutta Port Commissioners for the supply during 1912-13. of 
Angold are lamp carbons and outer and inner globes for arc lamps, 
and doubled silk-covered copper wire, Eureka resistance wire and 


Blackley, Okonite and linen tapes. . 
Stoke Newington (London) Council have accepted the tender of 
Bruce, Peebles & Co. (at £1,720) for the supply of a 400 kw. 


motor converter. 
Commonwealth Contracts.—The following contracts have been 
placed by the Australian Government Departments :— 
Postmaster-Generals Department, Western. Australia.— W. D. Moore 
& Co.. four.steel towers £18 each and two ditto £25 each; British Insu- 
lated & Helsby Cables, 2 miles 1,066 vds; cable £536 per mile and 627 vds, 
ditto £326 per mile; Hoskins & Co., 80 manhole plates, 32s. 5d. each end 
158 ditto 32s, 5d. each ; R. Kennedy & Sons, 79 covers and frames 36s, 6d. 
each, 40 ditto £6. 54. each: Tomlinson Bros. & Co.. 238 steel beems, 
62, 3d. each ; W. Travlen, 595 w.i. manhole steps. £50. 4s, 
Postmaster-Generals Department, New South Wales,—R. Johnson, 
Clapham & Morris, 55 tons wi. wire, £12. 48. 3d. per toa, LOewt. ditto, 
£16. 95. 6d. per ton, 25 tons ditto, £12. 4s. 8d. ; W.S. Hill, 55 tons ditto, 
£11. 10s. Gd. per ton; British & Foreign Indent Co., 7,500. insulators, 


548d. each ; 9,000 ditto, 2:23d. each ; Lawrence & Hanson Electrical Co.. 


2 miles tinned copper wire (v.i.r. insulated), £0. 18s. per mil». 

Department of Defence, Melbourne,—Gibson, Battle & Co., for following 
machinery, &c., required in connection with the electrical installation on 
H.M.A. Bova’ Training Ship © ‘Tingira " :—51 kw. generator, £155; 101 kw, 
generator, £185 : connecting same to steam, £74; overhaul of battery, 
£259. Gs. 6d. ; re-organising switchboard, £67 : total £540. 6s, 6d. ; In- 
gram Bros., installation of synchronised clocks at Roval Military College, 
Duntroon, £273. 18s. 9.1. 

* Train Lighting.—Orders have been placed with J. Stone & Co. for 
train lighting dynamos, the Sun Electrical Coi for electric light 


material and electric fans and Siemens Bros. & Co., for i.r. covered 
wires for the South Indian Railway. | 


Patent Development.—The proprietor of patents Nos. 13.427/ 
1906 and 880/1907, for ''Improvements in  dvnamo-electric 
machines," desires to make arrangements by way of licence and 
otherwise for exploiting same in this country. Applications to 
Messrs, Haseltine. Lake & Co.. Patent Agents and Consulting 
Engineers, 7 & 8, Southampton-buildings, Chancery-lane. 


London, W.C. 

Matriculation Directory.—The University Correspondence College 
(Cambridge and London) has recently issued the “ Matriculation 
Directory " for June, 1912 (No. 61). 

Part J. contains an abstract of the regulations for the matriculation 
examination of the University of London and some useful advice as to the 
choice of subjects. Part 11. gives general hints as to the most suitable 
text-books, courses of reading, &c. In. Part IIE of the Directory the 
questions set at the June examination are reprinted ; and Part IV. con- 
tains solutions of the Papers set. The whole work has been carefully 
compiled and edited by competent men, who have considerable experience 
in the preparation of candidates for the various examinations of the 
University of London. ‘The published price is Is. net. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

The first meeting of creditors of Alfred Slatter, consulting electrical 
engineer, Caxton House, Westminster, S.W., took place last week. 

Debtor had secured a concession from the Mexican Federal Govern- 
ment for a railway between Zacatecas and Villanueva (160 miles long), 
and he formed the Mexican Zacatecas Development Co. to work the 
concession. The syndicate had applied for an extension of time for 
beginning the work. Debtor had al«o secured an option for utilising 
certain rights in a town in Mexico for the development cf electrical power, 
and he entered into an agreement with a Parisian firm of financiers to 
find £400,000, the capital necessary to carry out the scheme : but they 
failed to carry out the agreement and the option had lapsed. Debtor, 
who estimated his liabilities at £800 and assets 15s., thought there might 
be some surplus value in his shares in the Zacatecas Co. Mr. F. S. 


Salaman, C.A., was appointed truste. 
The public examination of John Wm. Garsden. electrical engineer: 


24. Preston New-road, Blackburn, will take place on Aug. 2 at St. 
John's Lodge, Richmond-terrace. Blackburn. 

A dividend is to be paid to creditors of Wm. Fras. Flint, electrical 
engineer. 53, Jameson-street, Hull. Claims to Mr. W. G. Hall, Union 
& Smith's Bank-chambers, Silvor-stroet, Hull, on July 27. 


A dividend is to be paid to creditors of Thos. Edwd. Morgan, elec- 
trical engineer, 367, Ecclesall-road. Sheffield. Claims to Mr. J. C. 


Clegg. O. R.'s oftice, Figtree-lane. Sheffield, by July 29. 


The examination of Hy. Raigar(trading as tlie Scottish Electrica] 
& Incandescent Light Co.), 145, Irongate, Glasgow, will take place 
to-day (July 19) at 70, Hutcheson-street, Glasgow. 

The examination of Hy. Raigar (trading as the Scottish Electrical 
& Incandescent Light Co.). 145. Trongate. Glasgow, will take plece 
to-day (July 19) at 70. Hutcheson-street, Glasgow. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED, 


T he following abstracts from some of the specifications recently published have been specially 


compiled by Messrs. MEWBURN, ELLIS & Pryor, Chartered Fatent Agents, 70 and 72 


Chancery-lane, London, W.C. . 
1911 SPECIFICATIONS, 


Electrically-orsr:ted reversiny pear. 

(Automatic Electric Co.) Telephone systems. 

14.175 RorrENRURG. Electrical servo and tele-motors and their medes ot application. 

14.331 Royston. (Brown.) Tape-feedineg mechanism for recording: instruments. 

14,360 VAUGHAN. Magneto generating machine: particularly applicable for providine 
electric current for lighting and ignition purposes on motor-cycles ard otter 


9.255 BRULL. 
9,577 DICKER. 


motor vehicles. 
14.439 Epwarps. Automatic electric fire alarm. 
14.505 VAUGHAN. (Sturgis) Electric transportation systems. 
14,938 Laxe. (United States Light & Heating Co.) Storage battery plates. 


15.804 Boorne. Electric time alarm. 
17,007 Perry. Electrically-heated cooking apparatus. 
The heating utensil consists of a water-tiyht chamber containing an electrical 
resistance, the said chamber being capable of being placed within the kettle or other 
utensil, the contents of which are heated by the direct contact of the outside of the 


Chamber with same. 
Manufacture of electric steel, 


| 17.179 STOBIE, of S l , ; 
17,430 CHARLTON & SMITH. Visible electrical signals in connection with colliery winding 


engines. 
18.080 Gwozpz. 


18.322 MILNE. 
20.311 MIDLAND ELECTRIC Mra. Co. & BARBER. 


Telephones. (Convention date not rranted. Addition to 11,234,11.) 


Electric controlling or synchronising pendulums. 
Double-pole electrical switches. 


25,091 NAAMLOOZE VENNOOTSCHAP FABRIEK VAN INSTRUMENTEN EN ELECTRISCHE APPA- 


"[NvENTA." Apparatus for heating water or other liquid by means of 


RATEN 
(20, 7,11.) 


electricity. 
25.317 REvNorps. Time locks. 
25,488 THomrson. (Akt. Ges. Mix & Genest. Telephon and Telcgraphenwerke.) 
netic tachometers. 
28.611 FABRYKA AKUMULATOROW ' SYSTEMU Dr. Z. SrANECKIECO," Dg. ZIDZISLAW 
STANECKI (FIRM or). Electrical signalling apparatus. (27,12/10.) 


1912 SPECIFICATIONS. 
955 Siemens Bros. Dynamo Works (Ltp.) (Siemens Schuckertwerke Ges.) 


tric arc lamps. 
1.781 Hucues. Fire and temperature alarms. 
2.049 MUIRHEAD & MuiRHEAD & Co. Electric telegraphy. 


2.124 HAZARD-FLAMAND. Electrolytic apparatus. (6 2 11.) 
The object of this invention is to provide an apparatus which will operate con- 


tinuously and produce substantially pure oxygen and hydrogen without likelihood 
of a commingling of these gases after the decomposition of the electrolyte. [t con- 
sists, in combination with the electrodes, of an absorbant diaphragm placed between 
the electrodes. a fluid seal round both sides of the top of the said diapbraem, means 
in conjunction with one of said seals forming non-communicating gas chambers on 
opposite sides of the diaphragm and means for simultaneously delivering the agent 


to be decomposed on opposite sides of said diaphragm. 
2,979 FiELDING, Electric boat-hoisting apparatus. 


3.236 Bentley.  Electrically-driven clocks. 
4,283 ALLMANNA SVENSKA ELEKTRISKA AKTIEROLAGET. Arrangements for accele- 


rating the variation of a magnetic field in dynamo-electric machines. 

The invention consists, chiefly, in the provision around the field to be varied, of an 
extra winding in which is induced a current which is dependent on the variation of 
the field per unit of time and which is used to deliver the excitation energy or a part 
thereof to one or more dynamo-slectric machines which are directly or indirectly 
connected to circuits (exciting windings) in magnetic connection with the field to be 


Calculating machines. (Divided 


Mae- 


Elec- 


varied. 
4,376 MARKS. 
application on 9.563 11. 
4,779 Poutic Akt. Hes. & ELLINGEN. 
tween supports. 
5,301 GEs. Fur MASCHINEN UND METALL INDUSTRIE. 
(2 311.) 
7.290 DeL VALLE ATILES. Telegraph transmitting machines. 
9.647 FAGERLUND. Electric circuit-breakers and the like. (24 4 11.) 
9,823 SIEMENS SCHUCKERTWERKE Ges. Disc armatures for continuous-current electric 
meters. (26 4 11.) 
The coils are retained in the disc armature between two co-axial discs of different 
diameter and the edge of the larger disc is turned over for the further retention of the 
coils. By this arrangement the disadvantages of the disc armatures hitherto em- 


ployed are avoided. 


(McCaskey Electric Calculator Co.) 


April 19.) 
Method of suspending electric conductors be- 


Multiple electric arc lamps. 


APPLICATIONS FOR PATENTS. 


. Norg.— T he undermentioned Applications (except those marked t) are not open fo public 
inspection until after acceptance of Complete Specifications. Those marked * are open for 
inspection 12 months after the date attached to them, tf they have not been published previous]y 
in the ordinary course. Names within parentheses are those of communicators of inventions. 


When complete Specification accompanies application an asterisk is affixed. 


May 22, 1912. 
12.098 SUMNER. lectric current eraduatine devices or resistances. 
12,133 Meyer & NEUHEITEN VERWERTHUNGS O.M.F.H Electric advertising appliances.*® 
12,134 BERGMANN-ELEKTRICITATS-WERKE AKT.-GES. Sp-ed regulation of asynchronous 
(22;5,11, Germany.)* 
Op?rating and controlling power-operatcd capstans. 


Telephony. 
May 23. 1912. 
Maeneto-electric ignition apparatus.” 
X-ray fluoresc2nt screens. * 
12.223 Jackson & Moore. Dynamos. 
12.226 PACCAGNINI & CARBONE. Gearing for the transmission of power.* 
12,228 Meek., Locking together an incandescent electric lamp of the bayonet-capred 
typ? and Jampholder.® 
12,252 Brown. Telegraphic apparatus. E 


motors. 
12.166 CONRADI. 
12.174 Brown. 


12.193 Hir. 
12.212 SALOMONS. 
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12.270 TRIQuET. Mercury-vapour lamps. (30/8;11, France.)* 
12,273 Bovp & TANNAHILL. Electric fuse. 
May 24. 1912. 


12.313 SrgtEss Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) Clutch gear for 


Huehes telegraph apparatus.’ 

12.339 MATTHEWS. Electrical heating apparatus. 

12,347 Fercuscn. Hyeienic shields or protectors for transmitters or reczivers of tele- 
phones, speaking tubes, and instruments of a similar nature. 

12.367 MANN. Vacuum electric water heater. * 

12,374 BIER. WIEUEERONE & ErEcrRIC Co. & Bett. Telephone installation for mines 
and the Eke. 

12376 Berzy & MARKHAM. Ironclad chang2-over switches and fused switches. 

12.379 Bcscu. Timing devices for the electric ignition of internal combustion engines. 
(14,7,11. Germany.)* 

12.339 Sccreta ANcNIMA Orficine GALILEO. Electric searchlights. (31/5/11, Italy.)* 

12,381 Naytor. Holders for incandescent electric lamps. 

May 25. 1912. 

12.425 Angr-MuscRAVE, Electric printing. 

12.444 DAN & ROTHLANDER. Arrane*ment of rec»ivine stations for wireless telegraphy.* 

12,445 GiBsoN. Couplings and means for fastening wires together and to the terminals 
of electric batteries. lamps, walls and other apparatus or appliances. 

12,449 Soc. Anon. OrriCcIEN GALILEO. Operating electric searchlights from a distance. 
(31/5/11, Haly.j)* 

12,469 GLapitz. Drawing of wires and more particularly of tungsten and other- metal 


filaments. 
May 28, 1912. 
12,505 Maurice. Storing and chareing ot electric hand lamp and like secondary batteries 
and apparatus therefor. : 
12.502 Tayler. Clearine faults on alternatine-current systems. (Addition to 27.560,11.) 
12.545 THOMESON. Combined transmitters and receivers. (20,611, U.S.)* 
12.547 Corwin. Telephone exchange systems. * 
12.556 Scott. Electric hand or pocket lamps. 
12.569 VENNER. Electric heating and cockine devices, 
12,592 DEvTScHE BECK BoSENLAMPEN-GESELLSCHAFT M.B.H. Arc lamps. (29/5-11, 


G:rmany.)* 
12,694 Western ELECTRIC Co. (Western Electric Co., U.S.) Telephone repeaters.* 
. ro *j May 29, 1912. 


12.644 PritcHARD. Telenhoric relays and the lixe. 

12.645 CumrETT. Electric machines. 

12.053 Proest. Electromaenetic curtain holder. 

2,679 PD & HENRY. Trolley wheels for use on cars of overhead system electric 
rallways. 

12,680 ScHNEICER. Operation of electrical clocks by electric waves. (Divided applica- 
tion en 3,965 12. Feb. 16.)* 

12.682 Sr&;NG & MceCcy. Alternatine-current distribution systems, * 

12.687 Revzet. Synchronous motors. * 

12.692 SCHUCHARDT. Incandescent lamr-sockets.* 

12.701 Sprconco & McCov. Electric fuses.” 

12.709 Stitie.  Teleeraphic photography. (2.6 11, Germany.)* 

May 32, 1912. 

12.713 Wcop.  Lues cf accumulators. 

12.728 Stevens. Petrol-electric transmissions. 

12.738 SIEMENS ScuHvckER&TWERKE G.m.B.H. Earthing arraneements for electrical 
systems. (30 5 11. Germany.)* 

12.752 Hv BERs. (Julus Pintsch Akt.-Ges., Germany.) Manufacture of filaments or 
alloys of tungsten and the like m*tals. 

12.757 Ivinson & BeyantT. Electrical apparatus for medical and other purposes. * 

12,761 Sır W. G. ARMSTRONG, WHITWORTH & Co. & Wricht. Electric boat hoists. 

12.764 More & KuscHEWITZ. Protecting teleeraph lines against inductive action from 
neighbourirg circuits. * 

12.775 Swan. Thermo-electric piles or g>nerators. 

12.784 Movrin. Repairing electric incandescent lamps.* 

May 31, 1912. 

12.802 RicKARDS & BROCKLEBANK. Electric lamp lock for electric lieht holders. 

12.809 Forrester. (Marshalitown Motor Material Mte. Co., U.S.) Spark plues.® 

12.8833 ELEKTR.MCTCREN-WEFKE HERMANN GkADENWITZ. Electric conveyors or trans- 
porting devices. (31 5 Il.''Germany.)* 

12.834 TavrcR. Chareing and dischareiny electric accumulators or secondary batteries. 

12.847 GgELL. Automatic switching system for teleyraphy and the like and apparatus for 


the same. 
June 1, 1912. 


12.892 Fiecnins. Friction clutch gear. 

12,208 BEcKER. Prevention or control of excess voltages in electric conductors. (5/1.12 
Germany.)* 

12.999 Gipson. Wall plugs or other couplines for electrical purposes. 

12.951 & 12.952 Scc. ANON. MONTBARBON., Electric induction machines. (22,6/11 and 


8,11;11. Beleium.)* 
June 3, 1912. 


12962 Zeiss. Telemeters. (31/7 11. Germany.)* 

12.966 Ritgv. Electric safety lamps. 

12973 Aitken. Telephone exchange systems. 

12.974 Aitken. Telephone switching systems. 

12.975 AITKEN. Branch telephone exchange switchboards. 

12.978 Franks & Hart. Maenetic gear chanper. 

12.939 Siemens Bros. Dynamo Works. (Siemens Schuckertwerke G.m.b.H., Germany.) 
Switches. * 

13.001 NewepursER. Portable electric lamps.* 

13.005 Cuiment. Apparatus for long-distance telephony.* 

13,046 SEFTON: JONES. (F. Jacoviello & Jacoviello Scc. Anon., Italy.) Electric con- 
denser. 

13,048 Patent ConPN. & THoMpPsoN. Manufacture of filaments for incandescent lamps. 

June 4, 1912. 

13.061 HassELL. Pendants for gas and electric lights. 

13,063 CHAbwicK. Instruments for graphically recording the surfac2 contour of track 
rails. t 

13,079 WATERHOUSE & SiMrLEX CoNDUITs. Devices for ensuring electrical continuity 
in metallic conduits for electric cables. * 

13.082 Frisey. Electrical immersion heaters. 

13.098 Craven. Switchboard connecting cords and the like. (Addition to 11,306,12.) } 

13.111 ANDERSON & Fritts. Terminals for electric conductors. * 

13.138 CowrEs-CorEgs. Electro-deposition of metals, 

13.139 Cowpes-CoLes. Production of fine wires. 

13.152 WILLIAMSON. Portable electric light fixtures.* B 

13.155 Hevrtiey. Electric telegraphy. x "x 

13,157 PuLgcuER. Telephone receivers.’ 

13.158 H«p3soN. Electrical lifts. 

13.162 Priest. Dynamo-electric machines. (18 1 12. U.S.)* 

13,171 HErBURN. Securing electrical contact with and continuity of the wire armouring 
on electric catles where the cables are joined together or where they are con- 


nected to apparatus. 
June 5, 1912. 
13.195 W'yunuE. Elctrical switches. " 
13.223 Poore. Control of electric pressure and current reeulators. (Addition to 


23.314 10.) 
13.228 Cuarman. (Ernest Herb-rt Stuart Chapman, India.) Electric signalling lamp. 


13.218 Howia.  Polaris:d electrical receivine instruments. 

13,233 Pierer.  Electro-mechanical propulsion systems for trains. (27;6/11, Ger- 
Ii5iny:* 

13,250 AsHINGTON COAL Co. & McKie. Method of protecting electrical systems from 
leakage, j 


COMPANIES' MEETINGS AND REPORTS. 


A a OR - —— 
Electric Construction Co. (Ltd.) 


The nineteenth annual general meeting was held yesterday, Sir Irvixe 
COURTENAY presiding. 

The SECRETARY (Mr. David Willock) having read the notice con- 
vening the meeting and the report of the auditors, 

The CHAIRMAN then said: Before proceeding with the business of 
the meeting it is my sad duty to refer to the death of our chairman, Mr. 
Walter N. B. MeLaten, M.P. Mr. McLaren joined the board five years 
ago, and his wide commercial experience and extensive conneci ions 
among large industrial concerns in the country were of great value to the 
company. Asa colleague on the board Mr. McLaren wes highly esteemed: 
his opinions were sound and pronounced, bui always sympathetic and 
considerate, and his death at a comparatively early age is deplored by all 
the members of the board and the stati. The board has already con- 
veved to Mrs. MeLaren an expression of their deep sympathy in her 
aflliction, but 1 have no doubt that the shareholders will desire on their 
own behalf to convey their sympathy to Mrs. MeLaren. and T therefore 
ask vou to signify vour wish by rising in vour places. The directors have 
done me the honour of electing me to the chair, and, while I had great 
hesitation in accepting office, 1 was influenced by the fact that we have 
a managing director who devotes his whole time to this Company's 
business and its allied undertakings. I need hardly assure vou that I 
appreciate the honour highly, and no effort will be spared on mv part to 
discharge efficiently the duties which devolve upon me. ` 

Gentlemen, l have peculiar pleasure, on the first occasion of presiding 
at our general meeting. in presenting accounts which show a net profit 
approaching that of our earlier vears. Indeed, on comparing the results 
of last year with the past, 1 was somewhat surprised to find that the net 
protit earned exceeds some of the vears when we distributed a larger 
dividend, After the protracted period of depression through which we 
have passed, however, the board feel that thev are consulting your best 
interests in providing liberally for © reserves," and they therefore recom- 
mend the distribution of 31 per cent. on the ordinary shares, compared 
with 2} per cent. last vear. The works have been fully emploved through- 
out the vear (the number of machines produced again forming a record), 
and l am pleased to say that our prodnets continue to enjoy their repu- 
tation for hieh-class design and workmanship. We are steadily increas- 
ing our exporis to foreign markets, and the growing demand for electrical 
machinery at home warrants us in expecting a continuance of the en- 
hanced profits exrned during the past two vears, 

Notwithstanding the general industriel unrest which has prevailed, 
the relations with our workmen continue, ] am pleased to sav, to be of the 
most satisfactory character. Like everybody else; we felt the result of 
the coal strike. but having secured a good stock of fuel and raw material 
we were able to keep our works going without cessation, although con- 
siderable inconvenience was suffered and exira expense incurred. With 
the view of economising the supply of fuel during ihe strike, the manage- 
ment at the works introduced what is known as the “ one-break system,” 
and so satisfactory did this prove that it was decided to adopt it per- 
manenilv. Under this system the works do not open until 7:30, the 
interval for breakfast being abolished. The total number of hours 
worked. per week is now 50, as compared with 53 formerly, but careful 
investigation has shown that there has been no reduction in the amount 
of work produced, and there is little or no time lost through unpunc- 
tualityv. The change is very popular with the workpeople, and Í am 
satisticd that it will tend to contirm the feeling of contentment which is 
vital to the welfare of such a concern as this. The Insurance Act will 
involve a considerable increase in standing charges, and whether, as 
alleged, we shall receive a quid pro quo in increased efficiency, experience 
alone will prove. However, as behoves every good citizen, we shall do 
all that we can to administer the act in a proper spirit, recognising that 
its principlesaresound and that anything that is done to ameliorate the 
conditions of the intirm or unemployed. must be for the general good. 
Since the end of the financial vear the board has redeemed £7,700 of 
debenture stock. The stock redeemed will be kept alive (like the pre- 
vious purchases) for the purpose of re-issue if required, but this we regard 
as only a precautionary measure. The total amount of debenture stock 
outstanding is now £175,000, compared with £250,000 three years ago. 
The gradual reduction of the company’s indebtedness enhances the 
value of the preference and ordinary shares, and it is the intention of the 
board, if oppurtunity offers, to reduce still further the amount of debenture 
stock outstanding. 

Dealing with the accounts, there is really very little that T ean say. All 
the items in the profit and loss account are strictly comparable with last 
vear, the outstanding feature being an increase in income of £6,418. w hile 
the expenditure has only inereased £1,095. "his proves again what we 
have always said, that we looked to increascd overturn for increased 
profits, secing that a larger volume of business can be handled without 
any material increase in expenses, The balance sheet exemplifies our 
strong financial position. "Ihe prudent and geadual realisation of our 
holdings in other companies has enabled us to discharge a good part of our 
debenture debt, and the attention to reserves has put us in possession 0 
liquid investments which enable us to view with equanimity any recur: 
rence of the acute depression which prevailed a few years ago. Of such 
recurrence there is no indication at the moment. 1 shall not attempt t9 
prophesy, but I am entitled to sav that out prospects for the new year 
are satisfactory, and we have every reason to hope that we shall come 
before you next ycar with a report as good as, if not better than, that we 
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T now move the adoption of the accounts and 


now ask vou to approve. 
report, with the recommendations therein. 
sir HENRY €. MANCE, C.LE., seconded the resolution, which was 


adopted. 

The retiring directors were re-elected, and the auditors were re-ap- 
pointed. A vote of thanks to the staff. and employees of the’ Com- 
pany was passed, and a vote of thanks to the chairman concluded the 


proceedings, 


Anglo-American Telegraph Co. Ltd. 

At the general meeting on Friday the Chairman (Mr. Francis A. Bevan) 
said that the meeting wes almost a formal one. The shareholders were 
made aware at the two special meetings that were held of the arrange- 
ments that had been made with the Western Union Co., and under which 
the Anglo-American Telegraph Co. no longer had the management and 
control of the lines, and were not concerned with the amount of traftie 
that was conveyed. All that happened wes that they received a quar- 
terly sum from the Western Union Co, for the lease of their cables, and 
they dealt with that sum by dividing it among the shareholders. The 
question has been propounded that as they simply received these quar- 
terly dividends, why did they not give to the deferred shareholders the 
proportion to which those sharcholders were entitled, as well as to the 
preferred. ‘Fhe directors had been informed by the solicitors of the 
Company that they could not legally do that, and that they must con- 
tinue as they did before that arrangement was made to retain the dividend 
that might accrue to the deferred shareholders until the last quarter of 
the vear—ihat was, until the preferred shareholders had received their 
6 percent. He very much regretted that that was the case, but so far as 
he could see he did not know how the difficulty was to be overcame, The 
deferred shareholders, however, were in no worse position than they were 
before ; in fact, they were in a much better position, because, instead of 
not knowing until the end of the year what dividends they. were going to 
receive, they were now absolutely certain of 13 per cent. so long as the 


There were no accounts to present to the share- 


agreement continued. 
Thev had 


holders (and therefore there were no comments to be made. 
received during the vear from the Western Union Co. the amount due 
under the lease, together with the contribution to the renewal fund under 
the agreement, and also the contribution to the Anglo-American Com- 
panv's pension fund. As to the unification of the stocks, he did not think 
it would be wise to vo into the matter at that meeting. The Directors, 
however, were all of opinion that it would be desirable, and in the 
interests of all the sharchokders— preferred. as well as deferred-—tu 
unify the stock and to have a stock paving 5 per cent. Of course, the 
preferred would receive their due proportion of the stock, and would have 
exactly what they were now receiving. He moved the adoption of the 
report. 

Sir HERBERT S, LEON seconded. the motion, which was carried 


unanimouslv. 

The retiring Directors and auditors were re-elected, and the Chairman 
sa d that the Directors would take into consideration a suggestion thet 
they should call a general meeting to put a scheme for the unification 


of the stocks before the shareholders. 


BRUSH ELECTRICAL ENGINEERING CO, (LTD.)—'l'he directors? report 
for 1911 states that the manufacturing output showed a marked im- 
provement over the results for the previous three vears. The net result 
of the vear's working was a loss of £5,688, efter paving interest on deben- 
ture stocks, compared with a loss of £10,789 for 1910, and of £21,231 for 
1909. The directors consider that the time has come to deel with the 
accumulated balance to debit of profit and loss account, and with the 
shrinkage which has taken place in the value of the company’s assets. 
The directors have prepared a scheme for reduction of capital, but they 
consider it advisable, however, that they should have the benefit of con- 
ferences with representative shareholders and debenture-holders with 
regard to these matters, and thev propose thet a small representative 
committee be appointed for this purpose. The contracts undertaken are 
meinly of a class which involve 2 large lock-up of money while in progress, 
end shorte ge of liquid capital has made it necessary to arrange for tem- 
povery loans. Any scheme for the introduction of fresh capital will 
include provision for redemption of the second. prior. lien debentures. 

2,732. 


The profit and loss account to Dee. 31 shows a debit balance of £235,7: 


CHATHAM & DISTRICT LIGHT RAILWAY CO.—- he report for the half- 
year ended June 30 states that the revenue was £21,913 and expenses 
£12,411. leaving £9501. From this must be deducted rent of Rochester 
Cozporetion lines (£1,871). interest on debentures (£1.234), and loans 
(£220), leaving £6,175, and giving, with amount brought forward (£405). 
& balance of £6.671. "The directors recommend payment of dividend at 
rate of ò per cent. per ennum for the half-year on the preference shares, 
and at the rate of 3 per cent. per ennum for the half-year on the ordinary 
shares, leaving £2,141] to be carried forward. The traffic receipts show 
an increase of £469 and the expenses a decrease of £103, compared with 
the receipts end expenses for the corresponding half-year of 1911. 


CITY & SOUTH LONDON RAILWAY CO.—Thoe report of the directors 
for the half-year ended June 30 states that the receipts from all sources 


amounted to £87,925, 105. 2d., and the eost of working was £42,584. 19s. 1d., 
leaving a profit of £45,341. Os. 1d. Inclusive of balance brought forward, 
the net revenue account shows an aggregate of £48,155. 16s. 9d. After 
making provision for debenture stock interest, rent charge, and the 
transfer to the renewal fund of £1,500, a balance remains available fcr 
dividend of £32,604, 1s. 8d. Out of this sum the directors recommend 
that the full dividend of 5 per cent. per annum be paid on the preference 


stocks, and that a dividend at the rate of 1] per ceni. per annum be paid 


upon the consolidated ordinary stock for the half-year, leaving 
£2,194. ls. 8d. to be carried forward, against 13 per cent, per annum and 
£2,797. 19s. 11d. carried forward at the corresponding period last year. 
12,510,728 passengers were carried, compared with 12,840,839. and 
13,318,622. passengers in the December and June half-vears of 1911. 
The reduction in the dividend is to be attributed to the coal strike and 


consequent loss of trathe and increase in the price of fuel and to the keen 
It should be borne in mind 


competition of omnibuses and tramways. 
that the receipts of the last three weeks of the half-year compare with 
those of last vear in which the Coronation festivities and functions took 


place, when the traftic was exceptionally heavy. and when other unusual 
receipts further angmented the revenue. The acecleration in the speed 
of the trains is being experimentally developed with the object of coun- 
teracting surface competition. The subway conneciing the stations of 
the Metropolitan and the Great Northern & City Railways with tke 


company’s station at Moorgate-street is rapidly approaching completion, 
and the directors are of opinion that it will be the means of increasing the 
traffic between the Metropolitan. Railway and the company s system, 


CROMPTON & CO. (LTD.)—The directors! report for the vear ended 
March 31 last states that the result of the vear's tradi; afier che usual 
provision for depreciation, shows a loss of £1,506. 16s. 5d., compared 
with a loss of £14,195. 10s. 7d. for the preceding veer. After providing 
for debenture interest and other cherges, the balance to debit of this 
account is increased. to £58,730. 7s. Economics in various directions 
and a careful selection of the class of business undertaken have distinetly 
improved the position of the company, with the result that, zlihough a 
loss was incurred in the first half of the financial vear, the gross profit 
earned in the second helf was more than sufficient to pay ell outgoings 
for that period, including debenture interest and other charges against 
revenue, and this improvement is being maintained. The directors are 
glad to report that a dividend of 2 per cent. for the vear ending Dec. 31 
last has been paid on the shares of the Electric Supply Corpn., in which 
the company has considerable interest. The value of orders in hand at 
the works at the close of the financial vear shows a satisfactory. increase, 


Mr. A. J. Hodgson and Mr. E. Reeves have been appointed joint. managers 


cf the Company. 

EAST LONDON RAILWAY CO. -ln the report for the half. vear ended 
June 30 it is stated thet the Great Eastern Railway Bill, which authorises 
the electrifieation of the East. London Railway, has passed both Houses 
of Parliament and awaits the Roval assent. In. anticipation of this 
result the East London Railway Joint Commitiee invited tenders and 
concluded contracts for the execution of the work, which was commenced 
in the spring, and the progress made is quite satisfactory, 


EDMUNDSON’S ELECTRICITY CORPN. (LTD.)—The directors’ report for 
the vear ended March 31 states that the business continues to show steady 
progress, During the past vear the gross trading profit increased by 
£309. 10s. Hid., dividends and interest increased by £2,555, 10s. 2d., 
whilst the loss on working local authorities’ undertakings is reduced by 
£1,080. 10s. 5d. Owing to the expiry of the Urban Co. guarantee, 
administration expenses, hitherto charged direct to the Urban Co., are 
now borne by this company, but the consequent increase in this company’s 
administration expenses is more than offset by the Urban Co. manage- 
ment fee. The net profit, after deducting interest on debenture stocks 
and other items, including a provision (which appears for the first time) 
of £4,720 for redemption of debenture stock, amounts to £16,114. 7s. 1d. 
The directors recommend that this sum be carried to reserve. The loss 
of £04,728 on the company’s holding of 47,364 ordinary shares in the 
Urban Co.. consequent on the reduction of that company's. ordinary 
capital by £2 per share, has been charged against reserve. The balance 
of the reserves, including net profit for the past vear and £3,639. 1 
added in respect of the past vear before arriving at the gross trading 
profit, will, in due course, be absorbed under the scheme of capital 
reduction unanimously adopted by the shareholders at the recent meet- 
ings. As soon as the scheme has received the approval of the couri, ii is 
the intention of the directors to pay an interim dividend at the rate of 
6 per cent. per annum for the first half of the current vear on ihe new 
6 per cent. cumulative preference shares. During the yerr che purchase 
of the Winchester undertaking by Winchester Corporation was com- 
pleted and £31,421. 12s. (including a protit of £5,606, 12s, realised on the 


company's holding) has been utilised towards the redempiion of the prior 
The company have now redeemed the outstanding 


D 


aS, 


hen debenture stock, 
prior lien debenture stock. 
LANARKSHIRE TRAMWAYS CO. — Ai the meeting on Tuesday the Chair- 
man (Mr. A. R. Monks) explained the bill of the Lanarkshire County 
Council. The County Council were to construct. the fines proposed in 
1903, and the company to work them, paving the Council interest on 
their expenditure, The bill also empowered the County. Council and 
other local authorities to purchase the company’s undertaking at any 
time before August, 1923. A resolution approving of ithe provisions 


of the bill was carried. 


SOCIETE ANONYME WESTINGHOUSE. —The report states that there was 


a net loss of 323,079f. on last vear's working, against a net loss for the 
previous vear of 151,542f. Orders received by the works in Havre end 
Freinville were less than during the preceding 12 months. The Societa 
Italiana Westinghouse has been adversely aflected. by the depression in 
Italy induced by the war, but the Société Anon. pour l'Éxploitation des 
Procédés Westinghouse Leblane has had another very successful vear, and 
paid 150 per cent., against 125 per cent. The French Westinghouse Co, 
has disposed of its holding in the Société Hongroise d'Automobiles 
Systéme Westinghouse. The Portuguese undertaking has suffered owing 


to the political disturbances in the country: 


onse — —Q -— 


SOUTH AMERICAN LIGHT & POWER CO. (LTD.)—The directors’ re- 
port for the vear ended March 31 states that the net profit is £6,787, 5s. Td., 
which, added to £579. 19s, 1d. brought forward. makes a total of 
£7,367, 4s. 8d., which the directors recommend shall be dealt with bv 
paving e dividend of 4 per cent. on the capital issued (£6,000) and in- 
teresi at rate of 4 per cent. per annum on £36,408. 15s. 7d., capital 
expenditure incurred during the vear by the railway company (£602.72. 2d.) 
placing £305. 8x. to reserve, end carrying forwerd £459, 94. 6d. There 
are 1.381 customers (ageinst 1,106 in 1910). The equivalent of 46,530 
8 c.p. lemps (44.544) is connected. There are 639 are lamps (587). 81 
motors (70) en l £71 fans (219) connected, 


UNITED RIVER PLATE TELEPHONE CO. (LTD) —Th^ directors’ report 
for the veer ended Mevch 31 states that the gross receipts in sterling for 
the veer in thè River Ploie were £468,923. Doducting expenses in 
Argentina end Londen. debentur iniecest, dividend on. preference sh?re; 
and interim civide «1 cn ordinary shares, and adding interest on 
investment, e. avd £5,393 brougni forward, the available balance 
is £102,543. The provision for renew vl of plant chargeable against 
revenue fos the vear hos. been esiimaccd and included in the item 
‘“omniniencnee.” A further appropriviion for the renewal fund is 
proposed, the directors being of opinion that, owing to the increase 
in the plani the fund requires sirengihening, After making the proposed 
appropriations, the directors recommend ihat a final dividend of 5 per cent, 
be paid on the ordinary share capital, making, with the interim dividend 
paid on Dec. 30 lasi, 8 per cent. for the year, and that the balance of 
£5,492 be carried forward. The company continues to make satisfactory 
progress, and in consequence fresh capitel is required. 1t is proposed to 
make an issue of 40,000 ordinary shares to the ordinary shareholders at 
par. For this purpose an increase in the nominal capital of the company 


' will be necessary, end a resolution to this cect will be submitied at the 


meeting, The directors are arranging for the company's financial vear 
to end on Dec. 31 in future. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


NEW COMPANIES. 


ARC SYND. (LTD.) (123,121). —Reg. July 10, capital £4,000 in Is. 
shares, to acquire and turn to account patents for any part of the world 
in ceriain inventions. for transmitting photographs and printed and 
typewritten telegraph messeges by wireless telegraphy, and over cables 
and land-lines, and for receiving them direcily printed at the receiving 
station or stations, and for receiving telegraph messages automatically 
transmitted over cables and land lines, &e. First directors. are J. A. 
Parker, F. Gerhold, C. B. Gray, F. W. G. Mills, P. F. Carlton Jones, J. C. 
Leigh and F. W. Lee (provisional directors). Regd. office: Friars 
House, New Broad-sireet. E.C. 

WEDMORE ELECTRIC LIGHT & POWER CO. (LTD.) (123,118).—Reg. 
July 9, capital £3.500 in £1 shares, to take over business of electric supply 
company carried on by the Wedmore Electric Light & Power Co., at 
Wedmore, Somerset, and to adopt an 2egreement with W. G. Burrough. 
First directors are Mrs. E. M. Smith, W. G. Burrough, W. E. Bracey, W. 
Owen, W. A. Duckeit and A. Tucker. 


STATUTORY RETURNS. 
NORTHWOOD ELECTRIC LIGHT & POWER CO. (LTD.)-- Return to Juno Z1 


gives copitil £30,000 in £1 shares (15.000 5 por cent. cumulative pre- 
12.357 ordinary and 6,730 preference shares taken up. £l 
132 ordinary end 6,730 preference, £11,862 prid. 
Morigages and charges, 


ference). 
per share called upon 8. 
£4,225 considered as paid on 4,225 ordinary. 
£2,875. | 

RANGOON ELECTRIC TRAMWAY & SUPPLY C9. (LTD.)—|n return to 
May H4 capital is £900,000 in 50,000. preference sh wes of £5 each and 
250,000 ordinary shoves ef €E each. 59,000 preference and 177,001 ordi- 
nary sheres taken up. £5 por share ealled up on 50,090 preference sn]? 
£] per share on 112,001 ordinszy. €36 L999 paid, leaving £2 in arrears. 
£65,000 considered as paid on 65.000 ordinary shares, Morigesg ss and 
charges: £198,596. 

RHYMNEY VALLEY & GENERAL ELECTRIC SUPPLY CO. (LTD.) — \ccord- 
ing to re urn to June 17 capital is £5,000 in £1 shares (2,500 preference). 
1.577 ordinary and 140 preference shares taken up. £l per share called 
£1,110 paid, leaving £99 in arrears. £817 consi- 


up on 1,200 shares. 
Morigages and charges : £1,100. 


dered as paid on 817 shares. 

UNION ELECTRIC CO.(LTD.)—The capital in return to May 6 is £25,000 
in £l shares. 24,250 shares taken up. £} per share called up on 4,250 
and ls. per share on 19.500. £5,225 paid. £500 considered as paid on 
300 shares. Mortgages and charges, nil. 


URBAN ELECTRIC SUPPLY CO, (LTD.)—-Returnto Jun? I2 gives capit il 
ay £640,000 in 80,000 ordinary shares of £3 each, 50,000 preference 
shares of £5 each and 150,000 shares of £1 cach. 80,000 ordinary and 
50,000 preference shares taken up. £3 per share called up on the ordinary 
and £5 per share on the preference. £490,000 paid. Mortgages and 
charges, £306,723. 
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MORTGAGES AND CHARGES. 
ALUMINIUM CORPN. (LTD.)—Trust deed dated June 17, 1912. to 


secure £10,000 second mortgage debenture stock, charged on certain 
lands and premises in Carnarvonshivce and righis, privileges and powers, 
&e. Trustees: Mo-tgag- Investinent & Contract Corporation. 


POSTER ENGINBERING CO. (LTD.)— Particulars of £10,000 debentures, 


created Mav 31, 1912, filed pursuant to sec. 93 (3) of Companies (Con- 
solidation) Act, 1908, amount of present issue being £2,500. Properiy 
cherged : Compana’s undertaking end property, present. and future, 
including uneedled capital. No trustees. 


REASON MFG. CO, (LTD). -Moviveve daied July 4, 1912, to secure 


£2.000. esl env oiher present oc future indebtedness of company to 
the mortes (Barclay & Co., London and Brighton), chesrg-d on 
present ead future indebi edness of company’s customers, 


RECEIVERSHIP. 


OSWALD CARR (LTD. \—Notice of appointment of J. Butterfield, 2, 
Darley-street, Bradford, as receiver and manager, on 2nd July, 1912, 
under powers contained in instrument of even dits, has been filed 
pursuant to sec. 94 of Companies (Consolidation) Aci, 1908. - 


CITY NOTES. 
— 


MEMORANDA (July 18).—Bank rate 3 per cent. (since May 9, 1912 
Price of silver, 27;d. per oz. Consols 74}—75 for money and for 
account, Consols Pay Day, August 1; Stock and Shares Continua. 
tion Days, July 24 and Aug. 12. Ticket Days, July 25 and Aug. 15; 
Pay P July 26 and Aug. 14; Mining Shares Carry Over Day, 
July 23. 

Prices or Mrrats (London)— Copper, 754; three months, 76 à. 
Lead, English, 18: —19 ; Foreign, 181—187. Spelter, 25; —25; Tin, 
English, 200—201; Foreign, cash, 1971; three months, 195. Iron, 
Cleveland, cash, 57/0 ; three (months, 57/10. 


ANGLO.AMERICAN TELEGRAPH CO. (LTD.)—The directors have re- 
solved to declere an interim dividend for the quarter ended June 30 of 
15s. per cent. on the ordinary stock and £l. 10s. per cent. on the pre- 
ferred stock (less tax), pivable on Aug. 1. Dividend of 1$ per cent. to 
the A stockholders is not payable before the end of the year. 


BRAZILIAN TRACTION, LIGHT,& POWER CO. (LTD.)— A circular has been 
issued to the shareholders of the Sao Paulo Tramway, Light & Power, the 
Rio Janeiro Tramway, Light & Power and the Sao Paulo Electric Com- 
panies, setting out the terms upon which the undertakings of these 
companies have been acquired by the Traction Co. The head office of 
the latter company is at Toronto, and the chairman is Sie Wm. Mackenzie. 


EDMUNDSON'S ELECTRICITY CORPN. (LTD),-— Vi a meciing on 
Thursday last, the resolutions passed on June 25 to re-organise the capital 


were duly. confirmed. 


GENERAL ELECTRIC CO. (LTD.)--l'he recent issue of 15,000 6 per cent. 
cumulative preference shares of £10 each. by this company was con- 
siderably over-subseribed, and letters of allotment and regret have been 
posted, 

INDIAN ELECTRIC SUPPLY & TRACTION CO. (LTD. AND REDUCED).— 
A petition to confirm a resolution reducing ihe capital from £600,000 to 
£547,986 will b» heard by Mr. Justice Swinfen- Eady on July 23. 


KALG JORLIE ELECTRIC TRAMWAYS (LTD.)—'lhis Companys traffic 
reesipis during June were £3351. Aggregate receipis from Jan. I, 
£18,657. 

MADRAS ELECTRIC TRAMWAYS (1904) (LTD.)—The trate receipts for 
the fozin'git ended July 15 were R.25,218 Cine sease R.2,170). Auscciete 
receipts from Jan. 1 were R.321,876 (increase 137.537). 

MONTREAL WATER AND POWER CO. —'l'he repost for the ves: ended April 
30 sietes that efer providing ell operating expenses, includine cost of 
repita, &e, (8223,000), the gross profit emounted to S277.003,  Atier 
paving $132,575 for interest charges, the net profit was $150,986, 

NATIONAL TELEPHONE CO. (LTD.)—On Wednes lav Exchequer bonds 
for £4,000.000 were issued in connection with the interim award in the 
National Telephone arbitration. The proceeds will, with the moneys in 
hand at Dec. 31, enable the preference shares anel preferred stock, which 
avsregate £3,775,000 at par, to be paid off. The preferred stock of 
$2,225,000 is also entitled to a bonus of 5 per cent. in priority to the 
deferred stock. 

ST. JAMES’ & PALL MALL ELECTRIC LIGHT CO. (LTD. )— The directors 
hive decl?red an interim dividend on the preference shares at the rate 
of 7 per cent. per annum and on the ordinary shares at the rate of 10 per 
cent. per annum for the half-year ended June 30. The share transfer 
books will be closed from July 18 to 31 inclusive. The share transfer 
books ere closed from the 18th to the 31st. inst. inclusive, preparatory 
to payment of interim dividends on the ordinary and preference shares 
for the half-year ended June 30. 
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Birmingham Corp 
Birmingham & Mi 
Blackpool & Fleetwood .... 
Blackburn Corporation .... 
Bolton Corporation 


Bournemouth Corporation. . 
Bradford Corporation . 
Brighton Corporation 
Bristol Trams & Carriage .. 
Burnley Corporation 
Burton Corporation 
Bury Corporation 
Calcutta Tramways Co. «++. 
Camborne-Redruth 
Cardiff Corporation... .. TT 
Central London Railway .. 
City & South London Rly... 
Cork Electric Trams Co... .. 
Devonport & Dist. Trams .. 
Dover Corporation 
Dublin & Lucan Railway .. 
Dublin United....... "TM 
Dudley-Stourbridge ...... 
Dundee Corporation ...... 
East Ham Council ..... Tm 
Exeter Corporation 
Gateshead & Dist. Trams .. 
Glasgow Corporation ...... 
Glossop Trams..... iue e 
Gloucester Corpn. ........ 
Gravesend--Northfleet 
Great Northern & City Rly.. 
Greenock & Port Glasgow.. 
Halifax Corporation 
Hartlepool Tramways...... 
Elec. Trams Co. .. 
OOP sin caakiaes "TM 
rsfield Corpn. ......]|- 
Hull Corporation s 
Ilford District Council .... 
Ilkeston District Council . 
Ipswich Corporation 
Isle of Thanet Co. ........ 
eighley Corporation 
Kidderminster & District .. 
Kilmarnock Corporation . 
Kirkcaldy Corporation .... 
Lanarkshire Trams Co. .... 


Swansea Trams 
Swindon Corporation 
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Yorkshire W 
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Anglo- nting s.n 
Ashton-under-Lyne. . « « « «** 
Ayr Corporation 
Barnsley s.s.s... 


eevec0*0009090í00099 


tric Trams, Ltd... 


Corporation .. 
d'and.... 
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Wolverhampton Co. 
eene ta 


R rama... 
oollen District., 
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rporation 
Leith Corporation 
Lincoln Corporation 

Liverpool Corporation i 
Liverpool Overhead Rly. .. 
Llandudno&Colwyn Bay Ry. 
London County Council .... 
London Elec. Ry. Co 
London United 
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l 1,574 
0| 1,30 
5 
13| 8,539 
13| 2,838 
13 
6 
6 | 12,857 
14| 12707 
12 
3 | 43,479 
13 | 12,609 
13| 2,327 
13 
13 | 18,102 
13 | 2,036 
5 211 
13 | 12,355 
5| 9,85 
5 358 
13 213 
13 | 4,392 
12 623 
5 628 
14 | 2,263 
12 | 1,852 
5 
13| 2,933 
5 ,296 
10 847 
10| ' 815 
5 506 
15 5,436 
re $15,520 
14 7.077 
13 | $10,521 
$ 698 
S 926 
10 1,369 
10 961 
5 391 
13 831 
12 1,436 
14 1,439 
10 456 
$51 123 
5 
5 313 
10 
13 | 1,242 
13 606 
Il | 2,678 
5 
5 483 
10 | 1,169 
5 3 
5 
14 1,582 
5 1,102 


ns are with the correspondin 
Minus 3 2t 8 


Electricity Supply 
Bournemouth & Poole Elec. Su ». 
44 per Cent. Cum. Pref. .... 
Do. 6 per Cent. Cum. Second ‘aon 
Do. 44 per Cent. Deb. Stock (red.) ...... 
Brompton & Kensington Elec. Sup. Or 
. 7 per Cent. Pref. 
Central Elec. Sup. Co. 4% Guar. Deb. Stk. 
Cross (W. End & City) El. Sup. Co. 


d. 
0 
0 
6 
0 


Do. 4 per Cent. Deb. 
*Do, 4} per Cent. Dab. Stock (red.).. ., .. 
*Do. City Undertaking 44% Cum. Pref... 
Chelsea Electric Supply Ord. ............ 

Do. 44 per Cent. Deb. Stock (red.) .... 
% | Chiswick Elec. Supp. Gorp. Ist Mort. Db. 

City of London Electric Lighting Ord 

| . 6 per Cent. Cum. Pref. à 
Do. S5per Cent. Deb. Stock (red.)...... 
. 4} per Cent. 2nd Deb. Stock (red.). . 
County of London Elec. Supply Ord. .... 

Do. 6perCent. Cum. Pref. .... eee 
4} per Cent. Deb. Stock (red.) .... 
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Edmundson's Elec. Corp. Ord...... TTE 
. 6 per Cent. Cum. Pref. ... NP 
*Do. 44 per Cent. Ist Mort. Deb. (red).. 
Folkestone Electricity Supply Co. O 

Do. 5 per Cent. Cum. 
4b Ist Deb. Stock (red.) 
Hove Electric Li 


Isle of Wight E. 
Kensington & Knightsbridge Ord. ...... 


6 per Cent. Ist Pref. ...... A 
Do. 4 per Cent. Deb. Stock (red.)... ... 
Kensington & Knetbg. Co. & Notting Hill 
Co. (Joint Station) 4% Deb. Stock (red.).. 
Kent Elec. Power Co. Irred. Deb. Stock . . 
London Elec. Supply Ord. ...... «eee 
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North Metro. Elec. Power Sup. 5 Morts... 
Northampton Elec. Lt. & P. Ord 
5% Pref. eee " 
49, Dabas ereas ee ianya 
ill E. L. Co. 6% Non.Com. Pref. 


Oxford Electric Ord. ....... ee WET 


k 
St. James’ & Pall Mall Elec. Ord. ........ 


b. Stock (red.) .... 
5| 2/0 | Smithfield Market Electric Sup, Ord. .... 
South London Electric Supply Ord....... 
5% ‘Ist Mort. Stoc 
South Metro. Elec. Lt & P 
6 per Cent. 2nd Pref. ..... «eee 
4} Ist Deb. Stock (red.) .........- 
Urban Electric Supply O 

Do. 5perCent. Cum. Pref. ex 3/- in Certs 
4| per Cent. Ist Mort. Deb. ...... 
Waste Heat & Gas Elec. Gen. Stations .. 
Westminster Elec. Sup. Ord 
4} per Cent. Cum. Pref. ..... — 


Electric Railways and Tramways 
Bath Elec. Trams Pref. Ord. ........-* ‘ 
5 per Cent. Cum. Pref. ..... ese 
4} 1st Mort. Deb. Stock (red.) .... 
4| B'ham & Midland Trams 4j Ist Deb. Stock 
Bristol Tramways & Carriage Ord. ...... 
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7 per Cent. Pref. 
3} per Cent. De 
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*tDo. Cum. Pref. 
4 per Cent. Debs 
BritishElectricTraction6% Pf. Ord. NonCum 


ae ee ee 99099099 
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Do. 7 per Cent. Non Cum. Pref. ...... 
5 per Cent. Perpetual Debs. 
4} per Cent. 2nd D2b. Stock ...... 
Central London Ordinary Stock 
Do. 4 per Cent. Pref. Stock .......... 
4} per Cent. Pref. 
Do, Deferred Stock 
4 per Cant. D2ds. 
City of Birmingham Trams 5% Cum. Pref. 
4 per Cant. Ist Mort. D 
City & South London Rly. Con. Ord. .... 
5 per Cent. Perp. Pref. (1891) ... 
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4 per Cont. Perp3tual Debs. ...... 
Dublin United Trams. 6 pr Cant. Pref. .. 
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Do. 6 per Cent. P 
4] per Cent. Dabs. ..... eene 
E. T. & Lt. 5 per Cent. Pref... 
4 per Cant. Deb. Stock . 

Lanarkshire Tram ways . 
Lancs Utd. Trams 5% Prior Lien Dəb. Stk. 
London Electric 4% D2b. Stock 
Do. 4% Pref. «eee 
nited Trams, 5% Cum. Pref. .. 
fDo. 4 per Cent. Ist Mort. Deb. Stock .. 
Mersey Con. Ord. Stock 
Metropolitan Elec. Tramways Qno ns 
Do. Deferred """-229* **""*20*252*8729** 
Do. 5per Cent. Cum. Pref. sesesesese 
Do MERE DIE 
t. Pe eeerarere 

tan Railway Consolidated 
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May, Nov 
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Jan, July 
April, Oct 
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Fed, Aig 
Feb, Aug 
Feb, Auz 
Feb, Auz 
Feb, Aug 
May, Nov 
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Mar, Sspt 
Mar, Sept 
Jan, July 
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Feb, Aug 
Jan, July 
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ELECTRICAL COMPANIES’: SHARE LIST.—Continued. 


2 * RATE Business Last ]aPrioe | *Rats Drvipenp | Busuress 
g | Last wea. rax cenr,| DIVIDEND | Weex ro | B Dm NAME. Wod., |PER CENT. WEEK TO 
di Ei - sam July 17 YigrpED. Dum Jury 17. i pEND DEND Joly 17. YIBLDED. = Jury 17; 
lectric Railways and Tramways— Continued. ~ p MAN et Low 
Electric ontin £ s. d nes £ s. d. et est. 
St. | 28% Mee Rly. Surplus Lands Stocks | 67 —69 | 3 19 9 | Feb, Aug | asi 3: 100; 2$ | Amer. Tel M son h. Cap. St. 147) —1494 5 7 6 52 148]| .. 
St |3 3} per Cent. Preference ......| 86 —88 | 3 I9 6 | Feb, Aug | 873, ia 49 | Da" Coll Trust $1,000 4 Pome Bds| 34 —6 |4 3 3| Jan. July | 48) -- 
St. 312 | De 3| per cent * A" Preference....| 85 —87 | 4 0 §| Feb, Aug| zu ^" | 4% | Do. 4% Cons. Bonds 1146 —118/3 7 9| $: $11" a 
St. 3 A D per Cent. Convertible Pref. .... 86 —33 3:9 6 Feb, Aug 861: St. 592 | Anglo-Portug'se Tel. 5% pe^ Mt. Db. Stk. 102 —1044 415 9 Mar, "id ave oe 
St. 34% rDo. 3l per Cent. Debenture Stock....| 86 —88 , 3 19 6 pa July ; 874 aé 5, 3/9 Chili Telephene . ... ee 1-5 410 S Anu a ae 
St. 34% tDo. 3} per Cent. " A" Deb. Stock .... 8 —88 |_319 6) Jan, July | «ss zal] 1 0/7:| Monte Video Telephone Ord. So EH 1—1 1513 3i Nov. ....| 7t | nt 
St| .. Metropolitan District Railway Ord. ....| 374—380 | | .. , Feb Aug: 40%, S74) i Oje | Do. ^ S per Cent. Pret, «essere | RH |514 0: May, Nov | i55 | òi 
St. 44% Do. 4j First Pref......... rrr 417 9 | Feb, Aug i t.| 6% | National Co. Pref. Stock ........ eee 102 —105 | 5 14 O | Feb, Aug 103 | 101 
St 34% | Do. Assented Ext. Pref. (Int. Guar. by | t| 692 | Do. Def. Stock ......- enne j| MS —147 |4 1 6| Feb, Aug | 31} n 
Und. Elec. Rlys. Co. of London, Ltd.) 76 —78 |411 O | Feb, Aug 77}, oe 5 2/0 po E A arene tage or eee: | $164 | 4 T0 Ee. Ace | ek 
St | 3% | Do. 3 per Cent. Consoltd. Rent-charge) 73 —75 | 4 0 0 | Jan, July | 734) -+ | ayer! New York Telephone Co. 30 yr. Bnds..., 994—1004 4 9 9 je 1004, 99 a 
St.| 4 Do. 4 per Cent. Midland Rent-charge 98 —100 | 4 O 0 | Jan, Jay ! se gal do: OslrOHental' 9.2 oo ss dta radices : 123-122 |} 411 6 | April, Oct |. iE .. | 
St.| 4 Do. Guar. Stock 4 per Cent. ........| 88 —90 |410 0 , Sep. | 89 | 888) iom Do 6 per Gent. Cum Pre iso] Laeecl 5 1 Ol April, Oct | t| e 
St 66 | Do. 6 per Cent. Perp. Deb. Stock ....| 141 --i43 | 4 4 O Jan, July | M41F oi Noe) 4% | Do. 4 per Cent. Red. Deb. Stock......| 88 —99 4 3 O Jan, July | :*| ** 
St| 4% | Do. 4perCent Ditto ^. E. vite] 94—96 |4 3 9, Jan, July | 99b HRe | 44% Telph. Co. of Egypt 44% Db. Stk. (red)| 99,—101|4 9 3| Jan, July | sul as 
1 id Potteries Electric Traction Ord......... hb— 8 0 0| April, Oct 43 oe 5 3/0 United River Plate Ord. $ to 190,000 74—74 | 5 3 0| july JW Fi! i 
1 0/6 Do. 5 per Cent. Cum. Pref eeoseeceegos pm 6 13 6 | Feb, Aug is $t 5 2/6 Do. 5 per Cent. Cum. Pref. A eke 5]—54 4 11 0 June, Dec vs oe > =. 
St. | 4} Do. 4} per Cent. Deb. Stock ..-+.-- —90 |5 00 May, Nov! «+: "Ket | 44% Do. 4$ Deb. St. Red. .....- ree 101 —163 4 7 6; Jan, July; ** | = 
l nA S. Met. Elec. Trams & Ltg. 6% Cm. Pref. 4—H ?2 830! e m o 
St.| 4 Do. 4 per Cent. Deb. Stock ........:- 70 —75 |5 € 9 | Jan, July is 
100; 5 Sunderland Dit Flee "irme 1stMtDb. d 8 4 O | Jan, July a i | Financial Investments. : ers 
10. .. | Underg ec. Rys. Lon. Shares ...... T ee N 3) —4 719 O0 | Jan, Jul " 2. 
6/-Bonde. aces otra s oe sesse... | 98 —100 | 4 10 0 i 100, 94% 5 3/0 | Elec. & Gen. Investment 6% Cum. Pref.. : y : 
n 95 oe ice Bonds with COUP 9........| 88 zr 246 € 83 939 10 d Globe esi uA menie Lan : i A SBEN Te isk ii 
E 3/0 C Econ bre. : iE id AH Nr $ aun e 10 6% | Submarine Cables Trust (Cert) ........| 127 —130 |-4 12 0 April Oct| -- 
St | 4} Do. 4j per Cent. Ist Debs. .... 78 —82 |510 0, juyi +: siy | Colonial and Foreign El ic us 
Electric Manufacturing, &c. pe Railways, Tramways Hind n 
St. | 44% | Anchor Cable Co. „4% Deb. Stock ...... m 4 10 o | rie! , , "T 
UA AE Mta Bet enc Hw [7 90 amiol uy x | Eag. eo Mio Sf Rt lt Petes roD US eiut 
100; 5% Do. Ist Mort. Con. Dbs...---.- eel 93 —96 d : ! 94i 94 : FH ' p iU amn eeesecse etes] on oe | 4 3 3l June, Dec | 954) 95 
1| 0/6; | Automatic Telephone MigCo 6%Gm. Bi) LÀ E | 3p aft] 448%) Do. 44% Deb. Stock. ......----- | 99-1014 8 9) .. 101 
ve | Babcock & Wilcox Ord. ex bonus share | 34—3ù |4 4 é April, Oct) e LIBS) 5%") Do. 5% Deb. Stock «s issssisss 10) 1084 17 9|, c | 1024 tli ; 
Ui! Do. Pref, ....0o02929992999999*90*9** rar: f£ ibd Sa d PEN i o " 
5) US | British Insulated & Helsby Cables Ord.. 5-616 | July, Feb | Ti ll Bt 5% | Auckland Elec. Trams. 5% Deb. (red.). ee eg bene uae 
5| 3/0 | Do. 6perCent.Pref....... «cerni 6-6. |4 9 0 Jan, july! ss oe N- so | Do. S per Gent Cum. Pref... Cosco] „4—5 | 4.19 0 | May, Nov | «| = 
St|4i9,| Do. 44 per Cent. Ist Mort. Deb. (red.)..| 101 —103 | 4 s 6) Jan, July) --' :: ist? dj; Do, 44 per Gent, Db. Prov. Gerts.....| 29 —102 | 4 8 3| Jan, July | iss | ia; 
9/ | Do, 5° Mort. Deb. Stock ......«.-- 101 —{03 | 417 0 es MS. t. 9/?| British Columbia ELRIy.Df. Ord, ......| 196 —141 | 5 13 € Mar, c 139 | 137 | ; 
^ | British LM. Ericsson Mfg. Co. 6% Pf. | — $—1i . " SU TL Be! 6% | Do. Pref. Ord. Stack ce tet) 118 —123 | 4 17. 6 ! May, Nov | 12t | 119 
St. | 44% | British Thoms'n- -Houst'n 44% Ist Mt.Db.| 96 —98 | 4 11 9 , Mar, Sept oe | d s Eo? the so: Cam Per Har — "5106 —199 | 4 H6 Tau. July 1032! 106 < 
3 British Westinghouse 10 per Cent. Pref... xi T | Feb, Aug 103 **. 40 44° Do. 44 ant (a Mort. D. MD AK 994—102} 4 8 0) April Oct - "T 
100! 6% | Do. 6perCent. Prior Lien Dbs. (red.) 102 —105| 5 14 6 s .. hoo 419) * Do. Vancouver Power Deb xd uk 103 —105 | 4 6 6 | Jan, July | z. | 2 
St | 44) | Do. 4perCent Mort. Deb. Stock ....| 57 —60 |3 6 6) Jan, July, "| - E^ M2 'Do. 4i95 Perp. Con. Deb. St. ~.. .... 1024—1044 4 1 3| — .. — | 1049! 103 
St | 5 | Brush Elec. Eng. Co. Prior Lien Deb Stk | 75 —80 16 5 0 = "ttt RE! 56°) Buenos Ayres Lacroze Trams lst Mt. Db.| 101 —103 | 4 17 3; Mar, Sept | 102k, .. 
St 4$ Do. 44% Perp.ist Deb. Stk ......-.| 52 —57 |7 18 9| Mar, Sept) °° | °° St. £0 | Buenos Acres Port & City Tram, lit MC i E 
St 4142 | Do Perpetual 2nd Deb. Stock ...-.. 35 —40 |] 4 O Jan. July s+ Bt | 6% | Buenos Ayres Port & City Tram, Ist Mt) os __ 19, Re ae ee 
5510/0 | Callender's Cable Con. Ord... ...-- es] 10p—11E | 6 13. 6 ! Jan, July . | 4/6 | Calcutta i mma i to 137,610) iiu ejf |5 6 0 Mar, Sept 6f e f 
5| 2/6 | Do. 5per Cent. Cum. Pref.....+.-+-. 41—5: | 5 0 0: Jan, July | 2/6 | Do B per Gent. Cum . Pref. ACE" mL 417 6 Jan, July | vs be 
Be Ae cote tr ee To Co ~ Debs: red) ot IIS 6 9. May, Nov | 48%| Do. 44% Ist Deb. ‘Stock (red) 11111 99,102 | 4 8 é Jan, July | + | s " 
I " All LO. «soot » es , a oie ee 
st. aio De Al per Cent. ist mort. Deb. -red.)..| 104 —108 | 4 3 3 | Feb, Aug oe ce AM Shares «e diy Í 5 Ii "I '6 ol EmrAN| SHI 5i i 
1| 0/6 | Consolidated Signal Ço. «set I1- ake | AE ds 4% | Do. 4perCent Deb. Stock ......+++- 39 —102,318 6 June Dec | = | = in 
jo memet e wea | ACE rie. fn ja S IDEE ts Bee did mud BA ERNST 
100, 5% | BDo. 5perCent DE Debs. (red.). . 3H Í i9 ^ | n July o e Ca Bit uc SE | 99 —103 | 4 17 0, Feb, Aug | i - ok 
BA | pa ‘Spertent Gum Bek IIIS] DZI [$$ 61 Sept ur scans e DR a EE & —9 |515 01 Jue Dec | «| + (s 
St. 9 Do. 4 per Cent. Deb. STOCK »sesesese x d ec. Trams. Sh......... I — exe oe ee ee i 
s ne eee United ('* A” Sh.) (£3 pd. à as s | Ein AUS 59; Do 5 per Cont A Di Stock . 85'—9] 510 0 | an, July | se | ss x 
S T Do. (£5paid).....«-«. eet ttt ib —2 ee eb, ug 392 +Do. 6 per Cent. '' B ” Ditto 354 —434 13 16 0 | ee July 394' 37 E 
St | 4% | Do. 4perCent Mort. Deb Stock (red) 94 Bb | 518° o jane, De Be Late EIS Teams OE crc UU Y-—h 5416 0! July... | e] e . 
St | 599 | Do, SperCent. 2nd Deb. Stock . 75 —78 | 61t O| Mar, Sept o Do. 6pencent. Cum Probe: marion, 1—12 /4 i6 Oj Jan, July | | se i 
2 AY Electric Construction Co....-++e+es TT H—14 |414 O| Jan, July soy Do Ed Cut Rer m ne 93 —97 5 2 6: Jan, July a = — 
2 1/44, Do. 7 per Cent. Cum. Pref... «s Douce PUER IM dU ces 56? | Madras Elec. Trams. 5% Deb. Stock....| 100 —102 | 4 18 0, Jan, July | s| + 
St! 4% | tDo. 4 per Cent. Perp. Ist Mort. Deve 75 —89 | 5 O O | Jan, July 50) | Manaos Trams & Lt. Co. °5° Debs 89 92 |5 8 6 E a) ULL 
10, 5/0 General Electric (1900) 5% Cum. Pret. ..| 10 —M | 111 9 | June, Dec | 89? | Manila Elec. Ry. $1,000 Gold Bonds....: !03 ~105' 4 15 0 | Feb, Aug | 103} iit 
St. | 4% er Cent. Ist Mort. Debs ......| 92 —97 | 412 6 Ma, Sept i * Mexicc T Rem Go. Com. St 1254 1274. 5 10. 0 5 1253| 1254 nu 
5| 12b | Heniey's Telegraph Works Ord. «2.2. IIIA | 16 0 Feb, Aug Sif |*Mexicc Trams. Go Com Bt Gold Báe| 100—102 4 18 0| 3. | 101 | 100 QS 
5 2/3 | Do. 4j per Cent. Pref. .... eee rtt 4—5% '4 9 O | Feb, Aug 20 Do. 69^ 50 yr. Mort. Bds M 1021 —1044 5 14 6 | a 1031 1031 FH 
St Ry Do. 4} per Cent. Ist Mort Deb. Stock..| 101 —103:4 7 o | Mar, Sept 44%: Montreal ?^ct. Ry. Sterling yn per Cent. ran 
India Rubber, Gut. Per., &c., Works Ord. 81—91 DE Feb, Aug i Debs. (1922) (Nos. 601 to 2,002) 100 —102 4 8 O | Feb, DAE n m SS 
10' 5/0 Do. 5per Cent. Cum. Pref. UD 34$—101| 4 15. 3 E 43941 Do. do. (Nos. 1 to 4,600) ........ 100 —102 14 6 6 jol .. 
100| 4% | Do. 4perCent. Debs. (red) sre.. 90 —93 |4 6 O | April, Oct ake ome a Or ee ECT de 20 May ce Side eee 
St.| 592 goign m nie 24 o Ist M Stk ES 6 0 0, "m | 5% | Do. Ist Mt. Db. Stock UNUUNSNNU 9)» —102)4 18 O0 Jan, July Hose | o 
TUCTION GO. «essc i* — ee . o i 
i) Richarasoas, Westgarth &Co,Lu,Ord|  d— SO Nov. s e mE SE 549 e fejs 
ent. Cum. Fret. ... «c7 X oe , 9/ Jet Mort. Deb. Stk. ........ — (4 oe oe ae 
st | ajh! Do. 44 per Cent, Perp. Deb. Stock...-| 67 Zio |e 8 6) Jas July Mi ene te Mot bs SITLL] IM 15713 3 6 no 101494 Ae 
S! .. | Simplex Conduits 6 per Cent. Cum. Pref| 4$—5 P i 59. Do. 30 yr. Gold Bnds.......ceseress 1031 1044 4 16 0 és | 1036) 103 ^ 
12/3124 |t Telegraph Construction & Maintenance. . 321—344 | 6 3 6 | Mar, July 59 Do. 50 yr. Mt Brds.svis eua xus cs 931 —1001 5 0 6| i EZ 99 ! 
100/44; 4 Do. 4 poene ponit Bonds(1909)....| 98, 09 | 4 5 d dum July $ | Sao Paulo Tramway, Lt. Power $100 St.| 265 —270 | 3 14 0 b on i05 B 
, t r 27 432 9 e $500 — À e ; ` 
I Uo Dor per Cent. non-Cum. ‘Preference. ibe id H " : | «e i De pad e pars CORN Deb x. 107 —109 | 4 11 3 | Si i 2S 109 | 108 &m 
e — ee — oe ee 
St | 3% | Do. 4berCent Ist Mort. Db. Sk. (red.) e eee [uns De (jx Toronto Ry. Co; ISE Mt 41% Seri Bade) 24 IRE 479 | Mio: ] 
d Mort. Deb. (red.)| 1024 — | une, 
100 44% | Do. $i per Ceata] Mort. Debs. Scrip.| 104 —106 | 4 14 3! — .. Colonial and Foreign Electricity | " 
10| 12% [, 6 White & Co 69% Cum. Pref. ++... 144—158 |715 0, C Supply, &c. | | 
ll 2 auan i RE uu zt E | PU Oct 3» | Aud ace Supply Ca: 6% Cu. B | vos Idea : " : | Mar, Sept |. is E n 
St. | 4% Do. 4 per Cent. Ist Mort. Debs. ....-. — | 613 O0, May, Nov 2/5 | done ES RE 6° Cum. Pref. ...... Ub—12k 5 1 0, 4. | c | . | 
Telegraphs. 44% Do. 4) per Cent. Deb. Stk. (red.) | 3 ee 411 6| Jan, July! > oe 
10! 8'0 | Amazon Telegraph .......«-* setes? n7 5 3 0 June Dec. 5% | Do. 5p 2 ut and Moe Deb. Stock.. —: ? l ^ | duce n E 
100] 5% | De. SperCent Debs (red) y=.: oh 4 9 9| £M EA i: ep caede he | deos liis a e Bar oe ! 
St. | 15/0 Ainoan TelegtapCIe essen ul Tih 5 6 6 F'My ASN In 1101100. 5% | Calgary Power Co. 5% Ist Mort. Bnds..| 951—974 | 5 2 6 oe m MES 
2 He. pe Ed TETTE ecc #25 —26}3 5 15 0 F,My,Ag, 26 : 25 is i Ur Wenden en Elec. Co, Com. St. St. PET. oy m | : i 5 oo : - 
Sad NI quee 12 415 3 ,Ap, ,O ee | oe | Do. m OCK cott nn DE ee vt et 
St 4% Commercial Cable p r Cent. Deb. Stk. Sheep coh HE JnAp Jy D] T fioo 5% Castner Electrolytic Alkali Got USA) 4. ien | Severe ee ee 
10| 10/0 | Do. Preierence 10 per Cent... - M nan $14 0 | ..| 5% | Elec.Development Co. of Ontario $502 vs 95 —97;|5 3 0 » 904 950 G. 
E | Do. To ner Gant Cum Profi... 7—7} 1613 0 | i t| 5% | Elec. Supply Co. of Victoria 5 per Cent) a, Motore ee eee 
3p | Diet Unite Ste Gaelige beirdd 28—100 | 419 8 AKI C31 CREE TP | E 
m 44% [t Easter Mak fastens Cable AES 123 —13115 7 0 1282/10). Kalgoorlie Elec. Power & Ltg. Ord. " im oe jud Du r z en 
St 25 | [NE per Cent. Pref. Stock ....... 77 —3 |4 8 6 ó 0/7} qum 6 per A e dcr SEE i 1027106 i 4 2 pril, Oc RE Mee i. 
St | 4% | r Cent. Mort. Deb. Stk. (red. 2-11 ae Pads ane Ge "ud n 2 id 2 il. s eo] 
St 2/6 + Eastern tension. eise de ioe | t. | 50/0 Melbourne E. S Co. Cons Ord. Stet.) 113 —112' 2 2^9 je TERRE bs 
Stock eeose- "| 93 —101 (3 19 0 = a: ^ 
pz 25) 45° DT SAL 4 Deb, Stock - Sub. Debs 97 —100 |4 0 0, t | 5 Do %e ist Morte, ae ae ue 102 —105 | 4 15 0} Jan, July | 13 | ` Lu 
10| SP! GN. (of Copenhagen) with coup 85...) 27-29 18 $ g : Be o iSt NOT | gy ol. |S 9 6! Jan, July | 9b) % E 
25| 52/6 | Indo-European a Common 1...10] 90 —94 |8 6, 0 «s ps Power Co. Gom St......:] 94 —. (6 3 0 | Jn. Ap AO Polio us 
duda = 5 9 6 t' $| Do. 7% Cum. Pref. St.............. —} ay, | d SP 
Mak vs Wireless Taig, Go. 11111111 os (39 6 :| so} | Do. 5% Ist Mort. Gold Bnds......+.. 10) —102 | 4 19 0 | Feb, Aug iu n “es, 
t aroni g Barti 2 ios 216 0 100 5% tMonterey Rly. L. & P. Co.ist Mort.Db.Sk| 83 —99 |511 0 M E Er 2 
Do, & dá el. ican. Dba.(red.) 98 —100|4 0 0 100 Montreal Lt., Ht. & Power Co, Cap. St...| 233 —245 |3 5 0 F,My, A,N : is 
Tipt Coast of ....| 1H—! 419 St. 5% Northern Lt., Power & Coal 5% Gd. Bds.| 39 —42 |519 0 - "b mo T$ 
tie -di per Cent. Debt. ...cccccceres IAZ 140 6 . Be | £10 | River Fiate Elec. Co. Ord. Stk. .... ...| 240 —250 | 4 0 O | April.... | ++ | 7 
ud PANAMA .eeceeoreceecsces| 258—248 | 4 7 0 St | 6% | Do. 6 per Cent non-Cum. Pref. Stk...| 109 —114 | 5° 5,0 | May o ++ | 7 
24 ey ahaa ad 2 it 511 6 St. 5 Do. 5perCent. Deb. Stock ....««.... 101 —103 | 4313 0 |.Jan, July TARTE 
TITTLE 1 517 0 .. | $i shania Wa Ta Co. $100 Cap. St.) | 155 cde? 6 $ a ). 159] | 10 
taie 417 6 E. Cent. $500 Bonds .......-..| 108 —110 | 4 11 O Jam Jur] | toad 
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The Imperial Wireless Scheme. 


ELSEWHERE in the present issue we publish the text of | 


the agreement between the Government and Marconi’s 
Wireless Telegraph Co. for the establishment of an Imperial 
Scheme of wireless telegraphy. Certain details have 
already appeared in regard to this scheme, but nothing so 
That it is of a sub- 
stantial character will be gathered from the fact that each 
installation is to cost £60,000, apart from the site which 
is to be provided by the Government. It appears also that 
the cost of buildings and expense of trial working are to be in 
addition to this sum. We think that the Marconi Company 
ls to be congratulated on obtaining such a favourable 
arrangement as the payment of royalty for a period of 28 
This royalty is at the rate of 10 per cent. of the gross 
receipts. It should be mentioned, however, that if the 
Government adopts a system which makes no use of valid 
and still unexpired patents owned exclusively by the 
Marconi Company, and ceases to use the Marconi patents, it 


may terminate the royalty period at any time; and in any 


years. 
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case the agreement and rovalty period are terminable at the 
expiration of 18 years, subject to six months’ notice. Under 
these cireumstances it is a little difficult to understand why 
the Government should continue paving rovalties for a 
further period of 10 vears. It appears, however, that at the 
end of the longer period the PostMASTER-GENERAL would be 
free to use indefinitely without further payment any Marconi 
patents which have been or are in use at any of the stations 
that are the subject of this agreement. It is provided that 
the speed shall be 20 words per minute under the duplex 
ordinary system, and 50 words per minute under the 


: simplex automatic system. As to the receipts, it is remarked 


that no accurate forecast of revenue and expenditure is 
but it 1s intended that the service shall be self- 


and that rates shall be fixed accordingly. The 
The present 


possible ; 
supporting, 
Government retains full discretion as to rates. 
intention is that the charge to the public shall be built up 
out of terminal and transit rates for the respective stations, 
each station being credited with its own rates, and debited 
with its own expenses. It is clear, therefore, that com- 
petition will arise between the Government system of wire- 
less telegraphy and the system of submarine cables run by 
private enterprise, and it will be interesting to see in due 
time whether the lattergwill be in any way adversely 


affected. 


[in 


AT the same time a draft specification has been issued of 
the wireless installations included in the Imperial Scheme. 
As will be seen on reference to another column, this is neces- 
sarily of a very general character, merely defining the type 
of plant that is to be installed. The most interesting 
feature from the wireless telegraph point of view is the 
fact that the wave-lengths of all stations are to be as great 
as possible between the limits of 17,000 ft. and 50,000 ft., so as 
to ensure reliability of reception at all times during the day 
and night. It seems a little odd to find wave-lengths 
specified in feet instead of metres, and we should have 
thought, considering the fact that wave-length will convey 
nothing to Members of Parliament who have to consider the 
matter, this quantity might have been expressed in the much 
more usual metre. The wave-lengths transmitted from any 
one station will in all cases be at least 25 per cent. different 
from those transmitted from other stations within its normal 
range. In the case of the English station the wave-length 
for communication with Egypt wil be about 30,650 ft. 
With a view of preventing interference, there will bea 
difference of 5 per cent. in the wave-lengths emitted from 
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any one station, so that undesired wave-lengths may be 
easily tuned out at corresponding receiving stations. It is 
stated that the above-mentioned wave-length for the 
English station has been selected so that there will be no 
interference with other high-power stations existing or in 
contemplation within its range. Where a station is required 
to communicate in more than one direction separate trans- 
mitting circuits have to be provided ; and in order to render 
the working as easy as possible, the note of each station 1s to 
differ from that of any other stations within its range, 
though means are to be provided for slightly altering the 
note of any one of the transmitting circuits if this may be 
found desirable. The receiving and operating station is to 
be situated at a distance of not less than 10 miles from its 
transmitting station, suitable provision being made for the 
electrical connection of the two. 


A 2,000-kw. Unipolar Generator. 

ELSEWHERE in this issue will be found an abstract of a 
Paper by Mr. B. G. Lame, which was read at the recent 
annual convention of the American Institute of Electrical 
Engineers. This Paper describes the development of a 
2,000 kw. unipolar generator. Apart from the interest 
which is taken in the unipolar, or, as it is more correctly 
termed, homopolar machine, and the large size of the gene- 
rator in question, we wish to draw attention to the character 
of Mr. LAMME's Paper. Instead of describing the finished 
and satisfactory machine, the author relates its history from 
the moment when it was first put on test and unforeseen 
troubles arose. What these were, and how each was re- 
medied, our readers will find on referring to the abstract of 
Mr. Lamme’s Paper, which latter is of a type not without 
parallel in the annals of the American Institute—we re- 
remember only two or three vears ago a Paper bv Mr. 
W. S. Murray in which the author dealt with the difficul- 
ties experienced on the pioneer single-phase railway instal- 
lation in the States. Such Papers should prove of the 
greatest utilitv to other engineers tackling new problems, 
and the pertinacity with which in the case of the homopolar 
machine the manufacturers endeavoured—finally with 
success—to evolve a satisfactory machine is an encouraging 
example for others faced with similar problems. We are 
glad to see that the author does not omit a word of praise 
for the customer, who certainly had, we hope, a unique 
experience of electrical machinery. 

—»—— 
Tramway Power Expenses. 

So many inaccurate statements have been made from 
time to time as to the cost of power where a tramway under- 
taking is supplied. with electrical energy from its own gene- 
rating station, that we are pleased to see the true cost 
clearly set out in the annual analysis and accounts of the 
Leeds City Tramways. In making comparisons of the cost 
of energv purchased and energv generated, the mistake has 
frequentlv been made in the latter case of omitting rates 
and taxes, insurance, management and all capital charges. 
The importance of these items is seen in our analvsis of the 
Leeds accounts, the cost per unit being increased from 0-384. 
to 0-80d. bv their inclusion. In the case of the Glasgow 


Tramways, moreover, the further item of depreciation is 
included in the statement of power expenses, thereby 
bringing the total cost per unit for the past year to 1-15d. 
Taken in conjunction with the figure set out by the Leeds 
undertaking it is evident, therefore, that large tramway 
undertakings purchasing energy at about ld. per unit are 
not being unfairly treated. 


— M 


The Late M. Poincaré.—The Royal Society was represented 
at the funeral of M. Poincaré by Sir Joseph Larmor, senior 
secretary of the Society, and Mr. F. W. Dyson, Astronomer 
Royal. 

Electric Propulsion of Ships.—The proposal to form a Royal 
Commission to inquire into the use of oil and of internal com- 
bustion engines in the Navy probably foreshadows important 
investigations of the claims of the electric drive for marine 
propulsion so persistently put forward by Mr. W. P. Durtnall. 


Automatic Telephones.—The Post Office evidently intend 
to obtain experience of automatic telephony on a larger scale 
than is provided by the small exchanges at Epsom and Cater- 
ham, since we learn that an order has been placed with the 
Automatic Telephone Manufacturing Co. for a 10,000 line 
exchange at Leeds. 

Royal Engineers (T.F.)—Major (Hon. Capt. in the Army) 
E. H. Leaf, A.M.Inst.C. E., of the London Airline Telegraph 
Co., has been appointed Lieut.-Col. of the London District 
Telegraph Companies as from July 13. 

Lieut.-Col. and Hon. Col. Sir John Wolfe-Barry, of the 
Engineer and Railway Staff Corps. has resigned his commission 
from July 20, and is granted permission to retain his rank and 
to wear the prescribed uniform. 


Meter Approved by Board of Trade,—On July 22 the 
Board of Trade approved of the construction and pattern of 
the Adnil single-phase, two-wire alternating-current watt-hour 
meter, type B.E., provided the meter be constructed as de- 
scribed in the specification and drawings deposited at the Board 
of Trade, dated July 9, 1912, and numbered H. 9,256, and in 
accordance with the pattern meter, No. 105,177; and the Board 
have also approved of the means provided for fixing and con- 
necting such meters. 


Immingham Dock.— The new dock constructed by the Great 
Central Railway Co. at Immingham, and of which the elec- 
trical features were described in THE ErEcrTRICIAN of March 
22nd and 29th last, was opened by His Majesty the King on 
Monday last. The King, accompanied by the Queen, went on 
board the steamship " Killingholme," and on the King 
pressing an electric signal the lock gates were opened and the 
vessel passed into the dock. After an address from the Great 
Central Railway Co. had been presented to His Majesty by Sir 
Alexander Henderson, chairman of the Company, the King 


declared the new dock open and that it should be known as the . 


King's Dock. Mr. Sam Fay, general manager of the Company, 
was then summoned to the King's presence and received the 
honour of knighthood. 


Cable Interruptions. Date of Interruption. 


Latakia—Palura 24d ame RE TRE RDR ES May 26, 1910 
Cadiz—Tangier ............-. — Á— TER Feb. 27, 1912 
Alhucemas — Penon de Ja Gomvra......... esee Feb. 28, 1912 
Ceouta—Este pone: 435) oet or Lr os Che cec aug eta . Feb. 28, 1912 
Melilla —Chafarinas ........cccececcecceeee eet Feb. 28, 1912 
Cádiz « l'eteritla. i oos rere reb Feo uev Eras cH Feb, 29, 1912 
Jeddah—Suakim es.. lesen eee Mar. 4, 1912 
Chafarinas—Nemours ................-... —— April 10, 1912 
Salonika— Lemnos ................. T A April 18, 1912 
Chio—Tenedos .......sensrossesersenesssseseresa..sreso . April 20, 1912 
Syra—Chio (1 and 2) .................. esses . April 20, 1912 
Scalamova—Samos ............ sees April 21, 1912 
Marmariza—Hhodes........ E a sa ode oe rai ted . April 21, 1912 
Bessika— Tenedos —..........ee erecto April 24, 1912 
Kotonou—Libreville ................. ee eere . June 12, 1912 
Poulocondore— Pon!ianac........ ......... dise a July 5, 1912 
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«The Polytechnic Engineer."—We have received a copy 
of Volume XII. of this journal, which is published annually 
by the undergraduates of the Polytechnic Institute of Brooklyn. 
The volume comprises 131 pages, and includes a number of 
interesting short articles, of which seven have been written by 
former graduates of the Institute. Among the contributions 
we may particularly mention " Rush-hour Traffic Conditions,” 
bv Prof. Samuel Sheldon (professor of physics and electrical 
engineering at the Institute); “ Effective Current Values of 
Decadent Electric Oscillations,” by Erich Hausmann; '* Equi- 
valent Tooth Cross-sections of Dynamos,” by Raymond J. 
Fichthorn; and ‘“* A Wireless Telegraph Station,” by Irving 
Weed. The last-mentioned article describes the method of 
constructing a wireless station on the roof of a warehouse. 


Electrically Worked Pumping System for Fire Service.— 


“ Engineering News ”’ gives an account of a high-pressure 
pumping system for fire service which has recently been 
installed at the Oliver-street pumping station in New York. 
The idea is to divide the system of high-pressure water mains 
into sections by means of motor-operated valves controlled 
by electric switches at the pumping station. The sections are 
arranged to be independently supplied with water from separate 
pumps. Ín case of a break in the main, which would be in- 
dicated at the station by a drop in pressure over the whole 
system, the motor-operated valves would be closed. The 
pressure will then remain low in the affected section, but it will 
rise again in the sections where there is no break and the entire 
pump capacity can be concentrated, if required, on these 


sections. 


Automatic Booster Installation.— According to the “ Elec- 
trical World," the 75 kw. battery-charging motor-generator 
booster in the MeComb sub-station of the Detroit Edison Co. 
includes a number of automatic protective features. This unit 
is used in connection with the 11,000 ampere-hour 80-cell 
storage battery, and consists of a 110 H.P. motor driving a 
55-volt generator designed for 1,300 amperes. The motor panel 
is arranged with an automatic overload trip, as well as a no- 
voltage release coil inserted in the field ciremt. The generator 
is similarly protected, its trip being interlocked through a back 
contact with the motor circuit-breaker. Operation of the 
motor circuit-breaker for any cause will also open the generator 
switch, preventing the battery from discharging back through 
the generator. If the generator circuit is overloaded or inter- 
rupted the operation of its switch opens the motor circuit. 
Similarly, any interruption of the field circuit automatically 
removes the unit from service. 

High-Voltage Motors for Mining Work.— According to the 
“ Electrical Review and Western Electrician," the Empire 
District Electric Co. has been installing 2,200-volt induction 
motors in the mines around Joplin, Mo., the depth of the motor 
below the surface being several hundred feet in many cases. 
The service has proved entirely satisfactory. The Company 
has found that by a proper study of the problem all the 
apparent difficulties may be easily overcome. Nine vears ayo 
the Empire District Company had not a motor connected in any 
of the mines; to-day the mining load on its mains is approxi- 
mately 20,000 H.P. Moreover, a strong force of canvassers 
and engineers is kept busy, with the result that the load is 
constantly increasing. The Company owns and operates four 
large generating stations near Joplin, and when the hydro- 
electric station of the Ozark Power & Water Co. on White 
River is finished, transmission lines from this plant will also 
supply power to the Empire Companv's system. Power will 
be transmitted from the Ozark plant, near Forsyth, Mo., a 
distance of about 135 miles. Near Joplin the voltage will be 
stepped down to 33,000, which is the pressure at which the 

fransmission system of the Empire Company is operated. 
ransmission is at 66,000 volts. l 


es Storage Battery.—According to the “ Electrical 
! orld, the largest storage battery in the world has recently 
s eyes by the Consolidated Gas, Electric Light & Power 
ds altimore, U.S.A. The battery comprises 152 cells, each | 
ot which contains 133 plates. The cells are arranged in four - 


| rows and are covered with heavy glass plates. 


l at the six-minute rate is 11,000 kw. 


2 The total 
weight of the equipment is 616-5 tons, distributed as shown in 


the following table :— 


ana | oan 

Articles. Weight Articles. | Weight 

in tons. | : in tons. 
Tanks sivceesSteaiateseeasetys | 72-0 | Porcelain insulators ...... | 9 
Glass plates ............eese | 18-0 |) Copper "bus bara ......... 18 
Electrodes” «pies oriens 303-0 | End-ccll switches ......... 6: 
Lead "bus bars and lugs...) 13-5 Separators eere 21 
NOI osonkesu dox etre bed 138-0 | Miscellaneous equipmen. | 20 


The battery is kept connected to the bus bars supplying the 
direct-current service, and in the event of any interruption 
will immediately assume the load without any interruption 
to the service. It will deliver 44,000 amperes at 250 volts 
for six minutes or 11,000 amperes for one hour. The capacity 

The battery is thus 
able to carry the entire direct-current load on the system for a 
period varying from 10 minutes to several hours, depending 
on the magnitude of the load at the time of discharge. The 
sub-station where the battery is installed receives energy from 
the Westport station and from the Highlandtown terminal 
station at a pressure of 13,000 volts. The pressure is stepped 
down and the energy converted into continuous-current by 
rotarv converters and distributed underground at à pressure 
of 250-125 volts. 

Shunting Locomotive for the New York, New Haven and 
Hartford  Railway.—According to the “ Electric Railway 
Journal," among the numerous locomotives now used on the 
New York. New Haven and Hartford Railway is one that is 
arranged for centre cab control. The radical feature lies in the 
fact that this locomotive has but one operating and controlling 
equipment, which is mounted in the centre of the cab. Thus 
the engineer has but one place in the cab for operation in either 
direction, the same as he would have in running a steam shunt- 
ing engine. The master controller is suspended from the roof.. 
The locomotive was equipped in this manner in order to deter- 
mine which was the better arrangement for shunting service, 
a double-end control (duplicate operating and controlling equip- 
ments at each end of the cab) or a centre-cab control (a simple 
operating and controlling equipment mounted in the centre of 
the cab). The superstructure is of the " steeple type" with 
the control cab in the centre and two sloping-end hoods pro- 
tecting the switch group and auxiliary apparatus. Articulated 
trucks with four 192 m.P. single-phase Westinghouse motors 
are used, the motors being spring-supported above each pair of 
wheels. Power is transmitted through a gear on a quill which 
surrounds the driving axle and is carried in bearings at the 
bottom of the motor frame. Completely equipped the loco- 
motive weighs 77 tons, and is capable of exerting a tractive 
effort of 40,000 Ib. up to 6 miles per hour, when taking single- 
phase current at 11,000 volts from the overhead line. 


Large Hydro-Electric Generators.— The “ Electric Review 
and Western Electrician” describes a large hydro-electric 
generating unit which is to be installed in a station at 
Keokuk on the Mississippi. The station will have an ultimate. 
capacity of 300,000 H.P. and energy will be supplied at 110,000. 
volts to St. Louis, a distance of 135 miles, as well as to other 
neighbouring towns. | Each turbine and generator will form an 
independent unit. Each wheel, mounted on a vertical shaft. 
25in. in diameter in a spiral chamber, 21 ft. 3in. in 
diameter, and moulded in the concrete substructure, will 
operate at a constant speed of 57-7 revs. per min. and will 
have a normal capacity of 10.000 H.P. The generators are to 
be installed on top of the wheel pits directly over the turbines 
and will be direct-connected to the vertical wheel shafts by 
forged steel flanged couplings. Three-phase current will be 
generated at 11,000 volts. Direct-current excitation for these 


generators will be supplied by 100 kw. motor-generator sets 
for which the operating current will be secured from a 2,000 kw. 
alternating-current waterwheel-driven generator. Ei ght water- 
cooled 110,000-volt transformers will be installed for steppin 

up the voltage of the current for distribution over the hls 
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[2.270 Trigvet. Mercury-vapourlamps. (30/8/11, France.)* 


12,273 Bovp & TANNAHILL. Electric fuse. 


May 24, 1912. 

12.313 SrEMEws Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) Clutch gear for 
Hughes telegraph apparatus.* 

12.330 MariHEws. Electrical heating apparatus. 

12.347 Fercuson. Hvyeienic shields or protectors for transmitters or reczivers of tele- 
phones, speaking tubes, and instruments of a similar nature. 

12.367 MANN. Vacuum electric water heater.* 

12,374 STERLING TELEFHCNE & ELECTRIC Co. & BELL. 
and the like. 

12.376 Berry & ManKHaM. Ironclad changz-over switches and fused switches. 

12,379 Boscu. Timing devices for the electric ignition of internal combustion engines. 
(14,7,11, Germany.)* 

12.380 SOCIETA ANONIMA OFFICINE GALILEO. (31/5/11. Italy.)* 

12,381 NAYLOR. 


Telephone installation for mines 


Electric searchlights. 
Holders for incandescent electric lamps. 


May 25, 1912. 
12.425 ABEL-MusGrave. Electric printing. 
12.444 DAN & ROTHLANDER. Arrangement of receiving stations for wireless telegraphy.* 
12,445 Gipson. Couplings and means for fastening wires together and to the terminals 
of electric batteries. lamps, walls and other apparatus or appliances. 
12,449 Be Bore LEN GALILEO. Operating electric searchlights from a distance. 
( iv, , ta y.) 
12,469 Granitz. Drawing of wires and more particularly of tungsten and other. metal 


filaments, 
May 28, 1912. 

12,505 Maurice. Storine and charging of electric hand lamp and like secondary batteries 

and apparatus therefor. 
12.509 TavroR. Clearing faults on alternating-current systems. (Addition to 27.560,11.) 
12.545 THomrson. Combined transmitters and receivers. (20,6,11, U.S.)* 
12.547 Corwin. Telephone exchange systems.* 
12,556 Scorr. Electric hand or pocket lamrs. 
12.569 VENNER. Electric heating and cooking devices. 
12,592 DeutscHe Beck BOSENLAMPEN-GESELLSCHAFT M.B.H. Arc lamps. 


Germany.)* 
12,604 Western Evectric Co. (Western Electric Co., U.S.) 
May 29, 1912. 


| 
12,644 PritcHarp. Telenhonic relays and the like. 
12,045 CuRLETT. Electric machines. 
12.653 PnRéBsT. Electromagnetic curtain holder. 
2,679 mo & HENRY. Trolley wheels for use on cars of overhead system electric 
railways. i 
12,680 ScHNEIDER. Operation of electrical clocks by electric waves. 
tion on 3.965 12. Feb. 16.)* 
12.682 Sprona & McCoy. Alternatine-current distribution systems. * 
12.687 RovzET. Synchronous motors.* 
12.692 ScHUCHARDT. [ncandescent lamp-sockets.* 
12,701 SrronG & McCoy. Electric fuses.* 
12.709 Sziirg. Telegraphic photography. (2,6 11, Germany.)* 


May 39, 1912. 

12.713 Woon.  Lues of accumulators. 

12.728 Stevens. Petrol-electric transmissions. 

12,738 SIEMENS SCHIUCKERTWERKE G.m.8.H. Earthing arrangements for electrical 
systems. (305.11. Germany.)* 

12,752 Huggers. (Julius Pintsch Akt.-Ges., 
alloys of tunesten and the like metals. 

12.757 Ivinson & Bryant. Electrical apparatus for medical and other purposes.* 

12.761 Sin W. C. ARMSTRONG, WHITWORTH & Co. & WRioHT. Electric boat hoists. 

12.764 Mort & KuscHEwiTZ. Protecting telegraph lines against inductive action from 
neighbouring circuits. * 

12.775 Swan. Tharmo-electric piles or generators. 

12.784 MouLIN. Repairing electric incandescent lamps.* 


May 31, 1912. 
12,892 Rickarps & BeocKLEBANK. Electric lamp lock for electric light holders. 
12.809 FosresterR. (Marshalltown Motor Material Mfe. Co., U.S) Spark plues.* 
12,833 ELEKTROMOTOREN-WEFRKE HERMANN GRADENWITZ Electric conveyors or trans- 
porting devices. (31,5 11?’ Germany.)* 
12.834 TayLer. Chareing and discharging electric accumulators or secondary batteries. 
12.847 GELL. Automatic switching system for telegraphy and the like and apparatus for 


the sam». 
]une 1, 1912. 
12.892 Fietcins. Friction clutch gear. 
12,998 Becker. Prevention or control of excess voltages in electric conductors. 
G»rmany.)* 
12.922 Gipson. Wall plugs or other couplines for electrical purposes. 
12,951 & 12.952 Scc. ANON. MONTBARBON. Electric induction machines. 
8, 11/11, Belgium.)* 
June 3, 1912. 


Telemeters. (3177 11, Germany.)* 
Electric safety lamps. 
Telephone exchange systems. 

12.974 Aitken. Telephone switching systems. 

12.975 Aitken. Branch telephone exchange switchboards. 

12.978 Franks & HALL. Maenetic eear changer. 

12.980 sa Bros. Dynamo Works. (Siemens Schuckertwerke G.m.b.H., Germany.) 
Switches.* 

13.001 N&gvruRGER. Portable electric lamps.* 

13.005 CLIMENT. Apparatus for long-distance telephony.* 

13,046 Ssrrox-JoNEs. (F. Jacovicllo & Jacoviello Soc. Anon., 
denser.* 

13.048 PATENT Corpn. & THOMPSON. 


(29/5/11, 


Telephone repeaters.* 


LI e ı , ] D * 


(Divided applica- 


Germany.) Manufacture of filaments or 


(5/1/12 


(22,6/1l and 


12.962 ZeErss. 
12.966 RILEY. 
12.973 AITKEN. 


Italy.) Electric con- 


Manufacture of filaments for incandescent lamps. 


June 4, 1912. 
Pendants for gas and electric lights. 
Instruments for E recording the surface contour of track 


13,061 Hass£tLt. 

13,063 CHADWICK. 
rails. 

13.079 WATERHCUSE & SIMPLEX CONDUITS. ' Devices for ensuring electrical continuity 
in metallic conduits for electric cabies. * 

13.038) Frisey. Electrical immersion heaters. 

13.038 Craver. Switchboard connecting cords and the like. (Addition to 11,306/12.) ] 

13.31) ANcerRsON & Fritts. Terminals for electric conductors. * 

13.138 Cowrer-CoLes. Electro-derosition of metals. 

13.139 Ce wrER-C. 1 gs. Production of fine wires. 

13.152 WiLLIAMSoNH. Portable electric light fixtures.* 

13.155 Hevrtiey. Electric telegraphy. 

13.197 Precuer. Telephone receivers.” 

13.158 Hoosson. Electrical hits, 

13.162 Priest. Dynamo-electric machines. (18.1.12. U,.S)* 

13,171 HEPb5URN. Securing electrical contact with and continuity of the wire atmouring 
on electric catles where the cables are joined together or where they are con- 
nected to apparatus. 

June 5. 1912. 


13.195 Wynne. Elctrical switches. 


13.208 Poore. Control of electric pressure and current regulators. (Addition to 
23.314 10.1 

13.208 Cuarman. (Ernest Herbert Stuart Chapman, India.) Electric signalling lamp. 

13.218 Honic. Polarised electrical receiving instruments. 

13.233 Pierer.  Electro-mechanical propulsion systems for trains. (27/6/11, Ger- 
many.)* 


13,250 Asimnon Coat Co. & McKie. Method of protecting electrical systems from 
cakages J 
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COMPANIES’ MEETINGS AND REPORTS. 


Electric Construction Co. (Ltd.) 


The nineteenth annual general meeting was held yesterday, Sir IrvIxG 
COURTENAY presiding. 

The SECRETARY (Mr. David Willock) having read the notice con- 
vening the meeting and the report of the auditors, 

The CHAIRMAN then said: Before proceeding with the bus of 
the meeting it is my sad dnty to refer to the death of aur chairman, Mr. 
Walter S. B. McLaren, M.P. Mr. McLaren joined the board five vears 
ago. and his wide commercial experience and extensive connections 
among large industrial concerns in the country were of great value to the 
company. As a colleague on the board Mr. McLaren wes highly esteemed ; 
his opinions were sound and pronounced, but always sympathetic and 
considerate, and his death at a comparatively early age is deplored by all 
the members of the board and the staff. ‘The board has already con- 
veved to Mrs. McLaren an expression of their deep sympathy in her 
affliction, but I have no doubt that the shareholders will desire on their 
own behalf to convey their sympathy to Mrs. McLaren, and 1 therefore 
ask vou to signify vour wish by rising in vour places. The directors have 
done me the honour of electing me to the chair. and, while I had great 
hesitation in accepting oflice, 1 was influenced by the fact that we have 
a managing director who devotes his whole time to this company's 
business and its allied undertakings. I need hardly assure vou that I 
appreciate the honour highly, and no effort will be spared on my part to 
io harge efficiently the duties which devolve upon me. 

Gentlemen, I have peculiar pleasure, on the first occasion of presiding 
at our general meeting, in presenting accounts which show a net profit 
approaching that of our earlier years. Indeed, on comparing the results 
of last vear "with the past, I was somewhat surprised to find that the net 
profit earned exceeds some of the years when we distributed a larger 
dividend. After the protracted period of depression through which we 
have passed, however, the board feel that they are consulting vour best 
interests in providing liberally for © reserves,” and they therefore recom- 
mend the distribution of 33 per cent. on the ordinary shares, compared 
with 21 per cent. last vear. The works have been fully employed through- 
out the vear (the number of machines produced again forming a record), 
and I am pleased to say that our products continue to enjoy their repu- 
tation for high-class design and workmanship. We are steadily increas- 
ing our exports to foreign markets, and the growing demand for electrical 
machinery at home warrants us in expecting a continuance of the en-. 
hanced profits cerned during the past two years. 

Notwithstanding the general industrial unrest which has rese d 
the relations with our workmen continue. | am pleased to sav, to be of the 
most satisfactory cheracter. Like everybody else, we felt the result of 
the coal strike, but having secured a good stock of fuel and raw material 
we were able to keep our works going without cessation, although con- 
siderable inconvenience was suffered and exira expense incurred. With 
the view of economising the supply of fuel during the strike, the manage- 
ment at the works introduced what is known as the‘ " one-break system,’ 
and so satisfactory did this prove that it was decided to adopt it per- 
manentlv. Under this system the works do not open until 7:30, the 
interval for breakfast being abolished. The total number of hours 
worked per week is now 50, as compared with 53 formerly, but careful 
investigation has shown that there has been no reduction in the amount 
of work produced, and there is little or no time lost through unpunc- 
tualitv.. The change is very popular with the workpeople, and I am 
satisfied that it will tend to contirm the feeling of contentment which is 
vital to the welfare of such a concern as this. The Insurance Act will 
involve a considerable increase in standing charges, and whether, as 
alleged, we shall reccive a quid pro quo in increased efficiency, experience 
alone will prove. However, as behoves every good citizen, we shall do 
all that we can to administer the act in a proper spirit, recognising that 
its principlesare sound and that anything that is done to ameliorate the 
conditions of the infirm or unemployed must be for the genera] good. 
Since the end of the financial vear the board has redeemed £7.700 of 
debenture stock. The stock redeemed will be ke pt alive (like the pre- 
vious purchases) for the purpose of re-issue if required, but this we regard 
as only a precautionary TEAC. The total amount of debenture stock 
outstanding is now £175,000, compare | with £250,000 three vears ago. 
The gradual reduction of the company’s indebtedness enhances the 
value of the preference and ordinary shares, and it is the intention of the 
board, if opportunity offers, to reduce still further the amount of debenture 
stock outstanding. 

Dealing with the accounts, there is really very little that Dean say. All 
the items in the profit and loss account are strictly comparable with last 
year, the outstanding feature being an increase in income of £6,418, while 
the expenditure has only increased £1,095. This proves again what we 
have always said, that we looked to increascd overturn for increased 
profits, seeing that a larger volume of business can he handled without 
any material increase in expenses. The balance sheet exemplifies our 
strong financial position. ‘The prudent and gradual realisation of our 
holdings in other companies has enabled us to discharge a good part of our 
debenture debt, and the attention to reserves has put us in possession of 
liquid investments which enable us to view with equanimity any recur- 
rence of the acute depression which prevailed a few vears ago. Of such 
recurrence there is no indication at the moment. I shall not attempt to 
prophesy, but I am entitled to say that out prospects for the new year 

are satisfactory, and we have every reason to hope that we shall come 
before you next year with a report as good as, if not better than, that we 
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upon the consolidated ordinary stock for the half-year, deni 
£2,194. Is. 8d. to be carried forward, against 13 per cent, per annum an 
£2,797. 19s. lld. carried forward at the corresponding period last year. 
12,510,728 passengers were carried, compared with 12,840,839 and 
13,318,622 passengers in the December and June half-vears of 1911. 
The reduction in the dividend is to be attributed to the coal strike and 
consequent loss of trafic and increase in the price of fuel and to the keen 
competition of omnibuses and tramways. It should be borne in mind 
that the receipts of the last three weeks of the half-year compare with 
those of last year in which the Coronation festivities and functions took 
place, when the traffic was exceptionally heavy, and when other unusual 
receipts further augmented the revenue. The acceleration in the speed 


of the trains is being experimentally developed with the object of coun- 
The subway connecting the stations of 


now ask vou to approve. T now move the adoption of the accounts and 
report, with the recommendations thercin. 
sir HENRY € MANCE, C.LE., seconded the resolution, which was 


adopted. j 
The retiring directors were re-elected, and the auditors were re-ap- 
A vote of thanks to the statf and employees of the' Com- 


pointed. 
pany was passed, and a vote of thanks to the chairman concluded the 


proceedings, 


Anglo-American Telegraph Co. Ltd. 

At the general meeting on Friday the Chairman (Mr. Francis A. Bevan) 
said that the meeting wes almost a formal one. The shareholders were 
made aware at the two special meetings that were held of the arrange- 
ments that had been made with the Western Union Co., and under which 
the Anglo-American Telegraph Co. no longer had the management and 
control of the lines, and were not concerned with the amount of traftic 
that was conveyed. All that happened was that they received a quar- 
terly sum from the Western Union Co. for the lease of their cables, and 
thev dealt with that sum bv dividing it among the shareholders. The 
question has been propounded that as they simply received these quar- 
terlv dividends, why did they not give to the deferred shareholders the 
proportion to which those shareholders were entitled, as well as to the 
preferred. The directors had been informed by the solicitors of the 
Company that they could not legally do that, and that they must con- 
tinue as they did before that arrangement was made to retain the dividend 
that might accrue to the deferred shareholders until the last quarter of 
the vear—that was, until the preferred shareholders had received their 
6 percent. He very much regretted that that was the case, but so far as 
he could see he did not know how the difficulty was to be overcome. The 
deferred shareholders, however, were in no worse position than they were 
before ; in fact, they were in a much better position, because, instead of 
not knowing until the end of the vear what dividends they were going to 
receive, they were now absolutely certain of 13 per cent. so long as the 
agreement continued. There were no accounts to present to the share- 
holders (and therefore there were no comments to be made. They had 
received during the vear from the Western Union Co. the amount due 
under the lease, together with the contribution to the renewal fund under 
the agreement, and also the contribution to the Anglo-American Com- 
panv's pension fund. As to the unification of the stocks, he did not think 
it would be wise to go into the matter at that meeting. The Directors, 
however, were all of opinion that it would be desirable, and in the 
interests. of all the shareholders— preferred. as well as deferred- -to 
unify the stock and to have a stock paving 5 per cent. Of course, the 
preferred would receive their due proportion of the stock, and would have 
exactly what they were now receiving. He moved the adoption of the 


report. 
Sir HERBERT S. LEON seconded the motion, whieh was carried 


unanimously. 

The retiring Directors and auditors were re-elected, and the Chairman 
sa d that tke Directors would take into consideration a suggestion thet 
they should. call a general mecting to put a scheme for the unification 


of the stocks before the shareholders. 


BRUSH ELECTRICAL ENGINEERING CO, (LTD.)—'l'he directors’ report 
for 1911 states that the manufacturing output showed e marked im- 
provement over the results for the previous three vears. The net result 
of the year’s working was a loss of £5,688, after paving interest on deben- 
ture stocks, compared with a loss of £10,789 for 1910, and of £21,231 for 
1909. ‘The directors consider that the time has come to deal with the 
accumulated balance to debit of profit end loss account, and with the 
shrinkage which has taken place in the value of the company's assets, 
The directors have prepared a scheme for reduction of capital, but they 
consider it advisable, however, that thev should have the benefit of con- 
ferences with representative shareholders and debenture-holders with 
regard to these matters, and they propose thet a small representative 
committee be appointed for this purpose. The contracts undertaken are 
mainly of a class which involve a large lock-up of money while in progress, 
end shortzge of liquid capital has made it necessary to arrange for tem- 
povery loans. Any scheme for the introduction of fresh capital will 
include provision for redemption of the second prior lien debentures. 
The profit end loss account to Dec, 31 shows a debit balance of £235,732. 


CHATHAM & DISTRICT LIGHT RAILWAY CO.— The report for the half- 
year endid June 30 states that the revenue was £21,913 and expenses 
£12,411. leaving £9,501. From this must be deducted rent of Rochester 
Corporetion lines (£1,871), inierest on debentures (£1.234), and loans 
(£220). leaving £6.175, and giving, with amount brought forward (£495). 
R balance of £6,671. The direetors recommend. payment of dividend at 
rate of 5 per cent, per ennum for the half-vear on the preference shares, 
and at the rate of 3 per cent, per ennum for the half-vcar on the ordinary 
shares, leaving £2,141 to be carried forward. The traffic receipts show 
an increase of £469 and the expenses a decrease of £103, compared with 
the receipts and expenses for the corresponding half-year of 1911. 


CITY & SOUTH LONDON RAILWAY CO.—'The report of the directors 
for the half-year ended June 30 states that the receipts from all sources 
amounted to £87,925, 19s. 2d., and the cost of working was £42,584. 19s. Id., 
leaving a profit of £45,341. Ox, ld. Inclusive of balance brought forward, 
the net revenue account shows an egucegate of £48,155. 16s. 9d. After 
making provision for debenture stock interest, rent charge, and the 
transfer to the renewal fund of £1,500. a balance remains available fcr 
dividend of £32,694, Is. 8d. Out of this sum the directora recommend 
that the full dividend of 5 per cent. per annum be paid on the preference 


stocks, and that a dividend at the rate of 1 4 per cent. per annum be paid 


teracting surface competition. 
the Metropolitan and the Great Northern & City Railways with the 


company’s station at Moorgate-street is rapidly approaching completion, 
and the directors are of opinion that it will be the means of increasing the 
traffic between the Metropolitan Railway and the company's system, 


CROMPTON & CO."(LTD.)—'l'he directors’ report for the vear ended 
March 31 last states that the result of the vear's tracdir;c, after the usual 
provision for depreciation, shows a loss of £1,506. 16s. 5d.. compared 
with a loss of £14,195, 10s. 7d. for the preceding veer. After providing 


for debenture interest and other charges, the balance to debit. of this 
account Is increased to £58,730. 7s. Economies in various direetions 
and a careful selection of the class of business undertaken have disiinetly 


improved the position of the company, with the result that, elchough a 
loss was incurred in the first half of the financial vear, the gross profit 
earned in the second helf was more than suflicient to pay ell outgoings 
for that period, including debenture interest. and other charges against 
revenue, and this improvement is being maintained. The directors are 
glad to report that a dividend of 2 per cent. for the vear ending Dec. 31 
last has been paid on the shares of the Electric Supply Corpn., in which 
the company has considerable interest. The value of orders in hand at 
the works at the close of the financial vear shows a satisfactory. increase, 
Mr. A. J. Hodgson and Mr. E. Reeves have been appointed joint managers 


of the Company. 

EAST LONDON RAILWAY CO.— In the report for the half-vear ended 
June 30 it is stated thet the Great Eastern Railway Bill, which authorises 
the clectrification of the East London Railway, has passed both Houses 
of Parliament and awaits the Royal assent. In anticipation of this 
result the East. London Railway Joint Commitiee invited tenders and 
concluded contracts for the execution of the work, which was commenced 
in the spring, and the progress made is quite satisfactory. 

EDMUNDSON'8 ELECTRICITY CORPN. (LTD.)— l'ho directors’ report for 
the year ended March 31 states that the business continues to show steady 
progress, During the past vear the gross trading profit increased. by 
£309. lO0s. lld., dividends and interest. increased by £2,555, 10s. 2d., 
whilst the loss on working local authorities’ undertakings is reduced by 
£1.080. 10s. 5d. Owing to the expiry of the Urban Co. guarantee, 
administration expenses, hitherto charged direct to the Urban Co., are 
now borne by this company, but the consequent increase in this company’s 
administration expenses is more than offset. by the Urban Co. manage- 
ment fee. The net profit, after deducting interest on debenture stocks 
and other items, including a provision (which appears for the first time) 
of £4,720 for redemption of debenture stock, amounts to £16,114. 7s, 1d. 
The directors recommend that this sum be carried to reserve. The loss 
of £94,728 on the company’s holding of 47.364 ordinary shares in the 
Urban Co., consequent on the reduction of that company's ordinary 
capital by £2 per share, has been charged against reserve. The balance 
of the reserves, including net profit for the past vear and £3,639. 12x. 
added in respect of the past year before arriving at the gross trading 
profit, will, in due course, be absorbed under the seheme of capital 
reduction unanimously adopted by the shareholders at the recent meet- 
ings. As soon as the scheme has received the approval of the couri, it is 
the intention of the directors to pay an interim dividend at the rate of 
6 per cent. per annum for the first half of the current vear on the new 
6 per cent. cumulative preference shares. During the vear the purchase 
of the Winchester undertaking by Winchester Corporation was com- 
pleted and £31,421. 12s. (including a profit of £5,606. 12s. realised on the 
company's holding) has been utilised towards the redempcion of the prior 
lien debenture stock. The company have now redeemed the ouistending 


prior lien debenture stock. 

LANARKSHIRE TRAMWAYS CO.— At the meeting on Tuesday the Chair- 
man (Mr. A. R. Monks) explained the bill of the Lanarkshire County 
Council. The County Council were to construct the lines. proposed in 
1903, and the company to work them, paving the Council interest on 
their expenditure. The bill also empowered the County. Council and 
other local authorities to purchase the company's undertaking at any 
time before August, 1923. A resolution approving of the provisions 
of the bill was carried. | 

SOCIETE ANONYME WESTINGHOUSE. —The report states that there was 
a net loss of 323,079f. on last year’s working, against a net loss for the 
previous year of 151,542f. Orders received by the works in Havre and 
Freinville were less than during the preceding 12 months. The Sovicta 
Italiana Westinghouse has been adversely attected by the depression in 
Italy induced by the war, but the Société Anon. pour l Exploitation des 
Procédés Westinghouse Leblanc has had another very successful year, and 
paid 150 per cent., against 125 per cent. The French Westinghouse Co, 
has disposed of its holding in the Société Hongroise d'Automobiles 
Systéme Westinghouse. The Portuguese undertaking has suffered owing 
to the political disturbances in the country. 
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tension transmission lines of the company to distant points. 
The rotors of the generators operating at low speed account 
in a measure for the great size of the machines for their rated 
capacitv. The generators measure 32 ft. in diameter by 12 ft. 
high, and the total weight of each machine is nearly 300 tons. 


*On the Diurnal Variations of the Electric Waves 
Occurring in Nature, and on the Propagation of Electric 
Waves Round the Bend of the Earth."—4A Paper on this 
subject was recently read before the Roval Society by Dr. 
W. H. Eccles. The natural electric wave train radiating from 
a lightning discharge produces, as is well known, a disturbance 
in apparatus for the reception of wireless telegraph messages. 
Normally these disturbances form a steady stream of faint or 
loud clicks in the receiving telephones. The rate at which they 
are received at a station varies from hour to hour during the 
21 hours, and also with the season ; but as a general rule the 
disturbances—or " strays " as they are often called—heard at 
night are stronger and more frequent than those heard in the 
day. The change from day to night and from night to day 
conditions is very noticeable at sunrise and sunset. — lt is 
chiefly this transition period that 1s investigated in the present 
communication. — It is found that very frequently there 1s 
not the gradual transition that might be expected, but instead 
a passage through a sharply marked minimum, amounting 
sometimes to a discontinuity. In order to explain the phe- 
nomena the author develops a hypothesis which is based on a 
proposition established in the Paper. The proposition is to 
the effect that the velocity of electric waves through 10nised 
air increases with increasing ionisation. Now, it is probable 
that the ionisation produced by solar radiation increases, 
within limits, with increase of the height in the atmosphere. 
Hence it follows that a system of waves with vertical wave 
fronts must suffer a forward tilting of the wave fronts as it 
traverses the heterogeneous medium, and the rays will follow 
curved trajectories having their concavity downwards. This 
alone explams many of the hitherto unexplained phenomena 
of wireless telegraphy, but to explain the stray minima found 
at sunset or sunrise it 1s necessary to suppose that the process 
of ionisation of the atmosphere at sunrise and the process of de- 
lonisation at sunset produce a turbulence of the medium that 
leads to difficulty of propagation. It is shown in the Paper 
that the existence of this turbulence is corroborated by obser- 
vations on telegraphic waves coming from great distances. 


Hydro-Electric Scheme for Simla.—'' Indian Engineering ” 
gives an account of a hydro-electric scheme which has been 
designed not only to supply Simla with electrical energy but 
also with water. Power 1s being obtained from the river 
Nuuti, a tributary of the Sutlej, approximately 25 cubic ft. 
per second being taken off at the head works, which are situated 
about 2 miles above the confluence of the Nuuti with the 
Sutlej, at a point about 20 nules by road from Simla. The 
water passes through an intake chamber to pipes and an open 
flume, whence it flows into a penstock chamber. The power 
house 1s situated at Chaba on a rock on the banks of the Sutlej 
at a point 450 ft. immediately below the penstock chamber. 
The power station is designed in two complete halves, each 
consisting of three sets and its own complete switchboard. At 
present only one-half is being installed. This consists of three 
16in. diameter steel penstock pipes; each pipe will be con- 
nected to a Pelton wheel direct coupled to a three-phase alter- 
nator of 250 kw. capacity at a speed of 500 revs. per min., a 
pressure of 2,200 volts between phases and a frequency of 50 
cycles per second. Excitation will be obtained from two 
direct-coupled exciters mounted on the ends of the shafts of the 
two centre machines for starting up. and from a motor-driven 
exciter set under normal conditions. Either of these latter 
may, at a later date, if found necessary, be driven by a Pelton 
wheel. From the ‘bus bars power will be taken through an 
oil switch panel to a bank of three 250 kw. single-phase oil- 
cooled step-up transformers situated in a separate transformer 
room, connected up 1n delta, where the voltage will be stepped 
up to 15,000 volts for transmission. Two transmission lines 
leave the station, one going direct to Simla, a distance of 9] 


miles, and another going to Chair, where the new pumping 
station is to be erected, and thence to Simla, a total distance of 
19} miles. Overhead transmission is used throughout. All 
lines are protected bv superimposed steel and iron earth wires 
at points where trouble from lightning is anticipated. In a 
main sub-station at Simla the voltage is stepped down to 
2.300 volts, and thence distributed to eight low-tension sub- 
stations. The pressure at the consumers’ terminals is 220 volts. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 

Mr. G. E. Bairsto contributes an article on ** A Simple Grouping for 
the Electrolytic Rectification of Alternating Currents of any Number 
of Phases " (p. 652). 

Prof. D. Robertson describes a method he has employed for some 
years for the ‘ Calculation of the Reluctance of Armature Teeth ` 
(p. 657). 

An account is given on p. 655 of the extension of the Central 
London Railway to Liverpool.street. This extension is to be 
opened to-morrow by Lord Claud Hamilton. 

Kà We conclude our description of ** The H ydro-electric Plant of the 
Adamello Electric Supply Co." (p. 649). 

At the recent Convention of the American Institute of Electrical 
Engineers an important. Paper was read by Mr. B. G. Lamme on the 
" Development of a Successful Direct-current 2,000 kw. Unipolay 
Generator " (p. 662). 

We analyse the accounts of the Leeds Corporation Tramways fo 
the year ended March 31 last (p. 646). 

W The revised rules and scale of fees of London County Council for 
the testing of electricity meters are set out in an advertisement else- 
where. (p. xii) 

The text of the agreement between Marconi's Wireless Telegraph 

Co. and the Postmaster-General is given on p. 666. 


The proposals of London County Council in regard to extensions 
of the tramway system are set out on p. 073. 

f A report in regard to electricity supply at Belfast has been pre- 
pared by Mr. 5. L. Pearce, of Manchester (p. 673). 

i St. Pancras (London) Electricity Committee are considering a 
scheme prepared by their electrical] engineer (Mr. S. W. Baynes) for 
extensions of the plant at their King s-road station at a cost of 
£35.460 (p. 674). 

Municipal Loans.—Inquiries were held last week into the applica- 
tions of Oldham Corporation to borrow £22,983. and Barrow-in- 
Furness Corporation to borrow £22,000, for extensions of their 
electricity undertakings (p. 674). 

Mansfield Council have received sanction to a loan of £4,000 for 
extensions of their electricity undertaking (p. 674). 

Hackney (London) Council are taking up a loan of £16.400 fron, 
London County Council (p. 673). 

Erith Council have obtained sanction to a loan of £11.670 for ex- 
tensions of their electricity undertaking (p. 673). 

Parliamentary.— The trailer car clause of the L.C.C. Tramways and 
Improvements Bill and the Keighley Corporation Bill. (which 
contains a proposal to employ the rail-less trolley system of traction) 
have been passed by Select Committees of the House of Lords, 
certain conditions being imposed in the former case (p. 670). 


Legal.—The arbitration between the National Telephone Co. ana 
the Postmaster-General has been continued this week (p. 672). 

An important judgment has been given by the House of Lords in 
regard to the dispute as to the generating plant at the Lot s-roac 
power station (p. 670). 

An interesting decision has also been given by the Judicial Com 
mittee of the Privy Council in an appeal by the Attorney-Genera. 
for the Province of Quebec against a decision of the Court of Appea- 
for Ontario in regard to the construction of a contract for the supply 
of electrical energv (p. 671). 

Companies Meetings and Re ports. — The meetings of the following 
companies are reported :— Brush. Electrical Engineering Co., City 
& South London Railway Co., Crompton & Co., Dublin United 
Tramways Co.. and United River Plate Telephone Co. (pp. 677-680.) 

The directors’ reports abstracted include those of the Central 
London Railway Co.. City of London Electrice Lighting Co.. Great 
Northern & City Railway Co., Lanarkshire Tramways Co... London 
Electric Railway Co., Mersey Railway Co.. Metropolitan. District 
Railway Co, and Victoria Falls & Transvaal Power Co. (pp. 677-680) 
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OBITUARY. 


Henry Lea.—We regret to record the death at the age of 73 | 
years of Mr. Henry Lea, the head of the firm of Messrs, Henry Lea 
& Son, consulting engincers, of Birmingham. The deceased, who 
was one of the best known engineers in the Midlands, began business 
on his own account as a consulting engineer at the early age of 23, at 
first devoting his attention to mechanical work, but in 1882 also 
taking up electrical work. One of the pioneer installations for which 
he was responsible was the electric lighting of the Birmingham 
Town Hall in 1891, the largest building at that time in which glow 
lamps were entirely used for illumination, No less than sixteen 
dynamos were required to supply the electrical energy from a small 
station in Cambridge-street. a quarter of a mile distant. Mr. Lea 
was also associated with Col. Crompton. R.E.. and Mr. (now Lord 
Justice) Fletcher Moulton in drafting the first electric lighting order. 
namely, that for Chelsea. It is believed that Mr. Lea was also re- 
sponsible for the sub-division of electric lighting installations. so that 
the “ blowing” of a fuse only extinguished a few lamps. "The 
deceased was a member of the Institution of Civil Engineers. the 
Institution of Mechanical Engineers and the Institution of Elec- 


trical Engineers. 

F. J. Macaviay.—We regret to record the death. on Thursday last 
week, at the age of 82, of Mr. F. J. Macaulay. a director of the London 
& South Western Railway Co. The deceased, who was an Associate 
of the Institution of Civil Engineers, had been connected with that 
Company for over 61 years in various capacities. joining the board of 
directors in 1898. He was one of the promoters of the Waterloo & 
City Railway and of the Axminster and Lyme Regis Light Railway. 


Cor. JosE Santos RAMIREZ.—W'e learn from tlie ** South American 
Journal" that Col. Jose Santos Ramirez. who was for several years 
director of telegraphs and telephonesin Nicaragua. was assassinated 


last month. 


PERSONAL NOTES. 


Mr. R. R. G. Mann, A.C.G.I., has recently been appointed Pro- 
visional Telegraph Officer in Southern Nigeria at a salary of £360 per 
annum, and sails for West Africa on Wednesday next. After being 
53 years with the Eastern Telegraph Co. Mr. Mann spent a year at 
Finsbury Technical College and entered the City and Guilds ( Engineer- 
ing) College as a second-year student in 1910. At the close of the 
past session he was awarded the diploma of the College (A.C.G.J.) in 


electrical engineering. 

Mr. John Murray Crawford, A.M.L E.E.. late of the engineering 
department of the British Post Office, has just sailed for Melbourne 
to take up the position of assistant electrical engineer in the Post- 
master-General's department of the Commonwealth of Australia. 


APPOINTMENTS VACANT AND FILLED. 


A male stenographer, with some knowledge of electric lamps and 
good knowledg ? of German, is required for Germany. See advertise- 
ment. 

The Electrical Co. require the services of a gentleman with a 
thorough knowledge of the export business, more especiallv in regard 
to electric lamps. See an advertisement. 

An assistant telegraph engineer is required for service in the Posts 
and Telegraphs Department of the Federated Malay States Govern- 
Salary £360, rising by £15 per annum to £480. with £75 duty 
Applications at once to Messrs. Preece, Cardew & Snell. 

See an advertisement. 


ment. 
allowance. 
8, Queen Anne's Gate, Westminster. S.W. 

A draughtsman is wanted for boxes, pillars and general cable 
accessories in the Liverpool district. See advertisement. 

London County Council invite applications for the appointment of 
chief engineer of the Council and county surveyor. Salary £2.000 a 
year. Applications by ll a.m., Oct. 7. Forms may be obtained 
from the Clerk. 

; An electric wiring instructor is required for the South Western 
: olytechnic Institute (Manresa-road. S.W.) for two evenings a week. 
i d dee 6d. per attendance. Applications to the Secretary by the 

st inst. . 


. The Great Northern Railway Co. (Ireland) require an assistant 
in their electrical department. Salary £120. Applications by 
July 29. 

A steady and reliable electrician is wanted for the Brewery, 
Romford. Applications to Mr. D. Archibald. 

An evening class teacher is required at Leeds Technical School 
for the 1912-1913 session, commencing Sept. 16. Two evenings a 
week. Applications for either or both evenings should be sent to 
the Secretary for Education, Mr. James Graham, Education Offices, 


Leeds, by 30th inst. 


Mr. R. U. Bailey, at present assistant to the City Electrical 
Engineer, has been appointed resident engineer of the Summer-lane 
power house. Birmingham. in succession to Mr. J. P. Kemp. resigned. 
Mr. Bailey s salary has been fixed at £350 per annum, rising to £500 
per annum. 

Mr. Nicholas Barbara has been appointed to act jointly with Mr. 
C. W. Gwyther as local manager of the Union Teiephone Co. at 
Buenos Avres. 

Mr. William Young is. subject to the usual sanction, to be ap- 
pointed resident electrical engineer to Stepney electricity under- 
taking at £275 per annum, rising at the expiration of 12 months 
to £300. 

Mr. L. E. Harvey, tramway manager at South Shields, has been 
appointed manager of the Ilford Urban District Council Tramways. 


INSTITUTIONS AND SOCIETIES. 


Junior Institution of Engineers.—Sir Trevor Dawson, R.N., has 
accepted the presidency of this Institution in succession to Mr. 
G. Marconi. 

Royal Society.—In connection with the celebration of the 250th 
anniversary of this Society a number of honorary degrees of doctor 
of science were conferred on the foreign delegates by the Universities 
of Oxford and Cambridge on Friday last. At Oxford the Vice-Chan- 
cellor submitted the following names: Prof. Dr. Johann O. Back- 
lund (Pulkowa), Dr. Waldemar C. Brogger (Christiania University), 
Dr. W. B. Scott (Princeton University), Dr. Wilhelm Waldever 
( Berlin University), and Dr. Pieter Zeeman (Professor of Physics in 
Amsterdam University). Dr. Gabriel Lippmann, president of the 
Academy of Science in Paris, was to have received the degree, but 
the lamented death of M. Poincaré compelled his return to Paris. 

At Cambridge the recipients were: Prof. E. B. Frost (Chicago 
University). the Marchese Emanuele Paterno di Sessa (professor of 
chemistry. Rome), Prof. Pavlov (Russia), Prof. Picard (professor of 
higher analysis, Paris University), Geheimer Regierungsrat Heinrich 
Rubens (professor of physics, Berlin University), and Prof. Eugenius 
Warming (Copenhagen). 

North-East Coast Institution of Engineers and Shipbuilders.—The 
Council of the above institution will shortly proceed to award the 
scholarship for 1912 in naval architecture or engineering. Intending 
candidates, who must be British subjects and graduates of the Insti- 
tution, should send in their applications on special forms to be 
obtained from Mr. F. W. Fraser Smith, the secretary, North-East 
Coast Institution of Engineers and Shipbuilders, Bolbec Hall, 


Newcastle-on- Tyne. 


EDUCATIONAL NOTES. 


Imperial College of Science and Technology.— By an Order in 
Council Mr. Otto Beit has bcen appointed a member of the Govern- 
ing Body of the College. in succession to the late Sir Julius Wernher, 
for the remainder of his unexpired term of office. namely, until May 


31, 1915, four years from June 1, 1911. 


Some notes in regard to courses of instruction at the Universities 
and Technical Colleges will be found on p. 675. 


———— m a m E LER S 


ARRANGEMENTS FOR THE WEEK. 


TUESDAY, July 30th, and WEDNESDAY, July 31st. 
INSTITUTION OF MECHANICAL ENGINEERS. 
10a.m. Summer Meeting in the Hall of the Municipal Technical 
Institute, Belfast. Among the Papers to be read is “ Com- 
mereial Utilisation of Peat for Power Purposes,” bv Mr. H. V. 


Pegg. 
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LEEDS CORPORATION TRAMWAY ACCOUNTS. 


— 


The Leeds City Tramways, apart from the size of the under- 
taking, at the present time possess considerable interest for 
electrical engineers; among other reasons being the recent 
experiment with rail-less traction, the large contributions 
made for the relief of rates and the small reserve fund and 
provision for depreciation. Our analysis below of the accounts 
of these tramways for the year ended March 31, 1912, shows 
that on the present occasion £61,163, or about lid. per car- 
mile, was handed over for the relief of rates; this sum, how- 
ever, by no means shows the extent to which such contribu- 
tions have been made, for no less than £634,534 of the profits 
of the tramways has been so allocated during the last ten 
years. 

Turning again to the past vear’s record, this shows that the 
Leeds tramways are in a flourishing condition. Thus, the total 
receipts for the twelve months are almost £25,000 greater than 
in the previous year, whilst the additional working expenses 
are only £2.211. The percentage of E expenses to 
receipts for 1911-12 was 49-96, compared with 52-72 per cent. a 
year ago, and is the lowest figure yet recorded. T the under- 
taking. In making comparisons with other undertakings ìt 
must be borne m mind that as the Leeds tramways possess 
their own power station the working expenses do not include 
the capital charges on the generating plant, as would be the 
case where current is purchased. 

The power statistics for the year are as follows :— 


Current generated d.c. —. 500 volts. ............... 12,672,410 units. 
a.c. 6.000 p Lus 3.684.900. — ,, 


99 ix) 


A purchased a.e. 6,600 4,00 .......Luuuuse SXG.062 p 
Used at power and sub-stations .................. e 608.119 p 
Used in car works, depots, &c. ............sesueeeeese 047.840 p 


Total issued to Cars. .....ccceccsceeceececeeceeescsseeees 16.087.404  ,, 
Car lighting in service... eee 577.965 , 
when in depots nosssesessssssssssesrece 371,188  ,, 
Used on cars for traction only (including trans- 

mission and conversion losses). oe. 15,138,251 
Coal consumed per unit generated . 


Power Expenses (calculated on 15,749,191 units, ùe., total generated, 
less units used at power and sub-stations}. 


.* 99 


Per unit. 


PE oM £16,272 ... O-247d. 
Salaries and WAGES. ......ccccccccceseeeccecevceneecs 4,842 0-07 4d. 
Water and gAs M" 206 0:005d. 
Oil, waste and stores... tee 766 0-011d. 
Repairs to steam plant. ........... esses eene 1,554 0:025d. 
99 *» electrical re 257 0-004d. 

» os duets, feeder cables, &c............- 512 0-008. 

» e power and sub-station buildings. 221 0-003d. 
Proportion of rents, rates and taxes ......... 4,354 0-067d. 
» »  ÎÌNSUTANCE OQuaioscis sese ereh ras 220 ... 0-003d. 

» general management .......... 500. ... (QO-OURd. 


Intere st on capital expenditure |................ 11.376 0-1734d. 
DULRIDE TUB osoei ooi i ee erre Dor E A Rude 11.000 0-169d. 
TOTAL POWER EXPENSES (inc. capital charges) ... £52,549 0:8C0d. 


The capacity of the station on full load rating was 5,050 kw. 
(3.050 kw. of which 1s direct current), and the maximum loads 
were 3,850 kw. low-tension and 1.206 kw. high-tension. In 
this connection it should be noted that an 800 kw. rotary 
converter is available for converting the supplv from the 
electric lighting station. 

It will be noticed that traffic expenses are higher than in the 
previous year. This 1s largely due to the revision of the rates 
of wages paid to employes, dating from October Ist last. At 
that date the hours were reduced from 60 to 54 per weck of six 
days, and the rate of pay of motormen increased from 6d.—64d. 
to 7d.-74d., the higher rate in each case coming into force after 
12 months’ service. 

The number of car-miles run during the year within the 
Leeds area was 8,527,957, including 189.239 miles covered by 
the Bradford cars, d 165.300 miles by the Wakefield. Co.'s 
ears. In addition the Leeds cars ran within the Bradford and 
Wakefield areas 125,996 miles and 123,803 miles respectively. 
The consumption of current per car-mile, including trans- 
mission and conversion losses, was 1-754 units. 


The number of passengers shows an increase of 6-45 per cent. 
over last year’s traffic, the figures being 86,021,943 and 
80,806,270 respectively. The average fare per passenger 
works out at 1-089d., and the average number of journeys per 
annum per head of population served, 172-04, this representing 
15s. 71d., against 14s. 7d. in the previous year. The number 


| of through tickets issued to Bradford and Wakefield con- 


tinues to increase, the numbers being 305,694 and 90,109 
respectively. 

In his annual report, the general manager, Mr. J. B. Hamilton, 
mentions that the rail-less route opened in June, 1911, was 
intended in a large measure to test the practicability of the 
system, and to give a service into a thinly populated district 
of the city, where it was impracticable. from the financial 
point of view to extend the tramways. The rail-less system 1s 
stated to have given every satisfaction from an operating 
standpoint. The total revenue earned from the date of opening 
(June 20, 1911) to March 31. 1912, was £1,509, the number of 
passengers carried being 229,641. It is anticipated that the 
traffic will be much dev eloped this year. 

Leeds Corporation have taken a lease of the Morley Light 
Railways, totalling 4? miles of single track, which were opened 
last autumn. 

A little over 8 miles of track have been relaid during the 
vear, whilst 976 joints on reconstruction work have been 
Thermit welded. The total length of single track owned is 
107% miles, excluding the Morley track. 

The lifeguards of the cars came into operation 18 times, the 
persons knocked down being in each case safely picked up. 
It has been decided to equip each car with a special side life- 
guard, the invention of members of the staff of the Department. 
The number of cars owned by the Department is 292; there 
are four rail-less cars and 12 petrol vehicles. 

The following is an analysis of the working expenses, to- 
gether with the cost per car-mile of each item for the year 
ended March 31, 1912, the figures for the previous year also 
being given :— 

Per car-mile. 


Traffic Expenses. 1911-12 1910-11. 


Superintendence ........cccceceeseseeeeeeees £1.021 ... 0-05d. ... 9-05d. 
Wages of motormen and conductors 13,561 ... 207d. ... 205d. 
Wages of other traffic employés ...... 2.591 ... O-OTd. ... O-O7d. 
Cleaning and oiling cars .................. 11.917. ... 0:34d. ... 0-33d.. 
Cleaning track «uuo eres terere EXUE CR 3.431 ... O-10d. ... 009d. 
Fuel, light and water for depots ...... 1.305 ... 0-04d. ... O-O4d.. 
Dehket-elo6le audis edtesseresoze veteres 4,562 ... QO-13d. ... 0-134. 
UM OPIS: decessisse ec erd xU Ced ax 1.043 ... OOSd. ... 0-0 7d. 
Miscellaneous. — ........ essen 1.918 ... 0-05d. ... 0-05d. 
Total Traffic Expenses............... £103,155 2.90d. 2- 88d. 
Repairs and Maintenance. 
Permanent WAV ess portet ee iiaa kini £9,249 ... 026d. ... 0-25d. 
Electrical equipment of line............. 3.426 ... 0-10d. ... Olid. 
Buildings and fixtures............... esL. 1,048 ... O-03d. ... O-04d. 
Tcols and plants ..............seeeesee 623 ... 002d. ... 002d.. 
a rU 23,373 ... O-66d. ... O-71d. 
Other rolling stock .......... eee 516 ... O-Old. ... 0-03d. 
Total Repairs and Maintenance ... £35,235 ]-08d. ]:16d. 
Management, &c. 

DATICE: gatuhen re Se Tissde eai o NR £3,489 ... O-1Od. ... 0-10d. 
ATOPE X DOTIBOS- d eoe eavides si o Does E eure e qus OOF... Od... 0-024. 
Rents, rates and taxes ............. ss. 18,864 2... (5340. ... 0-64d. 
Printing and stationery .............. e. 1,126 ... 0-03d. ... 0-034. 
Fuel, light and water for offices ...... 260 ... Q(-0ld. ... Old. 
Law charges — 2... — o. 0 — o Q2 000d. 
Accident Insurance and compensation — 3,732 ... 010d. ... 0-094. 
Fire and other insurances ............... 465 ... O-Old. ... 06-0ld. 
Miscellaneous — ..........Lseeeeeeeeer eee 2.680 ... O-O8d. ... 0-06d. 
Total Management, &c. ............... £31,210 0-88d. 0-96. 
GIETHNGEENI D EET DO, Ee ES 


Power Expenses (sce above). 


Cost of generation — LL. £23,487 ..,.  — ... — 
Current purchased. ..............sssuuuuee. 1427 ... — ww. — 
Total Power Expenses .................. £24,014 0-70d. 0-64d. 


TOTAL WORKING EXPENSES (cc 
capital charges) ..................... £197,514 ... 5-56d. .. 
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Per car-mile. 
1911-12 1910-11. 


Other Charges 
Interest on capital ......................:.. £42,613 ... 1-20d. ... 1:234. 
Sinking fund ................. essere 502,931 ... 1-49d. ... 1-30d. 
Income tax on profits ..................- 4,880 ... O-l4d. ... O-I4d. 
Rent, interest and sinking fund, X 
Morley Light Railways ............ 1,352 ... 0-04d. ... — 
Permanent wav renewals ............... 7,314 ... 105d. ... 1-04d. 
Revenue contributions to capital out- 
TAR? 2S cates geen T meen coa MAUS 3,421 ... 6-10d. ... 0-00d. 
Contribution to costs of Acts, 1908, 1910 403 ... O-Old. ... 0-004. 
TOTAL EXPENSES (inc. capital 
charges, KE) uere £340, 428 9°59d. 9°35d. 
Revenue. 
Traffic revenue  ........ enn £391,142 ...11-01d. ...10-54d. 
Advertising on cars .........cceeeesee ee eees 3,044 ... 0-104. ... 0-10d. 
Sundry revenue ........... eee 635 ... 0-02d. ... (-06d. 
TOTAL REVENUE ......................-- £395,321 11-13da. — 10-70d. 


Bank Interest end dividends on 


redemption fund investments .... £6,270 ... O0-I&d. ... O-15d. 
Surplus eene £61,163 ... L724. ... 150d. 
This surplus was allocated to the relief of rates. The 


reserve fund stocd on March 31st last at £4,487. 

The capital expenditure during the vear was £25,260, of 
which £3,421 was contributed from the revenue account. 
The total capital outlay to March 31, 1912, was £1,490,162, 
the various items in this total being as follows :— 


Permanent Way ustedes etr eee cena £632,336 
Electrical equipment of line.................. eee 238,001 
^3ERalbIossS route moncone bias ct saw essere ua we pease teem E tags 4,690 
SOME" 41,728 
Buildings and fixtures ............ een 134.132 
Power station and sub-stations ............ eese 138,326 
Workshop tools and sundry plant ........................... 8.309 
Bri Me ——————ÓÁÁrEm 208,760 
Ralblssvelimlés: | uos eae cia rn Ida hice sis da rims PE e y Y 2,949 
Other rolling stOck — 12.5. eee ier rere teu ena noe nn neueren 24,636 
Miscellaneous equipment ........... eee nent 1,754 
Office furniture «s obe reconoce ox tir E Sad cua te seus 1.408 

' — Parliameniary and preliminary expenses. .................. 9,687 
«ost of issue, &c., of 3 per cent. stock oo... cece ee eee 42,946 
£1,490, 162 


THE ELECTRICAL RESISTANCE OF IRON ALLOYS.* 
l BY C. F. BURGESS AND J. ASTON, 


Summary.—The authors describe a seriea of tests on the electrical 
resistance of a number of alloys of iron, the Rip ae in each case 
-being determined not by analysis, but by the added amount of each 
-element. The results show that arsenic, silicon and tin, which are 
beneficial to the magnetic properties of iron, also have the frequently 
desirable ctfecs of increasing the electrical resistance of the latter. 

In the design of electrical machinery the electric! resistance of the 
iron used for electromzgnets is of &n importance second only to the 
magnetic permesbility, particularly for z!ternzting-current working. 
A high resistance is desired, since it will reduc? to 2 minimum the 
eddy currents set up by the reversals of the magnetic flux. It is 
-also of interest to know the conductivity of the various iron s!loys, 
regardless of their magnetic properties, because of their possible 
utility in rheostzts, resistance heating wires and the like. We, 

:therefore, in connection with z series of tests on the various pro- 
perties of electrolytic iron and its cllovs, determined the electrica! 
.resistance of the numerous bars used in the mognetic tests. Starting 
with electrolytic iron 23 & base material, end meking up the alloys 
‘with every precaution to «void contamination, the results given 
-represent the influence of the additional elements. 

It is to be regretted thst many of the compositions given are based 
‘upon the dded amounts of the several elements, and have not been 
-checked by analysis. However, the compositions noted for upwards 
-of 80 of the binary s!loys cre those determined by analysis, end the 
elements used in the more complex series ore largely those which 
readily alloy with iron in the added proportions. 

Since all the bars were of a uniform diameter of 1 cm., a measure- 
-ment of the drop of potential over a length of 7-854 cm. is equivalent 
to that taken over 10 cm. length of & bar 1 cm. square. The apps- 


= Se ee — "— P i i a 
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* Abstract of a Paper read before the American Electrochemical 
Society. l 


| ratus used consisted of two knife edges, 7-854 cm. apsrt, upon which 


the test ber wcs In id end pressed into firm contact by means of spring 
clips; the latter were outside the knife edges, and served also as 
conductors to lezd the current into the bor. The current was 
measured by an cmmeter. ond the fe!l of potential by a millivolt- 
meter. Such values of current were used, up to è moximum of 
90 amperes, 5; would give a Iarge deflection on the millivoltmeter 
scale, a 0-20 instrument. From these two readings c simple slide- 
rule cs!culation g.ve the specific resistence in terms of bsr 117A of 
forged electrolytic iron. This bar has a resistance of 12-1 microhms 
per cubic centimetre in the quenched condition, which is not the 


40 


Resistance— Microhms por C dic Centimetie. 
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Fic. 1. 


minimum observed for electrolytic iron. But it was thought best 
to adhere to the same standard used for the magnetic tests data. 
The results of these measurements are given in Figs. 1 and 2. 

There is considerable variation in the relative conductivities of 
the nine iron bars tested, varving from 0-88 to 1-19, as compared 
with the standard 117A, which is taken as 1-0. Even the Swedish 
anode bar has a higher conductivity than the standard. while some 
of the electrolytic forged bers are of somewhat higher relative 
resistance. The stendzard is, therefore, a good average bar. Anneal- 
ing in general causes a decrease of resistance, but the decrease is 


slight. Likewise, because of the fact that the average resistance of 
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the quenched bar is no higher than that of the annealed, quenching 
&ppears to have little effect. 

But three bars conte‘ning aluminium were available for testing. 
In all cases, although the percentage of aluminium is small, there 
is & considerable increase of resistance. It is not possible from thia 
smoll amount of date to draw any deductions in regard to the effect 
of varying percentages of &'uminium. In the case of the one bar 
tested under two conditions of heat trectment, there is a decrease 
of resistance after snnealing. 

Beczuse of difficulty in forging, it was possible to secure but one 
ber of the antimony series, with an added content of 1 per cent. of 


D 
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this element. Analysis has not been made to confirm this per- 
centage, but it is evident that some antimony is present in the bar, 
because of the increase of its resistance over that of the standard 
amounting to 67 per cent. 

Referring to the six bars for which anslvses have given the arsenic 
content, it was found that there is en incercase of resistance due to 
the presence of arsenic. The resistance is 2 function of the arsenic 
content, and for the larger percentages of 3-86 end 3-56 it has become 
respectively 3-07 and 3-82 times the resistance of the electrolytic iron 
standard. Likewise it is evident that some (but not all) of the 
5 per cent. of arsenic remained in the trensformer iron to which it 
was added, since comparison of bars 172C end 172D shows an 
increase of electrical resistance from 18-7 to 30:2 microhms per 
cubic centimetre. a rise of 62 per cent. This high electrical resistance 
in those materials of high arsenic content is a most desirable accom- 
paniment of the high permeobilities noted in the discussion of the 
magmetic tests, 

"ince analyses have not been made, it is not possible to draw any 
conclusions regarding the effect of bismuth. The high conductivities 
of all of the samples, differing but little from the standard, pomt to 
the fact that but very little bismuth hes remained in the bars tested. 

In the group of allovs containing chromium the resistance of all 
bars is fairly high, and in many instances it is very high, with the 
relative resistance exceeding five times that of electrolytic iron, 
Among those bars with chromium alone elloved with iron, the 
relative resistance increases from 2-21 for bar 137C (3-27 per cent. 
Cr) to 4-13 for bar 137H (16-57 per cent. Cr). The highest resistances 
are reached in those bars having silicon present in addition to 
chromium ; also the resistance is highest in those bars with highest 
silicon content. The maximum relative value of 8:30 is reached in 
bar 1124, with 10 per cent. Cr. 5 per cent. Si. The effect of venz- 
dium is not very pronounced ; there is a slight tendency towards 
increase of resistance with increase of vanadium. Also there is but 
little change in the chrome-vanadium alovs efter qu enching; on the 
contrary, the magnetic coercive fores Wes greatly increased. ss Was 
noted in a preceding discussion of permenent meynets. This lack 
of alteration of the resistance is et variance with the general effect 
that the resistance changes follow the chenges in coercive foree and 
physical hardness due to annesling or quenching. 

In the seven bars of the cobalt group, varying in cobalt content 
from 0-32 per cent. to 6-02 per cent.. there is but little increase of 
resistance over that of the standerd. and no regularity of increase 
or decrease dte to variations of the cobalt present. 

Among the binary alloys of copper and iron there is but little 
chzng? in the conductivity up to 2 content of copper of 7 per cent.. 
the limit of forgeability ; and in general the resistence is slightly 
higher then for iron alone. At the other end of the series, those 
allovs having 90 per cent. or upwards of copper have resistance 
somewhat less then half that of iron: thus the presence of small 
amounts of iron in the copper decreases the conductivity verv 
markedly. The further eddition of silicon. aluminium, tin or 
arsenic to the copper-iron alloys increases the resistance, end. pèr- 
ticularly in the case of silicon. the increase varies with the increase 
of added element. Annealing has resulted in a considerable improve- 
ment of the conductivity. 

But one alloy of lesd and iron was tested, end analvsis indicated 
only a small content of lead (0-061 per cent.). The resistance of this 
bar is slightly higher than the stendard by 15 per cent. 

In the manganese group are listed only binary alloys of manganese 
and iron, with a content of added element varving from 0-50 to 10-42 
per cent. There is à successive increase of resistance with increase 
of manganese. from the relatively low value of 1:33 for bar 123H 
to the relatively high value of 4:57 for bar 123.J. Plotting the 
relative resistance 25 & function of the mengenese percentage gives a 
resultant curve which is practically a straight line. I: the few cases 
for which tests have been made under varying heet treatment but 
little change hes resulted from annealing or quenching. 

The alloys of the molybdenum group have g higher resistence than 
pure iron, but the increase is not very great. Also, the conductivity 
is but little lowered by the greater quantities of molybdenum, as 
is evidenced by the relative values of 2-30, 2-47 and 2-90 for bers 
155N (5:12 per cent. Mo), 155M (9-84 per cent. Mo) and 1550 (13-69 
per cent. Mo). Additions of vanadium and carbon have but little 
influence on the conductivity. end there is no change upon quench- 
ing. except for those bars containing earbon, where the electrical 
resistance increases in conformity. with the increase of physical 
hardness. 

A most interesting study is that of the electrical resistance of the 
binary series of nickel-iron alloys. The deta ere plotted in Fig. 1. 
There is a gradus! increase of resistance with increase of nickel. 
from a relative value of 1-08 in bar 144C (0-27 per cent. 


in bar 166G (22-11 per cent. Ni). Here there is a sudden rise in the 


Ni) to 3-20 | 


curve at compositicns corresponding to those of the non-magnetic 
alloys. The meximum values are rezched at 28-42 per cent. Ni 
(bar 166C) end 35-09 per cent. Ni (bar 166L).- At these two points 
the resistances gre respectively 82-0 end 81-1 microkms per cubic 
centimetre, or 6:77 and 6-70 times the resistence of the standard. 

The three non- magnetic bars, 1545, 166I and 168C, heve the high 
relative resistance of 5-22, 5-41 and 6-77. Above 35 per cent. ‘of 
nickel the two determinations made indieste a fall of resistence with 
increase of nickel in a curve very similar to thst on the other side of 
the maximum range. The relative resistz2aces ore 3:69 for 47-08. 
per cent. Ni (bar 1660) and 1-83 for 75-06 per coni. Ni (ber 166Q). 
The fina! point of the curve at a nickel content of 100 per cent. is 
taken from a standard hand book. Might not the maximum point 
in the curve of resistance he at 34 per cent. nickel, corresponding to 
the compound Fe,Ni? Measurements of other kinds, such as 
dilatation, indicate a change of properties at this composition and 
tend to support the above view. Vanadium oppeors to have but 
little influence on the conductivity, end there is no change due to 
quenching. However. in the one bar (144P) cont»ining silicon, the 
resistance hes reached the fairly high value of 4:50 in the forged 
condition, end hes increased to the very high figure of 6:03 after 
quenching, due, no doubt, to the hardening effect of the ] per cent. 
of carbon present. 

The selenium content of the two bars tested is very small (0-017 
and 0-019 per cent.). and no conclusions can be drawn from the data: 
at hand. ‘The resistance is higher, however, than the standard, the 
increase being 34 and 21 per cent. for the two samples. 

The effect of additions of silicon to iron is a most marked increase 
of electrical] resistence, an increase which is a function of the silicon 
content. Bers 96H (4-65 per cent. Si) and 109D (6-2 per cent. Si): 
have the high relative values of 5:13 end 6-18 after annealing. Since 
these silicon percentages are about those desired in the high per- 
meability steels so much used in electrical machinery, we have in. 
this alloy the additional valuable property of high electrical resis- 
tance. Annealing of the severe! simples hes resulted in a decrease 
of the resistance. 

Of the eight iron-silver alloys listed in the silver group. analyses 
of seven show so little silver present, and this amount so nearly 
constant in all bars, that no conclusions can be drawn from the data. 
The relative resistances differ but shghtly from those of the standard 
electrolytic sample. 

In the five analysed iron-tin alloys listed in this group we note the 
increase of resistence with nerease of tin, Bar 121J, with 2-06 per 
cent. Nn, has the relative value of 2-46. The highest value reached 
is 3-02. in bar 110D. with an added tin content of 5 per cent. Al- 
though this sample hasnot been analysed, the high relative resistance 
indicates a high tin content ; and the magnetic tests data previously 
discussed confirm this deduction. In this series, therefore, we again 
have the desirable sccompaniment of a high electrical resistance with 
high magnetic permeability. 

There is a slight increase of clectrical resistance due to the addition 
of tungsten to iron ; however, the effect is not very marked, and the 
relative resistance has been increased to only about l} times that of 
iron with an addition of about 24 per cent. of tungsten. Also, the 
further addition of vanadium and carbon has but little effect. 
Annealing results in a slight increase of conductivity. but quenching 
causes very little change. except in those bars containmg carbon, 
in which case there is à marked increase of resistance as the acconm- 
peniment of physica! hardening. 

In the miscellaneous group appear a large number of allovs con- 
taining various combinations of chromium, manganese. molybdenum, 
nickel and tungsten, which promote self-hardening in steels. In a 
previous discussion of materials for permanent megnets, this group 
furnished a large part of the suitable materials, Examination 
shows that almost all the materials are of comparatively high 
resistance, and à comparison indicates an intimate correlation 
between these properties. In general. those samples having physical 
hardness and high coercive force have high electrica] resistance. 
Likewise, quenching has «goin had a varied effect. causing a decrease 
of resistance, or little change, or an increase; if the change has been 
marked, it is in genera! an increase of resistence. This is in con- 
firmation of the results of the tests for permenent magnets. As to 
the effect of the various combinations, the highest general! resistance 
is attaincd with the nickel-chrome alloys, either alone. or with 
silicon, carbon or vanadium present. Nieckel-molybdenum and 
niekel-tungsten &Movs do not reach such high resistances except 
where the niekel content becomes so high that its presence alone 
results in high resistance. Also, chromium together with tungsten 
or molyhdenum has not a very high resistance except where silicon. 
is present, and the chrome- silicon alloys have high resistances 
without the add:d tungsten or moly :denum. 

Summarising, it appears as a result of these tests that all three: 
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of the elements. arsenic, silicon and tin, which are beneficia! to 
the magnetic properties of iron, have the desirable accompeniment 
of high electrica! resistance. Among the meterials edapted for high 
resistances, various combinations of iron with nickel, chromium znd 
silicon are most suitable. The change of resistence due to heat 
treatment in general follows the chenges of physies! hardness due 
to the treatment. Annesling usually results in 2 decrease of resis- 
tance. Quenching is uncertain in its effect; usually there is an 
increase of resistance with physica! hardening of the bar. 


THE HYDRO-ELECTRIC PLANT OF THE ADAMELLO 
| ELECTRIC SUPPLY CO. 
(Concluded from page 611.) 


Switchboard.—The central part of the building is occupied bv 
the switchboard, which is so designed that it can combine the 
energy generated in the station itself with that supplied bv the 
other plants and transform it up to 72,000 volts: and then 
transmit and distribute it to the industrial districts in the plain 
of Lombardy. The fundamental ideas kept in view when 
designing the plant were centralisation of control by the pro- 
vision of electrical remote control apparatus, the erection of 
the apparatus in different compartments, the use of automatic 
switches with relays, thus obviating the necessity for fuses, 
connections of bare copper, avoidance of soldered joints, and 
use of special terminals.  Finallv, ample space is allowed for 


A MAN. 
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Fic. 4.—CEDEGOLO STATION. 


all apparatus, which considerably facilitates the operation of 
the plant and increases the safety. 

The switchgear installation is placed on four floors and a 
basement. On the ground floor are the 12,000-volt ’bus-bars 
for the machines, for the incoming transmission line from the 
Isola central station, and for the transformers ; on the second 
floor are the 60,000-volt ’bus-bars and the line switches, and, 
finally, on the last floor are the lightning arresters both for the 
60,000-volt outgoing lines and for the 12,000-volt incoming lines 
from the Isola station. The apparatus for the integrating 
meters and the recording instruments is placed in the basement. 

The incoming single-phase cables from the alternators are 
laid in a spacious underground passage and are run into the 
12,000-volt "bus-bar chamber where they are connected to the 
«il switches by means of bare copper connections, after first 
passing through three current transformers for the ammeter, 
wattmeter and the two reverse-current relays respectively. A 
‘three-phase potential transformer is connected to the three 
phases, the secondary winding of this instrument being con- 
nected to the voltmeter, synchronising voltmeter and the 
‘second wattmeter circuit. The pressure at the instrument 
iterminals is 110 volts. The casing of the measuring instru- 
ments, as well as all the secondary windings, are earthed in 


SWITCH DESK FOR TRANSMISSION LINES. 


order to prevent accidents in case of short circuits between the 
primary and secondary windings. 

The circuit-breakers are three-phase with instantaneous 
release, and the circuit is broken in an oil bath at two different 
points for each phase. The contacts are so arranged that they 
set the oil in circulation at the moment the circuit is broken. 
The remote control apparatus can be operated by hand or 
automatically ; the opening and closing movement being 
effected by two different electromagnets, while the current in 
the magnet is broken automatically at the end of its stroke. 

The three phases, after passing through the circuit breakers, 
are connected to isolating switches, and are then led to the 
12,000-volt ‘bus-bars which are separated from one another by 
cement partitions. Astwo separate working svstems (A and B) 
are required for the central station, two sets of 'bus-bars are 
provided which, if necessarv, can be connected to one another 
to form ring mains. From each end of these ring mains the 
current passes to a third set of 'bus-bars divided into sections 
by means of isolating switches, and from this set again branch 
connections are taken to the transformers. From this last 
point the connections rise to the first floor, passing through the 
12,000-volt oil switches and the secondary winding of the trans- 
formers. These switches are mechanically coupled to the 
switches for the primary winding (72,000 volts) by a chain. 
Thus each. transformer can be isolated in one operation ; the 
remote control, as usual. mav be carried out bv hand or elec- 
tricallv. The cables next pass to the 72,00C-volt 'bus-bars on 

the second floor, first passing through the current trans- 
formers and the switches for the outgoing lines; they 
then rise to the lest floor on which, as already mentioned, 


Fig. 5.—72,000-Volt SwircuH Room. 


the lightning arresters are placed. Three different types of 
safety devices are provided for each of the conductors. These 
are as follows: Six horn-type lightning arresters are connected 
in series, with the necessary water resistances. There is 
also one roller type lightning arrester and a water jet light- 
ning arrester with a vertical jet. 

Single-phase transformers, connected in star and with the 
neutral point earthed, are provided for each of the 72,000-volt 
outgoing lines. The secondary winding of these transformers - 
supplies the current for the earth indicating voltmeter. On 
the same floor, but on the side opposite to that on which the 
72,000-volt lines pass out, four 12,000-volt lines enter the 
building from the central station that will be erected at Isola. 
These lines, after passing through the self-induction coils and 
the isolating switches, terminate at the 12,000-volt 'bus bars 
in the basement, as previously mentioned. It is by means of 
these 'bus bars that the two stations are enabled to work in 
parallel. Cylindrical lightning arresters with carborundum 
resistances are connected in parallel with the three phases just 
inside the building, while aluminium lightning arresters are 
used on the 12,000-volt "bus bars. 

To supply the power requirements of the central station two 
three-phase water-cooled oil transformers are erected, one of 
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which is usually kept as a reserve. These transformers take 
the current from the 12,000-volt "bus bars and transform it 
down to 220 volts. The voltage which varies from 9,000 volts 
to 12,000 volts, according to the load on the line. has made the 
installation of a voltage regulator of the static type necessary, 
in order that the secondary voltage may be kept constant. The 
whole of the above-described plant is controlled from the 
switchboard platform, which is arranged at a suitable height 
to allow convenient supervision of the entire machine room. 
At the present time three switch desks have been erected, one 
for the alternators, one for the transformers and « one for the 
transmission lines (Figs. 4, 5 and 6). 

Switchgear.—The switch desk for the alternators is divided 
into nine sections: seven for the machines and two for the 
indicating and the recording instruments. "The transmission 
line switch desk (Fig. 4) is erected parallel to the machine desk 
and is divided into six sections. The four central sections are 
for the incoming lines from the Isola central station and the 
two end sections are for the 72,000-volt outgoing lines. Finally, 
there is a switch desk for the transformers, divided into five 
sections, each for three transformers. Behind these desks 


Fia. 6.—Switcu Room FoR 72,000.VorT OvTGOING LINEs. 


is a marble switchboard on which the recording apparatus is | 
mounted. 

On the same floor as that on which the machines are erected 
are 12 marble panels carrying the instruments and apparatus 
for the two exciters, the 500 H.P. synchronous motor, the two 
auxiliary transformers (12,000/220 volts), and the switches for 
the operating circuits and for the motors driving the battery- 
charging dynamo. The battery is placed in the basement in a 
spacious and well ventilated room behind the auxiliary trans- 
formers. It consists of 69 cells and has a capacity of 1,450 
ampere-hours at a discharge rate of 145 amperes. A double 
cell switch for charging and discharging is electrically operated 
from the switch panel mounted close to the machinery. 

Standard porcelain insulators are emploved in the central 
station, the same type being used both for the bracket insula-. 
tors and the tubular insulators. They are mounted in such à 
manner as to present a uniform appearance and to offer the 
highest degree of safety. Owing to the mechanical safety 
obtained by the use of that design, the insulators have a para- 
bolic form which permits an equal distribution of the stresses 
caused by the operation of the knife switches (of which the 
insulators form a part), the weight of the "bus bars, &c. ; this 
form also allows bracket insulators to be constructed of large 
area and great strength. Moreover, the parabolic form facili- 
tates the uniform distribution of the electric field in the interior 


of the insulator, and thereby increases the insulation. In the 
tests made on the above insulators, at voltages of 180,000 volts 
and 15,000 volts for the two types for 72,000 volts and 12,000 
volts respectively, no flash-over which would injure the insula- 
tion was visible even in the dark. This is equivalent to saying 
that the critical voltage of these insulators corresponds to the 
disruptive distance between the wire and the insulator bracket. 
These insulators are so constructed that even on flash-overs: 
taking place between the wire and insulator brackets at pres- 
sures exceeding the critical voltage, the porcelain is not pierced 
or injured in any way. This property may be attributed to 
the fact that the interior of the insulators is hollow, and that 
the insulator is closed by a plate in such a way as to be prac- 
tically air-tight ; by this arrangement the collection and con- 
densation of atmospheric moisture in its interior 1s avoided. 
The insulators have a particularly smooth surface upon which 
dust can only collect in very small quantities, the greater part 
being blown away electrostatically. In this manner the de- 
position of frost in the grooves is avoided, a disadvantage 
which is frequently present with older forms of insulators. The 
12,000.volt insulators are perfectly smooth. With regard to: 
the 72,000-volt type, it has been found advisable to increase the 
surface to a certain extent by the provision of two ribs; but 
the distance between these is very great in comparison with the 
height of the insulators which may, therefore, be thoroughly 
and easily cleaned. The attachment of the wire to the bracket 
or tubular insulators is effected by means of clamps, screwed to 
a cap cemented into the insulator head. These special clamps 
are known as "the concentric attachment system " ; the 
essential feature of which is the use of circular in place of flat 
rods, and the employment of special clamps, for all connections, 
branches, &c. "These clamps take up a co-axial and concentric 
position to the copper "bus-bars, when they are mounted. In 
this system too no soldering is necessary, owing to the fact that 
all connections are made by means of standard screw connectin g; 
clamps; the connections to the various apparatus being all 
effected in a similar manner. The adoption of this system has 
resulted in a considerable saving of time, as the erection is much. 
simplified, only a screw-driver being required for tightening the 
nuts, and a saw for cutting through the copper bars. For very 
high voltages, the concentric system has the further advantage 
of preventing dissipation of energy which usually occurs at the: 
edges of flat copper bars. This, from the point of view of re- 
liability and economy in working, must not be overlooked. 


TRANSMISSION LINE. 


The 72,000-volt transmission line leaves the Cedegolo station. 
lightning arrester chamber, which is protected by a glass roof, 
on two separate lines of poles placed at a distance of 10 metres 
(33 ft.) apart. These lines traverse the Camonica and Cavellina 
Valleys, cross the Cerio and the Adda, and finally end at Sesto. 
St. Giovanni, a total distance of about 120 km. (75 miles). 
From the latter point there are distributing lines on single rows 
of poles from Gorlago to Bergamo, from Ciserano to Pandino 
(later to Lodi), and to Cologno via Monza. Standard lattice 
iron masts 18 metres (60 ft.) high and weighing about 1,300 kg. 
(26 cwt.) are used for carrying six copper conductors, each 
10 mm. (0-4 in.) in diameter (Fig. 7). At the present time only 
three conductors have been erected on each mast, and these are 
placed at a distance of 1-9 metres (6-3 ft.) apart, arranged in 
chessboard form. The normal span is 185 metres (610 ft.). 
The insulators are in four parts, they are 300 mm. (12 in.) in 
height and have a petticoat diameter of 360 mm. (144 in.). 
They have been successfully subjected to tests with the fol- 
lowing results: In a dry condition an arc is first formed at 
150,000 volts ; in rainy weather the arcing takes place at 90,000 
volts. The insulator mounted on the stud is guaranteed to 
withstand a horizontal strain exceeding 1 metric ton. The 
minimum distance between the conductor and the iron lattice 
work is 540 mm. (1 ft. 9 in.). 

Instead of ordinary binding wire, special clamps of the Ron- 
caldier type were used for attaching the conductor to the 
insulator, the connection of the wires being made by a clamp 
consisting of two wedges with a half-round slot provided with 
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athread. Into this slot are drawn the two lengths of wire to 
be connected up; the entire joint being then enclosed in a 
copper sleeve. By the adoption of this arrangement all soldering 
is avoided, and, further, great accuracy and rapidity is obtained 
in the erection of the line, as the terminals can be mounted on 
the spot and any repairs can be carried out more quickly and 
with greater ease than hitherto, the wire being simply attached 


to the terminal by means of bolts. 


The line is divided into five sections by means of suitable 
section cabins, in which the two linés may be interchanged in 
case of accidents occurring to either of them. But with the 
exception of the first cabin, which is situated at the end of the 
Camonica Valley on leaving Cedegolo, only that at Costa Vol- 
pino is used solely for this purpose, the others being also used 
for branching off connections to the transformers sub-station. 
From the cabin at Ciserano, for example, a line is tapped off to 
Pandino. This particular cabin contains 9 single-phase 60,000- 
volt oil switches, of which three are equipped with relays, 
isolating switches and "bus bars for the branch line to Pandino. 
Cylindrical lightning arresters with self-induction coils are also 


used for the protection of this cabin. 
Sesto San GIOVANNI TRANSFORMER STATION. 


As already mentioned, the transmission line ends at the 
This line supplies six 


Sesto San Giovanni central station. 
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Fia. 7.—ADAMELLO PowER TRANSMISSION LINE. 


transformers, four of which have outputs of 1,750 k.v.a., while 
The 

latter are of the three-phase type and have the primary and 
secondary windings connected in star, transforming the voltage 
The transformers are 


of the oil type and are also provided with water-cooling and 
This comes into operation if 
the transformer temperature rises above certain limits, or if the 
flow of the circulating water is interrupted. They can, how- 
ever, work for two hours on full load, even without water cooling 


the remaining two each have an output of 3,500 k.v.a. 


down from 60,000 volts to 13,000 volts. 


automatic signalling apparatus. 


and without the temperature rise exceeding that of the sur- 
rounding air by more than 60°C. The transformers are erected 
In one row and are placed in separate cells raised slightly above 
the ground ; they are mounted on roller bases in order to facili- 
tate their removal ona special waggon for repair in the adjoining 
workshop. The lightning arresters for the incoming 60,000- 
volt lines are mounted on the first floor. 

From the lightning arresters, the two groups of conductors 
pass to the 60,000-volt oil switches for the incoming lines. The 
switches are of the same type as those at the Cedegolo station. 
They are operated by hand or automatically, being provided 
with relays and two magnets for opening and closing the cir- 
cults. The conductors then pass to the first floor where the 


"bus bars are fixed, being separated from each other by par- 
titions. From these'bus bars the connections pass to the 
transformers in the same order as in the case of the two oil 
switches for the incoming lines. A pressure transformer 18: 
connected in parallel with the "bus bars. The secondary 
winding of this feeds the voltmeter and the water jet discharging 
devices which are particularly useful for overcoming excessive 
pressure variations or pressure rises. The apparatus has a 
vertical rising jet and the water passes through a porcelain tube 
about 1 metre (3:3 ft.) in length and 8 mm. (0:32 in.) in dia- 
meter. The current which flows through it is about 0:04 
amperes. From the secondary winding of the transformers 
the 13,500-volt connections pass out, and after descending to 
the basement, terminate at the 'bus bars, having first passed 
through the three-pole oil switches which are mechanically 
connected to the 60.000-volt switch for the corresponding trans- 
formers. From the 13.500-volt 'bus bars the energy passes. 
directly to the adjoining portion of the sub-station which be- 
longs to the Edison Co. 

The apparatus for the indicating and recording instruments, 
the feed pump for the transformer circulating water and a 
small battery for providing the current for the operating cir- 
cuits are located in the basement. The operating room adjoins 
the transformer room ; it contains two switch desks on one of 
which are mounted the instruments for the transformers, while 
the other is devoted to the instruments on the incoming lines. 
A recording kilowatt meter and a voltmeter are mounted on the 
wall and two panels of white marble carry the apparatus and. 
instruments for the auxiliary service, one for the continuous, 
and the other for alternating-current portion. The latter com- 
prises an ammeter and the switches for two auxiliary 18 kw. 
transformers for working the sub-station as well as the 
switch for the charging dynamo motor, and those for the pumps: 
and the sub-station lighting. All the metal parts of the instal- 
lation are connected together and earthed. 


PaNDINO TRANSFORMER STATION. 


From the main line to Sesto San Giovanni a 25 km. (15 miles): 
branch line is taken off directly at the Ciserano cabin to Pandino.. 
This will be later extended to Lodi. The Pandino sub-station. 
is situated on the Adda and can be divided into two sections, 
one for the transformation of energy from 60,000 volts to 14,000- 
volts, coming from the Adamello Co., the other for the 14,000- 
volt lines coming from the Trezzo central station and going on. 
to Crema and Lodi. | 

These lines can also be fed with current generated by the 
Adamello Co. During the first working year, however, the 
service between the two generating stations of Cedegolo and. 
Trezzo was not paralleled. To do this when necessary two: 
pressure regulators have been installed, the one for the 14,000- 
volt "bus bars receiving current from Adamello, and the other 
for the Trezzo 14,000-volt ’bus bars, so that both voltages can — 
be regulated in such a manner that they may be easily paralleled. 
with the ordinary synchronising apparatus. At the present 
time the sub-station contains three transformers each having 
an output of 1,500 kw. with a ratio of transformation of 60,000: 
volts to 14,000 volts, and two transformers each with an output 
of 3,000 k.v.a. and the same ratio of transformation. 

The primary and secondary circuits are connected in star. 
These transformers are of the same type as those erected in the 
Sesto San Giovanni station. The switchboard is so designed. 
that all operating handwheels for the oil switches can be ope- 
rated from one room. In this building the operating hand- 
wheels for the 60,000-volt incoming lines and the primary trans- 
former circuits are erected on one of the longitudinal walls; 
the switches are single-pole and are connected to one another 
mechanically in groups of three. The switches for the trans- 
former secondary circuits are placed in the basement and are 
also operated from the attendants' room by a rod which passes. 
vertically downwards to the floor below, and opens and closes. 
the switches by means of a bevel gear mechanism. Each 
switch is electrically connected with the corresponding switch. 
for the transformer primary circuit, so that the latter may be 
isolated in one operation when necessary. The operating 
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wheels for the switches for the outgoing and incoming 14,000- | through A and the load, in the direction of the arrow ; but no 
volt lines are mounted on the opposite wall. On each of these | current will flow through B. The electrostatic capacity of the 
lines two oil switches are provided. one for the Adamello service | Al film on B, however, receives a charge. During the positive 


and the other for that to Trezzo. Thev are also electrically 
connected to one another in such a manner that when one of 
them (for example, that for Trezzo) is closed, the other (Ada- 
mello) is opened automatically. In this way, by combining all 
the operating mechanism in one room, electrical remote control 
becomes necessary. Each switch is provided with only one 
release magnet which is automatically operated by the time 
limit and maximum relays mounted on the wall in the same 
room. The ammeters, of which there are three for each 60,000 
volt and 10,000-volt line. and for each transformer, are also 
mounted in this room. 

Finally, we may say that the whole of the equipment for this 
power scheme was supplied bv the Allgemeine Elektricitáts 
Gesellschaft, the work being carried out under the supervision 
of their Rome office. We have to thank the A.E.G. Electrical 
‘Co. of South Africa for supplving us with the above information 
and for the photographs illustrating the article. 


A SIMPLE GROUPING FOR THE ELECTROLYTIC REC- 
TIFICATION OF ALTERNATING CURRENTS OF ANY 
NUMBER OF PHASES. 


BY G. E. BAIRSTO, M.SC., B.ENG. 
Summary.—NVarious groupings of cells are given for electrolytic recti- 
fication, and it is shown that these may be reduced to a grouping of 
electrodes in a single cel. Curves are given showing the effects of load 
and of the relative areas of the electrodes. 


In the well-known Graetz (or Nodon) grouping of aluminium 


valve cells for the electrolvtic rectification of alternating cur- 
rents (Fig. 1) we require the use of four separate cells. Its 
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Fic. ].—GRAETZ-NODON 
GROUPING. 


Fig. 2.—s:MPLIFIED GRAETZ- 
NCDON GROUPI*G. 
action, based upon the fact that the Al electrodes when made 
— to the Pb do not permit any current to pass through, 
whereas when the polarity is reversed a large current will pass, 
as too well known to require anv further explanation. (The Al 


Lead 


Fic. 3.—S1EMENS GROUPING. 


Fic. 4.—SINGLE-PHASE 
RECTIFIER. 


electrodes in all the diagrams are represented by thick straight 
lines, and the cathodes of Pb or Ni by small circles.) 

We can simplify this arrangement as shown in Fig. 2, re- 
placing C and D by a single cell with two Al anodes. 

Siemens Bros., in 1907, patented a device (Brit. Pat. No. 
21,153) which requires the use of only two cells. It is shown in 
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Fic. 5.—Two.PHASE RECTIFIER OR UNSYMMETRICAL 
THREE-PHASE RECTIFIER. 


half wave A is unable to transmit current, but B now discharges 
through the load ; the current following as before, the direction 
90 


6U 
5U 


40 


Opn Creuit Load Volts, 


pa 
© 


Ü 20 40 60 80 100 
Supply Volts, 


Fic. 6.—OPEN-CIRCUIT CHARACTERISTICS OF SINGLE-PHASE RECTIFIBR 
FOR DIFFERENT Ratios oF ELECTRODE AREAS. 


ofthearrow. The result isto give a continuous current through 
the load. 
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Fic. 7.—SINGLE-PdASE RECTIFIER. Open Cirncurr Loap E.M.F. 
FOR DIFFERENT Ratios or ELECTRODE AREAS. 


We can, however, simplify this still further, and use only one 


cell, as shown in Fig. 4. A‘ is a small Al electrode corres- 


Fig.3. The negative half wave of E.M.F.isableto pass current ponding to A, and B' a much larger one corresponding to dis- 


charging anode B. It will be seen that this arrangement 
erforms exactly the same operations as that of Fig. 3. It has 


also the two following advantages :— 
1. There is the possibility of a free discharge of electricity 


from B' to A', through the electrolyte; whereas, in Fig. 3, the 
current would have to pass through the two cathodes with their 


layers of oxide and gas. 


M. Ratio 2:1 +” 


e 
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Fig. 8.—SINGLE-PHASE RECTIFIER, SHOWING WAVE SHAPE OF 


LoaD CURRENT FOR DirFFERzNT RATIOS OF ELECTRODE AREAS AND 
Loap CURRENTS. 


2. It is perfectly easy to extend the method to the rectifica- 
tion of currents of any number of phases, with the use of only 
one cell. l 

To rectify two-phase current we require two small anodes, 
one on each phase (1 and 2, Fig. 5), and a large discharging 
anode on the middle wire 3. 

For three-phase current, use two small anodes on two of the 
phases and a large anode on the third phase; or use three 
small anodes, one on each of the phases, and a large one on the 


Load Current =O 


Load Ourrent=2 amps: 


Fic. 9.—StiNGLE-PHASE RECTIFIER WAVE SHAPES OF MAIN SUPTLY 
CURRENT; ELECTRODE Ratio 8:1. 


neutral. The latter method is, of course, not an ideal one to | maximum value of the supply E.M.F. 
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1:2. The cathode was made of Pb and shaped to interleaf 
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the Al plates, which were arranged parallel to one another. 

Fig. 6 shows the open circuit characteristic of the arrange- 
ment, the direct-current E.M.F. being plotted to main supply 
E.M.F. They are straight lines, and the fact that they do not 
go through the origin is explained chiefly by a loss of voltage 
due to polarisation and by a small leakage loss through the dis- 
charging plates. 

The wave shape of the open-circuit load E.M.F. depends upon 
the ratio of area of the “ discharging anodes" to the small 


electrode. The larger this ratio is, the nearer and nearer does- 
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Fic. 10.—REGULATION-CURVES OF SINGLE-PHASE RECTIFIER FOR 
DIFFERENT RATIOS OF ELECTRODE AREAS. 


the E.M.F. curve become a straight line. Fir. 7 gives some: 

| oscillograms taken for different ratios, and comparison may be 
made with the wave shape given by a Graetz-Nodon grouping, 
which is, of course, a sine wave with the negative half-wave 
reversed. 

It is not advisable to make the above ratio too large, because: 
it means that more and more voltave is being thrown on the 
small electrode, which in any case is being worked at a con- 

' siderable voltage, a voltage which in fact is much more than the: 


We * 
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Fic. 11.—Two-PHasE RECTIFIER OpEN CiRcUIT Loap E.M.F. FOR 
DIFFERENT RaTivs or ELECTRODE AREAS. 


(For a ratio of electrode: 
areas equal to c» , the maximum voltage on the small electrode: 


adopt. 
In a similar manner any number of phases could be rectified. | would be twice the maximum value of the impressed E.M.F.) 


Single-phase Rectifier.—The discharging anodes B' (in Fig. 4) | This means a la 


rger loss of power, and consequent falling off in 


consisted of eight plates the same size as A’. They were the efficiency. The author finds that 8:1 is about the best 


" formed " in a saturated solution of ammonium borate at a | ratio to use. 
When the arrangement is giving direct current through a 


voltage of 150, and the single plate A’ at a voltage of 300. 
Since the capacity of an Al anode film is approximately in- 
versely proportional to the formation voltage, it follows that 


load, the discharging anode is giving up its charge once in every 
period, hence the wave shape of the E.M.F. at the load termi- 


the ratio-of the capacities of plate A’ to one of the B’ plates is nals has not the same shape as on open circuit. The series of 
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oscillograms in Fig. 8 shows the wave shape of load current for 
different loads and different ratios of electrode areas. The 
effect is to bring the curve nearer and nearer the zero line as the 
load increases; though it will be seen, that for a ratio of 16 : 1, 
a considerable current can be obtained from the arrangement 
without any marked alteration in the wave shape. 


0:5 amp. 
CUNNEICUE UNTIOI MNEIANIUEES UI SP SDECCUNURT ed 


Fic. 19.—Two-PHasE RECTIFIER, SHOWING Wavre.sHAPE OF Loap- 
(CURRENT FOR DIFFERENT LoabD-CURRENTS; ELECTRODE Ratio 4: |l. 


Fig.9 gives the wave shape of the main supply current for an 
electrode ratio of 8:1, both for no load and a load current of 
2 amperes. 
+ The distorted shape of the main supply current curves, due, 
of course, to the large capacity of the apparatus, is more 
noticeable owing to the fact that the author was using a small 
laboratory machine as his source of current. 


Showing Wave Shape of Current in one of Supply Phases. Electrode Ratio 4: 1. 


Showing Wave Shape of Current in Double-wire. Lond Current, 5 amperes, 


Fic. 13.—T wo-rHaASE RECTIFIER. 


Finally, Fig. 10 shows the behaviour as regards regulation. 
At will be seen that, as the electrode ratio increases, the regula- 
tion becomes much better. 

T wo-phase Rectifier (see Fig. 5).—For a given electrode ratio 
an increase in the number of phases of the alternating current 
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rectified straightens out the load E.M.F. more and more. Thus, 
in Fig. 11,a ratio of 4: 1 gives about the same shape of curve as 
the 8: 1 ratio in the single-phase case, a result which one might 
expect. 

Fig. 12 shows the wave shape of load current for different 
currents, and Fig. 13 the current in the supply mains. The 
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Fic. 14.—Oren CIRCUIT CHARACTERISTICS OF RECTIFIERS. 
ELECTRODE Ratio 4: 1. 


open circuit characteristic is given in Fig. 14, and the regulation 
curve in Fig. 15. 

With the Graetz-Nodon grouping we require the use of eight 
separate valve cells to rectify two-phase currents. 

Three-phase Rectifier—As previously mentioned, we may 
arrange the grouping for three-phase current rectification in two 
wavs. Either we mav use two small electrodes on two of the 
phases, and the discharging anode on the other, or we may put 
a small anode on each of the three phases, and a discharging 
anode on the neutral, if the system is a star-arranged one and 
the neutral is accessible. 

Fig. 16 gives the open circuit E.M.F. waves for a rectifier 
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Fic. 15.—REGULATION CURVE. Two-PHASE RECTIFIERS. 


arranged on each of these systems, and for an electrode ratio of 
4:1. It will be seen that the unsymmetrical case possesses no 
advantage over the two-phase rectifier, but that the symmetri- 
cal case, where the neutral is used, is very considerably better. 
The open circuit characteristic is given in Fig. 14. 
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F On the Graetz-Nodon system we require the use of six sepa- 
rate valve cells to rectify three-phase current. There are also 
six humps per period on the rectified current, as against two on 


the above system. 
Symmetrical Grouping 


SS Sates ieee wem —— 


NO N 
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Fic. 16.—Opren Crrccrt Loan E.M.F. ror THREE-PHASE RECTIFIER, 
ELECTRODE Ratio 4:1. 


The experimental work described above was carried out in 
the Laboratories of Applied Electricity, the University of 


Liverpool. 


THE EXTENSION OF THE CENTRAL LONDON RAIL- 
WAY TO LIVERPOOL STREET. 


From the date of its opening in 1900 the Central London 
Railway has always proved one of the most popular of London’s 
“Tubes,” but the introduction of the motor omnibus has 
brought back to surface transport many passengers who had 
previously found the Tube the quickest and most convenient 
mode of locomotion. 

The universal 2d. fare which, duriny its early years, was a 
feature of this Tube, resulting in its being popularly termed the 
"Twopenny Tube "—a designation which is now no longer 
heard—has been found unsuitable for present traffic conditions. 
The increase of the ‘‘ through fare" from 2d. to 3d. was 
therefore later followed by the institution of a ld. fare for 
passengers travelling distances not greater than three stations 
apart. Although this has had some effect in meeting the 
growing competition of the motor omnibus it is doubtful 
whether the Tube will ever prove popular for very short 
distances so long as there is the present delay due to the lifts 
and to the waiting for trains. There is no doubt, however, 
that the Tube is still the quicker for journeys longer than about 
one mile, and in inclement weather no one hesitates in his 
choice between the rival systems of transport. 

The opening of the Exhibition at Shepherd's Bush in 1907 
led to an extension of the railway to Wood-lane; this has 
since proved a great convenience to visitors to the Exhibition. 
At the other end of the line it has for long been felt that although 
the terminus at the Bank left little to be desired from the point 
of view of those desiring to reach the City, better results would 
be obtained if the Tube could make direct communication with 
one of the main-line railways. This has now resulted in the 
extension of the Tube to Liverpool-street station, the terminus 
of the Great Eastern Railway. 

This extension, which adds about half-a-mile of route, 
the distance between the Bank and Liverpool-street platforms 
being about 800 yds., has just been completed, and is to be 
formally opened to-morrow (Saturday) by Lord Claud Hamilton, 
and will be open for service from Sunday. By providing 
direct communication between the West End and the terminus 
of the railway possessing the largest suburban traffic, a con- 
siderable number of passengers should be attracted to the 


Tube, passengers who have hitherto availed themselves of 


other means of transport. By connecting up in this way the 
termini of the main-line railways the Tubes will in future 
doubtless play an increasingly important part in the distribu- 
tion of the traffic which has in the past been discharged at the 
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various railway termini. In this connection it is interesting to 
note that, apart from the Metropolitan District Railway, the 
Tubes already connect the stations at Euston, St. Pancras, 
King's Cross, Liverpool-street, Waterloo and Charing Cross, 
whilst the extension of the Bakerloo Tube to Paddington will 
shortly increase the facilities of that station, which is already 
served by the District Railway. 

The Central London Railway, moreover, seems destined to 
play an important rôle in the suburban passenger traffic of the 
populous districts to the West of London, extending as far as 
Richmond, Twickenham and Kingston-on-Thames. It is 
evident, therefore, that the present extension of the Tube to 
Liverpool-street is fraught with great possibilities in connection 
with future developments. 

THE New TRACK. 

Turning our attention now to the engineering side of the 
extension to Liverpool-street, the construction, as might be 
expected, does not depart materially from that followed when 
the Tube was first equipped some 12 years ago. 

The new track, which is illustrated in the diagram herewith, 
differs to some extent from the existing track. Thus, standard 
bull-headed rails, supported in chairs resting on pads of felt to 
minimise noise and vibration, have been adopted, instead of the 
bridge rails formerly employed. Wherever the track is being 
relayed the new form of rail is also being substituted, the 
longitudinal sleepers being replaced by cross sleepers resting 
on blocks of concrete at their ends. It is interesting to notice 
that the new rails are only of 90 lb. weight per yard, as against 
100 Ib. in the case of the rails previously employed. Coach 
Screws are used for fixing the chairs. but owing to the 
liability of splitting the sleeper and to reduce the possibility of 
broken screws, special sockets having a larger thread are 
employed. | 

A further alteration, as will be seen from the diagram, is 
that a footway is provided on both sides of the third rail, 
concrete slabs being provided for this purpose instead of the 
wooden track in the existing tunnel. Besides removing the 
danger of fire, the concrete pathway would be considered an 
improvement should passengers ever have to leave a train in 
the tunnel due to a breakdown. 7 

It is particularly interesting to note that a number of the 
joints in the third rail have been Thermit welded, and it is 
doubtless only the cost of this process which prevents it being 
more generally employed. The third rail itself is of the same 
composition as hitherto, but the Bakerloo form of rail and 
insulator has been adopted in place of the type favoured when 
the line was originally installed, and which was illustrated 
in our issue of February 1, 1901. 

For illuminating the tunnels Tantalum lamps are fixed 
about every 10 or 12 yds., a white enamelled reflector helping 
to distribute the light along the tunnel. The new station 
platforms are illuminated by metal filament lamps in con- 
junction with Holophane shades, which form of lighting has 
recently been adopted for the other stations between the Bank 
and Shepherd's Bush. : 

The double set of cross-overs at the Bank have been removed 
and replaced by a single trailing cross-over, whilst a double 
cross-over is now provided at the Liverpool-street terminus, 


A.C. Track SIGNALLING. 


Perhaps the most interesting feature of the extension is the 
system of track circuit signalling which has been installed by 
the Mackenzie & Holland Westinghouse Power Signalling Co. 
The whole of the Central London line is also being converted 
to this system, in which alternating current is employed. This 
railway will have the first extensive installation of alternating 
current track circuit signalling in this country, the present. 
system also representing considerable improvements on any- 
thing that has so far been done in this direction in America. 

As a full description of the system would take up too much 
space in the present article, we propose here only to give an 
outline of the methods employed, leaving further details to a 


special article. 
8 
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In the first place it may be well to explain that in track | signals, the yellow being merely a warning that the next, or 
circuit signalling the track is divided into sections, and a | stop, signal is at danger. 
difference of potential is normally maintained between the two | The alternating current power supply is obtained from the 
running rails, the short-circuiting of the latter whenever a | generating station at Shepherd's Bush, separate cables being 
coach or train is located in a given section serving to operate | installed throughout the tunnel for supplying the electric lamps 
automatically the signals, so that ^ second train cannot enter ! in connection with the signals and the track signalling, trans- 
the same section of track until the first train has left the section, formers reducing the pressure to that required. 
and thereby removed the short-circuit. | 

In the system which has just been installed on the Central ESCALATORS. 
London Railway alternating current at a low pressure (in the | From the point of view of the general public most attention 
neighbourhood of 3 volts) is employed, and a frequency of in connection with the extension will doubtless be paid to the 
25 cycles, and this difference of pressure is normally maintained escalators which have been fitted up at Liverpool-street station. 
between each pair of running rails. In view of this low These will take the place of lifts, and will convey passengers to 
pressure it will be seen that very little insulation is required ; and from the Tube platform to the platforms at Liverpool- 
as a matter of fact, the wooden sleepers supporting the rails street and Broad-street main-line stations. 
are sufficient. These escalators have been supplied by the Otis Elevator 

The rails at both ends of each section of track are cross , Co., and are of the same type as those installed last autumn at 
bonded with highly inductive bonds, the centre points of two | Earl's Court Station to connect the platforms of the Metro- 
adjacent bonds being joined together, and the return feeders | politan District Railway and the Piccadilly Tube. It is, 
connected at these points. doubtless, the favour with which this pioneer installation 
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For operating the signals an alternating current relay is | was received that has influenced the Central London Railway 
employed, and is connected between the rails. This relay is | Co. to experiment in the same direction. 
arranged either to operate the signals direct or to work in For the benefit of those of our readers who are still un- 
conjunction with the signal levers in the cabins and an | acquainted with the escalator, we may briefly explain that 
illuminated diagram such as that which we described in con- | passengers alighting at Liverpool-street Tube station will 
nection with the Metropolitan District Railway. At the Bank | proceed to a moving wooden platform. In the course of a few 
and Liverpool-street Stations, owing to the crossovers, manual | yards this platform forms itself into steps which rise gradually 
operation of the signals is employed as just mentioned, the | until a perfect stairway is formed. This moves upwards to 
points being operated by compressed air. But throughout a | nearly the level of the platforms at the Great Eastern Railway 
portion of the line, i.e., Post Office to Bank, the signals are | terminus, where the stairs are converted again into a moving 
now automatic. platform, off which the passengers step. Moving hand rails, of 

An interesting point in connection with the signals is that | rubber, are also provided for the assistance and safety of 
two lamps are installed behind each indicator. The rearlamp | passengers. The stairs are supported on an endless chain, 
is of a higher voltage pattern than the front lamp. This | which is driven by a 40 H.P. electric motor. The average 
ensurea an indication being given when the normal lamp burns | power required is, however, much less. 
out or breaks. Asin the case of the Underground Railways and It may be mentioned that a passenger can materially in- 
"Tubes, in addition to the customary red and green signals, | crease the rate at which he ascends or descends the escalator, 
repeaters are necessary in many cases owing to the impossibility | by walking up or down, respectively, the stairs whilst Pu latter 
of seeing the signals at any great distance where the track | move at a speed of 60 ft. per min. Although there has ee up 
contains curves. Such repeaters contain yellow and green | to the present time little experience of the use of escalators 
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CALCULATION OF THE RELUCTANCE OF ARMATURE 
TEETH. 


BY DAVID ROBERTSON, D.SC. 


in London it seems probable that this mode of transport between 
the street and the Tube railways may prove quicker than the 
customary lift, which necessitates considerable delay in load- 
ing and unloading. The escalator should certainly result in 
the stream of passengers becoming more uniform, in place 
of the intermittent discharge necessary with lifts. This steady 
flow of passengers should prove of advantage in the loading of 
trains, and is also the first step towards the removal of that 
intermittency which, as Mr. W. Y. Lewis recently showed, 
plays such an important part im railway problems. 

From the electrical pomt of view it is particularly interesting 
to notice that the Moore light has been adopted for illuminating 
the escalators. Two reasons for chosing this form of lamp are, 
we suppose, that owing to its low intrinsic brilliancy passengers 
ascending and descending by the escalators will not be troubled 
with any glare ; and that the novel form of illuminant, with its 
pinkish light (the tubes containing nitrogen), will serve as an 
advertisement for the Tube. 


APPLICATION OF ÉLECTRICITY DURING THE CONSTRUCTION. 

An interesting feature in connection with the construction 
of the tunnel from the Bank to Liverpool-street is the use 
that has been made of electrical power. In addition to a 
number of electric cranes at the surface for raising and lowering 


The following method of calculating the reluctance of the 
teeth of a slotted armature for those cases in which the flux 
density is so high that the flux in the slots cannot be neglected 
has been emploved by the writer for ordinary class work since 
1903, and is now given in the hope that it will be useful to 
others. We shall assume that the same excitation is available 
for magnetisingz the teeth and slots, which is the same thing as 
supposing that the lines of flux are straight and radial, as in 
Fig. 1. In the first instance we shall also suppose that the 


T 


Fic. 1.—AsstMep Likes or FLUX iN TEETH AND SLOTS. 


number of slots is so large that the taper of the tecth can be 


n 1 trod 7 » A : 
material, electric locomotives have been employed underground neglected. | 
Let 


for pushing and pulling tubs of excavated material, cement, 
&c., whilst electrically-driven air compressors were installed 
for supplying pneumatic power to the shields used in the 
construction of the tunnels and for ventilating the tunnel during 
the work. 

Electrical energy was obtained from the Bishopsgate-street 
power station of the Great Eastern Railway Co. in the form 
of continuous current at 200 volts and 440 volts. Both these 
pressures were employed for the cranes, whilst, in the case of 
the underground electric locomotives, energy was supplied at 
200 volts from a motor generator, owing to the necessity of 
earthing the negative conductor, this being formed by the 
rails of the temporary track installed. 

The three small shunting locomotives emploved were quite 
historic machines, two of them having been in use for quite 16 
years, and being utilised in connection with the Waterloo & 
City Railway, the Moorgate-street extension of the City & 
South London Railway, the L.C.C. sewer along the Embank- 
ment, the Bakerloo Tube, &c. They were originally supplied 
by Messrs. Siemens, and have, we understand, done excellent 


S, — Net iron area per tooth normal to the flux. 

S, — Corresponding area of slot, ducts and insulation between 
sheets. 

9 —flux per tooth. 

"D, = flux density in the iron, supposed uniform. 

"DD, — flux density in the slot, &c., also supposed uniform. 

"D, — apparent flux density obtained by assuming all the flux 
to go through the teeth. 


i iS + 3.8, 
a 


EM 
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This shows that if we add to the magnetisation curve for 
the iron a straight line whose ordinates, drawn downwards, 


Then, 


‘ S. 
represent S Li: to the same scaleas is used forthe iron curve, 


I 
the intercept between the curve and the line will give tlie 


work 
As regards the Reavell air compressors, these were driven by 


90 H.P. motors, the air being supplied at 601b. per square 
inch pressure for grouting behind the steel shell, of which the 
tunnel is constituted. As is well known, this shell is built up 
in sections 1 ft. 8 in. wide, and each plate was provided with two 
holes through which the grouting was forced by pneumatic 
pressure to fill up the space hetween the plates and the ground. 
The shield itself was actually driven by hydraulic power, but 
pneumatic pressure was employed for driving the ram. 

The works have been carried out to the designs of Messrs. 
Mott & Hay, the consulting engineers to the railway company, 
under the supervision of Mr. H. J. Deane, who acted on 
their behalf. Messrs. John Mowlem & Co. were the principal 
contractors. 

In conclusion we must express our indebtedness to Mr. C. 
Partridge, manager of the railway, and to the above engineers 
for giving us facilities for inspecting the work while under 
progress. We must also thank Mr. E. P. Grove, the chief 
engineer of the Central London Railway, for furnishing us with 
much of the information on which this article is based. 
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Fic. 2.—RELATION BETWEEN ACTUAL AND APPARENT FLUX 
DENSITIES. 


apparent flux density corresponding to the magnetising field 
represented by the abscissa. Hence, to find the magnetising 
field required for the teeth, caleulate the apparent flux density 
a full account of the recent Swansea Congress of the Associa- | by dividing the total flux per tooth by the net iron area per 
tion, with a verbatim report of the discussion on the various | tooth, and mark off a line representing this on the edge of a slip 

of paper, or take the distance on a pair of dividers. Then 


Papers. | 
E* 


Tramways and Light Railways  Association.— The 


t e . . >» 
“Journal” for July is a special Congress number, containing 
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draw the straight line sloping downwards from the origin at 
the slope corresponding to the value of S,/S, applicable to the 
machine (Fig. 2), and slide one end of the marked length along 
this line, keeping the other end vertically over it, until the dis- 
tance fits in between the slot line and the iron curve. The 
ee of the position so found gives the required magnetising 
field. 

Since the curve is the same so long as the same brand of iron 
is employed, it is convenient to have a number of lines corre- 
sponding to definite values of S,/S, ready drawn in, as in Fig. 3. 
It is also well to add the magnetisation curves for any other 
brands of iron which are also employed. In order to permit a 
larger scale to be adopted, a piece is cut out of the bottom of 
the magnetisation curve of Fig. 3, so that the scale for the iron 
curve does not begin at zero. This makes no difference to the 
method if the marked distance is taken from the long hori- 
zontal line up to the number giving the required flux density. 

In an actual armature the taper of the teeth is usually con- 
siderable, and so some of the flux may leave the iron near the 
roots of the teeth. In that case the length of the tooth may 
be divided into a number of equal parts, and the magnetising 
field found in the same way for each of the dividing places. 1t 


" MAGNETISING FIELD. 


0-6 
Position Down Tooth. 


Fic. 4.—VaRIATION OF FIELD Down Tootn. 


will, however, be generally near enough if only one calculation 
be made taking the sections at a surface two-thirds down the 
slot. If the permeability of the iron were constant, the cross- 
section half-way down would be the proper one to take, but the 
decrease of permeability with rising flux density displaces the 
mean field to a place further down the slot. Fig. 4 shows how 
the field as calculated in the way described varies throughout 
the length of the tooth, and also shows the mean for each curve, 
which is never far from two-thirds down. 

In order to get the flux per tooth it is necessary to know the 
number of effective teeth per pole. It is usual to estimate 
this at the most likely whole number, but this way is not quite 
satisfactory, as the choice will often lie between two equally 
probable values. The author prefers to calculate the air-gap 
reluctance, using Carter’s air-gap and fringe coefficients,* and 
then to take the number of effective teeth per pole as the same 


* F. W. Carter, “ Note on Air-Gap and Interpolar Reluctance,” 
“ Journ." Inst. Elec. Engrs., Vol. XXIX., p. 925, 1900. Also Hele- 
Shaw, Hay and Powell, “ Hydro-dynamical and Electromagnetic Inves- 
tigations regarding Magnetic Flux Distribution in a Tooted Armature 
Core,” ibid, Vol. XXXIV., p. 21, November 24, 1904. F. W. Carter, 
zemarks on the last-mentioned on p. 48. 


fraction of the total number per pole that the effective pole span, 
including the allowance for the circumferential fringes, is of the 
pole pitch. This generally gives an odd fraction which takes 
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Fia. 3.—MAGNETISAT:ON CURVES FOR VARIOUS IRONS, WITH LINES 
FOR Sror FLUX.” 


account of the fact that a certain number of teeth are effective 
during part of the time, and one more, or less, during the 
remainder. 


A CONSIDERATION OF MODERN FLAME ARC LAMPS 
AND OF THEIR FUTURE POSSIBILITIES. 


BY DR. W. HECHLER. 


The latest requirements are for a lamp which will burn for a much 
longer time without attention, having also a high efficiency. This 
seems merely to demand a lamp provided with suitable “ carbons,” 
but it is only quite lately that a solution of this kind has been dis- 
covered in America. The only other solution seemed to be to lengthen 
the electrodes, which have been made as long as 0-75 metre, or to 
use magazine lamps or similar devices. Still there has been a further 
suggestion, made by the author two years ago, to use a kind of en- 
closed flame are, but while this effected a slower consumption of the 
electrodes, the efficiency was by no means comparatively good. The 
present Paper describes experiments which have been carried out 
with a view to genera! commercial improvements. i 

Usually a series resistance, amounting to 37 per cent. of the whole, 
is used with flame arc lamps. The present experiments showed 
that not a tenth part of this resistance js really necessary, from the 
theoretical point of view of the characteristic of the lamp ; practically, 
in order to reduce the starting current. some slight excess of this 
amount is doubtless necessary. The composition of the '* carbons ” 
affects the matter, and if suitable additions are introduced into their 
composition, this may have the effect of steadying the light, and of 
allowing a higher voltage to be applied. This would tend probably 
on the whole towards an increase of efficiency. Experiments show 
that if the voltage across the lamp is kept constant, the watts per 
candle-power decrease with an increase of current. On the other 
hand, if the current is kept constant, the curve connecting voltage 
and efficiency is hook-shaped, and there is therefore a definite valu? 
of the voltage which gives the highest efficiency. "This value is, 
however, considerably above that of the voltage at which such lamps 
are usually run, though with the magnetite arc there is no difference 
in this respect. It is very necessary to bear in mind that this valuo 
of the voltage which gives the highest efficiency with a given current 
depends entirely on the composition of the electrodes, and statements 
to the effect that efficiency increases with voltage, as reported by a 
* The curves marked “ S.P.T.” are taken from S. P. Thompson's 
“ Dynamo Electric Machinery," Vol. I.. p. 86. (London: E. & F. N. 
Spon, 1904.) Those for * Lohys " and “ Stalloy " are from the standard 
curves for these materials kindly supplied by the makers, Messra. Joseph 
Sankey & Sons (Ltd.), Bilston. "ET 

f Abstract of an article in the '' Elektrotechnische Zeitschrift,’ 
being a report of a Paper read before th» Electrotechnische Verein. 
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The author is therefore of the opinion that with the electrodes at 


variety of observers, must be accepted with caution. All sorts of 
experimental errors and diflieulties are liable to arise with work | present in use, an increased efficiency is not to be obtained merely 
of this sort, and things are by no means so plain and obvious as they | by increasing the voltage. The clectrodes themselves must bo 
have appeared to many observers. improved, end must. be capable of burning on high voltages without 

Let us consider wnat actually takes place. Light is emitted | great lengths of arc. This is one of the problems with which the 
partly from a glowing electrode and partly from an incandescent | future experimentalist must deal. But we may well consider how 
gas. The carliest experiments, sav, in 1902, showed that 25 per cent. | far we are at present utilising our resources. With arcs, the ratio of 
of the light was given out by the gases. These results were usually | the visible radiation to the total radiation varies between 0-1 and 
got by inverting the arc, and so cutting off, as far as possible, the | 0-17, according to the nature of the electrodes ; with the latest kind 
light emitted from the crater, the results so obtained being compared | of metal filament, this figure varies between 0-04 and 0-05. Unfor- 
with those got from the normal lamp in its usual position. But this | tunately, there seems to have been no work done on absolute quan- 
method seems very doubtful, and with an inverted are the incan- | titative determinations of the energv-emission throughout the spec- 
descent portion is probably exposed to decided cooling reactions. | trum by a flame-arc lamp. But under similar electrical conditions, 
The author in 1905 gave reasons for thinking that the incandescent | salts intended to give'a white or red tinge to the light seem to produce 
gases contributed about 36 per cont. of the total output, but even in | notably lower efticiency than those which produce a yellow light. 
this case there were many very uncertzin factors. A more hopeful | the percentage of the salt being assumed to be the same in all cases. 
method seems to be to make indirect determinations, and to ascertain | Some tests made soon after the introduction of flame-are lamps seem 
the distribution of energy throughout the are. If, without exposing | to show that with a given salt the efficiency increases up to a certain 
ourselves to well-known pitfalls, we could find the voltage drop | percentage of the added salt, after which it seems to remain constant. 
across the incandescent gases, we should do what we want. If | It is not possible from the published results to find out whether 
curves could be constructed for different types of lamp showing the | the length of the are affected the results ; but supposing this not to 
variation of voltage with the distance between the electrodes, the | be the case, the followihg explanation seems to cover the ground. 
current being kept constant, this might be a first step. Thus, with | It seems, in fact, likely that at this critical percentage a limit is 
an extremely small distance between the electrodes, the voltage | reached at which the largest possible amount of the added salt is 
required to produce the given current would be the sum of the voltage | absorbed in the path of the incandescent gases, and thus contributes 
drops at anode and kathode. With the aid of curves, the author | to the increase of the emission of light owing to the vapours of the 
gives reasons for thinking that with a current of 6 amperes, and a | salts in question ; beyond this limit, any excess takes the form of 
voltage of 45 applied to homogeneous pure carbons, 3 per cent. of the | a fume, which leaves the surface of the electrode, and does not 
energy consumption takes place in the incandescent gases; with | become absorbed in the column of flaming gas, and in this way the 
80 volts applied to a magnetite are, about 70 per cent. of the energy | fume may be said to be without effect on the efficiency of the lamp. 
consumption is due to the gases, and with 40 volts applied to an | It is, however, very important to ascertain that the salts, which reach 
ordinary flame are, from 55 to 60 per eent. of the watts are absorbed by the vapour column, should be capable of reaching the high tempera- 
the gases. This seems to justify us in thinking that as a rough į ture of the are before they leave the zone, otherwise they cannot be 
approximation about 55 or 60 per cent. of the light emission of a | considered to contribute effectively to the efficiency of tho lamp as a 
flame-arc lamp is due to the incandescent gas, while the remainder is | whole. It seems obvious that it would be well to give the preferenco 
due to the surfaces of the electrodes themselves. If such figures are | to such metals or their salts as have been found in metallic filaments 
correct, it is evident that any change in the shape or length of the | and in other sources of light to yield a high efficiency at incandescent 
path of the gases will further affect the question of their light-emitting temperatures. This has in fact been found to be the case, and such 
properties. There are plain reasons for not reducing the length of | combinations have turned out to be an improvement on the salts 
the arc below a certain limit ; but within the limits usual in practical | which were used in the first instance. But the proportions in which 
work, the length of the are may be said to vary with the voltage. these combinations are used are matters of the first Importance, 
Therefore, assuming that the electrodes are of a certain composition, | The Welsbach lamp owes its luminosity to 1 per cent. of coria, and a 
there is 2 certain length of are below which the efficiency decreases, | mantle of pure thoria is known to have no light-emitting properties. 
and this can be shown experimentally to be the case. On the other | Any change in the proportion of ceria to thoria is known to have a 
hand, an increase of voltage drop in the gases improves the efficiency, | harmful effect. Similar facts can be proved from an examination 
as is shown by results obtained on mercury-vapour quartz lamps. | of additions made to magnetite electrodes. An addition of zirconia 
It is o!so well known that an inercase in the size of the electrodes | to the magnetite improves the light, provided that tho zirconia does 
decreases the efficiency, if nothing else is changed, and this is due to | not exceed 50 per cent., and the same is true with uranium oxide. 
an increased cooling effect. The oxide of titanium improves the light if added to magnetite, tho 

With the enclosed type of flame are a decreased supply of air | best result beiag obtained when the electrode consists entirely of the 
produces effects that must be considered. With an open arc the | titanium oxide, but the practical use of electrodes which contain 
temperature is obtained in the first instance by the current, but also | nothing but titanium oxide is very difficult, and other salts have to 
something is due to the heat of combustion of the carbon. which | be added, which detracts, of course, from the efficiency. There 
necessitates a supply of air. If the access of air is hindered in any | have of late years been many inventors who have concerned them- 
way, the heat of combustion is decreased, the temperature of the | selves with the study of suitable compositions for the manufacture 
are tends to fall, and therewith also the emission of light. Therefore, | of electrodes to burn in flame ares as more or less enclosed lamps, 
more energv must be supplied electrically if the temperature is to he and some progress in this direction seems likely to be mide. The 
maintained, i.e., the voltage must be raised, if the current remains | enterprise of manufacturers may lead them to a solution of tho 
constant. Thus, an enclosed lamp requires a higher voltage than an | problem; many suggestions have been made in various patents, and 
open one, if the current and length of arc are the same in the two | many experiments have been tried. But if real success in thisdepart- 
cases, This difference is due to the voltage drops at the electrodes | ment is to be achieved, much careful work will have to be done, 
which with an open are amounts to about 50 volts, and with an | and the enclosed flame-arc lamp must be so constructed and designed 
enclosed one to 70 volts. Conversely, the length of the arc is shorter | that an improved efficiency is not obtained at the cost of other 
in en enclosed lamp than in an open one, if the voltage and current | essentials. 
are the same in the two casea. "These differences are connected with 
differences of temperature, and in this wey is to be explained the loss 
of efficiency. In order to meet these objections, enclosed flame-are 
lamps are usually supplied with electrodes containing a greater 
amount of the special salt employed ; and in this way the length of 
the are cen be made to be the same in the two cases. But any 
increase in the amount of salt present in the electrode introduces 
difficulties, which have a very désturbing influence on the burning of 
the lamp, and a completely satisfactory solution cannot be found in 
this way. The phenomena hitherto mentioned have special reference 
to dircet-current lamps. 2nd the author proposes to deal with 
those of the alternate-current type on a future occasion. It may, 
however, be said that for a proper examination of the alternate- 
current ere, the so-called dynamic characteristic of the are is of 
Importance, and here a kind of hysteresis becomes evident, as has 
been pointed out by Simon, who may be considered as the pioneer 
investigator of the more modern theories of the phenomena relating 
to the are. Oscillographie records are needed for work of this sort, “ A New System for Preventing Collisions at Sca." By Sir Hiram S. 
and tho matter cannot bo fully examined on the present occasion. Maxim. (London, 1912 : Cassell & Co.) : 
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ILLUMINATION IN FACTORIES. 


In the recent annual report of the Chief Inspector of 
Factories there is an interesting report by Mr. D. R. WiLsoN 
upon lllumination in Factories. This is an important sub- 
ject, and we are glad to see that it is receiving attention. 
The excellence of work and the physical conditions under 
which it is carried on are closely related, for it is impossible 
for the best work to be turned out if it is produced under 
unsatisfactory physical conditions, such as extreme cold, or 
extreme heat, or defective illumination. We do not think 
it is sufficiently realised that illumination in factories, as a 
physical condition in the production of work, is important 
both as regards daylight and artificial illumination. 

Defective daylight illumination is particularly harmful 
because such defects necessarily apply to a large proportion 
of the working day. Briefly, as Mr. WILSON states, the re- 
quired conditions are that the amount of daylight admitted 
should be as much as possible, the illumination should be 
as uniform as possible, and the light should fall in the right 
direction. It is stated that the window area relatively to 
the floor area should be at least 1 to 10. Probably machine 
shops with the well-known top illumination are among the 
most efficiently lighted factories, but this method cannot 
always be followed. Where there is side illumination and 
the height between floors is not considerable, the conditions 
are often far from satisfactory. 

When we come to artificial lighting, this may appear to be 
not quite so important, as it is not required for a large pro- 
portion of the day ; but in the North, at all events, artificial 
lighting is necessary during long hours in the winter time, 
and it is certainly worth while to see that the methods 
adopted are satisfactory. In this connection Mr. WILSON 
mentions that the light should be adequate, that there 
should be an absence of glare, and that there should be no 
troublesome shadows. As regards the first point, the 
intensity of the illumination necessary depends very 
materially upon the character of the work. For the general 
handling of goods it need not be high, but in the case of type 
setting, for example, high illumination is necessary. The 
intensity must varv with the diffused reflecting power or the 
‘ albedo " of the material under observation. With regard 
to glare, everyone is sensible of the meaning of this term, 
though it is not easily defined, and it is known that the 
presence of glare diminishes tlie sensitiveness of the eye very 
materially. In a similar sort of way, shadows may cause 
illumination to be very defective It is important that the 
light should be so arranged that the shadow of the workman 
is not cast upon the work that he has in hand. 

From the observations made by Mr. WirsoN it appears, 
as might be expected, that the conditions found in actual 
factoties vary very considerably. In cotton-weaving sheds 
the illumination is generally good, being from above, and 
artificial light is arranged as far as possible in some sort of 
corresponding fashion. It is a curious fact that when 
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electric glow lamps are used they are generally of the carbon 


filament variety, it being said that the vibration is too great 
for metal filaments ; but, on the other hand, metal fila ment 
lamps are common in Irish linen-weaving sheds where the 
vibration is not likely to be less. Jn the case of linen weav- 
ing the absorption of light is about twice as great as for 
cotton, and, consequently, a higher illumination is neces- 
sary. The cotton-spinning industry provides examples of 


much less efficient illumination, because it is usually carried 


on in buildings of four or five stories, and, consequently, the 
daylight illumination is from the side. The artificial illu- 
mination also is often very far from satisfactory, and Mr. 
WILSON mentions an instance in a carding room where the 
illumination at one point was only 0-01 candle-ft., or about 
the minimum illumination to be found in a badly lighted 
street. It is difficult to imagine satisfactory work under 


such conditions. 


In composing rooms illumination is necessarily good, and, 
generally speaking, it is carried out in a satisfactory wav. so 
that the worker is free from glare. Perhaps one of the 
industries in which the light is most satisfactory is that 
devoted to the manufacture of clothing. A good light is 
required near the needle of a sewing machine, and this is 
generally obtained either by means of a glow lamp carried by 


an adjustable bracket or by a 4-volt lamp supplied from 
accumulators and fixed on the upper part of the frame of 
each machine and carefully shaded. This seems to be a 


neat form of solving the problem, and is found to be satis- 


factory. On the other hand, glare is often noticeable in 
work of this kind, not being carefully guarded against ; it 
may be due to the lamps being rather too low or being 
wrongly placed to a slight extent, so that there is direct 
reflection of the light from the material. 

Mr. Witson’s report includes a large amount of statis- 
tical information in regard to various installations where 
measurements have been made, and those who are con- 
cerned with problems of factory illumination will do well to 
look through the numerous tables that follow his report. 
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Steam Turbine Design. With ezpecial reference to the Reaction 
Type. By Jons Morrow, M.Se., D. Eng. (London. 1911 : Edward 


Arnold.) Pp. viii. +471. 16s. net. 

As the title suggests, this book deals mainly with steam 
turbines of the reaction type. A radical departure from the 
majority of treatises on the subject lies in the fact that the 
author does not introduce the reader to the problems relating 
to the flow of steam through nozzles until the twentieth chapter. 

The historical development of the steam turbine has been 
dealt with sufficiently often elsewhere, and one welcomes the 
brevity of the references in the present instance. The first 
chapters contain descriptions of reaction turbines of both 
marine and land types, with explanations of the general designs 
of the most important parts. | | 
_ The second and following chapters give a very clear exposi- 
tion of the theoretical design, commencing with fundamental 
principles and explaining the action of the steam in its passage 
through the turbine and the distribution of the available energy. 


The author proceeds to explain the P.V-and T.¢ diagrams, 
showing the relation of the one-to the other, discussing the 
latter at greater length, and showing its application to the 
design of turbines. Some useful examples will assist the 
student in familiarising himself with the use of this method of 
calculation. These chapters are of considerable meiit, and 
the mathematics used can be followed with ease. 

A later chapter explains the construction and use of heat 
diagrams, and illustrates the best known charts by means of. 
diagrams. The author suggests that in designing steam 
turbines the most serviceable chart should have as co-ordinates 
volumes and heat contents, and has appended to this volume 
a chart drawn out on this principle. The chart is drawn to 
a large scale, and British units are employed. The drawback to 
the use of this chart appears to be that the lines of constant. 
entropy are curves across the chart instead of vertical straight 
lines. The author has worked out a further original diagram 
showing the actual volume per pound of steam as a function 
of the heat energy given up while passing through the turbine 
for an assumed efliciency ratio of two-thirds. The steam is 
assumed to be dry saturated initially and the chart gives the 
actual volumes and the energv given out. during expansion, 
allowance being made for all losses occurring. Whilst the, 
diagram is only strictly accurate for the efficiency ratio chosen, 
the author shows that the error incurred is not serious when the’ 
efficiency ratio is greater or less within limits. The author. 
gives an example illustrating the use of this diagram in design- 
ing a 1,000 kw. turbine... : 

A large section of the book is devoted to the design of the: 
leading parts of reaction steam turbines, both for land and 
marine work, and many of the designs discussed are illustrated 
in detail. 

A chapter on heat accumulators is of much interest as the 
author has endeavoured to calculate their design in greater 
detail than has been attempted hitherto in published articles, 
and at the same time he gives a very clear exposition of the 
working of this apparatus. | 

Two chapters are devoted to the principles of surface con- 
densing plants and the design of surface condensers. The 
method of design adopted is that employed by Prof. R. L. 
Weighton. This question is at best a difficult one for 
students who have not manufacturers’ experimental data at 
their disposal, and we think that more stress should be laid 
on the fundamental importance of the heat transmission 
coefficient as a basis of design. 

The last chapters deal with orifices and nozzles, and with 
impulse turbines. The principles are very clearly set out, but 
these chapters are rather scanty in proportion to the rest of the 
volume. Such important types as the Rateau and Zoelly are 
not mentioned at all, and the majority of the illustrations refer 
to foreign designs. The book is intended for designers, 
draughtsmen and students, but it can also be recommended to 
users of steam turbines who wish to become familiar with the 
theoretical principles, as there are very few books which deal 
with this subject with equal lucidity. R. J. KAULA. 
Alternating Current Design. By Junivs Frit, M.Sc. (Londoa 

and New York, 1912: Harper & Brothers.) Pp. xi i. 118. 5s. net. 

The book before us 1s intended to be à companion book to 
Mr. Cramp's * Continuous Current Machine Design," and in 
some ways we can notice a similarity between thetwo. For in- 
stance, the price 1s the same, the books are bound in the same 
style, they have the same publisher, and so on. In companion 
books, however, we usually expect to find that the reader can 
pass from one to the other, and meet with the same expressions 
and symbols, and if possible the same style of writing. 

But in this book Mr. Frith has taken up a line of his own, 
without considering Mr. Cramp, and instead of employing 
standard expressions which most writers, including Mr. Cramp. 
have used, he has adopted new ones. For instance. instead of 
" air-gap, he uses "air-space," and instead of “leakage 
coefficient," he uses the term `‘ waste-field coefficient." Then, 
again, the symbols. Mr. Frith uses E to represent the mazi- 
mum value of the E.M.F. in Chapter I., and the R. M.S. value 


elsewhere. And worse than that, he uses H to represent 
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magnetic density in Chapter I., though it has its proper mean- 
ing of magnetising force elsewhere. He has also found it 
advisable to explain the meanings of cm., °C., Zn and so on, 
which surely every schoolboy knows. We are sorry that the 
sign. ^ has been used for frequency in formule and equations. 
Any symbol used in equations should be capable of being 
pronounced, otherwise it becomes a stumbling block to quick 
reading. Of course, the sign is very useful as an abbreviation 
for cycles per second—e.q., 50 ev. 

With regard to the book itself, we find that the purely 
descriptive. chapters with not much theory in them, such as 
that on the paralleling of alternators, are decidedly the best 
But Mr. Frith evidently has not a high opinion of the value of 
theory. He has no faith whatever in the calculation of the 
leakage of induction motors, and advises that the theoretical 
figures should be drastically departed from if they do not 
agree with practice. But surely the theory itself. is wrong 
if it does not agree with practice. 

Several examples of design are worked out, both of alter- 

nators and motors, but the current and magnetic densities 
used are certainly verv conservative, and we are afraid the 
machines would not find a place on the market. Surely de- 
signs should be practical. 

A 5 H.P. squirrel-cage motor is worked out at the end of the 
book, and has more reasonable densities. It is a pity, how- 
ever, that the cross- "section of the end-rings is not calculated. 
Mr. Frith takes it as “a little less than half the rotor bars per 
pole." but he gives no reason for this. His method of finding 
the rotor losses is certainly convenient, for he arrives at the 
result from the full-load slip he thinks he is likely to obtain ! 
An auto-starter is described and calculated, but no mention is 
made of the starting torque of the motor. 

We are aware that the price of the book will be attractive to 
some, but we do not think that technical men are like some 
ladies who buy anything so long as it is cheap, and consider 
they have obtained a bargain. R. G. J. 
Motor Bodies and Chassis. By H. J. Burt Ep. (London & New 

York, 1912: Harper & Brothers.) Pp. xxiv. 4 328. €s. ret. 

It is generally. good, if onlv to enlarge the mind, to know a 
great deal more about anything than the minimum of what is 
required. for utilitarian purposes. In this book Mr. Butler 
gives us much of such information. A mere user does not 

really want to know, for example, how a body is painted ; but all 
Un. same many will read the description of the process with 
considerable pleasure, and will take a more intelligent interest 
in their cars from realising what an amount of patient work 
and skill a well-painted car represents. The chapters on body 
design will also bring home to them that the various forms of car 
do not simply ` happen, " as so many people seem to think, 
but that nearly every little detail has its meaning and is the 
result of reason and thought, and the knowledge will add much 
to the interest next time they are choosing a new car. 

By no means, however, is the whole hook faken up by such 
subjects. There are chapters on wheels, springs, tyres, steering 
gear and similar things, giving matter which every motorist 
will be the better for knowing, not only when buving but when 
using his car. 

But there is one chapter that we should like to see omitted— 
nearly the whole of it. Under“ Ignition " we find little of anv 
value, though cert: ainly much information that cannot be found 
elsewhere. For example: the " rate of discharge” is described 
as so Many ampere-hours ; ; but here an example given corrects 
theerror. In the same w vay that the current passing along a 
conducting wire is not confined to that wire but passes into 
the atmosphere surrounding, s» the magnetic field surround- 
ing the poles of à magnet consists of lines of force converging in 
all directions." [fa conducting wire be coiled into the shape 
of a spiral, immediately (sic) contact is made a momentary 
weaker or extra current. flows in the opposite direction to the 
main current sothat the voltage of the main current is somewhat 
weakened for the verv brief interval during which the self- 
induced current flows.” There are many such gems, and it 
is à pity, as in other respects the book is really good. It is 
excellently got up and well illustrated. C. W. S. C. 


DEVELOPMENT OF A SUCCESSFUL DIRECT-CURRENT 
2,000 KW. UNIPOLAR GENERATOR.* 


BY B. G. LAMME, 


Summariy.—lnis Paper is à record of engineering experiences obtained 
and diffieulcies overcome in the practical development of a large machine 
of the unipolar type. After describing the design of the mac hine as first 
constructed, the author proceeds te detail the various troubles thet 
cropped up on test and in operation and explains how a eure was in 
cach case etfected. 


Two theoretical questions of unipoler design have come up fre- 
quently: (1) Whether the megneiie flux rotates or travels with 
respect. to the rotor or the stator; and (2) whether it is possible to 
generate E.M.F.s in two or more conductors in series in such a wey 
that they can be combined in one direction. without the aid of a 
corresponding number of pairs of colleetor rings, to give higher 
E.M. F.s than a single conductor. To the first question the enswer 
may be made that in the machine in question it makes no difference 
whether the flux rotates or is siationary ; the result is the s2me on 
either assumption. To the second. it may be said that when the 
theory of inter- ‘linkages of the electric and magnetic circuits is pro- 
perly considered it is obvious that the resultant E. M.F. is equivalent 
to that of one effective conductor. and. therefore it is not practicable 
to obtam higher E.M. F.s than represented. by one conductor without 
the use of collector rings or some equivalent device. The theoretical 
considerations being largely eliminated, the author confines himself 
to the practical! side only. 

In 1896 the writer designed a small unipolar generator of approxi- 
mately 3 volts and 6,000 amperes capacity at a speed of 1.500 revs. 
per min. This machine was built for meter testing, and the occasion 
for its design lay in the continued trouble encountered with former 
machines of the commutator type designee for very heavy currents 
at low voltages. 
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Fie. 1. -LoNGITUDINAL SECTION OF GENERATOR. 


In 1904 the question of building a turbo-generator of the unipolar 
type was brought up. and an investigetion was made by the writer 
to determine the possibilities. This study indicated. thet a com- 
mereial machine for direct connection to e steam turbine could be 
constructed, provided a very hign peripheral speed wes alloweble 
at the collector rings or current-colleeting surfaces. It appeared 
that the velocity at such collector surfaees would have to be at least 
200 ft. to 250 ft. per second. 1f the speed is reduced too much the 
machine hecomes too large and expensive, while with too great an 
increase in speed the E.M.F. per ring becomes low or the peripheral 
speed of the rings must be verv high. It is desire ble to keep the 
nuntber of collector rings as small as possible, for cach pair of rings 
handles the full current of the machine. Therefore it works out thet 
the range of speeds, within which the unipolar machine becomes 
commercially practicable, is rather narrow. " 

In 1906 an order was taken for a 2.000 kw. 1.200 revs. per min. 
260-volt 7.700-ampere unipolar generator to be installed in a Portland 
cement works near Easton, Pa. The fact that it is à cement works 
should be emphasised as having a considerable bearing on the history 
of the operation of this machine, which is similar in type to the 
smaller machine already mentioned. The general construction of 
this machine is indicated in Fig. 1. 

The stator core and the rotor body are made of solid steel. tho 
stator being cast, while the rotor is a forging. There are cight 
collector rings at each end of the rotor. the corresponding rings of 
the two ends being connected together by solid round conductors, 
there being six conductors per ring, or.48 conductors total- In cach 
conductor is generated a normal E.M.F. of 32-5 volts, and with all 
the rings connected in series, the total voltage is 260. The stator 


* Abstract of a Paper read at the recent Boston Convention of the 
American Institute of Electrical Engincers. 
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core, at what might be called the pole face, is built up of laminated 
iron, forming a ring around the rotor. This was laminated in order 
to furnish an easy method for obtaining the stator slots in which the 
conductors lie that connect together the brushes or brush-holders 
for throwing the pairs of rings in series. "The slots in the stator 
laminations were made open, as indicated in Fig. 2, in order readily 
to insert the stator conductors. "There are 16 slots in this ring, and 
in each slot there is placed one large solid conductor. As first 
assembled, non-metallic wedges were used to close these slots, but 
later these were changed to cast iron. 

The rotor core consists of one large forging. as indicated in Fig. 1. 
Lengthwise of this rotor are 12 holes for ventilating purposes, 
originally 22 in. diameter. Each of these holes is connected to the 
external surface by means of nine 1j in. radial holes at each end of 


At the middle part of the rotor core a groove is cut as shown in 
Fig. 5. Into this groove the two halves of each conductor project. 
These two ends are then connected together by strap conductors in 
such a way as to give flexibility in case of expansion of the conductors 
lengthwise. With this arrangement there is no possibility whatever 
of the conductors turning after once being connected. There is 
a series of holes from the axial holes through the shaft to this 
central groove, for the purpose of allowing some ventilating air to 
flow over the central connections. 

As originally constructed, the conductors passed through com- 
pletely enclosed holes near the surface of the rotor core. This con- 
struction was afterwards modified, as well as the collector rings. 
which, as originally constructed, consisted of a base ring with a 
wearing ring on the outside, both of a special bronze with high 
elastie limit and ultimate strength. 

The eight sets of brush-holders at cach end are carried by eight 
copper supporting rings. These supporting rings are insulated from 
the frame of the machine, but are connected in series by means of 
the conductors through the stator slots. There are 16 brush- 
holders studs per ring and two brush-holders per stud, each capable 
of taking a copper leaf brush 3 in. wide by 13 in. thick. These 
brush-holders are spaced practically uniformly around the sup- 
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Fic. 2.—CRoss-skcTION OF GENERATOR, Fig. 4.—CorLLEcTon RINGS. 


the rotor, these holes corresponding to mid-positions between the 
collector rings. It was intended to take air in at cach end of the 
rotor and feed it out between the collector rings for cooling. In 
addition, as originally constructed, there was a large enclosed fan 
at each end, as indicated in Fig. 3. These fans took air in along the 
shaft and directed it over the collector rings parallel to the shaft. 
The object of this was to furnish an extra amount of air for cooling 
the surfaces of the rings and the brushes and brush-holders, as it was 
estimated that the brushes and brush-holders themselves. could 
conduct away a considerable amount of heat from the rings by direct 
contact, and that the cooling air from the fans, circulating among 
the brush-holders, would carry away this heat. These fans were 
removed during the preliminary tests. 

The rotor collector rings consisted of eight large rings at each end, 
insulated from the core by sheet mica, and from each other by air 


porting rings. The supporting copper rings are continuous or com- 
plete circles, so that the current collected from the brushes is carried 
in both directions around the ring. There are two conductors 
carried from each ring through the stator slots to a ring on tha 
opposite side of the machine, in order to connect tho verious brush- 
holders in series. 

The above description represents the machine as originally con- 
structed. Various unexpected troubles, however, developed, ench 
of which has required some modification in the construction of the 
machine, a 

This machine, after being assembled according to its original 
design, was operated over a period of several weeks in the testing 
room of the manufacturing company. It was operated both at no 
load and at full load. and a careful study was made of all the phe- 
nomena which were in evidence during these tests. The machine 
was first run at no load without field to note the ventilation, balance 
and general running conditions of the machine. The ventilation 
seemed to be extremely good ; noise, however, was excessive, and 
it was determined that the end fans were responsible for a con- 
siderable part of it. ` 

On taking the saturation curve of the machine it was found to be 
extremely sluggish in following any changes in the field current. The 
reason for this sluggishness is obvious from the construction of the 
machine, each magnetic circuit of the rotor core being surrounded 
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Fia. 5.--RoToR CONDUCTORS. 


Fig. 3.—METHOD or VENTILATING THE MACHINE. 


by eight continuous collector rings of very heavy section, and also 
by eight brush-holder supporting rings of copper of very low rosis- 
tance. These rings, of course, formed heavy secondaries or dampers 
which opposed any change in the main flux. It was also found that 
there were practically no iron losses in the machine. This apparently 
eliminated one possible source of loss which was anticipated— 
namely, that due to the large open slots in the stator pole face. 
After completion of this test the machine was then run on short- 
circuit. It was then that the real troub:es with the machine began, 
The first shut down was du? to several of the outer rings shifting 
sideways on the base ring. and investigation showed that a tem- 
perature rise of 70 C. to 80°C., combined with the high cen- 
trifugal stresses, would allow the rings to loosen very materially. 
It was then assumed that, as the ring has heated up, bad contact 


spaces between them. Each ring has 48 holes parallel to the shaft. 
These holes are of slightly larger diameter than the rotor conductors 
outside their insulation. Six holes in cach ring were threaded 
to contain the ends of six of the conductors which were joined to 
each ring. The six conductors connected to each ring were spaced 
symmetrically around the core. Fig. 4 shows this construction. 

The rotor conductors, 48 in number, consist of 1 in. copper rods, 
outside of which is pleced en insulating tube of hard material. Each 
conductor, in fact, consists of two lengths arranged for joining in the 
middle. The outer end of each conductor is upset to give a diameter 
larger than the insulating tubes, and a thread is cut on this expanded 
part. After the rings were installed on the core the rods were 
inserted through the holes to the threaded part of a ring and were 
then serewed home. | 
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had resulted between the inner and outer rings, and this in turn had 
caused additional heating, so that the temperature rose rather 
suddenly after bad contact. once formed. (It developed later that 
this was propably not the true cause of the trouble.) Tt was con- 
sidered that the remedy for the trouble was in the use of rings which 
could be shrunk on with a greater tension. 

It was then decided to try steel outer rings instead of bronze on 
the end where the bronze rings had loosened. However, upon 
loading the machine, after applying the steel rings, a new difliculty 
was encountered. It was found that the loss was so excessive as 
to he prohibitive, as far as efficiency was concerned ; and also the tesis 
showed excessive heating of the rings and of the machine as a whole. 
Also, there were continual small sparks from the tips of the brushes, 
these sparks being from the iron itself. The tests showed that, with 
the steel rings. at full rated current, the loss was approximately 
200 kw. greater than with the bronze rings, or about 10 per cent. of 
the output. With both ends equipped with steel rings this would 
have been practically doubled. 

While this was recognised as an entirely unsatisfactory operating 

condition, vet it allowed the machine to be run for a long enough 
period to determine a number of other defects. One of these was 
an undue heating of the rotor pole face. This was obviously not due 
directly to bunching of the flux in the air- -gap on account of the open 
stator slots, for it did not appear when running with normal voltage 
without load. Further investigation showed that it was apparently 
due to some flux distorting eflect of the stationary conductors in the 
stator slots, which carried about 4,000 amperes cach at rated load. 
On account of ample margin in the magnetising coils the air-gap 
was then materially increased, with some benefit. A further 
improvement resulted in the use of magnetic wedges made of cast 
iron in place of the non-magnetic wedges used before. This pro- 
duced a further beneficial effect. but there was still some extra heating 
in the pole face. Cylindrical grooves alternating } in. and 1 in. deep 
and about ! in. wide, with a lin. web of steel between, were then 
turned in the pole face. Also, on account of an apparent local 
heating of the metal bridge over the rotor slots, a narrow groove 
was cut in the closed bridge above each rotor slot. thus changing 
it to a partially open slot. This effectively eliminated the excess 
loss in the rotor pole face, but led to another unexpected difficulty, 
described later. 

After this trouble was cured and the short-circuit test was con- 
tinved a very serious difficulty began to show up—namely, trouble 
with lubrication. At first the lubrication was vaseline fed on to the 
rings by lubricating pads. This was apparently very effective for a 
time. but eventually it was noted that slight sparking began, which. 
in some cases, would increase very rapidly . and in a comparatively 
short time became so bad that the rings or brushes would become 
badly scored or blistered. Examination of the sparking brushes 
showed a coating of black ‘ ‘smudge " over the surface, which seemed 
to have more or less insulating qualitics. A series of tests then 
showed that whenever sparking began the contact “ drop" between 
a brush and the collector ring was fairly high, and this * drop "' 
increased as the sparking increased. Vaseline, or any other lubricat- 
ing oil. was found to form a coating over the brush contact, and this 
coating would gradually burn, or be acted upon otherwise by the 
current, so that. its resistance increased and the black smudge was 
formed which had more or less insulating qualities. 

A great number of tests were then carried out with various kinds 
of lubricants, and it was found that anything of an oil or grease nature 
was troublesome sooner or later. Then graphite, formed into cakes 
or brushes by means of high pressure, was tried on the rings, and the 
results were very favourable compared with anything used before. 
This was supposed to have practically settled the question of lubrica- 
tion and brush contact trouble, but experience later gave an entirely 
new tum to this matter. 

While these tests were being carried on a study of the ventilation 
of the machine was being made. The tests indicated that the end 
rings—that is, those next to the exciting coils—were considerably 
cooler than those near the centre of the machine. However, as there 
were excessive losses and heating in the steel rings themselves, it 

ras not. possible to make any material improvement until the rings 
were changed. The steel rings at one end of the rotor, and the 
bronze rings at. the other end. were then removed and a second set 
of bronze rings was tried. ‘These rings were specially treated in the 

manufacture so that the elastic limit was very high. and they were put 
on much tighter than in the former case. It was found that the 
losses were very small compared with those of the steel rings, but 
the heating of the rings was unequal. Tt was finally determined 
that this unequal heating was due to the large external blowers, 
which were driving the air over the rings in such a way as to heat 
those next to the centre of the rotor to a much higher temperature 
than those at the outer ends. 
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“a deposit immediately behind the brushes. 


The removal of the two large blowers greatly reduced the windage 
of the machine, end there was greater uniformity in the tempera- 
tures, the average temperature of the rings being only about 10 deg. 
higher than with the fans. It was decided to increase the size of the 
axial holes through tho rotor core from 2} in. to 3} in. diameter, and 

' bell-mouth " them at their openings at the ends, in order to 
give a freer admission of air to the holes. When this was done it 
was found that the temperatures of the rings were lower than in any 
of the preceding tests, and, moreover, they were fairly uniform. 
Also, after the removal of the blowers, the objectionable noise 
already referred to was largely eliminated. The grephite lubrica- 
tion was continued with the bronze rings. 

On the hasis of these tests, the machine was shipped to its destina- 
tion and put in service. Then the real difficulties began. In the 
first place one of the outer collector rings stretched, which loosened 
i& to such an extent that it ceased to rotate with the inner ring. 
Upon the return of the rotor to the shop, an examinetion of the 
collector rings showed that the separate shrunk-on tvpe of ring 
was not practicable with eny design of ring then at hand. It was 
decided. therefore, to make the collector rings in one solid piece 
with a very considerable wearing depth. This necessitated the 
removal of all the base rings, and, in fact, it required a complete 
dismantling of the entire rotor winding. As the outer ring had 
loosened, there was a possibility of the base rings loosening in the 
same way, and therefore is was considered necessary to apply some 
scheme for preventing this loosening in casc of sudden heating and 
expansion of any of the collector rings. It was decided to apply 
some form of spring support underneath these rings, which could 
follow up any expansion in such a way as to keep the rings tight under 
any temperaturc" conditions liable to be met with in practice. The 
spring support used consisted of a number of Hat steel plates arranged 
around the rotor core, as indicated in Fig. 6. These plates were of 
such length and stiffness that à very high pressure was required to 
bend them down to conform with the rotor surface. These plates 
were arranged around the rotor core and drawn down with clamp 
rings until they fitted tightlv against the mica. The collector ring 
was highly heated and slipped over the springs. the clamps being 
removed as the ring was slipped on. "Tests were made to find at 
what temperature such a ring would loosen. While the best arrange- 
ment without springs would loosen at about 109°C. to 125 C. 
it was found that a ring supported in the above manner was still 
fairly tight at 180° C., “which was fae above any temperature 
which the machine would attain under any condition. It 
may be said here that, after Rd years) operation. this con- 
struction still appears to be first class, and no loosening of any sort 
has occurred. 

In removing the winding from the rotor it was discovered that 
the insulating tubes over the rotor conductors had travelled back 
and forth along the rods a certain amount. This travel, if continued 
for a long enough period, would apparently have injured the insala- 
tion. Apparently. during heating and cooling. the expansion and 
contraction of the rods would carry the tubes with them lengthwise 
a very small amount. It was evidently necessary to have the tubes 
fit rather tightly in the retaining or supporting holes in the ringa and 
the core, and to have the rods fit rather loosely in the tubes. Also, 
it appeared that shellac or other “ gummy `“ material on the inner 
surface of the insulating tubes was harmful. In consequence, the 
new set of tubes was made with a dry hard finish on both the outside 
and the inside, and the inside surface was also parafined. This, 
when carried out properly, served to remedy this trouble. 

The reconstructed rotor, with the solid collector rings. was shipped 
to the customer and the service was continued. After operation for 
a considerable time certain extremely serious difficulties appeared. 
One of these was brush trouble, and another was undue wear of the 
rings. The brush trouble was a most discouraging one. The 
machine was located in an engine room adjacent to 2 rock-crushing 
building. Fine dust was always floating around the machine, and 
this dust continuously passing through the mechine tended to form 
This dust packed in 


rather solidly behind the brush, due to the high spced of the rings, 


and eventually it tended to lift the brushes away from the ringa. 
It also showed a tendency to get under the hrush contact, with 
consequent increased resistance of contaet. Frequent removal and 
cleaning of the brushes was impracticable, as they were not suffi- 
ciently accessible to do this readily. This rock dust. packed behind 
the brushes, also had a scouring or grinding action on the rings 
themselves. Various methods were considered for overcoming this 
collection of dust, one of which consisted of enclosed air inlets to the 
machine. fitted with screens for sifting out the dust. This lessened 
the trouble to some extent, but the method finally adopted for 
overcoming the difficulty of accumulation of dirt was rather startling, 
viz., that the copper leaf brushes be turned around so that the rings 
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amount of self. lubrication. A set of these brushes was tried on | 
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The insulating tubes on the rotor conductors next began to break 


would run against the brushes. The running of thin leaf copper 
brushes on a collector ring operated at a speed of about 220 ft. per | down; also " short-circuits " occurred between the collector rings 


second (or 13,200 ft. per minute) looks like an absurdity ; but there | and the core. The cause was discovered to be as follows: The air 
has not been a single case of trouble from this arrangement during | entering through the axial roter holes-and passing out through the 
several years’ Operation. This change entirely overcame the trouble | radial holes between the rings carried fine particles of cement or 
from accumulation of dirt, but it did not entirely cure the burning | crushed stone dust, and this had “ sand-blasted " the underside of 
of the brushes and rings. the tubes. Wherever the tubes were exposed in passing from one 
As to the other serious trouble, it was mentioned that there was | ring to the next, they were, therefore, taped over with several layers 
a burning action under the brushes. During all this operation | of soft tape which was also sewed. This gave a soft finish which 
graphite had been used for lubrication. In the earlier stages pow- | would resist sand-blasting, and no trouble from this source has 
dered graphite compressed into blocks had been used. Later it was occurred for several years. | 
found that very soft graphite brushes in insulated holders would give From the breakdowns to “ earth.” it was evident that an entire 
aniple lubrication for the rings. However. even with this lubrication | replacement of the rings was necessary in order to repair the mica 
and the remove! of the dirt trouble, there was still an appreciable | bush or sleeve lving beneath the rings. This required the removal 
burning of the brushes and rings, as indicated by the more rapid | of the entire rotor winding and rings. It was found that cement 
wear of the rings at one end of the rotor and of the brushes at the | dust coming up through the radial holes had sifted in through various 
other end. Extended tests showed that this burning was a function | crevices or openings around the holes, and that, finally, conducting 
of the contact drop between the brushes and the rings. When this | surfaces and paths were formed which allowed the current to leak 
drop became relatively high (about 1 volt), the rings or brushes | and eventually burn the insulation. Therefore, when replacing 
would show an undue rate of wear. It was found also that, after à | the mica sleeve over the rotor extra care was taken to fit 
considerable period of operation, it was very difficult to obtain a | insulating bushings at the top of the radia! holes in such a 
low brush contact drop. as the brush wearing surface became coated | wav as to seal or close all joints, thus allowing no leakage 
with a sort of “ smudge,” which seemed to have resisting qualities. | paths between collector rings and the body of the core. This is 
An analysis of the " smudge " showed a very considerable amount ; shown in Fig. 7. 
of zinc in it, and it was determined th^t the zinc in the collector rings It was also decided that a movable wearing ring was practically 
was burning out and forming en insulating coating on the brush , necessary in order to make the machine a permanent success. 
contacts. The remedy was the application of some cleaning agent Therefore the problem of a separate outside wearing ring, as originally 
which would chemica div act on the smudge. The right material for contemplated, was again taken up. The spring arrangement used 
this purpose was found to be a weak solution of muriatie acid—about | under the inner rings, as shown in Fig. 6, was then applied with 
4. per cent. in water. When this was applied to the rings by means | certain modifications. [n order to get good contact between the 
of a “‘ wiper,” at intervals, the brush contact drop could be reduced | inner and outer rings for carrying the current. each of these steel 
to a very low figure—frequently to 0-1 or 0:2 volt—and the rings | springs or plates was covered by a thin shect of copper, as shown 
would take on a very bright polish. Also, while this low contact į in Fig. 8. While each copper sheet was of comparatively small 
drop was maintained, it was found that the rings showed an almost , section. the large number of springs used gave sufficient total copper 
inappreciable rate of wear. However, one set of rings continued to , to carry the current from the outer to the inner or base ring without 
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any danger of current passing through the spring plates themselves. 
Tnis arrangement was used in reconstructing this rotor and has 
proved entirely successful. 

In order to determine the effects of various materials without 
zinc, or with but a small quantity of it, a number of rings were 
fitted up on a test rig and were operated for long periods with 
currents up to 12,009 amperes in some cases. As a result, the rotor 
undergoing repair was equipped with outside copper wearing rings, 
spring supported. Tne material in the rings was about 92 per cent. 
pure copper. 2 per cent. zinc and 6 per cent. tin. 

The rotor was then installed in service, and has been operating 
steadily for several years with entire success. Tnis unipolar gene- 
rator has now been in service for quite along period with no difficulty 
whatever, and with an average ring wear of less than 0-001 in. per 
da v, or less than 3 in. per year. Tnis may seem like an undue rate 
of wear, but in reality it is an extremely low rate if the high peripheral 
speed and the number of brushes are considered. Tnis machine 
operates day and nignt, seven days in the week, and practically 
continuous] y during the entire year. 

It might be said, after reviewing the foregoing description, that 
many of the troub!es encountered with this machine could have been 
foreseen ; but such a statement would be open to question, for tho 
engineers of the manufacturing company were in frequent session 
on al] the various phases and difficu'ties which developed. As an 
example of engineering pertinacity, this machine is possib!y without 
a rival. Tae author finally says a good word for the purchaser of 
this new apparatus. He was long suffering, and was undoubtedly 
put to more or less trouble and inconvenience; but, nevertheless, 
he gave opportunity to correct difficulties. He recognised that tho 
engineers were confronted with a new problem in this mechinz, and 
he | gave them an opportunity to carry it througa to success. 


wear somewhat faster than the other. This difficultv of unequal 
wear of the two sets of rings was overcome by arranging a switch 
so that the polarity of the two ends of the machine could be changed 
occasionally. The temperature of the machine was reduced by the 
above treatment of the rings. 

Tne machine was now running quite decently with comparatively 
heavy loads (from 7,000 to 10.000 amperes), and the only trouble 
was in several minor difficulties. One of these was due to stray 
magnetic fluxes through the bearings. To remedy this a small 
demagnetising coil was placed outside the stator frame, at each end 
of the rotor, between the rotor core and the bearings. These coils 
were excited by direct current which was adjusted in value until 
practically zero E.M.F. was indicated on the shaft at the two ends 
of each bearing. This indicated thet the unipolar action was prac- 
tically eliminated. 

Some of the brushes did not show as good wearing qualities as 
desired, and various experiments were mide with different com- 
binations of materials and various th'cknesses and arrangement of 
the brush lamina. Brass leaf brushes were tried ; also mixtures of 
copper, brass, aluminium and various other leaf metals in combina- 
tion. None of these showed any better than tho thin copper leaf 
brush. Tne tests finally showed that such a brush, very soft and 
flexible, with a suitable spring tension, would give very satisfactory 
results, Also, instead of two brushes side by side, a single brush, 
covering the fu'l width of a ring, was found to be more satisfactory. 
Some tests were also mide with carbon brushes, consisting of a com- 
bination of carbon or graphite combined with som» metal, such as 
copper, in a fine!y divided state. Tn23e brushes were claimed to 
have a very high crying capacity, and also to have a certain 


one of the rings, but lasted only for a very short time. 


666 THE ELECTRICIAN, JULY 26, 1912. 


CORRESPONDENCE. 


exse lir 
THE DETERMINATION OF THE RADIATION 
EFFICIENCY OF A WIRELESS TRANSMITTER. 


TO THE EDITOR OF THE ELECTRICIAN. | 


SIR: In your issue of July 12, 1912, is described a method of 
measuring the power lost in, and the power radiated by, a 
transmitting antenna. Everyone must agree that this deter- 
mination is urgently wanted, and the method described by Dr. 
Erskine-Murray is most interesting and, on paper, alluringly 
simple. I am of opinion, however, that (1) the theory as set 
forth in the article is not quite accurate and requires further 
development; (2) the developed theory leads to a serious 
practical difficulty in its application. 

1. On p. 584 we read: “ It is also advantageous that P, the 
high-frequency power supply to the antenna, should be con- 
stant. This can be ensured by making the low-frequency 
power and the coupling between primary high-frequency 
circuit and antenna both constant." And in the equations 
it is assumed that P is the same before and after lowering the 
antenna. 

Let us suppose that the low-frequency power (say P,) and 
the coupling x are both constant, and let us designate by P, 
and P, the high-frequency power supplied to the antenna 
before and after lowering, respectively. The theory here 
criticised states that P, equals Ps. 

The difference between P, and P, or P, is the power lost in 
the primary high-frequency circuit, and for P, to equal P, this 
power would have to be constant. Assuming that the equiva- 
lent spark-resistance remains constant (itself, of course, a more 
or less inaccurate assumption), we have a primary circuit with 
damping exponent a coupled to a secondary (antenna) circuit 
whose damping exponent is first f, and then (on lowering the 
antenna) fs. It follows that the primary current is not the 
same before and after lowering the antenna,* and therefore that 
the power lost in the primary circuit is also not constant. 
Since the terms containing y and 6 (see footnote) in the ex- 
pressions for I are the same for primary and secondary circuits 
(see Breisig, loc. cit., pp. 223 and 226), the change in the 
primary lost power cannot be negligible. In the power 
balance-sheet published by the Telefunken Company for their 
quenched-spark system, the primary lost power is shown as 
more than one-sixth of the power supplied to the antenna, and 
in unquenched spark transmitters the ratio is likely to be very 
much larger. Hence it is not permissible, in the method under 
consideration, to assume that P, equals P3. | 

So far this is not a fatal objection to the method, for the 
theory is restored to.a sound footing if P, and P, are both 
measured calorimetrically. It leads, however, to a serious 
practical difficulty. b. 

2. In place of equation (1) on p. 584, we now have 

P,=Az,?+RI,? 
P,=Ai,.?+ RI? 
A =(P,I],?— P,I,”) = (12i — [,72,?) 
IR = (P443 — P4?) + (Bi? — 1,72,°). 

Now P "and P,, I, and I,, 7, and % are nearly equal. Hence, 
in each of the above expressions for A and R, the numerator 
and the denominator is the small difference of two large quan- 
tities; so that all these quantities must be very accurately 


whence 


* Breisig (“ Theoretische Telegraphic.” p. 223) finds the following 
expression for I,, the R.M.S. primary current :— - 


],— a (w,e- yt+ w,e-5!) cos $ (w, — w) tsin $ (wd M 


+9 (w,e— Y! — we- 5t) sin 4 (e, —«,)t cos § (w +w) t 


where y=}. (a+8)(1— x), 6=4.(a+ 8 /(1+«), 
w= w/(l1—«). w,=w/(1+<«), 
ani Q=initiel charge in condenser. 
Hence as B is changed from 8, to B,, I, changes by an amount de- 
termined by this equation. 


measured. With a steady transmitter—not with an ordinary 

unquenched fixed-gap transmitter, as far as my experience 

goes—the currents could probably be measured with sufficient 

accuracy ; but I fear it would be very difficult to make the 

calorimetric measurements of P, and P, sufficiently accurate 

to yield a useful result.—I am, &c., 
Engineer-in-Chief's Office, G.P.O., 

July 15. 


L. B. TURNER. 


IMPERIAL WIRELESS TELEGRAPH SERVICE. 


On Tuesday the Treasury issued, as a White Paper, the text of 
the agreement between Marconis Wireless Telegraph Co. and the 
Postmaster-General with regard to the establishment of a chain of 
Imperial wireless stations, together with a Treasury minute explana- 
tory of the reasons which have actuated the Government, and of the 
negotiations that led up to the adoption of the scheme. The 
Agreement, which is dated July 19th, 1912, and is made between 
Marconi's Co. of the first part, the Postmaster-General of the second 
part, and Commendatore G. Marconi of the third part, is as follows :— 


1, Interpretation Clause.—-In this agreement the following words and 
expressions shall have the several meanings hereinafter assigned to them 
unless there be something either in the subject or context repugnant to 
such construction (that is to say) :— 

The expression “ wireless telegraphy "' has the same meaning as in the 
Wireless Telegraphy Act, 1904. 

The expression ‘‘ Marconi system " means the apparatus for wireless 
telegraphy used in the system known as the Marconi system of wireless 
telegraphy. 

The expression “ long-distance installation ' 


> 


, 


means a complete in- 


stallation of the Marconi system capable of continuously and efficiently 


communicating by day and night in one or more directions over a range 
of not less than 2,000 geographical miles, and intended primarily for 
commercial use, with all necessary apparatus for both duplex working 
and fast speed automatic working, masts, earth connections, underground 
wires and cables and duplicate power plant and all other plant, materials, 
apparatus, machinery. appliances and things whatsoever necessary for 
the satisfactory working thereof or in connection therewith or inci- 
dental thereto. 

The expression “ station " means a place or building established for 
the purpose of working wireless telegraphy by means ot a long-distance 
installation. 

The expression "the inventor" means the said Commendatore 
Guglielmo Marconi and any other person or persons to whose patents, 
inventions, processes or improvements the compeny or the said Com- 
mendatore Guglielmo Marconi are or may become entitled or of which 
they or he are or may become possessed or over which they or he have 
control or power to use or which may be used by them or him. 

The expression “ Marconi patents " means all patents and all inven- 
tions, processes and improvements (whether or not such inventions, pro- 
cesses and improvements have been patented or protected) to which the 
company or the inventor are or may become entitled or of which they or 
he are or may become pessesscd or over which they or he have control 
and power to usc,or which may be used by them or him. 

The expression “ wireless telegram " mcans a message transmitted or 
intended to be transmitted between stations wholly or in part by means 
of wireless telcgraphy. 

The expression “ Government wireless telegram " means a wireless 
telegram sent upon His Majesty's Service or upon the service or for the 
purposes of any Department of His Majesty’s Government or of any 
Government on whose bchalf the Postmaster-Gencral shall have entered 
into this agreement or of any other British dominion, colony, protec- 
torate or dependency. 

The expression ‘ public wireless telegram " means a wireless telegram 
(not being a Government wireless telegram) sent by any person under 
such regulaticns as to charges or otherwise as may be made from time to 
time by the Postmaster-General. 

The expression ‘ gross receipts " ;means such portion of the sums 
received for the transmission of public wireless telegrams by means of 
long-distance installations as shall be certified bv the Comptroller and 
Accountant-General of the Post Office (whose certificate shall be conclusive 
for all purposes) as being appropriate to the station or stations herein 
referred to used for the purpose of such transmission. 

2. Company to construct Long-distance Installations at Specified Stations. 
The company shall provide, erect, construct and establish a long- 
distance installation for the Postmaster-General at such stations as the 
Post master-General shall specify in the following countries, dominions, 
colonies, protectorates or places, that is to say : (1) England, (2) Egypt, 
(3) East African Protectorate. (4) The Union of South Africa, (5) India. 
(6) Singapore, or in the neighbouring part of the Malay Peninsula—so as 
to provide efficient communication by wireless telegraphy between all or 
any of the said stations. | 

3. Company to construct. Additional Long-distance Installations.—The 
company shall also provide, erect, construct and establish a long-dis- 
tance installation at such other stations in the British Empire or in any 
British Protectorate as may hereafter be specified bv the Postmaster- 
General], provided always that during a period of five years from the date 
of this agreement no long-distance installation shall be provided at any 


, 


or 
i 
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station for the Postmaster-General or for any Government on whose 

behalf he has entercd into this agreement, except by the company upon 

the terms of this agreement nor shall the Postmaster-General or any such 

Government enter into any contract or agreement during the period afore- 

said for the provision of such an installation by any person, firm or cor- 

poration other than the company. 

4. Provisions as to Construction of Long-distance Installations, —(1) The 
long-distance installations to be provided by the company in pursuance 
of this agreement shall be erected, consiructed and established at the 
stations in accordance in all respects with the specifications to be ap- 
proved by the Postmaster-General or with such variations from such 
specifications as may he a pproved by the Postmaster-General before the 
work is commenced, and every such long-distance installation shall be 
completed to the satisfaction of the Postmaster-General in all respects 
within 12 calendar months from the date on which the Postmaster- 
General shall have notified to the company in writing that the site has 
been acquired and the foundations and buildings completed and requested 
the company to provide the installation in pursuance of this agreement. 

(2) All material, machinery or plant intended to be used in, upon or for 
the purposes of the erection, construction and establishment of any such 
long-distance installation shall before being used for the purposes aforc- 
said and (in the case of long-distance installations other than that to be 
provided at the station in England) before being sent out of the United 
Kingdom, and also at all times during the progress of the work, be sub- 
mitted when 1equired for inspection and examination by an officer to be 
appointed for that purpose by the Postmaster-Gencral, and in case such 
officer shall certifv that any such material. machinery or plant is not in 
accordance with the said specifications the company shall substitute 
therefor such other material, machinery or plant as may be necessary to 
comply with the said specifications. 

3. Company to construct Buildings and carry out other Works if re- 
quired.—The company shall also if required by the Postmaster-General 
erect and construct for the Postmaster-General any building for the pur- 
pose of any station at which a long-distance installation is to be provided 
by the company as aforesaid, and make and prepare foundations for masts 
and machinery. and carry out any other works for the purpose of or in 
connection with such station as shall not be included in the specifications 
for the long-distance installation or other the work which the company 
are bound to carry out under any other clause of this agreement. The 
building and other work to be performed by the company under this 
clause shall be in accordance in all respects with the drawings and 
specifications to be prepared on behalf of the Postmaster-General and 
completed to his satisfaction with all reasonable specd. 

6. Company to demonstrate Satisfactory Completion. and Working of 
Long-distince Installations.—Upon the completion in manner aforesaid 
of any long-distance installation at any station the company shall at their 
own expense demonstrate to the satisfaction of the Postmaster-Ceneral 
by actual working during a period of at least seven days that such long- 
distance installation has been completed in accordance with the terms of 
this agreement in ell respects, and is capable of continuous and efficient 
communication and working for commercial purposes both by day and by 
night with the next station or stations as set out in clause 2, and with 
such other station or stations (nof. being more than 2.100 geegraphicel 
miles distant) as shall be specitied by the Postmaster-General, according 
to both the following systems. namely, duplex with ordinary working and 
simplex with automatic working, at a speed as regards the duplex ordi- 
nary system of 20 words a minute and as regards the simplex automatic 
svatem of 50 words a minute, after allowing for whatever repetitions in 
each case may be necessary to ensure the accuracy of the telegrams. 
When the conditions of this clause have been duly complied with by the 
company a certificate to that effect (hereinafter referred to as “ the pre- 
liminary completion certificate ") shall be given on behalf of the Post- 
master-General by the Engincer-in-Chicf or other duly authorised officer 
of the Post Office. 

7. Company to work Leng-distance Installations for Six Calendar Months 
if required,—Vhe company shall if required by the Postmaster-General 
during a period of six calendar months at such season of the vear as the 
Postmaster-General shall appoint in respect of such station after the pre- 
liminary completion certificate shall have been given in respect of the 
long-distance installation at any station (subject nevertheless as herein- 
after provided), work the said long-distance installation by their own 
officers and servants on behalf of the Postmaster-General. 

8. Company to make good Defects during such Period.—-The company 
shall at their own expense during the period of six calendar months for 
which they shall work any long-distance installation in pursuance of the 
last preceding clause, maintain, repair and renew such long-distance 
installition and remedy and make good to the satisfaction of the Post- 
master-General any defect therein or in the working thereof which shall 
in the opinion of the Postmaster-General become manifest during such 
period as aforesaid, and shall also during the next succeeding period of six 
calendar months after the expiration of the first period at thcir own ex- 
pense repair, renew, remedy and make good to the satisfaction of the 
Postmaster-General any defect in any such long-distance installation or 
any of the plant thereof. 

9. Company to receive and transmit Wireless Telegrams during such 
Period, —The company shall during such period of six calendar months as 
aforesaid receive Government wireless telegrams and public wireless tele- 
grams for transmission, and transmit the same by means of the long- 
distance installations on behalf of the Postmaster-General and the 
Governments on whose behalf he has entered into this agreement, sub- 
ject to the following conditions : (1) Government wireless telegrams shall 
at all times be transmitted in priority to all other wircless telegrams 
whatsoever; (2) public wireless telegrams shall be transmitted for all 


persons alike without favour or preference ; (3) the company shall per- 
form, observe and comply with such regulations as to the receipt, trans- 
mission and delivery of or otherwise in relation to Government wireless 
telegrams and publie wireless telegrams and the charges therefor as may 
be made by the Postmaster-Gencral ; (4) the company shall account to 
the Postmaster-General for all sums received by the company in respect 
of the matters aforesaid, and shall keep full accounts, records and registers 
of all Government wireless telegrams and public wireless telegrams trans- 
mitted by means of the long-distance installation and the sams received 
by the company as aforesaid, and shall specify in such accounts, 
records and registers such details as to the origin, destination and trans- 
mission of such Government wireless telegrams and publie wireless tele- 
grams or otherwise as the Postmastor-General may require ; (5) at the 
expiration of the said period of six calendar months, the company shall 
pay to the Postmaster-General the whole of the sums received by the 
company in respect of the matters aforesaid without any deduction what- 
soc ver. 

10. Final Completion Certificate.—]f at the expiration of the period of 
six calendar months during which any such long-distance installation 
shall have been worked by the company as horcinbefore provided or at 
any time during such period the Postmaster-General shall be of opiniom 
that the working of such long-distance installation is satisfactory and 
efficient, and that the company have duly performed their obligations in 
respect thereof in aceordance with the provisions hereinbefore contained, 
a certificate to that effect (hereinafter referred to es “ the final comple- 
tion certificate ") shall be given on behalf «f£ the Postmaster-General by 
the Engineer-in-Chief or other duly authorised officer of the Post Office. 

ll. Rights of Postmaster-General after giving of Final Completion Cer- 
tificate.—Upon the giving of the final completion certificate in respect of 
the long-distance installation at any station the company shall hand over 
such long-distance installation to the Postmaster-General, and the same 
shall become the absolute property of the Postmaster-General or of the 
Government on whose behalf the station shall have been established as 
the case may be, and he and they shall be entitled to use, work and manu- 
tain the same in any way and for any purpose at his and their absolute 
discretion by his and their servants, agents and contractors, and in par- 
ticular he and they shall be entitled at his and their absolute discretion 
to introduce into any such Jong-distance installation or station as afore- 
said any patents or inventions or apparatus for or relating to or connected 
with wircless telegraphy in addition to and in connection with or in sub- 
stitution for the Marconi patents or anv of them, but before so doing the 
Post master-General or the Government. on whose behalf. such long- 
distance installation shall have been provided shall seek (but shall not be 
bound to act on) the advice of the company. | 

12. Fair Wagea Clause. —(1) The company shall in the execution of 
this agreement observe and fulfil the obligations upon contractors speci- 
fied in the resolution passed by the House of Commons on March 10, 
1909, &e. 

13. Payments to be made gy Postuiste r-General for Long-distance Instal- 
lations, Buildings and Working of Stations.—The Postmasier-General 
shall out of such aids and supplies as have been or shall be appropriated 
bv Parliament for that purpose or (as the case mav be) provided by the 
Governments on whose behalf he has entered into this agreement, pay or 
arrange to be paid to the company in respect of the matters aforesaid the 
sums hereinafter specified (that is to say) :— 

(1) For each long-distance installation which shall be provided, 
erected, constructed and established. by the company under and in 
accordance with this agreement the Postmaster-Gencral shall pay or 
arrange to be paid to the company the sum of £60,000, such payment to 
be made in the manner following (that is to say) : (a) The sum of £40,000 
to be paid within one calendar month after the preliminary completion 
certificate shall have been given in respect of such long-distance installa- 
tion; (^) the sum of £20,000 to be paid within one calendar month after 
the final completion certificate shall have been given in respect thereof ; 
(c) Provided nevertheless that if the final completion certificate in re- 
spect of such long-distance installation shall b» withheld by the Post- 
master-General on the ground that in his opinion the working thereof is 
not satisfactory and efficient er the company have not duly. performed 
their obligations in respect thereof or any of them in accordance with the 
provisions herein contained, the company shall within two calendar 
months after notice to that effect shall have been given to them by the 
Postmaster-General repay to the. Postmaster-General (without prejudice 
to any other right, power or remedy of the Postinaster-General) the sum 
of £40,000 paid by him to the company under sub-clause (a) unless in the 
meantime the company shall satisfy the requirements of the Postinaster- 
General and a final completion certificate shall be given. 

(2) In case the company at the request of the Postmaster-General in 
pursuance of and in accordance with the terms of clause 5 of this agree- 
ment shall erect or construct any such building or carry out such other 
works for the Postmaster-General for the purpose of or in connection 
with a station as is specified in the said clause, the Postmaster-General 
shall pay to the company the actual cost thereof in labour and materials 
(including the remuneration of any architects, surveyors amd engineers 
whom it shall be necessary for the company to employ specially for the 
purposes aforesaid), but without any profit to the company, such pay- 
ment to be made by instalments to be paid from time to time, the final 
instalment to be paid within one calendar month after such building or 
other works shall have been completed to the satisfaction of the Post- 
master-General, 

(3) The Postmaster-General shall pay to the company the actual cost 
in labour and materials (including the remuneration of any engineers or 
operators whom it shall be necessary for the company to employ specially 
for the purpose), but without profit tothe company. of working any lorg- 
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distance installation and providing power therefor for the said period of 
six calendar months in pursuance of and in accordance with the terms of 
Clause 7 of this agreement, such payment to be made within one calendar 
month after the giving of the final completion certificate in respect 
thereof. 

14. Payment of Royalty by Postinaster-Gencral.—During a period of 28 
years (hereinafter referred to as “the rovalty period "), commencing 
upon the date (as certified by the Comptroller and Accountant-Gencral 
of the Post Office, whose certificate shall be conclusive) upon which public 
wireless telegrams shall commence to be transmitted. between the first 
three long-distance installations which shall have been crected by the 
company in pursuance of this agreement, or until this agreement or the 
rovaltv period shall have been terminated as hereinafter provided, the 
Postmaster-General shall pay to the company by way of royalty for the 
usc of the Marconi patents 10 per cent. of the gross receipts of the 
stations at which long-distance installations shall have been provided and 
in stalled upon the terms of this agreement, and during the rovalty period 
or until it shall have been terminated by notice as aforesaid the Post- 
master-General and the Governments on whose behalf he has entered 
Lito this agreement shall be entitled to use and work at or in connection 
with all or any stations at which long-distance installations shall have 
been provided and installed upon the terms of this agreement all or any 
Marconi patents without any payment to the company or to the inventor 
(whether in pursuance of Sec. 29 of the Patents and Designs Act, 1907, or 
otherwise) except the payments by way of royalty hereinbefore 
mentioned, 

15. Company and Inventor to give Information, Assistance and Advice 
during Royalty Period. 'lV he company and the inventor shall, during the 
continuance of the rovalty period, whenever required give to the Post- 
master-General and the Governments on whose behalf he has entered 
into this agreement and his and their officers and servants all such 
assistance, information and advice respecting the Mareoni patents and 
the mode of working and using the same and all processes connected 
therewith as may be necessary for enabling him to use and exercise the 
same to the best advantage or for the purpose of the successful and effi- 
cient. working of the long-distance installations provided and estab- 
lished under the terms of this agreement. 

16. Determination of Agreement and Royalty. Period.—(1) The Post- 
master-General mav determine this agreement and the royalty. period at 
the expiration of 18 vears from the date of the commencement of the 
royalty period by giving to the company not less than six calendar 
months’ previous notice in writing to that effect. 

(2) Hf and whenever during the continuance of the rovalty period the 
Postmaster-General shall have decided to use and work at such stations 
as aforesaid a svitem of wireless telegraphy which shall not make use of 
any valid and still unexpired patents owned exclusively by the Marconi 
Company, and shall have given notice in writing to that effect to the com- 
pany, then as from the date of the giving of sygh notice the royalty period 
shall be terminated. 

17. Rights of Postinaster-Goneral at Expiration of Royalty Pertod.—lf 
this agreement or the rovaliv period shall not have been terminated by 
notice as provided by the preceding clause hereof the Postinaster-General 
shall at the expiration of the royalty period be entitled to the continued 
use and working of the Marconi patenis which shall then be or which may 
at any time during the rovalty pericd have been worked or used at any of 
the stations provided and installed under the terms of this agreement 
Without any further payment to the company or the inventor by way of 
rovalty or any other payment, whether in. pursuance of Sec. 29 of the 
Patents and Designs Act, L907, or otherwise howsoever. 

IS. Right of Company to inspect Installations for which System other than 
Marconis is uscd.—tn cese the Posimaster-General or any Government 
on Whose behalf he has entered into this agreement shall after the expira- 
tion of the period of five vears from the date of this agreement (men- 
tioned in the proviso to Clause 3 hereof) erect or cause io be erected at any 
station a long-distance installation for which a system other than the 
Marconi sysiem is used, the company shall, during the royalty period or 
until this agreement or the royalty. period shall have been terminated as 
herein provided, be authorised in any and all cases in w hich they have 
reason to suspect that their patents are being infringed to inspect the 
installations in the presence of an officer of the Post masicr-( :eneral and of 
& representative of the proprietors of the system which is in question for 
the purpose of ascertaining whether there is any mfringement of the 
Marconi patenis but for no other purpose whatsoever, and the compeny 
shall not communicate or make use of any information obtained at any 
such inspection except for the purpose aforesaid. l ] 

19. Information may be given to other Departments who shall gare Under- 
taking not to dirulge—TVhe Postmaster- General and the Governments on 
whose behalf he shall have entered into this agreement shall be at liberty 
to give any information concerning the Marconi patents or any know- 
ledge which may be obtained from long-distance installations provided 
uader this agreement or from the company to one another, and also to 
any department of His Majesty ^s Government who shall not have adopted 
tiis agreement, provided that such department shall have given an 
undertaking to the company not to make use of or divulge any informa- 
tion so furnished in order to enable them or others to manufacture or 
cause to be manufactured or use without payment (where the company 
are entitled to payment) any of the apparatus in regard to w hich informa- 
tion has been furnished. 

20, No Admission of Validity of Marconi Patents,—Nothing herein 


contained shall be regarded or taken as an admission by or on the part of | 


the Postinaster-General or any Government on whose behalf he shall 
have entered into this agreement that the Marconi patents oran of them 
are valid. 


21. Indemnity by Company.—The company shall indemnify and hold 
harmless the Postmaster-General and any such Government as aforesaid 
against all claims, suits and demands by any person or company whom- 
soever and whatsoever in respect of any matters arising out of the exer- 
cise by the Postmaster-General of any of the powers conferred upon him 
by this agreement or otherwise arising out of this agreement. 

22. Agreement net to be Assiqned, Transferred or Sul-let.— The 
company shall not assign, transfer or sublet this agreement or the 
benefit. thereof or any part thereof without the consent in writing of the 
Post masier-General and (without prejudice to any other right of the 
Postmaster-General under ihis agreement) no liquidation or reconstruc- 
tion of the company and no amalgamation or absorption of it with or in 
anv othér company and no assignment or transfer of the Marconi patents 
shall be made er take place, except upon condition that such arrange- 
ments are made as shall secure to the satisfaction of the Postmaster- 
General the due performance of this egreement by the company or their 
successors, 

24. Determination of Agreement in Certain Erents.—]n case the com- 
pany or the inventor shall make any breach, non-performance or non- 
observance of any of the covenanis, agreements or provisions on their 
part or his part herein contained, or in case a resolution shall be passed 
or en order made to wind up the company (whether or not for the purpose 
of reconstruction or amalgamadon) or a receiver of its assets shall be 
appointed, then and in any such case the Posimaster-Gencral shall be 
entitled immediately to determine this agreement by noiice in writing to 
the company without prejudice to any accrued right of either party in 
respect of anything done or omitted to be done under the provisions of 
this agreement. 

25. Netices.— Any notice, request or consent to be given by the Post- 
master-General under this agreement may be under the hand of one of 
the secretaries or assistant secretaries for the time being of the Post Office, 
and may be served on the company by sending the same in a registered 
letter addressed to the company at their registered office for the time 
being. 

20. Eristing Rights of Postmaster-General not to be prejudiccd. —Nothiug 
herein contained shall prejudice or affect any right or power of the Post- 
master-General under the agreement dated the 26th day of September, 
1909, and made between the company and the Marconi International 
Marine Communication Co. of the one part, and the Right Hon, 
Sydney Charles Buxton, M.P., then His Majesty's Postmaster-General, 
of the other part, or under any other agreement between the parties 
hereto or under the ‘Telegraph Acts, 1863-1911. 

27. Agreement subject to Approval by House of Commons and Colonial 
Govcrnments.—This agreement shall got be binding upon the Postmaster- 
General until it has been approved by a resolution of the House of Com- 
mons and (as regards the long-distance installations to be provided at the 
stations which may be established in the Union of South. Africa, Egypt 
and India) by the Governments of the Union and of Egypt and the Secre- 
tary of State for India in Council respectively. 

28. Adoption of Agreement by other Colonial Government :.—In case the 
Government. of any of His Majesty’s Dominions or Protectorates shall 
hereafter adopt this agreement, the Postmasier-General shall forthwith 
give notice thereof to the company and this agreement shall thereupon be 
deemed to have been entered into by the Postmaster-Gencral on behalf of 
such Government (so far as such Government is concerned). Provided 
always that if and whenever the Postmasier-Gencral shall require the 
company to provide, erect, consizuct; and establish a long-distance 
installation at a station in any territory other than those mentioned in 
Clause 2 hereof without having given notice to the company of the adop- 
tion of this agreement by the Government of such territory, the Post- 
master-Gencral shall be deemed (as regards such long-distance installa- 
tion) to have entered into this agreement on behalf of His Majesty, and 
shall make any necessary arrangements with the Government concerned. 


DRAFT SPECIFICATION.* 

The following are the more interesting points dealt with in the 
specification :— 

TRANSMITTING TATIONS, 

1. Th» installation to be designed for efficient transmission at fall 
power, and to be capable of transmitting to the distant station, with 
which it has to communicate, at all times of the day and night. 

2. The wave-lengths of all stations in connection with the imperial 
scheme shall be as great as possible within the limits of 17,000 ft. and 
50,000 ft. (consistent with keeping the eapzcity inductance and size of 
the acrials within reasonable limits) in order to ensure reliability of 
reception at all times of the day and night, but the wave-lengths trans- 
mitted from any one station will be in all cases at least 25 per cent. 
different. from those transmitted from other stations within its normal 
range, and with which it has to communicate. In the ease of the English 
station, the wave-length chosen for communication with Egypt will be 
30,650 ft. approximately. In all cases throughout the imperial scheme 
there will be a difference of 5 per cent. between the wave-lengths emitted 
from any one station in order that each corresponding recciving station 
with which this station has to communicate may be able to tune out the 
waves emitted by the said station for the other station or stations with 
which it is also communicating. In the case of the English station the 
above-mentioned wave-length of 30,650 ft. has been chosen in order that 
there will be no mutual interference with other high-power stations 
existing or in contemplation within the range of the English station. 


ERR 
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* The description of certain confidential apparatus which the Marconi 


Company propose to fit in the stations is not given in this specification. 
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to be provided with a heavy oil seal to prevent the internal insulation 
Each 


3. The characteristics of all the stations will be so chosen that each 
station shall be capable of communicating with its respective corres- 
ponding stations at all times. In order to effect this the station will be 
designed. with high aerials and considerable reserve of power over what 
is required theoretically to bridge the respective distances. 

4. Where a station is required to communicate in more than one 
direction, se parate transmitting circuits to be provided, and in such cases 
the characteristics of each transmitting circuit will be identical, except 
in so far as it is necessary to vary the Inductance of the H.F. circuit 
according to the wave-lengths to be transmitted. 

5. The note of each station shall be ditferent from those of any other 
station within its range, but the notes of each transmitting cireuit in any 
one station shall be identical. Facilities shall be provided, however, 
for slightly altering the note of any one of the transmitting circuits in 
case it may be found at any time desirable to do this. 

6. In order to standardise the apparatus so that the staff of one station 
shall be equally competent. to look after the plant of another station, 
the power plant and heights of the aerials and types of machines and 
apparatus shall be, as far as practicable, the same in each case, and the 
types of prime mover and generator shall be, where possible, identical 
in cach ease. : 

7. derials.—The size of the aerials in cach case to depend upon the 
length of wave emitted. The capacity of the aerial shall be such that 
under working conditions the voltage shall not rise sufficiently to produce 
a bright brush discharge. The length of each wire used in the aerial 
shall be electrically identical, and the wires shall be insulated throughout 
their length. The transmitting aerial to be of the multi-wire directional 
type—i.e. with the centre line through the horizontal portion of the 
transmitting aerial coinciding with the line of direction of the station 
with which it is required to communicate, the free or elevated end of the 
aerial pointing directly away from the communicating station. The 
English aerial to consist of a number of parallel wires, each wire being 
composed of seven strands of No. 19 5.W.G. silicon bronze wire. Each 
wire will be over 3,000 ft. long and insulated throughout its entire length. 
The aerial will be supported. by [0 sectional tubular steel masts, each 
300 ft, high. The aerial will be suspended from the various triaties by 
means of porcelain rod and reel insulators. The aerial will pass freely 
through the porcelain reel which is attached to the bottom of the por- 
celain rod insulator. The triaties will be made of 1} in. circumference 
extra flexible steel wire rope having a breaking strain of 71 tons. 

8. Masts.—The masts for supporting the aerial shall be of the 2 ft. 6 in. 
sectional steel tubular type, and shall be 300 ft. high in each case. The 
acrials to be supported on triaties stretched between pairs of masts. 
Each mast to be capable of withstanding a permanent horizontal strain 
of net less than 2 tons at the head of the mast, in addition to windage 
calculated at the rate of 30 Ib. per effective square foot. The masts will 
be provided with a suitable number of steel wire guys insulated from the 
masts and attached to anchor blocks set in the ground. 

9. Earth System.—This system to consist of a series of galvanised iron 
plates buried in a suitable position relatively to the station house. This 
arrangement to be supplemented by a number of horizontal wires running 
to the boundaries of the site. The set of plates outside the building to be 
connected by suitable leads and carried into the building and thence to 
the various circaits. 

10-19. Power Plant.—The power plant to be in duplicate, and to 
include two steam boilers (each capable of evaporating sufficient 
water for the whole requirements of any one transmitting circuit). In 
the case of stations required to send in two directions three boilers are to be 
provided; and in the case of stations, such as the one in East Africa, 
required to transmit in three directions at the same time, the station isto 
be provided with four boilers, 

It is mentioned that the prime mover in each case to be a steam 
turbine, direct coupled to an alternating-current generator, which in turn 
will be coupled direct to à Marconi revolving disc discharger. Excitation 
for the alternators will be provided by two T10-volt: turbo-generators, 
which will also supply the lighting of the building, fans, &c. The total 
power at the terminal stations to be 1.300 H.P., and at the intermediate 
stations to. vary from 1,900 n.p. to 2,500 H.P.. according to the locality, 
range and number of directions in which transmission is requirc d. 

Each boiler to be of the water-tube type, to have a grate area of not 
less than 3,000 sy. ft., to be designed for a working pressure of 200 ]b. 
per square inch, and to be provided with superheaters capable of raising 
the temperature of the steam by 2007 F. of superheat. 

The condensing plant to be in duplicate and of the surface type. 

20. Transformers.— Each station to be provided with five transformers 
for cach transmitting circuit. 

21. Jaductances,— he. inductances for regulating the condenser 
charging cireuit to be of the Marconi latest improved air-core type. 
Other air-core inductances to be provided, placed in the leads from the 
secondary inductances to the condensers for the purpose of preventing 
surges of voltage being set up in the transformers. 

22. Shunt Protectors, —Shunt. protectors of the graphite or lamp type 
to be provided as shunts across the windings of the fields and armatures 
of all machines in the station, in order to prevent oscillations being set 
up in the various windings of these machines. 

23. Condenser Bank.—The station to be provided with a separate con- 
denser bank for each transmitting circuit, consisting in the case of the 
English station of 540 cells. Each cell to be of special and improved 
design, consisting essentially of the same number and type of plates as 
in the original Poldhu jar type of condenser, but these plates to be 
mounted in a special form of ironstone containing vessel. The con- 
tainers to be self-insulating, thus dispensing with the ne cessity for the 
provision of insulated stands. Further, the lids of these containers 


being affected by moisture reaching the inside of the condensers. 

cell to be provided with high-tension terminals connected to the plate 
lugs and formed to take the external "bus bars in a convenient fashion. 
The connections between the individual cells will be formed of copper 
strip. The whole design of the transmitting circuit to be such as to 
obviate the necessity of any changing in the grouping of the oondenser 
cells, the capacity in this circuit being kept at a fixed value, and any 
required. variation in wave-lengths being obtained by regulation of tho 
inductance of the jigger primary winding or the connections thereto. 
The main 'bus bars from the condenser to lead to the jigger and discharger 
and to be so arranged as to reduce the inductance of these leads to as low 
a figure asis required, The leads from the "bus bar connections to be so 
arranged that the spare alternator and dise can be quickly connected 
thereto and the other disc disconnected. 

24. Dise Discharger.—'[he station to be provided with one dise dis- 
charger for each transmitting circuit and one spare. Each discharger 
to be of the Clifden type, modified to suit the requirements of this service, 
with special side electrodes, and. provided with the necessary number of 
studs. ‘The dise will be provided with an insulated coupling between 
the dise and alternator shaft, and means will also be provided for driving 
the dise from an independent motor. 

35. Tranamitting Jiqger.— One transmitting jigger to be provided on 
each circuit for use on the full power of the installation, the jigger to be 
provided with a multi-stranded primary conductor arranged in conformity 
with the latest type of jigger as used at our Clifden station, the secondary 
of this jigger to consist of a special solenoid winding of similar cable to 
the primary winding but of smaller size. The primary and secondary 
windings to be entirely separate, and the secondary to move laterally 


with regard to the primary to enable the coupling of the two circuits 


to be varied. 
26. Aerial Tuning Inductances.— The stations to be provided with 


aerial tuning inductances of an approved de-ign. 

27. Signalling Gear.- -Fhe station to be provided with not less than 
three relay operating high-tension signalling switches on cach trans- 
mitting circuit, which will be inserted on the lead from the low-frequency 
inductance to the conlenser bank. thus affording control over. the 
charging current to the high-frequeney primary circuit. Above the high- 
tension signalliug switches will be installed isolating switches to enable 
any of the switches to he connected or disconnected at will. The electro- 
magnets of the high-tension signalling switches will be operated by means 
of a relay current, the relay being situated in the transmitting station. 
The relay will, however, be operated by means of a Morse hand. key, 
situated in the operating station several miles away. The relay will also 
be capable of being operated by means of a Wheatstone or other auto- 
matic transmitter, also situated in the operating house, and means will 
he provided to enable the operation to be carried out by hand or auto- 
matie at will. "Ihe transmitting station will, however, be provided with 
a Morse hand key to enable sigpelling to be carried out from the trans- 
mitting station should it at any time be necessary to do so. 


RECEIVING AND OPERATING STATIONS. 

The reeciving and opcrating station to be situated at a distance of not 
less than [0 miles from the transmitting station. 

Receiving Aerials.—The receiving aerials to consist of one or more 
silicon-bronze stranded conductors supported by sectional steel masts 
300 ft. high. The receiving acrial to be erected parallel with the centre 
line of the transmitting aerial. The receiving aerial wires in the case of 
the English station will be approximately 8,000 ft. long. 

Masts.—The receiving aerial will be supporied by sectional steel masts 
cach 300 ft. in height, the masts to be of the sectional tube pattern: 
efliciently guyed and connected to anchor blocks by flexible steel wire 
stays suitably insulated from the masts. 

Emrth System.—The carth system to consist of a number of galvanised 
iron plates buried in a suitable position relative to the receiving house, 
and at a radius of 200 ft., end connected to the receiving circuit. by a 
number of radial galvanised iron wires, the earth svsiem being further 
supplemented by a number of similar wires attached to the outer plates 
and running below the horizontal porüon of the directional receiving 
aerial, 

Operating and Receiving Gear.—The operating room to be furnished 
with Morse hand keys and Wheatstone or other similar type of automatic 
transmitters with Suitable switch arrangements, so that operating can 
be effected either by automatic transmitter or by hand key. 

The receiving station shall be further provided with a small out building 
containing a 5 H.P. petrol engine, coupled to a direct-current dynamo, 
for supplying lighting to the building and current to the operating line. 
A storage battery of adequate capacity also to be installed, so that 
current can be taken from the battery or gencrator at will, 


Electricity in Tea and Rubber Works.—At the recent meeting of 
the Anglo-Dutch Plantations of Java (Ltd.) the chairman (the Hon. 
C. H. Strutt) said that their new electric power station at Soebang 
was not yet in working order, but they hoped that they would soon 
be able to work their tea factory at Kassomalang and in time the 
greater part of their {aebories. That should make for greater efti- 
ciency in motive power and at the same time reduce the cost of 


running the factories, 
F2 
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PARLIAMENTARY INTELLIGENCE. 


—— ——— 
*  L.CC.C. (TRAMWAYS AND IMPROVEMENTS) BILL. 


On Monday a Select Committee of the House of Lords commenced the 
consideration of this Bill which has already been passed by the House of 
Commons, 

The Committee dealt with the proposed extension of the existing 
tramwav in ‘looley-street for a distance of 316 yds. to Duke-street, at a 
cost of £6,900, 

Mr. E. Potnock, K.C., and Mr. L. Macassey appeared for the London 
County Council ; and Mr. G. J. Talbot, K.C., and Mr. R. W. Harper, for 
owners and lessees of wharves in Toolev-street. 

Sir MAURICE FITZMAURICE, C.E., chief engineer for the Council, said 
there were no engineering difficulties. Throughout the extension there 
would be the width of 82 ft. between the rail and the footway, and at the 
proposed terminus the roadway width was 64 ft., whereas at the existing 
terminus the width was 37 ft. For a distance of 31 vds. opposite Cotton's 
Wharf the line would be single, and with that exception there would be a 
double line electrically worked to Woolwich. "The scheme was supported 
by the borough councils of Bermondsey, Deptford, Woolwich and Green- 
wich. 

Mr. A. L. C. FELL, tramway manager for the London County Council, 
also gave evidence in support of the BiN. In cross-examination, he said 
he had every confidence in the tramways, although they had felt the motor 
omnibus competition to a certain extent. 

The Committee decided to allow the proposal for the tramway to stand 
in the Bill provided that within certain hours, between half- past 9 a.m. 
and half-past 5 p.m., cars should not proceed bevond the existing 
terminus. On Saturdays the hours would be different. 

The consideration of the proposal to allow trailer cars or coupled cars 
to be used on the Council's tramways was next considered. 

Major PRINGLE said the Board of Trade had approved of coupled cars 
being used under certain regulations at Grimsby and in other towns, and 
they did not object to their experimental use in London provided that 
routes and times were subject to the approval of the Board and the Board 
had satisfactory reports from their inspectors upon the brakes and appli- 
ances to be used 

Mr. FELL said that at the present time the tramways and the equip- 
ment of the cars were subject to the approval of the Board of Trade, but 
cars could not be run without a licence from the Commissioner of Police. 
and Clause 27 in the bill provided that the Commissioner should not 
refuse a licence for a car on the ground that it was coupled. The use of a 
trailer car offered the best means for dealing with the increase of traffic 
morning and evening. 

Mr. F. S. Buttock, Assistant Commissioner of the Metropolitan Police, 
said the Commissioner regarded the proposal from the point. of view of 
the general traffic, and he had formed his opinion upon the experiments 
made. "The traffic in London was heavier and more varied than in other 
places. There were very slow-moving vehicles, horse and mechanical. 
fast horse traffic, very fast taxicabs and motor-cars, motor-omnibuses 
travelling at 12 miles an hour, and tramway cars at 15 miles. ‘There 
were tramears 70 ft. in length on fixed lines, leaving only 9 ft. on either side. 

The CHAIRMAN said they were prepared to pass the clause with limi- 
tations of area. It should apply only to tramways south of the Thames, 
crossing Westminster and Blackfriars Bridges, and passing along the 
Embankment, thus giving trailers to the circular route, and to the 
tramways over Vauxhall Bridge to Victoria, and over Battersea Bridge 
to King’s-road, Chelsea, but not to the tramway crossing Putney Bridge. 

In regard to the Tooley-street. terminus, the Committee adhered to 
their opinion that the time for running should be 5:30 p.m., and struck 
out of the clause words which would have left the time to the approval 
of the Board of Trade. The Committee also sanctioned the proposal to 
double for a length of 116 vds. the lines converging at Vauxhall-cross, 


KEIGHLEY CORPORATION BILL. 


On Tuesday à Select Committee of the House of Lords (presided over 
by the Duke of Wellington) began consideration of this bill, which 
authorises (inter alia) the running of a system of trackless trolley tramways. 

Mr. HoNonaTUs LtLovDp, K.C., for the promoters, said the bill had been 
before the Local Lezislation Committee of the House of Commons, and 
had been thoroughly threshed out, with the result that only the part 
relating to trolley vehicles and motor omnibuses was opposed. The 
routes now in dispute were the one from the existing tramway terminus in 
Keighley through Keighley and Skipton Rural Districts, and the one which 
entered Haworth Urban District. The only opponents were the County 
Council, who raised objection to the routes on the ground that parts of 
the roads were too narrow and ought to be widened, and they seid that 
if the Corporation ran trackless trollevs over the main roads they ought 
to make contribution towards the maintenance of the roads. 

Evidence for the bill was given by Mr. J. B. Hamilton, of Leeds, who 
said the routes proposed lent themselves very readily to trackless trolleys. 
He believed the undertaking would be remuncrative though it might 
not produce much profit. 

On behalf of the petitionera, Mr. F. J. Carpenter, survevor to the West 
Riding County Couneil, said the road ways on which trackless trolleys were 
run should not be less than 27 ft. wide. He thought it required a wider 
road for trackless trolleys than for motor omnibuses. 

On Wednesday, Mr. Lloyd, K.C., announced. that the parties had 
discussed matters and the Committee would only be troubled with the 
question of the widening of the roads. All other matters had been 


satisfactorily adjusted. The result would be that, while passing the 
preamble, enabling the Corporation to construct and carry on the trolley 
system, they would be putting in a provision making the cost such that 
it would be commercially im possible to carry out thescheme.  Keiglile 
was not a county borough, and if the County Council widened a road, the 
Corporation would first have to pay one-third of the cost, and then, as 
part of the county, they would have to pay their share of the other two- 
thirds, so that they would pay pretty liberally for the widening. 

The Committee decided that the clause should stand, and that the 
promoters &hould pay for the removal of any posta caused by widening, 
in addition to the one-third contribution. The Bill was ordered to 
proceed. 


NATIONAL ELECTRIC CONSTRUCTION BILL. 

This bill, which is now unopposed, has passed the House of Commons 
and has been read a second time in the House of Lords. The company 
has effected a settlement with all the authorities concerned (except 
Coventry and Poplar) under which the wiring and fittings concerned in 
the agreements are to be taken over by the various supply authorities 
at a valuation. 


Cable Communication with Australia and South Africa.—In 
the House of Commons on Friday, the Postmaster-General (Mr. H. 
Samuel) stated, in reply to a question, that with regard to the question 
of cheaper cable communication with Australia, New Zealand and South 
Africa, he was still engaged in negotiation on the subject, 


LEGAL INTELLIGENCE. 


an 
British Westinghouse Co. v. Underground Electric Railways Co. 
of London. 


On Friday the House of Lords (the Lord Chancellor, and Lords Ash- 
bourne, Macnaghten and Atkinson) delivered their considered judgment 
in this appeal. The legal arguments were reported in Tug ELECTRICIAN 
for June 28 and Julv 5. 

The LORD CHANCELLOR, who read the only judgment given, said the 
question raised related to the measure of damages payable by appellants 
to respondents on account of a breach of contract by appellants. ‘The 
contract bound appellants to deliver and erect within a period and in 
accordance with a specification cight steam turbines of 5,500 kw. capacity 
and eight turbo alternators, Some alterations were afterwards (by agree- 
ment) made in the specification. The price was to be £250,000, pavable 
in instalments. ‘The contract provided for reference of disputes as to its 
meaning or effect to arbitration, and in the events which happened Mr. 
A. Lyttelton, K.C., was appointed arbitrator. The arbitrator heard the 
parties on the dispute, and on June 14, 1910, stated a special case. He 
found, as a fact. that the purchase of the Parsons machines by respondents 
was a reasonable and prudent course, and that it mitigated or prevented 
the loss and damage which would have been recoverable from appellants 
if respondents had continued to use appellants’ defective machines in the 
future. He found, further, that the purchase of the Parsons machines 
was to the pecuniary advantage of respondents, and that the superiority 
of Parsons’ machines in efficiency and economy over those supplied by 
appellants was so great that, even if appellants had delivered to respon- 
dents machines in all respects complying with the conditions of the con- 
tract, it would vet have been to the pecuniary advantage of respondents 
at their own cost to have replaced the machines supplied to respondents 
by Parsons’ machines so soon as the latter could be obtained. The arbi- 
trator then stated two questions of law for the opinion of the Court. The 
first was: whether the contention of appellants that the arbitrator had 
proceeded on a wrong basis ; and the second was: whether if that was 
not so respondents were right in their contention that the cost te them of 
the purchase and installation of the Parsons machines was recoverable 
by them from appellants as part of their damages. On the answers by 
the Court to the questions submitted being brought before the arbitrator, 
he made his award on Feb. 23. 1911, and, acting on the answers, awarded 
that appellants were not entitled to recover anything from respondents, 
but that respondents, on the other hand, were entitled to sueceed in their 
counterclaim to the extent of a sum which he ascertained on the basis of 
the decision of the Court at £15,394. Appellants made a motion in the 
King’s Bench Division to set aside the award, on Che ground that it was 
bad, as containing an error in law on the face of it. But the Court, con- 
sidering that it was bound by the opinions previously given by the 
Divisional Court, dismissed the motion. Against that order appellants 
appealed to the Court of Appeal. Lord Justice Vaughan Wiliams and 
Lord Justice Kennedy held that the action of respondents in purchasing 
the new machines had given them advantages in the conduct of their 
business subsequent to the breach, of which appellants were not entitled 
to claim the benefit. Lord Justice Buckley, on the other hand, thought 
that appellants were entitled to have a decision from the arbitratoi as to 
v hether the purchase of the new mechines was reasonable and prudent 
for the purpose of mitigating the damages, apart from its prudence for 
their own pecuniary advantage, and, if so, whether it was the only reason- 
able and prudent course which they could take to mitigate the damages, 
or whether, for instance, they could have bought Parsons’ machines, not 
of 6.000 kw., as in fact thev did, but of 5,500 kw., which was the standard 
of efficiency under the contract, with a length of life no greater than that 
of the discarded machines. On this point Lord Justice Buckley con- 
sidered that appellants had had no decision from the arbitrator and were 
entitled to it. The Lord Chancellor said that upon the question which 
he had stated he was unable to agree with the majority of the Court of 
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the construction of the proposed works was extended, and the terms 
of payment by the company for the accommodation and facilities placed 
at their disposal were varied. The whole question turned on the meaning 
and effect of that paragraph 2, which was as follows: “ The said agreement 
of April 7, 1892, in respect of the amount of rentals and period for which 
the same is payable is hereby amended by providing that from and after 
May 1,1899, the rent payable under the said agreement, in lieu of that 
specified in par. 4 thereof, shall be up to May 1, 1949, the sum of 
$15,000 per annum, payable half-yearly on the same days and times 
as specified in said par. 4 of saíd agrecment, and in addition thereto 
payment at the rate of the sum of $1 per annum for each electrical horse- 
power generated and used and sold or disposed of over 10,000 E.H.P. up 
to 20,000 x.n.r., and the further payment of the sum of 75 cents for each 
electrical horse-power generated and used and sold or disposed of over 
20,000 &.H.P. up to 30,000 x.n.P., and the further payment of 50 cents 
for each electrical horse-power generated and used and sold or disposed of 
over 30,000 E.n.P.—that is to say, by way of example, that on generation 
and use and sale or disposal of 30,000 £.H.P. the gross rental shall be 
$32,500 per annum, payable half-yearly, and so on in case of further 
development as above provided, and that such rates shall apply to power 
supplied or used either in Canada or the United States. Such additional 
rental as shall be payable for and from such generation and sale or other 
disposition as aforesaid to the Commissioners shall be payable half- 
yearly at the rate above specified on the first days of November and May 
in each year for all power sold in the said several half-yearly periods 
from the day of sale ; and within 10 days after said first days of November 
and May in each year on which such additional rentals shall be payable 
respectively the treasurer, or if no treasurer the head officer of the com- 
pany, shall deliver to the Commissioners a verified statement of the 
electrical horse-power generated and used and sold or disposed of during 
the preceding half-ycar, and the books of the company shall be open to 
inspection and examination by the Commissioners or their agent for tho 
purpose of verifying or testing the correctness of such statement, and to 
enforce the giving of the information required." In lieu of a fixed rental 
mounting up by annual increments to $35,000 a vear, the Commissioners 
agreed to accept, and the company agreed to pay, a fixed rental of 
$15,000 a year, and an additional rental varying in amount by reference 
to the electricity generated and used and sold or disposed of by the com- 
pany. The dispute was as to the method of computing this additional 
rental. To assist the Court in coming to a right conclusion, the parties 
agreed on admissions as to the methods according to which electricity 
was disposed of in ordinary commercial practice. These methods were 
summarised in the respondent’s case as follows : “ (1) A contract whereby 
the customer has the right to receive continuously a certain amount of 
power and pays for it on the basis of the amount he is entitled to reccive. 
He has the right to call for it, and he pays for it, whether in fact he calls 
for it or not, and whether in fact the power is ever generated or not." 
This method was known as the flat rate-contract. ''(2) A contract 
whereby the customer takes what power he wants, as and when he wants 
it, and pays on the basis of the exact number of kilowatt-hours or the 
horse-power hours taken." That method was known as the meter 
contract. ''(3) A contract whereby the customer takes what power he 
wants as and when he wants it, but pavs on the basis of what is called 
'the peak,' that is to say, on the basis of the number of watts or of 
horse-power made use of by him at tlie instant of maximum use." That 
method was known as the peak contract. The flat-rat> contract might 
be lcft out of consideration. Much argument was expended on th» com- 
parative advantages of the meter contract and the peak contract. It 
was contended by appcllants that the true standard was the highest 
amount or quantity of electricity generated and used and sold or disposed 
of which the accommodation and facilities furnished by the Commis- 


sioners enabled the company to attain, and that that point once attained 
It seemed to 


remained the standard until a higher point was reached. 
their lordships that the two (the meter and the peak) methods were 
The fairness, of course, depended 


equally fair and equally reasonable. 
on the rate adopted. But there was no complaint by either party on 


that score. On the whole, not without some doubt and hesitation, their 
lordships had come to the conclusion that the view of appellants was to 
be preferred mainly on the ground that there were some expressions 
which it seemed impossible to reconcile with the contention of respon- 
dents, as, for instance, the direction that increased rental was to be 
payable not simply '' for "—a werd which had already been criticised— 
but “ from " the development of higher power. It was urged on behalf 
of respondents that if in consequence of some sudden emergency the 
demand on their resources should raise the standard abnormally, it would 
be a very serious thing and a very harsh thing, and tie them down to 
that standard for the whole remainder of the p2riod of 100 years. There 
was no doubt force in that objection. But appellants replied: '' You 
can relieve yourselves from the burden of the contract if it is really 
oppressive at the end of cach period of 20 years until you come to the last 
period, and the omission of a precaution to guard against a contingency 
which was either overlooked at the time by your inadvertence or dis- 
regarded then as unimportant, is no reason for putting a strained con- 


Appeal, but he did not wholly agree with the view taken by Lord Justice 
Buckley. The arbitrator appeared to him to have found clearly that the 
effect of the superiority of the Parsons machines and efficiency in reducing 
working expenses was, in point of fact, such that all loss was extinguished 
and that actually respondents made a profit by the course thev took. 
They were doubtless not bound to purchase machines of a greater power 
than those originally contracted for, but they in fact took the wise course 
in the circumstances of doing so, with pecuniary advantage to themselves. 
They had, moreover, used appellants’ machines for several years, and had 
recovered compensation for the loss incurred by reason of these machines 
not being during these years up to the standard required by the contract. 
After that period the ai bitrator found that it was reasonable and prudent 
to take the course they actually did in purchasing the more powerful 
machines, and that all the remaining loss and damages was thereby wiped 
out. Subject to those observations, he thought that there were certain 
broad principle which were quite well settled. The first was that, as 
far as possible, ho who had proved a breach of a bargain to supply what 
he contracted to get was to be placed, as far as money could do it, in as 
good a situation as if the contract had been performed. The fundamental 
basis was thus compensation for pecuniary loss naturally flowing from the 
breach ; but that first principle was qualified by a sccond, which imposed 
on a plaintiff the duty of taking all reasonable steps to mitigate the loss 
consequent on the breach, and debarred him from claiming any part of 
the damage which was due to his neglect to take such steps. He thought 
the principle which applied there was that which made it right for tho 
jury or arbitrator to look at what actually happened, and to balance loss 
and gain. The transaction was not res inter alios acta, but one in which 
the person whose contract was broken took a reasonable and prudent 
course quite naturally arising out of the circumstances in which he was 
placed by the breach. Apart from the breach of contract, the lapse of 
time had rendered appellants’ machines obsolete, and men of business 
would be doing the only thing they could properly do in replacing them 
with new and up-to-date machines. The arbitrator did not in his finding 
of fact lay any stress on the increase in the power of the new machines, 
and he thought that the proper inference was that such increase was re- 
garded by him as a natural and prudent course followed by those whose 
object was to avoid further loss, and that it formed part of a continuous 
dealing with the situation in which they found themselves, and was not 
an independent or disconnected transaction. For the reasons he had 
given he thought that the questions of law stated by the arbitrator in the 
special case had been wrongly answered by the Courts below. The result 
was that the award could not stand, and must be sent back to the arbi- 
trator, with a declaration that the contention of appellants on the first 
question so far, but onlv so far, as they contended that the several facts 
relied upon by them were relevant matter to be considered by the arbi- 
trator in assessing the damages was right, and that of respondents on the 
second question was wrong. The appellants were entitled to their costs 
there and in the Court of Appeal, and of the proceedings in the Divisional 


Court on the motion to set aside the award. 
The other noble and learned Lords concurred and the appeal was 


allowed, with costs, 


Attorney-General for the Province of Quebec and Others 
v. Canadian Niagara Power Co. 


_On Monday the Judicial Committee of the Privy Council (the Lord 
Chancellor, Lords Macnaghten and Atkinson and Sir Charles Fitzpatrick) 
gave their considered decision in this caso. 

The action was brought by the appellants for payment of certain rentals 
and for a declaratory order as the computation of future rentals. Shortly, 
the dispute between the parties was as to the interpretation of a clause 
In an agreement between the Commissioners for the Queen Victoria 
Niagara Falls Park and the Canadian Niagara Power Co. The latter 
were entitled for a term of vears to take the waters of the Niagara River 
by means of a canal with “a capacity sufficient for the development of 
100,000 B.u.p. The dispute was whether it was to be construed as a 

peak ” contract or as a '' meter " contract. Under a “ peak " contract 
payment was based upon the greatest number of horse-power regarded as 
taken at any one time. Under a “ meter " contract payment was based 
upon the number of “ horse-power-houis," which were ascertained from 
the Integrating meters. 

, The case for appellants was argued by Sir Robert Finlay, K.C., Mr. 
C. S. MacInnes, K.C., and Mr. G. Lawrence, instructed bv Messrs. Blake 
& Redden ; while Mr. Nesbitt, K.C., Mr. Grier and Mr. A. M. Stewart 
(instructed by Charles Russell & Co.) were for respondents. 

l Lord MACNAGHTEN, who delivered the j udgment, said that the question 
n this case lav in a narrow compass, but it was one of considerable 

M The trial judge (Riddell, J.) decided the question in favour 
of respondents. The four learned judges, who constituted the Court of 
Appeal for Ontario, were equally divided in opinion, (Moss, C.J., and 
ala J., were in favour of affirming the decision of the trial judge, 
Meredith and Magee, JJ., being in favour of reversing that decision), 
and so the judgment of the trial judge, with slight variation, was upheld. 
The result was that this Board was now called upon to determine the 
meaning and effect of one paragraph in an agreement dated July 15, 1899, 
Hae between the Commissioners for the Queen Victoria Niagara Falls 
tark and the Canadian Niagara Power Co. ‘The agreement was made 
in pursuance of statutory authority. It modified and varied an agree- 
n of April 7, 1892, between the Commissioners and the promoters of 
A then intended company, afterwards incorporated as the Canadian 

lagara Power Co. There was no clause or provision in the agreement 

1899, which f a decree in favour of appellants. 


of 1892 similar to the paragraph in the agreement of July, 
was now under consideration. By the latter agreement the time for * High Court must be refunded, There would be no order-as to costa, 


struction on the words of the second edition of a solemn contract. If 
you want the contract reformed you must come to terms with us. And 
we are quite willing to ;emove your objection by consenting to treat cach 
yearly or half-yearly period as distinct and self-contained." That 
seemed a reasonable offer, embodying a provision which apparently 
would obviate the danger apprehended by respondents, but which their 
lordships were unable to find in the contract as it stood. Their lordships 


would humbly advise His Majesty that the appeal ought to be allowed and 
The costs paid under the order of tho 


at Belfast made"a difference to the practical life of the cable. Some of 
the pittings in the thin lead sheathing were 1/16th of an inch deep; that 
meant that a considerable amount of the lead covering had disappeared. 
If that state of things continued the cable would soon become useless 
because the very life of the cable depended on its lead sheathing, and when 
that perished the whole cable was gone. 

The hearing was adjourned. 


Telephone Arbitration. 


The Railway and Canal Commissioners have continued the hearing 
of evidence in this arbitration to determine the amount to be paid by 
the State on acquisition of the National Telephone Co.’s undertaking. 

Mr. Jons F. C. SNELL continued hisevidence. He said he had gone into 
the details of the valuation on behalf of the Post Office, and he was largely 
responsible for the form in which they were put forward. He had super- 
vised the preparation of fundamental prices, the prices prevailing in the 
market for each class of material at the end of December, 1911. Those 
presse were drawn from actual commercial values, So far as he dealt 
With quantities in his calculations they were quantities which had been 
agreed in the inventory, subject to deduction of particular items which 
under the contract of purchase were not to be taken over. Having 
arrived at the price which a contractor would charge to reinstate the 
&vstem, he then added a percentage for supervision and designing by the 
emplover ; and the sum of those amounts was the total price which in 

' his opinion the purchase of the system should cost. He put in a number 
of tables, and explained how the figures in them had been fixed. In 
, calculating freight charges they had reckoned that a contractor engaged 
in reinstatement would get his materials in substantial consignments, at 
correspondingly low rates. The contracts put in referred to work which 
had been actually done for the Post Office, and were not mere quotations 
at which contractors had offered to do the work. They were in no wey 
exceptional contracts, and were a perfectly fair guide, They included 
items such as watching and casualty insurance, which the company dealt 
with by percentages. 

The total cost of construction on underground cables witness estimated 
at £1,962,659. As to the cost of poles, witness said his estimate was 
£1.602,981, an average of £3. 15s. The estimate of the company was 
£3,440,000, an average of £6, 2s, He had arrived at the conclusion that 
the total of £1,441,093 adequately represented the cost of replacement 
and conduits. ‘The company’s claim was £2.840,755, or £828 per single 
mile of duct. With regard to the cost of w.i. pipes. witness said the 
figures he had were based on actual prices, and not on estimates. The 
same remark applied to the laying of conduits in the earth. With regard 
to the price of cable, he had come to the conclusion, with the assistance 
of eminent cable makers, that the cost of 1 mile of underground cable 
would be about £966, and that was for cable strictly accordant with the 
contract specitications of the National Telephone Co., and the prices bared 
on the ruling prices obtaining on Dec. 31. 

Sir ALFRED CRIPPS did not deny that the figures put forward by the 
Witness were just as based on the prices of Dec. 31 last, but argued that 
that was not a proper basis to adopt; and again contended that the 
allowance for wastage was not suflicient. i 

Witsess Sid that, including engineering charges and charges for 
supervision, the charges for construction were, roughly speaking, two 
millions as estimated by him, and three and a quarter millions as esti- 
mated by the company. 

Mr. Justice A. F. LawnENCE thought the parties might come to an 
arrangement, at least in some degree, on this part of the claim, even at 
the sacrifice of logie. i 

Sir ALFRED CRIPPS said he had more than once sacrificed logie in order 
to arrive at a broad view. 

WITNESS estimated the total cost of construction of the lines of bare 
wire at £2.139,702, or £8. 3s. per mile. 'The claim of the company was 
for £3,318,6051, or £12. 9s. per mile. 

On the suggestion of the court, counsel interchanged views as to the 
possibility of arriving at the aggregate differences between them. 

The Socrerror-GENERAL said he had tables to adduce in respect of 
the various parts of the claims against the P.O., and thought the aggre- 
gate could nat be arrived at until they had been put in. 

Sir ALFRED CRIPPS said it was his desire to bring the differences into 
as narrow a compass as possible. 

In further evidence, the Witness said the cost as worked out by the 
Telephone Company amounted to £4,970,000, and that the estimate of 
the P.O. was but £1,017,055. 

Sir JoHx Sox: Then our total cost per mile of circuit is £9-406, and 
the company’s figure comes in round figures to £19 per mile. 

When speaking of the number of exchanges, COUNSEL said there were 
76 in England and Wales and 98 altogether. The amount estimated by 
the P.O. for these, excluding Glasgow, which the P.M.G. did not wish to 
take over. was £1,543,013. The amount of their value as estimated by 
the company was £2.642,344. 

On Wednesday Mr. Snell dealt with the life of the plant, and said that 
he had calculated the life of the c.i. pipes as 15 years : and he gave the 
earthenware pipes, known as * the Post Office type." a life of 50 years. If 
the lead-covered cables were not exposed to any electrolytic or chemical 
action their life would be about 50 years. It was only fair to say that 
the power cables upon which he was basing his ex perience to some extent 
were subject to certain effects such as over-electrical pressure and over- 
heating, to which telephone cables were not subject, and th-rcfore he 
Biould give telephone cables a longer life than power cables. He had 
visited Plymouth and made a test of a telephone cable of that description 
which was laid there, and he found that an electric current from. the 
adjacent tramway system was traversing the lead sheathing of the cable. 
That was a risk which those lead.covered cables ran. He also examined 
similar cables in Belfast, where one was actually withdrawn from its 
duct. In that latter case the cable sheathing showed signs of pitting and 
corrosion due to the passage of external electric currents. He did not 
know whether that particular cable would show effects of electrolytic 
action or not, but as it happened, there were distinct marks of electro- 
lytic action upon it. The signs of electrolytic action which he observed 
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Re Reason Manufacturing Co. (Ltd.)—On Monday Mr. Justice 
Swinfen Eady sanctioned the reduction of the capital of this Company 
from £70,000 in £1 shares to £37,533. 8s. d., divided into 61,803 shares 
of 9s. 6d. and 16,394 of 10s. 

Re New General Traction Co. (Ltd.)—On ‘Tuesday Mr. Justice 
Parker sanctioned the scheme for the reduction of capital, and reorganisa- 
tion of the shores of this compeny. The company was formed in 1896, 
with a capital of £170,000, divided into 10.000 6 per cent. cumulative 
preference and 24.000 ordinary shares of £2 each. ‘The company had lost 
£180,000 of its capite], end it was now proposed to wipe £4 10s. off each 
of the ordinary shares of £5. H was alo proposed to abolish the differ- 
ence between the preference and the ordinary shares. 

Re Sunderland District Electric Tramways (Ltd.)—On Tuesday 
Mr. Justice Swinfen Fady sanctioned a scheme of arrangement of this 
company for raising fresh capital to put their line in order and to pay off 
prior lien and debenture bonds. The scheme provides for the ercation of 
an issne of £30,000 new prior lien bonds, £72.000 first income bonds and a 
second series of income bonds up to £12,000. 

Re Indian Electric Supply & Traction Co. (Ltd.)—Mr. Justice 
Swinfen Eady has sanctioned the reduction of the capital of this company 
by reducing the issued shares of £5 each to £2, a total reduction of £52,014, 
the amount of capital lost or unrepresented by available assets. 


—— 
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PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstracts from some of the specifications recently published have been specially 
compiled by MESSRS. MEWBURN, Ertis & Pryor, Chartered Fatent Agents, 70 and 72 
Chancery-lane, London, W.C. 

Whenever the date applied for differs irom the date on which the application was lodzed at 
the Patent Office, thz formzr is givin in brackets after thz title. 


1911 SPECIFICATIONS. 
7,220 Fuss. Electrical potential regulators. (22.3 10.) 


Relates to a tension regulator for electric generators, and refers to a typ? comprising 
a fixed and a movable contact, and operating by pericdically placing in circuit ard 
short-circuiting a resistance in the field of the exciting dynamo. and wherein th» 
movable regulating medium is a contact [ever influenced by the exciter and generator 
tensions. and which. under their influcnc2, is rourht in and out cf contact with the 
fixed contact. According to this invention the two powers created by the exciter arid 
generator tensions act independently of each other upon the movable contact lever. 
which is arranged so that it can follow each of these powers or both together inde” 
pendently of each other, and not oniy move against the fixed cor.tact, but also h^ 
subject to alterations of position according to variations of these powers, 

2.285 TAINTON & PRING. Electro-deposition and refining of zinc. 

12.660 Aron. Systems for operating or controlling time-indicating devices. 

12.732 CHANSAY & RAvrAL. Synchronising or like devices or apparatus 

14.234 ALERECHT. Thermo-electric generators. 

15.087 Perry. Combined boiler ard thermo-electric generator. 

15.28). 15.281. 15,282 MARTIN. Railway cab-sienalling. 

15.320 Crarr & Brown. Selective calling apparatus. (30.6,10.) 

15585 B.T.-H. Co. (G.E. Co) Manufacture of articles of tungsten. 

16.554 DEARLOVE & Brown. Manufacture of electrical condensers and similar apparatus. 

16,679 ENGINEERING & Arc Lames (LTD.) & DowpEtL. Electric arc lamps. (Coenate 
application, 939/12.) 

16.906 THomas. THOMAS & HOLME. Electrically-operated cranes or other raising and 
lowering machinery. 

20,810 aen Apparatus for producing a perforated paper slip by electric current 
impulses. 

21.262 Bina.  Burglar-alarm devices. 

21.687 SIEMENS Bros. Dynamo Works (LTp.) & Cook. Systems of electrical distribu- 
tion employing rotary converters, 

Consists of placing in s?ries with the exciting winding on the boosting generator an 
auxiliary winding which is situated on the poles of the rotary Converter and by suit 
ably proportioning the turns of the latter winding cause the power factor of the alter- 
nating current supplied to the rotary convertor to remain Constant or vary in the 
desired manner. 

22.098 BowErT. Railway signalling. 

22.804 SigMENs Bros. & Co. (Siemans & Halske Akt. Ges.) Selecting devices for tele- 
phone systems. | (7:3/12.) 

25,234 SIEMENS Bros. & Co. (Siemens & Halske Akt. Ges) Device for unwinding 
paper or like rolls from the interior end. 

25.416 ATHERTON. Miners’ electric safety lamps. as 

28.696 De KiEPACH. Tell-tale apparatus for signalling the reading of compasses. : 

29,161 Votkers. Field magnets for multipolar dynamo-electric machines having 
external stationary armatures. (21/1/11, addition to 29,160/11.) 


1912 SPECIFICATIONS. 


1,871 Ficker. (Chicago Electric Meter Co.) Integrating electric meters. | 
A maximum demand indicating means advanced by a mechanical driving element 
through mechanism which is separate from the meter mechanism, the latter operating 
as an escapement for determining or controlling the extent of the advance movement 
of the indicating device. | 
5,551 ZicktER & CzEFEK. Generation of alternating currents. (19/3/11) | T 
An improved arrangement for the generation of single and polyphase alternating 
currents of continually variable frequency. utilising an asynchroncus induction 
machine. in which the inducing part of the induction machine is excited by polyphase 
- current from a single armature converter fed with direct current from à direct-Currene 
generator, in which arrangement, by regulation of the fields of the direct. curre 
generator and convertor, the direction of rotation, revolutions per minute, i : 
voltace of the convertor, and also the frequency and voltage of the single oT ally 
phase current delivered by the asynchronous induction machine, can be continua 
varied. E 
A motor-generator (direct-current motor and polyphase generator) or a 
convertor may be substituted for the single armature convertor. 
8,152 TuRNER. Electro-pneumatically operated brakes. (18/7/11.) 5 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


BRITISH NOTES. 


Barrow-in-Furness.— Àn unopposed inquiry was held here last 
week into the Council's application for sanction to borrow £22,000 
for extensions of the clectricit y supply undertaking. 

The town clerk (Mr. L. Hewlett) stated that the period asked for the 

25 He said that the demand for electric lighting was 


loan was 25 vears. 
steadily increasing and several works in the town were asking for a larger 
amount of power. ‘The demand could not be satisfactorily dealt with by 
the present w orks, and it was necessary that the plant should be extended. 
The borough electrical engineer (Mr. H. R. BURNETT) submitted plans 
of the proposed extensions and supplied the necessary technical details, 


Belfast.—An important report upon electricity supply has been 
prepared by Mr. S. L. Pearce, of Manchester. 

The report states that it is inex pedient to attempt to extend or modify 
the East Bridge.street station. A site should be acquired for a new 
24,000 n.r. power station, to be available by the autumn of 1914, which 
would supply three-phase alternating current at 6,500 volts for trans- 
mission to sub-stations, for transformation and distribution as a.c. or 
d.c. as required. The first instalment of the plant at the new station 
should be steam turbines. 


Birmingham.—The Electric Supply Committee, in their report to 
be presented to the City Council on the 30th inst., are recommending 
the appointment of a constructional engineer as assistant to the 
city electrical engineer (Mr. R. “A. Chattock). The commencing 
salary will be £400 per annum, rising to a maximum of £500 per 
annum at the discretion of the Committee. 

' The Committee state that the constructional engineer has resigned 
owing to ill-health, and in view of the extreme importance and the 
heavy work arising in consequence of the new stetion to be erected at 
Nechells, the various sub-stations which are being built and equipped. and 
the extensions likely to he required to the plant and. buildings of the 


department, the Committee consider that a commencing salary of £400. 


per annum should be offered, rising to a maximum of £000 per annum at 
the diseretion of the Committee. 


Coventry.—The Board of Trade have sanctioned a loan of £220,538 
for the purchase and extension of the local tramways. 

The Tramway Committee proposes to expend £20,475 on the purchase 
of 10 additional tramears and new consiruction work. It is also recom- 
mended that the wages of the staff be increased and the hours of labour 
decreased. This revision will mean an additional annual cost of £896. 


Engineering Trades’ Disputes.—By 18.096 votes to 3.905 the 
members of the Amalgamated Society of Engineers have ratitied the 
agreement between the Engineering and Shipbuilding Employers 
Federations and the 20 trade unions in the industry, which provides 
for the settlement of demarcation disputes without stoppage of work. 

The agreement. provides that in the event of a demarcation dispute no 
stoppage shall take place, and the men involved shall temporarily accept 
the decision of the works management. The ultimate decision, which 
shall be final and binding for at least 12 months, will be arrived at in a 
joint conference of the local employers’ association and the trade union 
representatives of the men. 


Erith.—The L. G. Board have sanctioned the following loans for 
the electricity undertaking :— 

Mains, £8.000 (period allowed for repayment, 25 years); transformers 
and sub-station equipment, £2,070 (15 years); house services, £1,200 
(15 years); excess expenditure on house services and sub-stations, £230 
(14 years); coal bunker, £170 (20 years): total £11,670. The Board 
declined to sanction £300 for heaters and cookers, as they considered that 
this expenditure should be defrayed out of revenue. 


Hackney (London).—A loan of £16,400 is to be taken up from the 
London County Council for 50 years. 

Mains are to be extended in various parts of the district at a cost of 
£126. The Electricity Committee report having been in negotiation 
with the National Electric Construction Co. as to the terms upon which 
the Council's opposition to that company's bill should be withdrawn. 
The company is prepared, in consideration of their agreement being 
confirmed, to adopt the Council's view as to the interpretation of the 
Clause relating to the method of charging, and it is suggested that a sup- 
plementary agreement be entered. into providing for the confirmation 
of the original agreement as regards work already done on Sept. 26, 1903, 
in consideration of the company agreeing that the sum payable to them 
under the original agreement shall be payable only while the installation 
is in actual use, and upon such number of lamps as shall from time to 
time be agreed to be used, cither by the consumer signing the agreement 


or successive consumers who are not party thereto. On the execution 
of the agreement the company will delete from their bill all reference to 
the Council or to the principal agreement. An agreement on these lines 
has accordingly been prepared by the Town Clerk. 


Heston and Isleworth.—Electric supply mains are to be extended 
for a distance of about 1,700 yds. at a cost of £850. 


Inquest.—An inquest was held at Fenton on Tuesday into the 
death of an underground colliery fireman named Edward Roberts, 
who was recently killed at the Glebe Colliery. 

JAMES FORMAN, a pit fireman, deposed that at 6.35 on Friday evening, 
deceased, two other men and himself were at the bottom of the pit, 
near the shaft at the Glebe Colliery, hoisting a girder. The latter came 
in contact with the wire used in connection with the clectric lighting 
down the mine. They all had hold of the girder and all received a shock. 
The electric current was switched off in a few seconds, and deceased let 
go his hold and fell. Witness and the other two men went to him, but 
he could not speak. Deceased did not recover consciousness, and was 
taken out of the pit. Deceased was in charge of the work, and witness 
worked under his instructions. 

Mr. ALLEN HEATH, manager of the colliery, produced a plan of the 
underground portion showing the scene of the accident. He said deceased 
(with the other men) was erecting a steel girder as a roof support. The 
girder would rest on two other timber posts, and the electric wire ran 
round the side of the road, 4 ft. or 4 ft. £in. from the floor. Having got 
the girder on one post, and the other end being on the floor, the girder 
must necessarily have pressed heavily on the wires. That would tend to 
rub off the insulation. The voltage at that particular point would be 
probably 410 volts. Deceased must necessarily have had his foot on 
the iron plate in lifting the girder, and the ground under that plate was 
moist. That would mean that the current would more easily pass 
through him than the others, who were probably standing on dry ground. 
The mine was very dry as a rule, but in that particular spot it was moist 
under the plate. There was no necessity to have the electric light. 
The men had han: lamps, and were not carrying out th» rules of the 
collieey by having the Byhts on, because one of their rules was that the 
current wes to be switched off, and the cables moved if possible where 
timbering was being done. 

By Mr. R. NELSON: A recurrence of such an accilent would be pre- 
vented by a reduction in the voltage, and Mr. Heath explained they could 
get the light required from a less voltage, and a scheme to reduce the 
voltage had been approved and was in hand befcre the accident. 

Jas. FORMAN was recalled and said he knew of the rule not to erect 
timber when the current was on. He did not think at the time. 

By Mr. Netson: He had timbered frequently with the current off, 
and could offer no explanation why it was not cut off in that case, It 
was the fireman's duty to see the current was off, 

Mr. ARTHUR WHALLEY, electrician at the colhery, agreed with Mr. 
Heath as to the reduction in the voltage that was to be made, and which 
had been put in hand before the accident took place. There was no 
fault in any circuit in the nune at the time of the accident. 

Medical evidence was given, and the jury returned a verdict of accidental 
death. 


Islington (London).—Mains are to bo extended in various parts of 
the borough at a cost of £580. 


Kingston-on-Thames.—On Tuesday the eighteenth annual report 
of the municipal electricity undertaking was presented to the Council, 
and disclosed a net loss on the year of only £59. 11s. 2d., compared . 
with £1,192, 14s. 3d. last year. 


Launceston.—The contracts for public lighting were let last week 
when the Council accepted the offer of the Launceston Electric Supply 
Co. to light 70 lamps on the routes where their mains are laid. 


Leicester.—The Tramways Committee recommend the Corpora- 
tion to obtain powers to construct various extensions of the tramway 
system and to apply for authority to use the trackless trolley system 
on the route through Thurmaston to Syston. 


Listowel (Co. Kerry).—-The local electric lighting is about to start 
work on the erection of electricity supply works. 


London County Council.—Qn Tuesday loans for electric lighting 
purposes were sanctioned to Hackney for £58,100 and Shoreditch 
£4,139. 

Reconstruction of Tramways.—The adjourned report of the Highways 
Committee recommending that £10.840 be expended on capital account 
for the reconstruction on the underground conduit system of electric 
traction of the existing horse tramways in Balls Pond-road (between 
Southgate-road and Exsex-road) was again postponed. 

New Tramway Schemes.—The Highway Committee brought up a 
report recommending that Parliamentary sanction should be sought 
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next session for eleven new tramway schemes, involving an outlay 
(including street improvements) of £770.559. For four of the schemes it 
is intended to adopt the rail-less trollev system. The ordinary tramway 
achemes extend to 171 miles, viz., (1) Marble Arch to Cricklewood, via 
Edgware-road, Maida Vale and High-road, Kilburn, to Priory Park-road, 
&c. (2) Chalk Farm to Child's Hill, via Chalk Farm-road, Adelaide- 
road, Upper Avenue-road and Finchley-road ; (3) Gray's Inn-road to 
Farringdon-road, via. Holborn and €Charterhouse-street ;. (4) Charles- 
street to a point near Ludgate Circus, via Farringdon-road and Farring- 
don-street ; (5) Seven Sisters-road to near Crouch Hill Station, via 
Fouthill-road (double line) to Pollington Park, and thence via a single 
loop line in Evershot-road, &c. ; (6) Seven Sisters-road to Stamford Hill, 
via Amhurst Park ; (7) approach line leading from the existing tramways 
in Agincourt-road, Hampstead, via Cressy-road to the car shed. The 
rail-less trolley schemes are: (8) Mare-strect to Wick-lane Bridge; 
(9) Stanstead-road, Catford, to Svdenham Station (southern end of Kirk- 
dale? ; (10) Svdenham Station to Forest Hill; and (11) Sydenham-road 
to County Boundary via Kent House-road. 

It is estimated that the cost of construction and equipment of new 
lines, including cables and incidental works, cars and proportion of cost 
of car sheds and substations will be £518,609. The total estimated net 
cost of the street widenings proposed by the Improvements Committee 
is £251,950 (involving debt charges of £13,089 in the first vear). The 
recommendations of that committee are subject, in four cases, to contri- 
butions by the Borough Councils concerned amounting to £45,617. Of 
the balance (£206,333) it is not vet determined how much shall be charged 
to the tramways account and what will fall on the county rate. 

With regard to the decrease in traffic receipts during the current vear, 
the Highways Committee have no doubt that this condition of a ffatrs 
is in part due to the great increase in the competition of other means o 
locomotion during the past twelve or eighteen months. The great bulk 
of the Council's tramway traffic is largely limited to a comparatively 
short period in the morning and in the late afternoon and carly evening. 
Except on a few routes, the midday traflic is not very heavy. A large 
portion of this early morning traflic is carried at workmen's fares of 1d. 
single and 2d. return over distances for the return journey of as much in 
some instances as 18 miles. On the other hand. the moter omnibuses and 
the tube railways for the most part operate on routes where there is a 
large amount of all-day trafic. In order that the tramway system of 
London may provide the full facilities to the public for which it is 
desigacd, the Committee are strongly of opinion that authority should be 
obtained to construct lines along a number of additional routes where, in 
addition to morning and evening trathe, there is likely to be a good service 
during all hours of the dav. It is with this object in particular that they 
have included the lines from Cricklewood to Marble Arch and from Child's 
Hill to Chalk Farm-road. As to the trackless trolley system, it is pointed 
out that it is already working with considerable success in Leeds and Brad- 
ford, and at certain places on the Continent. No street widenings will 
be required in connection with the routes proposed to be worked on this 
svstem, while the cost of installation is considerably less than that in- 
volved in the construction of lines for either the underground conduit 
or the overhead systems. The estimated total cost of the four schemes 
(43 miles) is £21,040, while the other schemes (171 miles) will involve an 
expenditure (exclusive of street widenings) of £329,059.— Postponed. 


L.C.C. Meter Testing Rules.— Notice is given in an advertisement 
that the London County Council proposes, subject to the approval 
of the Board of Trade, to prescribe rules and a scale of fees in con- 
nection with the testing by the Council of electricity meters in place 
of the rules and scale of fees at present in force. Objections to the 
proposed rules and fees must be addressed to the Assistant Secretary 
(Harbour Department) Board of Trade, within one month from 
Jnly 24. 


Mansfleld.—Sanction has been received to a loan of £4,000 for 
extensions of the electricity undertaking. 

The salary of the electrical engineer (Mr. E. H. Hewlett) has been 
increased to £300 per annum. 


Oldham,—4An inquiry was held last week into the application of 
the Council for sanction to borrow £22,983 for extensions of the 


electricity undertaking. 

The town clerk (Mr. J. H. Hallsworth) said that the application was 
divided into three parts. A sum of £9,733 was required for additional 
plant at Greenhill (to which he wished to add an application for 
£250), £12,000 for extensions of mains, &c., and £1,000 for services. 
The station was erected in 1902 and its present capacity was 4,140 kw. 

The engineer (Mr. S. Wilmott Newington) considered that a proper 
stand-by provision was 740 kw. and the total maximum load was last 
year 3,560 kw., leaving an insufticient stand-by. 

The Town Clerk explained that the demand for electricity was 
increasing rapidly, and the committee wanted to get the new plant in 
before next winter, There had been a great increase in demand for 
electricity this year—since the coal strike there had been a great 
increase in demand. | 

The Inspector (Mr. T. Eken): Yes, I find that generally throughout 
the country. "The coal strike seems to have been a great blessing to 
electricity undertakings everywhere. You could do with one every 
two years or so. 

Mr. Newington said they proposed to put down a 1,200 kw. mixed 
pressure steam turbo.generator. lt was also proposed to fix super- 
heaters and mechanical stokera to the existing boilers. 

The Inspector pointed out that the committee were only seeking 


sanction for £8,000 to cover mains extensions, which, according to the 
average of the last three years, would only be sutlicient to cover two 
years, but another application could be made at the end of two years, 
and the Board did not now always order an inquiry when the borrowing 
was for mains only. 


St. Pancras (London).— The Electricity Committee have reported 
on the scheme of the chief electrical engineer (Mr. S. Baynes) for the 
extension of the boiler house and boiler plant at the King's-road 
clectricity station, at an estimated cost of £35.460. 

In respect of this proposal the Finance Committee did not sce their way 
to submit an estimate of cost to the Council, as the scheme presented 
difficulties. Mr. Baynes has informed the commitice that it is necessary 
either that further boiler plant should be provided at the station without 
delay or that some seheme of much larger magnitude should be under- 
taken in the direction of providing a new generating station with a water 
siding where coal could be obtaincd and handled easily and cheaply, and 
where ample space would be available for extensions. For a number of 
years the generating of electricity in the borough had been carried on 
under extreme difficulties owing to the absence of sufficient and properly 
arranged boiler and coal handling plant, and it is the general opinion 
that unless steps are taken to regain lost ground it will be impossible to 
generate electricity at the existing stations at anything like such low 
prices as those obtained in other boroughs. It is suggested by Mr. 
Baynes that now that the proposed small extension of the boler house 
plant at King's-road station has been adjourned it would be better to 
go more fully into the possibility of a larger extension on the above lines, 
with a view of placing St. Pancras electiicity undertaking again to the 
fore and enabling it to generate and supply electricity at more attractive 
prices. ‘The committee think, before further considering the subject 
that information should be obtained in regard to some of the more modern 
electricity stations, and for this purpose they have appointed a small sub- 
committee to fully consider the question of the future generation and 
supply of electricity, with instructions to vixit some modern works to 
ascertain the advantage to be obtained by a bolder handling of the 
problem. 

Mains are to be extended in various streets at a cost of £640. 


Tottenham.—The Light Railways Committee have decided to 
make no recommendation with respect to the offer by the Metro- 
politan Electric Tramways (Ltd.) to pay £5,009 if the Council will 
defer its option to purchase the company's undertaking in the dis- 
trict from 1930 to 1946. 


West Ham.— The Hampstead Council have given consent to Mr. 
Couzens acting as consulting engineer to West Ham Corporation for 
a period not exceeding six months. 


Wireless Telegraph Notes.—Marconi's Wireless Telegraph Co. have 
submitted terms to the Australian Federal Government for the pur- 
chase of their rights... The company is suing the Postmaster-General 
for alleged infringement of patents, but it is probable that the pro- 
posal to settle will be accepted. 

A consular report on the Barcelona district for 1911 states that a 
Marconi station has been erected near the mouth of the River 
Llobregat. about 5 miles to the west of Barcelona. Another station 
has also been put up at Soller. a small town in the Island of Mallorca. 
A station is also being erected at Alicante, but is not yet completed. 


York.—With the view of developing the demand for electricity for 
cooking and heating. the city electrical engineer (Mr. J. W. Hame) 
recommends that for consumers who take electricity on the °° rate- 
able value " system, after an amount of current equal to 75 per cent. 
of value of fixed charge per quarter has been used during the quarter. 
all current supplied beyond should be at rate of 1d. per unit. Mr. 
Hame also recommends that electric cooking apparatus be let out 
on hire by the clectricity department in the same way and on the 
same basis as electric motors are loaned at present. The Committee 
have agreed to give the proposals a trial for twelve months. 


Annual Holidays.— The British Prometheus Co.. of Birmingham, 
are closing down their works for the annual holidays and stock- 
taking, on Wednesday the 31st inst.. and will re-open on Aug. 12. 
A small staff will be kept in attendance to deal with urgent matters 
and the London showrooms will be open as usual, 


The works of Messrs. Everett. Edgecumbe & Co. will be closed from 
Saturday, Aug. 3, until Monday. Aug. 12. Urgent matters will bà 
attended to at the London Office, 117, Victoria-street, S.W. 


Annual Outing.—The Annual Outing of the White Electrical 
Instrument Co., took place on Saturday last, Brighton being the 
place visited on this occasion. The weather proved propitious, and a 
most enjoyable day was spent. 

Dinner was served at the Royal Pavilion Hot] In replying to the 
toast proposed by Mr. T. Johnson, of © The Healih of Mr. White, and the 
continued. prosperity of the Firm," Mr. White referred to the many 
advantages given by the new works, and attributed the increasing pros- 
perity of the firm, to the special facilities and up-to-date appliances, they 
now possess, which enables them to mect any competition. ‘The return to 
town, was made soon after 8 o'elock. 
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COLONIAL AND FOREIGN NOTES. 


Australasia.—The Governor (Lord Chelmsford), in opening the New 
South Wales Parliament on Tuesday, outlined the legislative pro- 
gramme of the Government, which included bills providing and 
authorising the Railway Commissioners to supply electric power to 
certain municipalities for lighting and power purposes. Proposals 
for the construction of certain urgent public works would also be 
referred to the Public Works Committee. 

Electricity in Mining.— At the recent meeting of A. Goerz & Co. 
(Ltd.) the Chairman stated that the supply of electric current now 
obtained from the Victoria Falls Company's completed stations was 
giving general satisfaction, and an additional power station was in 
course of erection at Vereeniging, which was expected to be in full 
working order towards the end of the year. while the station at the 
Simmer Pan was going to be further increased during 1913. From 
the experience gained so far he thought he was right in saying that 
no doubt existed in anybody’s mind as to the great savings to be 
obtained from the use of purchased electric power, as against steam 
power raised by the mines themselves. 


Luxemburg.—The Transport Development & Power Syndicate 
have recently secured a 60 years’ concession for the supply of elec. 
tricity for power and lighting in Luxemburg. The water power of 
the River Sauer is to be utilised. ` t 

]t is stated that the constructive work must be completed within three 
vears, The price of current to consumers at any distance up to four 
kilometres from the generating station must not to exceed 40 centimes 
per kilowati hour for lighting or 25 centimes for power. Special prices 
have ben fixed for municipalities and large consumers requiring current 
for tramways or light railways. Should a dividend of over 8! percent. 
be paid for three consecutive years the charges for current are to be 
reduced, but are not to fall below 20 centimes per unit for power, or 30 
centimes for lighting. The undertaking may be taken over by the State 
after 25 vear On behalf of the syndicate, the negotiations were 
conducted by Capt. the Hon. F. W. Stanley and Mr. Grant. A sub- 
sidiary company is being registered under the laws of Luxemburg. 

South Africa.—Tne Imperial Trade Correspondent at Durban 
(Mr. A. D. C. Agnew) reports that Pietermaritzburg and Ladyamith 
Corporations are applying for powers to borrow £42,500 and £22,000 
respectively for additions to electrical plant. | 


The Telephone in Rubber Plantations.—At the meeting of the 
Mabira Forest (Uganda) Rubber Co. last week the chairman (the 
Earl of Erroll, K.T.) said that they were working over a very con- 
siderable area, and many of the stations were miles distant from the 
other, some as much as 17 miles apart. Some time ago the directors, 
on the recommendation of the manager, decided to instal a system 
of telephone, which was done, and it was now giving great satisfaction, 
and was the means of saving a great deal of time, whilst enabling the 
manager to keep in daily touch with his assistants. Up to the 
present there were somewhere about 50 miles of telephone installed. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Carlisle.—4t March 31 last the capital expenditure on the elec- 
tricity department was £94.192, increase £0.259, and stock to the 
value of £29,110 has been redeemed. 

Revenue was £17,629, gross profit was £9,971 (increase £1,202) and 
after meeting capital charges the net profit was £3,341 (decrease £6). f 

Units generated were 2,893,098 and sold 2,317,435. Total maximum 
supply demanded was 1,451 kw. 

The report of the city electrical engineer (Mr. S. T. Allen) states that 
the interest and loan charges were higher than those of the previous 
year by £1,502 on account of extensions of the works, rates increased 
from £231 to £523, and the Committee decided to transfer £200 to 
district rate fund on account of collectors’ salaries in the City Treasurer’s 
Department. But for the last two items alone the credit balance would 
have been greater by £492. Total works costs per unit sol were 0-76d. 
(compared with 0-S5d.) During the year 653 H.P. of motors and 5,000 
(equivalent) 8 c.p. lamps for lighting were connected. 

Rochdale.—The accounts of the electricity department for the 
year ended March 31 show capital expenditure £109,435 (increase 
£5,694), of which £14,400 has been repaid. 

The vear's revenue was £23,650, working and general expenses were 
£12,866, and after allowing £120 for bad debts and allowances, the gross 
profit was £10,664. Units generated were 4,754,048, sold 4,168,946. 
The maximum supply demanded was 1,472 kw. (1,321 kw.) for traction 
and 1,013 kw. (875 kw.) for li ghting. There are 627 consumers connected 
{compared with 576 at March, 1911), with 95,169 (85,743) (equivalent) 
8 c.p. lamps. 

The report of the department states that the reduction in charge to 
and the reduced consumption by the tramwavs department have resulted 
In a further reduction of revenue of £500, and the reduction in price for 
lighting has also caused a diminution in income. Repairs and altera- 
tions of generating plant and mains and increased cost of fuel, in conse- 
quence of the coal strike, were also partly responsible for the reduction 


of the year's surplus to £2,609 (compared with £5,409 in previous year), 
and £2,500 has 


been contributed in relief of rates. Since the inaugura- 4 
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tion of the undertaking £24,850 has been contributed in relief of rates, 
against £5,443 received from them during the first three years, 

Sunderland.—The accounts of the electricity department for the 
year ended March 31, 1912, show capital expenditure £435,499 (in- 
crease £3,762). Loans repaid and value of lands repaid amount to 
£133,980, and revenue contributions to capital to £2,619. 

The year's revenue was £63,134 (£55,485), total costs (exclusive of 
capital charges) were £28,587 (£23,997). gross profit was £34,548 (£31,488), 
and, after meeting capital charges and £2.687 (£1,685) renewels and 
special expenditure, the net profit was £3,271 (£1,189). Works and 
standing costs were Q^48d. (0753d.) per unit, and total cost (including 
capital charges, special expenditure and maintenance of public lamps) 
was L'l7d. (L:26d.). Units generated. were 15,434,740, sood 12,373,429. 
Total maximum supply demanded was 5,740 kw. 

The report of the borough electrical engineer (Mr. A. S. Blackman) savs 
the saving of over £2,500 in working costs has been brought about by a 
reduction of 5 lb. per unit in coal consumption. The load factor rose 
from 22°26 to 24°59 per cent. A considerable proportion of the output 
has been sold at 0725d. per unit, or much less than the average coal item 
of 1907 (043d.), but the present coal cost is only 0717d. l 


EDUCATIONAL NOTICES. 


University of London, King’s College.—Special courses of advanced 
lectures in engineering will þe given next Session, including the 
following :— 

‘Internal Combustion Engines, Petrol and Kerosene Engines,” by 
Mr. G. A. Burls, M.Inst.C. E. (Thursdays at 6 p.m., commencing October 
10); “Applications of Chemistry to Engineering," Mr. James Swin- 
burne, M.Inst.C. E., F.R.S. (Fridays at 6.30 p.m., commencing Nov. 1); 
“ Electric Traction," Mr. F. Lydall, B.Sc., M.LE.E. (Mondays at 6.30 p.m. 
commencing ,Oct. 7);  '' Design, Organization and Operation of 
Central Electric Stations ” (Fridays at 6.30, commencing January 17). 
Full syllabus and information may be obtained from the Secretary, 
King's College, Strand, W.C. i 

University of Manchester.— Particulars of the lecture and laboratory 
courses in physics, preparing for both the ordinary and honours 
degrees will be forwarded on application to the Registrar. Prof, 
Rutherford will meet intending students on Tuesda y, Oct. 1. 


University of Durham.—At Armstrong College full courses of 
instruction are provided in mechanical, marine, civil and electrical 
engineering. naval architecture, mining, metallurgy, pure science 
and arts and agriculture. Particulars from the secretary, Mr. F. H. 
Pruen, M.A. 

Northampton Polytechnic Institute.—The session 1912-13 will 
commence on Monday, Sept. 30. There are full day courses in 
the theory and practice of mechanical and electrical engineering. 
Entrance examinations will be held on Sept. 25 and Sept. 26, at 
which three entrance scholarships will be offered. The courses 
include two summer periods of about six months each spent in 
commercial workshops, and extend over four years altogether ; they 
also prepare for the B.Sc. (Eng.) of the University of London. There 
are also full and partial day courses in technical optics. The labo- 
ratories, workshops and lecture rooms are fully equipped for the 
most advanced teaching in the subjects referred to, and further parti- 
cularsImay be obtained from the Princi pal. Dr. R. Mullineux Walmsley, 
St. John.street, London, E.C. 


Sunderland Technical College.—This college provides à complete 
four years' course of instruction for engineering. and electrical 
engineering apprentices during the six winter months, Oct. 1 to 
March 31. Students can obtain the college diploma and (if desired) 
the degree in engineering of the University of London. An appren- 
tice-studentship pamphlet and prospectus, which can be obtained 
from the Principal, Mr. V. A. Mundella, M.A., gives further par- 
ticulars. Entrance examination on Sept. 6 and 7. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 

The Electricity Supply Committee of the Corporation of DUBLIN 
invite tenders for the supply and installation at the Pigeon House 
generating station of h.t. switchgear and accessories. General 
conditions, specification and form of tender from the city electrical 
engineer, Mr. Mark Ruddle, Fleet.street, Dublin, and tenders, 
addressed to the Chairman of the Electricity Supply Committee, 3. 
Cork-hill. Dublin, are to be in by 10 a.m. of Wednesday, Aug. 7. See 
an advertisement. 

The Electricity Supply Committee of DUBLIN Corporation also invite 
tenders for the supply and delivery of certain Oerlikon and Westing- 
house electric motors and pumps at the Pigeon House Fort works. 
Spe-itication and tender forms, &c., from the city clectrical engineer, 
Mr. Mark Ruddle, and tenders. addressed to the Chairman of the 
Electricity Supply Committee, 3, Cork-hill, Dublin, must be delivered 
by noon of Wednesday, Aug. 7. See an advertisement. 
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The Municipal Council of Sita NGHAI invite tenders for the supply 
and delivery f.o.b. British port of high and low-tension three-phase 
switchgear for sub-stations. — Spocitications. general conditions and 
forms of tender from the consulting engineers (Messrs. Preece, 
Cardew & Snell), 8. Queen. Anne’s Gate, Westminster, S.W ., to 
whom tenders are to be delivered by noon Tuesday, August 13. See 
also an advertisement. 


Tenders are invited by the Commonwealth of AusTRALIA for the 
supply and delivery of switehboards at Adelaide ; common battery 
and automatic switehboards, telephone. telegraph and electric mate- 
rial at Sydney ; common battery switchboards at Melbourne ; and 
accumulators for main telegraph circuits and motor generators at 
Hobart. "Tender forms, specifications, &c.. may be obtained at the 
Commonwealth Offices, 72. Vietoria-street, London. S.W. See an 
advertisement. 

Loxpon County Council will invite tenders in October for the 
supply of metallic filament lamps, and the Council is prepared to test 
in the meantime any lamps for the supply of which firms may desire 
to submit tenders, Sample lamps submitted for testing (not less 
than tive of any one make) should be forwarded to the Chief Engineer, 
Hungerford House. Victoria Embankment, W.C. 

Loxpon County Council require tenders by 11 a.m. July 30 for 
wiring the County Secondary School, Streatham (about 270 points). 
Specification, &c., from the Chief Engineer, Spring Gardens, S.W. 


SuNDERLAND Corporation invite tenders for two rotary steam- 
driven boiler feed pumps, one air compressor. one low lift motor- 
driven centrifugal pump, pipework, supports and jointing material 
and valves. Specifications, &c.. from the engineer, Mr. Alfd. $8. 
Blackman. Tenders, addressed to the chairman of the Electricity 
and Lighting Committee, Town Hall, Sunderland, must be delivered 
at the offices of the town clerk, Mr. Fras. M. Bowey, by noon Aug. 1. 

Tenders are invited for the supply of 9,200 yards 0-2 sq. in. con- 
centric cable and 2.200 yards 0-1] sq. in. concentric cable to the 
City of MELBOURNE (Australia). Tender form and conditions of 
tender may be obtained from the Agents for the City Council, Messrs, 
Mellwraith, MeKacharn & Co., Proptv., Ltd., Billiter-square- 
buildings. London, E.C., to whom tenders by noon Tuesday, Aug. 6. 

The Electricity Committee of HuLL Corporation invite tenders for 
the supply and erection of sundry steam and water pipes. pumps, &c., 
at the electricity works. Sculcoates-lane. Forms of tender and 
specification from the City Treasurer, Mr. T. G. Milner, and tenders 
addressed to the chairman of the Electricity Committee, Town Hall, 
Hull. must be in by noon of Wednesday, July 31. 


Tenders are wanted by 9 a.m. July 30 for electric lighting and other 
works of the new premises of the Bradford District Bank. Com- 
mercial-street and Cheapside, HaLrFAx. Bills of quantities, &c., 
from Messrs. R. Horsfall & Son, 224, Commercial-street. Halifax. 

West Ham Guardians want tenders by 10 a.m., Aug. 1 for an 
electric light installation (800 points) for the Forest Gate Sick Home, 
95, Forest-lane, Forest Gate, E. Specification from Mr. J. W. 
Dunford, 100 c, Queen Victoria-street, London, E.C. 


The Electricity department of WatsaLt Corporation invite 
tenders for high and low-tension switehgear for their Darwall-street 
&ubstation. Specification and conditions of contract from the 
borough electrical engineer, Mr. A. S. Barnard, and tenders to the 
Town Clerk, Council Offices, Walsall. by noon of Tuesday. July 30. 

ABERDARE Urban District Council invite tenders for the supply 
and erection of additional plant, &c., at the generating station, in- 
eluding machinery, fittings, trenches, &c., engines, dynamos, static 
balancer booster and switchboard and connections, piping, Koc. 
Specifications, general conditions and form of tender may be ob- 
tained from the clerk to the Council. Mr. Thos. Phillips. and plans 
may be inspected at the offices of Mr. Stephen Sellon, 36, Victoria- 
street, Westminster, S.W. Tenders by Monday, July 29. 


ASHTON-UNDER-LYNE Electricity Committee require tenders by 
noon July 30 for 400 kw. motor-generator, 320-pipe fuel economiser, 
two boiler-feed pumps, coal elevator and conveyor and ash elevator. 
Specification, &c., from the Borough Electrical Engineer, 

HautLTON Corporation require tenders by 10 a.m., Aug. 5, for 
electric lighting. &c., in the new municipal offices. Schedules, &c., 
from Messrs. Cullen. Lochhead & Brown, Architects, Hamilton. 

ATHERTON Council require tenders by July 31 for the supply of a 
250 kw. single-phase transformer. Particulars from the Electrical 
Engineer. 

STOCKPORT Tramways Committee want tenders for supply of 
steel lattice tramway poles and trolley wire. Particulars from the 
Borough Electrical Engineer. 

SwANSEA Corporation require tenders by July 30 for alterations 
and additions to suction and discharge pipes, work for suction 


chambers, strainers, &c., for tho electricity department. Specification 
from the Borough Electrical Engineer. 

CHRISTCHURCH (N.Z.) City Council require tenders by 4 p.m. 
Aug. 16 for an electric motor and induced draught fan. Specification 
can be seen at 73, Basinghall-street, London, E.C. 

Tenders are invited for public electric lighting in MADRID for 
15 years. Particulars are given in the '* Madrid Gazette ” of June 23, 
Tenders to the Municipal Authorities before October 24. 

TELDE (Spain) Municipality require tenders by Aug. 3, for a 
30 years’ concession for electricity supply. 


The Spanish Government Telegraph Department (Madrid) require , 


tenders by Aug. 10 for the installation and working of a telephone 
system in CEsTRO URpIALES (Santander). 

Rosario (Argentina) Municipality require tenders by 10a.m., 
Oct. 15, for the construction and working of electric tramways, 

Rosario Municipality also invite tenders (by 3 p.m., Sept. 21) for 
public electric lighting. 

Tenders will be received at the Town Hall. Guent (Belgium), on 
Aug. 5. for the supply and erection of an electric lift at the Flandres 
Palace Hotel, Ghent. 


TENDERS RECEIVED AND ACCEPTED. 


The Electricity Committee of Hackney (London) Council received 
the following tenders for supplying machinery and plant for the 
extension of the generating station :— 

Boiler House Plant.—Babcock & Wilcox, £7,105 ; Clark, Chapman & 
Co., £7,827: Howden Boiler Co., £8,000 ; Ed. Bennis & Co., £1,313. 10s, 
(for stoking gear only). 

Induced. Draught Plant.—Howden Boiler Co., £500; Matthews & 
Yates, £794; Babcock & Wilcox, £869. 

Economiser.— Babcock & Wilcox, £1,405; E. Green & Sons, £1.417. 

Feed Pumps.—d. P. Hall & Sons, £499; F. Friedenthal, £502 ; Nicholls 
Bros., £566. 10s. ;. Babcock & Wilcox (for J. P. Hall or other approved 
pump), £974; Foster Bros. (for Hall pump), £593, ditto (for Nicholls 
pump), £621, ditto (for Weir pump), £763; G. & J. Weir, £690 ; Isaac 
Storey & Co., £698; Clark, Chapman & Co., £718; British Westing- 
house (C'o., £774. 

Coaling Plant and Bunker, —VF. Bennis & Co. (Ltd.), £7,121. 1s. 6d. ; 
W. J. Jenkins & Co., £7,518: Strachan & Henshaw, £7.550 ; Spencer & 
Co., £7,609: Babcock & Wilcox, £7,634; New Convevor Co., £7.993 ; 
Robert Dempster & Sons, £8,993 ; Heenan & Froude, £9,170; Mechan 
& Sons, £11,353. 

Pipework and Valves,—Brightside Foundry & Engineering Co., 
£3,958 ; John Spencer (Ltd.), £4,105; Foster Bros, £4,774. 3s. ; Aiton 
& Co., £4,798. 10s.; Babcock & Wilcox, £5,223; E. Le Bas & Co., 
£6,680. 

Travelling Crane.—Chatteris Engineering Works Co., £816; Sir Wm. 
Arrol & Co., £866; S. H. Heywood & Co. (Ltd.), £881; Royce (Ltd.), 
£020; Carrick & Ritchie, £921; Babcock & Wilcox, £937; Herbert 
Morris (Ltd.), £037 ; John Smith, Keighley (Ltd.), £070. 

Turbine Alternator Exciter and Condensing Plaut. —Willans & Robinson, 
£7,950: Belliss & Morcom, £8,660 ; James Howden & Co., £9,087; Brush 
Electrical Engineering Co., £9,326; Dick, Kerr & Co., £9,450 ; British 
Westinghouse Co., £10,234 ; Richardsons, Westgarth & Co., £10,688 ; 
British Thomson-Houston Co., £10,807 ; €. A. Parsons & Co., £11,575; 
A. E.G. Electrical Co., £9,400. 

Motor-Generator or Motor-Converter.— General Electric Co., £2,421.103. ; 
Brush Co., £2,832; Vickers (Ltd.), £2.957; Electrical Construction Co., 
£3,325; Bruce Peebles & Co., £3,355 (and £3,500); British Westing- 
house Co., £3,760; British Thomson-Houston Co., £3,841; Siemens 
Bros. Dynamo Works, £4.005 ; Dick, Kerr & Co., £4,068, 10s. 

Switchgear and Connections.— British Westinghouse Co, £1,389; 
Siemens Bros. Dynamo Works, £1,700. 10s, ;. British Thomson-Houston 
Co. £1,960; Spagnoletti (Ltd.), £2,123; Ferranti (Ltd.), £2,258; 
Electric Construction Co., £2,307; Johnson & Phillips, £2,322; Whipp 
& Bourne, £2,724. 7s. The following reductions were offered if switeh- 
gear was required for a motor-converier in place of a motor generator : 
Spagnoletti (Ltd.), £17 ; Johnson & Phillips, £61; Ferranti(Ltd.), £258. 9. 

After perusing a lengthy report by the engineer (Mr. L. L. Robinson) 
on the various temders, the Electricity Commitice recommended the 
acceptance of the following tenders : Babcock & Wilcox, for boiler house 
plant, induced draft plant and economiser; J. P. Hall & Co., for feed 
pumps ; W. J. Jenkins & €o., for coal plant and bunkers ; Brightside 
Foundry & Engincering Co., for pipework and valves; Chatteris Eng- 
neering Co., for travelling crane; Willans & Robinson, for turbine alter- 
nator and condensing plant: Bruce, Peebles & Co., for motor-zenerator 
or motor-converter ; and Ferranti (Ltd.), for switchgear and connections. 

Hackney (London) Electricity Committee have entered into an 
agreement with the Tudor Accumulator Co. to renew and repair the 
storage battery at the electricity works at £2,379. Another contract 
is to be entered into with the company for the maintenance of the 
battery for 10 years at £385 per annum, with the following guarantee: 
2,750 ampere-hours whon discharged at 275 amperes for 10 hours, 
2.420 when discharged at 484 for five hours, and 2,178 when dis- 
charged at 726 for three hours. 


Siemens Bros, Dynamo Works (Ltd.) have just supplied (through 
Messrs. Swan, Hunter & Wigham Richardson) about 400 ‘‘ Tantalum 
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traction lamps for use on the new pontoon dock for Lagos Harbour. 
This is another instance of the use of ' Tantalum ” traction lamps 
in positions where vibration is very severe. As is well known, only 
lamps of great strength can be used on such installations. 

Poplar (London) Council received five tenders for a works switch- 
board to control the motors for driving the auxiliary plant in con- 
nection with generation station extensions, and the lowest (that of 
Pooley & Austin, at £210) has been accepted. The highest tender 
was for £356. 

London County Council have accepted the following tenders :— 

C. H. Catheart & Co. (lowest tender), wiring Dulwich fire station, £150, 
(Five tenders received; highest £253. 6s.). G. Weston & Sons (lowest 
tender), wiring Greenwich fire station, £145. (Five tenders received ; 
highest £201.) 

The contract for supply of electrical material to the Argentine 

National Asylums at Open Door and Oliva, has been placed with 
Siemens-Schuckert, Ltd. The amount of the contract is about 
£5,000. 
' The General Electric Co. (New York) have secured the contract for 
12 transformers of 1,500 kw. each for the New Zealand Government's 
Lake Coleridge hydro-electric power scheme. The amount of the 
contract is about £10,000. 


Carnarvon Guardians received five tenders, varying from £538 to 
£644, for electric lighting plant. &c.. at the workhouse. and the lowest 
tender (that of the National Electric Construction Co.) has been 
accepted, 

Coventry Hospital Committee have accepted the tender of Lee, 
Beesley & Co., for wiring the new wing at £012. 5s. 

Walsall Council have accepted the tender of Vickers (Ltd.) for a 
rotary transformer at £602 ; and that of the British Westinghouse 
Co., for switchgear at £275. 10s. 

F. W. Brackett & Co. (Ltd.), Colchester, have recently received 
orders to install their patent self-cleaning circulating water screens 
in the municipal electricity stations at Halifax, Norwich and York. 

Durham Rural Council has accepted the tender of the County of 
Durham Electrical Power Distribution Co. for wiring Houghall 
Hospital at £83. 

Mansfield Council have accepted the tender of the Western Electric 
Co. (at £3,624) for cables to Mansfield Woodhouse, subject to the 
L.G. Board's sanction to a loan. 


Greenock Corporation have accepted the tender of Chamberlain 
& Hookham for meters. 

ford Urban Council have accepted the tender of the Standard 
Cable Mfg. Co. for the supply of tramway feeder cable. 


Patent Development.—The proprietor of patent No. 18.84211902, 
relating to *' Means for receiving intelligence communicated by 
electrie waves," desires to dispose of the patent or to grant licenees 
thereunder. Applications to Messrs, Cruikshank & Fairweather 
(Ltd.), 65-66, Chancery-lane, London, W.C. 


Insurance Amalgamation.—4A provisional agreement has been 
entered into for the acquisition by the Royal Insurance Co. of the 
British Engine, Boiler and Electrical Insurance Co., of Manchester. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

In connection with the liquidation of the Davis Electrical Co. 
(Ltd.), Harry Emanuel Davis was publicly examined by Mr. Registrar 
Hood on Tuesday, and stated, in answer to Mr. H. Brougham 
(senior official receiver), that he was managing director of the com- 
pany from its incorporation on Oct. 7, 1908. and he had previously 
carried on the business about five years. 

The profit in 1905 was £559. 10s. 9d., in 1906 £483. 17s. 4d., and in 
1907 £376. 18s. 5d. Mr. Chas. Levy (now his father-in-law) found fresh 
capital, subject to being granted debentures. Part of the fresh capital 
was used to discharge some of his (Davis's) liabilities. The directors were 
himself, Chas. Levy and Harry N. Howlett. He provided Howlett and 
Levy with their qualification of shares. He was appointed managing 
director for life at £500 per annum. He relied on the increased capital 
increasing the business. His salary would not have been justified on the 
previous profits. Howlett took charge of the shipping department, and 
acted as buyer and general representative at £3. 10s. per week and 20 
per cent. commission on net profits. Howlett was on the board until the 
winding up, when he went abroad, and Levy retired in March, 1910. 
In the purchase agreement the value put on the lease was £370, and the 
lease was held by his (Davis's) bank as security for an advance of £400 or 
£500. The purchase consideration for the business was £1,998 (£998 in 
fully-paid shares and £1,000 in debentures carrying interest at 5 per 
cent.). He was to receive £200 in respect of his services from January, 
1908, to the date of the completion of the purchase. The assets were 
valued at £2,836. Liabilities included trade creditors £958. 2s. 2d., 
loans from bank £595. 13s. 11d., rent, rates and taxes £53. 4s. 4d. Deduct- 
ing book debts (£841) and adding loss on trading from Jan. 1 to the 


completion (£72) made £838. 18s. 9d. to be deducted from the £2,836, 
and brought out the purchase price at £1,998, mainly represented. by 
goodwill (£1,128). At the first board meeting the £998 were allotted to 
him, and the directors authorised the issue of debentures not execeding 
£2,000. On Nov. 12, 1908, the purchase was completed, 10 debentures 
of £100 each were issued to him, and on the same day five debentures of 
£100 each were issued to Levy for cash, The accounts to the end of 1908 
showed trading profit £154. 12s. 6d. After charging his remuneration 
(£267. 12s. 6d.) and debenture interest (£10. 1s. 40.5 thot was converced 


into a loss. The result of the company’s trading had been continuous 
loss. The trading from the incorporation of the company to Dec. 31. 


1902, was a loss of £49. 12s. 00. ; for the vear te December, 1909, the 
loss was £833. 12s., to December, 1910. £62. 16s., and for the nine months 
from December, 1910, to the time of the appointment of the receiver, 
£1,718. Further capital was obtained from time to time from Levy, 
to whom debentures were issued as security. Of the first debentures 
(£2,000) he (Davis) received £1,000 worth and Levy £1.000 worth. Gn 
May 16 there was a further issue of £2,000 of debentures authorised, of 
which Levy received £300 worth for cash and £300 worth on a bill. 
Levy advanced £300 before and £300 at the time of issue. He (Davis) 
received £200 of debentures for cash on May 17, £100 debentures for 
salary and £200 in respect of a debt due to one Marks, so that out of that 
second issue he (Davis) received £500 debentures. At present £500 of the 
first debentures and £600 of the second debentures were held by Levy, 
and £500 of the second debentures by him (Davis). The advances he 
got from Levy amounted to about £1,600. When (about September, 
1911) one of company’s debtors said he was unable to pay his account, 
he (Davis) approached Levy with a view to his advancing a further 
£1,000. In October Levy said it was not good enough, and in September, 
1911, he ( Davis) consulted his solicitor, who advised him that if the money 
was not forthcoming he should take steps to wind up the company, and 
on Sept. 28, 1911, notice was sent out of intention to hold a meeting to 
consider à resolution to wind up. Tne resolution. was passed 
on October 6. The receiver (Mr. Corfield) was proposed to him 
by Mr. Kennard (his solicitor). and by him (Davis) to the meeting. 
From Sept. 1 to Oct. 6 goods amounting to £1,613 were delivered 
to the company. He had never previously ordered goods to quite so 
large an amount in so short a period. £750 worth of. those goods were 
delivered after Sept. 25, the date on which he consulted his solicitor. 
Mr. Howlett ordered most of the goods, From Sept. 1 to Oct. 6 goods 
were sold amounting to £665. He did not know what they cost. During 
that period there was an addition of over £1,000 to the stock. The last 
payment made to creditors for goods was on Sept. 15, 1911. The busi- 
ness was still being carried on as the Davis Electrical Co. He was 
managing it for the recciver, and his salary was £4 a week. An attempt 
had been made to sell the business as a going concern to the General 
Electric Co. in a private and confidential manner. 

In reply to Mr. Rook (Sloan Electrical Co.). Mr. Davis admitted that 
certain orders were given during September last. One order sent to the 
Sloan Electrical Co. was duplicated in error. He did not remember con- 
firming the second order by telephone. ‘Lhose two orders amounted to 
£9. los. 6d. each. Mr. Howlett had gone to Canada. 

Examined by his own counsel (Mr. Whately), Mr. Davis said the 
£1,128. 17s. 4d. for goodwill included £841. Os. 3d. hook debts. No writs 
were issued against the company while it was trading. During the whole 
time the company traded at a profit, with the exception of the shipping 
department. He found out that did not pay on Oct. 16, when he went 
through the accounts with Mr. Cortield. Mr. Corfield was acting for most 
of the creditors. In the case of the debt of £200 for Conradiv carbons 
the invoice was altered to October, so as to give an extra monih’s credit. 
Another £125 worth of the goods ordered were for a special order. Over 
£1,000 worth of goods were ordered in May, 1911, and the orders dropped 
down in June, July and August. It was necessary to order to stock, and 
at the time he had no idea he would have to close down. 

This concluded the examination. 


A meeting of creditors of Sylverlyte, 1909 (Ltd.), will be held at 13, 
Sise-lane, London. E.C., on July 29. 

Claims against the Beck Flame Lamp (Ltd.) are to he sent to Mr. 
H. J. Page and Mr. G. E. Corfield, 21, Ironmonger-lane, London, 
E.C., by Aug. 26. 

A meeting to receive an account of the winding up of Vaughan 
Engineering Installations (Ltd.) will be held on Aug, 29 at 60, Oakley- 
street, London, S. E. 


COMPANIES' MEETINGS AND REPORTS. 


—— dp ———————— 
United River Plate Telephone Co. (Ltd.) 


The twenty-sixth ordinary general meeting was held on Tuesday. 
under the presidency of Sir Invio Courtenay, Kt.. M.A. 

The SECRETARY (Mr. David Smith) having read the notice ealling 
the meeting, and the auditors’ report. 

The CHAIRMAN then said: l think you will agree that the report, 
which has been in your hands for the past week, is a satisfactory one. 1 
am glad to say the Company continues to make steady progress in spite 
of the fact that the vear which has just closed has, in some respects, not 
been an ideal one. The wheat harvest in Argentina has not been up to 
expectations, as you know, and, while the maize is apparently to be a 
record crop, the comparative failure of some of the other cereals has been 
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severely felt. Then the country got something of a set-back through 
strikes. First there was a widespread strike of railway men, followed by 
a strike of the transport workers at the docks at Buenos Aires, and that 
in turn was followed by a certain amount of stagnation, resulting both 
directly and indirectly from the national coal strike in this country. I 
believe, however, these troubles have now been happily surmounted, but 
as vou can imagine the effect has not been to help our development. Last 
year l reported the prevalence of widespread storms and floods, and 1 am 
sorry to say that this year these have been worse than ever before. It 
has cost us thousands of pounds to repair the damage to our property, 
to say nothing of the loss of traffic, for on several occasions when a pro- 
vincial line has been blown dewn we have been unable to get near it for a 
weck to put matters right, whole tracts of country being at first con- 
verted into a lake and then into a swamp. In the towns overhead lines 
have been blown down, and manholes have been flooded time and again, 
and several times men who have been in the manholes jointing cables 
have had to escape for their lives, the water entering the uncompleted 
joint and doing great damage. There has been great congestion in the 
Port of Buenos Aires ; steamers bave had to wait a long time before they 
could be discharged or even berthed, with consequent delay in the delivery 
of material. We are informed that the Port Authorities have now re- 
organised the department, and that these deplorable delays are disappear- 
ing. In spite, however, of these various drawbacks, I am glad to say we 
have had a good year. A larger number of subscribers have been connected 
than in any previous year. A number of outside towns have been joined to 
the capital. Exchanges have been opened in several places where we 
were not previously established. We have rebuilt some trunk rontes and 
strengthened others, and generally we have maintained the service and 
the plant in what | may call an increasing state of efliciency. In Buenos 
Aires extensions have been made to several of our common battery ex- 
changes, and as some of these are beginning to approach their limits of 
expansion, we are atready considering what had better be dene when 
additional accommodation has to be provided, as it must be shortly. A 
new toll exchange has been opened. which has greatly improved our 
trunking, and has made possible the expansion in the trunk-line receipts, 
to which I shall refer later. Of course we have made many minor 1m- 
provements, such as increasing the number of junction lines between the 
various Buenos Aires exchanges, thus cutting down the time required for 
communication between various. districts; opening several] sub-¢x- 
changes in the capital and suburbs: installing new workshops, &c. ; 
and the necessity for constant watchfulness and foresight in order to sce 
where improvements can be introduced will be apparent to vou when l 
tell vou that in the year 1911 we established over 50,000,000 telephonic 
communications for our subscribers in the capitel alone, and that the 
number of these communications at the present time is increasing at the 
rate of something like 12,000,000 per annum. In face of such facts I 
think we have some reason to congratulate ourselves in that the service 
keeps improving and complaints decreasing, and that in spite of the 
disorganisation caused by the storms to which L have already referred. 
The new deposit in Calle Valentin Gomez has been finished, and the bulk 
of our stores removed there. The. private branch exchange business 
continues to make satisfactory progress. I mav say we receive something 
like 100,000 calls a month through these private branch exchanges. We 
are busy with the undergrounding of La Plata. Most of the ducts have 
been laid, and the cables to put into them are naw awaiting shipment. 
As soon as arrangements have been made for the necessary. building 
accommodation we must put in a new and modern board there to take 
care of the constantly increasing traffic. The new trunk line to that city, 
mentioned last year, has not vet been completed owing to a variety of 
causes, but the work is being pushed on as fast as the weather and the 
state of the labour market will permit. Considerable development has 
been made in the Cordoba district, both in the way of undergrounding the 
plant, metallic-circuiting the lines and connecting up surrounding towns. 
A new board for Cordoba is on order, and we expect soon to have that 
city equipped on the most modein and progressive lines. In. Rosario 
progress has been made, and we hope to make much greater strides there 
when the plant has been remodelled. We have been trying to come to 
some kind of arrangement with the municipality before doing this, but 
l am sorry to sav up to the present we have not succeeded. We are 
making arrangements to provide for the immediate future in a tem- 
porary way, and if once we can come to an understanding with the 
Municipality we are prepared to put in entirely new switehboards in that 
imporiant centre. We have been prepared, and indeed anxious, this 
vear to do more even than we have done in the way of development, but 
the necessary permits from the authorities are not always obtainable as 
quickly as we could desire, and frequently long delays occur, extending 
into vears sometimes, before we can obtain the necessary concession to 
connect up a new town or to run some new trunk lines. On the whole, 
we cannoc Complain of the treatment we receive, but when isolated towns 
are calling pecempiorily for connection with the capital, and towns 
already connected demanding additional circuits, we fear the inhabitants 
do noi always realise that it is not the telephone company that is slow, 
but the authorities, Indeed, where a new community is asking for the 
telephone we are always prepared to consider the request sympathetically. 
As showing how tratie grows L may tell vou that our long trunk line to 
Mar del Plata, which we built about three years ago, has considerably 
exceeded. our expectations, and already we have hal to authorise two 
additional cireuits at a cost of something over £30,000. The receipts 
from the trunk calls have in the course of the past two years increased by 
about 20 per cent. There are, however, sometimes delays and obstruc- 
tions as l have indicated. Forinstance, two rather important extensions, 
which we had hoped to get on with during the year under review, have 
been hung up pending the fixing of satisfactory terms for a concession. 
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The subways are extending rapidly. In large towns these are absolutely 
a necessity. Overhead wires alone would soon get so thick as to be at 
once an eyesore and a menace, and besides these always constitute the 
vulnerable point of a telephone company. Hitherto subway work has 
been mostly confined to the larger cities, but we are now finding that in 
all directions local authorities, in their endeavours to beautify the towns, 
are objecting to poles in the strects, and we have in consequence had to 
put a certain amount of cable underground, even in comparatively small 
towns. ‘This is a condition of things which makes it necessary for us to 
ecquire our own exchanges, and pursuing our usual policy in this respect 
we heve purchased land and buildings in several provincial towns to 
house our exchanges. Since last mecting Sir John Gavey has again 
visited Argentina on the Company's business, and has on the spot gone 
carefully into various questions occupying the attention of the local 
committee end edministration. His visit and subsequent report to the 
Boerd have been of the greatest assistance to us, end we are much obliged 
to him for the time he has given to the Company s affairs. During the 
veer we have had to increase the staff on the other side to keep pace with 
the constantly growing demands of the business. For this purpose the 
administration, the accountants’ and the engineers’ departments have 
all been strengchened. The Directors have recently had the opportunity 
of discussing the business of the Company with the Chairman of the Local 
Committee (Dr. Drago), who has been on this side, and also with another 
member of the Local Committee (Dr. Mendieta), and both of these 
gentlemen are sanguine as to the future. The various developments 
have necessitated further capital, and it is proposed to make a fresh 
issue of 40,000 ordinary shares. These, as on previous occasions, will 
be offered to the ordinary sharcholders at par, and we expect to post the 
allotment letters this week. The new issue necessitates an increase in 
the nominal capital of the Company, and the resolution for this purpose 
will be proposed later on at this meeting. We have realised for some 
time that the month of July is not altogether a suitable time for the 
presentation of the vear’s accounts, and after careful consideration we 
have decided to alter the date for terminating the financial ycar from 
March 31 to December 31. This will enable us in future to present the 
accounts in April, which we think will be an improvement. In view of 
the fact that the final dividend will be paid in April instead of July next 
year, we do not propose to pay an interim dividend on the ordinary 
sh*»res on January l next. The capital has been increased by the 
emountof the issue made last vear, and the reserve for renewal of plant 
by the amount of the appropriation of the present year. I went fully 
into this question, as vou may remember, at the last meeting. showing 
th» liability of telephone plant to obsolescence and deterioration of one 
kind and another. and the necessity for a very strong fund to mect any 
posible contingeney in this connection. We propose to continue the 
poliey then inaugurated and appropriate a further £40,000. We are 
se tisfied that this is not by any means too much in view of our great and 
continuous expansion, We have expended during the vear £213,094 on 
extensions of plant, and about £20,000 in real estate, buildings, &c. 'The 
securities are up by about £18,000, representing investments made 
during the year, and the stock of materials by about £35,000. We had 
gelso on March 31 £80,000 on loan against securities, but this sum has 
since been withdrawn and practically all used for the business. Our 
receipts and expenses in Argentina show increases of £67,685 and £60,245 
respectively, ‘The latter sum, of course, includes the year's appro- 
priation for renewal of plant. The other items are all normal, the net 
result showing a profit for the year of £136,511, against £129,854 last 
year. We propose an appropriation of £2,000 to the staff provident 
fund. The fund is, as vou know, a contributory one. and is doing 
excellent work among our employés in Argentina, and when it is stronger 
we hope it will do still more. "he directors recommend a final dividend 
of 5 per cent. on the ordinary share capital, making. with the interim 
dividend paid on Dec. 30 last, a return of 8 per cent. for the year (tax 
free), and I now beg to move that the report and accounts as presented 
and dividend recommended be adopted. 

Sir FREDERICK GREEN seconded the motion, which was agreed to. 

The retiring directors (Sir Irving Courtenay and Mr. Geo, Keith) were 
then re-elected, and the auditors were also re-appointed. 

On the motion of the CHAIRMAN, it was unanimously resolved to 
increase the capital of the company to £2,000,000 by the creation of 
100,000 new shares of £5 each. 

A vote of thanks was passed to the Consultative Committee, the 
General Manager and staff in the Argentine, and to the secretary and statf 
in London, and a cordial vote of thanks to the Chairman and Directors 
terminated the proceedings. 


City & South London Railway Co. 


The fifty-sixth ordinary general mecting was held on Tuesday, the 
chairman of the Company (the Right Hon. C. B. Stcart WoniTLEY, K.C., 
M. P.) presiding. : 

The SECRETARY (Mr. W. F. Knight) having read the notice calling 
the meeting, 

The CHAIRMAN, in moving the adoption of the directors! report 
and accounts, said; I do not think you will expect. me to take up 
much time in confessing or explaining that this half-vear is, and was sure 
to be, a very ditferent half-vear from that which we had to discuss a year 
ago. ‘The events of that half-vear were unusual, they produced financial 
results that were unusual, and we had to recommend unusual measures 
for dealing with those results, The rebound has come and has been 
magnified and made worse by things not unforeseen ; and, in all the cir- 
cumstances, We may Well be glad of the foresight that on our advice you 
showed last year, by reason of which we stand to-day a good deal better 


THE ELECTRICIAN, JULY 26, 1912. 


619 


ED 


than without it we should have done. Gross receipts are down by the 
large sum of £5,947, But that adverse fact is neutralised by the fact that 
your expenses have been kept down and show a net decrease of £153. 1 
mav here remark that the savings in expenditure have not been on the 
maintenance of way, or other like items, the expenditure on which shows 
an increase of £500. The result is that our balance to net revenue is 
down by £5,794. This situation is mitigated to the extent of £1,827 by 
the facts that (1) we brought forward from the December, 1911, account 
£1,037 more than we did from December, 1910, and (2) that we pass to 
renewal account upon this occasion £1,500 this vear as of old, instead of 
the £2,300 that we thought it well to put to that account last year, when, 
as vou remember, we had some very exceptional incomings to deal with. 
Charges for interest are less by £612; and this, added to the £1,827, 
reduces by £2,439 the decrease on net revenue, and gives us a sum avail- 
able for dividends of £32,694, avainst the record sum of £36,049 that we 
had last year. We have, however, tv pay more by £949 than we had last 
vear in dividend on 1903 preference, with the final result that for dividend 
on the ordinary stock we have less by £4,304 than we had in July, 1911. 
Paving 10s. per cent. les sdividend on the ordinary stock would save 
£3,700, and, if you agree to this proposal, it enables us to recommend a 
final carry over reduced by no more than £604 from the unusually large 
sum (of £2,798) that we carried forward 12 months ago. The June 
receipts of 1911 were swollen by the extraordinary traffic of the Coronation 

riod; and there were no strikes in that half-vear. The June half-year 
of 1912 has seen not one hut two strikes, one of which raised the price of 
fuel, and both of which interfered with the employment of the classes 
from which our passengers are drawn, and reduced their spending power 
alike on journeys to and from work and on excursions in search of pleasure. 
‘Then, again, the national game of cricket seems to be to some extent 
losing popularity as an attraction to spectators. The matches at the 
Oval are not attended by the multitudes whose fares were formerly so 
beneficial to our gross receipts. We must hope that this falling off of 
interest in the time-honoured national pastime is only a passing phase. 
The number of passengers carried was only 12.510.728 against 13,318,622 
in the Coronation half-year, but was nevertheless greater than in any 
other June half-vear in our history. This is the second occasion on which 
the accounts have been presented in the new form prescribed by the 
Railway Accounts and Returns Act of the Session of 1911. It only 
remains for me to remind you that henceforward our. shareholders? 
meetings require to be held only once a year, and that this is the last July 
half-vcarly meeting of shareholders thet will be held. We shall inform 
you in due course of the practice that we shall adopt with regard to half- 
vearly audits and interim payment of dividends. Lt is too soon to say 
whether we have got to the worst of the omnibus competition. No long 
as our tramway rivelx have not the direct access which we have to the 
heart of the City at the Bank, it seems that there must remain a large aud 
perhaps a growing class of people to whom our service is indispensable, 
and whose patronage nothing can take away from us so long as we can 
held our own in the matter of speed. This important matter of specd is 
occupying our practical attention. and L may go so far now as to say that 
improved speed seems assured to us as a matter of mechanical possibility, 
and that its realisation is only a question of finance. A new subway has 
been built to give access from our own Moorgate-street station to those 
of the Metropolitan and the Great Northern and City lines. We hope, 
therefore, that by promoting an increase of interchange trafic, this new 
subway, very shortly to be opened, will be of profit to us as well as a con- 
venience to the public. Our relations with our wage-carning staff con- 
tinue to be as good as we could wish. We have henceforward to provide 
some £500 a vear as employers? pence under the health and the unem- 
ployment portions of the Nutioual Insurance Act. In connection with 
the subject of National Insurance, | may say, as showing the confidence 
reposed in us by our staff, that all of them have handed in to us their 
contribution cards for safe custedy by us on their behalf. We have, 
morcover, made arrangements to pay quarterly in advance from time to 
time to the Government the combined amounts of our own and our men's 
contributions to the Health Insurance Fund. 

Mr. C. 8. GRENFELL seconded. the motion and, after discussion, it 
was carried unanimously, 

The CHAIRMAN then moved that the dividends on the 5 per cent. 
preference stocks 1801, 1896, 1901 and 1903, be paid in full for the half- 
vear ended June 30, 1912. and that a dividend at the rate of £I. 5s. per 
centum per annum be paid on the consolidated ordinary stock of the 
Company for the same period. 

This resolution was also seconded by Mr. Grenfell and carried unani- 
mously, 

A vate of thanks to the Chairman and Directors terminated the pro- 
ceedings, 


BRUSH ELECTRICAL ENGINEERING CO, (LTD.)-- At the meeting on Mon- 
day the chairman (Mr. E. Garcke), in moving the adoption of the report, 
said that when he first accepted the chairmanship of the company in 1909 
he did so in the expectation that it would be only for a vear or two, to 
assist in carrying out a much-needed rearrangement of capital. ‘The 
delav in bringing about that desirable change had been greater than he 
anticipated. If they continued to progress as they had done there was 
reasonable hope that the accounts for the current. vear would, at any rete, 
show an equilibrium between profits and expenses, including all ceben- 
ture interest and other charges. The directors considered, therefore, 
that the present time was opportune for carrying out the long-delayed 
reorganisation of the capital account, and the accounts had been made 
up with a view to showing what, in their opinion, should be the reduction 
of capital, He hoped shareholders would agree that the writing down 
which the directors indicated was as drastic and as complete as was 
practicable. Jt was proposed to carry out a reduction of capital so as to 


place the balance-sheet on a proper footing and to write off the accumu- 
lated losses of past vears, in order that the profits which they hoped to 
make in future might be available for distribution as dividend ; and 
simultaneously they proposed to raise a little further capital so as to 
discharge the outstanding loans and to provide some working eapital. 
The problem of raising fresh capital was not an easy one, and in order 
to be able to submit a scheme with a prospect of its being acceptable the 
board svgvested that a committee of shareholders and debenture holders 
should be appointed in order to confer with the directors on the scheme. 
They proposed to ask the meeting to appoint as a committee all the 
genilemen who had expressed their willingness to serve. Dealing with 
the report and accounts for the past vear, he said that in 1911 the benetit 
of reviving trade was felt generally in the enginecring industry. Better 
business, however, brought with it the usual accompaniments of labour 
troubles. One result of the railway and viher strikes was that in many 
branches, and particularly in the iron and steel industries, the various 
works were much behind with deliveries, and it was difficult to carry out 
time contracts. The company had lately booked orders for delivery as 
far forward as the latter part of next vear. The prices of steam and 
electrical machinery were stiffening somewhat, although they were still 
far below what was required to give the manufacturer a reasonable 
return, ‘The advance in popularity of the steam turbine had been so 
marked that the turbine now practically held the field where large 
generating units were required. ‘The company had been building 
turbines for a good many vears, and had latterly had move orders than 
they could conveniently deal with, having regard t» th» ebrornal 
co ditions refurrcd. to. They furnished. those turbine sets not only 
for central power stations, but alko for many industrial applications, 
and they had them in successful operation as far away as Japan, 
New Zealand, South America and South Africa. On the rotling-stock 
side they had an improved turnover in 1911, and the orders in hand and 
in prospect were satisfactory. They had executed and had in hand 
important contracts for Brazil, Siam, Egypt and Chili, and they had just 
been successful in securing an order for coaches for the Central London 
Reilway Co. ‘Tramear orders in 1911 were not good, but there had been 
improvement during the present vear, and they were now fairly busy in 
that department. 


CENTRAL LONDON RAILWAY CO, —'he capital expenditure for the 
half-year ended June 30 was £71,957. 11s. IHd. The tratie receipts were 
£121,072, against £137.846 for the corresponding half-vear of 1910, and 
the gross receipts were £134,033, against £150,100, Jess working ex penscs 
£11,969, against £84,208, leaving a balance of £62,664, against £65,001, 
After providing for interest on debenture stock and other payments, the 
net revenue account shows that, including amount. brought. forward, 
there is a balance of £76,669, 185, 3d., compared with £76.877. Is. 10d. 
After deducting £€7,893. 19s. 9d. for interest on the 45 per cent. preference 
stock there remains £68,775. 18s. 6d., out of which the directors recom- 
mend the declaration. of the following dividends: On the undivided 
ordinary stock at rate of 3 per cent. per annum and on the preferred 


ordinary stock at rate of 4 per cent. per annum for the half-vear. "These 
papmenis require £38,537. 18s. 6d.. leaving a balance of £30,238, The 


number of passengers carried (including through and cheap return 
tickets) was 17,249,169, against 20,006,287. ‘The continued decrease in 
receipts from passenger traffic is mainly ativibutable to the severe motor 
‘bus competition and to the coal strike in the carly part of the vear. On 
the other hand, there is a further considerable reduction in working 
expenses. The extension of the railway to the  Liverpool-street 
ktition of the G.I. Railway will be opened. for public traffic on the 
28th inst. 

CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)— The interim 
report states that 13,622,385 units were sold during the half-year to 
June 30, compired with 13,358,242 during the corresponding period of 
1911, an increase of 234.143 units, due entirely to the increase in the 
demand for power, the units supplied. for lighting and heating being 
somewhat less than in the corresponding period of 1911. In the first six 
mouths of 1912 there was a net increase of 840 in the kilowatts connected, 
compared with an increase of 972 in the corresponding period of 19H. 
The approximate net revenue for the half-year was £80,753, of which 
interest on loans and debenture stocks. &e., requires £18000, leaving 
£62,753, which, with £25.943 brought forward, makes a total of £88,606. 
The directors have declared the following dividends on account of the 
distribution for 1912:—6s. pershare on the preference’shares, 6s. per sharo 
on the ordinary shares, being at rate of 6 per cent. per annum for the half- 
year on both classes of shares. These dividends will absorb £31,243, 
leaving £57.453. The stock of coal referred to in the last annual report 
has proved of the greatest. value in the maintenance of a full and unin- 
terrupted service throughout the period of the coal strike and the subse- 
quent strike of London doek labourers and lightermen. During the 
current vear additional rates, imposed by the quinqueunial valuation of 
1910, will be payable. Working expenses will also tend to be increased 
in future by the enhanced cost of coal and other materials and by con- 
tributions under the National Insurance Act. Since the ordinary general 
meeting there have been active dealings in the company's shares, which, 
so far as the directors could ascertain, were due to persistent rumours 
that the City Corporation was considering the advisability of exercising 
its option to purchase the company's undertaking in 1914. As no nego- 
tiations of any kind between the Corporation and the company had taken 
place, the directors considered it their duty to announce publicly that 
such was the case. Ultimately, the Court of Common Council on Juno 
20 unanimously adopted a report of the Streets Committee to the effect 
that “it would be inexpedient to take any steps in the matter at the 
present time, and recommending that such rights of purchase be not 
exercised in 1914 or 1915." 
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CROMPTON & CO, (L1D.) —- M the meeting on Monday the Chairman (Mr. 
John Trotter) said that on the last occasion when he addressed. the 
shareholders the low prices and the depressed condition of the electrical 
manufacturing industry were such as to produce a state of affairs leading 
them all to take a depressing view of the situation. Competition in the 
electrical trade had been very keen for à numba of years, and there hed 
been a gool deal of cutting of prices. In these eircumsiances to make 
profits ie was necessary thet the manufactory should be kept well supplied 
with orders. With that end in view a conside reble amount of contracting 
work had been. done by the company, which, in turn, had brought 
business to the works. In 1909 that contracting work had fallen off. and, 
this fact coinciding with g scarcitv of orders at the works, there had. been 
à serious diminution of gross profits, which in the vear 1910-11 and the 
first half of the vear under review had not been sufficient to cover expenses. 
Whilst they did not consider the results which had been obtained in the 
past vear by any means satisfactory, vet he thought they hed turned the 
corner, and that the shareholders were entitled to take a more optimistic 
view of the future. Th: gross profit showed an improvement of over 
335 per cenia bui there still remained the disagreeable fact that there was 
a loss on revenue account of £10,508, compared with £14,000 last. vear. 
So much, however, had already been done to improve matters that he had 
great hopes that on the next occasion they would show a very different 
result. 

GREAT NORTHERN & CITY RAILWAY CO.— The total revenue receipts 
for the six months ending June 30 amounted to £44,540. 6s. 9d., and 
the cost of working to £21.299. 1s. 4d., being at rate of 47:82 per cent. 
After providing for interest on debenture stock and other charges, 
there remains £184. 14s. 3d., which the directors recommend be carried 
forward. ‘The number of passengers for the six months (including 
season ticket holders) was 6,355,755, against 6,525,045 for the corre- 
sponding period last year. The number of local season tickets issued 
during the half-year was 2,554, against 2,624. The number of three- 
route season ticket holders using the line was 5,491, against 3,166. 


LANARKSHIRE TRAMWAYS CO.— For the half. year ended June 30 the 
revenue was £37,100. Tis. 4d., and the expenses were £21,473. 2s. 4d., 
leaving £15,627, 9s. Deducting contributions to local authorities 
(S51. 18s. Od.), interest on debeniures (£904) and interest. account 
£623. 17s. 44.). and adding £1.385. 4s. 4d. from December, 1911, the 
balance is £14,632. 17s. 7d. "Ihe directors recommend payment of a 
dividend at rate of 53 pez cent. per annum for the half-year, leaving 
£5,200. Ts. Td. to be carried forward. ‘The traftic receipts for the half- 
vear show an increase of £568, and the expenses an increase of £2,118 
compared with the receipts and expenses for the corresponding half-vear 
of 1911. ‘The trathe receipts were considerably affected by the coal 
strike. ‘Lhe directors have arranged that in the event of Lanark County 
Council obiaining powers to construct the uncompleted lines authorised 
by the 1903 order, the County Council will construct same and the com- 
pany will work them. The arrangement also provides for the county 
council and other local authorities purchasing the company's under- 
taking at any time before 1928 ata price to be agreed upon with the com- 
pany, but should this option not be exercised within two vears from the 
opening of the new lines for public traflic the company will purchase the 
new lines from the county council at cost price. 


LONDON ELECTRIC RAILWAY CO.—'The capital expenditure during 
the half-vear ended June 30 was £76,626, 185. 4d. The gross receipts 
were £989,01 I. 6s. 8d., a decrease of £3,506, 2s. 1d. on the corresponding 
half of last year. The working expenses amounted to £156,161. 5s. Id., 
a decrease of £18,758, bs. Afier providing for interest and rents, and 
reserving £7,500 for contingencies and renewels, the available balance is 
£121,653. 155. 4d., and the directors recommend that a dividend at rate 
of 4 percent. per annum be declared on the 4 per cent. preference stock, 
and that a dividend at rate of I per cent. per annum be declared on the 
ordinery shares, leaving £12014. Is. 4d. to he carried forward. "Ihe 
train ndleage was 2,688,989, egoinst 2,728,861, end the ear- mileage 
8,100,307, gealnst 9,284,870. The passengers carried were 51,691,661, 
against 02,538,381. The trathe receipts and working expenses have been 
affected by the strikes of ihe coal miners and of the transport workers. 


MERSEY RAILWAY CQ. lor the half-vear ended June 30 the train- 
mileage run during the half-vear was 284,758 miles, compared with 
326,003 during the corresponding six months of 1911. The number of 
passengers has been 6,125,2z22, against 6,027,753, exclusive of season 
teket holders. The total receipts. from all sourees have been 
ton zz. Pos. 2d, compared with £55,796. 10s. 7d. for che corresponding 
period of WIL The working expenses (exclusive of charges for pump- 
nns, ventilation and lifts) have been £25,311. 13s. 6d. (equal to 46-75 
per cent.) agetost £26426, 2s, 2d. (47-36 per ceni.) for the corresponding 
six months, These charges for pumping, veniilation and hydraulic lifts, 
for the past helf-veer amounted to £3.21]. 28. 9d. (5:71 per cent.), com- 
pared with £2,708. bts. 34. (01 per cent.) After providing for rent 
charges, renewal fund and interest on the new first perpetual debenture 
sCock the balance is £8,108. 14s. 9d., which has been carried forward. 

METROPOLITAN DISTRICT RAILWAY CO.—'' he expenditure on capital 
account during the half-vear ended June 30 was £30,774. 14< The gross 
receipts amounted to £344,255, an increase of £9,876 over the corre- 
sponding halfof last vear. The working expenses amounted to £140,052, 
a decrease of £13500. After providing for interest and other charges 
and setting aside £10,000 as reserve for renewals, the credit balance is 
£85,491, Ps. Sd.. out of which the directors recommend the following 
dividends for the half-vear, viza at rate of 4 per cent. per annum on the 
4 per cent. guaranteed stock, at rate of 4} per cent. per annum on the 
4} per cent. first preference stock, and an interim dividend at the rate of 


2 per cent. per annum on the 5 per cont. second preference stock. The 
number of passengers (including workmen and season ticket holders’ 
journeys) was 42,010,560, ageinst 41,508.83) ; the average receipt per 
passenger wrs F-87d., against Sid. ; the Yrain-nileage on District: Rail- 
wav was 2,037,264, against. 1.808.620; and the car-mileage 8,084,385, 
aveinst 7,443,518. The treffie reeciptx and working expenses were 
elected by the strikes of the coal miners aud of the transport workers, 

VICTORIA FALLS & TRANSVAAL POWER CO. (LTD) —'lhe directors? 
report for 19}} states thet the totel shere end debenture capital issued 
at the dete of the report was £7,600.60. The new issue of second mort- 
gage debentures has been made in order to provide further capital for the 
purchase end erection of edditicnil plant at the exisiing power stations. 
‘The additional capital requirements of che Rand Mines Power Supply Co. 
necessitated by increased demands for power, will also be provided out 
of this new issue. ‘The demands made upon that Company for power will 
require extensions of its generating stations and also of jis transmission 
and distribution systems for the supply of boih eleciviciiv. gnd com- 
pressed air. ‘The vear's business resulted in a profit of £323,093, 18s. 2d. 
which, with the balance from 1910, makes a total of £360,943. 9s. 3d. 
After providing for interest on debentures and income tax (amouniing 
to £124,736. 6s. 11d.) and for depreciation (£6) 264. 2s, 6d.) the balance 
is £174,943. In respect of this balance the directors declared a dividend 
at rate of 6 per cent. per annum (less tax) on the preference shares from 
Oct. 15, 1909, to Dec. 31, 48910. This dividend absorbed £120,108, 17s., 
leaving £45,744. 3s. to be carried forward. “Lhe profit shown has been 
secured by sales of power from the Brakpan and Simmer Pan stations, 
and from profits received in respect of ihe company’s holding in the Rand 
Mines Power Supply Co. The directors report a period of sustained 
progress during the vear 1911 and down to the present Gime. "Ihe results 
obtained from all the stations continue to give entire satisfaction and 
now show an inerease in profits month by month. ‘The erection of the 
two companies’ power stations heve practically guarenteed a regular 
supply of power to the Rand mining industry at a very reasonable price, 
with the result that the companies have received demands for an increased 
supply of power from consumers who are entitled, under long-term con- 
tracis, to be supplied with all the power they require. "he. Victoria 
Falls & Transvaal Power Co. has received applications for power sup- 
plies amounting to 52,000 n.r. and the Rand Mines Power Supply Co. 
for supplies of eleetricity of 67,000 n.r. and of compressed air of 66,000 H. P, 
making a total notified demand of 185,000 i.p. When all the extensions 
to the stations for which arrangements have been made are completed, 
the combined plants of the Victoria Falls and the Rand Mines Companies 
will have a capacity of 232,000 H.P. 


CITY NOTES. 
— P ÓÓ 


MEMORANDA (July 25).—Bank rate 3 per cent. (since May 9, 1912 
Price of silver, 27;d. per oz. Consols 754—735] for money and for 
account. Consols Pay Day, August 1; Stock and Shares Continua- 
tion Days, Aug. 12 and 27. Ticket Days, Aug. 13 aud 28; Pay Days, 
July 26 and Aug. 14; Mining Shares Carry Over Day, Aug. 9. 

PRICES of MkTALs (London)— Copper, cash and three months, 
781. Lead, English, 183—19; Foreign, 181—18;. Syelter, 251 —26; 
Tin, English, 202—205; Foreign, cash, 199; three months, 196j. 
Iron, Cleveland, cash, 57/11 ; three months, 58/94. 


COUNTY OP LONDON ELECTRIC SUPPLY CO. (LTD.|--The transfer 
books and register of members will be closed from Sept. 1 to 14 in- 
clusive, preparatory to payment of interim dividend on the preferenco 
and ordinary shares for the half-year ended June 30. 

A aividend at the rate of 4 per cent. per annum, less tax, has bean 
declared on the ordinary shares for the half-year ended June 30. 


LIVERPOOL OVERHEAD RAILWAY CO.—'l'he accounts for the half- 
year ended June 30 show an available balance of £13,528. 5s. 7d., and 
the directors recommend payment of dividends at the rate of 5 per 
cent. per annum on the preference shares and 2 per cent. per annum 
on the ordinary shares, leaving £4,852. 8s. 7d. to be carried forward. 

METROPOLITAN ELECTRIC TRAMWAYS (LTD.) — An extraoilinary gence 
ral meeting will be held to-day (Friday) to consider for the reduction of the 
capital from £1,500,000 (divided into 500,000 preference, 590,000 €,idinary 
and 500.000 deferred shares all of £1 cech, of which the whole: f the pre- 
ference, 395,832 of the ordinary end 314,016 of ihe deferred shares have 
been issued ant eve fully paid) to £1,075.504. (divided inio 500,000 pre- 
ference and 500,000 ordinary shires of £1 each and 314,006. deferred 
shares of 5s. each) and that such reduction be effected by eanecHling capital 
Which is unrepresented by available assets to the extent of 1253. in respect 
of cach of the 314,016 deferred shares which have been issued and by 
cancelling the 185,984. unissued deferred shares. On the reduction of 
'apital taking effect every four deferred shares of 5s. cach will be con- 
solidated into 78,504 shares of £1 cach and the deferred shares will be 
consolidated into one class with the 500,000 ordinary shares. 

METROPOLITAN RAILWAY CO.— For the past half-year the directors 
recommend a dividend on the ordinary stock at the rate of 1? per cent. 
per annum, together with the transfer of £7.500 to the electrical renewal 
and depreciation fund, carrving forward £4,500, z 

NATIONAL TELEPHONE CO. (LTD.)— It is announced that on the 31st 
inst. the third preference shareholders will receive back the par value 
of their capital, without prejudice to whatever rights the holders may 
mue Cent be proved to possess to further participation in surplus 
asects. 
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ded Corpora duae ses : ` 19,888 316 3/0 + Chelsea Electric Supely Onde es Rd 11-4 | Te. | Jan, July 
mbay «entro P 2,852 : . gs (4191 Do. 41 per Cent. Dab, Stock (red ] o —-4 '5 2 : 
Bournemouth Corporation. . 2.070 rs 75410 4,325 Ht Chiswick Elec Sut a Stock (red.) . 97 —10) | 4 10 0 Jupe 
am COLO dn: eer 6,011 16 EE 816 10/0 , City of London Electric Liehting Ord... Db. aah al 5 2 6 nee 
righton Corporation. .» es. 1,183 j 945 5/0 Do. 6 —2) 1:4 00 
Bristol Trams & Carriage .. 284 | + 1 16,654 496 of Do. S ber pe TEE 2 et a woes] 118—156 312 9 Feb, “Aug 
Burnley Corporation ...... 1,501 | + 17 194,690 16,745 44% | Do. 4} perCent. 2nd D b. cred). .| 118 —122, 4 2 0 , June, De 4 
d er p ees = oe ile 1,993 0 | County of London Elec. Supply | ied. Tanith (4 8 0, Jan, July 
ury Corporation .eseesso 1.327 | + s e . 6/0 | Do. 6perCe tai S 4 6 Feb, A: 
Ci! tta Tra NAYS — : 21,501 | Per nt. Cum. Pref. ... esses. 111— i = 48 
Camborne-Redruth esce cds ID MET | St 449% Do. 4p per Gent. Deb. Stock (red)... 10: —103 | 4 3 9 Jaw July 
Cardir Cor ration MX E 733 a ( 2 ie *":20200í00cdMdDft5: 199 — | i 
LOIS RUINIS 2; 2,207 | - 33522 > 198 .. | Edmundson's Elec. Corp. Ord........... a 4 7 6. May, Nov. 
4,192} — 12 ,881 .. Do. 6 per Cent. Cum. Pref. ee June, July 
City & South London Rly... 2816 | = 1228 1,846 . 44% | *Do. 4| per Cent. Ist M "Db ed). —33 | vs May, Nov 
ded ciam Trams Co.. ... 595 | + ee en 3/0 , Folkestone Electricity Supply on odo: pen 2 5. 5 July l 
TE *e*5í2dt9 o 1,932 — E 11 2/6 Do. 5 er Cent. C Bk 14 0 April Oct 
Devonport & Dist. Trams .. us 28,248 245 oy 5 um. Pref. .eseeeseee) 41—5R | 4 15 "on 
Eom dm m St 42 pe A et De ore cnn 3 9 $0 2 BEAR 
Dublin & Lucan Railway .. 186 | + e 227 4195 | Isle of Wight E. L P s o Deb. Stock -- eile 512 & April, Oct 
ublin United... ee eee | E OMM —93 41 : 
Dudley-Stourbridge ...... ore | 17,658 6,835 | kor Kensington & Kniehisbridse on 7-7 | 518 0 Feb A 
Dundee Corporation «esse. 1,287 | + 23,485 43? , Do. 4 S Gs E Dab x u^ du ah 5 —5b |5 9 0! Jan, J js 
Bast Ham Council uaes sas oo 10.988 49? | Sota bs ue eb. Stock(red.)......| 92-93 (4 8 6 |^ | uly 
Exeter Corporation. ...... 373 | - 12.104 S Co (Joint St ti do. eo Idae E U 
Gateshead & Dist, Trams . 1.094 | — 2 Ais c bee PiusrCo him DIN Sb [23 m ede LM De 
C Ue RETER 15,007 | + Un 1/6 London Elec BONS Deb, Stock .. rum | 510 O | Jan Yan 
ossop Trams.... «ee esee ; , 3/0 | Dor 6perCent. P Co ga oy t—-!1 14 09 Mar, Še 
Gloucester Corpa. ... 138 | + 3.233 * per Cent. Pref. ........ PARURE 5—5} | 5 MEA 
3 IX 322| = , 4^0 Oc. 4per Cent. Ist Mort. D2 9 0 | Mar, Sept 
EI E 208 x 5634 23 cba weak Ce Supply oa y Scr 5 ó O n. sy 
Gon ao Cae. ; 4.259 E D $ per Cent. Cum. Pref. .......... 444k 14:7 31 pril, Oct 
Hallar Corboralion ossa, 6837| — 21.858 o De A per Cent. Deb. Stock Ist Mort...| 9? —102 | 4 86 | Jan, July 
Haitlepool Tramways. s.e.. ara T 33,183 1% 1 Do. 3 per Cent. Mart, Dob. Stock red.) 855—874 ° 4 ju mu 
Hastings Elec. Trams Co. .. 1 25 7 6,933 4) Meu p E Ist Mort.Desb:| 975 —99] | 4 E : Jan, July 
Hong Kong ..... eee enne $11,615 19,077 2/6 Newcastle E s n m 4} Mt. Db. St. 85 —83 15 2 0 iad 
Huddersfield Coron, dd oda d re | Can BE upply S per Cent. non- nw" T 
ull Cornorátion. «vss «ees 269 | ' 739 || 100 44%, Do. 44 perCent. Ist Mort. Dab. ...... E 4 
Ilford District Council... Ee 45,914 3/9 | North Metro: Gent. Ist Mort, Dab. 95—97 [4 12 9| Jan, July 
Ilkeston Disirict Council 553 8 663 59 orth Metro. Elec. Power Sup. 5 Morts.. 10) —103 | 4 17 ¢ Jan, July 
Ipswich Corporation RR Er 1,538 59^ "Do. Ge, 0 n ME m Et B | Feb, Aug 
e of Thanet Co. a 7,200 : Pod " ...o oreseecns 15 4 6 ] , 
vanes 1,312 | — i 495 | Do. 4*5 Debs...e.s.se.e. La) 0 | Feb, Aug 
ATOW vee eeee ie ian: 19475 |— — 253 | 10 6/0 | Notting Hill E. L. Co. 6%% Non.Com. Pref. 99 —101 | 3 19 
eighley Corporation ...... dr ms 3,738 173 Notting Hi d Co. M Non.Com.Pref. 10 —11 | 5 9 0 dbi ds 
Kidderminster & Distri 183 | — 2 85 xfor ectric Ord. err er a A Hae Sl —< iM 
Kilmarnoc E Cora d 173 | + $054 $8 to 4% Deb. [On ADAM CHRON DURU! eeu 8)? m i E e | March .... 
Kincade e 185 | —- t. James’ & Pall Mall Elec. Ord. ...... —8b | EEG 
d xiva 1,589 3/6 | Dc. 7 per Cent. Pref. «essere ói ZH PIDE AE 
Eancasuire- United occ. se. 1,875 | + 40.742 % | Do. 3} per Cent. Deb. Stock ols 82 —395 15 0) Feb, Aug 
an a, sesorone 1.548 | + 37 852 2/0 | Smithfield Market Electric Sup. Ord. TERT: 423 Jan, July 
Leeds Corporation ........ 258 | + 4,825 e s ce e ie ae 2 
relia a ee 2755 | + 126,212 oe South CUT Ceu Pret | 98 mare Mou 
rporation sesssees |07:| Do. 6 Cent. on X—ls'918 0. Feb, A 
Lincoln Corporation 837 | — 7,002 St. 419/ Bon dE UE E H—h 8 0 ds 
Liverpool oa «il 132 2/031 t 4} "o Do. 4k Ist Dab. Stock (red. ). edam 97 —100 4 i0 A Aug 
pc M ME 2924 | + aries 5 1/3 | Urban Electric Supply Ord. ...... e... $—} ; | AU Ost 
Llandudno&Cclwyn Ba AA 1,710 | + 5.104 S 5 2/9 , Do. SperCent. Cum. Pref. ex 3/-in C:rts| 2} —3 3 6 pril, Oct 
T . | Do. 4l per Cent. Ist Mort. De 6 6 | April, Oct 
London County CO ^ 541 7653 t i 4} fe] p n S Otte Deb. «sau 851—331 i : 
1 1/1: | Waste Hea en. Stat é 9 2 0) April, Oc 
London Elec. Ry. Co... .... Du ss d 5 8/0 Wo ee sone LN M aaa May, Aug. 
Lowetot ree cae 7338 r 131.323 2/3 Do. 4} per Cent. Cum. Pref. .......... 5 —$ 4 3 5 ' eu pns 
anchester Corporation 6,851 i 
Mersey Rail 17,351 | + "tri ; 1 
Merthyr ATEST 535 | + 272,335 Electric Railways aid Tram ways. 
Metropolitan Dist. Railway. 207 | — 2346 | .. | Bath Elec. Trams Pref. Ord. m dom 
Vi d Elec. Trams 12.035 | + 37,339 l 0/6 Do. 9 per Cent. Cum. Pref. olores. i -n" 6 3 APAL sess 
n: SCION, sg strate os ! 9,711] — 245,231 St. 4h | Do. 44 Ist Mort. Deb. Stock (red.) . 78 —83 | 5 !2 B Jan. July 
Nelson Corporation........ ae H 2,199 ^o “fee | B: istol P Te vio Stock 9133 |416 9 Ju, Jay 
ewcastie on-Tyne Corpn. i sae T 3,228 TC ist c ramways & Carriage Ord. 61—7 514 4 Feb A y 
Nae on) Sotoeseoncec e cd e H 70,765 St 49» Do. i ur pr D. He, eorosveeepeaneoseee 74 —7 5 '8 6 ' il ug 
Oldham, pion Corporation. . 627 | + po St. E BRshElectricTrac tion6^ PE Ord, NonCum 10) —102 / 3 18. 5 | Feb, Aug 
Oldisam Co Hyde . 679 | + 6.830 ls | 2: Do Def. Ord. EN rd.NonCum, 1l! —13 E June, Dec 
Perth (N. B POLADOR BEREE 2 155 16,852 St. 6% Do. 6 & rd. Dl ee enn @ecenevnenne —-8 | ee ] 7 
Perth (W.A) Ele Trane [| 217 | aas E ee E ros Mur 
ec. : ! . oe " 2a a um re VPN CE , 
Peterborough . TE 1,823 | + 54133 | St Pto D. 5 per Cant. Perpetual Debs. ...... 95 Z5; 5 1 0! Anil, Os 
pe Corporation ^ ue + 3,712 Br e | M i oe 2nd Deb. Stock ...... 8) —3t 15 70. May on 
P ess d MN: = 35.822 vj eu ondon Ordinary Stock ........| 71 —76 | 319 0 Fed, 
Ro Corporation - Mr 2,174 T 51,555 d i di | Do. 4 per Cent. Pref. Stock ee car evere 81 —92 4 l^ 6 Feb. AE 
s Red. Corporation. . 2: | + 13.060 Sr LN ps D eis Pref. 6A ato Eie 107 —10) | 4 2 6 n E 
ND iiri 73 | + 11.021 St 2% | De Deferred Stock eene bee | 73 —755 213 3 Feb.” 
hangħai rporation. NS 4.9:2 - 61 4.137 St. TA City & SA E C ‘Ord, a E —1001:313 3, Jaa, July 101 
hearnoss $555 0505824. £15,752 ré 83,316 St So Do 5 ar Gs t. P y n rd. sere ct —35 i 4 12 9 i Feb Aag | 35 
Sheteld Corpo onse Quse $3,359 $31,259 cr ae pore mu Pref. (1331) .... 103 —113 41l 6 EAS 
Scu Srporation SA aee 6.65) + 2 1,313 St. 5o? De oon pc" igs aee pug 41 1091 —105:4 14 3. Feb, Au oe e 
Souls Meuorolia nn s2] È 111,525 St| 5% | Do. (1993 0...1.: ieee e. 124 199 414 0, Fed, Auz, ef = 
e ropolitan........ , =~ $31,612 "et Bon Bed d tU s 103 —133, 4 15 0| Feb, Aue : 
Souls eld eeeeeeeenenee d p 23.297 | 4% | Do. 4perCont Porpstual Dats... ...., 92—191 319 0 May, Nov E 
uthampton ....... 973 | + 256 10, 6/0 ' Dublin United Trams. 6 psr Cont. Pref. 193-113 | DP Ami conet oe 
uthend Corporation - ae 1,445 | + EE 10 7/0 | Gateshead & District Trans Ord......... 8} —3} : i? al AUR s T 
Dutigort Tramways Low 11079 | + 125i n i E D & City Rly. Pref. Ord. (4%). lise 3j s 0 Feb. Aug E T 
ic US Hy Mie c. J«Bi SOLI E 7,939 SN ET ERE Ble ets eee uid eo | Mar, Sept | ee] oe 
Sut rand Corporation. T T 9,167 10. Cu Imperial Tramways Ord. anan e a i Marg wales 
Sund ° = ku 10) .. - a E s PRENNE s s 2s d ern D ue ee a S»pt ee ee 
Surderan Disi i3 25,436 |- AO ce | Do Serene peb. NINININI Ia o. [Min gal on I 
Swindon Corpo seeen ee 16.577 | = ! PS | 2/€ | Lof Thanet E. T. & Lt, 5 psc Cent. Pref... 721—722 |6 3 3, Jan, July, ++ | e 
Taunt rporation ...... = 30,01 |— St. ! 495, | Do. 4per Cant. Des. 2 ex ant. Pret. oA : E: 2 RR DOLI. aL owe 
Tynemouth and dates Be es xs 10 6/6 Lan: ii aT e DIEM mE 4 6 Jan, Jaly ee * 
d + arkshir TAMINAYS leeren 9i —19 i : N 
w Tram oe — 1,201 + 22 : BE rts pd: wd. A Prior Lizn Dab. Stk. a E O 6 lan jul E se 
Wall ie; Corporation TOME + 1.237. |- 196 | St | 495 Piet e Deb, Stock ........| 91 — !4 3 3 pn 957; 948 
arrington Corporation "m a eco n 32 10, e | London United Trams, BA Cum. Pret i = | IUE J J 1 oe n 
: Rane ; o b S , t ee — s an, u n 
Weston super ira eee + 6,287 t 157 St s Ment Con: Ord So 7 t a E E E PE July "i 3 
olverhampton Co. XE Ex AE — 41,210 1| 8:d. | Metropolitan Elec. Tramways Ord.......| 1-1} 5 9 6 UE yt ^4 
Clvethampton Corpn..... + nice [x 420 | 1| .. | Do. Deferred «eni April NE. 
Wrexh ter Peeesene bin T + 336 s s. p io Sen e Pref. eovveevere ij—1: 5 7 0 Feb, Aug 2) 23 
am... eCarecs UE y es Qu ia aca MÍN BUE t — $ a? 133 
Yorkshire W.R. Tr ams a + 9 28 7.766 En 83 St. 596 Do. 5 Cee eat Be ei Sa Me A Od d = : n s Jan, qur a'e ee 
orkshire Woollen Dei + 2153 de T ud St. | 12% Metropolitan Railway Consolidated...... | 521—521 | 3 11 3 Feb, Aug 554 52h 
+ 172! 28 ' 29,855 '+ 1,064 : 
No allowance has been made for accrued interest. or deri 
ave declined to quote these 


(a) These Comparisons 


t Minus 2 days $ Minus 3 days, 


are S with the corresponding period last year. 


U Plus 3 days. 


* Partly electrical. 
q Plus 2 days, 


| 


t Ex dividend. 
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ELECTRICAL COMPANIES’ SHARE LIS'T.—Continuegd. 


ee 


Busingsgy 
@ Price *RATE DIVIDEND 
— | Price ,*Rars |ne. an, | BUSINESS » a LAST NAME. Wed.. ' [PER cent. Dor pier 
a) Last, Wed, |frer cenr. vie Wee to | ZjDrvi- Jaly 24. Yievpep. LLL] Juv 24, 
H Divi- NAME. July En IY IELDED. | d Jutv 24. jó |DEND = High-|Low 
UIDEND Es ivl Telephones 5s d 15) 1491 
| r - 5 6 9 ” 
ic Rai nd TramwayS— Continued. | £ s. d. 68& 68]. | Cap. St.......| 148 —150 "| EN 944| .. 
| Electric eres ded hands Stocks | Gf woe’ [517 € | Reb Aug | G8 Sa os | Amer. Lek Es “phen Coit Boa), co els 2 9 e uy | 
et (te p opos Cent. Preference ......| B6 =e 2 j^ 6 RP AE Nen qe 4% E 4% Cons. Bonds 1936 . 116 xis 3 15:9 Mi sp | 5| 7 
'|316 | 9e er Cent. “A” Preference....| 85 — 92» 87)! 864 4% t MC Bb. Stk. Eu el lt xs 
SE ale | Doi Sf per T OS OEESNTHLT IET Ed pc eee E EE e A E 
St. 3470 Do. 34 per Cent. Debenture Stock....| 86 —88 | 3 19 6] n July | 854 1 ND Monte Video Telephone Ord. .......... : zi | S 14 0 | May, Nov "M 
x 3 6? a 3l per Cent. “ A” Deb. Stock ....| 85 —87 |4 0 Den Aug | 391 37 ] 0/7; Do. 5per Cent. Pref. ....... eec. | ia X ios |5 14 '0'| Feb, Aug | 103 101} 
St. i Metropolitan District Railway Ord. s] et 417 9 | eb, Aug 24 i. Ho. National dapes Stock ..... ai Tr ET | 433 Féb, Aug "i A 
0/ | 44 Pirst PII ovens AS etiqieianel | D Def COCK: a vvie.sza Bassus cba r$ | | '0 | Fé u : fo 
St | Ab Do Fs Ext. Pref. ie Guar by | 76 —78 |411 0 Feb, Aug | 72] Vn us oe Do. 5 per Cent. AWO ord ee | ‘994 —1004) Hi ) 9 3 : ar 100 
, n * a x " LEE 1 | oe 
St 3% pone See Made dco Rent-charge| 72 —74 4 ^ ; jew Tu | 44% | NE OR age e Pa Neg capi | 1-1 | 4 ii 2 And. ee is 
St. | 495 Do. 4 per Cent. Midland Rent-charge 93 —100 | 4 10 0 Mar Sep 881 874 1 1/0 | Do 6 per Cant: Cum, PL cseacacans | ^ durs. | 4 3 0 an, uly 83 88 
of | D * Guar Stock 4 per Cent. se teeees 87 —89 4 4 0 [ s July 141i 0/7; Do. 4 per Cent. Red. Deb. Stock: . tn n | 99 101 i 4 3 3 jan jus o EM J | | 
St eO | Do. 6 per Cent. Perp. Deb. Stock .... el Y 1 3 9 Tao! July ' 948 141 Telph. Co. of Egypt 44% Db. aped) 74—73} 5 2 6|]uy ..! 72:74 | 
“Hy A rotis Eie Pase Linn] he |A 9 P Rm | e P de Taleh, per Con Cay Prot ier] OBESE | Sat 8 | fine pee | | 
1 82d. | Potteries Electric Mes ihe ree | 613 6 Feb, Aug m bd 5 2/6 | Do. ope St. Red. ..scsececeeess| 1018—13} 4 7 0| Jan, July 
oh RA | oe gent Deb Stock TEETE 87 Ta > ; ; May, Nov “> St 43% Do. 4j Deb. St. | s En 
. | 487 = Gina A: Lis. I, Pre, J3—H | | E" . | j — 
. Met. Elec. Trams & Ltg. 6% Cm. Ed | 9 | Jan, July " d . | | 
st Va | Do. 4 per Cent. Deb, Sook ce iare; res o m J e Ms zi . Financial Investments, "a an, July es s 4 WM 
10; es ARO aps dn esce pus 93 —10! Tw e, Dec 874 88] 5 3/9 | Elec. & Gen. Ive ient 6% Cum. Pref.. 101—11j | 5 6 6 ,DeMrJu | thy a us 
a dq Be C in noe M CUP P Lopes ute LS TIE os. t iio S | Stoke Telegraph: e Trust evereee p 124—134 | 411.6 SpDeMrju! 15 
*.| 2% | Do. 6% In. b doe — e FE da o. 6 per Cent. Pref. .......... "d —130 | p eju 
ap Ee AA aja ge 20 SPB ES De En i n AN liri! 
o. cin DOG «xierasat 78 — , : : 
St.| 4} | Do. 4 per Cent. Ist Debs. .... í Colonial and Foreiga in 
- 2 i $ C. ‘ d P 
Electric Manufacturing, &C. — "m 5 Railways, Tramways, TETTE. — ailisi si | 
St. | 44% | Anchor Cable Co. 44% Deb. Stock KOORA i 7 ae 800 xa = 5 2/9 | Anglo-Areentine 54° Cum. Ist Pref..... shoe s 6' 0| Jan, July i Sis E 
1/28 Fee nae cae peste eects) C" | 9 9 April, Oct | jj A S [ue Mies m uno alee dés Ub Pol à 3|June Dec 1004: 100 Ho 
"rd SS) d OF. senile 5 ` LL o/ e Tov s en SS ee . -— f ve ! 
100 E Do. Ist Mort. Con res 2 ev Cm. Ef T ta z T 3X : 41%, Do. 419, Deb. Stock Li.» 2550 o5? aoe Y as a 70) | 102 i04 
{ocr | Babcock & Wicor Ord. ox vonischare| 3 [4 S 0 Apri, Oot Sa 1 Bt 4% Do sii De Trans $54 Deb. aij 102 108 (116-0 | Bm uy [9| we |e 
1 ze | Babcock & Wilcox O; ALS l-là 400 "rep. 2b 8ft. 5% | Auckland Elec. rams, 5% D ..| . 27,—9 l5 6 9T May .... i i 
S UU | Bedeh eo bloted & Hobby Gables Ord. næ 14 90 Jar Jos | 5e] se [8 AR Br Do. "S per Cent. Cum. Prel s. aasre] aS: C UIS 0] Me uy {oly ss | 
2 6/0 | British Insulated eaae rale ent raada » BUR tue] sel cae 25 2f | De AT per Cent. Db. Prov. Cori isi] 39 ita "i4 9 du MX des am 
9 3/0 | Do. 6perCent. Ist Mort. UA 10) —103 4 « 6 Jan, July Lae ae Oen Rly.Df. Ord, ......| 135 —i40 8 14° 0 | Mar, Sept 120} 119 
St. |44%| Do ete tate ec, 101 —103 417 0 e| T d. E UO UR EHE dean 117 —122 |*§' 187 0 | May, Nov 108° 106) 
S-| 5% Do, "n vni Erb Hes n Mfg. Co 6:05. Pf i-1i WAR NES 6% | Do IER "Pern Pret Stock exits | 1054—1984 4 12^ 0 nS (n 9cll .. fe 
| British Thoms'n-Houstn diog ist MtDD| 96 —3 4 11 9 Ma/Rt| zo n Ee Sa Do., fy ner Cent [st Mort. Daissa 03—105 4 8 eje Jb | ai, 05 
St. | 44% British seca vee 10 er Cent, Pref... | pi oii e| Fabs Aug i| t5 EO MEOS, oe ier t LE MGE DN teeseded 102 toatl 4 $$ Jan July | ios 1035 j 
i ritish 2 —105 z v 9/ M - ae 
Ld BS ence eS BaP EER mw G Ne HS E Qe ed Le ae 
St. | 4% Do per Cen if yc 75 —80 zx o/ uenos Ayres Lacr | 2 
Gt 507 Brush Elec yet >, Pri iE a ‘Deb E: 52 E EE 4 Mar, ra op Eee ytes Port & City Tram, Ist Mt. 98 —102 | 5 H 9 Feb, dor i D ; 
St. 44% Do. 4$% Perp.Ist Deb. Stk ....... 5 —40 Il 4 Jan, July m Deb. Stock ...e.es esee seen enne | &—6 |. Sta o vi d 
St. HO; Do Per rpetu || 2nd De peasy novi 1011 615 O Jan, July i 5 4/6 Calcutta Tram ways (1 to x BAO) masse: a ‘417° 6 | Jan, July n e [os 
qul eel d EN 4i—5 |5 0 0 jam July Asc di Do. 44% ist Deb Stock (ed) 122101) 99—102 4 8 6 Jam July | p|" | 
5 2/6 | Do. Sper Ce i fee tart Debs. (red.)) 981—1004 4 9 6 Nov, xd 3u 36 204495 Do. 44% La e P MS RASAS | §—} | A à F.mv AN EJ | N 
PALE Genero Chi ee, 31538 12 8 2 May, Navy "55. 2 M Leh Sites Rene Rie | RECEN Eee A beluis : 
1/6 | Castner- Kellner Alkali Co. t. Deb. -red.)..| 104 —108 | 4 3 3 Feb, Aug m M. 1/3 City of Buenos Ayres Gite 99 —102 ^3 18 6 | Mo Dec P e 
St. 44%) Do. Al per Ce nt. Ist mor e| fee |13 6 O0 | April, Oct 7 e: 4% „Do. 4perCent. Deb. Stoc Mt. Db. | 94 —98 | 5 2 0 May, Nov - 
|| 9/5 | Consolidated Signal Co. «eee | Ww—fe | 814 0 April, Oct 5% Colombo Tr. & Lte. 5% Ist M $1 000 50 | A T Er 
j 0/74 | „Do. EAE [1085000......| i—i wo n a 5% "Havana tec 2X Con. Mt. 5% $1, 99 —103 417 O | Feb, Aug 
3 M Re ompton O O 9 "m 6 —6€ 7 { an, ul) > x d year oup. (QS. ..i5555o092848296ó62225 | | P i 
100 5% E. Ve ud i ads Debs. (red. a pm 5 4 p ze MOT i .. 1100 5% Hong Pong Trams Co. 5 per Cent. Ist 83 —87 515 0 June, Dec i oy | js 
5 1/0 Dick, Kerr & Co. Ord. ...... eee | —1 5 (Sept seee 77 2 i More DOGS. pi anaa E «95 a 6) ; de nen Pow 
50/7} | Do. pper caas um, COS ee, 95 93 4n 9 cu US i| PES ROLE BA UAE ur e enne 85 — ns te Tan Jay mo 34 qe 
St. 0, Do. [e]: n "T -— . 9" re , g os ej per a d : M : " "ect j — | " e 
5 dad Edison & Swan United (" A” SIERP i$ a as Feb, Aug =: E K *Do. 6 per Cent. ' R oe ‘bare oa 416 O| July m Bs | » | : 
| age | Do. (£5 arta ort. Deb. Stock (red.)) 64 —68 516 O Eee a 1, 0/7}. Lisbon Elec. EAM, E. Prelasqetssots | oH 21 x an july es ae d 
St 4% | Do. 4perCent ]Deb.Stock......| 75 —78 61t O Mar, Sep za 10/7; Do. 6per Cent. ad M rt. Dabs Me 93.—97.:.| 8 72 Jul I. Tn 
St| 5% | Do. S5perCent.2n DRM. file |414 O Jan, July | “s 5% | ,Do. Sper Cent. Reg. & Deb. Stock....| 100 —102 4 18 0 | Jan, July E 
2 24% | Electric Const ruction ve SA EK 144—245 | 612 0 ' July os. n 594 | Madras Elec. Trams. 5 597 Dota iw CN CENE an 1045 . 
2 1/4} Do. 7 per Cent. Cum. [st Mort. Debs... 75 —8u So © 0) Jan, July | ; 595 | Manaos Trams & Lt. Co. Gd Bonds: ^: !'03 —105 415 0 | Feb, Aug | : 
St % | 1 Do. d ES nea " Cuni . Pref ss] .Id-—L t la g gigs aec 5% Manila uae Are St ix 123 —126 5 n 9 b | 
10, 5/0 | Gener ectri ss fe Soe each) OR Oe hats a, we] *Mexicc Trams. NOT E i 193 
St is | Henl i a Work Ordered A RE rm. Ee. Aue si a i 3 Do. 60450 yr. Mort Bd ios | ORS TOME 5.14 6 I io 
5 12/0 | Henley'sTelegrap E Lux —5 4 eb, g A r of o. 6% rt. Bds. wees... T 
„5 23 | Do. "Al per Cent. Pref iat LEE iat it 415" tet Sant ct ct 100 415; Montreal St. Ry. Stenting 44 pir Cent. 100 —102 4 8 O | Feb, Aug 161 | 
E EA ure WEE OM] Bici TOL ad MEM Bar des We Ie Neel ther Dass] on] e 
gi India R ut. 34 —101 4 ae | 94 19/ 0. " VS. J i eee | ey B » 
10 5/0 Do. SO nt Bete Pret. LC a ces 44 ? 0 April, oct | Ad oe Mt EEE serre] QUERI IE] INE July 
OX of Do. per vent. Dens. (red. : ^ ie r^ ds EN 6 ee | | os O. : 2. rd oer A / oe oe 
St 3 johnson i & T S P "0 M od HN ie 2 E at April ... i e i $ 3/8 sig E06. Trams. & Suppl “a: $76 5} -8i 5 3 0 we oa ok 
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The Association of Consulting Engineers. 


ELSEWHERE our readers 
meeting of the elected 
sulting Engineers, 


will find an account of the first 
members of the Association of Con- 
Notwithstanding the prophecies that 
have been made in some quarters that the Association is 
doomed to failure, we think there is no doubt that it is 
entering into a vigorous existence. So far, the membership 
consists of 80, which, considering the fact that consulting 
engineers are not numerous, must be considered very satis- 
factory. The rules have now assumed their final shape. 
It appears that the Association is to be managed by a com- 
mittee of 19 London members and six country members, 
one-third of the committee retiring per annum. With a 
committee of this Size, assuming that the various interests 
are suitably represented, it should not be difficult to pursue 
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a satisfactory policy, and one that will be useful to the 
membership generally. 

WE are glad to notice that the proposal to limit the mem- 
bership to corporate members of the Institution of Civil 
Engineers has now been dropped. It was soon apparent 
that this stipulation could only be temporary, but although 
It aroused opposition in certain quarters, we think it served 
a useful purpose during the initial stage of the Association. 
Now, however, that the initial stage has been passed we see 
no reason for its retention, and there is much to be said in 
favour of its abandonment. In future, if candidates are 
not corporate members of the Institution of Civil Engineers. 
they must either be full members of the Institution of Elec- 
trical Engineers or of the Institution of Mechanical Engi- 
neers. [n the account of the meeting, a definition will be 
found of the consulting engineer (a matter of some diffi- 
culty) and a statement by the chairman of the reasons that 
necessitated the formation of the new Association. We 
think that anyone looking with an unbiased mind into the 
question must admit that existing institutions, which are 
necessarily very composite in character, cannot possibly 
promote the interests of consulting engineers. For this. 
reason we welcome the formation of the Association, and we 
are glad to see that it is in a fair way to carry out useful work. 
The L.C.C. and Rail-less Traction. 

A FEATURE of the report (abstracted in our last issue) 
submitted by the Highways Committee of the London 
County Council last week and approved by the Council this 
week, was the inclusion of four rail-less traction schemes in 
the list of new tramway proposals, It is proposed to seek 
sanction to these lines, three of which are in the Sydenham 
district and one in Hackney, in the next session of Parlia- 
ment. The Committee explain that some of the routes'are 
situated in districts where the traffic is not likely to be 
heavy, at any rate for some time, and that the cost of instal- 
lation will be considerably less than if the underground 
conduit or overhead system of electric traction were adopted. 
Moreover, the districts in question would probably have to 
continue without the convenience of electric traction if it 
were not for the cheaper construction possible with the 
rail-less system. If the schemes obtain Parliamentary 
sanction it will be interesting to see the result of the intro- 
duction of the trolley omnibus to metropolitan conditions, 
since at the present time, in spite of the success of the Leeds 
and Bradford experimental routes, rail-less\ traction is 
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regarded as unsuited to conditions in this country ; and at 
the recent congress of the Tramways and Light Railways 
Association there was a decided tendency to favour the 
motor omnibus where the traffic does not warrant the in- 
stallation of a tramway. An interesting comparison of the 
merits of the rail-less vehicle and the motor omnibus will 
be possible if one of the omnibus companies endeavours 
to capture the traffic developed by the Council's enter- 
prise on a rail-less route. An operating disadvantage 
associated with the introduction of rail-less vehicles bv the 
Council is that manv of the passengers would probably 
travel beyond the routes in question and would have to 
transfer to, or from, the tramcars. This inconvenience, 
however, would doubtless be accepted under the circum- 
stances. Another interesting innovation is that the High- 
ways Committee have decided to convert, as an experiment, 
three horse cars to the petrol-electric drive. These cars are 
to be equipped with the system of Mr. W. A. STEvENS, and 
if successful will be introduced on the West India Dock— 
Cassland-road (Hackney) route, where the use of the over- 
head system has been opposed by Stepney Council. 
VE 

The City Engineers Report. 

Dousr as to what form the public lighting of the City of 
of London would take rendered the subject for some years 
an interesting topic among electrical engineers, who can 
scarcely rest content with the arrangement reached last 
November for the apportionment of the lighting between 
the electricity and gas companies. The annual report for 
1911 of the Citv Engineer, Mr. FRANK SUMNER, which is 
referred to on another page of this issue, deals among nume- 
rous other matters with the question of the public lighting 
of the City. The number of open-type arc lamps in service 
at the end of last vear, namely 332, was only two less than 
in the previous vear, and these lamps outnumber the flame 
arc lamps bv nearly 4 to 1, a ratio which, we hope, will soon 
be considerably reduced if not inverted. The number of 
defective electric lamps reported during the vear was 8l, 
the total number of lamps in use being 470. The “ Journal 
of Gas Lighting " does not forget to lav stress on these 
failures, but altogether omits to mention, in referring to 
Mr. SuMNER’s report, that no fewer than 1,973 defective 
gas lamps were reported during the vear. As the total 
number of gas lamps was 2,648, it will be seen that the elec- 
tric lamps were relatively more than four times as reliable 
as the gas lamps. This point should certainly be borne in 
mind, and we appreciate the diplomacy of our contemporary 
in omitting to record the fact. Mr. SUMNER'S report also 
shows that the svnchronisation from Greenwich of clocks 
observable from the public way appears to be making but 
little progress, and it is noteworthy that not one of the 29 
church clocks in the City is so synchronised, although such 
clocks are usually the worst offenders as regards correct 
time-keeping. 


— m 


Self-Propelled Tramway Cars.—A proposal has been made 
by the City Engineer to the Edinburgh Tramways Committee 
that experiments should be tried with the type of self-pro- 
pelled tramway car now being used between Morecambe and 
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Heysham. The track resembles ordinary tramway track, 
but power is obtained from petrol engines on the platforms 
of the cars, and is transmitted direct to the axles. It is 
estimated that the Morecambe cars cost about 1d. per mile to 
run, and the initial cost per vehicle is said to be £1,100. The 
Highways Committee of the London County Council have 
also recommended an experiment with self-contained petrol 
tram cars. 


Royal Marines.—-The following appointments have been 
announced : 

Captain, R. M.L.T. —F. W. Horne, to the “ Vernon," for duty as in- 
s Pu of Wiveloss telegraphs in 3rd. s quadzon, to date on taking up 
(1utie3. 

Lieutenant, R. M.L.I.— E. G. Cheesman. to the “ King Edward VIT," 
for duty as instructor of wireless telegraphy in 3rd squadron, to date on 
joining. 

Sherardising.—We understand that the Sherardising pro- 
cess is making rapid progress in the United States, where there 
are some 3£ plants at work, and is being extensively used by 
the General Electric Co. (U.S.A.) for line material. A com- 
mittee of the Franklin Institute of the State of Pennsylvania 
have recently made a report on the process, and have awarded 
the inventor, Mr. Cowper-Coles, the John Scott legacy medal 
and premium. 


Large Storage Battery.—In our last issue we referred to 
the large storage battery installed by the Consolidated Gas, 
Electric Light & Power Co., of Baltimore, U.S.A. We may 
mention that this battery is fitted with “ Exide ” type plates 
(which in this country are manufactured by the Chloride 
Electrical Storage Co.). The “ Exide” has already shown 
itself to be well suited to “ stand-by” battery work, a class of 
service which 1s extending and likely to be considerably used 
in the near future. 


Royal Engineers (T. F.)—Lieut. Clifton Wright has resigned 
his commission and Lieut. Norman Leslie Barker (from the 4th 
West Riding Brigade, R.F.A.) has been appointed Lieutenant 
in the Northern Airline Telegraph Company, Northern Tele- 
graph Companies, Roval Engineers (Army Troops) as from 
July 27. 

Thos. A'fd. Boycott Jones has been appointed Second 
Lieutenant in the Western Airline Telegraph Company, Western 
Telegraph Companies, Royal Engineers (Army Troops), as from 
June 8. | 

Capt. Wm. H. Smith hos resigned his commission in the 
Electric Light Co no:nies, Hampshire (Fortress) Engineers, 
R.E.. as from Juiv 27. 

Explosions in Min2s.—The first report of the Departmental 
Committee of the Home Office, appointed to inquire as to the 
causes and means of prevention of coal-dust explosions in 
mines, has been issucd. The Committee consider that it 1s 
established beyond all doubt that coal dust suspended in the 
air is capable of being ignited without the presence of any 
inflammable gas, and of propagating an ex»losion through the 
dusty galleries of mines. Their experiments showed that the 
admixture of an incombustible dust with the coal dust ren- 
dered the initiation of an explosion more difficult to accomplish, 
thus indicating a possible means of preventing coal-dust 
explosions by treating the roads with incombustible dust such 
asstone dust. Further experiments in this direction, however, 
are considered desirable before making any recommendation. 


Cable Interruptions. Date of Interruption. 


Latakia—Palura ..........eee es nettes ee May 26, 1910 
Cadiz —Tangier uico eeesea Sv PIS ee IS Rog rhisTsteaR Feb. 27, 1912 
Alhucemas —Penon de la Gomora... ........... e... Feb. 28, 1912 


Ceuta —Estepone 


Feb. 28, 1912 
Melilla —Chafarinas 


diareea eos Feb: 28, 1912 


Cadiz —Teneritfe ..........cccccsceeeccscevsseces seti Feb. 29, 1912 
Jeddah—Suakim ..... sessessesesssosessr.s see oso.se Mar. 4, 1912 
Chafarinas—Nemours ............. eee e ooroo Lerno April 10, 1912 
Salonika—Lemnos .............-. eese Apr.l 18, 1912 
Chio—Tenedos .............ccccsceececcee eee eaves April 20,1912 
Syra—Chio (l and 2) .................. April 20, 1912 
Scalamova—SamoS ........ccccccecceeeecee cases sons April 21, 1912 
Marmariza—Rhodes........c..cccecesccecesceeceecss es April 21, 1912 
Bessika—Tenedos — .............. eee eene nenne April 24, 1912 
Kotonou —Libreville .................... cens June 12, 1912 
Poulocondore—Pon!ianic........ ... ................. July 5, 1912 
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Sir William Ramsay and Radium.—'' The Times" an- 
nounces that Sir William Ramsay has accepted a five years’ 
engagement as scientific adviser to the Radium Development 
syndicate. Sir William Ramsay's investigations into the hot 
mineral waters of Bath have caused him to be regarded as the 
highest authority upon the subject, and the Radium Syndicate, 
who are negotiating for a lease of the baths at Bath, offer to 
expend not less than a quarter of a million upon the bathing 
establishment. 

The Accident at Bray.— The disastrous explosion which 
occurred last month at the Bray electricity works has been 
fully investigated by Mr. E. G. Hiller, chief engineer of the 
National Boiler & General Insurance Co., and his assistants. 
As a result, Mr. Hiller reported to the Bray Urban District 
Council, at their meeting on Tuesday last, that the accident 
was in no sense due to defective design or construction of the 
engine or air receivers, but was solely caused by the use of 
oxygen for raising the pressure in the receivers. In Mr. 
Hiller’s opinion the accident is unique and no one can be held 
blameworthy. 

Electrolysis in Chicago.—The ‘‘ Electrical World " states 
that on July 16 the City Council of Chicago unanimously 
passed the ordinance designed to minimise the damage to under- 
ground metallic structures from electrolysis. The city’s expert 
estimates that the ordinance will require the traction com- 
panies to expend about £600,000 in installing negative booster 
systems; while experts for the traction companies represent 
that they will have to spend over £2,000,000. A big contro- 
versy over this ordinance has been going on between the city 
and the traction interests, and at a recent hearing one of the 
legal representatives of the companies stated that the ordinance, 
if passed, would be contested in the Courts on the ground that 
it requires a needlessly large expenditure of money without 
direct return. 


Wireless on U.S.A. Ships.—The “Electrical World " 
mentions that Senator W. A. Smith's bill, which was intro- 
duced shortly after the “ Titanic ” disaster, requiring all vessels 
carrying 50 or more passengers to have at least two wireless 
operators, so that one may be on duty at all times, has been 
adopted by the House and is expected to receive the President’s 
signature without delay. The bill comes into force on October 1. 
The wireless apparatus ntust be powerful enough to re- 
ceive and transmit messages at least 100 miles, and each vessel 
must have an auxiliary source of energy supply independent of 
the ship's main electric plant to maintain communication. On 
cargo-carrying vessels one first-class operator will be required, 
but another member of the crew will be required to understand 
tlie transmission of distress signals. 


The “ Titanic’? Report. —The report of the Court of Inquiry 
on the loss of the * Titanic " was presented at the final sitting 
of the Court on Tuesday last. "The Court found that the loss 
of the vessel was " due to collision with an iceberg, brought 
about by the excessive speed at which the ship was being 

T» , : ; ; : 
navigated.” Among the 24 recommendations, referring to 
foreiyn-going passenger and emigrant steamships, are the 
following :— 

(20) That in all such ships there should be an installation of wircless 
tclegraphy, and that such installation should be worked with a suflicient 
number of trained operators to secure a continuous service by night and 
day. In this connection regard should be had to the resolutions of the 
International Conference on Wireless ''elegraphy recently held under the 
presidency of Sit H. Babington Smith. 

That, where practicable, a silent chamber for “ receiving ' 
should form part of the installation. ; 

(24) That (unless already done) steps should be taken to call an 
International Conference to consider, and as far as possible to agree upon, 
a common line of conduct in respect of (a) the subdivision of ships: 
(b) the provision and working of life-saving appliances ; (c) the insialla- 
tion of wireless telegraphy and the method of working the same ; (d) the 
reduction of speed or the alteration of course in the vicinity of ice; and 
(€) the use of searchlights. 

The New French Mining Law.—The “ Colliery Guardian ” 
last week reviewed the main provisions of the new French 
eine Law which came into force last February. Work 1s 
E except in cases of absolute necessity, in places 
Deu a temperature of 35°C. (95°F.) or higher. Surface 
e:ectrie Installations are divided into two categories, according 
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to their voltages. In the first of these are placed continucus- 
current machines worked at less than 600 volts, and alternating- 
current machines up to 150 volts. Any machines exceeding 
these limits belong to the second category, in which greater 
restrictions are imposed. Underground electric haulage on the 
higher pressures is not permitted except by special permission, 
nor may such currents be used for shot-firing. In mines subject 
to sudden outbursts of gas, the employment of electricity is 
forbidden, except in the case of portable safety lamps and shot- 
firing apparatus. In other fiery mines electric installations 
are only permitted in the intake, and in certain other parts of 
the mine in the path of direct ventilation from the intake. 
By special permission armoured cables may be placed in the 
return airways in pits of the less fiery class. Telegraph and 
telephone communication are permissible in all parts of a fiery 
mine, where gas inspection made at least once a day shows a 
percentage of gas of not more than 0:4 ; but only under strin- 
gent conditions respecting conductors, and in every case all 
such communication must be suspended when more than 
0-75 per cent. of firedamp is indicated. 


C. L. Ry. Extension to Liverpool-street, London.—On 
Saturday last a company of some|250 guests attended the 
opening of the new extension of the Central London Railway 
from the Bank to Liverpool-street. The party assembled at 
Bank Station just after noon, and travelled by the first 
passenger train to Liverpool-street. The train was gaily 
decorated with flags. On arrival at Liverpool-street the 
surface was reached by means of escalators and a short stair- 
case leading into the suburban booking hall. At the luncheon 
given subsequently at the Great Eastern Hotel, Lord Claud 
Hamilton, M.P., chairman of the Great Eastern Railway Co., 
proposed success to the new extension, and aptly referred to 
it as the missing link in London tube traffic. The new line 
would be appreciated bv the public, and not only increase the 
advantages of the Central London Railway, but would be the 
means of bringing custom to the Great Eastern. The toast 
was acknowledged by the Rt. Hon. the Lord Mayor of London 
and Dr. H. F. Parshall, Chairman of the Board of Directors 
of the Company. Dr. Parshall dwelt at some length on the 
engineering features of the line, 'and particularly the auto- 
matic signalling. He also spoke hopefully of the future. and 
thought that the extension to Ealing would provide a long- 
felt want for the City men who made use of the Great Western 
Railway. Full details of the engineering features of the 
extension were given in our last issue. The extension was 
opened to the public on the 28th ult. 


Trackless Trolleys for Shunting.—‘* The Times Engineering 
Supplement ” states that an interesting new application of the 
trackless trolley system is being made at Altona, Germany. 
The shunting of goods wagons has for many years been effected 
on the Grosse Elbstrasse. near the harbour, on standard-gauge 
rails let into the pavement. Teams of horses and fireless steam 
locomotives proved unable to cope with the requirements. 
The southern track (towards the harbour) serves as a loading 
track and is hardly ever used for shunting, while the northern 
track is generally employed for the attaching and detaching of 
wagons. As the narrowness of the street did not permit the 
installation of any special engine track, the engines, in order 
to shift wagons on the shunting track, had to push to and fro 
any wagons that obstructed their way. This was a serious 
drawback, and it was accordingly decided to replace the fireless 
locomotives by trackless tractors, operated by means of trolleys 
pressed by a rigid rod against a double-pole overhead line. 
The trolley is designed for deviating on both sides to a maximum 
distance of 34 metres, so as to allow the tractor to travel on 
either track. A single overhead line thus suffices for the 
shunting service, and the loading of wagons is not interfered 
with. The tractor, which 1s six tons in weight, has been 
designed for handling up to six wagons with their full load at 
a speed of 3 km. to 6 km. per hour, and is worked by a 25 H.P. 
continuous-current motor at 550 volts, driving all four wheels 
through a 10 : 1 worm gear. The coupling device 1s operated 


from the driver’s stand, so that the shunter necd not pass. 


between the buffers. 


—— 
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New Generating Station at Chicago.—About two years ago 
we mentioned that the Commonwealth Edison Co., of Chicago, 
had decided to commence the erection of a large new generating 
station. The first unit in the new station, known as the North- 
West Station, was placed in service on July 15. It consists 
of a 20,000 kw., 4,500 volt three-phase 25 cycle generator, 
coupled to a Curtis vertical steam turbine, and the present plans 
provide for six such units, each with its own boilers, &c. A 
second similar set will be ready about the end of the present 
month. It will be remembered that generating sets of the 
above size have been in use for some time at the Fisk-street 
station of the Company, and that an order was recently given 
in this country for a 25,000 kw. set for the Fisk-street station. 
It is thus evident that the phenomenal demand for electrical 
power in Chicago shows no sign of abatement. The flourishing 
condition of the Commonwealth Edison Co. is also shown by 
the fact that the Company have just purchased the Commercial 
National Bank building for its offices. The price paid is said 
to be £932,000. 


Post Office Assistant Engineers.—In regulations regarding 
examinations of candidates for the situation of assistant 
engineer in the Engineer-in-Chief's departme nt of the General 
Post Office (w hich appear in the " London Gazette" of 
July 30th), it is stated that the limits of age are 21 and 24, 
and that candidates must have had at least two years’ train- 
ing in an engineering works or engineering school, or partly in 
works and partly i inaschool. The subjects of tlie examination 
will be (1) English composition, (2) mathematics, (3) drawing, 
(4) French, or German, or Italian, (5) applied mechanics, (6) 
electricity and magnetism, (7) structures, (8) personal qualities. 
No candidate will he eligible who does not pass all the above 
(except No. 4). The examinations are open to all natural 
born or naturalised British subjects. Persons actually serving 
in the Post Oftice are ineligible. Persons serving in the Amy 
or Navy must produce the consent of their commanding officers ; 
and persons employed in the Civil Service, and members of the 
Royal Irish Constabulary of not more than five vears! service, 
and apprentices in. H.M. dockyards, must produce the per- 
mission of the authorities of their departments. Persons 
training for teachers, and for whose training grants are payable 
by the Exchequer, must produce the consent of the English, 
Scotch or Irish Education Authorities. A fee of £3 will be 
required from each candidate. 


Royal Commission on Liquid Fuel for the Navy.—The 
appointment of a Roval Commission to investigate and report 
on the supply of oil fuel for the Navy, which was foreshadowed 
by Mr. Winston Churchill’s speech on the Navy Estimates last 
week, has peor approved by the King. The terms of reference 
are as follows: ** Tore port on the means of supply and storage 
of liquid fuel in peace and war and its applications to warship 
engines, whether indirectly or by internal combustion.” The 
members of the Commission are : Admiral of the Fleet the Lord 
Fisher of Kilverstone, G.C.B., O.M.. G.C.V.O. (chairman) ; the 
Right Hon. George Lambert, M.P.: Sir Boverton Redwood, 
Bart. ; Sir Philip Watts, K.C.B., F.R.5.; Engineer Vice-Ad- 
miral Sir Henry John Oram, K.C.B., E.R.S. ; Vice-Admiral Sir 
John Rushworth Jellicoe, K.C.B.. K.C.V.O.: Nir William 
Matthews, K.C.M.G. ; Sir Thomas Henry Holland, K.C.I.E., 
F.R.8. ; Sir Thomas Edward Thorpe, C.B., F.R.S. ; Alexander 
Gracie, Esq., M.V.O.; Humphrey Owen Jones, Esq.. M.A. ; 
and Alfred Fernandez Yarrow, Esq. ; Capt. Philip Wyle 
Dumas, C.V.O., R.N. ; Engineer-Lieut. Charles John Hawkes, 
R.N.; and Jolin Harper Narbeth, Esq., M.V.O., Royal Corps 
of Naval Constructors (joint secretaries). 

In the House of Commons on Wednesday— 

Major ARCHER-SHEE asked the First Lord of the Admiralty whether 
the Commission was to consider the question of electrical marine propul. 
sion with electricity generated by high-speed internal-combustion engines 
and delivered to induction motors on propeller shafts, as fitted in the 
United States Navy collier “ Jupiter," now under construction at the 
Mare Island Navy Yard.—Dr. Macnamara replied that the Commissioners 
must put their own interpretation upon the terms of reference. He had 
no doubt that they would consider the point raised by the hon. member, 
which would be brought to the attention of the Chairman. Replying to a 
question by Mr. Lyell, Dr. Macnamara said it would be the duty of the 
Commission to inquire into the supply of liquid fuel and its application as 
A means of propulsion. 


Current Topics. 

Subjects of current interest dealt idi in this issue include 
the following :— 

Mr. L. B. Turner contributes an article on ** The Low-Frequency 
Circuit in Spark Telegraphy " (p. 694). 

An abstract is given on p. 691 of a Paper read at the recent Optical 
Convention by Messrs. J. S. Dow and V. H. Mackinney on *' Some 
Recent Advances in the Measurement of Light and Illumination " 
(p. 691). 

At a recent meeting of the Elektrotechnische Verein Herr W. 
Wedding described a new arc lamp for polyphase current (p. 639). 

In his annual report to the City of London Corporation, the engi- 
neer, Mr. F. Sumner, gives some statistics of street lighting by electric 
lamps and bv gas, the synchronisation of clocks, overhead wires, &c. 
(p. 700). 

We analyse the accounts of the Burton-upon-Trent Electricity 
Department for the year ended March 31, 1912 (p. 688). 


The King has approved the appointment of a Royal Commission 
to investigate and report upon the supply of oil fuel for the Navy 
(p. 686). 

The first meeting of duly elected members of the Association of 
Consulting Engineers was held last week (p. 706). 

Municipal.—Nottingham Corporation have committed themselves 
toan expenditure of nearly £18,000 for the provision of turbo-generator 
plant to meet the increased demand for energy for both power and 
lighting (p. 716). 

Brighton Corporation have approved the recommendation of the 
Electricity Supply Committee advocating the reduction of the charge 
for current to large consumers. 

Birmingham Corporation have instructed the Tramways Com- 
mittee to report on the advisability of the adoption of a rail-less 
trolley service to Harborne (p. 714). 

Bethnal Green (London) Council have referred back the recom- 
mendation of their Electricity Committee to take a supply of elec- 
tricity in bulk (p. 714). 

Croydon Council have decided to seek Parliamentary powers to 
run motor ‘buses and to tax motor ‘buses (p. 714). 

Leicester Council have decided to purchase 10 * 
tramears (p. 715). 

London County Council Highways Committee recommend a trial 
of petrol-electric self-propelled tramears on one of their tramway 
routes (p. 715). 

Parliamentary.—The result of the proceedings before the House 
of Lords Committee on the Sheftield Corporation bill is that the 
proposed clause giving the Corporation a free hand to enter into 
contracts for wiring and fitting has been disallowed. thereby atfirming 
the decision of the Court in the action brought by Mr. Davidson 
against the Corporation. So far as the ^ model clause " meets the 
Corporation s requirements, this has been incorporated in the bill. 
(p. 711). 

The House of Lords has decided to make the permission to use of 
trailer cars on the L.C.C. tramways subject to revocation by the 
Board of Trade (p. 711). 

A House of Commons Committee has passed the Lanark County 
Tramways Bill (p. 711). 

The House of Commons Committee on Private Bills (group J) has 
reported in favour of the confirmation of the Cheltenham Electric 
Lighting Order. The House of Lords Committee on Unopposed Bills 
has also given its approval (p. 712). 


pay-as-you-enter ” 


Legal.—The arbitration proceedings between the National Tele- 
phone Co. and the Postmaster-General are adjourned until October 
15th (p. 712). 

A decision of the Judicial Committee of the Privy Council in a 
dispute between the Toronto & Niagara Power Co. and the Corpora- 
tion of North Toronto is reported (p. 712). 

The Recorder of Dublin has given his decision in regard to the 
valuation of tramway lines in Kingstown. Blackrock aud Pembroke 
(p. 712). 

Companies Meetings and Reports.—Meetings of the following 
companies are reported : Dublin United Tramwavs Co., East London 
Railway Co., Edmundson's Electricity Corpn., Great Northern & City 
Railway Co., London, Brighton & South Coast Railway Co. , Mersey 
Railway Co., Metropolitan Electric Tramways and Metropolitan 
Railway Co. (p. 721). y i 


PERSONAL NOTES. 


Mr. C. Hamilton Wickes, formerly H.M. Trade Commissioner for 
the Australian Commonwealth, will shortly proceed to Canada to 
take up the position of H.M. Trade Commissioner for the Dominion. 
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Mr. J. P. Kemp, resident engineer at the Corporation's power house, 
Summer-lane, Birmingham, is leaving London on Aug. 23 to take up 
the position of chief engineer to the Para Electric Railways & Light- 
ing Co. 


APPOINTMENTS VACANT AND FILLED. 


A technical assistant is required in the mains branch of Sunder. 
land Corporation electricity department. Commencing salary 50s. 
per week. Applications to the engineer and general manager, Mr. 
Alfred S. Blackman, Electricity Offices, Dunning.street, Sunderland, 
See an advertisement. 


A constructional engineer is required for Birmingham Electric 
Supply Department. Must have had experience in the manufacture 
and erection of high-pressure steam turbo-alternators and other 
steam and electrical central station plant of modern design. Com- 
mencing salary £400. Applications (on forms supplied by the secre- 
tary) to the City Electrical Engineer by Aug. 14. See an adver- 
tisement. 


An old established firm, manufacturing electric motor control 
gear as a speciality, advertise for a sales engineer. See advertise- 
ment. 


The Council of Hartley University College. Southampton. invite 
applications for the appointments of (1) professor of physics and 
electrical engineering (salary £300 per annum), (2) lecturer in mecha- 
nical engineering (£150), (3) lecturer in architectural and building 
engineering (£150). Further particulars from the registrar, Mr. D. 
Kiddle, to whom application b y Sept. 9. See an advertisement. 


An advertiser requires an assistant (preferably with induction 
motor experience) for dynamo calculation office. 


There is a vacancy on the cable repairing steamer “ Henry Holmes” 
for a young electrician, competent to test cables. Salary £120, 
rising by £10 annually, with board, &c. Three years’ engagement. 
See an advertisement. 


A test room assistant, preferably with experience in the testing of 
turbo machinery, is required. See an advertisement. 


An advertiser requires an instrument maker. preferably with some 
electrical knowledge, for suspending and adjusting delicate instru- 
ments. 


A mechanician is required for service in the Postal Department of 
Northern Nigeria, Salary £250, rising to £300 per annum. Applica- 
tions by Aug. 16 to Messrs. Preece, Cardew & Snell, 8, Queen Anne's 
Gate, Westminster, S. W. See advertisement. 


Applications are invited for the professorships of (1) chemistry. 
(2) mathematics and physics. and (3) mining and engineering in the 
University of Western Australia. Salary £800 per annum. with 
house, or £100 per annum as house allowance. Applications by 
Oct. 15 to the Agent-General, 15, Victoria-street, London. S.W., or 
the Chancellor of the University, Perth (W.A.). 


London County Council invite applications for the a ppointment of 
chief engineer of the Council and county surveyor. Salary £2.000 a 
year. Applications by 11 a.m. Oct. 7." Forms may be obtained 
from the Clerk. 

An electrician, well up in electric lighting. telephone and bell work. 
Åc., is required for the Middlesex Hospital, Commencing salary 
308. per week. Applications to Electrician, Middlesex Hospital, 
London, W., by Aug. 10. 


One or two draughtsmen. with electrical knowl edge and experience 
iN gearing and mechanism, are required. See advertisement. 


An advertiser requires a test.room assistant, preferably with 
experience in testing turbo machinery. 


An assistant lecturer and demonstrator in civil engineering is 
required for the University of Birmingham. Stipend £150 per 
annum. Particulars from the Secretary. Applications by Sept. I. 


| An assistant lecturer on mechanical engineering is required at Hull 
Municipal Technical College. Salary £150 per annum.  Applica- 
tions (on forms supplied by the Secretary of Education) by Aug. 7. 


A chief assistant engineer is required for Coventry electric tram- 
Ways. Salary £180, rising to £200. Applications to the General 


* 


lanager, Priestley's Bridge Depot. Coventry. 


In the Faculty of Engineering at University College. London, Mr. 
E. Kilburn Scott has been re-appointed lecturer in electrical design 
for the session 1912-13. Mr. A. H. Barker has been re-appointed 
lecturer in heating and ventilating engineering. and Mr. B. JJ. Lloyd- 
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Evans has been appointed demonstrator in the department of 
mechanical engineering. 


Mr. Greenwood Dunn has bsen appointed electrician to the 
Sydney (N.S.W.) Steel Co. 


tM MM € — A —X 
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INSTITUTIONS AND SOCIETIES. 


Institution of Civil Engineers.— The Institution has just received a 
legacy of £5.000 under the will of Sir James Inglis, a former president. 
The legacy is to be applied to the new building of the Institution now 
under construction. 


Institute of Metals.—Next month the annual autumn meeting of 
the Institute of Metals will be held in London for the first time since 
the Institute's formation in 1908. Arrangements for the meeting 
to be held on September 25th and 26th are in the hands of an 
Executive Committee, composed of the London Members of Council 
of the Institute, who have drafted an attractive programme. The 
meeting, for which 10 Papers have been presented, will open at 
10:30 a.m. on Wednesday. September 25th, and will be held at the 
Institution of Electrical Engineers, Victoria Embankment, W.C. 
During the morning a series of Pa pers will be read and discussed. 
Prof. W. Gowland. F.R.S., President. being in the chair. In the 
afternoon members will proceed either to the works of Messrs, Fraser 
& Chalmers, Erith, or to the National Physical Laboratory, both of 
which will be open to their inspection. In the evening there will be 
a reception by the President of the members and their ladies, which 
will take place at the Royal United Service Institution, Whitehall, 
5.W. On Thursday, September 26th, Papers will be read at the 
morning session, and in the afternoon alternative excursions will 
take place. one to Woolwich Arsenal by special steamer from 
the Embankment, and the other a visit to the Brooklands Motor 
Racecourse and Aviation Ground. special motors being provided for 
the convevance of the party. Weather permitting, acroplane com- 
petitions will take place for the Institute of Metals’ aviation prize. 
Anyone desirous of taking part in the meeting should communicate 
With the secretary, Mr. G. Shaw Scott, M.Sc., Caxton House, West- 


minster, S.W. 
ee eee 
EDUCATIONAL NOTES. 


Crystal Palace School of Practical Engineering.—The 119th award of 
certificates took place on Tuesday morning last in the school at the 
base of the South Tower of the Palace. Sir Maurice Fitzmaurice, 
C. M.G., M.A., LL.D., chief engineer to the London County Council, 
presided. 

University of Bristol.—The following are the results of the examina- 
tions in the Faculty of Engineering :—B.Se. degree, with first-class 
honours in mechanical engineering. Dennis Edward Gough and 
Sydney Llewellyn Hall: with second class honours (a) in civil engin- 
eering. Daulat Ram Kochar, (5) in mechanical engineering. Frederick 
Harold Upton. Pass degree :— Alfred George Ellis, Phaka Balwant 
Roy, and Reginald Edward Stradling. The Universit y Certificate in 
Electrical Engineering has been awarded to Wilfred Arthur Perrett ; 
and the following students have passed the Intermediate Examination 
for the B.Sc. degree :—Herbert Cecil Edgar Cherry. Robert Henry 
Collyns. Ernest Hira Lal Singh Greet, Philip Digby Harding, Alfred 
Cyril Higgs, Henry Wolfe Jacobs. Mohamed Ibrahim kahil. Edwin 
Gifford Moody, Jai Ram, John Rogers, Frederick Stanley Northcote 
Sheppard, John Arthur Smale, Cecil Bainbrigge Wigan. 

Imperial College of Science and Technology.—4At the meeting of the 
Education Committee of the London County Council last week the 
Higher Education Committee presented a report on the subject of 
this college. It mentioned that the Treasury had decided to allow 
the governing body additional grants of £5,000 in respect of each of 
the sessions 1910-11 and 1911-12, and £10.000 (making £30,000 in 
all) in the session 1912-13, and had further agreed that the annual 
grant to the college should be fixed for five years at £30.000. As the 
governing body had agreed to regulate their expenditure by their 
assured income, the sub-committee recommended that the County 
Council should be asked to increase its grant to the college from 
£8.000 to £13,000 a year. This recommendation was unanimously 
adopted. Mr. C. Jackson, a member of the governing body of the 
college, assured the committee that the work was proceeding on the 
right lines, and said that the new buildings, though not extravagant, 
would amply fulfil all the requirements of technological research. 
He complained, however, that the support accorded to the college by 
the Government was utterly inadequate. 


Sonie notes in regard to courses of instruction at the Universities 
and Technical Colleges will be found on p. 713. 
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BURTON-UPON-TRENT ELECTRICITY SUPPLY 
ACCOUNTS. 


The smal electric supply undertaking at Burton-upon- 
Trent has during the past year made very satisfactor y progress, 
and the surplus is greater than on any preceding occasion. 

The most gratifying feature of the annual report of Mr. T. 
Hall, the borough electrical engineer and tramways engineer, 
is the increase shown in the output of both private lighting and 
power units. As regards the former, the number sold for the 
12 months ended March 31st last was 345,766, compared with 
323,070 units a year ago; that is an increase of over 7 per 
cent. There was an increase of about the same percentage 
last year, as against a decrease in 1910. It is evident, there- 
fore, that the depression has quite passed away. During the 
12 months 78 new lighting consumers were connected, bringing 
the total number of such consumers to 742. 

As regards the power supply, the substantial growth of almost 
50 per cent. is recorded, which is attributed by Mr. Hall to the 
exceptionally hot summer of last year. The output was 
1,016,071 units, compared with 690,210 units in 1911; whilst 
a satisfactory increase was also shown in the connections, 22 
motors being added, representing 134 m.P., and bringing the 
total connections to 1,221 H.P, 

Electric heating appears at last to be making headway ; at 
any rate, the number of units sold for this purpose has increased 
82 per cent., the output for the past year being 26,522 units, 
as against 14,585 to March 31, 1911. The reduction in price 
for heating units, which came into force last year, was doubtless 
responsible for much of the development. The equivalent 
of about 26 H.P. in heating apparatus was connected, bringing 
the total heating connections to 75 H.P. 

To set against the above increases there is a diminution in 
the output of tramway units of 23,904, due to the adoption of 
car meters. As, however, the tramway energy 1s becoming a 
much smaller proportion of the total sales, its effect is likely 
to become of small importance. The traction supply com- 
prised 572,569 units used by the Corporation tramways and 
46,772 units sold to the Ashby Light Railway, making a total 
of 619,341 units, as against 643,245 units in the previous year. 
The reduction is shown both in the supply to the Corporation 
cars and in the sales to the light railway. 

The whole output for all purposes was 2,009,500 units, an 
increase of just over 20 per cent. 

The maximum lighting and power load was 689 kw., an 
increase of no less than 165 kw., compared with that in the 
previous vear. The increase is partly due to new consumers 
and partly to several power consumers being unable to restrict 
their demand during the period of maximum load. Including 
the tramways, the total maximum load was 1. 064 kw., and the 

capacity of plant installed 1,710 kw. 

The load factors were, for lighting and power, 23-03 per 
cent.; for the traction units 19-07 per cent. ; and for the whole 
supply 21-56 per cent. It 1s interesting to notice that in this 
case the tramway load has the effect of reducing the load 
factor on the station. Considering this disadvantage and the 
small output, the price of 1-37d. per unit charged for the 
traction supply is not unreasonable. 

The average price received per unit will be found set out 
below in our analysis of the revenue. The low average figure 
of 0-87d. per unit sold for power supply is certainly note- 
worthy; and the industries of the town should undoubtedly 
benefit from the cheap power supply provided. In addi- 
tion, a considerable sum is handed over for the relief of the rates. 
The results of the year's working, therefore, reflect great credit 
on the management. 

The various items in the expenditure side of the accounts 
are set out below. It will be seen that there are no striking 
changes compared with last year’s figures, the tendency on the 
W hole, however, being in a downward direction. One of the 
exceptions is the fuel item, which shows a slight increase, 
chiefly accounted for by the railway strike of last vear and the 
coal strike of a few months ago. Under normal conditions it is 
probable that a saving would have been shown. The present 
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figure of 0-26d. per unit sold is, however, low for a small under-. 


taking. 


Some idea of the steady progress made can be gathered 


from the fact that the total costs, including capital charges, 
were 1:82d. in 1909, 1-73d. in 1910, 1-54d. in 1911 and 1-34d. 


for the year ended March 31st last. 


The following is an analysis of the expenditure and revenue,. 
with the amount per unit sold of each item :— 
Cost per unit sold. 


Generating Costs. 


1911-12. 1910.11. 


IT OC" RT C £2,203 ... 0-26d. ... 0-254. 
Oil, waste and stores — ..................... 377 ... 0-04d. ... 0-054. 
hoo C 1,260 ... 0-15d. ... 0:174. 
Repairs and maintenance — ............... 915 ... O-1Id. ... O-11d. 
Total Generating Costs ............... £4,755 ... 0-56d. ... O- 58d. 
Distribution Costs. 
itur eme c crc £5] ... O-Old. ... 0-01d. 
Maintenance of mains, meters, &c. ...... 351 ... 0-04d. ... 0-04d. 
Total Distribution Costs ............... £402 ... 0-05d. ... 0-05d. 
Management, &c 
Salaries. ccantosadeg cards oven bowed awe miaseves £42] ... 0-05d. ... 09-061. 
Printing and stationerv.................ees. 44 ... O-0ld. ... 0-Old. 
Insurance and miscellaneous | ............ 128 0-02d. ... 0-02d. 
Total Management, &c. ............ £618 0-08d. . 0-09d. | 
Rents, rates and taxes ............... cce £592 ... © -07d. 0-094. 
TOTAL COSTS (ec capital charges) ........... £6,637 0-76d. 0:81d.. 
Capital Charges. 
Interest o ote o is caveat tnd ui EUU ME COME £1,928 ... 0-23d. 0-73d. 
sinking fund. esee sess voto aM eed 2,894 0-35d. 0-73d 
To‘al Capital Charges ..................... £4,822 ... 0581. 584. 0-73d. 
TOTAL COSTS (inc. capital charges) ......... £11,189 ... 1: 34d. 1:54d. 
Revenue frum Sale of Energy. 
Private Titi oeeie panas £6,671 ... 4-03d. ... 4-65d. 
Street lighting re M—— —— 33 ... 300d. ... 3-00d. 
Motors- cor RE 3,695 ... 0-87d. ... 0-89d. 
Heating” aoiu vix IUS cases DUE NNENES 131 ... 1:18d. ... l-65d. 
Trama  "—————— 3.295 ... 137d. ... 1-37d. 
Ashby Light Railway |... eere 253 1-30d. ... 1-30d. 
£14,068 l:68d. ... 1-87d. 
Other Revenue. 
Rent of meters ............... eee enne £10. oe cx 
Rent of motors ..............-eeeeee eee ten TG — 
Interest and miscellaneous ............... 87 . — — 
£203 ... 0-03d. . 0-0ld.. 
TOTAL REVENUE...............c cere rennen €14.271  17l1d. 1884. 
rD9Dwr MEC" "PE £3,082 ... 0-37d. 0-34d 
This surplus was allocated as follows :— 
pu of motor suspense account .......ssssseeeeeeen enne £208 
Capital Costoof Mettis aisseokesii ous tase hee sapete IET erae 154 
Contribution to rates 1.53 cce veceu Eae ec REA d poles Vuaa cum 1,000 
Carried to renewals fund ............LLeeeeeeeeeeeee eese nenne £1,720 


The above item of £208 wipes out the outstanding debt for 
stock motors. The renewals fund now stands at £7,298, or 


8j per cent. of the capital expenditure, which at March 31, 


1912, amounted to £85,306. 


From the report of Mr. A. B. Slater, general manager of the 
Burton Corporation Tramways, we notice that the current 
consumption per car-mile, including the Ashby Light Railway 
cars, was 1-17 units, compared with 1-22 units a year ago. 
Considering the Corporation cars only, the figures are 1-13 and 
1-20 units ‘respectively. The fluctuation in the energy con- 
sumption per car-mile from year to vear is interesting. Start- 
ing in 1903-4 at 1-98 units, it increased to 1-35 units in 1904-5, 
decreascd to 1-16 units in 1906-7, and then steadily rose to 


1:27 units in 1909-10, decreasing again during the last two years. 


The present current consumption of 1-13 units is the lowest 
recorded at Burton, and the manager mentions that a slightly 
lower consumption has only been obtained by 10 undertakings. 


Mr. T. Hall, the borough electrical engineer, is also engineer 


to the tramway undertaking, and in his report on the latter 


says that, although the tramways had been in operation over 


8} years, they were again free from fractured trolley wires. 
Two fractures, however, occurred on the leased lines. 
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A NEW ARC LAMP FOR POLYPHASE CURRENT.* 


BY W. WEDDING. 


Attempts to make polyphase arc lamps go back to 1896, when 
‘Elihu Thomson proposed in his American patent No. 571.463 to 
-regulate an arc lamp with three carbons by the reaction of electro- 
-magnetic fields. The English patent 11,237 of 1901 does something 
similar. There is another construction proposed by E. W. Rice in 
his American patent 11,916 of 1901, where the are is passed between 

an upper movable carbon and two lower fixed carbons. In Carolan's 
English patent 4.645 of 1903, the carbons of a polyphase lamp are 
electromagnetically operated through racks. Weintraub’s English 
tent 13,908 of 1904 proposes the use of choking coils, and has 
either three or four carbons. T. L. Carbone’s German patent 181.019 
of 1905 proposed to obviate irregularities by adjustable resistances 

and self-inductions, and in his patent 180.702 of 1905 he proposes the 
use of electromagnetic blow-outs. Lately Konecke in the German 
patent 221.488 of 1909 proposed three motor-reguiators. and Righi 
in 1910 extended Mercanton' s experiments of 1904 with four carbons. 
Still nothing really practical has resulted. 

A polvphase arc lamp must light up with certainty, and the carbons 
-must burn away so that the current and voltage in each phase remain 
approximatelv constant. In spite of occasional disturbances the 
three carbon tips should remain sensibly in one horizontal plane. AU 
previous attempts have failed in these respects. The new lamp, to 
be described in the present article. is due to Schaffer, who gives to 
each of his three carbons a movement in two different directions. 
"That is, he allows in the first instance to cach carbon the possibility 


‘Fig. 1.—SHoWISG THE GENERAL ARRANGEMENT OF THE MECHANISM. 


«of a sideward movement in a horizontal plane, thus permitting the 
arc to be started. If it starts quite regularly the three tips will 
‘Temain in one horizontal plane, and the three carbons are consumed 
‘at the same rates. When they have burnt away to a certain extent 
‘the three carbons are simultaneously and equally fed downwards 
by the three controlling electromagnets. This is the normal pro- 


-cedure with steady burning, the three phases being equally loaded. 


But this seldom takes place in practice; there are generally small 
irregularities in burning, and the three tips will often be found not to 
lie in one horizontal plane. Fig. 1 shows diagramatically the general 
mechanism. Here the carbon 1, which is controlled by a flexible 
cord 6, passing round the pulley 7, slides up and down on the holder 3. 
The figures 9 and 10 show the corresponding cables for the other two 
carbons, all the cables being wound round the pulley 5. Pawl 20 
-maintains the controlling mechanism in position. When current 
passes through the electromagnet 19 the core 18 acts through the 
intervening linkwork on the part 11, and gives the horizontal 
movement, already spoken of ; if the current in any carbon increases, 
the motion of 11 increases correspondingly, and effects an adjust- 
ment between the three carbons. When after a time all the arcs 
have become so long that the current has fallen to a sufficient extent 


* Abstract of an article in the '' Elektrotechnische Zeitschrift.” Paper 
read before a mceting of the Elektrotechnische Verein. 


one of the carbons will have reached the full limit of the possib!e 
movement sideways; the core 18 is pulled upwards by the spring 
so that the pawl 20 is released by the action of 23 on 22, and all 
three carbons are simultaneously fed downwards; the current 
therefore rises. the paw! 20 checks the feeding mechanism, and the 
further movements of the carbons are repetitions of those already 
described. 

The carbon tips project through a reflector of refractory material, 
which is bound round with an iron ring. carrying magnets for the 
purpose of deflecting the ares. In the latest type of 10-ampere lamp 
these blow-out magnets are dispensed with. If no current passes 
through the lamp the end of the lever 23 presses on the lever 22, 
raising the pawl and freeing the regulating mechanism; it is possible. 
therefore, that the earbons may be fed too far ina downward direction. 
There will then be a tendency for the lamp to burn on too low a 
voltage. This is obviated on the new mode! by an electromagnet 
which is connected between two terminals of the lamp. and has the 
indirect effect of locking the feeding mechanism by the action of a 
spring. which only comes into operation when the current is switched 
off. thus allowing a paw] to come into operation. The carbons can 
therefore only be fed forward so long as this pawl is released, i.e.. 
during such time as the voltage is supplied to the terminals of the 
lamp. 

The tests which have been carried out at the Charlottenburg 
Polytechnic over a period of six months may now be described. 
With the first model that was supplied the voltage was 31-3, and the 
mean current 9-7 ; the mean consumption in each phase was 160-6 
watts, and the power factor was 0-92. The mean hemispherical 
candle-power was 2.879, which works out to 0-167 watts per Hefner 
candle-power. Excello carbons, 8mm. in diameter, were used. 
The periodicity was varied between 18 and 56, and the figures that 
were obtained showed, comparatively speaking. very slight varia- 
tions. This showed that the periodicity had very little effect 
on the burning of the lamp. and the light was very fairly steady even 
with a periodicity of 18. Usually with a frequency less than 50 
there is à serious flicker with an alternate-current are ; but with this 
polyphase lamp the effect of the three arcs scems to be to neutralise 
any tendency to the production of Hicker in the general illumination. 
{t is possible to move at any speed in the neighbourhood of such a 
lamp without experiencing any sense of uncertainty ; and this seems 
to show that it can do what a single-phase lamp cannot do, and 
that it is reasonable to compare it with a direct-current arc. The 
following figures were obtained on a model that was regulated by 
hand, the readings being taken with a voltage that varied between 
30 and 105, the current being kept constant at 10 amperes The 
mean lower hemispherical candle-power was determined by 
Ulbricht's sphere, 2 metres in diameter. 


Volts. Current. Watts. C.p. Efficiency. 
30-4 10-3 531 3,270 0:162 
32-7 10-1 557 3,300 0:169 
36-9 0-9 606 | 3,740 0-162 
42-1 10-0 | 700 | 4,420 0-158 
54-1 10-2 950 | 6,080 0-156 
57-8 10-1 1,005 6,480 0-155 
63.2 10-2 1.107 ' 6,990 0-158 
66-0 10-1 1,165 7,980 0-146 
67-0 10-1 1,195 7,500 0-159 
65-3 10-4 1,185 8.850 0-134 
06-2 10-4 1,198 | 9.100 0-131 ; 
67-8 10-2 1,200 9,320 01299 ` 
88-2 10-2 1,523 3,770 0:404 
91-0 10-0 1,575 2,590 0-608 
104-7] 9-6 1,700 | 971 1-752 


This shows that with a voltage of 70 we obtain the maximum 
illumination of 10,000 c.p. Curves were constructed showing the 
relation of volts to candle-r*-ver, and to watts per candle-power ; a 
large number of such curve: were constructed out of figures obtained 
in many tests ; but the curves always agreed substantially in shape. 
The specific consumption, measured in watts per candle-power, 
reaches a minimum for a value of the voltage which lies between 60 
and 70. Afterwards it rises very considerably, and this is probably 
due to the cooling effect produced in a long arc. These measure- 
ments show that for the best efficiency the lamp must burn with a 
fairly long arc. Tests were then made, using a clear globe, and 
though the lamp under test was of an experimental type, and had to 
be regulated by hand, it was found that with a mean voltage of 62-3, 
and a current of 10 amperes, and a mean consumption of 1,100 watts, 
the lamp gave a light of 11,052 Hefner candle-power. The specific 
consumption was therefore 0-1 watt per candle-power. The lamp was 
then turned round a vertical axis through 30 degrees at a time, but 
this did not have any sensible effect on the amount of hight emitted 
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in any given direction, the effects of the three ares and the three 
craters appearing to balance one another. 

Further tests were made with carbons of different sizes. The 
results are given in the above table. 

By means of a transformer the network voltage of 110 was 
modified to suit the different cases. The various columns in the 
table explain themselves. If the figures are rounded off, and we 
assume the lamp to be fitted with a clear glass globe, it may be said 
that a 10-ampere polyphase lamp on an applied voltage of 112 
consumes 1.200 watts, and gives, roughly speaking, 12.000 c.p. ; it 
burns not more than 30mm. in the hour on each carbon, which 
amounts therefore to 90 mm. for the three combined. These results 
may be compared with those obtained with existing flame ares 
having two carbons. 

Let us suppose the new polyphase are lamp to be provided with | 
9mm. carbons and to take 16 amperes; if. then, it absorbs 1.200 watts 
and has a specific efficiency of 0-1 watt per candle-power, it will give | 
12,000 Hefner candle-power. The hourly consumption of the | 
carbons will be 87 mm. in length or 5-54 cubic centimetres in volume. j 
If the same lamp had 12 mm. carbons and took 1.245 watts, it | 
would give 9,000 hemispherical candle-power. and consume a length 
of 46-5 mm. of carbon in the hour, or a volume of 5:26 cubic centi- 
metres. If no particular importance attaches to the candle-power we 
have in the latter case about half the hourly consumption of the 
carbons that we have in the former case, judging the consumption 
from the point of view of length alone, t.e., from the time that will 
be required before the carbons will need to be retrimmed. If now 
the four arc lamps that were exhibited at the lecture were to be re- 
placed by four ordinary flame arcs, taking 0-2 watt per hemispherical 
candle-power, running on the same alternate-current voltage. they 
would take in all 2.240 watts, giving 9,000 c.p. Let us assume in | 
this case with 9 mm. carbons an hourly consumption of 30 mm. ; the 
8 carbons would therefore burn away at the rate of 2.400 mm., i.e., 
a volume of 15:3 cubic centimetres would be consumed in the hour. 
From this it appears that the carbon consumption of the polyphase 
lamp is only a third of that of the tlame ares, that it takes only half 
the energy, and gives 33 per cent. more light. Or if the candle-power | 
is taken as being the same in the two cases, viz., 9.000, it takes half 
the energy and burns twice as long with one trimming of the carbons. | 
The cost of the new lamp is not yet certain, seeing that the manu- 
facture is only in the experimental stage. If comparison is made 
with the single-phase are lamp. which generally requires a transformer, 
or failing this, a choking coil (a device not viewed with much favour 
by the central station), the new lamp appears to advantage, and in 
the special case in which it is applicable -it has the merit of loading 
the mains equally. One peculiarity of this polyphase lamp lies in 
the fact that the arcs are very long, and the carbon consumption is 
so much smaller in comparison with other lamps that considerable 
economies in maintenance and attendance are likely to result from 
its substitution for the usual flame arcs. 
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A METHOD OF COMPARING CAPACITIES AT 
VARIOUS FREQUENCIES.* 


BY ALBERT CAMPBELL. B.A. 
(From the National Physical Laboratory.) 


For the accurate determination of a capacity in terms of a resist- 
ance and a frequency Maxwells commutator method is well known. 
It gives excellent results with condensers of all kinds, and two capa- 
cities can be compared with one another, by testing one after the 
other. by this method. But such a comparison cannot be made 
quickly. 

It would be possible to avoid this trouble by having two separate 
complete bridges with the two commutators mounted on one spindle ; 
but a simpler method is shown in the diagram herewith. This gives 
à comparison under much the same conditions of charge and dis- 
charge as hold in the Maxwell method. A rotating double commu- 
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DOUBLE COMMUTATOR METHOD. 


tator is arranged to charge and short-circuit each condenser simul- 
taneously, the resistances R and $ and the frequency being such that. 
the charge and discharge are practically complete for both K, and Kz 
in each cycle. The galvanometer must be of long period. 

First assume that the two commutators are so mechanically perfect 
that their corresponding contacts are made simultaneously. When 
K, and K, are of the same type as regards absorption and leakage, 
the current through the galvanometer will be practically zero at 
every instant if R/S— K;/K,. * 

If the condensers are not of the same type an alternating current 
will pass through the galvanometer, but, by suitable adjustment of 
the ratio R/S, the mean current can be brought to zero and an exact 
balance obtained. To a near approximation we may then take 
K,/K,= R/S. 

Especially at tolerably high frequencies it is not possible to ensure 
that the two commutators start the charging of each condenser at 
precisely the same instant,f and so, to eliminate any errors due to the 


* Abstract of a Paper read before the Physical Society. A short 
account of the discussion was given in our issue of April 12, 1912, p. 29. 

t Mr. D. W. Dye has suggested that this could be ensured by arranging 
another part of the commutator to break the battery circuit at A just 
before, and make it just after, the condensers come into connection with 
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| 
.difference between the two commutators, a second balance should be 
taken with the commutators interchanged. The mean of the two 
results gives the ratio of the capacities to a high degree of accuracy. 
"The truth of this statement has been established by experimental 
.evidence. 

When the condensers differ nich in absorption the complete 
theorv of what occurs during the periods of charge is very difficult. 

The advantages of the method are that alternating current is not 
required, and that. as a direct-current galvanometer is used, very 
high sensitivity can be attained. 

The methods (such as Wien's or Carev Foster's) in which alter- 
nating current is used are really preferable. although, when the 
highest accuracy is desired, the very small residual inductances of the 
resistances used have to be taken into account. The latter methods 

.employ a sine wave voltage. the commutator methods a voltage of 
square-topped wave form. A long series of experiments which we 
have made appears to have established the following relation bet ween 
the methods. For condensers with negligible leakage the results of 
the two kinds of method are in agreement. provided that the respec- 
tive frequencies are chosen so that the period of charge (or the equal 

riod of discharge) with the square-topped wave is equal to 2/z 
times the half period of the sine wave. When this condition is satis- 
fied; the results given by the two kinds of wave fornis come into 
agreement within one or two parts in 100,000 over a wide range of 
frequency. By "leakage " 1 here mean what is sometimes called 
e direct-current leakage." 

An account of the experimental work here mentioned will appear 
in a Paper shortly to be published on the determination of the ohm 
An absolute measure. 


SOME RECENT ADVANCES IN THE MEASUREMENT 
OF LIGHT AND ILLUMINATION.* 


BY J. S. DOW AND V. H. MACRINNEY. 

Swnmary.—The authors first deal with the progress that has been 
made in the design of apparatus for measuring illumination, afterwards 
passing on to consider some practical applications cf such measurements, 
and to a description of a new apparatus for studying the distribution ol 
licht. 


Perhaps the most interesting feature of the progress during the past 
10 years in the measurement of light and illumination has been. not 
so much the actual advance in the construction of apparatus as the 
-change in the view-point from which measurements of light have 
been regarded. Special retinements have been introduced in the 
laboratory where photometry has been carried to a high stage of 
precision and accuracy. But at the same time there has been a 
growing recognition that the measurement of light and illumination 
is not only of considerable industrial consequence, but a fairly simple 
and feasible process in the hands of others besides the expert. With 
the beginning of the new century a marked interest in measurements 
-of illumination began to be shown. and quite a number of simple 
instruments of this kind have since been devised. For practical 
purposes the actual illumination in a room. on a table, desk or paper, 
is often of much greater importance for the lavman than a knowledge 
of the amount of light given by the lamps emploved. 

In order to secure the twin qualities of simplicity and portability 
some concession as regards accuracy may well be made. For the 
great majority of practical purposes it may safely be said that an 
accuracy of 5 or 10 per cent. is ample, while one can imagine circum- 
stances in which an even greater scope might be permissible. For 
the moment, what is chiefly necessary is to provide apparatus so 
simple and easy to use as to popularise the measurement of illumi- 
nation, and enable important large variations to be observed and 
recorded. Again, it will be admitted that the fluctuations in the 
light available in practice are often considerable. For these reasons 
it might, perhaps, be suggested that a somewhat excessive stress has 
sometimes been laid on accuracy, essential as this doubtless is inthe 
laboratory. For the complexity which this extreme accuracy entails 
prevents the ordinary man from making use of photometry, and 
limits its practical applications. Since the authors became interested 
in this subject they have been struck by the great variety of uses to 
which photometry can be put, and many most interesting and un- 
suspected applications have come to light. During the last few 
years the Uluminating Engineering Society has been instrumental 
in showing the great value of measurements of illumination in the 
school, library and workshop, and this latter question has recently 
received close attention from the Home Office. Without some means 
-of measurement it would be difficult to specify the exact conditions 


* Abstract of a Paper read befure the Optical Convention. 


of illumination required for certain practical processes. But once 
we have available simple instruments for the purpose the possi- 
bility of doing so becomes much less remote. One cannot expect an 
instrument to tell on? everything about the conditions of illumination 
in a building. But it provides us with a record, and is. therefore, a 
valuable adjunct to personal impressions, Tae authors then describe 
the Holophane Lumeter as being an apparatus suituble for photo- 
metric work under the conditions specitied. 

Allusion has already been mad? to the value of measurement; of 
illumination in practice, Not only do such measurements constitute 
a valuable record, but thov enable the lighting engineer to verify 
his calculations and to demonstrate to consumers the effect, of a 
certain change in their installation. It is not uncommon to meet 
consumers Whose personal impression leads them quite astray in 
judging an alteration of this kind. their views being based on exami- 
nation of the apparent brightness of the lighting units rather than 
the actual working illumination provided. By the aid of a simple 
measuring instrument the engineer has little difficultv in showing 
that the recommended form of shade and retlector leads to an 
increase in the illumination in desirable directions. In cases in 
which the present installation clearly gives too low an Yumination a 
measurement tells him how much it must be inero»ssed. and what 
types of lamps and fixtures ought. therefore. to be introduced. A 
study of the transactions of the Hluminating Enginecring Society 
during the last two vears will serve to show how large à part actual 
measurements of illumination in schools, railwavs, libraries, &c., his 
plaved. But it may be observed that in many of the problems in 
illumination that have recently come to the front, measurements 
of surface-brightness ar» demanded to an equally great extent. For 
example, in considering the comparative advantages of direct and 
indirect lighting. the respective brightness of the walls and ceiling, 
and the distribution of this brigntness are all-important. In 
preserving a record of the conditions of illumination in a room it is 
often desirable to map out not only the illumination on the working 
level, but the brightness of surrounding objects. Again, another 
point which is now exciting much attention is the desirable intrinsic 
brillianey of the sources themselves. Some authorities assert that 
illuminants should be so screened and shaded that their brightness 
does not exceed 2 or 3 c.p. per square inch of radiating area, while 
others would place the limit even lower. Now it is not easy to 
measure the actual brightness of such objects directlv in the same 
wav as the illumination on a table, owing to the fact that the values 
are far outside the eustomary range of portable photometrie instru- 
ments as usually constructed. But it may be observed that a surface- 
brightness of 2.000 ft.-candles is equivalent to about 44 c.p. per 
square inch. and a hrillianey not exceeding this figure could, there- 
fore. be measured by the above instrument. In connection with 
industrial processes again, it is a great advantage to be able to 
measure illumination in any plane. and even in places which are only 
accessible with difficulty. In many cases this can be done easily 
with an apparatus utilising a separate test-plate. The standard 
screen can readily be placed at any point where it is desired to take a 
measurement and observed from a distance. When it is only desired 
to obtam relative values, and to determine surface-brightness, it is 
not necessary to do even this, since one has only to point the instru- 
ment at the object to be examined. Many practical cases occur in 
illuminating engineering in which such measurements are all that is 
needed. especially when it is only desired to study the distribution 
of illumination on a surface, e.g.. on an illuminated placard or 
ceiling. 

The possibility of measuring illumination and surface brightness 
carries with it the possibility of determining the relative reflecting 
power of a surface. All that is necessary is to measure the surface 
brightness at a given spot and then to place the white celulloid test- 
card in position and measure the illumination. A simple calculation 
shows the relative reflecting power of the surface as compared with 
the test-card. This method can be readily applied to the wall-papers 
in any room lighted by natural or artificial light. It may be men- 
tioned in passing, that as a result of experiments in many different 
schools, libraries and private houses. a surface-brightness of 0-3 ft.- 
candles seems to be about what is usually needed to give a room a 
cheerful appearance. In some cases, however (e.g., in a library), a 
more subdued effect is preferred, and walls with a surface-brightness 
of only 0-1 ft.-candle mav be found. The reflecting power of wall- 
papers has frequently a not inconsiderable effect on the conditions of 
illumination in rooms lighted by artificial means, and a series of 
experiments was recently carried out in a small room equipped with 
various Wall-papers in order to ascertain in what respects calcu- 
lations based on the use of holophane reflectors and tungsten lamps 
would have to be modified by this factor.* It was found that 
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approximate rules could very readily be derived. It may be observed 
that the reflecting power of coloured materials depends to some extent 
on the quality of light by which they are illuminated, and the same 
results will not be secured by natural and artificial light. This fact 
has been recently utilised by Mr. T. E. Ritchie,* of the Union Electric 
Co., as a means of testing the resemblance of various artificial illu- 
minants to daylight. One other quality of reflecting surfaces which 
is not only of consequence to the lighting engineer. but plays a part 
in many physical problems, is their " matness." An interesting 
illustration of the occasional advantage to be derived from using 
semi-polished surfaces is afforded by the silvered or aluminium 
powdered screens sometimes used for cinematograph work. When 
such screens are used, the majority of the light is reflected directly 
back to the audience, so that the method is only applicable in fairly 
long and narrow rooms. From some tests which one of the authors 
recently carried out on materials of this kind. it would appear that the 
brightness of the image on à cinematograph screen (usually of the 
order of 1 ft.-candle) might be increased as much as ten times under 
favourable circumstances. It need not be said that the same 
appliances which serve for the measurement of reflecting power can 
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suggested by Dr. Sumpner,* who found that sufficiently accurate. 
results for practical purposes could be obtained by the use of a cubical 
box with a whitened interior instead of an Ulbricht sphere. 


The 
Ulbricht sphere appears to have proved its practical utility for many 
commercial light sources. Yet the experience of the authors leads. 
them to doubt whether it would give sufficiently accurate results 
in the case of sources equipped with a highly concentrating reflector.. 
But in any case, as explained above, it is desirable to furnish a polar 
curve of an illuminant as well as its mean spherical candle-power. 
The determination of curves of this kind, and the somewhat elaborate 
calculations by which the mean spherical candle-power is determined, 
form possibly the most laborious part of commercial photometry. A. 
great deal of ingenuity has recently been expended on the simplifica- 
tion of these calculations. But there seems room for more to be done 
in the direction of facilitating the experimental part of the work, and. 
the authors have recently devised an apparatus which seems to have 
merits in this respect. It may be mentioned that a similar method 
has been worked out by Dr. Clayton Sharp and was described in & 
leeture before the Johns Hopkins University, Baltimore, U.S.A., in. 
1910. The device employed by the authors was. however, worked out 
independently as a result of experience with the Holophane Lumeter. 
At the time of his Paper, before the Illuminating Engineering Society, 
on “ The Effect of Wall-papers on Illumination," in Apri}, 1911, Mr.. 
Waldram, at the authors’ suggestions, applied the Holophane- 
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Fic. 1.—NEw FORM OF POLAR CURVE 
APPARATUS. 


also be used to measure the absorption of glasses, gelatines and 
solutions. "This is à point of interest to the optical industry, for it is 
well known that much remains to be done in the matter of producing 
glass of specified absorbing power. It is conceivable that tho 
examination of the reflecting or absorbing power of precipitates and 
solutions would also be of service to the chemist and physicist ; 
an interesting case has come to our notice in which the retlecting 
power of the powder as measured by the holophane lumeter, was 
utilised as an index to the quality of a certain class of coal. 

During the last few years it has come to be generally recognised 
that it is not sufficient merely to state the intensity of a source in a 
certain direction, or even to give its mean spherical candle-power. 
It is also most important to show how the light is distributed. 
especially as the natureal power curve of light distribution from an 
illuminant can now be modified very greatly by the use of suitable 
globes and reflectors. This tendency is illustrated by the great 
variety of holophane prismatic globes and reflectors which enable 
the distribution of light from a lamp to be entirely altered—either a 
“ spreading " or a “ concentrated " effect being obtained, as local 
conditions demand. Progress has recently been made in the design 
of a convenient apparatus for measuring the mean spherical candle- 
power direct, such as the Ulbricht globe, the Matthews integrating 
photometer, &c. Two years ago a further simplification was 
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Fic. 3.—APPARATUS SHOWING MIRROR 
IN POSITION. 


Lumeter for the purpose of obtaining approximate polar curves of 
light distribution from a lamp actually in position in a room. The 
form of apparatus devised by the authors has been developed more 
elaborately upon somewhat similar principles. 

The apparatus is shown diagrammatically in Fig. 1. Fig. 2 is 
from a photograph illustrating its general appearance. It is mounted 
on à substantial base, B ; the lamp to be tested, L. being attached to 
an adjustable rod, D, which ean be moved up and down or to and fro. 
When more powerful lamps are to be tested, it may be desirable to 
remove this arm (which ean be done by means of the sliding piece, C, 
and to hang the lamp from the ceiling. In any case the lamp 18 
brdught central with the point, E (corresponding with the centre of 
the polar curve paper shown at K). The rod, F, rotates about E, and 
carries the standard celluloid surface, G, the distance of which from 
the lamp tested can be adjudged. As F rotates, therefore, the face 
of G is always presented vertically towards the lamp, L, and its 
brightness will be proportional to the candle-power of the lamp in 
that direction. There is also a pointer, I, rigidly connected with F, 
which rotates with it and indicates on the sheet of polar curve paper 
the angle with the vertical which F takes up. It may be added that 
this paper is arranged to be a convenient height (about 5 ft.) from the 
ground. The operation of testing the lamp is as follows: À lamp 
of known candle-power is first placed in position. The standard 
surface, G, is observed through the Holophane Lumeter,{and its 
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distance on the rod is adjusted until the reading of the instrument | 


is some convenient submultiple of the known candle-power in that 
direction. (For example, if the candle-power were known to be 16, 
the reading on the instrument might conveniently be 1-6 ft.-candles.) 
G is then clamped in position, and the lamp to be tested is substituted 
for the standard lamp. The arm, F, is then rotated, the brightness 
of G being noted in each case, and the corresponding candle-power 
marked on the polar curve paper opposite the pointer. The curve is 
thus traced out at once, while the experiment is in progress, and there 
is no need for subsequent calculations. 

When great accuracy is not necessary, it night even be possible to 
use this apparatus even in rooms which have not black walls, and in 
which there is a certain amount of stray light. Under these condi- 
tions we make use of H, which is an adjustable black screen, and 
which can be inserted in any convenient position between the lamp 
and G. If, therefore, there is any question of the readings being 
affected by stray light, a reading is taken first without H in position. 
The brightness of G is then proportional to the illumination due to 
the lamp tested plus the stray light (if anv). The screen, H, is then 
inserted, blocking out the direct light from the lamp tested. "The 
brightness of G is now due to stray light only. Hence, by subtracting 
the latter reading from the former. we get the true value, i.e., reading 
without dark screen—reading with dark screen — true candle-power. 
The advantages of this method may be summarised as follows: 
The quickness and convenience with which the results are obtained. 
The polar curve is worked out automatically while the experiment is in 
progress; there is no calculation necessary. The apparatus is 
simple and portable, and can readily be moved from room to room. 
whilst an elaborate photometric bench, equipped with heavy and 
large mirrors, cannot. Only one observer is needed for the photo- 
metric manipulations, and he can make all the observations in one 
position ; there is no necessity to be continually crossing the room to 
adjust mirrors, &c. By the use of the special screens provided, the 


* apparatus can be used in an emergency in an ordinary room without 


darkened walls, and allowance can be made for stray light as described 
above. lt is expected that the apparatus will be most useful for 
lamps of moderate candle-power (although the fact of the Holophane 
Lumeter reading up to 2,000 ft.-candles obviously enables very 
powerful sources to be tested). Another point in connection with 
this apparatus deserves mention. Experience has shown that in the 
case of a simple source of light it is possible to repeat the curves 
obtained by an ordinary bench method with extreme accuracy. In 
the case of focusing forms of reflectors. however, one precaution is 
necessary, t.e., to arrange for the distance between the illuminated 
photometrical surface and the source of light to be the same in both 
cases. Those who have done much work in testing retlectors of this 
kind are aware that the results depend to some extent on the distance 
at which the tests are made. In the case of a simple light source. 
such as a naked glow lamp, even though it may not be, strictly 
speaking, a point source, practically identical results are obtained 
whatever the distance of testing, because the inverse square law 
applied with reasonable accuracy. But in the cave of concentrating 
reflectors the matter becomes more complicated. We are now 
dealing with light which consists partly in rays which emanate 
according to the inverse square law, and partly with light which is 
concentrated into a parallel or even a convergent beam. It is, 
therefore, desirable to adopt some standard of distance of testing 
such as 10 ft. or 12 ft., this being the nearest equivalent to the distance 
at which the light would be required as a rule in practice. For 
example, if the equivalent candle-power of a lamp is given as 100, it 
would mean that at a distance of 12 ft. one would receive the same 
illumination as would be obtained from an ordinary 100 c.p. source 
obeying the inverse square law at this same distance. Now, in the 
case of apparatus of the type shown in Figs. 1 and 2, it is difficult 
to make the rotating rod long enough to secure a distance of 10 ft. 
This diffieulty can, however, be readily obviated by replacing 
the celluloid sheet by an inclined mirror and directing the beam on to 
the test screen at any required distance in the manner shown in Fig. 3. 
This method has the approval of Dr. Sharp. and his experience is 
substantially confirmed by that of the authors. When testing a 
highly focusing reflector, and sometimes also in dealing with very 
powerful illuminants, this mirror method is preferable. Fig. 3 
shows a photograph of the apparatus with the mirror in position. 
The peculiar advantages of the combination of this form of polar 
curve apparatus with the Holophane Lumeter have been described 
above. The saving in time is often remarkable. owing to the facts 
that a reading with the Holophane Lumeter is obtained more quickly 
than one on a photometrical bench, and that the results are expressed 
direct in candle-power, without any complicated calculations. Not 
infrequently a complete curve has been obtained in from five to ten 
minutes. 

Some experiments have also been made on a new form of portable 
standard of light, and Fig. 4 is a photograph of the first rough model. 


It consists essentially in a low-voltage tungsten lamp which is fed by a. 
portable accumulator packed away in a convenient form of case. <A 
niounted celluloid screen attached to a graduated metal tape is also 
provided in the case and the screen can thus be set up any desired 
distance from the small tungsten lamp, which acts as a secondary 
standard, and any desired illumination produced. It is, of course, also 
possible to illuminate any other photometric surface by this lamp. 
and thus use the apparatus for checking comparison lamps used in. 
photometry in the usual way. The most novel part of the apparatus 
is the means employed of maintaining the voltage across the standard 
tungsten lamp constant. This is accomplished as follows: A small 
carbon filament lamp is run in parallel with the tungsten lamp and in 
series with both is placed a suitable adjustable rheostat. (This can be 
seen on the right at the back of the box in the illustration.) Between 
the two lamps is placed a specially designed form of photometric 
screen by the aid of which their intensities can be compared. The 
two photometric surfaces are inspected through an aperture on the 
side of the box farthest from the observer. The exact nature of 
this screen need not be described in detail. It is sufficient to say 
that the observer sees three slots. When the centre one is in balance, 
that on the left hand is too bright and that on the right hand too 
dark; the side slots thus act as "gauge glasses." In order to 
facilitate accurate judgment a yellow glass may be placed in front of 
the aperture, so as to make the colour of the light from the two lamp: 
appear the same. The action of this part of the apparatus depends 
on the fact that any change in the P.D. supplied by the cell affects the 
two lamps unequally, and therefore puts the screen out of balance. 
Suppose, for example, that the voltage of the cell falls by 1 per cent. 
The candle-power of the carbon-filament lamp will be reduced by 
6 or 7 per cent., and that of the tungsten lamp by 3 to 4 per cent.. 
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This difference is immediately revealed on the photometric screen, 
and it will be observed that the resulting change in brightness is 
practically the same as that of the standard—so that the device is a 
very sensitive means of detecting any change in P.D. When using 
the apparatus the operator first regulates the resistance in such a 
way that the metallic-tilament lamp gives some convenient light, say: 
l c.p. (This is ascertained by comparison with a suitable standard 
in the laboratory.) He then alters the position of the comparison 
carbon-filament lamp until the photometric screen appears to be in 
balance and clamps the lamp in this position. The standard is now 
ready for use, and the position of the comparison lamp should not 
be altered until it eventually becomes necessary to set the standard 
once more. Should the voltage of the cell fall at any time, this will 
affect the lamps unequally, and the changed conditions are made 
evident. By readjusting the resistance he can secure photometric 
balance once more and bring the standard back to its original 
candle-power. A similar adjustment can be made should the voltage 
of the cell be abnormally high owing to its having been recently 
charged. The standard will, therefore, always give the same light 
provided the lamps themselves do not alter. As, however, it is 
intended that this should be used as a “ reference standard " only, 
so that it should be unnecessary to run the lamps for more than a 
minute or two at a time, such a change should only take place very 
gradually. Should the lamp prove, as a result of testing in (à 
laboratory, to have diminished in canale-power, the standard. can 
readily be rearranged to give the same light as before by repeating 
the original adjustment. As an additional precaution, it is proposed. 
to provide two sets of lamps, each of which can be alternately: 
brought into circuit, and which should give concordant results. | 
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It will be observed that this portable standard acts asa temporary 


-custodian of the standard of light in a somewhat similar wav to the 
 Holophane Lumeter, but over longer periods of time and with greater 


accuracy. It is first set from a suitable laboratory standard. and is 
always capable of readjustment to the correct value. should it vary. 
Having once been set, however, it should be suitable for use for a 
long time. and owing to its portable nature can be readily carried 
about from place to place or sent away to be rechecked verv easily. 
It should therefore be very useful to those who require a convenient 
and easily operated standard. and who wish to avoid the necessity for 
installing a large number of standards at different places. It is not, 
of course, intended that the apparatus should take the place of a care- 
fully adjusted laboratory standard for very accurate work ; but the 
accuracy should suftice for commercial purposes and for checking 
illumination photometera. This last requirement is one which will 
doubtless be met with more in the near future. as measurements of 
illumination in schools, factories, &c.. become more common. 
Experiments carried out with the rough model over several months, 
the instrument being checked every few days with special Holophane 
Lumeters. gave consistent results to within 6 or 7 per cent.. and it is 
expected that, with the improvements introduced as the result of 
this experience, the accuracy will be substantially improved. 

It may safely be said that the experiments carried on to-day in 
photometry at technical institutions are often somewhat out of touch 
with practice and are needlessly laborious to the student. Most of 
them are designed to prove the various laws of photometry ; but so 
much time is often spent on the experiments, owing to the faet that 
the apparatus is old-fashioned and inconvenient and the methods of 
proof needlessly laborious, that the student rarely gets much bevond 
this stage. As an illustration, we mav mention the determination 
of polar curves and eaileulation of mean spherical candle-power. Not 
infrequently every value is calculated out from the bench reading 
on the inverse square law. and the number of readings taken far 
exceeds that in practice. In a modern laboratory labour-saving 
devices avoid much of this routine work, and there is no reason why 
the student, once he has mastered the fundamental principles, should 
not make use of these simplifications. Moreover. the difficulty which 
students who are novices in this work find in reading the photometer 
is often augmented by tho fact that primitive and insensitive screens. 
which would trouble even an expert. are employed. The psychological 
effect of this is unfortunate, because the student receives an unjustified 
impression of the difficulties and uncertainties of photometry. So 
much time is often expended on the study of his tools that he does 
not arrive at the stage of using them. — Yot. as a matter of fact, there 


are numberless important applications of photometry which are both 


useful and interesting as laboratory experiments. The ordinary 
tests on lamps should now be supplemented by experiments on the 
Jatest forms of shades and reflectors, data should be ascertained as to 
the comparative reflecting power of various surfaces, the effect of 
wall-papers in rooms on the illumination, the absorption of glasses, 
&e. The student should also be familiarised with practical measure- 
menta of illumination, and should make experiments in rooms 
lighted by various forms of fittings. The newest types of semi- 
indirect and indirect fixtures. for example, afford endless opportunities 
for intelligent studv. A number of instances might doubtless be 
found of cases in which the measurement of light and illumination 
might prove a valuable adjunet in physical and chemical studies. 
while on the physiological side such questions as the effect of " glare.” 
excessive contrast. and the formation of shadows would well repay 


v, Investigation. 


THE LOW-FREQUENCY CIRCUIT IN SPARK TELE- 
GRAPHY. 


BY L. B. TURNER, M.A. 
(En-vineer-in-Ohicet’s Office, Post Office.) 

Summary.—The low-frequency electrical relations in a wireless trans- 
miiter operating on the spark svstem are investigated. with special 
reference to musical note transmitters. The case for the adoption of a 
musical note is first outlined. Permissible simplifvinz conditions for the 
treatment of the transformer circuits are established, and the operation 
with resonance adjustment is fullv analysed. Calculations are made for 
a JO kw. musical transmitter illustrating the quantitative results arrived at, 


ME c———— 
Kinds of Wireless Transmitter.—The several practical sys- 
tems of wireless telegraphy are divisible into two main classes 
according as the high-frequency oscillations are produced by 
the aid of an arc ora spark discharge. The justification of this 
primary classification lies not in the nature of the apparatus 
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emploved, but in the mode of radiation of energy from the 
antenna. In the arc transmitter the antenna is the seat of 
high-frequency oscillations whose amplitude (after the first 
few hundreds of millionths of a second) is sensibly constant as 
long as the key is held depressed ; and the radiated power is thus 
also constant. In the spark transmitter, on the other hand, 
the energy is radiated, as it were, in puffs; and although theo- 
retically the power never sinks absolutely to zero, its value is 
sensibly zero during a part—usually much the greater part— 
of the time between one puff and the next. 

Fig. 1 shows diagramatically the essential features of nearly 
all practical spark transmitters. Ais the antenna, in which high- 
frequency oscillations (commonly between 10° and 10° periods 
per second) are to be produced. It is coupled to the spark 
circuit containing an inductance B, condenser C, and spark-gap 
D in series. E is a high-tension step-up transformer whose 
primary is fed from some low-frequency source. 

Spark transmitters may be classified as (1) quenched, and 
(2) unquenched; and each of these is further divisible ac- 
cording as the gap is fixed or rotating. But whether the gap 
and the coupling between A and B is arranged for quenched or 
unquenched sparks, and whether the gap is constituted of fixed 
electrodes or electrodes which move relatively to one another, 
for the purposes of this paper the following is a sufficient 
account of the processes involved. The secondary of the trans 
former E charges the condenser C until its P.D. breaks down 
the gap at D, whereupon a train of high-frequency oscillations 
is produced in the circuit BCD. During the train the energy 
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which was resident in the charged condenser is conveyed, by 
virtue of the coupling between them, from the circuit BCD to 
the antenna A, whence part is radiated to the receiving station. 

Thus it is seen that the distinctive characteristic of the spark 
systems is that the state of oscillation in the various circuits 18 
perpetually altering ; the oscillations die away and are set up 
anew. When we add that the duration of the oscillation across 
the gap is very small in an unquenched transmitter whose wave 
length is not extremely large—certainly less than 10-4 seconds 
witha 600 meter wave-length—and is still smaller in all quenched 
spark transmitters. we have disposed of the spark regarded as 
part of the high-frequency circuit, and can proceed to consider 
it in relation to the low-frequency. 


Rate of Sparking.—There has been a great movement in 
practical wireless telegraphy during the last few years from 
slow to high rates of sparking. The rates in use vary from 
about 20 to 1.000 sparks per second; from the ponderous 
sparking of the Eiffel Tower and other French stations, of 
which the sparks can almost be counted by ear, to the piping 
note of the newer Telefunken stations. In the days of coherer 
receivers it was rightly recognised that the range of a station 
depended only on the energy associated with the individual 
sparks, and the interval between the sparks was limited only 
by the necessity of ensuring at least one spark in the time 
covered by a Morse dot. When, however, the coherer was 
replaced by rectifier and telephone, the correct rate of sparking 
was not so easily determinable. In the first place, for easy 
auditive distinction between dot-interval and spark-interval 
it was necessary to have several sparks during one dot ; and 
in the second place. the possibility of some integrating effect 
from spark to spark had to be considered. 
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With irregular sparking, or even with regular sparking when 
the telephone diaphragm is not accidentally Or intentionally 
tuned to the spark rate, it 1s difficult to imagine that any inte- 
pration can occur in the telephone; but it is highly probable 
that some such effect does take place within the listener.* 
Indeed, anyone who has compared single-spark dots—for 
example, those emitted by the Eiffel Tower in the determina- 
tions of longitude—with the signals when the key is held down, 
will have noticed that the latter seem much louder than the 
former. . 

With the advent of musical spark transmitters, in which by 
special devices the sparks are made to follow each other at 
precisely equal intervals of time, the question of spark-rate 
becomes still more pressing. Kelvin showed many years ago 
how greatly the alternating current which, flowing in a tele- 
phone, produces a just audible sound, decreases as the frequency 
i3 raised ; and since then others have confirmed and enlarged 
upon Kelvin's results. The curve in Fig. 2 is taken from a 
recent test by Austint of a pair of high-resistance (800-chm) 
telephones with approximately sinoidal current. 

Since the impedance increases with the frequency, the 
diminution of the just audible current must be even more 
pronounced than that of the P.D. shown in the curve. Further, 
with the increasing frequency the resistance increases more 
rapidly than the impedance,$ so that the diminution of the just 
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audible power must also be more pronounced than that of the 
P.D. It is clear that, whether from the standpoint of current 
or power—and it is doubtful which concerns us the more 1n the 
telephones of a wireless receiver—a very great gain was Just ly 
to have been anticipated from the adoption of a musical note 
of high pitch. 

The Telefunken Company now use a standard note of 1,000 
per second, and the Marconi Company have also adopted 
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* William James enunciates the law that“ a stimulus which would be 
inadequate by itself to excite a nerve-centre to effective discharge may, 
by acting with one or more other stimuli (equally ineffectual by them- 
ele. alone) bring the discharge about."—'' Principles of Psychology, 

"ol. T., p. 82. 

t These experiments are commonly cited as showing the increased 
sensitiveness of the telephones. Actually in the tests the current or 
P.D. producing the least audible sound was measured, and the great 
diminution at the higher frequencies is just as attributable to the physio- 
logical properties of the ear as to the mechanical and electrical properties 
of the telephones. So far as these tests go, and for practical purposes, the 
ear and the telephone are inseparable, and the change of sensitiveness 
cannot be apportioned to either taken separately. 

t L. W. Austin," On the Advantages of a High Spark Frequency in 
Radio-Telegraphy.” “ Bull. Bur. Stand." Vol. V.., 1908. 

$ See also K. W. Wagner—'' Über die Verbesserung des Telephons,” 
“ E.T.Z.,” 1911, 4. Es 
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musical notes, though of somewhat lower pitch. Despite the: 


astonishing steepness of the curve in Fig. 2, however, the 


expected great increase in range has not been obtained. Austin 
has recently made some verv interesting simultaneous obser- 
vations of the received current and loudness of signals sent by a 
variety of stations of different tvpes, musical and non-musical.* 
He arrives at the conclusion that whether the spark frequency 
is low or high, the sensitiveness of the telephones in the wireless 
receiver is not greatly inferior to the sensitiveness when fed 
with sinoidal current at 900 periods per second after the manner 
of tlie tests of Fig. 2. 


Nevertheless, in spite of the apparent failure of the musical: 


note to bring much greater sensitiveness to the receiving tele- 
phones, there remains its very valuable distinctive individu- 
ality. With a musical note of fairly high pitch, it is much 


easier for the listener to fix his attention and to distinguish the: 


signals he wishes to read from extraneous sounds, whether of 
local or atmospheric origin. Thus, although the introduction 
of the musical note has not done all that might have been 
expected, it is certain that the modern transmitter will utilise 
sparks which follow each other at equal short intervals, and 


that neither the irregular sparking of the ordinarv fixed gap.. 


nor the slow sparking of the French stations, is likely to be 
repeated in important new Installations. For this reason in 
the investigation of the low-frequency circuit the chief interest 
attaches to sparking rates of one spark per half period of the 
alternating-current supply. 

Condenser Charged from Alternating-current. SNource.—' The 
charging of a condenser from an alternating-current source in 
a circuit possessing inductance is a case of the application of a 
periodic force to a system capable of oscillating with a period 
of its own, in which therefore the phenomena of forced and free 


oscillations arise. In ordinary alternating-current power work. 
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the treatment of circuits possessing inductance and capacity: 


is simple, because there we usually only concern ourselves with 
the steady state, when the free oscillation has died away and 
only the forced remains. But in a spark transmitter, every 
time a spark occurs the condenser is in effect momentarily 
short-circuited and the charging operation begins afresh. If, 
then, the sparks occur every half period (or even at considerably 


wider intervals), the steady state is never reached, and the- 
initial conditions never lose their importance. When, further, 


the condenser is not connected directly to the source of supply, 
but is charged through a transformer, there are two independent 
circuits, and the complexity of the analysis is increased. 

Consider the general case of a condenser being charged from 
a source of sinoidal E.M.F. through a transformer in the manner 
shown in Fig. 3.¢ If 44, i, are the values of the primary and 
secondary currents, and v, is the P.D. of the transformer at any 
instant, the equations of potential for the two circuits are (it 
is obvious) 

R,i, + Ldi,/dt 4- Mdi,/dt — e— E sin pt) 


Raia + Ldi,/dt 4- Mdi [dt — v, "ow Aw L 


tg=Cdv,/dt . | 


If a general solution of these equations were obtainable, for 
any set of initial conditions (e.g., 1;=t,=0 at (—0) we should 
know the values of i, 4, and their derivatives at any instant. 
We could see, for instance, how the P.D. v, of the condenser 
increased with time, and the relations between the constants 


* L. W. Austin, “ Jahrb. der dr. Tel., 3,5; from “Journ. of the Wash- 
ington Ac. of Sc.," July 19, 1911. 


T The same symbols are used throughout, authors’ expressions being . 


modified to conform. 


p, R/(L, M, C to charge the condenser in any most desirable: 
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manner. The general case. however. is much too complicated to | This is the form of the equation to the current in a simple 
deal with. and it 15 necessary to make various approximations i oscillatory circuit whose natural period is 2x 4 and damping 


to meet various particular cases. The subject has been dealt 
with at length by a number of writers, the interest being con- 
centrated on the resonance transformer in its application to 
wireless telegraphy. 

Treatment Restricted to the Steady State-—The expression for 
the condenser P.D. may be shown to be of the form 


ty= Vier sin (yt—¢) + V,sin(pt-0). . . (id) 
where the first term is the damped free oscillation which would 
die away in time, leaving the forced oscillation represented by 
the second term. Dr. Seibt.* who seems to have been the first 
to develop the theorv of resonance working in a comprehensive 
manner, ignores the first termin the above expression. and thus 
only treats the steady state which is approached if no fresh 
disturbing conditions arie; As he does not investigate the 
conditions before the steady state is reached, his work does not 
suffice for the case of frequent sparks. 

Seibt obtains the following useful relations between. the 
anaximum P.D. V, of the condenser and the applied P.D. E: 


Vs 
l R, i n 
due » [COL.R, - £,R.)— » | ; (int.) 
If R,=R,= 0. this becomes 
` Vo, APER T : 
E = yl p (bla - M?)]. . e . e (iv.) 


This shows that so long as R, and R, are sufficiently small as 
not seriously to affect the natural period of the oscillation, V, E 
becomes a maximum when 
L— ,7C(L,L,—M*)=0. . na 
; l ; | aM. 
ie. When the period T of the applied E.M.F. (T= i ) ls 
J 
Teas uleke 2:4. oom o: 
. This 
Lil 
isthe condition that the period of the applied E.M.F. equals 
the natural period of the system. and is known as the resonance 
condition. Combining equations (1) and (v.) wecanarrive at 
an expression for the maximum P.D. to which the condenser 
will attain if no spark occurs. 

The steady state is dealt with also in Papers on the resonance 
transformer bv Benischke+ and Breitfeldz. and for the most 
part by Bethened$ and Glave. A lengthy Paper by Prof. 
Blondel.€ however. does include the unsteady state; numerous 
oscillograph records are repreduced. but the whole treatment 
is designedly qualitative rather than quantitative. 

Equivalent Simple Circast if. Ry=0.—Glage shows that by 
neglecting the primary resis;an e R, the equation to the 
secondary current may be written 


d? i, dt? + 24d i, dt - q*i, 2 À sin (pt— 0). 
R, 


(v.) 


(vi. 


where & is written for the coefficient of coupling / 
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* C. Seibt. © Uber Resonankinduktorien und ihre Anwendung in der 
drahtlosen Telegraphie." © E.T.Z.. 1904. ]4. Correspondence aroused 
bv the article shows that the Telefunken Company had already devoted 


attention to resonance working. l 
+G. Benischke, “Der Resonanz-Transformator," *'E.T.Z.," 1907, 


p. 28, » 
p. Breitfeld, “ Der Res. Trans." ai E.T.Z., 1907, p. 625. 


e n ^a"? 
§ J. Bethenod, '' Sur le Transformateur à Resonance. 


.," LI. (1907). a "ann? 
oed i N fe Methoden zur ladung von Kondensatorkreisen. 


d ' draht]. Teleg.," I., 2 (1907). l 
a a suc Je Réglage des Transformateurs ñ 


wsonance.” “L'Ecl. El," LI (1907). The last few pages of these 
articles, headed “Principes de Construction des Tranef. à Rés.," are 


particularly illuminating. 
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exponent a, when disturbed by an applied E.M.F. of pericd 
27 p; it is the precise analogue of the damped forced harmonic 
motion so frequently encountered in mechanics. These expres- 
sions (vii.) show that resonance occurs when 
T=22vVCL,(1—#) 

as in (vi), and that the damping exponent is proportional to 
R,. and decreases as the coupling $ is decreased. But since A 
decreases also. there is a certain value of k which will charge 
the condenser to the highest potential. In slow-spark trans- 
mitters the best value of + is usually in the neighbourhood of 
0-4. so that the coupling is far from complete (&— 1). 


The Case of One Spark per Half- period.—In the slow-spark 
svstem, where the steady state is more or less closely approached 
before the spark occurs. the resonance arrangement enables a 
small E.M.F., E. operating over a large number of periods. 
eradually to build up the oscillation in the condenser—just as 
a small child by feeble but well-timed impulses can gradually 
swing his playmate high into the air—until at last the disrup- 
tive P.D. is attained, and suddenly the slowly accumulated 
energy is discharged across the gap. In this way spark trans- 
mitters can be operated with reasonable economy with a spark 
only once in as many as 20 or 30 periods, But, as can be seen 
from (in.) and (vi). the resistance must be kept low—it is 
necessarv to the child that the hinges of the swing are well 
oiled. But it has been explained that the investigation we are 
following is directed mainly to the case in which there is a 
spark every half-period. and here the necessity for the light 
coupling and very low resistance disappears—if the swing is to 
be worked up to its full height in the first displacement, it 
matters little whether the hinges are rusty or well oiled. In 


Fic. 4. 


our case. also. there is no question of using any but a closed- 
core transformer of the ordinary commercial form, in which 
magnetic leakage is negligible, We are, therefore, able to 
posit the following simplifying restrictions: (1) The magnetis- 
ing current is negligible in comparison with the working cur- 
rent, and (2) the circuits have small resistance. Ours is. 
indeed, a particular case covered by Blondel’s more general 
investigations. and could doubtless be treated as such ; but the 
simplification introduced by the above two conditions 1s so 
great that it is better to start ab initio. 

The arrangement, then, we have now to examine is that 
shown in Fig. 4. where p is the ratio of the numbers of turns 
in the secondary and primary windings of the transformer, and 
“p t are its primary and secondary P.D.s. For convenience, 
the resistances are considered to be entirely outside the trans- 
former windings. For the secondary circuit 
t= R,7,+Q C, 

Q — charge in condenser. 


y dry/dt = Radi, dt + tC, 


= ple, dto dis dt iC? . . . (vil) 


2— 
iJ 


( 


(viii.), we get 


where 


For the primary circuit 
Lh 

dt 
Differentiating and substituting fr 

Ld? i'd? -(R, + R,'pyfi, dt4- i4 /(p?C) = pE cos pt. 

Equivalent Circuit without Transformer.—This 18 precisely 
the equation which would have been obtained if in place of the 
transformer there had been a capacity p?C and a resistance 


+R io +n ses Esn 
mye} 


! Rs as in Fig. 5. We can, therefore, conveniently take this 
po 


LET. cu i EE — —— 


8 


i 


— 


In a simpl 
d damping 
. of pericd 
d harmoni 
ese EXPres 


ortional to 
Sut since 4 
will Charge 
ark trans. 
vurheod of 


osspurl 
pproached 
Plldsles z 
Í pria 
T—]üst as 
orad jl 
le disip 
umulat 
irk trans 
1a spark 
! be seen 
WIE [s 
ate well 
We gre 
Te 1s a 
e luht 
wis to 
HRL Mt 


d. In 


cred: 

$i) 
she to 
vpeti 
geut 
T 
teni 
ur the 


Is sit 


that 
tum 
r ani 
Tite 
Tas 


vi 


-—7 ndun 

tre a 
OF IME 

UNIVERSITY | 


Or " 
CALIF URN, 


THE ELECTRICIAN, AUGUST 2, 1912. 697 


simple circuit to represent the actual arrangement, remem- 
bering that the P.D. across the actual condenser is always p | P.D. is 
times the P.D. across the ideal condenser of Fig. 5. Writing i 


for i, and R for (R+ 3R), the arrangement is that of Fig. 6, 


and its equation i8 


Ld,i/dt? + Rdi/dt+ i/(PC)=pE cos pt. . . (ix.) 


The solution of this equation is well known as 


i= A sin (pt—0)+Be-*# sin (qt—ọ), . . . (x) 
E 


TER NOCERE. RUN 
idi [pL— I (pP OFF R 
= X pL = 1/(pp?C) 


a=R/2L, EM EE 
q 1 /(Lp?C) — R? (412) =v (1/Lp?C) 


approximately when R is negligible in comparison with 


9 / L/(p?C) ; and B, o are determined by the starting conditions. 
For resonance, 
A=E/R and 020; 
so that (x.) becomes 
i— P sin pt4 Be-*'sin(pt—9). . . . (xi) 
If we take as starting condition that the current is zero when 
the E.M.F. is zero,* then, at ¢=0, 
di 


e=0, 1-0 and Se =O. 


Whence, by substituting in (x.) and its first differential, 
B-—-—E/R and 9-0. 


Then i= sin pt(1—e-*t). 
Expanding e—*, and neglecting powers of at above the first, 


= at sin pl, 
R pt, 


i=ogtsin Ds. gag goa & Geog. 4e COW) 
Since equation (xiii.) does not contain R, it is apparent that 
during the half-cycle under consideration, before a spark 


(33. CSI] 
p pc v 


e»Esin pt 


e-Esinpt 
ps 
L L 


Fia. 5. Fic. 6. 


occurs and the process begins again, the current is sensibly 
independent of R, provided that R is negligible in comparison 
with 2 / L/(p*C). In what follows R, and R, are neglected. 


We have now found that the condition for resonance is 
| q'LpC = 1. from (xi.), 
and that the current is 
t= oF! sin pt. . from (xiii.). 


We proceed to determine the P.D. of the condenser, and to 
make certain other calculations from the expression found 
for i. 

. P.D. of Condenser.—If v is the instantaneous P.D. of the 
ideal condenser (Fig. 6), 


t 
v=e—L— 
dt 


E. 
= Esin pt— 9 (sin pt+ pt cos pt) 


E,. 
= (sin pt—ptcospt),. . . . « « (xiv) 
e 
* lt may be shown that this is the actual condition if there is one 
spark per half-period occurring at the moment of maximum P.D. of 
condenser. - rR /26 
f Since the spark occurs when ¢ = -, af never exceeds > T 
P 


p-q4- VIJ/(LpC), XXE ae ty xs 2) 


At the moment of sparking, pt —7r', so that the actual sparking 


n 
pV = op. . e e © o e l| (xv.) 


Curves of Current and P.D.—The current (xiii.) and the P.D. 
of the condenser (xiv.) are plotted in Fig. 7. The full curve 
shows the supply E.M.F. e. The dot curve shows the current 
i; this starts horizontal, has a maximum slope at pt— 62^, 


; '9 
the maximum ordinate m at pt — 116^, and falls to zero at 


pt=180° with a slope ee ce The dot-dash curve shows 
the P.D. of the condenser; this also starts horizontal, and is 
mE 


again horizontal with the value 5 when the spark takes place 


at pt=180°. At the occurrence of the spark the condenser is 
suddenly discharged and the curve of P.D. falls sensibly ver- 
tically to zero. The whole process then repeats itself in the 
reverse direction. 

P.D. at Terminals of Generator.—The supply E.M.F. e may 
be furnished from a large power network whose inductance is 
negligible, in which case L consists only of what is intentionally 


Scale of ordindtes pt DL OU susine 


Fic. 7.—RESoNANCE WORKING. ONE SPARK PER HALF-PERIOD. 
The rg curve is for case when inductance of alternator is half total inductance, 


inserted. More often the supply is from a small generator 
whose inductance is not negligible. In this case part of the 
L—say l—is within the generator, and the rest is inserted 
between it and the transformer. The P.D. at the terminals of 


the generator will then be di 

e—l 
E[ (1 L ) IP NU i 
1.€., ( —3j, J 80 pt— op pt cos p iF . . (xvi.) 


The dash curve in Fig. 7 shows the P.D. on the terminals of 
the generator when l= 1L, t.e., when half the total inductance 
is within the generator. 

R.M.S. Values of i and v.—lf the quantities plotted in Fig. 7 
are measured by ammeters and voltmeters, the instruments 


J| will, of course, indicate the R.M.S. values. These values are 


readily calculated ; e.g., 


APP 
E DIA ors 
R.M.S. : 3L / EJ sim po dt 
E ut 
= aol s -4) 
E T 
"opos 006 c n s n s (xvii) 
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. The R.M.S. value of the condenser P.D. is similarly found to be 
E x 0°85. (xviil.) 
Power.—The power is most easily determined from the 


expression already found for the P.D. on the condenser. The 
maximum P.D. is 7E/2. Therefore energy per spark 


m 
| .2vV2 
TE 
^ api, 
And there are p/:r sparks per second; therefore power 
NI 
8apL x 
E E (xix) 
— 9bopL 164L' SN 
where n= p (221) — the frequency of the supply. 
The power is also conveniently expressible as 
gun 1C(pVy x2n, (xx.) 


where pV it the actual sparking P.D. 


Power Factors.—Another quantity of great interest is the 
power factor. Since we are not dealing with sinoidal quan- 
tities, it is best defined as the ratio of the watts to the product 
of R.MS. volts and R.M.8. amperes. The power factor on the 
transformer terminals 1s then 


VES LL TEN 2:55 pL from (xix.) 
(R.M.S. )(R.M.S. 2) TONG (xviii. and (xvii.) 
pL 


— (018. 


Similarly the power factor at the non-inductive power 

net-work (or, with a local generator, what might be called its 

internal power factor) is 
power 


(R.M.S.e(R.M.S.j) - 


Advantages of Resonance.—Such, then, is the mode of opera- 
tion of a spark transmitter when adjusted for low-frequency 
resonance and for one spark per half-period. It is possible, 
with a moving gap, to produce a spark each half-period when 
the system is not resonant; but in this event the sparks, and 
the wave-trains they set up. will not be of equal strength ; the 
P.D. of the condenser will not have the same value at every 
spark. The power factors will be lower, and at the moment 
of sparking the current will not be passing through the zero 
value, as it isin Fig. 7. This last point is an important one, 
because the condition of zero current when the spark occurs 1s 
the condition which must be satisfied 1f no arcing 1s to take 
place. At the moment the spark jumps the gap there is a 
sudden change in the value of di /dt—in Fig. 7 at pt=180° the 
slope of the / curve changes suddenly from a large negative 
value to zero—but a sudden change of 7 is an impossibility. 
Hence, if 7=0 when the spark ionises the gap, it cannot sud- 
denly assume a finite value and maintain the ionisation. On 
the other hand, if ¢ is not zero, an are is "struck" by the 
spark and the current / continues to flow for a longer or shorter 
period, depending on various circumstances. 

In the quenched spark transmitter, the necessity for reson- 
ance working in order to avoid sparking is very pronounced. 
For here not only is the gap usually a fixed one, so that any 
arc which started would not be torn out by the separation of 
the electrodes, but the nature of the svstem absolutety re- 
quires that the gap shall be de-ionised very quickly, to prevent 
the antenna oscillations from re-exciting the spark circuit. 


(xxi.) 


= 094. (xxii.) 


Dimensions of Transformer. —We have found that the P.D. 
to which the condenser is raised is ztp;2 times the maximum 
value of the E.M.F. of supply, i.e., nearly 1°6 times as great as 
would be produced at the secondary terminals if the supply 
E.M.F. were brought direct to the primary and if the load were 
not oscillatory. The transformer, therefore, 1s subjected to 
considerably higher P.D. than would be the case if, being 
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specified for a primary voltage equal to that of the supply, it f 
were used in an ordinary non-oscilatory way. Transformers 
are commercially specified and designed according to the 
R.M.S. amperes and terminal volts with which they are to 
operate in an approximately sinoidal system. It is necessary 
to specify the wireless transformer under the same forms, and a 
we have therefore to determine what is the sinoidal P.D. which 
would produce the same maximum magnetic flux as does the 
non-sinoidal P.D. to which the transformer will actually be 
subjected. 
Let F be the primary flux-turns of the transformer. Then ; 
dF/dt= P.D. on primary F 
=e— Ldi/dt ; E 
SO F-fedt—-In 


(ACT. 


Tr 


= ——cos pt—=tsin pt. 
p p73 p 
This expression is à maximum when pt— 0; i 
F nax. = —E/p. 


But an R.M.S.sinoidal P.D.of E/ V 2 produces an F, of this 
value. Hence the transformer should be specified for a 
terminal P.D. E V/2, although the insulation must be such as 
to withstand a P.D. 1:6 times as great. (xxiil.) 


Numerical Eram ple.—This Paper may fitly close with a 
numerical example illustrating the use of the several results 
which have been obtained. We will consider, in the broadest 
outline, the design of a spark transmitter of 10kw. fora | ; 
musical note of 600 per second, with, therefore, an electrical - 
frequency of 300 periods per second. 

If the station is to work on a wave-length of 600 metres, it 
is difficult to keep the inductance of the spark circuit so low as 
to allow a condenser of capacity much greater than 0:06 mfd. 

We will adopt this value for the capacity. 


Power = nC(pVy? 
where pV is the actual sparking P.D. 


“2 10,000— 300 x 0:06 x 1079 x (pV)? ; 
"o pV = 23,500 volts. 


from (xx.) 


This is the sparking P.D. l 
To determine the transformation-ratio of the transformer, 


from (xv.) we have 
; PE = 23,500. | 


Hence'the value of p depends on the supply E.M.F. Suppose 
this is to be 500 volts, 7.e., E=500V 2. Then 


mE em 
x 500V/2 
—9]:9. 


To find the primary current e¥ (— R.M.S. i), we have from ` 
(xxil.) | 


power=0°94(R.MS. e) oF; 
10,000 = 0:94 x: 500 of; 
oJ = 21:3 amperes. 


The requisite value of inductance is given by equation (xix.): 


E2 
pors Mon? 
(500V 2) 
0,000 = —————— 
EDO 16 x 300L' 


L=0°0104 henry. 
The transformer must be specified as for 500:(500 x 21:2) 
= 500/1,060 volts, and for 21:3 amperes. It must be insulated 
for 23,500 volts on the secondary. 


A voltmeter across the primary of the transformer will 
indicate 


m—— 


Ex6085 (from (xviii.)) 
= 500V/2 x 0:85 
— 600 volts, 
and the power factor there will be 0°78 (from (xx.) ). 
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DIRECT-CURRENT AND ALTERNATING-CURRENT 
MILL MOTORS FOR AUXILIARY DRIVES.* 
BY BRENT WILEY, 


Summary.—The author describes the various points in the design of 
dicect-current and alternating-current motors which are intendod for 
driving the auxiliary apparatus in steel mills. 


Direct-Current Mill Type Motor.—Motor drive for the auxiliary 


apparatus of steel mills, including tables, screw-downs, cranes, 
charging machines, &c., has been used for about 20 years. The 
application of motors to the various machines was naturally a very 
gradual process. The conditions were very unusual, as the work was 
of an extremely severe nature, requiring frequent starting and stop- 
ping. rapid acceleration and sudden stops. Motors had to operate 
in very hot and dirty places and in a majority of cases gear drive 
was used. The mills were operated for 24 hours a day, six days a 
week. The manually operated direct rheostatic controller was the 
only type available, and this meant heavy overloads during starting 
and reversing periods. 

These several applications require motors ranging from about 
5 H.P. to 150 H.P. on an intermittent rating basis, with speeds ranging 
from about 800 to 450 revs. per min. respectively. Motors for 
industrial purposes were available only in a few types and these were 
not very suitable for the severe requirements. The best solution 
of the problem was to modify the types of series-wound motors used 


for street railway work, for the sizes above 25 H.P., and the lighter 


types of motors were used forthe smallersizes. Changes were made 
in the frames of the railway motors, adding feet and suitable sup- 
porting lugs, omitting countershaft brackets for some styles, making 
windings suitable for 250-volt instead of 550-volt circuits and 
modifying the full-load speeds. There are several hundred thousand 
horse-power of these motors which have given years of good service 
in the iron and steel industries, but a careful study of the results 
showed that the cost of maintenance was high, and for the more 
severe reversing service the reliability was often questionable. 

About 1905 a very careful review of steel mill requirements was 
made, in consultation with the majority of the electrical engineers 
of this industry, to ascertain the features which should he included 
in a mill type direct-current motor. By combining the skill and 
experience of the manufacturer and the mill engineer, a most satis- 
factory design of motor has been developed. The principal features 
recommended are as follows :— 

Motor designed for intermittent service, 220 volts, with series and 
also compound windings, the latter to give approximately twice full- 
load speed at no load ; sizes ranging from 5 H.P. to 150 H.P. inter- 
mittent rating, with moderate speeds ; large massive steel frame with 
well ribbed foot supports ; large shaft ; liberal face and pitch of pinion 
and gears ; bearings split, bolted together and provided with eye-bolts 
to facilitate handling of armature ; oil ring lubrication and dust- 


proof bearings ; improved methods of preventing oil creepage along 


armature shaft to winding and commutator ; tapered shaft extension, 
with retaining nut exterior to pinion, to facilitate removal of pinion 
or brake wheel ; armature built on a spider to facilitate removal of 
shaft and ensure rigid construction ; fire-proof windings (armature 
and field coils) ; more substantial methods of holding armature coils 
in place, including banding wires sunk below surface of laminations 
and coil supports at end ; more liberal commutator surface ; more 
substantial and better insulated tvpe of brush holders ; more con- 
venient design of frame for inspection and replacement of brushes 
or brush holders ; commutating pole features which give the following 
advantages : (a) Practically perfect commutation under all conditions 
of load and voltage within the capacity of the motor, (b) No in- 
Jutious sparking when the motor starts with very high torque or is 
momentarily overloaded, (c) Greatly increased working capacity 
owing to the increased conmutating ability, (d) Low repair expense 
and great reliability of operation owing to long life of commutator, 
brushes and brush holders. 

The commutator should be of liberal design and the current 
density of the brushes should be approximately one-half that used 
for the older types of motors, being about 40 amperes per sq. in. for 
the average motor. Earthing of the commutator at the V-rings has 
been one of the serious troubles in the older types of motors, and 
particular care should be taken to guard against this collection of 
grease, oil and dust. It would be well thoroughly to enclose the 
commutator in the rear, and where oil-ring lubrication of the bearing 
13 used, the following suggestions are made to prevent creepage of oil 
along the shaft to the commutator and windings : oil bearings drilled 
at the ends to provide drainage back into oil cells ; halves of bearing 


* Abstract of a Paper read befo 
Engineers. 


bolted together; splash guard provided around oil ring and oil 
thrower used on shaft. Fig. 1 shows a sectional view of armature 
and bearing housing. 

The insulation of the armature and field coils should be capable 
of standing high temperature (at least 150°C.) without undue 
deterioration, and particular care should be exercised in safeguarding 
the windings against mechanical injury that might be occasioned 
by excessive speed of armature and vibration of motor, due to sudden 
shocks of stopping and reversing. 

A great deal of attention has been given to the subject of rating 
for mill motors. The service for which they are used is of an inter- 
mittent nature with wide variationsof load within short time intervals. 
As a general basis, the ratings are given as the horse-power developed 
with a maximum temperature rise of 75°C. in the core and windings 
and 80°C. on the commutator for continuous operation at normal 
voltage for a period of one hour. It would be well, however, to give 
a table of ratings ranging, say, from 5 hours to 1 hour, and as the 
motor is in actua] service only a portion of the time, the ratings should 
be given at reduced voltage at the motor terminals. 

To select a motor for intermittent duty. having given the load, the 
time on and the time off, a very practical method is to estimate the 
continuous capacity required, by the square root of mean square 
method. This is as follows: Square the load and multiply by the 
time for each part of the cycle ; add the several results ; divide by the 
total time of one cycle and extract the square root of the quotient. 
The result is the load which, if applied to the motorat theaverage 
voltage, will produce the same heating effect as the varving load. 

Experience shows that in general steel mill work the all-day 
operation of motors on intermittent service gives a heating effect 
equal to a continued repetition of the cycle of operation for five hours. 
This is because of unavoidable delays encountered in actual service. 
It is therefore usually safe to select the size of motor for all-day 


service on the five-hour basis. 
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Fia. 1.—SECTIONAL VIEW OF ARMATURE AND BEARING HOUSING. 


Regarding the performance, the mill motor should be capable of 
standing a heavy overload current, 300 or 400 per cent. of full load 
current, for short intervals, say 5 seconds, without injurious sparking, 
and the momentary safe torque should beat least 100 per cent. more 
than this value. These features increase the working capacity of a 
motor for some severe applications, as the heating becomes the 
limiting factor instead of the commutation, and as fire-proof insu- 
lation is provided, a safe working temperature is assured much 
higher than that of the older types of motors. Cotton insulation 
will stand a temperature of 90°C. without undue deterioration. and 
the insulation of mill motor windings should stand 150°C. safely, 
which is more than a 60 per cent. increase, 

Data obtained from the records of the electrical departments of 
several of the large steel companies, relative to the service given by 
railway crane type, 220-volt,direct-current series motors and mill- 
type motors, show that the comparative durability of the two tvpes 


of motors is as follows :— 
Average life of armature. 


Railway crane typo motors .......... esce 2} years. 
Mill type motor ...................... oreste euin e. 10 5 
Alternating-Current Mill Type Motor.—Alternating current at 
25 cycles is now very generally supplied and it is both economical 
and desirable to utilise this power as directly as possible ; alter- 
nating-current motors are preferable for the auxiliary drives, excopt 
possibly for a small percentage of applications where the work is 
very severe, requiring very rapid acceleration and frequent 
reversals. The direct-current series-wound motor has characteristics 
best suited for these particular requirements. but on analysing steel 
requirements in general, it will be found that such instances are few. 
The general features of the alternating-current mill motor to meet 
these severe conditions should be the same as recommended for tho 
direct-current motor, with sizes ranging from about 5 H.P. to 150 p.p. 
and speeds ranging from 750 to 378 revs. per min. (synchronous). 


Eg* 
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In order to obtain the best starting conditions with the alternating- 
current mill motor, a careful study of the requirements and the motor 
characteristics is necessary, and is a much more importent feature 
than for the direct-current motor. To emphesise this point the 
author quotes from an address on “ The Polyphase Motor," by 
Mr. B. G. Lamme, at the 20th convention of the N.E.L.A.. 1897. 

Fig. 2 gives the characteristic curves of a 33 H.P. wound rotor alter- 
nating-current mill motor, designed for a 75 €. temperature rise after 
] hour. : 

It can be stated generally that in the case of the alternating- 
current motor the torque is proportional to the current. with pro- 
perly regulated resistance steps. In starting, the torque of the 
direct-current series motor is in a somewhat greater proportion— 
twice full-load current giving 24 times full-loed torque—and it is not 
necessary to govern the cutting out of the resistance so accurately 
to ensure a continued high torque. .These conditions can, however, 
be properly provided forin the case of the alternating-current motor. 
Magnetie controllers can be provided which automatically govern 
the cutting out of the resistance to the best advantage, and with the 
hand operated controllers, a little training and care on the part of the 
operator will give the desired results. 

The series-wound motor has high speed at light loads, which is a 
desirable feature for the hoist of a crane motor. As the speed of the 
alternating-current motor varies but little with change of load, a some- 
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Fic. 2.—CHARACTERISTIC CURV#S OF 33H P. Wovsp ROTOR 
A.C. Mitt MOTOR. 


what larger motor is required to give a speed which will be equivalent 
to the average of the light-load and full-load speed as given by the 
proper direct-current motor. For examp!c, if the hook speed is 
40 ft. per minute no load and 20 ft. per minute full load with the 
latter motor, an alternating-current motor eapable of giving a speed 
of 30 ft. per minute is required to accomplish a cycle of operation 
in the same time. In the case of the bridge travel and the trolley 
travel of the crane, the difference in motor characteristics is not so 
apparent, as the load is practically constant when up to speed. 
Motors designed with liberal starting torque will give satisfactory 
acceleration. 

The proper application of the alternating-current mill motor to 
give satisfactory service is not only a question of motor charac- 
teristics, but more particularly includes a thorough understanding 
of the conditions to be met,and it isrecommended that particular 
attention be given to the detailed analysis of requirements. With 
these more definitely established, a more general use of the alternating- 
current mill motor, with its many attendant advantages, is assured. 


ANNUAL REPORT OF THE ENGINEER TO THE CITY 
OF LONDON. 


We have received a copy of the annual report for the year 1911 of 
Mr. F. Sumner, engineer to the City of London Corporation. In this 
report, which deals with the works executed by the Public Health 
Department of the Corporation, Mr. Sumner mentions, under the 
heading of ** Public Lighting,” that the lighting of most of the main 
thoroughfares by arc lamps was continued throughout the year. 
The number of open-type are lamps in service at the end of the year, 
at a cost of £26 each, was 332 (a decrease of two). In addition to 
this number, there were 92 * Oliver " (at £17. 10s. per annum) and 
* Excello " flame ares and 46 metal filament lamps employed during 


the year. These lamps were lighted on 43 days when fog or unusual 
darkness occurred, at a tota! additional cost of £330. 17s. 3d. 

The electric lamps in 32 instances are centrally hung, and in 384 
cases are on columns, whilst 54 lamps are supported on brackets. Of 
the meta! filament lamps, two are of 600 c.p., three of 300 c.p., five 
of 200 c.p., 10 of 100 c.p. and 26 of 75 c.p. 

The number of defective electric lamps reported during the year 
was 81; deductions were made from the accounts for such failures, 
which amounted during the year to £13. 2s. 7d. 

The number of gas lamps (including experimental lamps) peid for 
by the Public Health Department at the end of the vear was 2,048, 
a decrease of 11 on the previous year. Of these lamps 2,035 were on 
brackets, 542 on columns and seven are centrally hung. 

"phe high-pressure gas lighting in Fleet-street has been satisfac- 
torily maintained throughout the year. No stoppages have occurred, 
and only a few defective lights observed. There are (including 
experimental lighting) 113 other high-pressure ** Keith " gas lamps 
in the City thoroughfares, making 130 in ell. The price per annum 
paid to the Gas Light & Coke Co., with gas at 2s. 2d. per 1,000 cubic ft. 
varied from £5. Is. 7d. in the case of a 5 ft. inverted high-pressure 
lamp, to £53. 4s. lld. for a 100 ft. lamp with pilot, the cost in the 
last-mentioned case being as follows: Gas £47. 10s. 7d., lighting 
end cleaning £2, repairs £1. 10s., mantles, &c., £2. 4s. 4d. The centrally 
hung 1,500 c.p. inverted high-pressure lamp is charged at £16. 

The number of low-pressure gas lamps 2t the end of the vear was 
2,518, principally consuming 4} cubic ft. of gas per hour each, the 
illuminating power being 60 to 70 candles. When possible, the lamps 
are fixed on brackets, about 60 ft. to 70 ft. apart on the diagonal, at 
a height of about 12 ft. from tho pevement leve! to the burner, the 
cost of cech lamp, with ges at 2s. 2d., being £3. 5s. 7d. per annum, 
including maintenance of mantles, &c., but not capita! charges. 

The number of defective gas lights observed and reported upon 
during the vear was as follows: Feeble lights, 1,909; lights failed, 
62; not alight during the night, 2; total, 1,973. In addition, 81 
defects in the lanterns, burners, &e.. were reported to the Ges Light 
& Coke Co.. and rectitied 

The public gas lamps were lighted. in accordance with the general 
instructions in force for many voors past, whenever fog or unusual 
derkness occurred. This happened on 54 de ys during the year, and 
cntailed an additional cost of £404. 9s. 7d. 

The experimental lighting by ges and electricity, which was insti- 
tuted in 1910 for the purpose of escertaining the most suitable form 
of illuminant for city streets, was continued by the respective com- 
penies. Mr. Sumner in this connection refers to the report of the 
Streets Committee (this report was dealt with in THE ELECTRICIAN, 
December 8, 1911, p. 333) and the arrangement with the gas and 
electricity companies to divide the publie lighting. 


Clocks.—A list is given in the report of the 15 clocks overhanging 
the publie way which are synchronised in accordance with the regu- 
lation passed in 1903. One of these clocks was, however, removed 
during the year. Of private clocks attached to premises in the City 
and observable from the publie way, only 35 out of 100 are synchro- 
nised by hourly mean-time signal from Greenwich, against 33 out of 
102 during the previous year. Of 29 church clocks, not one is 
synchronised. 


Overhead Wires.—Since the year 1899 when the Corporation took 
in hand the work of supervision, 2 total of about 25 miles of derelict 
wires have been removed. During the year a large number of dere- 
liet or disused wires and attachments were taken down by the various 
companies and owners, at their expense ; the tota! length so removed 
being 3 miles 1,725 yds. 

The National Telephone Co. added considerably tc their number 
of spans during the last 12 months, and these totalled on Dec. 31 
about 735,824 spans crossing publie thoroughfares, as compared with 
735,136 last year, and 260,000 in 1899. On Dec. 31 the whole of 
these lines were taken over by the Postmaster-General. 

Special attention has been given during the year to the question 
of lines that contravene Bye-lew 4, under the Overhead Wires Act, 
1891, e.g., where they cross the roof of a building at less than 6 ft. m 
height. As most of th» roofs of the City buildings have a tra p-door 
or fire exit, any wire or cable fixed at a less height than 6 ft. would 
not only impede the progress of persons endeavouring to escape during 
fire, but would cause them injury, apart from the liability in the 
darkness of night to stumb!e or fall over the low parapets into the 
street or yards below, end orders were at onte given for such wires 
to be removed. . 

Notifications were given to the principe! owners by the Corporation 
in 9,030 cases of broken wires, ru ty attachments and other contra- 
ventions of the bye-laws during 1911, 2s compared with 8,840 the 
previous year. | - 


1 N 


É » el 
| "di. ^ D i 
Digitized bv \ 3 y ( )( | 
I | J | l | Z C! A'i A WP A 

ius Cd 


Jw RT 


M — 


nm al 


Lin 384 
ts OF 
p. tive 


E Ver 
Aures, 


wal for 
PAS 


TOT 


H Isfee. 
"Ima, 
dii 
les 
"ham 
TR ft, 
ENT 
Iit the 
"tif 


tlli 


[Wa 
wtb 
ifs 
lat 

th 


IL, 


THE ELECTRICIAN, AUGUST 2, 1912. 701 


lm oL illi 


with the instruments perfectly protected from the weather. At 
the same time everything is very accessible for adjustment when 
necessary, A single mast of extremely light though rigid construe- 
tion is used with the umbrella form of aerial, the aerial itself acting 
as stays for the mast, and auxiliary stays are provided for use under 
exceptional circumstances. A complete knapseck equipment for 
carrying the apparatus and accessories is supplied with the station. 
The source of energy may be either a primary or secondary battery, 
according to choice. In the latter case the 2ccumulators should be 
systematically charged as required ; and for this purpose the com- 
pany supply a special field charging set which has sufficient output 
to serve 10 or 20 such stations, and which wou'd, of course, be 
equally useful for charging any accumulators that might be ro- 
quired for any other purposes, such as ignition accumulators for 
motor cars, &c. 

The accumulator consists of three 2-volt cells carried in a light, 
strong and portable aluminium case, in which two sockets are pro- 
vided for making the necessary connections. The cese is fitted 
with a substantia! leather handle, and weighs 13 1b. completo. 


Airship Station.—Onoe of the latest types of portable apparatus 
to be designed is the Marconi aeroplane set, which has been con- 
structed with a view of making it as far as possible adaptable to any 
type of aeroplane. The set, which is the outcome of considerabla 
experiment, has been made up into several separately contained 
units, with the idea of having as wide a margin as possible for the 
distribution of weight. The apparatus is very strongly constructed, 
and has stood very severe treatment without in an y way suffering 
from it. The source of supply can be either primary or secondary 
batteries. The only high-tension wire in the machine is run in a 
very well insulated tube in the fusilage of the mschine, which makes 
the pilot and the passengers absolutely immunc from any chance of 
shock whilst the apparatus is working. The trailing wire is fitted 
with a safety plug. which is adjusted to stand only as much strain 
as it would be subjected to when the machine is flying, and which 
frees itself immediately in the event of the wire having extra strain 
put upon it, such as would occur if it came in contact with (recs or 
anything during a flight. 

It has been found convenient for the bulk of the Cpparatus to bo 
fitted underneath the pilot and passengers’ seats, end it has. there- 
fore, been designed with a view of it being placed upside down, or 
in any other position most suitable to the type of machine on which 
it is to work. Tho receiving station is very compact, and is fitted 
with æ portable mast which can be erected in a few minutes. The 
wave-length of the set is comparatively short, and consequently 
the receiving apparatus is not in any way troubled by interference 
from other stations, and very little adjustment is required in tuning. 
Beyond its uses from 2 military point of view, a machine thus 
equipped enables the pilot to keep in constant communication with 
the aerodrome or headquarters during a flight, which in cross- 
country and long-distance flights would be of great importance. 


Se EE 


“The Number of £-Particles Emitted in the Transfor- 
mation of Radium."—4A Paper on this subject was read at a 
recent meeting of the Royal Society by Mr. H. G. Moseley. The 
number of fi-particles emitted at the disintegration of each 
atom has been determined by measuring the current. carried 
in vacuo by the radiation from a known quantity of active 
material. Tt is found that one atom of radium B and an atom 
of radium C together on an average emit 2-20 p-particles ; that 
an atom of radium B emits the same number of particles as an 
atom of radium C, and that an atom of radium E appears to 
emit less than one f-particle. From measurements of the 


Trenchings.—Great inconvenience was caused, as in previous years, 
by the laying of services and the frequent end long-continued opening 
of the street boxes giving access to the conduits and cables in con- 
nection with the ** Telephoning London " system, and in this direc- 
tion no fewer thin 4.052 notices were given during the vear by the 
Genera! Post Office authorities to open manholes for repairs, exclusive 
of mere inspection, whilst 464 new services were laid and severe! new 
boxes constructed. 

The City of London Electric Lighting Co. gave notices for laving 
206 services, and the construction of 39 new boxes in connection with 
the supply of electrical energy to premises; and the Charing Cross 

. West End & City Electricity Supply Co. gave 288 notices for laving 
services. The County of London Electric Supply Co. gave the 
statutory notice of their intention and ultimately proeceded to lay 
high-presstre mains to connect their generating station at Deptford 
with that in the City-road, the route followed being across London 

. Bridge, elong King William-street, portion of Lombard-street, in 
front of the Royal Exchange. portion of Threadnecdle-strect. along 
Prinees-street, Moorgate-street and Finsburv-pavement to the City 
boundary. "These operations entailed the disturbance of the publie 
ways for a length of 1,400 yds.—all main thoroughfares, with the 
usual inconvenience to tho publie resultant upon such works. The 
promoters originally intended to lay their mains in the footways, but 
soon discovered the futility of so doing. as it was in only one or two 
instances that tho footwavs were available, and even then. being 
crowded out with other pipes and mains, necessitated the carriage- 
way pavements being disturbed for near! y tho whole of the route for 
the purpose of loving the mains. 


—————— 
"PORTABLE WIRELESS TELEGRAPH STATIONS." 


— —— 


We have received from Marconi's Wireless Telegraph Co. a copy 
of a book with the above title which has been published by the 
Compony. It comprises 75 psges bound in stiff cloth covers; and 
besides dealing with Marconi portable apparatus &!so discusses the 
technice! questions underlying the subject, 

The importance of portable wireless apparatus for military. pur- 
poses wes quickly grasped at an early dote in the development of 
wireless te'egraphy, and tho first experiments in this direction were 
made zs fer back as 1902, the apparatus being put to extensive use by 
the Russian Army during the Russo-Japanese war. (In this con- 
nection we would draw the Company's attention to an incorrect date 
in line 16, on p. 5.7 

These early wireless stations were only adapted for wheel transport, 
and were thus of limited application. Attention was, therefore, 
next turned to the development of wireless stations that could be 
carried on pack horses. The various stations that have been 
evolved are described in the book, which deals with the cart station, 
the motor car station, the cavalry station, the landing station, the 
knapsack station and the airship station. A description of some 
of these stations and apparatus has recently appeared in our 
columas in a serial article entitled “ Marconi Wireless Telegraph 
Apparatus,"* so that we propose here to refer only to the knapsack 
and airship stations. Before doing so, however, we should like to 
mention that the book is very fully illustrated, the half-tone illus- 
trations being excellently reproduced and the whole publication fully 
me:nteining the reputation of the Compiny for the excellence of 
its productions, | 

Knapsack Station.—In this station everyching possible has heen 
done to secure extreme portability and ease of manipulation. No 
elaborate system of tuning is provided, or is necessarv, owing to the 
short wave-length emploved, which is so widely different from that 


in ordinary use as to be practically immune from interference. 

The station is intended primarily to he employed by scouts, and 
to replace to a large extent visual signalling and mounted orderlies. 
The distance over which it will work ranges approximately from 5 to 
7 miles, and over this distance communication can be safely relied 
"pon under practically all conditions. The units composing the 
station have been so devised as to be of a shape which can be con- 
veniently carried in an ordinary haversack or valise, and the station 
can be divided into either four loads of approximately 20 lb. each or 
cight loads of approximately 11 Ib. each, according to circumstances. 
It can conveniently be carried by two mounted men, and can be 
erected by one man, if necessary, in about 10 minutes, or by two men 
in 2bout five minutes. 

The instrument cases are so arranged that when once the adjust- 


ments have been made they may be closed, end the station worked 


* Tae Evecraiciay, Vol. LXIX., pp. 95 et «ez. 


ionisation produced by active deposit of radium emitting a 
measured number of f-particles, the number of ions produced 
by a [j-particle per centimetre of path in air has been calculated. 
This number varies approximately as åt, where 4 is the absorp- 
tion coefficient of the radiation from aluminium. Hence, using 
the data of Geiger and Kovarik for the ionising power of the 
B-radiation from a radioactive atom, the number of f-particles 
emitted by an atom of uranium X, actinium D and thorium D 
has been calculated. From measurements of the number of 
secondary /3-particles produced by the y-rays, it has been de- 
duced on certain assumptions that an atom of radium C emits 
two y-rays. A secondary radiation is set free in surfaces tra- 
versed by B-rays. This radiation closely resembles the Ó-rays, 
but does not leave the surface unless assisted by an electric 


field. 
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PROGRESS IN THE INDUSTRY. 


This particular period of the year is always interesting 
owing to the holding of numerous general meetings of 
manufacturing companies, from whose reports the progress 
made during the past vear may b> goihered. with some 
degree of accuracy. Our readers are only too familiar 
with the fact that the state of the electrical industry during 
recent vears has been far from satisfactory. Opinions have 
differed as to tlie precise causes underlving the trouble, but 
the fact remains that, although there has often been a 
considerable volume of business, the actual profit that has 
In other words, 
either the cost of production has been too high or the prices 
On the other hand, there 
have been those who have looked upon the whole matter 
with a cheerful countenance, and have appeared to think 
that the industry was really in a fairly satisfactory condition. 
In these columns we have not been able to adopt the 


been realised has been comparatively small. 


obtainable have been too low. 


optimistic view, but, nevertheless, we think there is no 
question that the industry has shown an improved tendency 
during the last vear or two. 

Looking at the reports of meetings that have been held 
recently, it is noticeable that the proceedings have been 
marked by decided optimism. Generally speaking, the 
results of the vear before last showed improvement, and 
during the past vear the results have come fully up to 
For example, the report of the directors of 
the Brush Company makes more enconraging reading than 
hitherto, and the results obtained by Crompton & Co. are 
very much better than they were a vear ago, although there 
is still headway to be made. In a different line of activity, 
Marcont’s Wireless Telegraph Co. has shown vigorous 


expectations. 


expansion. As generally happens in the early vears of an 
industry, the more successful undertakings acquire those 
that have not advanced so rapidly ; and thus it has come to 
pass that the Marconi Company has purchased the Lodge- 
Muirhead patents and also those recently worked by 
Messrs. BELEINT and Tosi. The Genera! Electric Co., as 
usual, has been able to secure a very satisfactory record, 
Sub- 
sidiarv companies have now been formed in Australia, India. 
Canada and the Argentine, and there are many branches 
elsewhere, so that this Company is working on a broad and 
The Electric Construction Co. found a very 
great improvement during the past year over previous 
vears’ results. An interesting innovation was mentioned 
at the annual general meeting of this Company, namely, 
that the directors had introduced what is termed the 
* One-Break System "5 that is, work starts at 7:30 in the 
morning, there is no break for breakfast, and the number 
of hours for the week are 50 instead of 53, as previously. 
The result of this change has been found to be entirely 
satisfactory. Although the hours are less, the work turned 
out has not diminished, and the change has proved popular. 


and has paid 7! per cent. on its ordinary shares. 


solid. basis. 
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task more difficult by his preference for the purely physical 


We think that other companies would do well to consider 
this system. Undoubtedly the most inefficient part of the 
working day is that before breakfast, and we very much 
doubt if anything is gained by retaining those hours. At 
that time of day there is less supervision and less inclination 
to work, and it appears to us better to reduce the hours 
and to raise the standard of work. 

There is one unfortunate phase about increasing pros- 
perity—namely, that it always appears to bring with it 
increased labour troubles. There are certain agitators 
who, so soon as a satisfactory dividend is being earned, 
think that capital is receiving an undue reward. This is a 
most unfortunate and mischievous idea, and so long as it 
exists there will certainly be trouble in days of prosperitv. 
This tendency renders the task of the manufacturer ex- 


tremely difficult. Not only has he the anxiety of pulling 


his undertaking through bad times, but no sooner has he 
succeeded in getting into smoother waters than difficulties 


arise owing to labour unrest. There is surely something 


radically wrong with our educational system when it can 
produce only sufficient learning to create the idea that 
capital is necessarily opposed to labour. 

The reports of the leading companies for the past year 
are so satisfactory that the present vear ought to show 
yet further improvement. There is still, no doubt, a good 
deal of ground to be regained before the present situation 
can compare with that of some years ago. There ought, 
however, to be a fair prospect of manufacturers working in 
cordial harmony for the common good. The British 
Electrical and Allied Manufacturers’ Association is now a 
comparatively strong body, and there is no reason why 
manufacturers should not be better prepared to stand 
shoulder to shoulder when necessary, and to avoid that 
excessive cutting of prices which has been so unfortunate 
in the past, so that there may be solid progress to report 


for the year that is now running. 
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REVIEWS. 


(Copies of the undermentioned works can be had from THE ELECTRICIAN Offices, post 
free, on receipt of published price, adding 3d, for books publisbed under 2s, Add 


10 per cent. for abroad or for toreign books.) 
— Pa 


The Induction Motor. By B. F. Bar.gv, Ph.D. (New York, 1911: 
McGraw-Hill Book Co.) Pp. ix.--225. 103. 6d. mot. 

The best description of the present work is conveyed by the 
author's own words, where he tells us that his “endeavour has 
been to produce a work that will have the greatest possible 
value for those who wish to inform themselves more fully 
regarding the theory of the induction motor than they can by 
studying the elementary text-books, but who at the same time 
do not care to go deeply into the theoretical aspects of the ques- 
tion." Judged from this standpoint, the author, Dr. Bailey, who 
is the junior Professor of Electrical Engineering in the Uni- 
versity of Michigan, is to be congratulated on the success of his 
undertaking. The main objection that can be raised against 
a book answering this description is its incompleteness. In- 
stead of giving us a standard treatise, which Prof. Bailey 


shows he is fully qualified to do, we have a book which does not. 


do justice to the author. It is not an easy task, however, to 
write a book of this type. On the one hand, there is the 
danger of falling into a lazy descriptive style more suited to 
catalogues than to text-books; on the other hand, a 
good deal of hard thinking is necessary if the result is to be 
satisfactory. Moreover, the author seems to have made his 


— 


method of treatment, and we think many earnest readers will 
regard the omission of mathematies as unfortunate, for it 
deprives the work of logical sequence in many places. This 
criticism must not be taken as hostile in any way; but Dr. 
Bailey has given us so much useful information that we only 
regret it lacks completeness. What he has given, however, 
will amply repay close study. 

Taking à rapid glance at the contents, in the first two chap- 
ters the theory of the induction machine is laid down and the 
fundamental principles are clearly enunciated. The careful 
reader will at once appreciate the author’s endeavours to avoid 
confusion when using time and space diagrams. The section 
on starting conditions in the first chapter, however, is not so 
good, and may introduce difficulties in the mind of the reader. 
A chapter is then devoted to a study of the starting torque, and 
the author strongly advocates the use of motors with squirrel- 
cave rotors, even when a modification in the starting arrange- 
ments may become necessary. He then passes on to consider 
starting devices, and brings out manv points in favour of 
stator resistance starters compared with auto-starters. 
These sections would have been greatly improved if the general 
results had been stated in a mathematical form and the ex- 
amples used as illustrations. As given, it is doubtful whether 
the arguments are sufficiently convincing to gain converts. 

Many interesting uses of the induction machine as generator 
and converter are then discussed, after which the different ways 
of producing speed regulation are considered. This chapter 
concludes with a lengthy explanation of the use of a commu- 
tator with a polyphase machine. Returning, then, to the induc- 
tion motor proper, the author deals with the theory in greater 
detail and discusses the leakage coefficient. We think Dr. 
Bailey would have done well to have either discarded or 
extended the older methods of determining e, or to have 
introduced the idea of reactance as a physical entity. In the 
chapters on design many points are brought out in a novel 
manner, though on the whole little more than a general insight 
is given to the main problems. The section on fractional 
pitch or chord windings is especially worthy of mention, but 
the author's strong advocacy of these 1s obviously largely 
influenced by the wide use of 25 cycles in America, A number 
of special types of motors are given to illustrate the various 
modes of construction, which seem to give a fair idea of 
modern American practice, 

The final chapters deal with single-phase induction and 
commutator motors. The latter are not given in great detail, 
but are interesting because most of the types given have shunt 
characteristics. 

In conclusion, we must avain mention that in our opinion 
criticism will be raised against this excellent work on account 
of its incompleteness. The meavreness of the treatment 
reminds one too much of encyclopiedia articles. For the 
beginner the work is too advanced, whilst for the technical 
man the material is right, but there is too little of it. How- 
ever, the fairness of the arguments used will appear to all, even 
when one would readily join issue with some of the opinions 
advanced. The price (half a guinea) seems rather high. 

STANLEY PARKER SMITH. 


Handbook on the Gas Engine. By Herman Haeper. Translated 
from the German and edited by W. M. Huskisson, (London, 


1911: Crosby Lockwood & Son.) Pp. xii.+317. 153. net. 

This work 1s drawn up on the lines of the author's well- 
known work on the steam engine, and comprises a series of 
rules and tables for the use of the designer of small and medium 
sized gas engines of the horizontal type. After a general 
description of the various types of horizontal engines in use on 
the Continent, the author proceeds to a discussion of the rules 
for calculating the size of engines for a required output, with 
the efficiencies of various types and leading dimensions. 

A chapter is devoted to the effect of inertia of the moving 
parts, and two others to the turning movement and forces 
acting on the cross-head, &c. This subject is discussed with 
characteristic German thoroughness. Then follows a series 
of sections dealing very fully with the strength and dimensions 
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of the crankshaft, main bearings, pistons, frame and cylinder, 
eonnecting rod and flywheel, with a section on the relative 
working costs of gas and steam engines. 

This completes the work proper, the remainder of the book 
being devoted to a description of the Humphrey pump. 
reprinted from the inventor's Paper read before the Manchester 
Association of Engineers in November, 1910, and about 70 pages 
of tables with an index. 

We lay down the hook with some fecling of disappointment. 
as we find that the translation is only a part of Haeder's 
original German treatise, the subject of valves, valve gears 
systems of ignition, &c., being omitted entirely, perhaps 
with a view to being treated in a separate volume. If 
this be the case, we think it should have been mentioned, 
seeing that valve gearing forms so important a part of gas- 
engine design. 

The calculations which form the greater portion of the work 
are gone into with the detail one would expect from the author, 
and the deductions agree closely with modern practice as 
regards strength of crankshafts, connecting rods, flywheels. 
&c.; but there are one or two points in which we must join 
issue. Dealing with crankshafts, on p. 71 he states that “in 
engines of over Hin. evlinder diameter the crank pin is made 
larger in diameter than the main bearing journals. In engines 
up to 20 in. the diameter of the crank pin may be equal to the 
diameter of the main bearing journal.” This certainly does 
not agree with the most modern practice, seeing that the crank 
pin is subjected to the greatest stress. 

Under the heading " Material of the Crankshaft ’ 
Is informed that for this part of the engine " the best quality 
of forged steel is almost exclusively used." This sentence 
might with advantage have been expanded into several pages, 
and the reader informed as to what constitutes forged steel of 
the best quality. The same criticism applies to the description 
of the connecting rod, and especially toits fastenings. There are 
many points to be considered about an engine besides the design. 
The book is oifered as a guide to engine builders as well as to 
draughtsmen, and, however excellent the design may be, if 
the material is not up to requirements failure will result. The 
physical and chemical properties of the steel for such important 
parts as the crankshaft, connecting rod, &c., should, in our 
opinion, have been mentioned. Far too much reliance ts, as a 
rule. placed on the dimensions of parts. In this respect the 
book, like others of a similar character, falls short of the needs 
of the engine builder. 

Talking of pistons, the author states that seven rings is the 
minimum number that should be fitted. How many English 
engines with evlinders up to, sav, 12in. are fitted with this 
number? And provided that the cylinder is true and the 
rings properly fitted, even with four rings the piston works 
perfectly tight. German theory and English practice do not 
seem to agree on this point. The author also advocates broad 
thin rings, although experience shows that there is nothing 
gained by the adoption of broad rings, narrow rings with as 
great depth as the exigencies of springing them into place will 
permit proving much more satisfactory and durable. 

In the section dealing with water cooling, the author states 
that the exhaust valves for engines of 12 in. bore and upwards 
should be water cooled. We would like to know how manv 
engines of less than 19 in. or 20 in. cylinder are fitted with 
water-cooled exhaust valves; and on referring to the second 
part of the original text, dealing with valve gears, we find that 
the author gives particulars i valves up to Sin. diameter 
suitable for engines up to, sav, 120 maximum B.H.P. without 
water cooling. 

Again, in dealing with flywheels, the author goes very care- 
fully into the coefficients of fluctuation necessary for various 
classes of work, but when dealing with parallel running of 
alternators he does not show low the coeficient will vary 
according to the number of cycles per second. 

We must really protest avainst the latter part of the book 
containing tables of bolts and nuts, pipe threads, beams, areas 
and circumference of circles, &c., extracted from various 
sources. These tibles are very much more conveniently 


` the reader 


arranged in the many 6d. pocket books obtainable, instead of 
occupving, as they do, one-fourth of an expensive volume; 

As far as it goes, the book in question deals very thoroughly 
with the various details discussed ; but, as mentioned alios: 
it is far from complete, and will consequently prove a dis- 
appointment to anyone purchasing it in the expectation of 
obtaining full information on this subject. W. M. 


Steam Boiler Construction. Rules of the Natonal Boiler & 
Gencral Insurance Co, with Notes on Material, Construction and 
Dcos un of Steam Boilers and Similar Vessels. By E. G. Hirrkr, 


B.Se. May, 1912. 0 (Manchester, Reddish and London, 1912; 
Taylor, Garett, Evans & Co.) Pp. 167. 1s.; bound full cloth, 
ls. 6d. net. 


These Rules and Notes embody the principal features of the 
practice, as regards lend boilers, of the National Boiler & 
General Insurance Co. In the present cdtiion—we belicve, 
the third—the Rules and Notes have been revised by the 
author (who is the chief engineer of the company) in the light 
of recent experience and experiments. The principal additions 
and alterations relate to the forms of rivet heads, the thiekness 
of the shell, manholes, flanged seams, breathing space, boiler 
fittings and boiler setting. 

Apart from the fact that the Rules are useful in the design 
of a boiler intended to satisfy the requirements of the com- 
pany, the book should also prove of value to all interested in 
the design of steam boilers for land purposes. 


SS a7: 


ALTERN ATING-CURRENT SYSTEMS OF UNDERGROUND 
DISTRIBUTION.* 


BY S. J. LISBERGER AND C. J. WILSON. 


Summary.— The author discusses the eases where it is convenient or 
even necessozy to employ a system of low-tension altcrnating-curven: 
undergroand distribuiios. He slso gives deczil: of the epparetus used 
on one such sysiem supplied wich energy by the Pacific Gas & Electric Co. 


-—— . 


In comparing direct end elternating-current systems and omitting 
considerations cf first ecst, the dircet-eurrent system is. preferable 
by reason of its simplicity «nd reliability ; also. it is more tlexibie in 
operation. 

This Paper is not intended te zdvoczte the application of alter- 
nating current to an underground system zs egainst direct current, 
but to present some rezsons why eltornating current must sometimes 
be adopted instead of direct current. On the Pacific Coast many 
cities are supplied entirely or in part from hydre-clectric trans- 
mission systems. In the inception current was distributed overhead 
nt 2,400 volts, two cr three phase. and trinsformed to 120/240 volts, 
single or polyphase, for light and power. A single sub-station sup- 
plied a wide area. Low rates induced the extensive application of 
eMernating-eurrent apparatus. When city ordinances made it 
necessary to put the wires underground, operating companies were 
confronted with the problem of continuing the altemting-current 
system or changing èll the apparatus for use on direct current. 

Financial considerations did not admit of & change of system. The 
necessity of building more sub-stations, resuiting in higher invest- 
ment. costs in lands, buildings, station equipment. storage batteries, 
and the expense of replacing consumers’ apparetus, made the engi- 
neers reluctant to recommend the adoption cf dircet current. Tt 
should be borne in mind thet the cost of installing storage batteries 
was prohibitive, and without battery stand-by the advantages of a 
direct-current system were to 2 certain extent offset. The practice 
of competing companies wes to install an alternating-current system 
solely for reasons of first cost. Competition, therefore, deme ded 
that alternating current be available. Neglecting the question of 
QU E there is 2 growing demand for alternating-current ser- 
vice. particulaly for low-voltage sign lighting and other devices 
which can be used only on alteinating EU 

In certain territories supplied by the Pacitic Gas & Electric Co. 
both direct. current and glternating current are supplied for lighting 
and power purposes ; in other territories where only alternating 
current is supplied for lighting and power purposes. dircet current, 
for clevators and other types of apparatus demanding direct current, 
ii supplied at 550 volts. no lighting being carried on this system. 


* Ab:tract e a Paper re ad before the American Institute if Electrical 
Enrincers, A short note dealing with this Payer appeared on p. (4 
of our issue of June 21st . 
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Where the feeder distribution from sub-stations is 4,000 volts, 
three-phase, star-connected, both three-phase and single-phase dis- 
tribution on the mains is used. ` In three-phase systems 4.000-volt 
mains radiate from the centre of distribution. In the single-phase 
systems 2,300-volt mains feed from the centre of distribution: The 
transformers are standard sub-way type, 2,400 volts—120/240 volts. 
The secondary distribution is 115/230 volts three-wire, supplying light 
end power to small single-phase motors not exceeding 5 H.P. Where 
the distribution is three-phase the transformers are connected in 
banks of three, star to star, delivering'a secondary pressure of 120 
volts from line to neutral and 208 volts between legs. All lighting 
is supplied at 120 volts and power at 208 volts, three-phase. With 
the singie-phase primery distribution an automatic induction regu- 
lator is connected in each phase, giving excellent regulation, even 
with badly unbalanced loads. Where the distribution is three-phase, 
equally good results can be obtained with the installation of a three- 
phase regulator, owing to the balanced conditions which result. from 
the three-phase secondary network. Tho feeder cables are both 4/0 
and 2/0, three conductor. One neutral wire suffices for several 
feeders. This neutra! is run as a weather-proof wire. It is carthed 
at the station as well as to the lead sheaths of the cables and to the 
eerth plates provided in the manholes. The earthing of the neutral 


wire at points other than the station, by test, does not cause any . 


interference with regulation. The primary mains vary in size 


according to the load. although no conductor smaller than No. 4 is 
used. Feeder cables are designed for a load of 1,000 kw., although 
25 per cont. overload may be carried safely for limited periods of 
time. Where cables enter either oil fuse boxes or transformers, 
varnished eambric insulation is always used. All other cables used 
for feeders or meins are paper-insulated. All joints, including con- 
nections to the seciion boxes, are wiped. 

The first essential in the suecesstul operation of any system is 
continuity of service. All systems are more or less subject to inter- 
ruptions ; however, ezeh system should be so designed that these 
interruptions will be reduced to 2 minimum, both as to duration and 
orca affected. With this end in view, junction boxes have been 
developed to provide è means for sectionalising the cable system. 
not only when defects occur, but also to isolate parts of the system 
in order to work with safety on cables that otherwise would be alive. 
All junction boxes are mide of cast-iron with aluminium covers, 
mad: waterproof by means of a moulded rubber gasket. All boxes 
are provided with brass nipples, bolted to or screwed into the box, 
to which the lead sheath of the cable is wiped. Although in many 
cases submerged under water, no failures due to moisture have been 
recorded. A fibre insulating material is used as a supporting base 
for conducting parts in all boxes where the potential is 2,500 volts or 
less. Marble or slate has proved unsatisfactory. Porcelain is 
entirelv satisfactory for potentiels of 4.500 volts, but the cost is not 
justified on the lower voltage boxes. The box employed on systems 
where the potential does not exceed 2.500 volts can be used on single, 
two or three-phase systems by providing it with the proper number 
of connecting terminals and links. The cables enter from four sides, 
terminating on studs. Cross connections are made by means of 
copper links. No fuses are used on the primary system, except on 
transformers. On 4,000-volt systems the box used is suitable for 
distributing either three-phase or single-phase current from the three- 
phese cable. The neutral conductor is brought into the box at one 
side, through a pothead and a wiped joint, for the purpose of ex- 
cuding moisture. These boxes are designed to carry 200 amperes 
at 4.500 volts, three-phase. The "bus-bars in the box are insulated 
with varnished cambric, in addition to which the ‘bus compartment 
is filled with a high-grade non-flowing insulating compound. The 
hox is sealed at the factory, and when installed only the Jink com- 
partments and the cable terminals areaccessible. T he link compart- 
ments are of porcelain. In the first design the compartments were 
moulded in multiple, but due to manufacturing difficulties individual 
compartments were substituted in the later designs. 

The fuse box used in connection with the transformers is built in 
two and three- pole tvpes, for use with single or three-phase instal- 
lations. The box is designed for mounting in a horizontal position. 
Cables are brought into it through angle bosses to the terminals 
mounted on an ebony asbestos base. The fuse is mounted on a holder 
consisting of knife-blade contaets held rigid by means of a fibre tube. 
The fuses. are immersed in an oil bath, which covers all the conducting 
parts. In addition to the oi] bath, additional insulation is obtained 
hy means of a treated wood or fibre lining. together with fibre barrier 
plates attached to the cover. Before the three-pole 4.000-volt box 
Was put into service it was carefully tested bv blowing fuses as high 
as 70 amperes at 4,500 volts, three-phase. These tests were made 
with the box connected directly to the sub-station "bus-bar through 
an cutomtie oil switch with 6,000 kw. capacity on the 'bus-bar. 


In the secondary system, where current is distributed for lighting 
purposes on the three-wire Edison system, junction boxes consisting 
of a combined junction and fuse box are used, the fuse being bridged 
from stud to "bus-bar. Sufficient entrances are provided for trans- 
former leads, intersecting mains and services. This box is designed 
for loads not to exceed 600 amperes at 220 volts. ‘The neutral is not 
brought into the box. The three-phase secondary junction box is 
designed for 500 amperes, three-phase, 250 volts. Outlets are pro- 
vided for six three-conductor cables, thus allowing for transformer 
leads, four mains and one service. This box is simple in construction, 
only two patterns being necessary for the "bus-bar castings. The 

‘buses are entirely enclosed and separated by means of fibre insu- 
lating strips. Only the fuse terminals are exposed. The terminal 
lug or block serves the double purpose of a cable termina! and fuse 


contact. This construction results in an 18-pole box, the overall 
dimension of which is 31 in. by 16 in. Fibre barriers are inserted in 
'een poles in case of violent 


slots in the base to prevent arcing betw 
short circuits. 

Except in a few vaults located in the basements of large buildings 
entirely walled off and entered only through a door from the sidewalk, 
subway type. oil-insulated, air-cooled transformers are used. Trans- 
formers vary in size from 10 kw. to 159 kw. Where single-phase 
lighting load only is supplied, more than one transformer is rarely 
located in the same manhole ; but where the secondary distribution 
is three-phase it is the practice to locate three transformers in the 
manhole. In no ease has it been found necessary to provide venti- 
lation for manholes, even though water-tight covers are used. When 
the subway svstem was first installed, the question of ventilation was 
considered, the plan being to run riser pipes to nearby iron trolley 
poles, or to provide a suitable design of hitehing post with double- 
draft pipes. It might be interesting to note that in the first alter- 
nating-current system installed in San Frencisco the transformers 
were water-cooled, a special circulating system being built when the 
conduit system was laid. This feature has. however, been entirely 
abandoned. Transformers were provided with a relief plug. con- 
sisting of a thin copper diaphragm which was supposed to break if 
abnorma! pressure developed in the transformers. Past practice has 
shown the relief plug more troublesome than necessary ; continual 
corrosion of the copper diaphragm admitted moisture. Recent tests 
have shown that the explosions within the case are not relieved by 
the diaphragm. With the number of transformers in service, 
troubles of an explosive nature have been so rare as not to be worthy 


of mention. 

As regards operating features cach feeder is protected at th? station 
with an oil switch equipped with an overload detinite time-limit relay, 
no fuses being used except on the transformers.  Disconnecting 
switches are so installed that the regulators can be entirely cut out 
of service with only a momentary flicker. Feeders in the under- 
ground districts for the most part are run entirely underground, 
taking different routes to the several centres of distribution. In 
some cases the lines are overhead from the station to the boundary 
of the underground district, in which case suitable potheads are in- 
stalled on the riser of the cable terminal. Disconnecting switches 
are installed on the riser pole to provide a quick means for either 
operation or testing. To give an idea of typical conditions: three 
feeders supply a territory approximately 1 mile by ] mile. in which 
there is a load of 3,000 kw. The feeders end in junction boxes, from 
which the mains radiate. A tie cable connects the two junction 
boxes. The transformer secondary leads are fused in the secondary 
junction boxes. Both mains and services radiating from the secon- 
dary junction box are likewise fused. Secondary junction boxes are 
installed only at points where transformers feed the network and where 
mains intersect. Where secondary junction boxes are not. installed 
the service cable is tapped directly to the main with a suitable fuse 
provided on the consumer's premises. Link boxes are located at 
suitable points in the secondary network, through which the mains 
may be tied together. Any section of the distributing system ean be 
separated by means of the junction boxes, thus providing a means 
for operation and inspection of the svstem and isolation of the affected 
part with à minimum interruption to the other parts. No cable 
jointing is done on live cables where the potential exceeds 750 volts, 
although the links in all boxes are operated alive. In oporating the 
2,500-volt junction box sheet rubber barriers are placed between 
opposite poles, the operator using rubber gloves and a “ hot tool " 
in the form of wood pliers. The links can be opened and closed with 
current on the line not exceeding 50 amperes. With 200 such boxes 
in service they have been successfully operated for over four vears 
without an accident. The same operating conditions apply to the 
4,000-volt boxes, except that the rubber barriers are not necessary by 
reason of the porcelain compartments. A sheet of fibre covers the 
section of the box which is not being operated. These boxes have 
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been operated on a line current of 75 amperes with no difficulty. 
Very satisfactory results have been obtained from the 25 boxes of 
this tv poe of service. 

Certain operating difficulties were eneountered after the first auto- 
matic regulators were installed. It was attempted to connect to- 
gether two different feeders fed from the same ‘bus-bar. The results 
were disastrous to the box. "The accident was attributed to the fact 
that the feeder regulators were not set at the sime point and there 
was, therefore, a large interchange of current momentarily taking 
place. The regulators were then set at the neutral point, but instead 
of endeavouring to connect the feeders together through the medium of 
a junction box, a phasing transformer was connected across the gap. 
The results of this test showed conclusively that the connection could 
not be made even under these eonditions, A further analysis 
demonstrated that a violent surge takes place when the links are 
closed. duc to the capacity of the cables in series with the high 
reactance of the induction regulators. This difficulty was obviated 
hy equipping the feeders with a disconnecting switch located at. the 
station, by moans of which the regulators on the feeders can be 
disconneeted from the circuit. which operation is performed when 
it is desired to connect the feeders together. 

The oil fuse box used is mounted in a horizontal position. The 
fuse is connected across the terminals of the holder. The box is 
filled with light mineral seal oil which aids the operacor in noting the 
condition of the fuse. The same type of “ hot plier " is used, With 
400 of these boxes in service, extending over a period of five vears, 
only three failures have been recorded ; one box being entirely ex- 
ploded, and in the two other cases the covers being shattered. In 
one of these cases the fault was directly traceable to moisture thet 
had entered the oil in shipment. These boxes have repeatedly ele? red 
short circuits on transformers with no injury to the box. Relief 
valves of the same type as those discussed under the heading ** Trans- 
formers ” were proposed for use on these boxes, but test and experience 
have proved that they are unnecessary, All boxes are mounted on 
pipe supports about 3 in. away from the side walls of the manhole. 
This allows the easy passage of through cables. The secondary boxes 
are operated in a manner similar to the primary boxes, sheet rubber 
harriers being inserted to prevent the links or fuses from falling across 
adjacent terminals. A hot wrench with a wood handle is used in 
place of the pliers. The operation is so simple that little explana- 
tion is needed. It might be stated that there are approximately 
1,000 of these boxes in service. The neutral of all the secondary 
system is earthed, both at the manhole to earth. plates and 
eable sheaths and on the consumers’ premises. However. in no 
ease is the same wire used as a neutral for both primary and 
secondary systems. 

As an alternating-eurrent feeder supplies a load of approximately 
1,000 kw., a larger number of consumers would be affected if the 
feeder were out of commission than would be the case with a direct- 
current feeder. Inthe event of trouble developing ona direct-current 
feeder the voltage drops, but the consumer suffers no interruption of 
service. Much greater care must, therefore. be exercised in the 
operation of the alternating-current system than in the direct-current 
system. When extensions to the primary system are made, the load 
must be transferred on the secondary side in order to shut down the 
primary cable. This operation is not necessary on the direct-current 
system. No fuses are used in the primary system, except on trans- 
formers, as practice has demonstrated that fusing of mains i8 unsatis- 
factory and further complicates the operation of the system. In two 
cities where we are supplying loads of 3,000 kw. in a small congested 
district no trouble has been experienced. on the general system 
during three vears of operation, in which time faults have oecurred 
on the secondary system, and in transformers, which were 
successfully cleared by the sccondary fuses and the transformer oil 
fuses. 

Our experience with an alternating-current svstem, the load on 
which aggregates 12.000 kw.. has demonstrated that the system can 
be successfully operated. The design and operation of an under- 
ground alternating-current system, as Compared with a direct-cur- 
rent system, should present no serious difliculties— provided, however, 
that suitable seetionalising devices are obtained for use on the high- 
voltage parts of the system. Safety to the workmen, and continuity 
of service. demand the use of more reliable apparatus on an alternat- 
ing-current system than is required on a direct-current system. 
Questions of comparative cost between the alternating and direct- 
current systems have been purposely omitted, as the price of real 
estate, sub-stations, and equipment will greatly affect the invest- 
ment. “The additional cost of sectionalising devices for the 
alternating current underground system is small as compared 
with the costs of the direct-current system. Load, servico, and 
competitive conditions will be important factors in the choice of the 
system. 


—- 


THE ASSOCIATION OF CONSULTING ENGINEERS. 


The first meeting of duly clected members of the Association was 
hela at the Institution of Electrical Engineers on Monday, July 22, 
Mr. G. Mipargy Tayron, M.lInst.C. E.. presiding. 

The minutes of the previous meeting having been confirmed, the 
chairman called. on the hon. secretorv. Mr. A. H. Dykes, to read 
letters and messazes. from Mr. James Swinburne, Mr. Robert 
Hammond, Mr. J. P. €. Snell and Mr. Harrison, regretting their 
inahility to attend the present mecting. 

The hon. secretary then read th» list of members to date, 80 in all, 
explaining that some had only joincd conditionally on their being 
satisficd with the rules in their fins! form, 

The Curiis N then seid the business of the present meeting was 
to receive the rules presented et the meeting held in January and the 
report and proposals of the Provisional Committee, and to elect the 
first Committee of the Association, In meking the following remarks 
he wanted members to understand that he was not speaking for him- 
self alone but from a document prepared by the Committee and with 
which the Committee were in absolute and full accord. They were 
only following the lead of the United States and Germany in the 
formation of an Association of Consulting Engineers to look after 
their owa interests. If thev could not look after their owa interests 
better thin anybody else he would be surprised. In February last the 
Secretary received a letter from Dr. Bloekmann, the President of the 
German Society of Consulting Engineers, weleoming the newcomer 
on this side of the water, and that letter cheered the Committee on 
to wrestle with the difficulties they had in front of them. In the 
formation of an association of this nature it was only naturel that 
certain questions should arise, and one of the most important that 
had arisen was, What is a consulting engineer? The Committee 
had devoted considerable attention to (the matter. and had, after 
consultation with their legal advisers, adopted the following 
definition :— 


“A consulting engineer is a person possessing the necessary qualifi- 
cations to practise in one or more of the various branches of engineer- 
ing who devotes himself to advising the publie on engineering matters 
or to the designing and supervising the construction of engimecring 
works and for such purpose occupies his own office and employs his own 
staff. and is not directly or indirectly concerned or interested in con- 
mercial or manufacturing interests such as would tend to influence 
his exercise of independent professional Judgment in the matters upon 
which he advises." 


The next question which had been asked was, Why wes it 
necessary to form a new association when there were such ancient 
and honourable institutions as the Institutions of Civil, Electrical 
and Mechanical Engineers? All the members present were con- 
nected with one or other of those honourable bodies. and they 
would remain loval to them ; but it was felt there was a necessity for 
the formation of a society specially devoted to the small proportion of 
consulting engineers who belonged to the vast numbers of those 
various institutions, The Committee thought that probably not 
five per cent. of the members of the three important institutions in 
question complied with the detinition of a consulting engineer that the 
Committee had already laid down, and that there had, up till now, 
been no source from which any one could obtain definite information 
as to who was an independent consulting engineer ind who was not. 
The Association, subject to the rules being amended, would be com- 
posed of those members of the three institutions on whom the rules 
of professional conduct drawn up by the Institution of Civil Engi- 
neers, and since accepted by the Institution of Electrical Engineers. 
were alwavs binding, as distinguished from those members wlio were 
only bound by them when acting in è consultative capacity. The 
Association did not suggest that any duly qualified engineer should 
not be consulted on any engineering matteron wnich he was an expert ; 
but they did say that it should be possible to distinguish the indepen- 
dent consulting engineer from the expert who might be closely ident ied 
with manufacturing or contracting interests. The objects of the 
Association were set out in the Articles of Association, and they were, 
briefly, to uphold the standard of professional conduct and to pro- 
mote the professional interests, rights, powers and privileges of con- 
sulting engineers, Those objects were equally in the interests of the 
publie and of consulting engineers, and. could obviously best be pro- 
moted by the creation of such an Association as this. Since the 
meeting in January last the Committee had again reviewed the rules 
which had now been put into legal form by the honorary solicitor, 
Mr. F. W. Wright (of Messrs. Faithfull & Owen). to whom the best 
thanks of the Association were due. The Artieles of Association and 
the rules, as proposed by the Comniittce, were in the members’ hands, 
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including the alterations of the original rules, which the Committee 
now asked the members to approve. and which were as follows :— 


1. That the subscription be raised from one guinea to two guineas. 

2. Corporate membership of the Institution of Civil Engineers or 
full membership of the Institutions of Electrical or Mechanical 
Engineers be accepted as evidence of technical qualifications for 
membership of the Association. 

3. That members be entitled and requested to use the abbrevia- 
tion M.Cons. E. when stating their qualifications. 

4. That the Comnuttee be increased to 18. of whom not more than 
12 shall be London members. 


“The Treasurer would tell the members that the Association could 
not make both ends meet and become useful—by circularising 
mentbers in regard to things current and probably by having some 
quarterly communications—if the subscription were only a guinea 
a year. With regard tothealteration of the rule which provided that 
corporate members of the Institution of Civil Engineers only should 
be admitted, the Committee, after mature deliberation, thought they 
should throw their ranks open not only to corporate members of 
the Institution of Civil Engineers hut also to full members, both 
the Electrical and Mechanical Institutions. The President-Elect of 
the Electrical Institution. one of the most eminent men in his pro- 
fession, was not a member of the Institution of Civil Engineers, and 
therefore, although anxious to join, would have been ineligible 
under the rule in its original form. After the rules had been finally 
approved by the meeting. the earliest opportunity would be taken 
to submit the Memorandum and Articles of Association for the 
approval of the Board of Trade and to register the Association, 
after which the final rules and list of members would be printed and 
circulated amongst the members, and Government Departments and 
engineering and public bodies will be notified of the formation of the 
Association. It was felt that the Association, as the only body re- 
presenting consulting engineers, would form a useful channel through 
which the opinions of consulting engineers could be ascertained and 
with whom bodies representing other engineering interests could 
usefully confer. [t was hoped that all members would assist the 
Association by reporting for the consideration of the Committee any 
matter affecting consulting engineers which. in their opinion, could 
be usefully dealt with, and also bv inducing all eligible consulting 
engineers, who had not vet done so, to join the Association. He 
formally moved that the Memorandum and Articles of Association, 
including the alterations and additions which had been referred to. 
should be approved and adopted. In the document in the member's 
hands the proposed rules were included and in addition to the specitic 
alterations he had mentioned there were a number of new rules and 
à number of slight verbal alterations which had been put in by the 
honorary solicitor, on the advice of counsel. but they were merely 
forma]. 

The Hoxorary Treasurer (Mr. S. R. Loweock)said he did not think 
it was likely that the Association could ever become a very large body, 
as the number of engineers who were eligible under these rules was, as 
the chairman had already pointed. out, limited. With a comparatively 
small membership. and an annual subscription of only one gninca. the 
association would be always in difficulties, and could not be effective in 
the way he was sure thev all desired and. intended, although it was not 
an association for protit, to enable it to be carried on properly, thev 
must not only make both ends meet, but must have a small margin. 
In addition to the annual expenses, the preliminary expenses, 
registration, printing the Memorandum and Articles of Association, and 
list of members had to be provided for, and from the estimates he had 
made, he was quite sure it was not possible to conduct the business of 


the association properly with an annual subscription of less than two 
guineas, 

Mr. CHARLES BRIGHT congratulated the Committee on the care with 
which they had considered the whole subject. but he thought a subscrip- 
tion of a guinea should be sufficient for an Assoviation of that kind. He 
did not wish his remarks taken in anv spirit of animosity. 

Mr. W. FAIRLEY said he had ratherexpected the subscription would be 
raised above two guincas, because there must be an ordinary paid secre- 
tarv in addition to the honorary secretary. 

The CHAIRMAN said he trusted the meeting would approve of the pro- 
posal to increase the subscription, If they got a large membership they 
could, if thought advisable, reduce the subscription back to a guinea. 

The meeting then approved the alterations and the addition (with 
regard to the use of the abbreviation " M.Cons. E.) set out above, 

The CHAIRMAN then moved, and Mr. W. B. Cooper seconded, a reso- 
lution that the Memorandum and Articles of Association and the rules as 
amended and as printed in the document before the mecting be received 
and adopted. 

_ Before putting the resolution to the meeting the CHARMAN invited 
discussion on any points members might raise. After replying to ques- 
tions by Mr. M. G. Weekes and Mr. J. H. Blizzard, the Chairman put the 
motion, which was duly carried. 

With regard to the constitution of the Committee, the Chairman re- 
marked that the Committee were anxious to have a certain continuity of 
action for the first vcar and they issued amongst themselves balloting 


papers for the London members, with the result that the 12 names printed 
in the Articles of Association received the majority of the votes. The 
hon. secretary and hon. treasurer were also, ex-officio, members of the 
Committee. In accordance with the rules. one-third of the Committee 
retired every vear. The Committee were not empowered to recommend 
names for filling up the four vacancies so created. and those who retired 
were not eligible, under the rules, for re-clection, but it was open for any 
member of the Association to propose a member of the Committee, and 
they would be balloted for at the «eneral meeting. With regard to the 
country members, the selection was one that required careful considera- 
tion, and the Committee asked that. in the first instance, the election 
should be made by the 12 London members, whose election he invited 
some member to move. The suggested Committee included representa- 
tives of civil, electrical and mechanical engineering. 

Mr. J. H. Brizzanp proposed that the members suggested by the Com- 
mittee (Messrs. John Sydney Alford, Henry Percy. Boulnois, William 
Tregarthen Douglass, Baldwin Latham, Ernest Lawson Mansergh, 
William Morris Mordev, William Henry Patchell, Henry Rofe, John F. C. 
Snell, Edmund Herbert Stevenson, James Swinburne and G. Midgley 
Tavlor) be the London members of the Committee for this vear. 

Mr. A. A. CAMPBELL Swinton seconded, and the motion was duly 
carried. 

The CHAIRMAN then proposed that the list of country members of the 
Committee be left vacant for the present, on the understanding that the 
Committee would fill the list up with the best names they could tind for 
the provincial towns, but he invited suggestions from members. The 
Committee felt that upon the country members would largely depend the 
amount of support the Association would receive from the various proe 
vinces they represented, 

Mr. Weekes seconded, and the motion was dulv carried. 

Votes of thanks to the Institution of Electrical Engineers (for the use 
of their rooms), to the hon, secretary (Mr. A. H. Dykes), to the hon. 
solicitor (Mr. F. W. Wright) and to the chairman (Mr. G. Midgley Taylor) 
closed the proceedings. 


CORRESPONDENCE. 


—— K——— : 
THE DETERMINATION OF THE RADIATION EFFI- 
CIENCY AND OTHER CONSTANTS OF A WIRELESS 
TRANSMITTER. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: lt is with pleasure that I accept the opportunity you have 
given me of replying to Mr. L. B. Turner's courteous criticism 
of my method for the determination of the efficiency of a wire- 
less transmitter. As the principle of the method is sound I 
welcome any suggestion which may lead to the adjustment of 
details. 

Firstly, I must point out that the equality of P, and P, is 
only recommended as a precaution against the variation of 
unknown losses, such as brushing, and is otherwise in no way 
essential to the method. Secondly, since it is a comparatively 
simple matter to determine P, by either of the methods given 
in my Paper—or in two or three other known ways—a possible 
difference im the power supplied to tlie aerial is, as Mr. Turner 
points out. no objection to the method. In regard to his first 
point it is. therefore. certainly possible experimentally to make 
the power supplv to the aerial constant if desired, even if the 
directions I have given for doing so mav require some modi- 
fication in order to obtain greater accuracy. For instance, by 
simple measurements of the primary current y, P, may be 
determined from P, since P,—P, is very nearly proportional 
to y5^ — y,*. and, if desired, the coupling could be varied until 
they became equal. The determination of the individual 
losses in the primary, as in the Telefunken tests, could also be 
used to check the more direct determinations of P, and P,. 

The possible inequality of P, and P, is, therefore. as Mr. 
Turner remarks, not a flaw in the method. but, as he has sug- 
gested that it is a large quantitv, I shall makean estimate of it 
before dealing with his second point. 

It must be clearly understood that P, and P, can only differ 
by the difference in the efliciency of the primary in which the 
total power P’ is constant. Mr. Turners quotation from the 
Telefunken estimate as to the loss of one-sixth or more of the 
power in the primary circuit is really quite misleading and 
proves nothing as regards P,—P,. It merely shows, in fact, 
that P,=5P’/6, where P’ is the total primary power. The 
waste of energy, P’/6, is presumably determined under the same 
current conditions as in actual working, ?.e., it corresponds to 
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the whole joulean loss in the primary due to the existence of 
resistance. The possible difference between P, and P, for a 
change in the aerial decrement is, of course, not the whole 
wasted primary power (P'/6), but only the change due to the 
influence which the small difference in (a+) may have on the 
current in the primary. In practice the difference in f may be 
about 20 per cent. of the * radiation resistance," i.e., not more 
than 10 per cent. of 8. The change in (a+/) is, therefore, less 
than 10 per cent. 

It therefore appears that the change in the R.M.S. primary 
current as measured on a hot wire instrument should not exceed 
9 per cent. and, therefore, that the change in the energy lost in 
the primary is under 10 per cent. Taking P’/6 as the total loss 
the change would, therefore, be about P’/60, z.e., less than 2 
per cent. of P’. The consequent difference between P, and P, 
should thus be less than 2 per cent., and even in the case of a 
very inefficient primary could hard!y amount to 4 per cent. In 
all practical cases, therefore, it appears that the difference 
between P, and P, should be negligible to a first approximation. 

In his second paragraph Mr. Turner states that P, and P,, 
I, and I,, 7, and ù, are all nearly equal. This is not correct as 
regards the quantities whose difference is advantageous, for the 
facts are that for a reduction of only 10 per cent. in the actual 
height of the transmitting aerial at Hunstanton, the wave- 
length being 352 m., I, was fully 10 per cent. less than I,, and 
à, was 20 per cent. greater than i, I,? was about 20 per 
cent. greater than I, and i,?, about 40 per cent. greater 
than 5,7. Since the two lesser form the first and the two greater 
the second product in the denominator, the latter is by no 
means a small quantity but is a large percentage of either pro- 
duct. The terms of the numerator will apparently differ by 
from 20 to 40 per cent. The equations are, therefore, by no 
means so unfavourable as Mr. Turner suggests. It is true also 
that greater differences could apparently have been easily 
obtained, without altering the conditions appreciably, by 
making a somewhat larger reduction in the height of the aerial. 

I do not understand how the equation quoted from Breisig's 
“ Theoretische Telegraphie " can represent an R.M.5. current 
as measured by a hot wire instrument, for it contains ( —time 
as a variable, and R.M.5. current does not vary with time. The 
equation does not appear to be applicable at all in the present 
case. 

Bevond the fact, for which he has my thanks, that Mr. 
Turner has pointed out the need of a correction in the instruc- 
tions for the equalisation of P, and P,, his criticism amounts 
in reality to an indictment of the instruments which he has been 
in the habit of using, and in no way touches the validity of my 
method. In practice experimental errors will disappear with 
the use of the more accurate ammeters which are now available. 

Ás experiment proves that the magnitudes of the quantities 
measured are suitable for calculation and as P, and P, can be 
determined, it may fairly be said— particularly if Zenneck's 
suggestion be also included—that the method is now correct in 
theory not only to the first, but to the second, order of approxi- 
mation, and that in practice it should give reasonably accurate 
results even with ammeters which are only moderately accurate. 
I am, &c., 


London, July 29. J. ERSKINE MuRRAY. 


PRODUCTION OF RECTIFIERS BY PHYSICAL MEANS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: In your issue of May 17 Mr. Greenleaf W. Pickard 
callsattentionto my letter published in your issue of April 19. 
I have not had the pleasure of reading Mr. Pickard’s patent, 
No. 933,263 of September 7, 1909. My patent of September 
29, 1911, is purely a date patent. Mr. Pickard in his letter 
says: “Mr. Sutton, finding minute ridges on the fracture face 
of his pyrite crystal, considers that these ridges diffract or bend 
aside all of the oscillations in one direction." 

What my letter says is this:—‘‘I find, however, by the 
simple process of fracturing it (the crystal) across the cleavage 
planes in such a way as to produce a conchoidal fracture. 
This fracture has a number of fine ridges.” 
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Further on my letter says :—‘‘ It is not necessary that the 
ridges shall be always visible." 

And further on again my letter states :—*“ The facts are so 
certain and so easily produced as to force me to the conclusion 
that the physical state of the surface is the real cause of rectifica- 
tion, and the presence of the ridges as radii to the conchoidal 
form is an 2ndication as to the cause." 

Then my letter distinctly says :—* One set of alternations 
disappears, is absorbed or destroyed by the surface formation, 
and I venture thetheory that they are diffracted or bent aside 
sufficiently to be forced into and damped out by the resistance 
of the surface.” In venturing this theory, I was aware that 
at the frequency 500,000 only a superficial penetration to the 
crystal could occur. | 

The discovery of the ridges caused me to conclude that one 
set of alternations was being forced between the cleavage planes 
a sufficient depth to be damped out by the high frequency 
resistance, and that this penetration was caused by the edges 
of the cleavage planes: naturally an optical! surface produced 
on the crystal would not prevent the forcing in of the electrons, 
no matter how perfect the mechanically produced surface. The 
frequency, preventing a natural penetration, prevents either 
refraction or double refraction, and we are forced to suspect 
the missing electrons (in this case those from the earth) have 
their direction changed by diffraction and the particular alter- 
nation becomes damped out. My letter clearly stated "' it is 
not necessary that the ridges shall be always visible," meaning 
that the diffractive effect may go on. 

The theory of assymetric conduction only tells us what we 
already know, that one set of alternations disappears. My 
theory was intended to suggest why. 

As there would be no conduction (at the frequency) through 
the crystal, my attention was focused on the surface effects. 

The connection of the conchoidal form of the fracture is that, 
in my experience, this fracture is only associated with a physical 
structure of a type that will produce ridges in FeS, crystal, and 
not that either the conchoidal form or the ridges are the cause, 
both the conchoidal form and the ridges being due to the exist- 
ence of cleavage planes in the crystal. If by grinding and 
polishing his crystal Mr. Pickard exposes the cleavage planes, 
then he enables the diffractive effect to occur; in other words, 
he clears the natural surface out of the way. 

Mr. Pickard, as the discoverer of a great number of sensitive 
crystals and combinations, no doubt is aware that any FeS, 
crystal will not do, and that only such as have the character- 
istics described in my letter published in THE ELECTRICIAN of 
April 19 are at all effective. (All italics are mine.)—I am, &c. 

290-292, Bourk-street, HENRY SUTTON. 

Melbourne, June 20. 


st — 


GROUPING OF CELLS OF ELECTROLYTIC RECTIFIERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: I was much interested in Mr. Bairsto’s account of his 
experiments with electrolytic rectitiers in this week’s issue of 
THE ELECTRICIAN, and his modifications, so far as they apply 
to the Siemens arrangement of discharging through the load, 
seem simple and effective. I should like, however, to point out 
that to take the Graetz-Nodon grouping as a standard of sim- 
plicity is to ignore some important work which has already 
been done in connection with electrolytic rectifiers. The work 
of Minkiewicz (* Physikalische Zeitschrift," Vol. IL, p. 746, 
1900-1901) appears to have passed unnoticed—at least, I have 
hardly ever seen any reference to it in Papers dealing with the 
subject—and yet. though dating back to the early days of 
rectifying phenomena, there is much in it to stimulate thought. 
In that article it is shown that single-phase currents can be 
rectified by the use of two cells, or even one cell with two 
anodes; further, that three-phase currents can be rectified 
with a single cell having three anodes. 

The study of Minkiewicz’s work brought me to one of the 
same results that Mr. Bairsto arrived at, namely, the use of 
three cells as shown in his Fig. 2. In practice, however, I soon 
found that the advantage was more apparent than real, for, 
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my object being the attainment of minimum dimensions, the 


heating which took place in the cell (C) with two anodes was so 
much greater than in the other cells, that I had to make this 
one considerably larger, and so my object was defeated. It is 
noteworthy also that the so-called Churcher method (1904) of 


obtaining rectified currents by means of a transformer with 


split winding and a single cell with two anodes, commercially 
used in the United States for battery charging purposes, 1s quite 


clearly indicated in Minkiewicz’s Paper.—I am, &c., 
London, W.C., July 29. L. H. WALTER. 


THE MEANING OF THE CONSTANT IN FROLICH'S 
EQUATION. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sig: Frélich’s equation of the relation of field (H) to 

intensity (1) may be written 

H = PI/(1— D). 
where I is the fractional intensity of the maximum, treated as 
unity, and P is an empirical constant. 

This equation applies to curves of I and H when hysteresis 
is suppressed, either by the introduction of an air gap in the 
magnetic circuit or, as Gerosa and Finzi showed, by running 
an alternating current through the magnetic material. 

I have lately had occasion, for theoretical purposes, to con- 
struct curves of H and I under the latter conditions for different 
temperatures up to 700?C., and I find the interesting and 
important result that the constant P is inversely proportional 
to the absolute temperature (T), and that the factor of pro- 
portionality plays the part of the reciprocal of Curie's constant 
(A) in the paramagnetic equation. 

The constant P has therefore a definite meaning, and 
Frólich's equation can be given a rational interpretation.— 
] am, &c., 


Rochdale, July 25. J. R. ASHWORTH. 
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NEW SIGNAL EQUIPMENT ON THE INDIANAPOLIS & 
CINCINNATI RAILWAY." 


Summary.——.X description is given of a signalling system whereby the 
train dispatcher on a single line railway is able to control the movements 
of the trains by means of cab signals. 


The Indianapolis & Cincinnati Traction Co. has just put into 
service a manually operated, remotely controlled interlocking signal 
system. This system affords means by which the dispatcher, as a 
train approaches, passes or leaves a siding, can display stop or proceed 
signals to the motorman. ‘These signals are displayed by red and 
green lamps inside the cab, placed directly in the motorman’s view. 
The signal-transmitting apparatus is interlocked so that it is mechani- 
cally and electrically impossible for the dispatcher to give wrong 
signals. Another strong feature of this system is that a permanent, 
graphie record is continually being made in front of the dispatcher, 
showing at all times the position and direction of movement of all 
trains. This system of signalling has been in satisfactory operation 
for some time past on a Canadian railway and has given excellent 
resulte. 

The Indianapolis & Cincinnati Traction Co. installation includes 
protection for nine block sections and ten sidings, each block section 
extending from siding to siding and averaging about 2 miles in length. 
The principal electrical circuits consist each of copper-clad wire 
connecting three short sections of third-rail at each siding, with 
relays, control switches and a battery in the dispatcher's office. The 
return circuit is through the track rails. The system is designed on 
the normal danger plan ; that is, if any part of the apparatus becomes 
deranged stop signals are displayed. The apparatus on the car 
is very simple. It consists only of a third-rail shoe for making 
contact with the short signal rail, a relay and a small local battery for 
supplying energy to the signal lamps. Either a clear or a stop 
signal is always displayed before the motorman. The only new rule 
required with this system is that when a motorman receives à red 


light he shall stop his train at the next siding and communicate by 
telephone with the dispatcher. A strong feature of this system is 
that the efficiency of the train crews in responding to signals can 
be effectively tested at any time by the dispatcher. The psycho- 
having a signal, red or green, continuously displayed 


logical ¢ effect of 


* From the “Electric Railway Journal.” 


in front of the motorman is thought to be an important feature as 
compared with signals which are placed along the right-of-way and 
must be “ picked-up” and read as they are approached. The 
motorman has the same view of a signal, regardless of whether the 
day is fair or stormy, because it is displayed in direct view within 
the cab. In connection with the display of red and green lights in 
the cab, as a means of telling the motorman when to stop or proceed, 
the local circuit includes a bell which is tapped whenever tho signal 
is changed from red to green or vice versa. 

The principal parts of this system consist of a main control circuit 
leading from the dispatcher's office to each siding, a switch relay and 
battery connection in the dispatcher's office for each control circuit, 
thrce short sections of contact rail (about 72 ft. long) for each siding, 
and a contact shoe relay, a local battery and two light signals (red 
and green) in each motor car. The control line for each siding is 
independent of the other control lines except that all the dispatcher’s 
switches (one in each control circuit) are mechanically interlocked. 
One independent signal wire connects the three contact rails at each 
siding direct with the dispateher's switchboard, and the return circuit 
is made through the track rails, which do not need to be cut. For 
the main signal circuit on this 18-mile installation copper-covered 
line wire has been employed. The wire, which is No. 14 gauge, was 
chosen of this size, not becausc so great a conductivity was required, 
but because it was thought to be the smallest wire that would serve 
mechanically. The short lengths of contact rail are located one 
opposite the switch and two others 2,000 ft. distant in each direction. 
The rail at the siding is called the home rail and the other two are 
called distant rails. By means of the two rails located 2.000 ft 
from the siding it is possible to give to the crew a signal sufficiently 
early to permit the stop to be made before the siding is reached. 
That is to say, if two trains are approaching a siding where they are 


to meet, they will receive red signals when 4,000 ft. apart, and each 
train will vet have 2,000 ft. distance remaining in which to come 


under control to make the siding stop. 
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Interlocking Switches - 


Junction Siding 
Fia. 1.—-DIAGRAM OF TWO MAIN CONTROL CIRCUITS. 


The three third-rails at the siding are electrically connected by the 


single line wire, and this wire without other connections extends 
along the pole line direct to the dispatcher's office. 


This forms the 
main circuit for the siding. The circuit, on entering the dispatcher’s 


office, passes through a knife switch, then through a fused lightning 
arrester, then through a 300-ohm relay and a dispatcher’s control 
switch, and thence through a common 30-volt battery to a ground 
on the track rail. 


each siding, and only the parts enumerated are in circuit at any time. 


One of these main control circuits is installed for 


Each main control circuit normally is open at the track end, the open- 
ing occurring between the track rail and the short contact rail. 
When a car passes, the contact shoe attached to the side of the truck 
touches the contact rail. The circuit is then completed through a 
relay on the car and through the running gear to the rail. Thus the 
car relay is put in series with the relay and the dispatcher's control 
switch in his office. 

The only part of the apparatus in this main circuit with which the 
dispatcher has anything to do, in normal operations, is the small 
control switch on his board by which the circuit can be opened or 
closed. "There are 10 of these switches in this signal installation, one 
controlling the main circuit leading to each of the 10 sidings which 
protect the nine blocks. This switch consists of a steel single stem 
on which are mounted an interlocking segment and a contact piece 
which, as the switch is revolved through 45 deg. to the right or left, 
makes contact with either of three similar contact pieces fixed on a 
slate panel. 

Referring to the diagram of the main circuit (Fig. 1) two of these 
switches are shown by dotted lines. The contact points are lettered 
C.G,D. Point A is ‘the line contact attached to the stem of one of 
the interlocked dispatcher’s control switches. The three pointe with 
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which this contact may be brought into connection are noted C, G 
. and D. C and D are connected by a common wire leading through 


à battery to earth. Whenever the main switch moves its full 
distance to the left or the right, A and B or A and D are joined and 
the main circuit for the contact rail at the siding corresponding to this 
switch is energised. Current, however, does not flow because this 
circuit is yet open between the contact rail and the track rail at the 
siding. This circuit will be closed when the contact shoe of the car 
` touches the contact rail. The centre contact point G connects with 
earth, and thus whenever the switch is not being used to put the 
battery upon the line it earths the line. A bell or other indicating 
device is put to earth so that the dispatcher instantly may learn when 
there is any foreign current in the circuit. Also making a “ short " to 
earth tests the control circuits cach time the switch is used and 
discharges any static or stray dynamic current that may be on the 
line. This contact point also serves as an easy means for testing the 
current electrically. During the ercction of this signal system some 
experiments were made to determine the proper length of signal 
third-rail necessary to assure proper contact with the shoe on a car 
operating at speeds as high as 80 miles per hour. As a result the 
sections of third-rail used are, with few exceptions, 72 ft. long each. 
They are made of 3 in. by 3 in. bv 3 in. angle iron mounted with the 
angle pointed upward, supported on forged wrought-iron pedestals 
and insulated from the pedestals by blccks of fibre «nd fibre bushings. 
The wire connecting the third rail with the control circuit on the 
nearby pole line is enclosed in wooden trunking to protect it against 
malicious or accidental damage. 

As stated above, there is a dispatcher's switch for controlling the 
circuit to each siding. The position of the switch handles indicates 
what signal will be displayed on a car when its shoe touches any one 
of the three short sections of contact rail on either side of that 
siding. The arrangement of the board at the dispatcher's office of 
the traction company is such that the dispatcher faces north and has 
his back to the track. When any switch handle is turned to the left 
the westbound car at the siding controlled by that signal will be 
given a clear indication ; when the switch handle is vertical the car 
in either direction will be given a stop signal, and when the switch 
hand is turned to the right an east-bound car will be given a clear 
signal. The row of switches controlling the signal indications at 
each siding is so interlocked that both east-bound and west-bound 
trains cannot be given clear signals for the same block. The nearest 
to each other that they can approach under clear signals is 4,000 ft., 
or each train 2.000 ft. distant from the same siding, when each 
will receive a red signal and have ample distance in which to stop 
before reaching the siding. The interlocking gear is very simple. 
It consists of a segmental shaped piece of steel about lin. thick, 
keved to the main stem of each of the dispatcher's control switch 
handles. These pieces interfere whenever attempt is made to turn 
two handles towards each other, and they assure that one handle 
must be in a vertical (stop signal) position between any two other 
handles that are pointing toward each other. That is, clear signals 
for east-bound and west-bound cars approaching each other can 
be given only when a stop signal is displayed at a siding between 
adjacent sidings set to "clear," The psychological effect of placing 
before the dispatcher a continuous indication, as given by the position 
of the switch handles, of the running rights of all trains anywhere 
on the road is a most important feature of this signal system, especially 
when this feature is supplemented by a continuous record sheet 
indicating the position, direction and speed of all trains at all times. 

The simplicity of the local circuit on the car is apparent when it is 
stated that this circuit includes only one relay, one local battery, 
two signal lights and a thoroughly constructed contact shoe. Each 
motor car carries two ground-glass signal lamps, mounted, one above 
the other, on a substantial frame attached to the window post in front 
of and just to the left of the motorman’s position. One signal glass 
is red, the other is green. Both are provided with small incandescent 
bulbs for illumination. Energy for these lamps is furnished by a 
small local battery. The other apparatus on the car, as shown by the 
circuit diagram (Fig. 2), consists of a relay with two back contacts 
and one front contact and a contact shoe which is attached to the 
truck equaliser beams, as shown in the illustration. The principle 
of this cab signal is that if 2 contact rail is energised (by the closing 
of the dispatcher's control switch) a passing train will receive a clear 
signal ; if the contact rail is de-energised (purposely by the dispatcher 
opening the control switch, or because of a line wire derangement) a 
passing train will receive a stop signal. A clear signal will continue 
to show while running through the block, and a stop signal, once 
displayed, will remain displayed until the car reaches an energised 
contact rail. Forexample. when two trains are to meet, each motorman 
gets a red signal when 2,000 ft. distant from the meeting point; 
that is, when his car passes the distant rail. This red signal remains 
displayed in his cab continuously until it is cleared by the dispatcher, 


but it cannot be cleared until the car reaches the third-rail opposite 
the siding. Thus the train at a mceting point which leads into the 
siding has a red signal displayed in the cab until after the other train 
has passed and until the dispatcher has given a clear signal, and this 
clear signal will not be received by the train on the siding until after 
it has backed out on the main line and moved a few feet forward so 
that its third-reil shoe comes in contact with the signal rail. This 
set of cireumstances in connection with the interlocking features of 
the signal system provides for extreme flexibility in the handling of 
trains in sections at passing and meeting points. This system is 
designed to do the work not only of an automatic block signal system 
but also of the so-called dispatcher's signal system, because the dis- 
patcher may at any time stop any train at any siding. 

The record sheet is directly driven through a worm ratchet move- 
ment which is operated every five seconds by a pair of magnets con- 
trolled by a carefully adjusted clock movement. The record sheet 
is divided into “ time " lines in one direction and ‘ block " lines in 
the other. The time divisions on the sheet, shown by horizontal 
lines, are on the scale of 6 in. to one hour, the lines being ruled at 
intervals corresponding to one minute of time each. The block 
lines are ruled perpendicularly and are spaced proportionately to the 
lengths of the various blocks. These block lines are continuous and 
the space between any two adjacent lines represents proportionately 
the distance between any two sidings. The record sheet is so arranged 
with regard to its moving mechanism that about two hours’ perfor- 
mance is always visible to a dispatcher, and he can at all times sce the 
changes that are being made in the records as they occur. The move- 
ments of trains are recorded on the sheet by means of two separate 
sets of perforating needles. The function of one set is to make a single 
punch mark whenever the third rail is passed over by a train. The 
other set makes a continuous perforation whenever a train enters a 
block, and it forms a graphic record of the length of time occupied by 
it in passing through a block as well as a record of its time of entry 


Ground to Bail 


Fia. 2.—DIAGRAM OF CAR CIRCUIT. 


and exit. The single punch needles referred to above are called the 
upper necdles, and those that make the continuance perforations 
are called the bottom needles. The bottom needles are further 
distinguished by being divided into sets for recording east-bound 
and west-bound train movements respectively. 

Each needle is actuated by an electromagnet and these magnets 
are energised through front contacts on the main relays in the 
dispatcher’s control circuits. The essential features of this record 
system are the main control line relay and the single-punching top 
needle. The line cutting-bottom needles are used as refinements 
to make the records more readable. This simple circuit with its 
top needles and local battery controlled by the front contacts on the 
main relay in the main line control would serve to give all the indi- 
cations required for a complete signal system. However, additional 
features are added to enhance the legibility and value of the record 
and to increase the flexibility of train control. The chief feature for 
obtaining these supplementary results is a set of magnet-operated 
needles which perforate the paper from below, and, in contrast with 
the top needles which merely make a dot, the bottom needles cut 
a line in the paper, recording the full time which a train occupies 
in running through a block. The front contacts on the main control 
circuit relay, in addition to closing the circuit operating the top 
needle, also send an impulse through a set of locking coils which act 
on the control of the continuous needles that cut the record lines 
from below the paper. These lines for any one train are always 
being cut in the paper so long as that train is going over the road. 
However, one needle cuts for only one block, and when the tram 
leaves that block the adjacent needle begins cutting in the next 
section of the record sheet. Thus the time of arriving and leaving 
at the division point between the block is indicated as well as the time 
used in passing through the block. ‘The interlocking relays for the 
bottom needles also interlock the switch handles, so that after the 
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dispatcher has given to a train the rights for one block and these 


rights have been accepted the dispatcher cannot give right to that 


block to an opposing train until the first train has left the block. 
The record sheet also checks the dispateher and shows just how the 
switches have heen set for all train movements, the location of the 
lines in the columns indicating whether the switch was set for 
east-bound or west-bound movement. 

The signal systent has no connection at all with the power supply 
so that when the power goes off the transmission line there is no 
reason why cars cannot coast down hill or proceed under any momen- 
tum that they may have and thus be able to save sometime. — All the 
testing work necessary in connection with obtaining high continuity 
of service from this signal system can be done in the dispateher's 
office. Protection against open points may very cheaply be provided 
with the Simmen signal system by placing a standard switch circuit 
controller so that it will be operated bv the movement of the switch- 
point, and when the switch is set open the controller will open the line 
which connects the contact rails with the dispateher's office. Thus 
trains would receive stop signals when 2,000 ft. from open points. 
With regard to maintenance of the signal svstem, it should be noted 
that all of the pieces of apparatus are located either in the dispateher's 
oflice or in the cab of a car, the two places on the road where thev can 
most easily and economically be inspected. 


PARLIAMENTARY INTELLIGENCE. 
"e So 


LONDON COUNTY COUNCIL (TRAMWAYS AND IMPROVE- 
MENTS) BILL. 


In the House of Lords on Wednesday this bill was read a third time. 
Anamendment was moved by Lord GREVILLE, and passed, that there be 
added to Clause 20, which sanctions the use of trailer cars, the words 
“and for such periods and on such terms and conditions as may be 
expressed in such approval, and the Board of Trade may revoke any 
such approval.” 

Lord Montagu oF BEavrLIEU then moved to leave out the whole of 
Clause 29. He said that a body representing the users of roads did not 
appear before the Commons Committee, and were by the Standing 
Orders debarred from presenting theic case to the Committee of the House 
of Lords. While 533,000,000 passengers were carried on the tramways 
of the London County Council last vear, over 560,000,000 passengers 
were conveved in London by motor omnibuses and other forms of public 
vehicle. The police authorities were of opinion that the use of coupled 
carriages on the tramways would be prejudicial to the management of the 
traftie. 

The Marquess of Batu said the trailers were the most convenient 
meihod of dealing with the rush of traffic in the morning and evening. 
and while there would be some inconvenience to tvzflie; there would be 
less danger of accident in running coupled cars than in running the cars 
scparatelv. 

The Marquess of LaxspowNE pointed out that the Board of Trade 
would have pleniy of conirol over the experiment. 

dhe amendment was withdrawn and the bill passed. 


SHEFFIELD CORPORATION BILL. 


A Select Committee of the House of Lords, presided over by the Duke 
of Wellington, commenced consideration of this bill as amended and 
passed hy the House of Commons, 

Mr. Honoratus Ltovp, K.C. (for Sheffield. Corporation’, said the 
electrical department was dealt with in Part 8 of the b'll. and provided 
that the Corporation might sell for hire, fix, repair and remove (but not 
manufacture) lamps, meters, electric lines, fuses, switches and. other 
electrical fittings for lighting, power and other purposes, and might pro- 
vide all materials and work necessary in this connection, and with respect 
thereto might enter into contracts for execution of env of the powers in 
the section, including the wiring of private property. ‘This ebuise. went 
further than the model clause, as it sought power to sell. The clause 
existed in five separate cases, so that precedents existed wherein the 
model clause had been departed from in the direction desired by Sheffield 
Corporation, whose clectrical undertaking was purchased from the York- 
shire House-to-House Co. in 1898. As long ago as 1903 the Corporation 
presented a bill to Parliament, and a clause was inserted something 
“milar to that now asked for. In 1906 Mr. Davidson, an electrical con- 
tracior, issued a writ against the Corporation challenging their powers to 
carry out electric wiring and fitting. The judge granted a declaration 
that Shetheld Corporaiion was not entitled to carry on this particular 
branch of electrical business, The Corporation now asked Parliament 
to make it clear that they had power to engage in a business which they 
had purchased and had carried on for many years. His clients would 
show that the business had paid them and that they intended to trade on 
fair terns. He asked the Committee to give his clients not only the 
model clause but an extension of it. 

Ald. R. STYRING, chairman of the Parlia mentary Committec of Sheffield 
Corporation, said when Parliament in 1898 allowed the Corporation to 
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take over the Yorkshire Company's business they were under an obli- 
gation to take over the staff, including the staff which carried on the 
wiring and fitting branch and the factory. That gave them their statu- 
tory title to do what they were doing to-day, The profit shown by the 
company was £1,600, and that was an clement determining the purchase 
price of the undertaking by the Corporation. Unless the Corporation 
were able to compete with the gas company on fairly equal terms, it would 
be bad for everybody interested in electricity. Their competitors the 
gas company had a large department for the supply of fittings. The 
Corporation had only borrowed money to carry on the undertaking under 
Parliamentary or L.G. Board sanction, and there had been no charge on 
the rates. Any losses had been made good out of subsequent. profits. 
There were but few wiring contractors in 1898, and most of them had 
come into the business since the undertaking came into the hands of the 
Corporation. The Corporation's average profit was £2,200 a vear on the 
Wiring and fitting department. 

Mr. A. J. HoBsox. Lord Mavor of Sheffield, said the gross profit was 
about 15 per cent. on the capital employed in the wiring and fitting de- 
partment, while the profit on the entire undertaking was about 7 per cent. 
It would be difficult to carry on the motor department alone without a 
loss. He had a general dislike of municipal trading. 

The Citsig MN : Is it the intention of the Corporation to proceed with 
its appeal avainst the decision obtained by Mr. Davidson ?---Tf the Com- 
mittee decided in the Corporation's favour there would be no appeal ; but 
if the Committee did not give them the powers they sought, the position 
would have to be considered. So far as he knew, the intention was to 
appeal. | 

Mr. A. Davipson explained the steps taken by the Electrical Con- 
tractors’ Association, and said that, as a result of a compromise on the 
motors question, the understanding was that the Corporation would not 
engage in wiring and fitting. Such competition was unfair because the 
Corporation got the first intimation of work ; they were first in the field, 
sent their canvassers out, and tried to oust the contractor. If the Cor- 
poration acted as would a commercial concern, the 15 per cent. said to be 
gross profit on their turnover would go. ‘They had taken wiring and 
fitting work 20 per cent. below that at which tradesmen could do it. 

On Saturday Mr. A. J. Warp, Secretary of the Sheficld Branch of the 
Electrical Contractors’ Association, said the contractors hat never 
received a satisfactory answer from the Electricity Committee to their 
representations. The Corporation had quoted for dust abstraction, for 
belting and shafting and for removing and re-crecting motors. Because 
of the Coi poration's policy manufacturers considered it useless coming to 
Sheffield to open showrooms, as the Corporation took away the business. 
He did not complain of the model clause, although he believed that under 
that clause the Corporation might let out plant for hire. He did not 
contend that the cost of the undertaking fell on the rates, but that if 
proper depreciation were charged and a fair sum allowed for rent and other 
standing charges the concern could not be carried on successfully. The 
Corporation had an undue advantage over private contractors because 
when a person desired a supply of current he went first to the Corporation 
Electricity Supply Department. He had known cases where a motor was 
wanted, but there was no electric main to the place. The Corporation 
told the consumer that if he gave them the order they would put a main 
in; but if the cousumer bought the motor anywhere else he could not be 
sure whether they would do that. 

Mr. R. TWEEDtE NMITH, hon. solicitor to the association, presented a 
return showing that local authorities who had no electrical showrooms 
averaged 41-0 units of electric current per head of the population, against 
30-2 where a Corporation had showrooms. He accounted for this ditfer- 
ence by the fact that where there were no municipal showrooms electrical 
contractors were energetic in canvassing for new consumers, and this sent 
up the average. After the association obtained an injunction agaiust 
Leicester Corporation consumers increased by 50 per cent., whereas tho 
normal percentage of increase in any ordinary year was only 8 per cent. 
Not since 1906 had Parliament granted powers such as were asked by the 
promoters of this bill. 

Mr. Pace, K.C., for petitioners, said the Court had found that Sheftield 
Corporation had been acting illegally. If they reduced the imaginary 
profit on the fitting business of the Corporation’s undertaking to its real 
figures, there was nothing left, and so no hardship could be suffered 
by Sheffield from their obeying Mr. Justice Eade’s order. He asked the 
Committee not to give the promoters the model or any clause. 

Mr. Ltovp, for the poomoters, said it was in view of the special cir- 
cumstances existing at Sheflield that he asked for special powers. The 
same case had been laid before the House of Commons, and Sir Henry 
Kimber, chairman of the Committee, had made it plain that it was only 
on the ground of these special circumstances that the clause was passed, 
Under the model clause the wiring and fitting work could only be done 
through a contractor. 

In the result the Chairman intimated that the Committee had decided 
not to grant the clause (clause 90), but to insert the model clause in the 


hill. 


LANARK COUNTY TRAMWAYS BILL. ney, PER 

Before the Unopposed Bills Committee of the House of Commons last 
week it was explained that this bill provided that the County Council of 
Lanark and the three burgh authorities concerned might purchase the 
local trainways bv agreement, and that the tramways constructed by the 
County Council should be thrown into the agreement. If the County 
Council and the three burgh authorities did not purchase within two years, 
the company would purchase the County Council tramways and work 
them as part, of their own undertaking, paying the Council eost price of 
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construction. The local authorities could buy up the whole of the tram- 
wavs of the company by agreement. No bargain had been struck as vet. 
The company could refuse to sell, but in that case they would be bound 
to work the Council's tramways. 

The preamble was found proved, and the bill was ordered. to be re- 
ported for third reading. 


Cheltenham Electric Lighting Order.— The Committee on 
Private Bills (Group J) has reported to the House of Commons in favour 
of the confirmation of the Cheltenham Electric Lighting Order promoted 
by the Corporation. Sir F. Lowe, chairman of the Committee, severely 
condemns the action of the local gas company in opposing the order, 
declaring that the opposition was vexatious and that the petitioners are 
entitled to recover from the company all the expenses incurred by reason 
of the opposition from the time the gas company refused the offer of the 
“Winchester clause.” The Committee of the House of Lords on Unop. 
posed Measures passed the bill on Tuesday, and it was sent for third reading. 


LEGAL INTELLIGENCE. 


Suns oce 
Toronto & Niagara Power Co. v. Corporation of North Toronto. 


Last week the Judicial Committee of the Privy Council (the Lord 
Chancellor, Lords Macnaghten, Dunedin, Atkinson and Shaw and Sir 
Charles Fitzpatrick) gave their considered decision in an appeal by the 
Toronto & Niagara Power Co. against a judgment of the Court of Appeal 
for Ontario in favour of the respondents, the Corporation of North 
Toronto, ‘The question was the construction of a lease of the rights and 
power development for the Niagara River, and it involved the point 
whether the right of appellants to go upon the streets of the town of 
North Toronto for erecting poles to carry their transmission or power 
lines for selling and distributing their electric power, vested in them by 
their Act of Incorporation, could be exercised by them without first giving 
the Corporation notice and obtaining their permission to open the street 
at anv particular place. "The Corporation said that unless their sanction 
was obtained the company might do serious damages to water mains and 
sewers, the position of which the Corporation alone had aceurate know- 
ledge of. The company replied if they did damage the Act made them 
responsible. and declined to ask for leave. The Courts below decided 
that the licence of the Corporation should be first obtained, and the 
company appealed. 

Counsel for appellants were Mr. Wallace Nesbitt, K.C., Mr. J. R. Atkin, 
K.C.. and Mr. D. L. MeCarthy ; for respondents, Sir Robert Finlay, K.C., 
and Mr. T. A. Gibson. 

The LORD CHANCELLOR, who delivered the decision of the Committee, 
said the only question which arose for the decision of their Lordships was 
as to the necessity of such leave or licence, and the arguments depended 
entirely upon the construction of certain statutes of the Parliament of 
Canada. His Lordship, having dealt with these at considerable length, said 
the only way in. which sec. 247 of the Railway Act of. 1906 was applic- 
able to appellants was by the language in which it was made applicable 
by sec. 21 of their special Act. But if the provisions of sec. 90 of the 
Railway Act, 1888, as amended by the Railway Act, 1899, and in sub- 
stance re-enacted with additions by the Railway. Acts, 1903 and 1906, 
were, as appeared to be the case, kept alive by the Interpretation Act, those 
provisions were declared by sec. 21 of the special Act applicable only in so 
far as they were not inconsistent with the provisions of that Act. More- 
over, the definitions of ‘ company " and “ railway " in sec. 21 made 
secs. 3 and 4 of the Railway Act, 1906, apply. so that the provisions of 
appellants’ Act of Incorporation overrode and extended the provisions 
of sec. 247. In the result it appeared to their Lordships that the powers 
conferred by secs. 12 and 13 of the Aet of Incorporation of 1902 remained 
intact. In the Courts below the trial judge decided in favour of appel- 
lants on the question of power to enter and erect their poles without 
consent. The Court of Appeal took a different view. They held that 
the general restrictions imposed by sec. 90 of the Act of IS8S, as amended 
by the Act of £899, and by sec, 247 of the Act of 1906, were not incon- 
sistent with the provisions of secs. 12and 13 of the Aet of Incorporation. 
The Committee could not agree with the result arrived at by the judges 
of the Court of Appeal, and they would, therefore, humbly advise His 
Majesty that this appeal should be allowed and that it should be declared 
that appellants were entitled to a declaration that they were at liberty to 
erect. poles for stringing transmission or power wires along Eglinton- 
avenue without the consent of respondents and to have the latter re- 
strained from interfering with them in so doing. Respondents must pay 
the costs of the appeal and in the Courts below. 


- The Telephone Arbitration. 


The arbitration proceedings before the Railway and Canal. Com- 
Missioners ax to the amount to be paid by the State for the National 
Telephone Co.’s undertaking were continued on ‘Thursday, Friday and 
Monday last. 

Mr. J. F. C. SNELL was examined, and said he had allowed the same 
term of life to iron as to ereosoted wood poles—viz., 20:5 vears—although 
investigation showed that the effective life of iron poles was only 13} 
years, and he calculated the life cf bare wire at 8} years. He arrived 
at the equated life of aerial cables in the same way as for the equated life 
of conduits, and he gave 15 years as the average effective life of these. 
He allowed the same period for central battery exchange equipments, 
and 10 years for magneto exchanges of more than 300 lines, For ex- 
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changes under 300 lines he alxo allowed 10 vears, but with a residual 
value. By following the process of equation previously pursued he 
adopted the age of 6-6 years for these exchanges. The effective life of 
subscribers’ instruments and apparatus he put at 9:5 vears and the age 
at 43 vears, instead of 6-6 years, as suggested by the company. The 
total estimated value of construction being £11,617,166, and deducting 
£92,000 odd, the value of plant not within the contraet of purchase 
reduced the cost of the purchaseable plant to £11,524,539. He estimated 
the actual depreciated value at £7,005,851. He put the scrap or de- 
preciated value at 60 per cent. of the cost of construction. In the case 
of conduits there was no residual value, the cost of recovery being greater 
than the gain. In the case of cables, the allowance of 32-4 of salvage 
value was arrived at bv Mr. Callender (of Callender’s Company). 

Cross-examined by Sir ALFRED Criprs, Witness said he had never 
constructed a telephone system. He did not profess to be a telephone 
engineer, but in his general electrical knowledge, both in valuation work 
and in ordinary clectrical experience, he had had to study the application 
of sec. 43 of the Tramways Act. That entitled him to sav all that he had 
said there, with the help of telephonic experts. He admitted that Sir 
John Gavey had allowed seven years as the period of construction, but 
said the conditions premised in that case were not comparable with those 
now put before him, because Sir John was speaking of putting in plant 
which would be an absolute duplicate of the company’s plant. Sir 
John Gavev's estimate of £1,483,000 as interest for the period of con- 
struction estimated by him was on the assumption that there was no 
revenue from the plant during any part of the seven years. Interest 
on capital used during construction was not part of the cost of construc- 
struction. It was "' water " added to the actual capital. With regard 
to the relative valucs of the “ physical " and the “effective” life of plant, 
it was very difficult in the case of a tramway to distinguish between 
the two. l 

On Monday the Attorney-General represented to the Court that it 
would be convenient for everybody that the Commission should adjourn 
until after the long vacation at its rising on that dav, There were, he said, 
many calculations sti] to be entered into which might conceivably 
shorten the case, 

Sir Alfred Cripps agreed, 

Mr. Justice LAWRENCE said the Commissioners would fix Oct. 15 for 
resuming the hearing. 


oe 


Tramway Rating. 

At the County of Dublin Sessions recently the Recorder concluded the 
hearing of the appeal of the townships of Kingstown, Blackrock and 
Pembroke against the award of Sir John Barton in respect of the valua- 
tion of the tramway lines in the townships. There was a cross appeal 
by the tramway company. A number of witnesses had been examined, 
and the question of the valuation and rating had been discussed at length 
by Counsel. The Recorder, having decided on the principal question 
involved, namely, the amount to be allowed annually for renewals, the 
matter was adjourned to enable the valuers on each side to arrive at the 
final figure and apportion it between the different townships. The 
valuation was now finally fixed at £35,817. and a scheme of apportion- 
ment between the different Councils arrived at. The net increases in 
valuation in each of the townships were: Pembroke £1,994, Blackrock 
£2,060, and Kingstown £1,835, a total of £5,889. 


Perfecta Seamless Tube Co. v. Veritys (Ltd.) 


At the Birmingham Assizes hist we ^k Mr. Justice Avery and a special 
jury commenced the hearing of this action for the recovery of £345. 17s. 6d. 
for goods sold. Defendants pleaded that the goods were not delivered 
within the 14 days specified in the contract; that they were not in 
accordance with the specifications; and that they were not of market- 
able quality and saleable in Canada. Defendants also counterclaimed 
for expenses and loss of profit, for loss of freight and insurance, and also 
for damages for breach of contract. Defendants rested their case mainly 
upon the allegation that the goods (conduit tubes for electrie wiring work) 
did not comply with the specitications of the National Board of Fire 
Underwriters of Canada. 

Mr. T. Hollis Walker, K.C., and Mr. Whadeoat appeared for plaintiffs ; 
and Mr. J. G. Parfitt, K.C., and Mr. H. Maddocks for defendants. 

Mr. Walker read the correspondence, which showed that plaintiffs, 
while declining to be bound by the action of inspectors in Canada, under- 
took that the tubes should be tested in accordance with the Board of Fire 
Underwriters’ specification. Reference was made in a number of 
letters to an alleged bias on the part of the underwriters’ inspectors in 
Canada in favour of Canadian and American manufactures. Affidavits 
by experts in Vancouver were put in to show that the tubes more than 
satistied the underwriters’ specification. The city electrical engineer of 
Vancouver declared that he was prepared to sanction the use of the tubes 
in the city. 

Mr. Perry, manager to plaintiff company, and others, gave evidence. 

For the defence, Mr. C. H. H. Wall gave reasons why he would have 
rejected for electrical purposes the tubes sent back from Vancouver. 

An affidavit by one of the inspectors of the Board of Fire Under- 
writers was read by Mr. Parfitt to show that the tubes failed to comply 
with the construction rules. 

His Lorpsuip said the only question for the jury was whether the goods 
supphed were in accordance with the contract. He did not see any 
ground whatever for imputing to either af the parties any want of 
honesty. 

The jury were unable to agree, and they were discharged, and it was 
ultimately agreed to change the place of hearing to London, 
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13.22? Unitep States Licht & Heating Co. Terminals for electric storage batteries. 
15.133 Automatic ELectric Co. Telephone systems. 

15.390 PeiEsTLEY & ALDRED. Dynamo electric machines. 

15.474 GeneraL Composinc Co. Ges. Electric arc lights. (4/7/10.) 

15.558 Western Evectric Co. Bells for signalling purposes. 

15.569 TELEPHONE Apparat. FABRiK E, ZwiETUSCH & Co. Ggs. Subscriber's sender 


15,718 Exsxtne-Murray. Wireless signalling. 


15,824 Harnen & Evectric Furnaces & SuELTERS (Ltp.) Production of metals 


16.283 SzIRTES. Process and apparatus for transmitting percussion signals to a distance. 
17,899 Lamkin & Mean. Apparatus for operating valves and electric switches. . 
18.215 Russicue Akt. Ges. L. M. Ericsson & Co. Apparatus for controlling engines 


19.353 OxcHArp. Indicating apparatus for electrical measuring instruments. 


20,019 C. & E. (firm of). Maeneto-ignition apparatus. (14,1, 11.) 
21,987 GeneraL ELECTRIC Co. Insulating compositions. 


27,227 ScHatt. Method of applying and apparatus for the production of intermittent 
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1912 SPECIFICATIONS. E 


4,699 BoscH. Interrupter for electric ignition of internal-combustion engines. 


Company Returns. 


At the Guildhall (London) Police Court recently the Preston, 
Chorley and Horwich Tramway Co. were summoned for having made 
default in complying with the provisions of sec. 8 of the Railway Com- 
panies Securities Act, 1866, with respect to depositing within the time 
therein named with the Registrar of Joint Stock Companies a copy 
certified of their loan capital half-vearly account. 

Mr. E. C. Elgood, who appeared for the company, said he was prepared 
to plead guilty in respect of cach summons. He said the whole of this 
matter arose through the mental breakdown of the company’s registrar. 
The directors knew absolutely nothing of it till they saw a report of the 
first hearing of the case in a newspaper. Upon that the official respon- 
sible was interviewed and removed from his position. 

A fine of 20s. was imposed on each of six summonses, and six guineas 


costs were allowed. 


into and from which the line wire can be introduced and removed laterally. 


insulator, 
6.162 HarBer. Sparking plugs. 
6.298 Soc. PeEuste ET Durir. Electrically fired cartridees, (25 3.11.) 


6,639 Croox. Selective electric circuit signalling on omnibus circuits. 
8.283; 


283,11.) f 
6,824 JagoER. Automatic starting devices for internal-combusition engines. 


cation on 15,474.11. July 3.) 
9,612 REgD. Electrolytic process. 


APPLICATIONS FOR PATENTS. 


Note.—The undermentioned Applications (except those marked t) are not open to public 
Inspection until after acceptance of Complete Specifications. Thosé marked * are open for 
inspection 12 months after the date attached to them, tf they have not been published previous]y 
in the ordinary course. Names within parentheses are those of communicators of inventions. 
When complete Specification accompanies application an asterisk is affixed. 

June 6, 1912. 
13,295 Simpson & Simpson. Induction coil or transformer for the transmission of speech.* 
13.298 Kennepy. Magnetic compasses. 
13,300 VAN Raven & Co., Metz & SAUNDERS. Electric lighting systems of the dynamoe 
battery type. 
13.301 Douctass. Device for operating a signal of distress at sea by wireless means. 
13.325 BERINGTON. Telephone time indicators. 
13,328 RAPPENECKER. Electrically-driven developing apparatus, chiefly for writing 
telegraphs.* 
13,355 Hunter & SHAND. Electrical transmission of power and simultaneous telephonic, 
telegraphic or signalling purposes. 
13.358 HARLE & Cig. Arclamps. (15/6/11, France.)* 


Telephone Fees. —Mr. Registrar Wild in the City of London Court 
last week gave judgment for the National Telephone Co. in several cases 
of claims for telephone rentals. The Registrar expressed a doubt as to 
whether the company were now entitled to sue, having transferred their 
undertaking to the Postmaster-General, but it was explained that an 
arrangement had been made for the company to go on collecting the 
debts pending the result of the arbitration between the company and the 
Postmaster-Gen^ral now in progress. 

Durham Collieries Electric Power Co. (Ltd.) (Poole & Another 
v. the Company. )—On Friday last Mr. Wright applied to Mr. Justice 
Joyce for the appointment of a receiver for the debenture holders. It 


was stated that the company was in liquidation, and debentures had been | 135365 Metrowsky. Supporting insulator.* ; 
issued to the amount of £193,218. The interest on the debentures was | 13.375 B.T.-H. Co. (G.E, Co., U.S.) Electrodes for arc lamps. 
over £30,800, and the principal money was now duc. Mr. Wright said June 7, 1912. 


13.396 Brooks & Hott. Dynamoc-electric machines. 
13,401 Scuorgs. Insulators for securing and hanging electric flexible cords, wires ard 


the like. 


he applied for a receiver only, and not for a manager. The company did 
not oppuse, and his lordship appointed Mr. Hawkins as receiver. 

Claim for Moral Damages.—Reuter’s Agency announces that. the 
Relgian Court of Appeal has dismissed an action brought by two English 
electrical engineers against the Antwerp Bell Telephone Co. for 200,000 
francs damages. Last vear appeilants were prosecuted by the company 
for alleged betrayal of trade secrets and they were acquitted. The 
present action was brought on the ground that moral prejudice had been 
suffered by appellants from the unfounded action. 


EDUCATIONAL NOTICES. 


University of London, University College (Faculty of Engineering).— 
The Session begins on Sept. 30. A Goldsmid Entrance Scholarship 
to the Faculty of Engineering. value £90. will be competed for in 
September. Application for entry forms must be made hy Sept. 10. 

Intending students should communicate with the Provost, Dr. T. 
Gregory Foster, as soon as possible, and not later than Sept. 16. The 
engineering matriculation examination for those who have not passed 
the University matriculation examination or its equivalent will begin on 
Sept. 24. 

Special and post-graduate courses in civil, municipal and structural 
engineering, in electrical engineering (including wireless telegraphy) and 
in heating and ventilation will be held during the session. Full parti- 
culars from the secretary, Mr. Walter W. Seton, M.A., University College, 
Gower-street, London, W.C. 

University of London, King's College.—In the Faculty of Engi- 
neering complete courses of study, extending over either three or 
four years, are arranged in civil. mechanical and electrical enginecr- 
ing. for the engineering degrees of the University of London and for 
the diploma and certificate of the College. The four vears' course 
provides, in addition to the academic training. opportunity for prac- 
tical training in works. Full information may be obtained from the 
Dean or of the Secretary, King's College, Strand. London. 

University of Durham.—At Armstrong College full courses of 
instruction are provided in mechanical, marine, civil and electrical 
engineering, naval architecture, mining, metallurgy, pure science 
and arts and agriculture. Particulars from the secretary, Mr. F. H. 
Pruen, M.A. 

University of Sheffleld.—The Faculty of Applied Science at this 
University comprises departments of engineering. metallurgy, coal 
mining and architecture, The courses in engineering and metallurgy 
extend over three years, and prepare respectively for the degree of 
B. Eng. or the degree of B. Met. of the University of Sheffield. The 
technical laboratory courses commence Sept. 16, but the lecture 
courses do not commence until Oct. 2. Prospectus giving further 
particulars and details of courses may be obtained from the registrar, 
Mr. W. M. Gibbons. 

City and Guilds Technical College, Finsbury.— This college provides 
instruction for students who are preparing to become engineers or 
chemists, and for engineering pupils who desire to supplement their 
practical training by a two-years course in the principles of engi- 
neering science. The instruction is mainly given in the various 
laboratories. | 

The subjects of the entrance examination are mathematics and English, 
but the matriculation of any British University is accepted instead. The 
courses in mechanical and electrical engineering cover a period of two 
years, and those in chemistry three ycara. There are arrangements also 
for three-year courses in engineering for those who desire. Particulars 
from the College, Leonard-street, City-road, or from the City and Guilds 
of London Institute, 3, St. Helen’s-place, E.C. ^ — — 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstracts from some of the specifications recently published have been specially 
compiled by Messrs. MEwBURN, ELLIS & Pryor, Chartered Patent Agents, 70 and 72 
Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged at 
the Patent Office, the former is given in brackets after the title. 


1911 SPECIFICATIONS. 
10,841 Unimed Srates Lisut & HEATING Co. Electro-maenetic switches. 

Relates to automatic switches uscd in a system wherein a storage battery is inter- 
mittently charged from a source of supply. The invention is characterised by the 
fact that when the main switch opens, the resistance is not short-circuited until after 
the main contacts have separated and a sufficient air-gap has been established to 
prevent " chattering.” This is effected by providine a friction device which holds 
the auxiliary switch contact in upper position until positively engaged by a member 
carried by the plunger of the switch. 

13,020 poen & MARCONI'S WIRELESS TELEGRAPH Co. Installations for wireless 
teleeraphv. 

According to this invention, the transmitting and receiving apparatus of a station 
are not placed close together. but are placed a short distance apart, such distance 
being only a small fraction of that over which communication is to take place and the 
receiving instruments are coupled to two distinct aeria!'s, one of which is used for 
receiving while the other (balancing aerial! is so arranged that it is practically un- 
affected by the signals from the distant stations with which it is desired to communi- 
cate, but that the effect produced through it on the recziver by the adjacent trans- 
mitter is equal and opposite to that produced thereby through the receiving aerial. 
both the receiving and balancing aerials being tuned to the frequency of the signals 
It is desired to racsive. 


mechanism for automatic telenhon2 systems. (5/7.10.) 


Consists of utilising the arial conductors of t»lephone circuits as collecting or 
reczivine antenne for wireless sieaalline, the aerial wire. or one of them, is connected 
to earth throueh a hich frequency current detector or a tuned receiver for wireless 
sienalling in series with a condenser. The arrangement is such that wireless signals 
can b? received whether the telephone circuit is in use or not and without sensibly 
affecting the receipt of telephonic messages. 


from their ores. 
from a distance and regulating the distance apart of ships at sea. 


Consists of mixine powdered talc with gelatincus magnesium silicate, moulding the 
mixture under pressure and fired at a temperature of about 1,000 C. 


X-rays for the treatment of deep-seated parts. , 

To automatically make and break the circuit so as to provide periods of activity 

alternating with periods of rest, and consists of an intermittent interrupter placed in 

the primary circuit of a transformer, the secondary current of which feeds an X-ray 
tube after being made unidirectional by means of a high-tension commutator 


a + — m - ø 


5,054 Taytor. Insulators for telegraph, teephone and other electric wires and cables. 
The insulator is provided with an open-fronted channel or gap constituting eno 
painst 


the back of this gap the wire is secured by means of hooked bolts passing through the 


6,567 Brenot. Ignition devices for internal-combustion engines with a symmetrical 
arrangement of cylinders. (21 3/11.) oe 
(Addition to 


8.907 GENERAL ComposinG Co. Ges. Electric arc lights. (4/7/10.) Divided appli- 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


BRITISH NOTES. 


' Bethnal Green (London).—The Council last week again discussed 
the question of electricity supply. 

Ald. HAMILTON supported the Electricity Committees recommendation 
that supply in bulk be taken. f 

Coun. Brooks was against the expenditure of £21,000 at present, and 
moved that the report be referred back so that the committee could find 
out on what terms Stepney was prepared to operate the undertaking. 

After a long discussion, the amendment was carried by 16 votes to 12. 

Birmingham.— At the Council meeting on Wednesday the 
appointment of Mr. R. U. Bailey as resident engineer of the Summer- 
lane power house was confirmed. 

The Tramways Committee were instructed to consider and report 


on the advisability of installing a service of rail-less trolley vehicles 
from the centre of the city to Harborne. 


y Brighton.—Charge for Current to Large Consumers, &¢.—At the 
meeting of the Corporation last week Coun. Black moved the rejec- 
tion of a recommendation of the Lighting Committee to reduce to 
3d. per unit the charge for electricity to shops using not less than 
15.000 units of current per annum, and to charge the same rate for 
current supplied to high candle-power metal filament lamps for 
outside lighting. 

Coun. Brack said the proposal would benefit only a few consumers 
with several shops under their control. The reduction should be an all- 
round one. 

Coun. Harpy said single shopkeepers who had helped to build up the 

clectricity undertaking should certainly have a share in any reduction. 
_ Coun. HEUN said the fact. was they were in danger of losing customers 
in competition with the gas company, and they thought it was worth a 
slight concession to retain those customers. The Committee were, in 
fact, in favour of a general reduction. 

Ald. CARDEN said he should support the proposal. He thought con- 
sumers who paid the electricity department upwards of £300 a year were 
entitled to special consideration. 

Coun. GRIFFITH then moved exception to the charges at which the 
Lighting Committee propose to supply power to cold stores to be opened 
in the autumn. The proposed charge is £80 p.a. for 40 kw., plus 0-61d. 
per unit metered, and 0-05d. per unit for each Is. or proportionate part 
of I. per ton by which the cost of coal exceeds 17s. 

" The Committec’s recommendations were both adopted on a show of 
ands. 


Buckfastleigh (Devon).— The Council recently sealed an agreement 
with the local electric lighting company for public lighting for 14 years. 
the contract. determinable after seven ycars on certain conditions. 


Coventry.—The City Council on Tuesday decided that application 
be made to the Board of Trade for a loan of £20,475 for additional 
tramcars, the extension of the car-shed and the provision of addi- 
tional passing places. 

Mr. Pripmore said the committee were keeping the question of covered 
cars in mind. 

The Electric Light Committee were authorised to apply to the L.G. 
Board for a loan of £20,000 for extension of mains. 

At their last meeting the Electric Light Committee approved the fol- 
lowing terms for an additional power supply for the tramways: The 
committee to supply direct current at 500 volts at the lowest price for the 
time being charged to any consumer, and to provide the converters 
necessary for the purpose. The cost of the necessary converters at the 
tramway station (£3,800) will be met out of the profits of the electric light 
undertaking. 

Croydon.—At the meeting of the Corporation on. Monday, Ald. 
Miller, chairman of the Lighting and Electricity Committee, referred 
to the elective auditors allegation that the Klectricity Committee 
were bolstering up their accounts by excessive charges for public 
lighting, and said the price charged for public lighting worked out 
at 3d. per unit, while the average price paid for general supply in 
the borough was 2-08d. 

Moreover, the accounts showed that attention to the lamps cost £1,680, 
and in addition they had expended on mains for public lighting £20,000. 

The Couneil adopted the Tramways Committee’s recommendation that 
the Council apply for Parliamentary powers (a) to run motor "buses 
within and without the borough, or (alternatively) within the borough 
only ; end (b) to tax motor *hses. 


Eccles.—The electricity supply department propose to advertise 
for the supply of four mechanical stokers. 


Electric Cooking —The borough electrical engineer, Mr. C. H. 
Yeaman. recently reported to Stoke-on-Trent Council that he had 
received a large number of inquiries for terms for hiring electric 
cookers, and suggested that a number of "' Tricity " outfits be ob- 
tained. It was decided to obtain cooking outfits (not exceeding 12) 
at an estimated cost of £8 each. 


Electricity in Waterworks.— The North Metropolitan Electric 
Power Supply Co. have offered to provide the necessary plant and 
cables for temporary pumping from foundations at the Metropolitan 
Water Board's works at Chingford and for operating the coal elevator 
and air compressor and lighting the pumping station and the road 
leading thereto from Enfield. lock. The Works Committee of the 
Water Board recommend acceptance of the offer under the following 
conditions :— The contract to be determinable by the Board at 
7, 14 or 2Y years, maximum demand not to exceed 50 kw., the charge 
to be ld. per unit, with a minimum payment of £10 per quarter. 


Electricity v. Gas.—At the last meeting of Chester.le-Street 
Guardians the Visiting Committee recommended that an electrical 
engineer be engaged to prepare specifications, quantities and esti- 
mates for the lighting of the workhouse, infirmary and other buildings 
electrically. Mr. Cook (chairman of the committec) said the gas 
company had offered to equip the place with lights at a lower rate 
per point, but instead they found, at the end of the quarter. the gas 
was up to 118.000 ft. The committee had made inquiries. and 
found that electricity was much cheaper than the present cost of gas. 
and also that electricity gave a better light. 
was adopted. 

The workhouse premises of South Dublin Union have been lighted 
electrically since Jan. 1 and the clerk of works. Mr. P. Moore, has ascer- 
tained that the cost of electricity for the past half-vear is £433 less than 
the amount paid for gas during the corresponding half of last year. Mr. 
Crimmins, chairman of the committee which carried through the electric 
lighting negotiations, anticipates still further economies. 

Electricity v. Oil.—Dundalk Guardians have decided to light the 
workhouse electrically, oil lamps having been used hitherto. 


Epsom.— Mr. H. Ross Hooper held a L.G. Board inquiry last week 
into the Council's application for permission to borrow £4.221 for the 
clectricity undertaking. 

The electrical engineer (Mr. Gilling) said the amount included a Diesel 
engine £3,040, generator £137, swit hzear £59, foun lations £178, enl 
£500 for mains (which the inspector agreed to increase to £000). 

Mr. Padden opposed on behalf of the! Gas Company, criticising the 
charges of the electricity department to differeat classes of consumers. 


Express Telegrams.—Mr. F. A. B. Lord (Messrs. W. F. Dennis & 


Co.) writes to * The Times " on this subject as follows :— l 

l should be oblized if you could afford me spac? to reply to Sir J. C. Lamb on the subject 
of " Express Telegrams.” Every one must. of course. recognise the eminent services Sir 
J. C. Lamb rendered to the public during his long connection with the Post Office, but 
beg to sugest his remarks are not in accordance w.th the spirit of the are. We bave now 
express trains, parc?ls servic?, letters. all the varicus means of communication have been 
'" speeded "" up, and it seems to me that while there is some fascination n the argument 
that ev?ry telegram is urgent, the tim? has arrived when we must have express telegrams. 
| would ask, is it really true that ordinary t?leerams are appreciably delayed by exrress 
telegrams. The evidence in various countries where express telegrams have been adopte 
with great success is quite to the contrary. , 

In the majority of cases the senders of telegrams do not mind whether their telegram 
takes lO or 15 minutes more in transit, but, on the other hand. where important interests 
are at stake in business and in private life. involving perhaps losses of,fortune, severe 
illness, death and impending ruin. surely such telecrams. by payment of an extra fee, have 
precedence over thos? dealing with the ordinary routine of everyday life, such as congratu* 
lations, offering a few pounds’ worth of goods, and social amenities. uS MES 

I would further like to point out that even at presant, some teleerams dealing with the 
State and Court affairs often have preference, and surely it should be possible. by payment 
of a treble tax, and even more if necessary, to have the facility of '* expressing ” teleerams 
and thus bring the telegraph services in to line with modern life and business demands. + 

On the Continent where express telegrams have becom? the common practice. everyone 
is satisfied and no voice or complaint has ever been heard against them. That large anc 
representative body of business men, the Londen Chamber of Commerce, have agitate 
for this reform for many years past, and at last the Pastmaster-General has pronounced 
himself in sympathy with their demand, which is very strong evidence of the urgent 
necessity of this reform. 


Fair Wages and Municipal Contracts.—The Plans and Works Com- 
mittee of Edinburgh Corporation last week remitted to a sub-cont- 
mittee a letter from the Electrical Contractors’ Association ( Scottish 


Section) on the question of the fair-wages clause in Corporation Con- 


tracts, asking for a relaxation of its conditions, particularly Hs 
months 


stipulation that the standard rate of wages must be paid three 
before the contract is entered into. 


The recommendation - 


^ - 


idt 
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Haverfordwest.—The Rural Council have been notified that a 
company proposes to apply for a provisional electric lighting order 
for Llanwrda, Manorowen, Llanllawer and Llanychaer. 


Hebden Bridge.—Mr. Atack will move at the next Council meeting 
that Halifax Corporation be asked to continue their tram lines to 
Whiteley Arches, and that Todmorden Corporation be asked to 
continue their motor- bus service to the same place, This would 
complete a continuous road service from Liverpool to Leeds. 


Hendon.— The Council have received an intimation from the Colne 
Valley Electric Light Co. that. with Mr. T. Pressland (on behalf of a 
company being formed). application was to be made to the Board of 
Trade for a provisional electric lighting order. The Council decided 
to oppose the application. 


Hereford.—Mr. W. O. E. Meade-King held a L.G. Board inquiry 
last week into the application of the Corporation for permis- 
sion to borrow, amongst other sums, £1.000 for electricity supply 
services. 


Hertford.—The County Council have decided to install an electric 
service lift at the Shire Hall, at a cost of £120. 


Inquest.—At the City Coroner's Court, Manchester, on Thursday 
last, an inquest was held into the death of Albert Thornton which 
occurred at the wire works of Messrs. Richard Johnson & Nephew. 

It was stated that deceased, finding a motor did not run when he made 
a test, acquainted the foreman, and was told not to interfere with it until 
he (the foreman) came to the spot. Later the foreman found "Thornton 
lving dead on the floor with his feet towards the motor. In one hand 
was a wire disconnected from the motor, but leading directly to the Cor- 
poration main, whilst in the other hand was a pair of test lamps. The 
switch was on, so that the current. was going through the wire and 
Thornton's body, and burning his hand. A verdict of accidental death 
Was returned, 


Kingswood ( Bristol).—The Board of Trade have notified the Council 
that they propose to revoke the Kingswood Electric Lighting Order. 
1904, the Kingswood Electric Supply Co. not having executed the 
compulsory works specified or made the necessary deposit. 

The company have written to the Board stating that they regret the 
Board's proposel to revoke the order, as steps are being taken to carry it 
into effect, expressing the hope that the flight would be available by 
the end of September and asking the Board to defer the question of 
revocation. 

The Council have decided not to oppose che company’s application for 
an extension of time. 


Leicester.—At the Council meeting on Tuesday, Ald. Flint, in 
moving the adoption of the Tramways Committee's report referring 
to the supply of electrical energy for lighting residences just outside 
the borough boundary, said the Committee wanted power to supply 
without making a separate application regarding each house. 

Ald. FriT ther moved the eloption of the recommendation that 10 
more " pav-as-you-enter " cars be pu chased, and said payment for these 
cars would come out of revenue. ‘The system was extensively used in 
Canada, They had 500 accidents every year through people getting off 
while the cars were in motion, and under this new system that would be 
practically obviated. In Montreal, the vear before adopting this system, 
they had 700 accidents. in the year following only two. 

Ald. BaxToN seconded, and said there would be separate entries for 
the bottom and top deck of the cars, so that there would be no over- 
crowding. He believed they would be the first town in the world to 
adopt this system of double-deck cars, and he thought they would be 
very successful. There were many details of management to be left to 
the Commitice. They had not asked other firms for tenders, because they 
wanted to keep to the same builders whose cars had given every satis- 
faction. ‘There was a royalty of £20 on Che life of each car. This could 
not be called an experiment, because it was practised all over America, 
alihough it would be the first time the system was adapted to double- 
deck cara. Whether they tried this new type of car or not, they would 
still have to lay out £7,000 for new cars, and the system could not be tried 
thoroughly with only one car. 

The recommendation was adopted, and a contract for the erection of 
additional car sheds was sealed, 


Light Railways.—Last week an inquiry was held at Doncaster by 
the Light Railway Commissioners into the application of Doncaster 
Corporation for powers to borrow £40.700 to extend the tramway 
System in the directions of Brodsworth and Warmsworth. 

The Town Clerk (Mr. R. A. H. Tovey) said the proposed extension in 
the direction of Warmsworth was one of about )j miles. The other was 
on the Great North-road, in the direction of Brodsworth Colliery, a 
distance of 3 miles 3 furlongs. The application was brought about 
mainly by reason of the large colliery developments around. Doncaster, 
followed by extensive building operations. 

After hearing evidence in support of the application, Mr. F. G. Carpenter, 
Surveyor to West Riding County Council, said that in his opinion the 
Warmsworth-road was too narrow for a light railway. He thought the 
width should not be Jess than 27 ft. where the line was single, and 33 ft. 
where it was double, 
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"The Commissioners adjourned the consideration of the matter, and 
expressed the opinion that the Corporation and the County Council 
should confer with a view to coming to an amicable agreement. 


London County Council.—At the weekly meeting of L.C.C. on 
Tuesday the new tramway schemes (particulars of which were given 
in our last issue) Were agreed to. 


Trailer Cars.—Yhe Parliamentary Committee. reported that the 
Council's Tramways and Improvements Bill had passed. Committees of 
both Houses of Parliament, and the Earlof Donoughmore, Lord Chairman 
of Committees, had intimated that, in his opinion, an amendment should 
be inserted on third reading to the effect that Clause 29, authorising the 
Council to run trailer and coupled carriages should cease to be operative 
five vears afier the passing of the bill unless Parliament otherwise 
determined. The Parliamentary Committee hsd authorised. their 
chairman, in consultation with the chairman of the Highways Committee, 
to approach the Lord Chairman on the matter. 

Loans to Borough Councils.—Sanction was given for the following bor- 
rowings by borough councils for their electricity undertakings : Stoke 
Newington, £1,750 ; Battersea, £7,808 ; Woolwich, £6,000, The Finance 
Commiitee submitted a report revising the periods of repayment of loans 
for electricity undertakings. It is not proposed to alter the present 
term of 50 vears for loans for buildings, but in regard to mains it is pro- 
posed that the period of repayment shall be reduced from 30 to 25 years, 
and for maehinery and plant from 20 to 15 vears. No alteration is to be 
made in the periods of 12 vears and 10 vears allowed for house connections 
and meters respectively. 

Petrol- Electric Cara.—The Highways Committee recommended that 
three of the existing horse cars on the tramway route from West India 
Dock-road to Cassland-road, Hackney, via Burdett-road and Grove- 
road, be each equipped with internal combustion engine, directly coupled 
to an electric generator and driving through motors with electric control. 
It is proposed that W. A. Stevens ( Ltd.) supply the necessary equipment, 
and that the expenditure of £2,400 be sanctioned for carrying out the 
experiment. It is proposed to try this system because the route in 
question would not pay if reconstructed and worked on the overhead or 
the conduit system. The Council alopted the recommen lation. 


London County Council Tramways.— Paddington Council on Tues- 
day decided to refuse their consent to the construction by the L.C.C' 
of a tramway along Edgware-road from Marble Arch to Cricklewood, 
and also declined to make any contribution towards the cost of street 
widenings. 


Marylebone (London).—The Electric Supply Committee have 
taken counsel's opinion as to the payment of a bonus of £518. 15s. 7d. 
to officers mentioned in a recommendation brought up by them at the 
Jast meeting of the Council. 


In the question put to counse! it is stated that in the agree nent 
between Mr. Seabrook and the Council the former receives a 
bonus equal to à percentage of the surplus revenue of the elec- 
tricity undertaking, but this is subject to a proviso that the Council 
shall not be bound t» pay any bonus in respect of any ver unless (1) the 
number of units sold increases during the continuance of the agreement at 
the average rate of F-00000 per annum, and (2) the average price charged 
during the vear in respect of which the bonus is proposed to be paid is 
less by 5 per cent. than the average price in the preceding vear, 1n the 
vear ended March 31, 1912, the condition as to the increase in units was 
complied with, but not the condition in regard to the reduction of 
price. as although the average annual reduction since the date of the 
agreement exceeds 5 per cent., the actual reduction last vear amounted to 
only 4-141 per cent. 

The Counsel's opinion is that if the Council, after due consideration, 
should decide to pay the bonus, they would be legally entitled to do so, 
and the Court would not interfere. With regard to see. 64 of the Metro- 
polis Management Act (1855). Mr. Seabrook is not concerned or interested 
in a contract with the Council within the meaning of the first part of that 
section, and in Council's opinion the second part of the section does not 
apply for the bonus is part of Mr. Seabrook's proper salary . . . and 
allowances, for it is part of the sum which the Council have agreed to 
pay him in return for his services. On the whole, therefore, he is of 
opinion that the Council may pay the bonus if they think fit. 

As the 5 per cent. average reduction in the price per unit was not 
reached, and as an error occurred in respect. of an over credit in the 
adjustment of interest on bank balances, the Committee have withdrawn 
their previous recommendation, and they recommend payment of a 
bonus of £450. 3s. 2d. 


The Council has rejected the proposal of the Electricity Supply 
Committee to pay bonuses in respect of the past year to five 
members of the staff of the electricity department, b^ciu:e the 
conditions (1) and (2) mentioned above were not comp'ied with. 


Metropolitan Railway.— On the 24th ult. the chairman, Lord 
Aberconwav, laid the central stone of the companys new Baker- 
street Station (London). 

His Lordship said the railway used to be diviv, slow and ill-timed, and 
the air in the tunnels left much to be desired. To-day the electrical 
system had changed evervthing, and they were generating current with 
entirely new machinery at very low cost. The company had obtained 
Parliamentary powers to double part of its line. 
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Nottingham.—The Electricity Committee recently obtained 
reports from Mr. B. M. Jenkin and Mr. W. H. Patchell as to the best 
means of improving the Council's electrical plant, with a view to 
improved results and greater economy. 

Mr. JENKIN'S report states that the plant is in excellent order and that 
there seems no reason, on account of reliability, for superseding it by 
more modern. plant. Since Sir Alexander Kennedy's report. to. the 
Council in 1904 the exhaust turbine has been developed, and sufficient 
exhaust steam can be obtained from the engines supplying power to the 
tramways to run an exhaust turbine of about 1,000 kw. capacity for 10 or 
12 hours a day during the greater part of the vear. This would generate 
about 50 per cent. of the current required for lighting and power, and 
effect a saving in coal cost of something over £3,000, calculated on the 
1911 figures. Cooling towers would be necessary. The turbine plant 
must be regarded as being limited in its usefulness for a time equal to the 
remaining life of the present steam plant. Mr. Jenkin, therefore, 
suggests the committee s considering the advisability of paving for this 
new plant out of the reserve, or out of the surplus that he assumes will be 
available at the end of the current vear, and which for the past few years 
has amounted to a large sum and has been handed over in aid of the 
rates. If the total eost of the turbine plant, £16,000, were paid out of 
revenuc, there would be no capital charges, and the saving on coal cost 
can all be put to reduction in cost of current, and so benetit the people 
who have helped to provide the surplus profits on the past year’s working. 
A surplus balance of £16,000 would be in 1912-13 as much as 16 per cent. 
of the total revenue from sale of current. so that a large reduction might 
very well be made in the charges. Such a reduction would increase the 
demand for electricity for power and lighting, and this would, in turn, 
further reduce cost of production. The reduction indicated would make 

the average price obtained per unit, sav. Lod. compared with 186d. for the 
vear 191]. 

Mr. PsrTcnELL in his report urges it will not be economical to retain 
certain plant, although its eflicaey would. be improved if the exhaust 
steam from this plant were turned into exhaust steam turbines. The 
better plan being to clear out the small steam dvnamos and erect exhaust 
steam turbines to deal with the exhaust steam. Such an arrangement as 
is outlined in his report, Mr. Patehel! considers, would enable the output 
from the Talbot-street works to be doubled without tnereasing the con- 
sumption of coal or water, or the wages account. The St. Ann’s station 
plani is advised to be similarly treated. 

At Mondays Council meeting the Committee reported that they had 
come to the conclusion that the most satisfactory way of dealing with the 
existing plant would be by installing an exhaust steam turbo-generator 
with condensing plant at St. Ann’s station, as thereby it would be possible 
to supply the bulk of the day load required for lighting and power 
purposes and effect a large saving in the consumption of coal. The total 
cost of installing this plant would be about £17,140, and it was proposed 
to provide that sum out of the reserve fund, which now stands at 
£41,682. 13s. 7d. 

The committee are of opinion that the other suggestions contained in 
the above reports would be difficult and costly to carry out. They do 
not. therefore, propose to make any alterations at the Talbot-street or 
Jeasteroft stations, 

At the Council meeting Alderman Sir Joux TuRNEY moved the adop- 
tion of the Committee’s recommendation that an exhaust steam turbo- 
generator and condensing plant. be installed at St. Ann's station, end 
said the Committee felt that they had not got the most up-to-date plant. 
[t was now 22 vears since they first sought powers to supply electric current. 
Some thought they ought to scrap the plant, but it was producing current 
at a reasonable and average rate and there was the financial consideration 
of £170,000 worth of engines, &c., that would have to be serapped to 
reconstruct the plant on the lines they would, of course, all hike. 1f all 
the surplus earnings of the undertaking had been put to reserve they 
would have had practically £160,000. 

Mr. W. Hopson considered the course proposed would add to their 
burdens later on. 

The Committee’s recommendation was adopted. 


Port Glasgow.—Greenock Corporation have been notified by the 
Board of Trade, in reply to their application for sanction to the 
arrangement under which the Corporation are to supply electrical 
energy for power purposes to shipbuillers and others in Port. Glas- 
gow. that sanction of the Board will be given. subject to the con- 
dition that, should there be within a reasonable time application on 
behalf of a public company to supply Port Glasgow with electricit v, 
Greenock must be prepared to give way, to have their service plant 
taken over on valuation and to refer any dispute to an arbitrator to 
be appointed by the Board. Greenock Electricity Committee have 
appointed a deputation to wait on the Board of Trade with a view 
to securing a modification of this decision. 


Presentation.— The staff of Harrogate electricity supply depart- 
ment last week presented the borough electrical engineer (Mr. Geo. 
Wilkinson) with a gold medallion as a memento of his year of office as 
President of the Municipal Electrical Association. Mr. McLean, 
chief assistant (who made the presentation), Mr. R. Court. mains 
superintendent, and Mr. J. Ridsdale, chief clerk, all bore testimony 
of the esteem in which Mr. Wilkinson is held. Mr. Wilkinson, in 
expressing his thanks, acknowledged the assistance he had received 
from his staff in discharging his presidential duties, 


Pudsey.—A proposal to extend Leeds Corporation tramways 
through Pudsey, to shorten the Journey between Leeds and Bradford, 


' is under consideration. 


Railless Traction.—At the recent meeting of residents of the 
South Ward of Blaina and Nantyglo a resolution in favour of a 
service of railless trolley vehicles for the Western Valley was 
approved, and the Council was authorised to proceed in conjunction 
with neighbouring authorities. 

Dundee Corporation’s service of rail-less trolley vehicles along Clep- 
ington-road will commence running about the end of the present month. 

Rishton.—The Council have received notice from Mr. J. W. Speight 
(on hehalf of the Rishton Electric Supply Co., Ltd.) of intention to 
apply for a provisional electric lighting order. 


Rugely.—A local company is being formed for the purpose of 
establishing electricity works in the district. Mr. Balbiani is acting 
as enginecr for the promoters, 


Shipston.—At their last meeting the District Council granted per- 
mission to Messrs. Brown & Parsons to erect poles on the roads for 
overhead wires for lighting of the district electrically. Formal 
notice was received from Messrs. Brown & Parsons of their intention 
to apply for Parliamentary powers to carry out the work. 


South Shields.—On the advice of their electrical engineer (Mr. 
Harry Ellis) the Electrical Committee decided last week to recom- 
mend that the profit of £2.195 on the past year's working of the 
electricity department (compared with £1,414 in the previous vear) 
be placed to reserve, bringing the total to £10,078. It was decided 
to substitute 65 Excello flame arcs (at a cost of £528) for the existing 
arcs in certain thoroughfares, the cost to be met out of the reserve. 

The Tramways Committee on Monday decided by a majority of 
one vote to defer, for 12 months, consideration of the question of 
extending the Corporation tramways to Harton. 


Stafford.-—l'he Town Council on Tuesday authorised the borrow- 
ing of £2.500 for extensions of the electricity works. 


Stepney (London).— At last week's meeting of the Borough Council 
the accounts of the eleetricity undertaking for the past vear were 
presented. 

Coun. BARRATT, in moving their adoption, said the Council had good 
reason to thank their electrical engineer, Mr. ‘Tapper, for his excellent 
services, 

Coun. H. H. Gonpos joined in congratulations on the success of the 
undertaking, and said, as a result of their being able to supply electrie 
power at such a low rate, many new factories had. been stirted in the 
borough, The average charge in Stepney was 1d. per unit less than the 
average for the whole of London. As showing the success of the under- 
taking and the popularity which it enioved with the Council, it was sini- 
ficant that the recommendation to apply for a further loan of £137,000 for 
works of extension last week did not meet with a word of protest. Mr. 
Tapper, their electrical engineer, was to be felicitated, and the Town 
Clerk, on many difficult points, had guided the commitice with his rare 
skill and judgment. 

The accounts were adopted, and the Council approved the transfer of 
Mr. W. Young to the official staff of the Council and his appointment as 
resident engineer. Mr. Young at present has charge of three stations. 


Tramway and Light Railway Rating.— At the recent Conference 
of the Urban District Councils a discussion arose on the decision 
of the Court of Appeal in the case Metropolitan Electric Tramways 
(Ltd.) v. Tottenham Urban District Council. 

Mr. Abrahams, Clerk to Stratford Council, moved a resolution in favour 
of full rating of tramways and light railways constructed on public high- 
ways, and not at one-fourth, and that legislation should b? urged in th? 
event of the recent decision not being reversed by the House of Lords. 
The resolution was passed. 

Village Lighting.—(:ellygaer District Council has appointed a com- 
mittee to consider the question of lighting Bedlinog by electricity or 
gas, 


Watford.—Opposition is to be offered by the Rural Council to the 
application of the Colne Valley Electric Supply Co. for a provisional 
order for Chorley Wood. 


Wimbiedon.—The Council have decided to reduce the price of 
electric current in the Maldens and Coombe district to 5d. per unit 
on October 1 next. 


Wireless Telegraph Notes.—We are informed by Mr. V. Gandil that 
as a result of experiments made by the Federal Telegraph Co. (who 
own and work the Poulsen patents in the United States) between San 
Francisco station and a station borrowed for the purpose in Honolulu. 
which experiments were carried out with a Poulsen generator of 
only 12 kw. capacity, the Federal Telegraph Co. have now 
erected two new stations of their own at Honolulu and San Francisco. 
Each station is equipped with two masts of 438 ft. and a special 
antenna, and 36 kw. Poulsen arc generators are installed for the work 
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These stations will be opened before the end of the 
The dis- 


of transmission. 
present month for the public transmission of telegrams. 
tance between the two stations is 2,300 miles. 

. The Argentine Government has submitted a bill to Congress pro- 
viding that the radiotelegraphie service within the territory of the 
nation, and for international and maritime communication, up to a 
minimum distance of 1,000 km., shall be exclusively in the hands of 
the State. 

The Government of the Union of South Africa has informed the 
Imperial Government (Reuters Agency learns) of its readiness to 
participate in the scheme of empire wireless stations, and has selected 
a site at Pretoria for a high-power station. The cost of the installa- 
tion, when completed. is estimated as £80.000, and will enable wireless 
communication to be established between England in the one direc- 
tion and Australasia in the other. 


Woolwich.—L.C.C. has informed Woolwich Electricity Committee 
that. in view of the fact that the L.C.C. was appointed by the London 
Electric Supply 1998 and 1910 Acts the purchasing authority of the 
London companies electricity undertakings, it would be of advantage 
to the Council and to the several supply authorities in London to 
discuss the possibilities of their undertakings (particularly with regard 
to bulk supply) with the Special Committee appointed by L.C.C. 
to consider this subject. . Woolwich Electricity Committee have 
appointed Mr. W. H. Dawson and the borough electrical engineer 
(Mr. G. W. Keats) to meet the L.C.C. representatives. 

At the Council meeting last week the Finance Committee 
reported receipt and consideration of a letter from the L.C.C., 
replying to Woolwich Council's application for sanction to borrow 
£50.000 for extensions of the clectricity undertaking. 

The L.C.C.. Finance Committee strongly advised the Borough Council 
to reconsider their former decision in regard to the proposed extensions, 
and to adopt the partial bulk supply scheme suggested in Mr. J. F. €. 
Snell's report. The committee were not, therefore, prepared to recom- 
mend the London County Council to sanction the borrowing of the 
larger sum. 

The Electricity Commiitee proposed to reply to this letter setting out 
their reasons why the expenditure of the larger sum would prove the 
sounder and more economical course, and urging the Finance Commitice 
to reconsider their decision. : 

Coun. TURNBULL said the County Council were now in the position of 
the future purchasers of these clectrical undertakings, and the Borough 
Council would heve to watch that the County Council did not handicap 
them in their management of the undertaking. ‘The County Council had 
alreaty forced them to spend £200 for a special report. He considered 
their cleetrical undertaking was being handicapped by a set of men on 
the County Council, who were bitterly opposed to municipal undertakings. 

The report was adopted. 


Annual Holidays.—Mr. Geo. Ellisous works, Warstone-lane. 
Birmingham. will be closed from the night of Aug. 2 until Aug. 12. 

The London Electric Firm. Croydon, announce that their works will 
be closed from Aug. 3 to Aug. 12. 

Tne Langdon Davies Motor Co.'s works will be closed from 
Aug. 2 to Aug. 12. 

(In cach case a small staff will be in attendance to deal with urgent 
matters.) 


' Cricket. —The annual match between the G.E.C. “ Witton ” C.C. 
end the Osram and Robertson C.C. was played on Saturday in 
London. The Witton team scored 118 and the home team 88 runs. 
Mr. Ralph, of the “ Lamps” team, took six wickets for 26 runs. 
After the match the players were entertained at the Robertson 
Works. Last year the “ Lamps " had an easy victory. 


COLONIAL AND FOREIGN NOTES. 


Argentina.—The “Review of the River Plate” says Jrelew 
(Chubut) Municipality are negotiating with a Buenos Ayres firm for 
the provision of electricity supply. 

Laboulaye (Cordoba) Municipality have signed a contract for the 
electric lighting of the town. 

. Nogoyá Municipality are considering a proposal for installing electric 
light, made to them by Mr. M. Grut, and Mr. C. Ella has applied for 
à conceasion for installing a telephone system. 

The President of the Compania Italo-Argentina de Electricidad (J. 
Carosio) has informed the Mayor of Buenos Ayres of the formation of 
& company, with Argentine, Italian, French, Belgian and German 
capital, to establish electric power houses in Buenos Ayres, subject to 
the acceptance of a scheme which will be presented to the authorities. 

The Hydro-Electric Co., of Tucuman, have applied to Congress for 
exoneration of duties amounting to $35,000 gold on machinery and 
plant for their power house. 

l 1 he shareholders of the Compania de Electricidad, Luz y Fuerza de 
San Francisco, have authorised the directors to sell the undertaking. 


Boston (U.S.A.)—4 consular report from this district states that 
the Cambridg» subway, which was recently opened, has cars with 
three doors on each side. The cars wero built at Newcastle (Penn.), 
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and are of steel throughout. Westinghouse union switch control and 
Westinghouse 300-C. motors are used. These motors, cach of 
200 H.P., are mounted on ono truck of each car. 

Brazil.— The “South American Journal" says the Brazilian 
Minister of Publie Works has ordered an increase of $110,000 in the 
estimates for lighting Rio de Janeiro during the next 12 months. 
1.000 additional lamps are to be installed. 

Curitiba Municipality has granted the concessionaire company fcr the 
electrification of the tramways a prolongation of time for carrying out 
the eontract. 

A consular report on the trade of the State of Sao Paulo for 1911 
states that electrical appliances impcrted into Santos were valued at 
200,28), compared with £z16,518 and £102,606 in 1910 and 109 
respectively, 

From Santos it is reported that on the new stretch of quay from Paquetá 
onwards 14 electric cranes have been erected and electric eonvevors for 
the loading of coffee have also been installed. On April 16, 1911, the 
Dock Company's hydro-electrical installation at Itatinga, about 20 miles 
from Santos, the transmission cables and central electric station at 
Outeirinhos (Santos) were completed. The large surplus of power which 
the Dock Company is prepared to supply at a moderate price would seem 
to afford a good opening for the establishment of factories. The tramway 
system comprises about 38 miles of line, of which 15 miles were electrified 
in 1909. The-electrification of the remaining 23 miles has been taken in 
hand and should be completed by the end of 1912. 

Canada.—It is stated that Sir James Whitney has announced that 
Mr. Lucas, of the Ontario Cabinet, will study the question of publicly 
owned telephones in Great Britain this summer, and that the Post 
Office authorities in London will assist him. 


Chicago.—A consular report states that the estimated value of 
eleetrieal goods and supplies manufactured at Chicago in. 1911 was 
about £10,000,000, increase 5 per cent. over 1910. 

A greater output is predicted for 1912, as the largest factory has in- 
creased its capacity and several eastern houses also report good advance 
sales, as well as those in the great west, served by Chicago. There was 
an increased number of customers with a decrease in volume per customer. 
The latter was due to industrial depression and lack of inclination to 
invest capital in new plants. This depression was, however, less severely 
felt in Chicago than in the Eastern States. The increase in small orders 
was due to the installation of electrical apparatus by small business houses 
and industries, and by house builders. There was a sicady increase in 
the western business, and further advances are expected in that in the 
south-west and south-east territory. 

The production of electric steel in 1911 was 29,105 gross tons, compared 
with 52,141 in 1910. There is one electric steel plant in Hlinois and one 
in Indiana and nine in the whole country. 

The outstanding feature in railway matters in Chicago was the amal- 
gamation of the elevated systems into the Chicago Elevated Railway and 
it is thought probable that this is a first step towards the complete amal- 
gamation of all the traction interests in the city—clevated, surface tram- 
way and underground. There is reason to hope that the construction of 
the underground line, to relieve the present traffic congestion, may be 
commenced this vear. 

Chili.—A 10 years’ concession has been granted to Don A. Vicuña 
for the erection of a generating station to supply electric current in 
the town of Bulnes. 

Don Pablo Fabre has been granted a 10 years’ concession: 
for the erection and equipment of electricity supply works to supply 
current in Curacautin. 


China.—A consular report from Changsha says the electric light 
works commenced working on June 2, 1911, current for the first 
fortnight being supplied free of charge, and thereafter at the rate of 
10c. (about 24d.) per unit. Only some 3,000 lights have been 
installed. 

Corsica.— A consular report says the Meria mines, financed by a 
Parisian company, have put down electric power plant. 

Cuba.—A consular report states that a concession was granted at 
the beginning of 1911 to the Palmira & Cruces Electric Railway & 
Power Co. to utilise the waters of the Habanilla River for the genera- 
tion of electrical energy. All machinery, engines and rolling-stock 
were to be admitted free of duty. The company will build a stend- 
ard gauge railway 225 miles in length in Santa Clara province. Plant 
to develop 30.000 H.P., it is stated, will be installed, and light and 
power supplied to towns and sugar mills. 

Egypt.—The palace of the Sultan of Lahej at Cairo has been pro- 
vided with an independent electric lighting installation. 

Electrical Contractors in South Africa.—A meeting of electrical 
contractors was held at Johannesburg recently, when Messrs. Kerr. 
Drew, Chester, Colbaek. Pearson, Reath and Haine were elected a 
committee to mect public bodies of the town with a view to obtain- 
ing the registration of all electrical contractors, the certification of 
daily-paid men, the standardisation of wages, and the establishment 
of the indenture apprentice system. 


Mr. T. E. Drew said the municipal inspector had stated that the num- 
ber of test failures in the last two years was about 250. This was chictly 
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due to the employment of underpaid boys to do wiring work. No doubt 
many present had noticed the difference between the accepted tenders 
and their own. He was desirous of placing the reputable contractors 
above snspicion, and suggested that the municipal authorities should 
compile a register of electrical contractors, and that the names of those 
who had repeatedly done bad work should be struck otf. ‘The certifica- 
tion of dailv-paid men could be left to the committee. The necessity for 
including apprentices was obvious. 

France.— Water- power Developments, d-c.—The development of 
water-power in the mountain streams of south-eastern France con- 
tinues to make rapid progress, and it is estimated that 475,009 n.p. 
are now generated by hydro-electric works in the French Alps. with 
a minimum at winter low water of 180.000 HP. 

The employment of this 475,000 H.P. mav be disiibuted as follows : 
Metallurgical wo:ks, 210,000 g.r. ; light and power, 155,000 H.P. ; 
chemical products, 60,000 n.p. ; paper and wood-pulp, 30,000 H.P. ; 
traction, 10,000 H.P.: various, 10,000 n.p. Of this total. about 
356,000 n. P. (maximum) are produced by the river systems in the Lyons 
district. Fresh. streams are being harnessed, among the new schemes 
being one for obtaining from the waters of the Drac, to the south of 
Grenoble, an average of 10.000 H.P. by means of a dam, from which the 
water will be carried through a tunnel 250 vds. long, and then along 
conduits nearly 4 miles, to a power house at Grenoble. Another enter- 
prise nearer Lyons contemplates the erection of works on the Fier, at its 
junction with the Rhone, for generating 10.000 H.P., which will be con- 
veyed to Pont-de-Cheruy for power and to Lyons for lighting. 

With regard to the scheme for the construction of a dam 220 ft. high 
across ihe Rhone, at Genissiat, below Bellegarde, at an estimated cost of 
about £4,800,000 for the generation of electric power to the extent of 
326.000 i. p. for transmission to Paris by overhead wires at a pressure of 
120,000 volis, the opposition gathered momentum throughout 1911, and 
found expression in a regularly organised campaign against the grant of 
the concession, The opponents are for the most part in favour of the 
counter-project. aiming at the construction of two smaller dams, one 
below the other, for generating power for more local uses. “Two separate 
schemes for the Improvement of the Rhone navigation have been put for- 
ward. The first was the result of the deliberations of a committee repre- 
senting the various departments interested, and contemplated the crea- 
tion of a canal from Lyons to Arles at an estimated cost of £12.000,000, 
which would serve the double purpose of facilitating navigation and pro- 
viding eleciric power by utilising the fall of water in the numerous locks. 
By this means ii was estimated that 60,000 H.P. could be generated from 
12 power houses and disposed of «o as to bring in a large revenue. The 
other scheme was propounded by the chief engineer of the Ponts et 
Chaussees at. Lyons and was of the same nature, with this difference: 
that the current would be much slower and therefore easier for naviga- 
tion, while as a consequence the generation of electricity would play a 
much smaller part--only some 5,700 H.P. being derived from the fall at 
the focks---while the cost was estimated at £20,240,000. Neither of 
these schemes having commended itself to the authorities, a competition 
was organised in 1909 under the auspices of the Lyons and Marseilles 
Chambers of Commerce for encouraging the drawing up of further pro- 
jects, and. prizes amounting to £2,000 are to be awarded for the best 
solution of the difficulties; No announcement on the subject has up to 
the present been made by the Office des Transport: du Sud-Est, whieh 
was created for the purpose of dealing with this and kindred questions ; 
but, means hile.a third scheme has been propounded, which would sub- 
stitute for a lateral canal a series of from 25 to 30 dams across the Rhone 
itself between Lyons and Arles, to which would be attached a power 
house where electricity would be generated. The hea bof water would be 
]9ft., and it is estimsted that from 544,000 H.P. to 1.360.000 m.r. could 
be obtained, from which a considerable revenue would he derived. 

The most important development in the electro-metallurgieal industry 
during 1911 related to the production of aluminium and its by-products. 
French manufacturers have formed themselves into à company called 
L'Aluminium Français, with a share and debenture capital of £680,000. 
The new company has acquired the exclusive rights all over the world in 
the Serpeck process of aluminium menufacture hitherto. vested in the 
Nitride C, who had in 1910 bought up the rights and pleni (at Mul- 
hausen) of the Swiss holders of the patent, and had established experi- 
mental works in the valley of the Arc, near St. Jean de Maurienne, Large 
works, utilising 40,000 H.P., are about to be established by the \luminium 
combine for manufacturing under this process. ‘The company is said to 
contemplate the erection of rolling and drawing works near Chambery. 
The production of ferro-alloys and patent steels in the electric furnace 
grows apace in this distriet, there being 12 factories engazed in this 
mmndusirv.. The works at. Ugines (Savoie) for working the Paul Girod 
processes of producing electric steels of great resistance have lately turned 
their attention to armaments, and have supplied shells to the French and 
Russian navies, 

"he output of the various products of the electro-chemical industry 
grow. vea.ly, the chief articles being carbide of calcium, carborundum, 
ehilorates, explosives, phosphorus and sodium, The Nitrogen Company, 
With works at Briançon, is still experimenting with the manufacture of 
nitrie acid by the Pauling electrical process, which consists of direct 
oxidisation by means of electric discharges. 

Italy.— A concession has been granted to the communal authorities 
at Modena for constructing three electric tramway routes in Modena. 

The " Moniteur. Official du Commerce " (Paris) savs although con- 
Riderable progress has been made in the manufacture of incandescent 
electric lamps in Italy, there is still a good trade to be done in exporting 


them to thet country, as the home factories are far from meeting the 
demand. There are also good openings for arc lamp carbons and dynamo 
brushes. 

Japan.—4A consular report on the Hokkaido district states that at 
the Sorachi coal mine there are five electric locomotives, and there 
are also three electric winding engines, totalling 240 H.P. 

In a vertical shaft at the Yubari Mines there is a 180 H.P. electric wind- 
ing engine, which winds at the rate of 20 ft. per second, the cage holding 
one tub. In these mines there are 15 other electric winding engines, 
aggregating 230 H.P. 

By means of the Tamamura system, consisting of a steel rope sup- 
ported on wooden posts with suspended bucket-shape cars, carrying 
weights of from 560 Ib. to 1,400 Ib., 200 E.H.P. suffices to transport coal 
over 6,000 vds. of country varying in altitude to the extent of 1,350 ft. 
This system is employed in four cases in the Hokkaido, and works well. 
At the Poronai mines also there are two electric winders of 80 H.P. each. 

At the Yubari No. 1 mine there are nine 100 H.P. Lancashire boilers, 
two 70 m.r. Babcock & Wilcox boilers, four 150 n.r. Heine boilers, three 
60 kw. d.c. generators, and two 250 kw. three-phase generators, and two 
additional 100 kw. three-phase generators are about to be installed. 


Java.—It is proposed to construct an electric tramway and to 
extend the existing steam tramway in Sourabaya. 


Mexico.—A concession for an electric tramway svstem at Tampico 
has recently been acquired by British capitalists and construction 
work will be started immediatedly. The same company have pur- 
chased the two existing electrice light plants and will construct a 
central power station. 


Portuguese W. Africa.—A report on the Augala district states that 
it is not expected the works of the Lobito. Benguella & Catumbella 
Light & Power Co. will be completed until next month, the work 
having been delayed by rain. 

The h.t. transmission line from the generating station to Catumbella, 
Lobito and Benguclla, and the three sub-stations (one at each of the three 
towns) have been erected and equipped. 


Spain.—The Sociedad Anonima Trauvias de Vigo has applied for 
a concession for the construction and working of electric tramways 
in Vigo and Lavadores. 

A consular report on the trade of Barcelona for 1911 says 
imports of electric cable and wire included 1 ton from the United 
Kingdom and 244 tons from Germany; accumulators, 1 ton and 
27 tons, respectively; dynamos and motors, 23 tons and 207 tons; 
and telegraph and telephone apparatus, 3 tons and 7 tons. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Barnstaple.—The accounts of the electricity department for the 
year ended March 31 show capital expenditure £32,951 (increase 
£371) of which £7,583 has been repaid. 

Revenue was £4,911, working and general expenses were £3,444, gross 
profit wes £1,466 and capital charges absorbed £2,014, leaving a deticit 
of £548. Units gencrated were 392.667 (347,581) and sold 300,506 
(276.586). Total maximum supply demanded was 260 kw. (255 kw.). 

Dundee.—The accounts of the electricity department for the year 
ended April 30 show capital expenditure £298,861, and balance of 
debt outstanding £234.885. 

Revenue was £40,366 (compared with £46,047 in previous year), 
working and general expenses were £22,759 (£23,090) and gross profit was 
£26,607 (£22,957). Interest, sinking fund, &c., required £16,269 (£15,703, 
leaving nct profit £10,338 (£8,514), of which £5,040 has been carried to 
reserve and £5,299 to depreciation. Units generated were 10,360,514, 
sold 8,354,466. Total maximum supply demanded was 4,600 kw. 

The city electrical engineer (Mi. H. Richardson) states that the reserve 
fund now amounts to £14.356. [In the matter of increase of units (fully 
600.0005, the units for power purposes again lead the wav, although there 
is also a slight increase in lighting units. Costs show a reduction of £300, 
notwithstanding that increased prices were paid for coals, and there is an 
inercase of £800 in the aszessmenis and taxes. Costs per unit were 0-66d., 
against /0-72d. last year. The Council have adopted Mr. Richardson's 
proposal to reduce rates next vear, in which all classes of consumers will 
benefit. For lighting purposes, jf the consumer will guarantee the average 
number of units and price he has paid during the last three vears, then all 
units in excess of this amount will be charged at heating and cooking 
rates, viz., Id. for first. 100 units per quarter, and id. for all above that 
quantity. For power on the sliding scale the first rate is to be lid., 
instead of 23d. ‘The £d. rate under the guarantee and two-rate systems 
is, in future, to be $d.. and consumers will have all units above 50,000 
per quarter at 2d. The tramway rate is to be ld. per unit, a reduction 
of id., equivalent to £1,200 on last vear's demend. The ds. fee for con- 
nection and first test is to be abolished. — 


Norwieh.— The accounts of the electricity department for the yea! 
ended March 31 show revenue £45.941 (compared with £41.729 in 
previous year), gross profit £22,411 (£20.866). and capital charges 
£15.733 (£15,122), leaving a balance on the year's working of £6,678 
(£5.44). 

Coal cost 0:335d. (0-318d.) per unit, working and general expenses were 
0-932d. (1-03d.), and the average price received was 1-85d. (1-95d). The 
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number of 8 c.p. lamps connected is 163,576 (153,926) and the horse- 
power of motors 3,598 (3.208). Units sold were 5,600,759 (4,817,412). 

The report of the city Electricity Committee states that the cost of coal 
was affected by the strike to the extent of £400, but the cost per unit is 
about 5 per cent. less than in the previous year. The numbers of con- 
sumers and lamps are twice and the aggregate horse-power of motors 44 
times what they were when the Corporation took over the undertaking. 
The maximum supply demanded was 3,607 kw. (3,124 kw.). There are 
1.036 metal filament lamps (varying from 50 c.p. to 200 c.p.) in use for 
publie lighting. 

Paisley.—At the annual financial meeting of the Town Council 
last week. Mr. Treasurer Lang said the electricity department had 
done better last year. and but for the coal strike would have closed 


the year with a surplus.. 


The extra coal costs had created a deficit of £142. 10s. 7d. Estimates 


for coal for the coming vear showed an increase of £1,277, and unless thev 


received a fresh demand for current there would be a debit balance of 
The quantity of electricity used during 
1911-12 (2,930,775 units) represented an increase of 19 per cent. Although 


£700 at the end of the vear. 


one-fifth more electric energy was generated, the costs (apart from coal) 
were lower than the previous year (£6,323. 11s. 8d., against £9,809, 2s. ). 


Portsmouth.— The tramway accounts for the year ended March 31 


show capital expenditure £696,793, of which £210.580 has been re- 


paid or in.sinking fund. 

Revenue was £112,602 (compared with £104,505 in previous year), 
working expenses were £51,879 (£50,003), and, after meeting capital 
charges and income tax and taking into account £1,988 (£1,148) brought 
forward, the available balance was £24,035 (£16,677). In disposing of 
this amount, depreciation on price of Consols absorbed £847, revenue 
contribution to capital outlay £427, renewals fund £8,694 (£8,757) and 
insurance fund £2,000 (£1,929) ; £4,000 (£4,000) has been contributed in 
aid of rates, and £3,068 (£1,988) carried forward, Revenue was 127261d. 
(11°635d.) per car-mile, working expenses (including current) were 
5:049d. (5:567d.) and units used 1:041. Passengers carried were 
25,039,320 (22,960,176), car-miles 2,204,042 (2,155,530), and units used 
2,583,080. 

West Ham.—The accounts of the electricity department for the 
year ended March 31 show capital expenditure £531.951 (increase 
£28.504). the total amount borrowed being £561.268, of which 
£143,588 has been repaid or contributed to sinking fund. 

Revenue was £102,438 (compared with £03,497 in previous vear) and 
working and general expenses were £64,744 (£55,858), leaving gross profit 
£37,695 (£37,639) and, after meeting capital charges and cost of special 
works, the surplus was £3,389 (£3.996). ‘Total working expenses were 
0-57 1d. (0-528d.) per unit sold, total costs, including capital charges,0-917d. 
(O-888d.), and the average price obtained was 0-96d. (0-93d.) Units 
generated were 30,533,316 (28,105,881) and sold 24,147,890 (22,690,266). 

The report of the former engineer and manager, Mr. H. H. Couzens 
(who has now heen superseded by Mr. J. W. Beauchamp), states that the in- 
crease of nearly 1} millions is less than that of several previous vears, due 
to the crisis in the shipbuilding industry and to strikes. Total connec- 
tions are equal to 15.637:25 kw. (compared with 13,334-51 kw.). The 
average price obtained for power supply increased from 0-6d. to 0-63d., 
this being the first vear it hasincreased. The extra cost of coal for which 
no value was obtained was over £2,500, due to strikes, the extra cost of 
working, due to increases of salaries and wages, amounted to over £1,000, 
and there were slight increases in distribution, rates and taxes, wayleaves 
and establishment charges, bad debts and law charges, and, taking these 
facts into eonsideration, Mr. Couzens thinks the ultimate result may be 
regarded with satisfaction. 

The capital expenditure of the tramways department is £553,275 (in- 
crease £35,236). Revenue was £144,147 (compared with £132,530 in 
previous vear). working expenses were £104,574 (£92,433), sinking fund. 
&c., required £12,289. (£11,030), and through-running adjustments, &c., 
£2,551 (£1,942), leaving a surplus for the vear of £4,909 (£8,513), of which 
£4.082 (£6,023) has been placed to reserve, and the remainder spent on 
Car top covers, Passengers carried were 41,017,938. (37,297,992), car- 
miles run 3.287.917 (3,069,321) and units used 5,571,743. (5,182,257) 
Revenue per car-mile was 10-44d.. (10-26d.) and working expenses, 
Including power, were 7-633d. (7-226d.). The reserve or renewals fund 
amounts to £41,944 (£37,971). 

The report of the manager, Mr. H. E. Blain, savs that the current used 
was 1-69 (1-69) unit per car-mile, and the price paid was 0-96d. per unit. 
The price hes been fixed at 0-75d. for the current year. 

Allusion was made in the previous year's report to the attention which 
was being paid to the hogging of the car bodies. This is being effectively 
rectified in the following manner: 1] in. by 2 in. strap bolts are bolted 
through the door pillars of the top cover, running through the canopy 
roof, holted to the lower arch rails and continued down the lower door 
pillars through the platform floor, being finally bolted to an iron stirrup 
Which is itself bolted to the headstock, this having the effect of pulling 
together the door pillars, arch rails and headstock. In addition, a 3 in. 
round iron tie rod is run transversely across to the lower arch rails through 
the corner pillars and fastened to iron plates, secured to the outside of the 
corner pillars and cant rails. On the inside, a wrought-iron is bolted to 
the corner pillars and arch rails, whilst in some cases stecl angles arc fitted 
to bottom sides and headstocks. 

A table shows the distances passengers are carried for the res pective fares 
(3d. to 21d.) on 22 other tramway systems and that the lowest average 
fare per mile is 0-42d. (at Sheffield) and the highest 1-19d. (at Nelson), 
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compared with 0-57d. at West Ham. Only four are below the West Ham 
average. 

Mr. Blain also states that, despite increase in revenue, the net profit 1s 
less than the figure which should be carried to reserve and renewals if the 
requirements of the future are to be alequately provided for. The policy 
of the Council is that the undertaking shall be operated so that the net 
profit shall approximate to the amount required for reserve and renewals, 
but the margin to which the concessions of the past vear have reduced 
the net balance is a narrow one. 

Wolverhampton.—The accounts of the electricity department for 
the year ended March 31 show capital expenditure £256,107 (increase 
£13,600), of which £89,466 has been repaid. 

The pest year’s revenue wes £406,346 (compared with £46,934), gross 
profit wes £24,042 (£20,638) and net profit £7,080 (£5,231). The units 
generated were 13,056,895 (12.981.089), sold 10,618,143 (10,818,089). 
Maximum load was 4,805 kw. (4,912 kw.). 

The report of the Electricity Committee states that the increased profit 
is entirely due to reduciion of cosi-generation in consequence of the 
installation of the new generating plani. The decrease in output is due 
to the cessetion of a temporary supply to Messrs. Bavliss, Jones & Bayliss, 
which in the previous vcar was 796,612 units ; motors connected aggregate 
6,718 H.P. and lighting connections 116,000 8 c.p. lamps. Coal eost was 
0-183d. per unit (compared with en average of 0-413d. in 210 towns of 
which data has been collected) ; total costs (excluding capital charges) 
were 0-491d. (compared with 1-183d.) and average price obtained for all 
purposes 1-044. (2-34d.). 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Tenders are invited by the Commonwealth of AUSTRALIA for the 
supply and delivery of switchboards at Adelaide; trunk line 
switchboard, telephone, telegraph and electric material at Sydney ; 
and common battery switchboard at Melbourne. "Tender forms, 
specifications, &c., may be obtained at the Commonwealth Offices, 
72, Victoria-street. London, S.W. See an advertisement. 


LoxpoN County Council will invite tenders in October for the 
supply of metal filament lamps, and the Council is prepared to test 
in the meantime any lamps for the supply of which firms may desire 
to submit tenders, Sample lamps submitted for testing (not less 
than five of any one make) should be forwarded to the Chief Engineer, 
Hungerford House, Victoria Embankment, W.C. 


NEWCASTLE-UPON-TYNE Guardians want tenders by noon, Aug. 
9, for electric lighting, &c.. at their new hospital. Specifications, 
&c., from the Clerk, 127, Pilgrim-street, Newcastle-on-T yne. 


Tenders are wanted by Aug. 10 for a complete electric lighting 
installation for the new asylum at STANNINGTON, near Morpeth. 
Specification, &c., from Messrs. S. T. Hine & H. Carter Pezg, 35, 
Parliament-street, Westminster, S.W. 

BaTLEY Council require tenders by noon, Aug. 23, for supply and 
laying of h.t. cables. Specifications, &c., from the Borough Electrical 


Engineer. 

The Electricity Supply Committee of the Corporation of DUBLIN 
invite tenders for the supply and installation at the Pigeon House 
generating station of h.t. switchgear and accessories. General 
conditions, specification and form of tender from the city electrical 
engineer, Mr. Mark Ruddle. Tenders by 10 a.m., Aug. 7. 


The Electricity Supply Committee of DvBriN Corporation also 
require tenders by 10 a.m. Aug. 8 for the supply and erection of two 
c.i water tanks and for pumping plant and piping at the Pigeon 
House generating station. Specification, &c., from the City Electrical 
Engineer. 

The Electricity Supply Committee of DuBLIN Corporation also invite 
tenders for the supply and delivery of certain Oerlikon and Westing- 
house electric motors and pumps at the Pigeon House Fort works. 
Specification and tender forms, &c., from the city electrical engineer, 
Mr. Mark Ruddle. ‘Tenders by noon, Aug. 7. 

The Chief Commissioner of Railways, SypNEY (N.S.W.). will 
receive tenders until noon Oct. 2 for the supply of six 1,000 kw- 
sub-station units, Specification from the Electrical Engineer, 61, 
Hunter-strect, Sydney. 

The Municipal Council of SHancuat invite tenders for the supply 


and delivery f.o.b. British port of high and low-tension three-phase 
Specifications, &c., from Messrs. Preece, 
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Tenders are invited for the supply of 9,200 yards 0-2 sq. in. con- 
centric cable and 2,200 yards 0-18q. in. concentric cable to the 
City of MELBOURNE (Australia) "Tender form and conditions of 
tender may be obtained from the Agents for the City Council, Messrs. 
Mellwraith, McEacharn & Co., Propty. Ltd., Billiter-square- 
buildings, London, E.C., to whom tenders by noon Tuesday, Aug. 6. 

HawxrLTON Corporation require tenders by 10 a.m. Aug. 5 for 
electric lighting. &c., in the new municipal offices. Schedules, &c., 


from Messrs. Cullen, Lochhead & Brown, Architects, Hamilton. 


CHRISTCHURCH (N.Z.) City Council require tenders by 4 p.m. 
Aug. 16 for an electric motor and induced draught fan. Specification 


at 73, Basinghall-street, London, E.C. 


Tenders are invited for public electric lighting in Maprip for 
15 years. Particulars are given in the ** Madrid Gazette ” of June 23. 


Tenders to the Municipal Authorities before October 24. 


Tenders will be received until Oct. 21 at the Bureau de la Mairie, 
Canea (Crete) for a 50 years’ concession to construct and work an 
overhead system of electric tramways in CANEA district. The 
“ Official Gazette," of June 22, containing particulars may be seen 


at 73, Basinghall-street, London, E.C. 
TENDERS RECEIVED AND ACCEPTED. 


London County Council have accepted the following tenders :— 


Barlow Bros. & Co. (lowest tender), wiring and fitting Hampstead fire 


station for electric lighting, £179. 10s. (Six tenders reczivcd ; highest 
247. 7s. 9d. Chief engincer’s estimate, £175.) 
J. & €. Bowver (lowest tender), extension of Camberwell car-shed and 
sub-station, £28,954. (Ten tenders received; highest £33,113. Archi- 
tect’s estimate, £33,113.) 


Nuneaton Corporation have received the following tenders for the 
supply of one electrically driven turbine-type boiler feed pump, with 


pipework, valves, &c. 


* Marshall Osborne & Co. (accepted) ............ osos £145 15 6 
tNuneaton Electric Contracting Co. .........Lususeeeese. 170 0 O0 
Worthington Pump C0.........cccccccesececeuecencuseueees 224 0 0 
British Electric Plant €o..............Lsuueeeeeeeeeeeeeee IOS 0 OO 
Modus on Sons A CON deese E DE Um Ne ENTE e Ms 235 0 0 
res Itotürbo- MiG C Oi se oret esse Ae Ee dUs 256 0 0 
AE Ge us) NL" 650 0 0 


* Pulsometer pump and Holmes motor. 

t Mather & Platt pump and motor. 

Woolwieh Borough Council have accepted the tender of Bruce 
Peebles & Co. for supply of two 500 kw. converters at £3.186. Tenders 
were also received from the British Thomson- Houston Co., £2.967. 5s. ; 
British Westinghouse Co., £3.346 ; Dick, Kerr & Co., £3,168; Siemens 
< Bros. Dynamo Works, £2,996 and £3.741. | 

The following tenders have been accepted by the Metropolitan 
Water Board: Pump & Power Co., for small electrically-driven 
centrifugal pump. £72 ; Brush Co.. generator regulator and generator 
panel for electric light plant at Surbiton, £172 ; General Electric Co., 
electrical fittings. including cut-out boards, switches, lampholders, 
&c., for electric light plant at Surbiton, £69. 2s. 

For apparatus to be hired to Messrs. Gwynnes, Hammersmith 
Electricity Committee have accepted the tenders of Chatteris Engi- 
neering Co. for the electrical equipment of a 10-ton crane (one 3 H.P., 
one 10 H.P. and one 12 H.P. motor) at £99, and electrical equipment 
of three 5-ton cranes (one 10 H.P., one 6 H.P. and one 13 H.P. motor 
for cach crane) at £89. 103. per set ; Submersible & J. L. Motors, Ltd., 
for two motors at £23 each. and two regulators and starters £5. 8s. 

Bradford Corporation have accepted the following tenders for 
plant and materials for their tramways department: Siemens Bros. 
Dynamo Works, motors, resistances and circuit-breakers, £5,389.4s. ; 
Dick, Kerr & Co., controllers, £1,152; J. Rushforth & Sons, teak 
and oak, £575. 17s.; Beecroft & Wightman, ash and birch, 
£112. 13s. 8d. ; Gabriel & Co., car fittings, £67. 1s. 

Hammersmith Council have accepted the tenders of Spagnoletti 
(Ltd.) and the Edison & Swan Co. for the Lt. switches (400 and 1,000 
amperes) and h.t. switch panels for one year ending July 31, 1913. 

The Metropolitan Asylums Board have accepted the tender of 
J. W. Gray & Son for fixing of and repairs to lightning conductors at 
five of their institutions at £110. 5s. ; 

Hammersmith (London) Electricity Committee have accepted 
the tender of A. C. France & Sons at £20 for wiring and fitting St. 
Stephen's Church House. 

Hammersmith Electricity Committee have accepted the tender 
of the Westminster Engineering Co., at £87. 103., for the alteration 
of a motor generator to be used in giving an additional supply of 
current to New Olympia, Ltd. 

The A.E.G. Electrical Co. have received orders for generating 
plant and 268 loom motors for Messrs. Whitehead & Sons's new mill 
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at Rawtenstall and motors for driving 300 looms for Messrs. Nelson 
& Greenhalgh, Whitfield. 

Wednesbury Council are recomended to accept the tender of the 
General Electric Co. for a 250 kw. dynamo and that of Fraser & 
Chalmers for a 400 H.P. gas engine and accessories. 

The tender of Sydney Hunt at £50. 7s. 7d. has been accepted by 
Croydon Education Committee for the installation of electric light 


at South Norwood School. 

The Central London Railway Co. have accepted the tender of the 
Brush Co, for motor cars and motor and trailer trucks. 

Johannesburg Municipality have accepted a tender of the Brush 
Co. for 10 double-deck car bodies and covers. 

Westminster City Council has accepted the tender of Speedy, 
Eynon & Co. (at £28. 10s.) for carrying out alterations to the electric 
lighting of the public laundry. 

The tender of J. Keith & Blackman Co. has beon accepted by 
Islington (London) Council, at £14, for the supply of an electric fan. 

Barnsley Council have accepted the tender of J. Taylor for electric 
lighting at the workhouse and infirmary, at £422. 

Hull Electricity Committee have accepted the tender of Messrs. 
Siemens Bros. & Co. for mains. 

Derby Tramways Committee have accepted the tender of Edgar 
Allen & Co. for points and crossings, at £96. 

Messrs. Pooley & Austin have secured a contract for the supply 
and erection of an automatic reversible booster, switchboard, milking 
booster, automatic battery regulating switch and cables for the 
Baltic Mercantile & Shipping Exchange, London. 

Government Contracts.—(Contracts were placed by the British 
Government Departments during June with the following firms : 

War Office.— Hooper's Telegraph & India Rubber Works, cleciric cable ; 
Crosby Broa., oil engines, dvnamoa, fans, &¢., at Newhaven. 

India Office.—Pritchetts & Gold, accumulators ; Siemens Bros. & Co., 
cable and cells; Stothert & Pitt & Babcock & Wilcox, cranes; British 
Westinghouse Co.. pumps; D. Adamson & Co., superhcaters ; British 
Thomson- Houston Co., switchboards ; Ransomes & Rapier, traverser. 

Crown Agents for the Colonies. —Ransonies & Rapier, two 10-ton cranes ; 
Babcock & Wilcox, electric cranes. 

Office of Works.— Baxter & Caunter and Electric & Ordnance Accessories 
Co.. fuse and switchboards. 

Commissioners of Public Works (Ireland).—W. Coates & Son, electrical 
works and supplies (Dublin District). 

General Post Office.—British L. M. Ericsson Co., London Electrie Wire 
Co. and Smiths and Sterling Telephone & Electric Co., telephonic appa- 
ratus; Western Electric Co., telephonic apparatus and telephone cable ; 
Callender's Cable & Construction Co., W. T. Henley's Telegraph Works 
Co., Johnson & Phillips and Siemens Bros. & Co., telephone cable; J. 
Wilesmith & Co., casings and covers; Armorduct Mfg. Co., steel conduit ; 
Bullers (Ltd.), insulators ; D. Willetts (Ltd.), telegraph ironwork ; Peel 
Conner Telephone Works (Ltd.), telephonic apparatus and exchange 
equipment (Margate); T. Bolton & Sons, British Insulated & Helsby 
Cables, C. Macintosh & Co., and Shropshire Iron Co., telephone wire ; 
J. A. Ewart, laying ducts (Holborn and St. Pancras); Greig & Matthews, 
ditto (High Holborn and New Oxford-street). 


Patents Development.—The proprictor of patent No. 18,842/1902, 
relating to " Means for receiving intelligence communicated by 
electric waves,” desires to dispose of the patent or to grant licences 
thereunder, Applications to Messrs. Cruikshank & Fairweather 
(Ltd.), 65-66, Chancery-lane, London, W.C. 

The proprietors of British patent No. 18,864/1909, relating to 
“Electric lamp for miners and for the house," desire to enter into 
arrangements, by way of licence or otherwise, for developing and 
practically working same in this country. Applications to Messrs. 
W. P. Thompson & Co., Chartered Patent Agents, 285, High 
Holborn, London, W.C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

Sylverlyte (1909) Ltd. is being wound-up voluntarily. Mr. 
F. P. Baxter, 13, Sise-lane, London, E.C., is liquidator. 

Halpin's Patent Thermal Storage (Ltd.) is being wound up 
voluntarily. A meeting of creditors will be held at Messrs. James & 
Edwards’, 5, Coleman-street. London, E.C.. to-day (Aug. 2). Mr. 
5. V. Tiddy has been appointed liquidator. 

. A meeting to receive an account of the winding-up of May-Oatway 
Fire Appliances (Ltd.) will be held on Aug. 29 at 22-26, Paul.street. 
Finsbury. London. E.C. 

The Durham Collieries Electric Power Co. (Ltd.) is being wound up 
voluntarily. Mr. A. W. Tait is liquidator. Meeting of creditors to- 
day (Aug. 2) at Basildon House, Moorgate-street, London, E.C. 

The liquidator (Mr. H. de Y. Brougham) of J. G. Childs & Co. 
(Ltd.) ha3 been released. EC T 
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À supplemental dividend of 12s. 6d. will be payable on Aug. 8, at 
the O.R.'s, York City Bank-chambers, Lowgate, Hull, to creditors 
of Fred. Shaw, electrical contractor, 238, Hessle-road, Hull. 

At meetings on July 11 and July 26 respectively. resolutions were 
passed and confirmed to wind up voluntarily the Black Sea Telegraph 
Co. Mr. A. R. Hardie and Mr. W. Hibberdine were appointed 
liquidators, with authority, after the debts and liabilities of the 
company have been paid and satistied, to transfer to the Eastern 
Telegraph Co. and the Indo-European Telegraph Co. the cable 
belonging to the Black Sea Company between Constantinople and 
Odessa and the apparatus and material relating thereto in lieu of 
selling the same and distributing the proceeds between them, they 
being the holders of the whole of the issued shares of the Black Sea 


Company. 
COMPANIES' MEETINGS AND REPORTS. 


Indo-European Telegraph Co. (Líd.) 


An extraordinary general meeting of this Company was hell yesterday 
(Thursday) under the presi lency of Mr. J. HERBERT TRITTON,. 

The SECRETARY (Mr. John I. Bethell) read the notice convening 
the meeting. 
y The CHAIRMAN said ; There islittle to add to the managing director’s 
circular of explanation accompanying tke formal notice of to-day's 
meeting, which is to so amend the memorandum of association so as to 
bring it into conformity with present practice. Our memorandum of 
association was drafted as far back as 1868, when the law concerning the 
interpretation of a memorandum seems to have differed consilerably 
from present usage. Mr. Tritton proceeded to read the proposed re- 
vision of the memorandum of the Company, and proposed the adoption 


of the new reading. l 
This was seconded by the Rt. Hon. Sir Francis Mowatt, and carried 


unanimously. 
The CHAIRMAN said a further extraordinary general meeting would 


be held on the 29th inst. to confirm the resolution. 


BLACKPOOL & FLEETWOOD TRAMROAD CO. — The report of the directors 
for the half-year ended June 30 states that including the sum brought 
forward from last half-year, the balance of profit, after providing for 
debenture interest, is £6,574. 9s. 4d., and the directors recommend a 
dividend at the rate of 4 per cent. per annum (tax free), writing off à sum 
of £2,000 to depreciation reserve, and £500 to general reserve account, 
leaving a balance of £1,074. 9s. 4d. to be carried forward. Passengers 
carried during the half-vear were 1,176,159, and the receipts from all 
sources were £13.239. 14s. 10d. 

DUBLIN UNITED TRAMWAYS CO. (1896) (LTD.) —At the meeting 
last week the directors’ report for the half. year ended June 30 stated 
that the amount available for division was £57,829, 10s. 8d. out of 
which it was recommended that dividends be paid for the half-year 
at the rate of 6 per cent. per annum (less tax) on both preference and 
ordinary shares, that. £10,000 be set aside towards renewal of permanent 
way, and £1,000 to accident insurance reserve. The dividends and sums 
set aside absorbed £46,595., leaving £11,234. 10s. 8d. to be carried to next 
account. 

At the meeting, the chairman, Mr. Ww. M. Mcnrny, feclingly referred 
to the death of Mr. P. B. Bernard, a director of the company. The 
electrical department. accounted for an increased expenditure of £2,129, 
mainly due to increased cost of coal, which had to be obtained to 
guard against the possibility of failure during the coal strike. As a 
set off there was a falling off of £2,159 in expenditure on maintenance. 
The time was coming when they might find it necessary to incur larger 
expenditure on renewal of permanent way than hitherto, and it would 
consequently be wise to have a substantial] sum earmarked for the 


purpose. 

EAST LONDON RAILWAY CO,—At the meeting of this company on 
Thursday last Lord Claud Hamilton said the progress being made with 
the electrification of the line was satisfactory. The lessee companies had in 
the early spring unanimously given the order that the engineers were to go 
ahead, that tenders were to be invited, and the contractors requested to 
lose no time in carrying out the work. The engineers of the Metropolitan 
Railway and of the South-Eastern & Chatham Railways were jointly 
supervising the relaving of the line ; the electrification was in charge of 
Mr. Firth, of the Great Eestern Company, with whom was associated 
Mr. Jones, electrical engineer of the Metropolitan Railway. When the 
electrification was completed the speed of all passenger trains would be 
considerably increased. At Wapping station passengers had to ascend 
about 90 steps to reach the platforms. He had suggested that electric 
lifts be installed there, but there was a division of opinion on this point 
owing to cost, and the matter was in abeyance. He hoped the public 
would use Wapping *tition when the line was electrified, and then the 
lessee companies would sce that it would be advantageous to have an 
electric lift there. He anticipated that great benefit would be derived by 
the East London Railway on completion of the electrification by the 
opening-up of the connecting link between Liverpool-street and the Bank 
of the Central London Railway. The junction would be of enormous 
benefit to the public. j 

EDMUNDSON’S ELECTRICITY,CORPN. (LTD.)—On Thursday last Mr. 
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substantial decrease in the receipts of the subsidiary companies was in 
Guernsey, and that was attributable to a serious breakdown of the gas- 
engine plant. 
making good progress, and the Scarborough tramways had done better. 
The results of the first quarter of the current year were somewhat poor, 
owing to the coal strike and increases in the price of materials and in 
wages. They had more than held their own, however. 


The Laneashire and the Cornish Power Companics were 


GREAT NORTHERN & CITY RAILWAY CO.— At the half-vearly mecting 


on Tuesday the Earl of Lauderdale said the accounts (abstracted in our 


last issue) showed considerable improvement on those for the corres- 
ponding period of the previous vear, in spite of the difficulties due to the 
coal strike and the dock strike in London. The electrification of the 
L.C.C. trams had turned the company's business, which was fast ap- 
proaching a profitable basis, into a heavy loss. From this they were 
slowly recovering. ‘The trams, in their turn, were being made to suffer 
by the competition of the motor ‘bus. It seemed as though the London 
traffic problem might be solved by the union of motor "buses with tubes, 
the motor "buses acting as feeders for the underground service. 


LONDON, BRIGHTON & SOUTH COAST RAILWAY CO.—The directors’ 
report for the half-vear ended June 30 states that the net capital ex pendi- 
ture during the half-year was £18.810, incurred mainly upon electrical 
equipment and the various works of widening and improvement now 
completed or approaching completion. Electric working on the railway 
to London Bridge through Tulse Hill has been established, and improved 
services have thus become available to the Cíty from the Balham, Nor- 
wood and, Streatham districts. The miles run by motor and electric 


trains were 982,331 (increase 208,652). 


MERSEY RAILWAY CO.—At the meeting on Tuesday the chairman, 
Mr. Jas, Falconer, in moving the adoption of the report and accounts 
(abstracted in our last issue) said it was very satisfactory to the directors 
to be able to report that, notwithstanding the coal strike, the number of 
passengers carried in the half-year showed a record. Since the intro- 
duction of electric traction in place of steam their passengers, not includ- 
ing season ticket holders, had increased from 2,844,000 to 6,123,000 in 
the half-year. During the same period the season ticket holders, esti- 
mated by journevs, had increased from 512,920 to 1,584,870. During 
the same period the receipts had increased from £29,420 to £56,275. The 
progress made was due to the fact that people working in Liverpool] must 
get out to the country to reside. The report and accounts were adopted. 


METROPOLITAN ELECTRIC TRAMWAYS (LTD.)—At an extraordinary 
general meeting of this company on Friday last, resolutions providing for 
the conversion of the deferred shares into ordinary shares were approved. 
Mr. E. Garcke, who presided, said the future of the company was full of 
possibilities. The power business was developing satisfactorily, but the 
tramway receipts were being cut into by the competition of motor omni- 
buses, and they were meeting that competition by preparing to run moter 


omnibuses. 

METROPOLITAN RAILWAY CO.—"l'he total receipts for the half-vea 
ended June 30 amount to £391,440. 12s. 61. and the expenses to 
£191,461. 15s. 4d., leaving a profit of £199,978. 17s. 2d. Compared 
with the corresponding half-vear of 1911 the receipts show a decrease of 
£9,295, 5s. 9d. and the expenses a decrease of £4,205, 1s. 11d. After 
providing for interest upon debenture stocks and other fixed charges, and 
placing £7,500 to the electrical renewal and depreciation fund, the balance 
is £158,815, which will permit of tbe payment of the dividends upon the 
preference stocks and leave £53,074. 2s. 9d. The directors recommend 
a dividend upon the ordinary stock for the past half-year at the rate of 
13 per cent. per annum, and to carry forward £4.610. 17s. 7d. The 
receipts from passenger, goods and mineral traflic experienced a set-back 
during the half-year owing to the prolonged coal-miners! strike and to the 
keen competition of the growing motor omnibus and tramway services, 
The substitution of improved machines for the existing electrical plant 
at Neasden continues to progress satisfactorily, and the economy result ing 
from the change is already appreciable. The projected. alterations at 
Baker-street station are in a forward state, and further contracts have 
been let during the half-vcar. The subways at Moorgate-sireet to 
connect the company’s station with those of the City & South London 
and Great Northern & City Railways will be opened at an early date. 
The work of electrifving the East London Railway by the lessee companies 
is well in hand, and when this is completed the through running of 
Metropolitan trains over that line will be resumed, 

At the meeting on Wednesday the chairman, Lord Abereonway, said. 
the strike among the miners throughout. the country was the cause of 
the falling-off in the coal traffic, and it also affected the passenger traffic. 
Throughout the strike they were able to maintain an efficient. service. 
He regretted that it should be necessary to declare a somewhat smaller 
dividend than that declared a year ago, but the circumstances had been 
exceptional, and other companies had suffered in the same way. That 
was the last meeting they would hold in the summer, because under the 
new Act which would come into force in January next only annual 
meetings would be necessary, and they would be held in January or 
February of each year. That would not necessarily interfere with the 
payment of an interim dividend. The National Insurance Act would 
cost the company about £2,500 a vear. The electrification of the East 
London Railway should be completed in the early months of next vear, 
and the Metropolitan Co. would then resume the running of through 
trains from their line to New Cross ; and, by arrangement with the other 
lessee companies, they had undertaken to provide the rolling stock for 
and to run the local services on the East London line. The board looked 
forward to a very considerable development of traffic from the new 


A. A. Campbell Swinton ( presiding) told the shareholders that the only * services which would be opened up. 
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NEW COMPANIES, MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 


BEAULY ELECTRIC SUPPLY CO. (LTD.) (8,351.)— Reg. in Edinburgh 
July 17, capital £1,000 in £1 shares, to carry on business of electrical 
engineers, electricians, suppliers of electric light, &c. Private com- 
pany. First directors: D. Mctirath, E. J. Williams and J. Menzies. 


HELLYAR & SONS (LTD.) (123,330.) —Reg. July 22, capital £2,000 in 
£1 shares, to carry on the business of designers, manufacturers, 
exporters and importers of, contractors and factors for, and dealers in 
electric light apparatus, conduits, machines, lamps, fittings and 
accessories, accumulators, &c., to acquire the business carried on at 
Barnes bv T. H. Hellyar, of 163, Church-road, Barnes, as Hellyar & 
Sons. Private company. 


NOEL PATON (LTD.) (123,510 )— teg. July 22, capita) £3,000 in £1 
shares, to take over the business of a gear specialist and general and 
electrical engineer carried on by N. Paton at 10, Union Mills, Dews- 
bury-road, Leeds. Private company. First directors: N. Paton 
(governing director), J. C. M. Stewart, C. A. Thompson and Mrs. I. 
Paton. 


SOUTH AMERICAN & GENERAL SYND. (LTD.) (123,3598.) — Reg. July 
24, capital £50,000 in £1 shares, to acquire concessions, &c., for con- 
atruction and working of electric tramways, power stations, railways, 
or other public works, to carry on business as tramway, railway and 
omnibus proprietors and carriers, to supply electric light and power, 
to act as engineers, electricians, manufacturers of and dealers in elec- 
trical and water supply apparatus, &c. Private company. First 
directors: W. H. Jackson and H. A. Gritlin. 


TRIPLEX ARC LAMP CO. (LTD) (123,347.)—Reg. July 22, capital 
£2,500 in £1 shares, to take over from H. Weiss the benetit of a certain 
invention relating to improvements in arc lamps, &c. Private com- 
pany. 

W. E. KING (LTD) /125,445.) — Rer. July 26, capital £500 in £1 
ehares, to carry on the business of motor, electrical and mechanical 
engineers, &c. Private company. First directors: W. E King and 
Mrs. E. King. Heg. ottice: Albion Works, Southwick, Sussex. 


WALKER, MacEWEN & CO. (LTD.) (125,296.) — Reg. July 19, capital 
£100 in £1 shares, to carry on the business of electricians, electrical 
envincers and contractors, suppliers of electricity, manufacturers of 
electrical and other apparatus, &c., and to adopt an agreement with 
D. Walker and G. MacEwer. Private company. First directors are 
Capt. D. Walker, G. L. MacEwen, H. Leitner, R. W. Liddell and 
F. J. B. Collis. 


YORKSHIRE INCANDESCENT ELECTRIC LAMP CO. (LTD.) (123,421.)— 
Reg. July 25, capital £2,000 in £1 shares, to take over the busincss 
carried on as the Metalline Electric Incandescent Lamp Co., at 83, 
Rirkstall-road, Leeds, and to adcpt an agreement with H. F. McDowell, 
W. Plows and E. M. Bailey. Private company. First directors : W. 
Plews, H. F. McDowell and T. Middleton. 


MORTGAGES AND CHARGES. 


A. REYROLLE & CO. (LTD.)- - Issue, on July 12, of £300 debentures, 
part of a series of which particulars have already been filed. 


BRITISH UNION LAMP WORKS (LTD.)— Particulars of £10,000 debentures 
created dune 26, 1912, tiled pursuant io Sec. 93 (3) of Companies (Con- 
solidation) Act, 1908, whole amount being now issued. Property 
charged: Company's undertaking and property, present and future, 
¿neluding uncalled capital. No trustees. 


H. LAUGHTON & CO. (LTD)—Debenture, dated July 10, 1912, to 
secure £700, charged on company's general property. Holber: M. A. 
Briggs. 

JAMES LAWSON & CO. (LTD.)—Dchenture, dated June 29, 1912, to 
secure £150, charged on company’s property, present and future, in- 
cluding uncalled capital. Holder: H. Ball. 


ROGER DAWSON (LTD.)—Deed of charge on 1, Berners-street, London, 
W., and a sinking fund policy, dated July 17, 1912. supplemental to 
mortgage dated June 18, 1908, securing £6,500 and further advances, 
now £9,5C0. Holders: Alliance Assurance Co. 


SAFETY LIGHT (LTD.)—Particulars of £17,500 debentures, created 
June 21, 1911, has been filed, the whole amount, issued on July 3. 
Property charged: Company's undertaking and property, present and 
future. No trustees. 


RECEIVERSHIPS. 


PILAMENTS (LTD.)—A notice of the appointment of A, E. Sherry, 
131, Edmund-street, Birmingham, as receiver, on July 10, under 
ponar contained in mortgago debentures dated Feb. 11, 1910, has 
een filed. 


IMPROVED ELECTRIC 8UPPLIES (LTD.)--H. J. Snowden, 22, Basing- 
hall-strect, E.C., ceased to act as receiver or managor on July 12, 1912. 


MUNSTER ELECTRIC LIGHTING CO. (LTD.) - A notice of the appoint- 
ment of AL Henderson, of 26; North John-street, Liverp Oo], as reeciver 
and manager, on July 17, 1912, under powers contained in debentures 
dated Oct. Land Dec. 27, 1909, has been filed, pursuant to Soc. 04 of the 


Companies (Consolidation) Act, 1908. R. H. Bindloss, 26, North John- 
street, Liverpool, ceased to act as receiver or manager on July 17,1912. 
VAUGHAN ENGINEERING INSTALLATIONS (LTD.)—W. Purchase, 1, 


Sidney-street, Cambridge, ceased to act as receiver or manager on 
July 20. 


CITY NOTES. 
—«P 


MEMORANDA (Aug. 1).— Bank rate 3 per cent. (since May 9, 1912;. 
Price of silver, 27;d. per oz. Consols 744—745 for money ; 74; —73; for 
account. Consols Pay Day, Sept. 2; Stock and Shares Continuation 
Days, Aug. 12 and 27. Ticket Days, Aug. 15 and 28; Pay Days, 
Aug. 14 and 29,; Mining Shares Carry Over Day, Aug. 9. 

Prices oF MreTAaLs (London) —Copper, cash, 784 ; three months, 
781. Lead, English, 19: —191; Foreign, 18—19. Spelter, 251—26; 
Tin, English, 208—209; Foreign, cash, 2C5!; three months, 203. 
Iron, Cleveland, cash, 58/9 ; three montha, 59/6, 


BAHIA TRAMWAY, LIGHT & POWER CO.— This company's. gross 
earnings for dune were £14,000 (increase £590). Aggregate from Jan. I, 
£81,199 (increase £2,252). 

BRISTOL TRAMWAYS & CARRIAGE CO. (LTD.) - An interim dividend 
at the rate of 4 per cent. per annum (the same as last year) has been 
declared for the half-year ended Juno 30. 


BRITISH INSULATED & HBLSBY CABLES (LTD.)-—The half-vear's 
dividend on the 6 per cent. cumulative preference sheres has been 
declared. 

CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—The number of units 
delivered to consumers auring the four weeks ended June 28 was 
1,012,739, compared with 835,283 in the corresponding four weeks of 
1911. 


CHARING CROSS, WEST END & CITY ELECTRICITY SUPPLY CO. (LTD.) 
The directors have declare lan interim dividend on the ordinary shares 
for the half-vear ended June 30 at the rate of 5 per cent. 

CHATHAM & DISTRICT LIGHT RAILWAY CO.—.A\t the meeting on Tues- 
day, presided over by Mr. A. R. Monks, the report and accounts (ab- 
stracted in our issue of July 19) were adopted, and the dividends proposed 
therein were approved. 

CHELSEA ELECTRICITY SUPPLY CO. (LTD.)—The directors have 
declared an interim dividend for the past half-vear on the ordinary shares 
at the rate of 4 per cent. per annum. 


CITY OF BUENOS AYRES TRAMWAYS CO. (1904) (LTD.) —The directors 
have declared a dividend of 1s. 3d. per share (at the rate of 5 per cent. 
per annum), less tax, for the quarter ended June 30. 


COMPANIES STRUCK OFF THE REGISTER. — T'he following were struck off 
the Register of Joint Stock Companies on July 26 :— 

City & Surrey Electric Railway Co., Electrical Manufacturers! & 
Wholesale "Traders! Protection Association, Empire Circuit Breaker, 
Lowden Electric Lamp Co., Mechanical & Electrical Power Co. 

The following will be struck off the register unless cause to the 
contrary is shown before Oct. 30 :— TN 

British Power Traction & Lighting Co., Chipping Norton & District 
Electric Light & Power Co., Electrical Corpn., Mono-rail Construction 
Co., S. M. H. Tramway Synd. 


LANARKSHIRE TRAMWAYS CO.—.M the meeting on Tuesday (Mr. 
A. R. Monks presiding) the directors’ report and accounts, abstracted 
in our last issue, were adopted. 

MATHER & PLATT (LTD)—'lhe directors have declared an interim 
dividend at the rate of 10 per cent. per annum (iax free). An mierim 
dividend ai the seme rate was paid a year ago, and for the whole year 
1911 12 per cent. was paid. 

METROPOLITAN ELECTRIC SUPPLY CO. (LTD.)--.An interim dividend 
at the rate of 4 per cent. (same rate as lèst vear) for the half-vear ended 
June 30 is pavable on Aug. 13. 


NEWCASILE & DISTRICT ELECTRIC LIGHTING CO. (LTD.)—‘The 
directors have declared an interim dividend at the rate of 3 per cent. per 
annum on the erdinary shares for the helf-vear to June 30. 


STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
appointed Aug. 13 a special settling day in and granted a quotation to 
a further issue of 832,000 £1 fully paid ordinacy shares of Babcock & 
W boe, and have also granted quotations toa further issue of $1,000,000 
capital stock and a further issue of £205,480 45 per cent. perpetual 
consolidated mortgage debenture stock of the Shawinigan Water & 
Power Co., a further issue of £729,706 consolidated stock and £25,000 
34 per cent. convertible preference stock of the Metropolitan Railway 
Co. and scrip. partly paid. for $6,000,000. 5 per cent. first mortgage 
geld bonds of the Alabama Traction, Light & Power Co. (Ltd.) 


VICKERS (LTD.)—An interim dividend for the half-vear ended June 30 
of Is. per share (tax free) has been declared on the ordinary shares. 

WESTMINSTER ELECTRIC SUPPLY CORPN. (LTD.)— The directors have 
decided to pay an interim dividend at the rate of 9 per cent. per 
annum, less tax, owing to the high price paid for fuel due to the strike, 
but hope that during the remainder of the year the results will enable. 


the company to pay the full dividend of 10 per cent. for the year. 
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7 9.1912. Blackburn POR M 73 | 17 44,338 |— St. 44% | Do. 44 per Cent. Deb. Stock (red.) .... 4 me - 18 : | June, TAA 
—1 loe Bolton Corporation enira 1154 326 78,264 |+ St. | 44% | Chiswick Elec. Supp. Corn Ist «ud Db. 17 Ziel 456 Ks Aug 183; 18} 
tinustiog React Corporation . 17 | f16 30,544 | + 10, 10/0 , City of London Pieces pic ed del m [3 12 9| Jan, July | 15i T 
ay Da cenis rd Corporation ..... 309 | 17 96,564 |— 10, 6/0 | Do. 6perCent. Kuma TAEK E EN 118 —122| 4 2 0| June, Dec T. 
SON Brighton Corporation ....- 35] 3 202246 |E EAE) De di oec Cont 2nd Deb. Stock (red)..| 99 —102 | 4 8 0| Jaw July | 109% * 
> months, Bristol Tan EORUM q 48 60,225 |+ x^ k^ County of London Elec. Supply Ord. .... THES | : = : MES AM ga) 7 
on FaTlON. «eres í ae | " e e6.060í600í60900€ "T , ee ee 
21-55; "osos itte "T p er 4- al? 42 ps A EE Dus. Stock (red.) wees] 105 M | i : : i qu es ee 
ths, A ataca! sida A SR 4 |8173472 |+ St. rica Do. Second Deb. Stock -+.++++++e++++| 199 oR A une, July | © | +s 
Calcutta Tramways Co... 30 3,853 |+ 5| +. | Edmundson's Elec. Corp. Ord... .s......| $71 Mi oed TAS 
Camborne-Re doa diy bs 17 41,141 cu iS: [5 an Do. 6per Cent. Cum. Pref. Deb. ted. 84 —8 8535 July ` oe 
Central London Railway :.. 4| qM {= St; | Folkestone Electricity Supply Co. Ord. ..| 44—54 | 514 O| Api Oct | t| - 
P de " : ; Fe 5| 3 olkestone Spgs e. 4 15 O | Mar, Sep 5 bos 
BE . City & South London Rly. 30 14,376 — 5| ae Do. § per Cent. Cum. Pref. IPIE UNE 4 14 3 Feb, Aug ee oe 
u Jar, |, Cork Electric Trams Co.... 16 30,192 |— St. | 44% | fDo. 4k Ist Deb. Stock (red.) ...... 74 —8 512 & | April, Oct | ** | * 
Devonport & Dist, Trams - 29 | 15465 |+ 5 30 | Hove Rieti Lighting RE E n MER $| Apri Es 
"d ote tion. "Ent 17 4216 |- St. | 44% | Isle of Wight E L. bridge Ord. ......| 287 516 0/| Feb, Aug) °° 
dividen DEAS Ht 4 595 |- 2 RD LP creel Bee LS 9 0] Jen day) | os 
hs bè Dublin United... 2145 le ad ems cM xe u| x - 
3 ^ : ie: . . L p i 
Dudley-Stourbridgs io 10 12,324 |+ St. | 4% | Kensington & Kngtbg Vra AULA gl 93 —6 |4 4 5| April, Oct | ** | = 
lier De rcair el ib io) 3p p Co ec. Power Co. fred. Deb. Stock ..| 78 —82 |5!0 O | Jan, July » 
liit» East Ham ion M MU 17 56553. L5 St. | 44% | Kent Elec, Power Son . Deb. Born [$ —! 4-09 ar, Sept : 2 
bie Gateshead & Dist. Trams. 2 sos [vues] 355 | ee eee nk Dek etc 13 =| 5 9 0| Mar, Sept| t| 7 
Cor DPA aa 2d | 9906 pt SR. 539] Der eps Dens Et sesser ui cos | ao | dan. July "e 
CASEOW Corpor T 30 3363 |— e K RS nce DU ici o có M UNE 3-4 |5 0 O| April, Oct | | ss 
f uti dinette y e pi " i 5 Metropolitan Electric Supply Ord, 3i— |417 3| Jan, July 
63 ouçesier SERN S 29 5,849 |— 5| 2 UG. apr Vn UU EC. ...| 92 —102| 4 8 6| June, Dec | "* | = 
“re Gravesend-Northfleet ..... 4 5,601 |+ t. | 44% | Do. Hi per Cent. Deb. Stock a eae 4: ar lao. 6 jas July | | 7 
seks of Great Northern & City Rly. pir Do. 3} per Cent. Mort. Deb. Stock r y iis 
| Gresnock & Port Glasgow. . . WEE UG 2 Aland Elec Corp torP D.4t lst Mort.Debs| 974—990 | 4 30 6 j "nl um 
Halifax Corporation... s EC z ts | da & District E L 44 ML. Db. St. | 85 —83 |5 2 0 k 
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awe or istrict COUNCIL s.es i fa) TOI, secerererereseserasere / ee em 
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ZIEL Nes * l QIOCIE. wenas ws . eb, 
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have Ape nia District... 5 dre EM 3/6 | tDc. 7 per Cent. PM eens "T E 4 1 3| Jan, July . - 
shane Kilmarnock Corporation... i Do. 3 per Cent. Deb. Stoc Jess —86 " Eur 7. 0 e] d» 

Kirkcaldy Corporation..... 35 42090 |- ' ae Smithfield Market cea sap cee E me 515 0 | April . dt aos 
Lanarkshire LIS + RUN 30 2221] |— 4/0 | South London rung red dise 98 —1001 14 12 9 ae » 2» 
v ,Lancashire United. ...s.. d 29 5039 |+ 5%, Do. 5% s A Power 70/ ist Pref} 1—1} | 518 O| Feb, Aug S = 

‘aout Leamington .... eee eoo 17 1340417 |+ 4.788 1| 0/82 | South Metro. Elec. ; deii — |8 0 O| Feb, Aug 
r ref. ene So "playa re cy ae t 0/7; Do. 6 per pida ns pn ecce 97 — {00 4 i0 0 April, Oct d 
eicester Corporation ..... o aso dx 7 St. | 4495 | Do. 44 Ist Deb. Stoc ria vet ok 2d A April, Oct| ** | = 
NT quse Rs a us lar 1 HS | Bot" Sper Gent Cum Pret, erain Gare] 23 |a 6° & Abb Oot | ipi s 
j Liverpool Corporation... | 29 | 343.511 |+ 11,655 | its Do. 4} per Cent. Ist Mort. Deb. ...... e^ RUE PIA ANE I 3. ce 
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v | LandodnólColwyn Bar Re: $34 8223 |+ MIS at Elan Gum Ori, cuecperaen s t—8? | 514 0 | Mar, P | sál 55 

ult London County Council ... [15 | 677801 |— 26,974 Se. di CORE OU PA e eu 5.—5b |4 3 9| Jan, July 
TU London Elec. Ry. Coca C. AE Be. 2A qr Bons. ape 
n Elec. Ry. Co...... a | Gavi je B | 

tot pes Soest. "E 43 7199 |— | 363 Electric Railways aid Tramways, " 
Manchester Corporation 17 | 288771 |t 11,603 d tanir - April ....| "3| = 
"T Merszy Railway eR 4 7,962 |+ 284 .. | Bath Elec. Trams Pref. a deer entans i 6 3 6, Jan, July 1 -— 
d Merthyr ME 23 294 [m xxi cole) Dec SOS Cane Due eR, eres) ad 5:2 0/ April, Oct | gi | ** 
yt Metropolitan Dist. Railway 4 | 49294 |t 2,268 4426 | Dor a ior Crams 41 ist Deb. Stock| 91 —93 | 4 36 9 | Jan, July one 
Mstropolitan Elec. Trams... 22 | 254995 |+ 6,130 (| Drs E 6-7, |314 4| Feb, Aug ^ 
Metropoli . Trams..- 2? 9,559 |t 19 | 4% | Bristol Tramways & Carriage Ord. ...... 7i—-78_ | 5 8 6 m - 
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EE o e Ru claro mei i epe Me et ! 
N i 3 16 E — m [e] er. ° »e0008-202002«9€002502€9*0 92 m 6 9 0 eb, ug e 

ji Khan. Ashton a ede U9 | i754 [|t 135 UE Be P LN CUR Pee cece M14 f ae à 

| Idham Corporation... .... 18 | 37354 |+ — 961 | REPE Paroatual Ont, in| 91-100] $-0 9| Ape, Oct 

js Perth (N.B.) Corporation 10 ele [x wee] Se] D f) Be aper Gent Porpant Dabs eve. 8) —91 | 5 7 0| May, Nov 

: iA) Be ration 30 55946 |+ 7,892 44%, | Do. Aj per Cent. 2nd Deb. ‘a aie em EE ae a hap ad 
Peterborough ... 29 | 3859 |+ 292 Sip. Contre! Loddod Ine Seer eee Bt Seg Taar e| Fab. Aue 
Pn Corporation. 2 17 38.249 |— 2,564 4% | Do. 4per Cent. P e oe Ia te E | $ 
is otteriss .. 23 | 53729 |t 1,752 |h St) 44%] Do. 4kperCent. Pref. ....... rer 2522 13212 0] Fab 
Preston Corporation... .... 17 | 13877 |t 364 FAI CpNe DORT a c For RERUMEN HA n 93 —101 | 3 19 3 | Jan, July 32 
Rotherham Corporation ... i 11,757 [t 635 0p Do. 4 per Cent. pe ung RATED TN 324—331 | 4 16 6| Feb, Aug i 
Rothesay i. 5,28) I+ 357 14% |fCit;1& South London Rly. AT A 105 10D 134. 12- 6.1 Fab, Aug 
s Salford Corporation e 17 83,234 |+ 2,547 5% | fDo. 5 per Cent. Perp. Pref. ( Swat ER d 315-5 | Fe Aur 
Th Wiis hice 3 | $49,259 |+ $9,424} 5 tDo. (1896) ..........- Vau US PRESS 15: 10114 12 0. LEGE, Air 
iå SUR eee At F doe iP {ne (1993) descensu Unis n A ADD aaa 1? 0 | Feb, Aug 
“ald C IMP , . : S Bocofhsrd bé sxe eal OP 191.]-3:] ay, INOV 
Singapore T Bes disag 4 E " T 4% NONE rid à : tct Pru 101—111, 5 4 O | Feb, Aug 
n 2 i ,25 u ed Trams, s 3 . i . 

i Eu Mu e roseis 26608. |+ 1,516 | 1o] 7/0 | Gateshead & District Trams PRs Mou. aa | Robe due 

Li Jutham»ton Pee ee Rage 21,116 |+ 417 .. | Gt. Northern & City Rly. Pref. [5 oe 

rte Outhend Corporation... 13.246 |+ 1,766 . | Hastings & District Elec. Trams, 6% C.P. 

jj Xuthport Tramways ..... 8,385 |— 80 . | 48% | Do. 4j Deb. iraq Se Pee ESE SUI: M 

vta Stilyb des Hythe &c., Jt. Bd 9,957 |- 4102] ioj. inane car CAE Prof ai eae i3 Man Sept . 

deci LM ET P A T . : Seed poet aenal TL as. Jb Gi] dad, Df | 

i é Sunderland Corporation... 21,801 1,479 St. |44% | Do. 44 per Cent. pes ar Cent Pref . 2k—2 411 O | Mar, Sopa : 

DL underland District ..... 17,030 657 /6 | I. of Thanet E. T. & Lt. S pat Amen HS MEA M Jan, July 

^ ead eh: i sage Bi de M nn eheas 3—10 | 6 0. 0) Feb, Aug | - 
a a es - 24 na ERA UCET S 
4 ndn Corporation ba sus 1352 |+ 55 % | Lancs Utd. Trams 5% Prior man Deb. Stk. Bí Es P : - Jan J y 
Tynemouth and District. 6355 |- 347 London DOM 496. DASE vereris ai —83 |417 6| . .. 
Tynssids Tram Co. ...._, 1,756 |— 379 Do. 4% RM: n: , 595 Cum. Pret. ..| 5 —5} | oe Jan, July 
y 3 Wallassy Corporation 19,424 |— 399 Londen ee cant let mers Deb Book s] 1392 [5 4 0] Jan Jay 
Wallsall Corporation.....; 17022 TR 378 Do. 4per Cent. Ist i ort. , die den T 
arrington Corporation : 7.202 T 496 Mersey Con. Ord. Stoc s. * "Ced. "2 1 a 1h 5 9 6 
hat est Ham Corporation... 45022 |— 438 y chips te ui donata ies pldscd Mb SE: is ia 
je Weston-super-Mare,... 0 3,005 |— 458 1 Do. Deferred Hioc vadis erece wk 5 7 0 | Feb, Aug 
AER COS EE n. [o LT alid | Do diper Cont Deb. Stock 222520552) 98—98 |411 6| Jan July 
kn verhampton Corpn..... - e St. t Rei 98 —100| 5 0 O 
n *Woresster....... 8,124 |— 59 5 Do, SperCent. Db. Stock ......... s. "- 
GEL eer 3,157 |- 330 or a Metropolitan Railway Consolidated...... | 51 548 | 3 M fi 
| Yorkshire W.R. Trams .... | 37,915 |+ 55 = 
31,037 + 1,198 


Yorkshire Woollen District. 


(a) These comparisons are with the 1 * Partly electrical. 
corresponding period last year. artly e 
At Minus 2 days, — § Minus 3 ms I Plus 3days % Plus 2 days, 
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gi Last NAME. Jely $i jYimpe., DUE Herr pmr jud PE 
| ————— K w j s 
áp" RR F js | est Telephones. — ess bm VERE EO EE 
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St. 3 2 Do. S eg Debenture Stock....| 86 87 |4 0 6|Jan July) 353} 367 10/75 Do SperCent. Pref. ...... eene 102 —105 | 5 14 0, Feb, Aug 146). 1414 
St. 3 Do. 3 per en PA Deb Stock .... 85 — Feb, Aug | 904 l 0/6 29 f Stock ecccccs99902009* —144 4 3 3 Feb, Aug ] 
: : —38} ee 91 o ' National Co. Pref. ..! 142 b, Au ee! n 
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Sic pce codec ra edi 90 — 5à .. PSE) 62 = er Cent. non-Cum. 3rd Pref. 994—100] 4 9 9 fs ^mm 
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BAD | Be A EE EATEIPT AEN Th. obs, eeepc Ren E-R iif n 
St: 422 | Bo. Guar. Stock 4 per Cent, i-re] 8) wae 1$9 Jam Juy y 9 cr 16 Gen Eo Obi O Bid O00 ax rights te 4110 jue nel e 
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b tner-Kellner Alka . -red.)..| 10 ril, Oct B o Do. 4pe . Db..... | m 
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St. | of, Do. 4t er Cen A ed (" A » Sh.) (£3 pd. 2 ae Feb, Aug ! ee t. l 3% ridet T ams Ord "T eevee 1 1 4 16 Q an, Ju y 31 
i e ison & wan Unit Press 6:9, Sce Rie ee LU "E i une, Dec iN ee Lisbon Elec. : ^ e*99200909099 mx P. an, uly E | ud 
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The London Electric Supply Corporation. 

THE last 23 years cover nearly the whole history of 
electricity supply, and have witnessed many changes in the 
ideas of engineers as to what is the function of an electric 
generating station and what tvpe of plant it should contain. 
Of the few supply undertakings that can point to so long 
a life, undoubtedly one of the most interesting is the London 
Electric Supply Corporation, whose generating station at 
Deptford the technical Press visited last week after an 
interval of no less than 23 years. As was only to be ex- 
pected, thev found that important changes had taken place 
during that period ; but what probably impressed them 
most was the fact that Ferranti alternators erected in 1889 
were still doing service under the same roof with modern 
steam turbo-alternators. In fact, the Deptford station 
contains plant in daily use which most engineers only know 
from the historical sections of text-books. That such plant 
is still able to yield satisfactory operating results speaks 
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volumes for the engineering of those early davs and the 
skill of Mr. S. Z. DE FERRANTI. 


A DESCRIPTION of the station will be found in our present 
issue, and will doubtless be read with interest, having 
regard to the prominent part taken bv the London Electric 
Supply Corporation in the development of electricity supply 
in this country and in the use of a high-tension transmission 
and alternating-current transformers. In keeping with the 
pioneer work of this companv are the reactance coils that 
have been installed within the last three months to reduce 
the effects of short-circuits on the turbo-generators. Such 
short-circuits have caused much trouble to designers, who 
have found difficulty in supporting the generator windings 
so as to withstand the enormous stresses induced ; and the 
results of the use of reactance coils will be watched with 
interest. These coils have, we believe, never previously 
been constructed or used on such a large scale, but they 
are likely to come more into use in future, especially where 
a supply for railway working is given. Attention may also 
be called to the low cost per unit sold at the Deptford 
station ; in view of the large amount of old plant. that is 
still emploved, this “ cost ” is certainly noteworthy. 

en 
Electrical Nomenclature. 

WE publish this week a list of supplementary and addi- 
tional terms recently issued by the British Electrotechnical 
Committee. These definitions are of the greatest value, 
and they are to be commended to the use, among others, 
of authors of scientific and technical books, who might 
study them with considerable advantage. At the same 
time, perhaps, we may be permitted to point out that certain 
of the definitions are not quite above suspicion. For 
example, under Efficiency we find that the efficiency of an 
accumulator in ampere-hours is ^ the ratio of the amount 
of current available during the discharge to the amount of 
current required during the charge." The Committee has 
not vet defined the expression ‘‘ amount of current.” Then 
we are told that a foot-candle is *“ the illumination pro- 
duced by a source of 1 candle-power falling perpendicu- 
larly on a surface at a distance of 1 ft. from the source." 
The meaning is, perhaps, clear, but a little more time spent 
on punctuation or wording would not have been wasted. 

cn. 

WHEN the first schedule of terms was published in 1908 
we called attention to the proper use of the word “ inten- 
sity " in connection with illumination. The Committee, 
while admitting this point of view, and expressly. stating 
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that intensity should be regarded as a ratio, the denominator 
being an area, does not hesitate to define “ intensity of light ” 
as the “ illuminating power or candle-power of a source of 
light." We suggest that the expression '' intensity of light ” 
should be deleted ; “illuminating power ” ought to suffice. 
Perhaps it would not be amiss to add a definition of ** inten- 
sity of illumination.” The expression “ high tension ” is 
stated to be an “obsolete term for high pressure,” but 
" low tension " is an " obsolete term for low voltage." The 
Committee will find many supporters when it characterises 
“direct current " as “a term not recommended (see con- 
tinuous current). 


P ————— Hop 


There are two points in favour of 
the former as against the latter: it is shorter, and d.c. 1s 
permissible but e.c. is not, since it has already been appro- 
priated to something else. Almost exactlv four vears to 
the dav have elapsed between the issue of the first instal- 
ment of this work and the second. The third has just 
reached us as we go to Press. 
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Automatic Telephones. 
THE automatic telephone is undoubtedly at last making - 


—— MM —  — M — —— — M— a 


Within three months of the | 
opening of the first automatic exchange—namely, that at 
e m . 


headway in this country. 


Epsom—a larger exchange of a similar type for providing 
intercommunication between the various departments and 
for connecting with the Central Exchange has been com- 
pleted at the General Post Office, London. Moreover, an 
order has been given for the installation of an automatic 
exchange at Leeds on a much larger scale than the two just 
mentioned, and there are rumours that similar exchanges 
are to be employed in other large towns. It seems that | 
the automatic telephone is likely to meet with public favour, | 
and if the many advantages claimed for it are onlv realised 
this will not be surprising. In the General Post Office the 
apparatus 1s now working under close official supervision, | 


and an interesting test is being made of the life of the - 
apparatus. This appears to be, at present, the point 
concerning which least information is available, the first 
cost and cost of operation being now fairly well ascertained. 


eL ——————— d»—9-499-9—« —— ———— ———— 


Breakdown on the Central London Railway.—4A break- 
down to a motor caused a stoppage of trattic on the Central 
London Railway for about an hour on Thursday. August Ist. 
According to reports, the accident occurred. between the 
British Museum and Chancery-lane stations, and though efforts 
were made to repair tlie damage in situ another train had 
eventually to be sent into the tunnel to remove the faulty car 
to a siding. Meanwhile a service between Wood-lane and the 
British Museum was maintained. 


Cable Interruptions and Repairs. | 
Date of Interruption. Date of Repair. 


latakia—Palura ............ s... May 26, 1910 >.. — 

Cadiz— Tangier ............-. conte Fe». 27,1912. ... — 
Alhucemas— Penon de la Gomora Feb, 28, 1912 ... — 
Ceuta—Extepone ....... sede Feo 23,1912 oc. -— 
Melilla—Chafarinas ............... Feb. 28, 1912  ... — 

Cadiz— Teneritfe,............... ees Feb, 29, 1912 — 
Jeddah—Suakim ..... ....... ... Mar. 4,1912 ... — 
Chafarinas—Nemours ...... e April 10,1912. ... — 
Salonika—Lemnos ............« ©. Apr 118,1912. ... — 

Chio— Tenedos ........... —— . April 20.1912  ... — 
Syra—Chio (land 2) |............ April 20,1912  ... — 
Scalamova—Samos ..... — April 21,1912  ... m | 
Marmariza—RKhodes...... eee April 21,1912  ... — 
Bessika— Tenedos — ............... April 24, 1912 — 
Kotonou— Libreville ............ June 12, 1912 . Aug. 4, 1912 
Poulocondore—Pontianac........ July 5, 1912 ... — 
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Spontaneous Combustion of Coal.—The Home &ccretary 
has appointed a Committee to Inquire into the circumstances 
in which spontaneous combustion of coal occurs in mines, its 
causes and the means of preventing it or of dealing with it when 
it has arisen. The Committee consists of Mr. R. A. S. Rcd- 
mayne, C.B., H.M. chief inspector of mines (chairman); Sir 
Arthur Markham, Bart., M.P.; Mr. C. E. Rhodes; Mr. F. Rigby 
and Mr. H. Smith. 


Prevention of Street Accidents.— Mr. H. K. Bennett, 
president of the American Ejectric. Railway Claim Agents’ 
Association, has entered upon a campaign for the prevention 
of acetdenis to schoo: children, and has dtivered a series of 
addresses to the scholars with the idea of mstilling into their 
minds the necessity fov thoughifulness at a!l times. Teachers 
in this country might emulate Mr. Bennett's example and cn- 
deavour to reduce the growing ro!! of street accidents due to 
motor vehicles. | 

Automatic Telephony.— The current issue of the ~“ Post 
Office Meetrical Engineers" Journal” is mainly devoted to a 
scudy of the fascinating subjece of automatic telephony, a 
subject which has within the lest few months been very pro- 
minently before the pubhe in this country. The articles on 
this subject includ? one on “ The Sirowger Automatic Exchange 
ai Epsom," bv Mr. W. J. Bailey; “Epsom Telephone 
Exchange: Conversion to Automatic Switching," by Mr. 


, R. W. Callendor; " A History of Automatic Telephony.” by 


Mr. R. Lawson; 
Liid'aw. 

Royal Commission on Liquid Fuel for the Navy.—ina 
recent Issue our contemporary, the " Financier,” calis atcen- 
tion to the fact that no electrical engineer is included among 
the members of the Roval Commission appointed to consider 
the supply of oil fus! for the Navy. This omission, it is pointed 
out, seems to indicate that those responsible for the appoint- 
ment of the Commission are unaware that the terms of reference 
of the inquiry involve, implicitly at least, an clecirical probiem 
of the first order. For many purposes the employ men: of 
electrical trousnission is à necessary accompaniment of the 
use of oil fusi in interna!-combustion engines, and it is therefore 
to be hoped that the Commission will not fail to inciude an 
investigation of this subject within the scope of their inquiry. 


Railway Statistics tor 1911.— The annual Blue Book da ing 


and " Facts or Opinions," by Mr. E. A. 


| with the railways of the United Kingdom shows that, in spite 


of the railway s'rike and indus:ria! disputes, the vear 1911 was 
one of the best in railway history. This result is partly 
attributed to the Coronation festivities and partly to the 
abnormally fine summer. As regards the “ cube” railways 
of the metropo'is, the passengers carried numbered. approxi- 
mately 175 milions in 1911, compared with 173 millions in 
1910. The total quentitv of c'ectrical energy used in 1911 was 
250.296.410 Board of Trade units. as compared with 235,933, 106 
in 1910. These figures do not represent the entire quantity of 
electrical energy generated, th: amount lost in conversion 
being excluded. 

Royal Engineers (T.F.)J— Major Chas. Wright (Northern 
Airline. Telegraph Companies, Northern Command Telegraph 
Companies, Royal Engineers, Army Troops) has resigned his 
commission as from Aug. 3, and is granted permission to retain 
his rank and wear the prescribed uniform. Capt. W. A. Stott 
and Lieut. Walter Bovle have been promoted to the ranks of 
Major and Captain. respectively, of the same unit. 

Second Lieut. Alfd. R. Harris (Western Airline Telegraph 
Company, Western Convnand. Telegraph Companies, Royal 
Engineers, Army Troops) has resigned his commission as from 
Aug, 3, 

Nap ermanerary Second Lieut. Fredk. A. Bell (from che 
Works Company) has been appointed Second Lieucenin: m 


the Electric Lights Company, Renfrewshire (Forcress) vt 
1 E . oe ; 
. neers, Rova! Engineers, as from July 23. 


Continuous-Current Electrolysis of Iron. —In the * Journal E 
of the Franklin Insitute, Mr. J. L. R. Hfavden gives results 
obtained hv a study of the corrosion of iron by stray cur 
rents of electricity in the ground, such as occur where the rails 
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in electric traction systems are employed as return conductors. 
His conclusions may be briefly summarised as follows: (1) 
No definite ratio exists between the electrolytic corrosion of 
iron and the current passing from the iron as anode, 
since the metal may assume a passive state in wh'eh corrosion 
is generally absent, or an active state in which corrosion 
follows Faraday's law; (2) the conditions governing the 
passive or active state are not fullv understood, but it appears 
that an alkaline reaction of the electrolyte and the presence of 
nitrates or dichromates tend to produce the former, while 
sulphates and chlorides induce the latter ; (3) the products of 
corrosion where occurring in the passive state are ferric com- 
pounds, and in the active state ferrous compounds; (4) the 
P.D. at the electrodes is much higher in the passive than in the 
active state. 


The Complexion Room.—The handsomely decorated 
restaurant in the Coneress Hotel, Chicago, known as the 
Louis XVI. room, is lighted in a very interesting and effective 
manner by the use of pedestals rising from the floor. These 
support large shallow urns, each containing four 400-watt 
tungsten lamps equipped with mirror reflectors. The light 
from these lamps is thrown on the cream-white ceiling and 
thence reflected to all parts of the room. Inasmuch as the 
pedestals and. urns are beautified with flowers and plants and 
are apparentlv simply a part of the decorative scheme of the 
room, it is difficult for a visitor to determine where the light 
comes from unless he has been informed. The great volume 
of light and its very general diffusion, without shadows, makes 
the artificial hghting a close substitute for daylight. It is. 
however, softer than direct daylight, and makes a very pleasing 
illumination. One interesting feature is that the light is very 
benignant in showing to greater advantage the animated 
countenances and brilliant costumes of the ladies, with. whom 
it is popular. Hence this room is known among the fre- 
quenters of the hotel as the " com»lexion room." 


Mining Progress in Lancashire and Ireland.— The recently 
issued report of Mr. Jolin Gerrard, H.M. Inspector of Mines for 
the Manchester and Ireland district (No. 5), contains various 
details regarding the progress made during 1911. In Lan- 
cashire there was a slight decrease in the number of persons 
employed, but the amount of coal raised increased by 21,001 
tons. The value of the coal raised was 8s. 10-323d. per ton, 
being 0-188d. per ton more than in the previous year. There 
were 52 accidents causing 54 deaths; of these, 48 accidents 
causing 90 deaths occurred underground. One of the above- 
ground non-fatal accidents was of an electrical nature. . It 
occurred at Hulton Collierv, to a turbine generator attendant. 
In attempting to replace blown-out fuses, not having switched 
off current, he was slightly burned on the face and eyes. He 
had passed the switch on his w ay to the fuses. The arrange- 
ment of the switch did not meet with the approval of Mr. 
Robert Nelson, H.M. Electrical Inspector of Mines. The 
fuses were on the "live? side of the switch ; ; this position 
should of course be reversed. The number of coal-cutting 
machines in use was 136, being 17 less than in 1910. In 
Ireland the quantity of coal raised was 84,564 tons, of which 
71,535 tons were anthracite. There were two prosecutions for 
interfering with electrical appliances in contraveniion of rules 
about electr icity. The number of shots fired during the year 
was 1,024,222. of which 1,014,926, or 99-09 per cent., were 
fired electrically. 


Tests of Acid-Resisting Paints.—'lhe “ Elecirie. Railway 
Journal" recently described some tests, made by the Third 
Avenue Railway, of New York, as to w liit kind of paint offers 
most protection for battery crates or compartments and such 
parts of car woodwork as are subjected to the fumes of the 
battery gases. The railway in question is the largest operator 
of storage battery cars in the United States. Eight kinds of 
paint were tested, namely : (1) ordinary red lead, (2) brilliant 
black insulating. (3) ordinary white lead, (4) special finishing 
varnish, (5) insulating black enamel, (6) special battery box 
paint, (7) acid-resisting paint, (8) paint furnished by a storage 
battery company. The Sherwin-Williams Co.'s insulating 
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enamel (No. 5 in the above list), which 1s the Third Avenue 
Railway's standard for its electrical work, was found to be by 
far the best material for the purpose mentioned, although no 
special claims had been made regarding its acid-resisting 
qualities. Strangely enough the worst result was shown by 
the paint used by a storage battery company to protect the 
compartments of its own batteries. One lesson drawn from 
the test was that to avoid trouble with battery compartments 
the wood should be of firm clear stock and be painted with at 
least three coats of thick, heavy insulating varnish. The 
treated wood should then be allowed to dry until the varnish 
is hard, so that it will not be scratched off from the wood in any 
p'ace when the batteries are installed afterward. The method 
of testing edopted was to select eight pieces of white pine of 
simlar gram and to coat each with a difference kind of paint. 
A fier these pieces had become dry they were immersed in dilute 
sulphuric acid of the same strength as used in the company's 
storage batcerics. Following this immersion, the pieces were 
hung up to dry again. This alternation of dipping and drying 
was repeatcd at frequent intervals for seven months £o imitate 
as Closely as possible the conditions under which the woodwork 
of the battery compartment is uscd. 


Electrical versus Steam Power for Main Shaft Hoisting 
Machinery.— The complicated and much discussed question of 
the advantages of electric main shaft hoisting machinery as 
compared, from the economic point of view, wit h steam hoisting 
gear in mines is the subj ect of an exhaustive and compr chensive 
article in “ Gliickauf” by Prof. W. Philippi, of Berlin. The 
author bases his arguments mainly upon the very extensive 
and minute tests lately carried out for the elucidation of this 
subject by the two most prominent associations of mining men 
in Rhenish Westphalia, in conjunction with the Prussian 
mining authorities there and the Association of German En- 
cineers. After very careful consideration and calculation he 
arrives at the conclusion that in existing circumstances it is 
impossible at present to generalie or to propose a definite 
solution of the question which would be applicable all round. 
A correct comparison of the advantages of eleetricity and steam 
must depend on the various factors : and circumstances affecting 
and influencing each individual case. and the scope of any 
theoretical article on this subject must be limited to pointing 
out those factors and illustrating their importance by the 
results of practical experience. Tests or trials restricted tothe 
work of a single shift, or even of 24 hours, he expressly states, 
are not sufficient to supply correct data for determining the 
annual consumption of energy, &c. As regards electric 
machinery, he states with some emphasis it must be particu- 
larly borne in mind that the cost of producing energy is liable 
to considerable changes. When calculating the cost of the 
energy consumed by the hoisting gear it is necessary first to 
find out the total working costs of the power plant when un- 
connected with the said gear, and then the same costs after 
the connection has been established. The difference between 
the two results will correctly indicate the rate of consumption 
of the hoisting plant. All other methods of computation are 
misleading, and tend to represent the costs as higher than they 
really are. Furthermore, he says, the improvements effected 
of late years in the power plants attached to large mines have 
conside rably reduced the cost of the electric energy consumed 
there. Ata number of mines in Westphalia and other districts 
that cost has already been reduced to less than Id. per kilowatt- 
hour, and it goes without saving that further cheapening of the 
electrical energy must tend to render electric hoisting plants 
economical'y more advantageous than steam. 


Classification of Electric Furnaces.— Metallurgical and 
Chemical Engineering". draws attention to the present diffi- 
culty of classifying electric furnaces. This difficulty is based 
on the problem of making a distinction between commercially 
successful and unsuccessful furnaces, for a certain type of 
furnace may be eminently successful in practice for certain 
purposes and still prove unsuitable in other fields. Nevertheless, 
the lack of success in one field does not prove that a new type 
of furnace will not find elsewhere its rea! field of usefulness. 
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Hence it would secm that all that is needed and can be truth- 
fullv given is a statement of fact of success, or lack of success, 
in special well-defined ceses. Of what use then would any 
general classification of e'cetrie furnaces be for practical, non- 
academical purposes’ The distinction between are and 
resistance furnaces is the natural ore acadcmically, and a not 
very different classification is that based, not on the mode of 
producing the electrical heat, but simply on the place where the 
heat is generated. We can distinguish three classes. First, 
in the one extreme case the charge is heated purely from the 
outside. Typical examples are the Stassano radiation arc 
furnace for steel refining and the FitzGerald-Thomson radiation 
resistor furnace for zine smelting. In either furnace the heat 
is produced entirely outside the charge under treatment and 
transferred to the charge bv radiation. The second class is 
the other extreme case, in which the heat is produced entirely 
within the charge, where there is no heating from the outside 
whatsoever. This is the class of resistance furnaces either with 
terminals (electrodes) or without them (induction furnace), the 
charge itself forming the resistance in either case. The third 
class comprises all those numerous cases in which there is 
heating of the charge both from the inside and the outside of 
the charge. This class comprises all combined arc and resis- 
tance furnaces. In some cases, like the Héroult steel furnace 
or even the Girod steel furnace, the effect of heating the charge 
from the outside by the are is predominant so that the inside 
heating effect by resistance is practically negligible. Now this 
classification may be carried a little further in à manner which 
is not uninteresting from a practical viewpoint. If the place 
of the heat generation is made the distinguishing feature, we 
are led at once to the distinction between heating the charge 
from above, heating it from the sides and heating it from below. 
All are furnaces necessarily employ heating from the top. 
Heating from the bottom or from the sides is possible only in 
resistance furnaces. Heating from the bottom is employed, 
for instance, in the Hering pinch furnace and in the Nathusius 
steel furnace. Typical examples of heating the charge from 
the sides are the Acheson furnaces; while in steel refining it is 
only in the Rochling-Rodenhauser furnace that heating from 
the sides is employed. There is nothing revolutionary about 
this classification, but it may not be unsuitable for practical 
discussions. 


Ship's Antenna as a Hertzian Oscillator.—A Paper on 
this subject, due to Mr. L. W. Austin, was recently published 
in the " Journal " of the Washington Academy of Sciences. 
In his work on long-distance radio-telegraphy (7 Bull." Bur. 
Standards, vii.: 315. 1911) it was shown that the equation 
giving the value of the current in the receiving antenna in 
terms of the sending antenna current, the antenna height, the 
wave length. and the distance was identical in form with the 
Hertzian equation for the amplitude of the electric waves at a 
distance from the oscillator, provided this distance was not 
great enough to involve atmospheric absorption. The 
author has calculated the current which might be expected 
in a receiving antenna, making use of the form of radiation 


; : lJ 
formula given by Zenneck, E —-2z 11 3x 10" c.u.s. Herel re- 


presents the length of the oscillator, 4 the wave-length, J the 
current and d the distance in the equatorial plane from the 
oscillator. The difficulty in applying the equation to the case 
of the scout cruisers " Birmingham " and "^ Salem " lies in the 
determination of the dimensions of the electrical oscillator 
which would be equivalent to the antenna system of the ships. 
Considering the antenna as forming half the oscillator, the 
lower half of which may be imagined to be below the surface 
of the sea, l would be equal to 24, where 4 is the height to the 
centre of capacity of the antenna. But, since the lower half 
of the antenna contributes nothing to the radiation, the Hert- 
zian oscillator which will radiate the same amount. of energy 
as the antenna will be (R. Ruedenberg, '* Ann. d. Phys.,” 
xxv..p. 446, 1908) 4 2x h. In this case, however, it does not 
fully determine the value of l. since the wireless room is some 
30 ft. above the water and enclosed in the steel hull, which is at 


approximately zero potential. Then, too, the exact height of 
the centre of capacitv of the antenna svstem is a matter of 
some uncertainty. Since the lines of electric force to a large 
extent come down to the water and not to the hull, it is prob- 
able that the point where the antenna leaves the hull at the 
wireless room is somewhat too high to be taken as the centre 
of the oscillator. On the other hand, the centre of capacity 
of the antenna is certainly lower than the level of the flat top 
antenna. As a probable approximation, the height from the 
wireless room to the antenna top, 29-2 metres, has been taken 
as the value of h. Then/=41-3m., 4— 1,000 m., and the average 
sending current of the two ships, J=30 amperes. Then, in 
C.g.s. units, 


‘ (p 3 r 
4x13x1 ; 9 x 1010 = 2-34 x 10^ c.g.s. 


{= 6-28 a Á— 
E-6 10° 105 


= 2-34 x 10-* volts per centimetre. 
The receiving E.M.F. on the antenna will be 
EA = 2-34 x10 7x 2-92 x 10°= 6:83 volts. 


The resistance of the receiving antenna was approximately 
25 ohms ; thus. 


| l 6:83 
Calculated received current — gr, = 021 ampere. 
°) 


The corresponding observed value—that is, the average of the 
two values of K in Tables X. and XI. of the Paper already 
cited—gives observed received current =0-21 ampere. Con- 
sidering the difficulties in determining the values of A, and 
the fact that a certain portion of the radiated energy must have 
been absorbed by the rigging of the ships, the agreement 
between the calculated and observed currents seems quite as 
good as it is possible to expect. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Dr. H. W. Malcolm contributes a further instalment of his article 
on “ The Theory of the Submarine Telegraph Cable " (p. 740). 


We describe the Deptford generating station of the London 
Electric Supply Corpn.. which may be considered the pioneer high- 
tension station of the world (p. 734). 


The second instalment of definitions of electrical terms adopted 
by the British Electrotechnical Committee has been issued. and 
covers the terms beginning with the letters F to M. together with 
sume supplementary terms from A to E(p. 747). A third instalment 
has come to hand as we go to press. 


A party of Press representatives inspected last week the automatic 
telephone iastallation which has just been completed at the General 
Post Office. London (p. 746). 


In a recent Paper read before the American Institute of Electrical 
Engineers Mr. T. A. Worcester discussed * Some Mechanical Con- 
siderations of Transmission Systems " (p. 732). 


In our Leading Article we discuss some statistics, prepared by Herr 
Bercovitz, as to Continental systems of charging for current by 
contract (p. 744). 


An abstract is given on p. 731 of Dr. H. F. Haworth's Physical 
Society Paper on ` The Maximum Sensibility of a Duddell Vibration 
Galvanometer." 


A sub-committee of Salford Electricity Committee recommend 
the Council to put down additional genoratinz plant and to acquire 
a site for a new generating station (p. 758) 


Particulars are given of a bequest of £40.09) to the Universit y of 
Manchester by the late Mr. John Hall (p. 729). 


Belfast Tramways and Electricity Committee have adopted a pro- 
posal by their electrical engineer to purchase a new 24,000 HP. 
steam-turbine-driven generating plant (p. 755). 


Torquay Council have decided to put down a 1,000 kw. turbo- 
alternator (p. 756). 


St. Helens Electricity Committee propose to apply for a loan of 
£5.006 for their electricity department (p. 755) 


Parliamentary.—In the House of Commons on Wednesday the 
Postmaster-General moved that the azreement with Marconi s8 
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Wireless Telegraph Co. and Mr. G. Marconi relative to the establish- 
ment of an imperial wireless telegraph service be approved. He gave 
an outline of the provisions of the agreement. and the debate was 
adjourned until Oct. 15 (p. 754). 

The Postmaster-General on Wednesday announced a reduction in 
telephone trunk line charges (p. 754). 

Companies Meetings and Reports.—Mectings of the following com- 
panies are reported : Central London Railway Co.. London, Brighton 
& South Coast Railway Co.. London Electric Railw av Co, and 
Metropolitan District Railway Co. (p. 761). 

Amongst the directors’ reports abstracted are those of the Calgary 
Power Co., La Plata Electric Tramways Co... Liverpool Overhead 
Railway Co., and Paignton Electric Light & Power Co. (p. 761). 


PERSONAL NOTES. 


The electrical engineer of Finchley Council (Mr. E. Calvert) has 


had his salary increased from £575 to £600 per annum. 
Prof. Heinrich Rubens, professor of physics in the University of 
Berlin, has been elected president of the German Physical Society. 
Mr. F. S. Helles (representing the General Electric Co.. of London) 
recently arrived in Rosario to consider the local conditions and the 
question of tendering for the electric lighting of the city. 


APPOINTMENTS VACANT AND FILLED. 


The Borough of Swindon Education Committee invite applications 
for the posts of chief engineering lecturer (salarv £175. rising to 
£225). and assistant lecturer in engineering (£150. rising to £180). 
One of the two lecturers appointed must have specialised in electrical 
engineering. Forms of application from Mr. W. Seaton. Education 
Offices, Town Hall Swindon. Applications by Aug. 26. Nee 
advertisement. 

A constructional engineer is required for Birmingham Electric 
Supply Department. Must have had experience in the manufacture 
and erection of high-pressure steam turbo-alternators and other 
steam and electrical central station plant of modern design. Com- 
mencing salary £400. Applications (on forms supplied by the secre- 
tary) to the City Electrical Engineer by Aug. 14. See an adver- 
tisement. 


The Council of Hartley University College. Southampton, invite 
applications for the appointments of (1) professor of physics and 
electrical engineering (salary £300 per annum). (2) lecturer in mecha- 
nical engineering (£150). (3) lecturer in architectural and building 
engineering (£150). Further particulars from the registrar, Mr. D. 
Kiddle, to whom application by Sept. 9. See an advertisement. 


A test room assistant, preferably with experience in the testing of 
turbo machinery, is required. See an advertisement. 


A log-book keeper and volt regulator is required by the Stepney 
Electricity Department. Salary 25s. per week. Applications to 
the Engineer and Manager. 27, Osborn-street. Whitechapel, London. 
E., by first post Aug. 14. See advertisement. 


A mechanician is feque. JOE service in the Postal Department of 
Northern Nigeria. Salary £250, rising to £300 per annum. Applica- 
tions by Aug. 16 to Messrs. Preece, Cardew & Snell, 8, Queen Anne's 
Gate, Westminster, S.W. 


Applications are invited for the professorshi ps of (1) chemistry, 
(2) mathematics and physics, and (3) mining and engineering in the 
University of Western Australia. Salary £800 per annum. with 
house, or £100 per annum as house allowance. Applications by 
Oct. 15 to the Agent-General, 15, Victoria-street, London. S.W., or 
to the Chancellor of the University, Perth (W.A.). 

London County Council invite applications for the appointment of 
chief engineer of the Council and county survevor. Salary £2.000 a 
year. Applications by 11 a.m. Oct. 7. Forms from the Clerk. 

Tunbridge Wells Corporation require a resident electrical engi- 
neer. Salary £300. increasing to £40). Applications by Sept. 2. 
Forms may be obtained from the Town Clerk. 


An electrician, well up in electric lighting. telephone and bell work, 
&c., is required for the Middlesex Hospital. Commencing salary 
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35s. per week. Applications to Electrician, Middlesex Hospital, 
London. W., by Aug. 10, 


One or two draughtsmen, with electrical knowledge and experience 
in gearing and mechanism. are required. See advertisement. 


An assistant lecturer and demonstrator in civil engineering is 
required for the University of Birmingham. Stipend £150 per 
annum. Particulars from the Secretary. Applications by Sept. 1. 

An assistant demonstrator in chemistry and an assistant in 
physics and electrical engineering are required for Hudderstield 
Technical College. Particu lars from the Secretary. 


Mr.J. Mogford, gas manager. has also been appointed electrical 
enginecr to Briton TE erry Council. 


INSTITUTIONS AND SOCIETIES. 

Institution of Civil Engineers.—The Council of this institution have 
resolved to propose at the next meeting the election of Mr. Thomas 
Coltrin Keefer, C.M.G.. of Ottawa, Canada, as an honorary member 
of the Institutioa, because of the distinguished part he has taken in 
the engineering enterprises which have aided so largely the develop- 
ment and prosperity of the Dominion; and on account of the services 
which he has rendered to civil engineering during his long association 
with it since his entry into the profession in the year 18: js. 

British Association.— The following Papers of electrical interest 
have been received for reading before Section A of this Association 
at the meeting at. Dundee next month: Joint. discussion with 
Section G on the "5 Scientitic Theory and Outstanding Problems of 
Wireless Telegraphy " to be opened by Prof. J. A. Fleming. F.R.S. ; 
The Heating Efeet of the Radium Emanation and its Products,” 
by Prof. E. Rutherford. F.R.N. and Mr. H. Robinson ; ^* The Origin 
of the 3 and y Rays from Radioactive Substances.” by Prof. E. 
Rutherford. F.R.S.: “ On the Intensity of the Earth's Penetrating 
Radiation Over Land and Large Bodies of Water“ and “ On a Con- 
ductivity Imported to Liquid Air by Alpha Rays,” by Prof. J. C. 
McLennan; " On an Hypothesis as to the Nature of Planck's 
Quantum of Action.” by Prof. G. E. Gibson ; * The Photo-electric 
Properties of Thin Films,” by Mr. J. Robinson; “ On the Discharge 
by Ultra-violet Light of High-speed Electrons" and " The Law of 
Fall of a Drop through Air at Reduced Pressures and a Re-deter- 
mination of &," by Prof. R. A. Millikan; ‘* The Presence of Radium 
in the Chromosphere," by Dr. F. W. Dyson, F.R.S.: ‘ On Certain 
Phenomena accompanving the Propagation of Electric Waves over 
the Surface of the Globe," by Dr. W. H. Eccles; “ The Optical 
Rotatory Power of Quartz” ; `“ Calibration of a Wave-Length 
Spectroscope in the Infra-Red Region of the Spectrum.” by Dr. 
T. M. Lowry ; and ** Magnetic Disturbances. Sunspots and the Sun's 
Corona," by Rev. A. L. Cortie. S.J. Besides the discussion on 
wireless telegraphy mentioned above. the following Papers of elec- 
trical interest will b» read before Section G.: °° The Gas Turbine," 
bv Mr. Dugald Clerk, F.R.S.. and Herr Hans Holzwarth: '* Ship 
D n " by Mr. H. A. Mavor; " The Acceleration of a Motor 

Car." by Mr. H. E. Wimperis; © The Road Problem." by Sir J. A. 
Macdonald ; "* The Impedance of Telephone Receivers,” by Prof. 
A. E. Kennelly: °° The Hvsteresis Loss in Iron due to a Combined 
Pulsating and Rotating Magnetie Field." by Dr. T. F. Wall: ‘ On 
the Importance of Previous Maznetie History to Enzino?rs" aid 
‘On Exposure Tests of Aluminium Allovs.” by Prof. E. Wilson. 


EDUCATIONAL NOTES. 


University of Manchester.— Mr. John Hall of St. Leonard’s-on-Sea, 
Sussex, who died on June 19 has left a sum of £40.000 to this Univer- 
sity in memory of his brother Sir Samuel Hall, K.C., formerly Vice- 
Chancellor of the Co unty Palatine of Lancaster : £20.000 of this sum 
will be devoted to the endowment of a Samuel Hall Professorship in 
chemistry and £15.000 to a Samuel Hall Professorship in Philosophy. 
Scholarships in chemistry and philosophy are also provided for. The 
ultimate residue of his property. after the death of his neices, he left 
to the Victoria University, Manchester, for John Hall scholarships in 
such scientific subjects and subject to such terms and conditions 
as the Council of the said University with the consent of his trustees 


may approve. 


Some notes in regard to courses of instruction at the Universities 
and Technical Colleges will be found on p. 758. 
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CONTINENTAL SYSTEMS OF CHARGING FOR CURRENT 
BY CONTRACT.* 


BY D. BERCOVITZ. 


Much diseussion has lately taken place both in Germany and 
elsewhere on systems of charging for current, and there seems to be 
a general appreciation of the faet that a uniform system, based on 
the consumption, is likely soon to be out of date. In the ease of 
small consumers, where the installation of a meter becomes a serious 
item, some sort of contract system seems the hest. It, therefore. 
seemed to the author that it might be of interest to collect together 
such information as was possible on the subject of such contract 
systems as already exist. The author, therefore, gives in his original 
Paper, from which the present account is abstracted, statistics 
relating to 53 central stations, which mav be taken as being charac- 
teristic of the contract svstem. These tables of statistics are not 
here reproduced, partly because they are not of interest to English 
readers in detail, and partly because thev would occupy more space 
than would be justifiable. It mav, however, be said that for these 
53 stations, information is given under the following heads—viz., 
the contract prices for power and lighting. very fully stated in each 
case, together with explanations as to the basis on which these 
charges are founded ; a brief statement of anv regulations affecting 
the rights of the consumer ; a statement as to any classification of 
the lamps, according to their positions on the premises ; and other 
columns containing information as to methods of payment, the use 
of maximum cut-outs. &c. The names of the stations are not given, 
but there are indications as to the nature of the district served by 
each. 

Of these 53 stations. 16 are in the hands of municipal or pro- 
vincial authorities, while 37 are privately owned ; 20 are driven by 
steam, 21 by water-power. and 2 by gas engines. There are also 
included some of the rural transmission stations, and as most of 
their consumers take very small quantities, the contract, system is of 
undoubted benefit tothem. The basis of any contract may be cither 
Watts, or current, or eandle-power, or number of lamps. If maxi- 
mum cut-outs are used. in order to limit the amount taken by the 

consumer to that stated in the contract, then the number of watts is 
probably the best basis, though the number of lamps, or the candle- 
power, may be more intelligible to the consumer. Of late there 
has been a decided tendeney to contract on the basis of the watts 
taken by the installation, as a good deal of confusion otherwise 
arises from the efficiencies of metal and carbon filaments. Charges 
for power are usually based on the normal outputs of the motors, and 
sometimes on the horse-power actually measured electrically. In 
agricultural districts, the price is sometimes stated as so much per 
acre, or even so much per head of cattle if machinery is used for 
chopping fodder. 

As to the prices charged, the stations may be divided into (1) 
municipal and (2) private stations. There is also a further difference 
to note, seeing that some use limiting devices of the nature of maxi- 
mum cut-outs, while others do not. Taking. therefore, the munici- 
pal stations first, we find that in. works which contract to supply a 
given maximum, limited by cut-outs, the charge is on an average 
x17. 16s. per kilowatt-vear, if the Norwegian stations are disre- 
garded, and £14. 9s. if they are included ; in the Norwegian stations 
the average charge is £11. 3s. Further, in municipal stations in 
Which the charge is based on the total current that could be taken 
bv the installation, no limiting device being used, the charge is on an 
average £15. 8s. per kilowatt-vear, scarcely any Norwegian stations 
being worked on this method. 

The charge for power with municipal stations is on an average 
£8. 18s. per “horse. -power-year, not including Norway, while the Nor- 
wegian stations charge £5. Taking next the stations privately 
owned, the charges for light in these cases, where an agreed maxi- 
mum is preseribed. vary from £12 to £27 per kilowatt-vear, the 
higher rate applying to certain fashionable Dutch watering-places, 
the average being about £18, if Holland is omitted ; while in stations 
that use no limiting devices, but contract on the basis of the total 
requirements of the installation, the average is £17 per kilowatt- 
year. The average charge for power is £10. 3s. per horse-power- 
year, 

If now the Norwegian stations are excluded, as well as the Dutch 
watering-plaees, we tind an average of £17. 17s. per kilowatt-year 
with maximum cut-outs for lighting (and this is the only system 
which is nowadays commercially practicable), and £9. 17s. per 
horse-power-vear for power. These figures show that the kilowatt- 
year costs Jess when the contract is based on the total current that 
can be token by the installation. Some of these stations are now 
proposing to instal maximum cut-outs, and it is evident they will 
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have to raise their prices. In all these cases it is. of course, under- 
stood that no meter is used ; this results in an obvious saving in the 
cost of the meter, its depreciation. adjustment, &c., together with 
the expense attaching to its periodical reading. These expenses may 
indeed amount to anvthing between 20 and 40 per cent. of the 
receipts from a small installation, though a portion may, perhaps, be 
recovered in the form of rent for the meter, a sufficient commentary 
on this irrational method. Sometimes time-switehes are employed 
in combination with these methods. One of the stations included in 
the authors tables has 10.000 contraeting consumers, taking an 
average of 100 watts each, at a price of £12 per kilowatt- -vear of 
maximum demand. In many cases, payment in advance is re- 
quired, and there is bv this plan a great simplification in book- 
keeping. In the 33 stations, which have maximum cut-outs, ps 
rent for this piece of apparatus ranges from ld. to 3d. per month ; 
some cases a charge is made for the house connection ; in 11 Var due 
no charge at all is made for the cut-out. 

The cost of the cut-out is so small ET no charge seems really 
necessary ; at the most, the sum of 7d. per year would write off the 
whole of the capita! cost in 9 or 10 vears. Most stations do not 
limit the hours of consumption ; some prescribe a maximum of 
1.500 or 2.000 hours with or without a penalty. In many cases the 
lamps are classified and charged for according to the nature of the 
room in which they are used ; thus a lamp in an attic is charged for 
at a lower rate than one in a kiteheti. the basis of the contract in this 
case being the number of lamps, or their candle-power. In nearly all 
cases, the central station reserves the right to charge by meter, and 
this right is probably only intended to be used in doubtful Cases OI 
where deliberate waste of current is suspected. There is at any rate 
some check on the possible waste of current to be found in the high 
price of lamps ; and probably the fewer restrictions and threats there 
are the better for the peace of mind of everybody. 

In the case of motors, the charge may cover the use of the motor 
in the daytime alone. or it may be arranged to allow the motor to be 
used at any time. There are many variations in this respect ; some 
contracts cover 3.000 hours of use in the year, and others stipulate 
for no overlapping of the lighting peak. If meters are used, Dett- 
mars figures give an approximate idea of the lengths of time during 
which the lamps are burnt. These tigures show that there is a ten- 
dency in towns of very moderate size for the lamps to be burnt more 
steadily than in the larger towns. Lloyd has shown that the load 
factor—i.e., the ratio of the mean maximum to the total possible 
load—varies from 80 to 85 per cent. in installations of five lamps; 
that it is about 60 per cent. with 10 lamps, and between 48 and 41 per 
cent. if the installation contains more than 30 and less than 60 lamps. 
In Christiania, Norberg-Schulz has found this ratio to be 41 per cent. 
In Christiania, a number of cases were examined where contract 
supply was undertaken, and where meters were installed for experi- 
mental purposes. lt was found that the power required by the 
whole installation was used on an average for 980 hours a year, and 
this gave an average price of 1-6d. per kilowatt-hour, based on the 
low contract price of £11 per kilowatt-vear. If this is compared 
with the average price of £17. 17s. per kilow att-year, as stated above, 
this gives a price of 2-60. per kilowatt-hour, and this corresponds to 
an annual user of 1.600 hours of the maximum contracted for. ln 
comparison with these figures. Dettmar has shown that with meters 
the average price obtained in Germany is 3-5d. per kilowatt-hour. 
These considerations seem to show that there is no justification for 
the anxiety expressed in some quarters as to the likelihood of exces- 
sive use of the current under the contract system. Norberg-5chu!z 
has shown that the fixed yearly contract price decreases the receipts 
per kilowatt-vear. based on the maximum load of the station in 
kilowatts, but it improves the average selling price of the kilowatt- 
hour. The high load-factor of the contract-consumer., especi ially if 
he 1s limited by à cut-out, Which prescribes his maximum, is à thing 
to be desired. Even if one consumer makes an excessive use of the 
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current, he is probably counterbalanced by others who use it for 
much shorter times ; the consumer who detains his friends far into 
the night may be set off against his visitors, who are not using their 
own installations at all. There appear to be several stations which, 
in spite of basing their contract price on an agreed maximum, allow 
this maximum to be exceeded on exceptional occasions. Some- 
times this is done by '' special arrangement," sometimes by the pay- 
ment of a definite amount ; somctimes a meter is installed, so that 
the consumer can pass his current either through the meter or 
through the cut-out, as he pleases. Almost all stations reserve to 
themselves the right to refuse this arrangement, and some demand 
24 hours’ notice. 

As for the amount contracted for by the consumer, there seems to 
be a considerable variation in the practice of the various stations. 
Some prescribe no limits, others prescribe a minimum below which 
they refuse to consider contracts, and others have also a maximum. 
There scems to be an inclination to refuse contracts for less than 
40 watts and for more than 250 watts. though cases arise where 
maxima of 1,000 watts or 1,500 watts or 70 lamps are stated. There 
are obvious reasons for the stated minimum in the shape of the cost 
of house connections, bookkeeping, &c. Possibly this might be met 
by making a slightly higher charge during the first few years. The 
maximum of 250 watts seems to indicate a limit at which it is felt 
that the use of a meter would be justified, and this may be a fair 
average figure. The rent of a meter and its incidental expenses 
would not be so important in this case. In one ease it is stated that 
“the total power required by the installation is not to exceed twice 
the maximum demand " ; most stations, using cut-outs, make no 
regulations on this point. It must be said that in many cases the 
consumer seems to be hedged in with a variety of restrictions, which 
seem foreign to the whole spirit of the contract system; possibly 
this explains why many prefer the certainties of the petroleum lamp 
to the uncertainties of quasi-legal clauses. "The system is, in fact, 
largely applicable to a class of consumers who regard the electrical 
engineer with some suspicion, and the forms of contract must, 
therefore, be of the simplest kind. "They ought to state clearly (1) 
the extent of the installation, together with the effect of the 
maximum cut-out, (2) the charges and mode of payment 
(3) the rent, if any, for the cut-out (4) any provision as to deli- 
berate interference with the cut-out, together with the testing of 
the same at the request of the consumer ; also any provision as to 
the right to install a meter as a means of control, (5) any provision 
as to transferring the rights of the contract to any subsequent owner 
of the premises, and (6) the period of the contract, together with 


stipulations as to terminating the same. 


THE MAXIMUM SENSIBILITY OF A DUDDELL 
VIBRATION GALVANOMETER. * | 


BY H. F. HAWORTH, PH.D., M.SC., B.ENG. 


Summary.—The author shows that the maximum sensibility of a mov- 
ing coil vibration galvanometer as a voltage detector is obtained when the 
flux through it is so adjusted that the back E.M.F. of the coil is equal 
to, and in phase with, its ohmic resistance drop. 


In order to try and improve the sensibility of a Duddell vibration 
galvanometer, particularly at high frequencies, the permanent 
magnets were removed and replaced bv a field-magnet system after 
the manner of the Duddell oscillograph. Some experiments were 
made to determine how the sensibility of the instrument, as an 
ammeter and as a voltmeter, varied with the strength of the flux in 
the gap. 

The connections to the galvanometer were as follows :—ab, Fig. 1, 
is a double-pole change-over mercury switch ; with this switch to the 
left. a,a. b,b, and K, closed, current from the alternator AC passes 
through the high resistance R, (from 104 to 109 ohms) and through 
the galvanometer. A low -reading Ayrton-Mather electrostatic 
voltmeter, EV (max. 8 volts), is shunted across R, and so the 
galvanometer current is measured, the galvanometer deflection 1s 
noted, and fron. these data the current sensibility is determined. 

On moving the double-pole switch over, closing contacts aa, and 
bb,, the current flows through a resistance, R,, of about 100 ohms 
and through the low resistance R, (fron. 0-1 to ] ohm) across which 


the galvanometer is now Shania. The electrostatic voltmeter is 


now shunted across R,, thus determining the current through R, 
and so the voltage across the galvanometer. Hence, the galvano- 
meter deflection being noted, its sensibility as a voltmeter may be 


determined. 
In most of the experiments the maximum flux had the same 


value—namely, 93,600 lines, the gap flux density for this maximum 
* Abstract of a Paper read before the | Phy ‘sical Society. 


flux being 14,000 lines per square centimetre—and the direct current 
through the galvanometer was adjusted until a steady deflection of 
70 divisions on the scale was produced with this flux. 
volts and deflection, amperes and deflection were then taken with 


this value of the flux. 


Readings of 


The field current was then varied, and the 
flux was measured by pressing the key K,, K, being open with the 


double-pole switch to the left, the flux heing practically proportional 


to the deflection as the control was strong compared with any mag- 


netic control which might be set up due to magnetic particles in the 


phosphor-bronze strip. 
Knowing the direct-current sensibilitv the magnification with 


alternating currents, due to the synchronous motion, may be calcu- 
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lated. Some of the results showing the effect of flux alternations 
are reproduced in Figs. 2 and 3. 

As would be expected, the sensibility of the instrument when 
used as an ammeter increases as the flux increases, and the limitation 
of sensibility is simply the limitation of the flux due to saturation 
of the iron. The curves of sensibility as a voltmeter show a different 
state of affairs. Up to frequencies of 500 or 600, depending on the 
length of the wire, the sensibility increases from zero as the flux in- 
creases, until it reaches a well-defined maximum, after which any 
increase of flux decreases the sensibility of the instrument. If the 
apparent resistance V/A of the galvanometer be calculated from the 
voltmeter and ammcter tlux curves, it is found that the maximum 
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sensibility of the galvanometer used as a voltmeter is reached when 
the apparent resistance is equal to twice the ohmic resistance of the 
instrument. 

Treating the galvanometer as a motor of resistance R, and having 
a back E.M.F.. Ep, if a forward E.M.F., E, is applied we produce the 
greatest transference of electrical into mechanical energy when 
Ej— E/2, i.e, when half the input is transformed into mechanical 
work and the other half into heat ; then C— E/2R. 

The back E.M.F. of the galvanometer is approximately 180 deg. 
out of phase with the current and corresponds to the back E.M.F. 
of the motor above; as such it may be treated as an additional 


Mm.]millicolt] metre. 
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resistance to the galvanometer. and so we obtain the greatest trans- 
ference of electrical energy into mechanical energy. or motion, in the 
galvanometer, when the apparent resistance of the instrument is 
twice its ohmic resistance, or, in other words, when the back E.M.F. of 
the galvanometer is equal to its ohmic resistance drop. In this case 
the current and applied E.M.F. are in phase. 

A very convenient way of altering the constants of the circuit 
so as to obtain maximum sensibility is to vary the flux through 
the gap of the instrument until, for a certain want of balance in the 
bridge, if used for bridge work, a maximum deflection is obtained. 
The back E.M.F. of the galvanometer is then equal to its ohmic 
resistance drop and is in phase with it. If the length of the strings 
is kept constant the flux for m»ximum sensibility increases as the 
tension increases. 

For high values of the frequency obtained by using short strings 
the flux can be increased to saturation without reaching a maximum 
sensibility, so it is advantageous to use an electromagnet system 
with a vibration galvanometer, because (1) for low frequencies and 
long strings a weak flux can be employed, as this is the condition for 
maximum sensibility, and (2) for high frequencies with short strings 
a very much stronger flux can be used than cou!d be obtained with a 
permanent magnet, thus giving greater sensibility both as an ammeter 
end es a voltmeter. The sensibilities at high frequencies were only 


limited by the saturation of the magnet, and the back E.M.F. of 
the instrument was always less than its CR drop. 

The sensibility of a Duddell vibration galvanometer through- 
out its scale would be much more uniform if some flux-squeezing 
device could be arranged,.so that as the strings were shortened 
the total flux could be concentrated on the parts of the strings 
between the bridges. : 
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U 10,000 20,000 30,000 40,000 50,009 60,000 70,00) 80,000 90,000 100,990 
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In the Table in the Paper three sets of readings are given, each 


‘taken with a different length of string, and for each length of string 


three tensions are used, (1) with the string nearly slack, called. the 
low tension ; (2) a medium tension, somewhere about 10 grammes 
weight ; (3) a full tension, about 20 grammes weight. It is seen 
that as the tension increases the flux for maximum sensibility in- 
creases and the magnification (7.e., the ratio of the alternating- 
current sensibility to the direct-current sensibility) also increases. 

When the strings have been shortened to a certain length the 
sensibility as a voltmeter does not pass through any maximum 
value even up to the greatest flux possible, so, with these and shorter 
string lengths, it is advantageous to work with the maximum 
magnetic field. 

The experiment of running the ga!lvanometer in a vacuum was tried, 
but the results obtained were not very encouraging considering 
the trouble involved. The results of this experiment are shown in 
Fig. 3. At 194^. and maximum flux the current sensibility was 
increased from about 65 mm. per microampere at a metre to about 
85 m./m./m., apparently showing that the greater part of the 
mechanical work produced was used in overcoming the molecular 
friction of the system, and that a much smaller part was used to 
overcome the air damping. The voltmeter sensibility reaches its 
maximum value in a vacuum for a smaller value of the flux than 
required in air. At 1,000~ the increase of sensibility on running 


the instrument in a vacuum was somewhat greater than at 200 ~ (as 
might be expected), being about 40 per cent., as against a 30 per 
cent. increase at 200 ^. 

Conclusion.—In a moving coil vibration galvanometer the maximum 
sensibilitv as a voltage detector will be obtained if the flux through 
the coil is so adjusted that at any time the back E.M.F. of the coil is 
equal to and in phase with its ohmic resistance drop (CR). 
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SOME MECHANICAL CONSIDERATIONS OF TRANS- 
MISSION SYSTEMS.* 


BY T. A. WORCESTER. 


Summary.—JYh» author considers the various s:resses to which the units. 
of a transmission system are exposed and their effect on the safety of the 
structure as a whole. The best factors of safety to use under stated 
conditions are also given. 


The purpose of this Paper is to review in a general way the stresses. 
which must be considered in the various elements of a transmission 
system and to point out some of the means which have been resorted 
to to meet certain special conditions. Consideration will be given 
chiefly to steel tower structures, since they are by far the most 
important type of support for higher voltages. The wooden, steel 
and concrete poles have their field in the lower voltage range, where 
they are able to compete against the built-up structure. 

The stresses which a tower must be designed to withstand are 
(a) those acting in a vertical direction, due to the dead weight of 
the conductors and insulators, plus an allowance for ice covering ; 
(b) in a horizontal direction at right angles to the line, due to wind 
pressure ; (c) in a horizonta! direction parallel to the line, due to wire 
breakages. All these loads are applied at the ends of the cross-arms 
except a portion of (5), which is distributed over the entire tower. 
Tne vertical load depends on the size, material and number of the 
conductors and ground wires, length of span and thickness of ice 
coating ; the horizontal load at right angles to the line depends on 
these same elements which determine the exposed surface, and the 
wind velocity ; the horizontal load in the direction of the line depends 

on the size and number of conductors, the amount of 
ice and the number of wires which may break at any 
one time. Each of these governing factors will be 
briefly discussed. The size of conductor depends on 


[1000 electrical considerations, except where the length of span 
900 is the governing feature. The length of span, except 
in river or gorge crossings, is dependent upon the 
D» designer, and must be chosen so as to give the line the 

(00 s least cost. As the span increases the number of towers 

| 000 = and insulators per mile decrease ; but, on the other hand, 
sto & the height of the towers must be increased to care for 

| t the greater sag and at the same time they must be made 
40) Š proportionately stronger and heavier to care for the 
| 300 I4 greater loads per span. The length of a span affects. 
ee the loads in the vertical direction and in the horizontal 
| a direction across the line, and not that parallel to the 


line, since the latter is governed by the size of the 
conductor, it being necessary to adjust the sag so as not 
to exceed the safe stress for the wires. For every size of 
conductor there is a practical limit of the length of span 
beyond which the sags and height of tower become 
excessive, and there is danger of the wires swinging together. For 
the smaller sizes of conductor this limit is quite low (300 ft. for 
No. 4 cable), and in many cases it will be found more economical to 
increase the size of conductor so as to permit using a greater span. 
The following table illustrates this :— 


a — 


— 


Cost of | Cost of 


No. of | towers wire ^ 
; d Total 
Size of | Span Sag towers and and 
— conductor. , feet. feet. per |insulators freight nile. 
mile. | per mile | per | 
| erected, | mile. | 
| Rm RR rg AERE re ER A eee A ea: SS 
Case L| No.4 B. & |. 300 , 103 176 | £616 | £64 | 680 
Case I| No.2 B. & | 360 | 105 147 514 103 | 617 


| 
| | as 
| | Saving per mile... £63 


— 


These figures are based on the assumption that the same towers 
and sags would be used in both cases, giving the same clearance to 
ground. "The sag in Case I. is the minimum sag at which wires may 
be strung on the basis of 0^F., 81b. wind, and } in. sleet, and with 
these same conditions and sag the span for No. 2 wire is calculated 
and found to be 360 ft. With this tower spacing and No. 2 cable 
the eost of the line is £63 less than with No. 4 cable and 300 ft. span. 
It is allowable to assume that the same towers can be used in the 
second case as in the first, since the lightest tower which it 1s prac- 
ticable to build would be sufficiently strong for the ‘second case- 
However, it wou!d be possible to put £4 more into the cost of each 
tower and still have the cost of the second line a trifle less than that 


* Abstract of a Paper read before the American Institute of Electrical 
Engineers. 
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of the first, and the gain would accrue from the electrical advantages 
A span of 360 ft. is not necessarily 
the most economical span for the No. 2 conductor. Further cal- 
.culation indicates that a 500 ft. span could be used with only a very 
slight increase in the cost of the towers. This limit cannot be ex- 
tended beyond 500 ft.. even though the line with greater spans would 
have a less eost. Here, again, the limit depends on mechanical 
considerations rather than on costs, and is governed by the danger of 


.of the larger size of conductor. 


lashing together of the wires in gusty winds. 


In long spans over rivers, &c., the standard main line towers and 
conductors are frequently used. This practice may be permissible 


in some instances where the spans are not very much greater than 


normal; but when the towers have been designed to meet closely 
the demands of the standard spacing it becomes dangerous to use 
It is advisable in these 
instances to use dead-end anchor towers, with strain insulators, and 
thus isolate the crossing span and prevent any trouble in other parts 
For very long spans it is, of 
course, necessary to use conductors of greater mechanica! strength 
than are used in the main part of the line, and the supporting struc- 


them for any appreciablv longer spans. 
of the line from being carried into it. 


tures must likewise be made correspondingly stronger. Too great 


care cannot be taken in planning such structures, as unusual stresses 
are likely to occur, and would result seriously unless properly pro- 


vided for. More than average allowances should be made for wind, 
sleet and temperature, and a greater factor of safety should be used 
in the design of the steel work. 

The amount of ice which may form on wires has been a much- 
discussed topic, and one which will probably never be settled to 
the satisfaction of all concerned. However, the various engineering 
bodies have about agreed that it is safe to consider 1 in. ice in con- 
junction with 8 lb. wind pressure and 0^F. as the worst combination 
of conditions likely to occur in the United States. It is conceded 
that there have been thicker formations of ice and greater wind 

pressures, yet the probability that they will occur simultaneously 
and with low temperature is so remote as to make it seem unnecessary 
toconsiderthem. There is little doubt, however, that those engineers 
who have experienced destruction of their lines bv sleet and wind 
storms will never use anvthing but the most conservative allowances. 
‘For spans crossing rivers, highways or railroads more liberal allow- 
ances are always made, the standard being $ in. ice, 11 Ib. wind 
and 0°F. Ice and wind on the cables work together to increase all 
‘the loads on a tower structure ; the vertical load and the horizontal 
load in the direction of the line. bv giving increased weight to the 
conductor, and the horizontal crosswise load by giving greater 
-surface for the wind to act upon. 

There is a great difference of opinion as to just how much wind 
‘pressure shall be allowed on the tower itself. It is certainly not 
‘sufficient to base this allowance on the same assumptions as are used 
‘for the conductors. Those assumptions are for wind velocities likely 
‘to occur simultaneously with heavy loading of ice and low tem- 
‘perature. Greater velocities may occur independent of these last 
‘factors. It is, therefore, advisable to allow for at least the highest 
recorded value. This value, as indicated by the Government 
anemometer, is very nearly 100 miles per hour, which corresponds 
to an actual velocity of 76-2 miles per hour and a pressure of 23-2 lb. 
per square foot (0-004 x V? for flat surface). The Government 
&nemometer records the velocities only at intervals. and does not 
‘give all instantaneous values, and these instantaneous values may be 
somewhat greater than those at the moment the record is taken, due 
to the gusty character of winds. It has been estimated that these 
‘gusts cause velocities 50 per cent. greater than those which are 
recorded. Another feature enters, however, to somewhat counter- 
balance this effect—viz., the height above the earth surface. The 
anemometer records are taken well above the earth surface. while 
‘transmission structures are seldom higher than 75 ft. In considera- 
tion of these variables and uncertainties, it is not possible to give one 
value of pressure to be used on all lines. A safe range of pressure, 
though, would be from 20 Ib. to 35 Ib. per square foot, depending on 
the general character of the country which the line tranverses—i.e., 
‘whether it is exposed to sweeping winds or protected. It will 
usually be found that the maximum wind pressure acting on the bare 
towers and wires will have a greater overturning moment than that 
caused by the maximum wind assumed to accompany ice formation, 
acting on the ice-coated wires and towers—i.e., the greater pressure 
due to the higher velocity of the wind, even though exerted on a 
smaller surface, will overbalance the less pressure acting on the 
greater surface. For this reason the side pressure on towers should 
be figured for both conditions and the design should be based on the 
loads caused by the worst of the two. In calculating the wind on 
the towers the entire projected area of two lateral faces should be 
iused as the surface over which the wind acts. 

The most serious stresses which a transmission tower is called upon 


to withstand are those due to the breaking of conductors. Lines 
are put up with a view of not having the conductors break, but there 
are certain unavoidable conditions which frequently produce breaks. 
The most usual of these are (a) burning of the conductors due to 
short circuits or earths started by lightning, large birds. swinging 
together of wires, &c., or through malicious intent; (b) breaking 
of conductors due to crystallisation or fatigue of the metal produced 
by kinking during erection or by insufficiently rounded edges of cable 
clamps; and (c) by overloading of conductors during extreme con- 
ditions of temperature, wind. &c. The causes in (a) have been over- 
come to a great extent bv the use of various devices, principally 
the arcing earth suppressor, the earth ring and metal sleeve. Tae 
swinging together of conductors occurs only when light conductors 
are used in too long a span where they will be likely to lash in the 
wind. Ordinarily, in well-designed spans, the wires swing in unison, 
so that there is no danger of their coming together. "The breaking of 
wires due to kinking is frequently not given due consideration, and 
many lines erected by careless workmen have suffered from this cause. 
The elasticity and strength of the metal on the inside of the bend is 
decreased enormously by a short bend, and when the wire is 
straightened out and drawn taut by frequent strains in the line it will 
finally weaken to the point of rupture. Likewise, many breaks have 
been caused by repeated bending of the conductor at the wire clamo 
on the pin type of insulator. The localisation of the stress by a hard 
metal clamp finally makes the metal of the conductor brittle, and 
rupture occurs well below the average tensile strength. A clamp 
mav have well rounded edges and still cause trouble. It is the 
rigiditv of the clamp as well as too sharp an edge which is harmful. 
When all the wires of a transmission line are intact there is no pull 
on the towers in the direction of the line (7.e., on the intermediate 
towers, not the dead end or other special structures). As soon, 
however. as a conductor is broken the stress which it took to cause 
the break is thrown on the adjacent towers. Obviously, therefore, 
the maximum load which the cross-arm must stand in the direction 
of the line is equal to the tensile strength of the conductor which is 
used. For the smaller sizes of conductor this rule is usually observed, 
but for the larger sizes less liberal allowances are usually made. It 
is customary with the larger-sized conductors to allow for a stress 
equal to one-half of the ultimate strength of the cables, "This value 
is chosen since it is the maximum safe working stress, above which 
the cables are likely to stretch permanently. With the suspension 
tvpe of insulator the full length of an insulator string is thrown into 
the line when a break occurs and the strain in the conductor and on 
the eross.arm is greatly reduced. But little consideration should be 
given to this fact, however, since there is a severe jerk when the 
insulator is drawn to its new position, and the effect on the tower is 
not less and may be more than occurs when the pin type of insulator 
is used. 

A question which naturally arises is how many conductors may 
break at any one time. This depends to a large extent on the cause 
of the breaks. If due to lightning or large birds, it is probable that 
not more than one, or possibly two, conductors would break; but 
if due to poorly designed wire clamps, injury of wire during erection, 
or to excessive sleet and wind, it is conceivable that all might break. 
Jt is verv rare, however, for all of the conductors to break, and, 
further, it is hardly practicable to make such an assumption when 
considering main line towers, since it would raise the cost of the line 
to a prohibitive value. It is usual to compromise by allowing for the 
breakage of only two cables of a three or six conductor line, and to 
safeguard the system by interposing anchor towers at frequent 
intervals. These anchor towers would be capable of withstanding 
the strains due to the breakage of all of the cables, and would thus 
divide the line into isolated sections, so that any trouble in one 
could not be communieated to the other. In the rigid type of tower 
practically all the stress caused by the breaking of several conductors 
is taken up by the tower itself—t.e., the movement of the top of the 
tower is not sufficient to permit an even distribution of stress between 
the unbroken cables of the damaged span and those in the adjacent 
spans. With the flexible type of tower, however, the effect is 
different. The tower is designed to be rigid in the plane across the 
line and flexible in the direction parallel to the line, so that it will 
bend and allow an even distribution of stresses in the adjacent spans. 
For instance, consider a three-conductor system with one earth wire, 
and assume that each cable has an ultimate strength of 6,000 lb., 
and is strung to have a tension of one-half of its ultimate strength 
under the worst conditions likely to occur, and assume that these 
conditions prevail. Suppose that one of the conductors has been 
injured or is defective and that it breaks under this load. The tops 
of the towers on either side of the break will be pulled over by the 
four cables in the next span, until the total tension in them would be 
just balanced by that in the remaining conductors of the damaged 
span. This tension would amount to very nearly 12,000 lb.—i.e., 
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4,000 lb. per cable—or 33 per cent. more than the allowable stress. 
This load would not break the cables, but it wou'd stretch them 
beyond the elastic limit and permanently weaken them. Suppose 
that two cables had broken instead of one. Each of the remaining 
two would be strained with nearly 6.000 lb., an amount almost equal 
to its ultimate breaking strength. "The stress would not he quite 
6,000 lb., because the tension in the adjacent spans would decrease 
rapidly as the cables in the damaged span were stretehed to greater 
length. However, the example serves to illustrate that it is neces- 
sary to use very much greater factors of safety in stringing con- 
ductors in a flexible tower system then would be used in a rigid 
System. 

The foundations of a tower are of prime importance, vet under 
average normal conditions they offer but a small problem. In 
ordinary straight-line work, over fairly level country, where the soil 
is hard or rocky. and where the smatler-sized conductors are used. 
no special foundations are necessary: the ground stub with cross 
piece or foot may simply be buried in the ground with a little reek 
filler. and if the spread of the tower legs is normal there is little to 
fear from tilting, With the larger sizés of conductor and longer 
spans the overturning moment frequently reaches such proportions 
as to make it advisable to use conerete foundations, and thereby 
eliminate the need of spreading the tower legs an excessive amount. 
When towers must be placed where tee soil is loose or marshy. or 
where they may be endangered by floods or landslides, it is essential 
that special consideration be given to the design of their foundations. 
It may be necessary to resort to any one of several types of construc- 
tion: steel or timber piling. erib work, roek filling or eonerete. or a 
combination of two or more of these. Argela, hillside and anchor 
towers on long spans present serious problems from the foundation 
standpoint. and must be carefully and liberally designed so as to 
allow no motion or ship whatever. It frequently pays to make a long 
detour in order to avoid bad hillsides or crumbly crests. It must be 
remembered that à very slight tilt at the base of the tower means a 
large displacement at the top whieh mav exert considerable extra 
tension in the conductors, and in the ease of the suspension insulator 
may bring the conductors dangerously near the tower. 

In a transmission structure the load is intermittent and reversing, 
and our knowledge as to its amount isnot definite. These features 
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tend to demand a relatively large factor of safety. However, this 
tendency is more than counterbalanced by the facts that it isYnot. 
difficult to calculate the stresses when a definite load is assumed, 
that the chance for faults in manufacture are but few and that the 
risk to life and property is à minimum.* Another feature which. 
makes it possible to use a small factor of safety is that a sample 
tower may easily be tested with the assumed loadings and with 
ultimate breaking loads. Obviously if à faetor of safety is used 
which will permit the tower to be strained with the assumed loads. 
without being permanently deformed, then such factor of safety will 
be satisfactory, provided the assumed loads correspond with the 
actual loads. The factor of safety for these conditions would be two 
if it is considered that the elastic limit of the metal is one-half of its 
ultimate strength. Many transmission towers have been built on 
this basis, with a consequent saving in the cost of the line. On the 
other hand. more conservative engineers have used values of three 
and even four, these higher values being chosen to care for the 
uncertaintvof load conditions. Inoneline recently built a factor of 
safety of four was used tor all of the main line towers and three for 
all the strain or dead-end structures. This at first sight seems 
logical. hut it is justified, since the strain towers are figured for a 
very definite eondition—4.e.. of all cables being broken in one span 
and with a maximum load of wind and ice on all those in the next 
span: whereas the intermediate towers are figured on an indetinite 
a-umption—4/.e., of having only two cables break while the others 
are heavily loaded. The use of these large values, however, makes 
the eost of the line excessive, and for this reason it is common prac- 
tice to use smaller values, two, two and one-half or three for the 
intermediate towers, and three or three and one-half for the strain 

towers. With this arrangement the main part of the line will be 

safe. except in ease of some unusual condition which produces worse 

loads than those assumed, and in event of sueh an aceident the strain 

towers will prevent the trouble from travelling to the next section 

of the line. For the conductors themselves a factor of safety of two 
is sufficient. except for very long spans and crossings, in which cases 
slightly larger values should be used, unless a greater allowance is 
made for ice and wind than in other parts of the line. Large factors 
of safety also must be used in conductors in flexible tower systems, 
as pointed out above. 


THE DEPTFORD GENERATING STATION OF THE LONDON ELECTRIC SUPPLY 
CORPORATION. 


Of all the London electricity undertakings, that of the 
London Electric Supply Corporation is probably the most 
interesting owing to its historical associations. The Deptford 
station of this company, indeed. might be termed the pioneer 
high-tension electric generating station of the world. It was 
the outcome of a small station situated under the Grosvenor 
Gallery in New Bond-street, which originated in the following 
manner :— 

The British Government appointed certain Commissioners 
to visit the Paris Exhibition in 1882. The Earl of Crawford 
was one of those commissioners. and on his return he suggested 
to Sir Coutts Lindsay, the proprietor of Grosvenor Gallery, that 
he should instal electric light in the Gallery. Sir Coutts Lindsay 
fell in with the idea, and early in 1883 he installed a portable 
plant in a vard behind the Gallery, which latter it supplied 
with electric light. The success of this installation resulted 
in applications being received from many in the neighbourhood 
for a supply of electric light. so that the small installation 
became overloaded. Eventually, Sir Coutis Lindsay, asso- 
ciated with the Earl of Crawford and the late Lord Wantage, 
formed a small company under the title of Sir Coutts Lindsay 
Co., and a large power station, known as the Grosvenor Station, 
was built and equipped. From this a supply was given by 
overhead mains. at a pressure of 2.500 volts. over an area ex- 
tending from Regent's Park in the north to the River Thames 
in the south, and from Knightsbridge in the west to the High 
Courts of Justice in the east. ! 

The svstem adopted was the Gaulard & Gibbs svstem. in 
which the transformers were connected in series ; and the cur- 
rent was supplied by Siemens machines. In the first instance, 


the lead and return circuits were taken along different routes, 
but as this caused considerable induction on the telephone wires 
in the neighbourhood, tlie whole of the line was doubled—that 
is to sav, the lead and return circuits were run side by side 
throughout the district. This arrangement rendered it very 
easy to change from the series to the parallel system. which was: 
eventually adopted m 1886, the whole of the work of re-arrang- 
ing the connections throughout the district being carried out 
in two days. Mr. S. Z. de Ferranti, the chief engineer to the 
company. was responsible for the change from the series to the 
parallel system. Five separate circuits were used, the machines: 
being run separately (not in synchronism) with about 30,000: 
lamps connected to the overhead system. 

The demand for a supply from the Sir Coutts Lindsay Co. 
increased so rapidly that the originators of the undertaking had. 
to enter into a wider field, and the development resulted in the 
formation of the London Electric Supply Corporation in 1887 


with a capital of £1,000.000 ; and it became necessary to build. 


a large generating station outside London. The Deptford site 
was chosen, where an unlimited water supply could be ob- 
tained for condensing purposes and cheap sea-borne coal pro- 
cured at low prices, with ample space for extensions. The 
whole scheme at that time was severely criticised by leading 
engineers in all parts of the world. including Mr. Edison, who 
visited the station in October, 1889. In spite. however, of the 
uphill work which such an enterpris? necessitated, including 
the expenditure of enormous sums of money on experimental 
work, the 10,000-volt extra-high-tension system was finally made 


asuccess. The Deptford generating station can alwavs boast of 
—— p ade = — nl 


* Except at railway and highway crossings, &c. 
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a jeing the first station in the world to adopt the extra-high- | being connected to three Marshall engines, each of which could 
it ino cension system, for the purpose of conveying electric current to , be coupled up to the generator by a cluteh as the load required. 
assed, London, which was successfully carried out in 1889; and all | Two of the engines had a capacity of 250 H.P. each and one of 
that the the present-day practice is really based on similar lines. It can | 400 #.P., all three engines at full load time driving on to the 
Ire which alternator, the belt of the 400 H.P. engine being 31 in. across. 
8 amp The other machine was rope driven, and was connected to a 
Mid with 150 H.P. Corliss engine, made bv Hick Hargreaves, of Bolton. 
fis usd | These machines were at that time the largest generators in use 
ded loads in the country. The armatures were 8 ft. 6 1n. in diameter, 
etr wil and ran at a speed of 250 revs. per min. When the Deptford 
ee generating station was first opened these machines were re- 
ili. moved from the Grosvenor Gallery and installed during the 
em early days at the Deptford generating station. They gene- 
TP rated at 2.500 volts, using step-up transformers to a pressure 
idc of 10.000 volts. Two 1.500 H.P. 10.000-volt machines were 
for the manufactured and erected in 1889, and the engines, which were 
fateri made by Messrs. Hick Hargreaves. are to-day running on load 
thr + jr and giving verv economical results. 
It ots These machines were bv far the largest in the world at the 
E time. but still larger steam alternators of 10.000 H.P. were 
i M actually put in hand shortiv afterwards. Fig. 2 shows one of 
PIT 
ues 
Soles 11:00 Lh ak a t c AA —] TE 
tis | ME 
us Fic. 1.—THE ORIGINAL 750 H.P. GROSVENOR Garzócrv DYNAMOS, kg MINE a are 
T . 10000 ~ ++ —— dà zs 
m further be said that this supply was given through mains d ! £ 
» actually manufactured by the corporation on their own n00 -———— — [| —R | 
" premises. | us | HN. NEUE 
T The original plant was described in THE ELECTRICIAN of ET MERE zl | 
7 November 9 and 23, 1888. Fig. 1, reproduced from the | | | xh it (LV 
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Fic. 3.—DiaGram COMPARING THE LOAD OF THE GROSVENOR. STATION 
IN 1888 WITH THAT OF THE DEPTFORD STATION IN 1912. 


i T 

TT these sets. and. as the new turbines at present running have also 
a similar capacity of 10,000 H.P., they are shown for compara- 
tive purposes alongside the origina! 10,000 n.p. generators. A 
few details of these giant plants will doubtless be of interest. 
The shafts were 36 in. in diameter, the armatures about 46 ft. 
in diameter, the speed was 60 revs. per min., and the weight 
of the dynamo. exclusive of the engine, about 500 tons. The 
Y | | site was laid out for a final capacity of 120,000 n.p. The whole 
a LAAJAN | of this work was designed by Mr. S. Z. de Ferranti. and although 
VEET : these-large generators were never put into actual work, one 
WR Ba | aoao cannot but admire the boldness and ingenuity of the designer, 

| Fig. 3 illustrates the load curve of the Grosvenor station in 
compürison with the present load of the Deptford station. 

It 1s an interesting fact that the disc type of Ferranti alter- 
nators, six of which were erected, are still being used 
Fro. 2.—CouPAnISON oF 10,000 H.P. STEAM GENERATORS, 1889 AND 1912. | and are giving a perfectly satisfactory service. Most students 

of electrical engineering are only acquainted with this type of 
first of these two issues, will be of no little interest to our plant from the historical chapters of text-books. Some of the 
readers. Itisa copy of a print of the old Grosvenor Gallery | more recent steam plant driving these generators has been re- 
dynamos, which were belt and rope driven, the first machine modelled so as to work compound and gives excellent results. 


N 


10,000 n.v. Engine and Alternator, 1832, 10,000 1t, P, Turbo-Alt:ruator, 1912. 
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Some of the older plant in which three separate engines, sup- | wound machines and so arranged as to be able to give either a 
plied from three separate steam pipes, run in tandem on one | single or three-phase supply. They are now being used in 
generator are also still in use. The original low-speed | conjunction with the two new 10.000 #.P. turbines which have 
engines, driving by means of ropes, are also in daily operation, | recently been installed and which afe shown on the right-hand. 
although the old generators have been replaced bv a newer type. | side of Fig. 4. " 

How the numerous breakdowns and difficulties which oc- | The station is divided. generally speaking, into two sections, 
curred in transmitting current at a pressure of 10.000 volts from | one for railway traction and power supply, the other for lighting 
Deptford to London were successfully overcome. and how. 
finally, the London Electric Supply Corporation was obliged to 
manufacture its own cables, are now matters of ancient history. 
This special cable was also designed by Mr. Ferranti, and was 
made up of an inner and outer copper tube forming the two 
conductors, arranged concentrically with each other. separated 
by a radial thickness of 4 in. of paper insulation. each conductor 
having a sectional area of 0-25 sq. in. The insulation used con- 
sisted throughout of paper impregnated under pressure with 
" ozokerite" wax. The concentric cable thus formed was 
made up in 20 ft. lengths, and about 28 miles of it in all were 
laid down, which for years ran satisfactorilv at a pressure of 
10,000 volts in spite of the numerous joints (over 7.000 in all). 
and it is a matter of interest that considerable lengths of this 
main are still in use at the present time running satisfactorily 
at a pressure of 10,000 volts. In the first instance these mains 
were run for a large portion of their length on the walls 
and arches of the South Eastern Railway Co.'s line. but finally 
the whole of the cables were laid underground. It is interesting 
to note that this cable was the pioneer of all high-tension paper- 
insulated cables in the world. 

With this preliminary introduction we now propose to de- 
scribe the plant at present installed at the Deptford generating 
station ; and in this connection it is interesting to notice that 
until last week no Press visit has been made to this station since 
1889. 


Fic. 5.— ORIGINAL 10,000-voLT LIGHTING SWITCHBOARD. 


purposes. The lighting plant consists of Ferranti and British 
Thomson-Houston 10,000-volt 85-cycle single-phase machines. 

Switchgear.—Fig. 5 shows the original 10,000-volt 85-cycle 
switchboard, the machine switches of which have been in 
actual use for 17 years. These switches have an air break of 
4 ft. G in., and have never given any trouble since they were 
first installed. No automatic control is used on the generators, 
the switehes being worked by mechanical remote control, the 
first instance of this work at that time in the country. 

It is interesting to note how advanced 
the ideas of those responsible for the Dept- 
ford undertaking have always been. As an 
instance of this we may mention that in 1895 
oil-break switchgear was designed (as shown. 
in Fig. 6) to be worked in series with knife 
switches. In breaking the circuit the knife 
ja | | switch was first opened, the arc was taken. 
m" eal bya flicker spring, and when the gap had. 
aL m | reached a certain length, a striking toe at the 
er "J da Hà | lower end operated the oil break. From 
Fig. 6 it will be seen that the striking toe 
(A) came into contact with the rod (B), 
operating the oil switch (C). This arrange- 
ment was neveractually put into operation, 
as the knife switch was found to be sufficient 
for the purpose. The whole of this early 
type of switchgear, including the original 
ol switch, was designed by Mr. G. W. 
Partridge, the present chief engineer of the 
company. The new board, which has recently 
been installed, has oil switches in series with 


THE PRESENT STATION. 


The Deptford station is now giving four distinct supplies to 
its different customers in various parts of its area. They may 
be described as follows: (1) The original 85-cycle 10,000-volt 
single-phase system used for lighting purposes. (2) Direct 
current on the three-wire system at 460 and 230 volts, used for 


ee 


— 


Fic. 4.—V1iEw oF ExcixE Room FROM THE Tor oF TRACTION SWITCHBOARD. isolating switches, but there is no interlock- 
.  Ing.of the two. 
. power and lighting purposes. (3) Three-phase 25-cycle 6,600 | The switches noticeable in the front of Fig. 5 are modern oil 


volts, for large power consumers or traction purposes. (4) The | switches controlling the 10,000-volt trunk mains. Each of 
single-phase 6,600 volts 25-cycle system used for the Brighton | these switch panels is provided with a special charging switch. 


Railway. used for preventing the rise in pressure when trunk mains are 
Fig. 4 gives a general view of the station from the top of the | switched on or off. | 
traction board, the engines in front being the 2,500 kw. re- Owing to the early troubles experienced when these 10,000- 


ciprocating sets, which have already been described in our | volt mains were first used, a main-charging apparatus was 
columns, and were in the first place used for supplying energy | designed in 1894 and has been-in daily use ever since. As it 
to the tramway system of the London County Council, and later | is many years since this method of switching on high-tension- 
for the power supply to the first of the electrified sections of the | feeders was described, the following particulars may prove of 
Brighton Railway. These generators are three-phase star | interest. Fig. 7 shows the arrangement diagrammatically. 
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Starting with all the switches open, let us suppose that it 
is desired to switch the first trunk main on to the 'bus bars. 
Switch No. 1 will first be closed, followed by switch No. 2. 
This makes the main “ live ” through the high-tension winding 
of the transformer and results in a pressure of about 6,000 volts 
being impressed on the main in the case of the 10,000-volt 
supply. The plate is then slowly lowered into the liquid of the 
water rheostat, short-circuiting the secondary winding of the 
transformer and increasing the pressure on the main. Finally, 
the main switch (No. 3 in Fig. 7) is closed, connecting the main 
direct on to the 'busbars. When this has been done, switches 
Nos. 1 and 2 are opened and the plate raised out of the liquid ; 
the charging apparatus is then ready for use with any of the 


other mains, as will be seen from Fig. 7. 


Motor-generator.—A very interesting motor-generator set, 
manufactured by the British Westinghouse Company, has 
recently been installed, having a capacity of 2,000 H.P. The 
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Fie. 6.—ORIGINAL 10,000.voLT COMBINATION AIR AND OIL-BREAK 
GENERATOR SWITCH. 


motor of this set is driven from the three-phase 25-cvcle system 
on the traction side, and drives a generator giving single-phase 
10,000-volt, 85-cycle current. Bythis means both sides of the 
generating station can be connected together when required, and 
the large turbines used at their maximum efficiency and capa- 
city. Thus, the motor-generator is used to take the light load 
and the whole of the Sunday load, so that the single-phase 
10,000-volt plant may be shut down. This set, besides being 
Used a£ times of light load, is also actually employed at times 
of peak load in the lighting section with the rest of the lighting 
generators in parallel with it, and although the motor-generator 
alone is fitted with a Tirrill regulator, this one set enables the 
pressure of the whole of the lighting section to be kept abso- 
lutely constant, all irregularities being apparently taken care 
of by the motor-generator. It should be noted that this set is 
made specially strong so as to resist any mechanical shocks due 
to short-circuits or bad synchronising taking place on either 
Section of the generating station. This plant, moreover, is a 
striking example of the manner in which a bulk supply could 
be given to alternating-current systems having different fre- 
quencies, pressures, &c. 

The Deptford generating station ran regularly in parallel 
With the London County Council station at Greenwich for 


some years, and it was demonstrated that the chief difficulties, 
such as induction. &c., were overcome by having a 25-cycle 
instead of a 50-cvcle system. 

Traction Switchboard.—Fig. 8 shows a front view of the 
traction switchboard. This board controls four 2,500 kw. 
reciprocating sets and also the two 7,500 kw. three-phase turbo- 
generators. The switchboard controlling the four recipro- 
cating sets is divided into three galleries. The turbine switch- 
board at the further end is divided into four galleries. From 
this board run four single-phase feeders for the railway service 
and five three-phase feeders for power supply to various factories. 
and sub-stations in the corporation’s South London area. 
The section controlling the reciprocating sets is laid out with 
bare copper 'bus bars and connections in stone cell-work in a 
similar manner to other high-tension boards in this country, 
but has this special feature that the generator connections are 
provided with throw-over switches so that any machine may 
be connected to either the three-phase or the single-phase 
traction supply, automatic pilot lamps on the control board 
showing the attendant which system the generators are running 
on or are available for. 

Owing to the difficulties which have been experienced on this 
type of board, due to cleaning live conductors, Home Office 
requirements, &c., it was thought desirable to go one better in 
the recent additions for controlling the two turbines and new 
feeders. This new section is divided into four galleries, the oil 
switches and group switches controlling the turbines being. 
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Fic. 7.—DIAGRAM SHOWING METHOD oF SWITCHING ON 10,0.0- vorT 
MAINS. 


placed at the top gallery, whilst the oil switches controlling the 
feeders are placed in the lowest gallerv. 

The whole of the high-tension conductors are laid out in such 
a manner that each conductor and isolating switch is enclosed 
in an earthed shield. The advantages claimed for this system 
are as follows: (1) It does not require cleaning. (2) Live 
conductors cannot be touched or short-circuits caused by rats. 
or other live animals. (3) Any arc that may be set up is not 
liable to short-circuit all three phases. (1) The series trans- 
formers, a weak point in all other systems, are clamped outside 
the earthed covering, thereby making a failure in this part of 
the system almost impossible. (5) Heavy  short-circuits, 
which before now have broken insulators due to the repulsion 
between conductors, can in no way affect this system. (6) 
Isolating switches are locked in the “ on " and * off ” positions. 

The arrangement adopted for the series transformers (re- 
ferred to in (4) above) is of particular interest, and is shown in 
Fig. 9. It is obvious that this design renders the station 
entirely free from shut-downs due to failure of the insulation 
of series transformers. The usual arrangement forms a weak 
link, as has been proved on more than one occasion at other 
stations, including the Lot's-road station of the Underground 
Railways. 

In the arrangement here shown any such trouble is impos- 
sible. The only difficulty that naturally occurs is how far the 
indications may be affected by eddy currents. It is found that 
difficulty in this respect is obviated by making a small gap in. 
the lead sheathing at one side of the transformer, as indicated. 
in Fig. 9. 

Fig. 10 shows the back of the traction board. Several special 
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interlocking devices are used with this particular system. For | The total watt loss at full load is about one-half per cent., 
example, it 1s impossible for an attendant to get at the key of | and the weight of the coil is 15 tons. 

the isolating switches without switching off the oil switch of the Turbo-generators.—The turbines of the two 10,000 m.r. 
main generator, thus automatically preventing the isolating | turbo-generators are of the impulse reaction type, and 
switches from being opened under current. By means of pilot | were made by Messrs. C. A. Parsons & Co. The impulse blades 
lamps the attendant on the control board can see the exact | are fixed in the grooves of the velocity wheel by two layers of 
position of the isolating switches. The lamp in question will | caulking pieces, each independently caulked so as to get the 
only indicate if all three phases are in the “on” or * off” | strongest possible mechanical fixture. The intermediate and 
position. Many other advantages are claimed for this system. low-pressure ends of the turbine are of the usual standard 

One of the features of the switchgear is the arrangement to | reaction blading, built up on segments beforehand on the Parsons 
prevent accidents due to working on a three-phase oil switch | rosary threaded root system.  Thereare three groups of nozzles 
which is supposed, incorrectly, to be “dead.” Accidents of | on these turbines, each group controlled by a special design of 
automatic valve, which by opening brings the 
group of nozzles into operation as soon as 
the preceding group is utilised to its full 
capacity. The use of these automatic valves 
enables the lowest possible steam consump- 
tion to be obtained at all variations of load. 
There is a fourth group of nozzles controlled 
by hand which can be used to deal with 
overloads if it becomes necessary. The well- 
known Parsons type of steam relay governor 
controls the speed of the turbines, which 
have a variation of not more than 3 per 
cent., notwithstanding the rapid changes of 
load that take place when the machines 
are on the railway service. 

The electric generators were manufactured 
by Messrs. Brown, Boveri & Co., and are of 
the largest type hitherto constructed in this 
country. These generators are specially con- 
structed to operate under the very special 
conditions which prevail on the traction 
system. This particular type of construction 
was adopted by the corporation principally 
onaccount of its mechanical strength in view 
of the heavy overloads with which the 
machines will have to deal. The generators 
are specially constructed so as to give either 
a single-phase or three-phase supply. The 
capacity of each of these machines is 
this nature arise sometimes owing to a mistake being made in | 7.500 kw. normal rating when running three-phase, with an over- 
opening the isolating switches. At Deptford. the three isolating | load of 50 percent. for half an hour. They are at present dealing 
switches for each oil switch have to be opened in a fixed order, | with loads up to 7,500 kw. when running as single phase machines. 
the key to unlock the second switch only being obtainable after | The generators are arranged for self-contained induced draught. 
the first switch has been opened, and similarly the key to unlock | The coo! air, entering the machine from below, passes through 
the third switeh being released when the second switch is opened. | the various parts, and then by a special duct running 
The third switch, on being opened, allows access to the key | through the engine room is discharged outside the building. 
which has to be used to get at the inside of the oil switch 
chamber. 

The generator and group switches are of specially large size, 


Fig. 8.—FnosT View oF FRACTION AND POWER SWIT E256». 
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being motor driven. They are capable of carrying a current 
of 2,000 amperes and of breaking at the moment of short- 
circuit a current of 40,000 amperes. These switches have been 
actually tested by switching one of the large 10.000 H.P. gene- 
rators on to a short-circuit and switching it off again. 

Attention may be drawn to the fact that the star point of the 
three-phase windings of ali the machines is not earthed—in fact, 
is not accessible in the newer machines. Instead, one (known 
as the "yellow") of the three-phase “bus bars is earthed 
through a choking coil, to limit the earth current in the case 
ofa fault. For the single-phase supply to the railway company, 
however, no earth is allowed at the generating station, the rails 
being earthed at one point only. 

Reactance Coils. —Owing to the enormous currents given by 
turbo-generators on short-circuit it was thought advisable to 
instal reactance coils so as to reduce the current as much as 
possible and prevent undue stress on the windings of the 
generators, &c. Fig. 11 shows a reactance coil used in con- 
nection with the railway supply, on which short-circuits are not 
infrequent. This coil is designed to withstand a short-circuit 
current of 10,000 amperes, the maximum current it allows to | trolled by an automatic Tirrill regulator, which, considering 
flow in the case of the 7,500 kw. generators. The reactance | the variations of power factor and load that take place, gives 
of the coil is 4 per cent. at the fullload current of the generator. wonderful results. | 
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Fic. 9.—D1aGRAM SHOWING METHOD OF INSTALLING CURRENT 
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Two special air filters are provided for each machine, each 
pair of filters capable of dealing with 27,000 cubic ft. of air per 
minute. The pole shoes of the rotors are provided with heavy 
copper damping windings to reduce the pulsating field set up 
when they are giving a single-phase supply. Mica is used 
throughout for the insulation of the armature, the end con- 
nections of the windings being specially secured, not only at 
the end of the coil, but where each bar leaves the slot. The 
voltage regulation of these large generators is entirely con- 
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Boiler House.—' The boiler house contains 22 Babcock & 
Wilcox boilers and 10 Paxman boilers, with complete super- 
heater and economiser equipment. Two new Babcock & 
Wilcox boilers, each having a capacity of 25,000 Ib. of steam 
per hour, are now being installed, making a total capacity of 
boiler plant of 760,000 lb. of steam per hour.’ There is ample 
capacity on the wharf for further extensions of boilers and 
generating plant, and also for large quantities of coal, so that 
the generating station may be regarded as practically inde- 
pendent of coal strikes, &c. 


Condensing Water.—The water for condensing purposes is 
taken from the River Thames through two 36 in. pipes and two 
24 in. pipes. An air pump is kept running on the system so as 
to prevent the accumulation of air, and thus ensure perfect 
syphoning and a minimum of power. 

The method of straining the water 1s of special interest, as an 
entirely new form of strainer has been designed for the purpose. 
Two of these strainers are at present in use at Deptford. The 
chief points of interest in this type of strainer are its first cost 


Fic. 10.—Back VIEW oF TRACTION BOARD, SHOWING SPECIAL Bus Bars 
AND ISOLATING SWITCHES. 


—which is about one-third that of other self-cleaning strainers 
on the market—its low cost of upkeep and power required to 
operate, and the small space occupied. The strainer proper 
is in the form of a drum, the surface of which is perforated with 
a large number of holes. The drum, which is contained in a 
closed cast-iron housing, rotates at a speed of 3 to 5 revs. 
per min. by means of a reduction gear driven from the centri- 
fugal pump shaft. The water, entering the housing, passes 
through the perforations into the interior of the drum, and 
thence into the pipe system to the condensers. Any debris 
carried in by the water adheres to the outside of the drum until 
it reaches a specially-designed scraper so placed so as to act on 
the lower surface of the drum. This scraper has a shaving 
action on the drum, and causes any débris adhering to the per- 
forated surface to fall into a specially-constructed settling 
chamber formed in the bottom of the strainer body quite out- 
side the flow of water. The débris can be discharged to the 
river by opening either automatically or by hand a sludge valve 
which is connected to the return pipe from the condensers to 
the river. 

The strainer may be placed either on the suction or discharge 
side of the centrifugal pump. One end of the drum of the 
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strainer is closed and the other runs in a housing having a well- 
fitting ring so that the amount of water that can pass back 1s: 
negligible. These strainers have been dealing with the full 
quantity of water required by the generating station for 
the last two years, and have been giving every satisfaction. 
Both strainers were made by the corporation in their own. 
workshops. The pump house is at present in a more or less. 
unfinished state so as to facilitate further extensions in the 
near future. 


Feed Water.—As regards the feed water, the amount of make- 
up water required is 3 per cent. In order to remove oil from 
the condensed water, after passing through ordinary separators 
the water is treated by means of alumino-ferrie and soda. Both 
of these are run into the oily water simultaneously. The 
alumino-ferric causes the oil to coagulate, whilst the soda is. 
necessary in order to prevent the alumino-ferric doing harm in 
the boilers. By means of a series of filtering operations after 
this process the water fina!!y becomes perfectly clear. Paterson 
plant is used for this purpose. 


. 11.—Orr-IMMERSED, WATER-COOLED REACTANCE COIL. 


In order to measure the steam consumption all the condensed 
steam is passed through a special tank. To measure the whole 
of it would require bulky plant ; consequently this tank is pro- 
vided with 10 identical notches, and the water flowing over only 
one of these is actually weighed. This portion of the water 
is collected and flows alternately into two buckets, each bucket 
tipping in turn, and thus weighing and recording one-tenth of. 
the total steam consumption of the station. 

Fuel.—The coa! supplies are all obtained from the river, coal 
being delivered alongside the corporation’s frontage in barges 
up to 200 tons. For unloading these barges special grab 
cranes are provided, by which the coal is worked out into 
a weighing hopper, from whence it gravitates into large skips, 
these being picked up by a Temperley transporter and con- 
veyed over the boiler house, the coal being deposited on to the 
coal floors or into the bunkers. The cabin from which the 
transporter is worked is fitted with a small model that shows: 
the exact position of the tubs on the transporter. In this way 
the transporter can be worked without difficulty at night 
or in foggy weather. Ample storage facilities are available 
not only over the boiler house, but also on the wharf, and 
previous to the recent coal strike sufficient coal for several. 
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months' supply was stored ou the premises, which quantity 
could be very largely increased should the necessity arise. 

Workshops.—As it was bv virtue of necessity in the early 
experimental davs. so in later times it has been the policy of the 
Deptford works to, be as far as possible independent of all out- 
„side contractors, not only for their repairs but also largely as 
regards new materia! for extensions. In addition to the work- 
shops which have been previouslv referred to, the station is 
equipped with a large drawing office end staff. where some of 
the main engines, including one of 2.000 1.H.P., and other im- 
portant parts of the plant have either been designed originally 
-or re-designed. the construction or re-construction. as the case 
may be. being subsequently largely carried out in the cor- 
poration's workshops. These shops are well equipped with 
machine tools which, as is absolutely necessary. are capable of 
handling the largest parts of the generating plant for repair 
purposes. When not engaved on repairs the shops are kept 
going on new work. In addition to sirainers and other parts 
in connection with the condensing plant, a large number of the 
valves required for recent extensions, from high-pressure steam 
valves up to 48 in. diameter exhaust valves, have been made in 
the corporation's shops, 

It will be readiiv understood that the advantage of having 
‘such great facilities for works of construction and repair on the 
premises cannot be overestimated when such large and im- 
portant contracts are being supplied from the Deptford gene- 

rating station. 
Cosr PER UNIT. 

Finally. we may mention the fact that the total working costs 
(excluding capital charges) per unit sold of the London Electric 
‘Supply Corporation are considerably lower than those of any 
other London company. From the well-known statistics of our 
contemporary. the " Electrical Times.” we notice that the 
lowest costs of the Metropolitan companies for the year 1911 
are as follows :— 


Total working costs 
per unit sold. 


London Electric Supply Corporation. ........cccceceeeeeenes 0-82d. 
South Metropolitan Electric Light & Power Co.......... 1-01d. 
South London Electric Supply Corporation ............. ]1-03d. 


City of London Electric Lighting Co. ......Luuuuuueeeeeeee ]-05d. 

Charing Cross, West End & City Electricity Supply Co. 107d. 
The close similarity between the results obtained by the other 
companies is almost as noteworthy as the excellent figures 
which place the London Electric Supply Corporation at the 
head ofthelist. We purposelv omit tlie Central Electric Supply 
Co. from the above comparison as that company is on a different 
footing from the others. 

Last week we had the privilege with other Press represen- 
tatives of inspecting the Deptford station and comparing the 
‘old plant with the new. At a luncheon which followed, Mr. 
Stewart Bain, managing director of the company, in proposing 
the toast of the Press. mentioned that the last Press visit was 
4n 1889, and during that vear Mr. Edison visited the station 
and expressed himself as ver v doubtful as to the success of 
the whole scheme. Mr. T. E. Gatehouse responded, and other 
‘speeches were made by Mr. H. Carpmael, Mr. G. W. Partridge 
and Mr.W. Rutherford, which brought an extremely interesting 
‘visit to a close. 
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THE THEORY OF THE SUBMARINE TELEGRAPH 
CABLE.* 


BY H. W. MALCOLM, D.Sc, 


(Continued from page 613.) 


Summary.—In this series of articles an account is given first of the 
work of Lord Kelvin leading to the discovery of the “ KR" law and to the 
most simple form of arrival curve. The shape of the arrival curve is 
dependent on the signalling apparatus; and to obtain the curve under 
practical conditions the apparatus must be taken into account. Aftera 
discussion of the general theory of the propagation of signals in cables, a 
method is developed for obtaining arrival and sending curves by sim ple 

calculation, for any form of apparatus. The method is illustrated by 
many examples, and is applied to derive the theory of the use of apparatus 
such as arrangements of resistances and condensers, inductive shunta Mur 
artificial leaks, and to show the influence which they exert on the sha 
the arrival curve, and, therefore, on the maximum speed of inkl, 
The results are expressed in practical units and are contained in tables, 
and they are applicable to cables of any type. vIn conclusion, illustrations 
are given of the use of arrival curves to huild up a message, at different 
rates of sending, whereby the influence of the apparatus can be rendered 
evident. ———— 


SENDING THROUGH A CONDENSER. 


From (100), when the sending a pparatus Z, ìs a condenser of 
capacity K,, 


KI 
ids d. jte Sedi moe. docu uc (100) 
and the expansion is 
x? 
Gera 2. o. (107) 
"Rl| sec?z4- "| 
r 
When the distant end is free, (101) gives 
—K! 
t t= eo GR Ge he ok, a ae LOS 
Cot z zK, (108) 
and the expansion is 
zt 
9 =e 
C, -X 2Ee Ku? NE (109) 


cot r=’ 
RI] cosec?*z— |] 
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The roots of the equations (106) and (108) are given in Table 
XII., XIII. and VIII. for K,=K//10 and K,— K//20. Fig. 30 
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Seconds. 
Fic. 30.—SENDING CURRENT. San Francisco-HoNOLULU CABLE, WITH 
SENDING CONDENSER. 


Curve A....Ke=KJ//10=87'5 mfds., distant end to earth. 
»  B....Ditto. Distant end free. 
» C....Ke=K!/20=43°7 mids. Distant end to earth. 
»  D....Arrival current, corr:sponding to A. 
»  E....Ditto, corresponding to C. 


A, B, C, shows the curves representing (107) and (109). They 
are plotted from Tables XXXVII., XXXVIII. and XXXIX. 
The effect of the 87-5 míds. condenser is to cut down the 
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Table XXXVII.—E,—K//10—87-5 mfds. Fig. 30, Curve A. Distant Table XL.—F'g. 31, Curve A. 
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C^ 106-84 44:86 26-19 17-69 13:00. 8-24 | 5-40 | 372 268) Pi pe ee Pd Mc a dud 


is plotted from Table XL. Curve B is reproduced from 
Fig. 30, C. 

The effect of the resistance placed in series with the condenser 
is to render the curve of sending current less steep. Without 
resistance the current into condenser and cable is infinitely 
great at the moment of contact (inductance zero). When 
resistance is inserted the initial current is finite; in the present 
instance it is 2,010 microamperes per volt. As time increases 
the two curves cross, and the resistance + condenser curve 
is the upper, as shown in the diagram. Thenccforth the current 
with added resistance is greater than without. With further 
lapse of time the curves run together, and by time t=0-9 sec. 
they are very nearly coincident. The areas enclosed by the two 


Table XXXVIII.—K, = K//10--87-5 mfds. Fig. 30, Curve B. Distant 
End Free. 
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Table XXXIX.—k,- K//20.-43-7 mfds. Fig. 30, Curre C. Distant 
End Earthed. 
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sending current very considerably. It is to be observed that 
the curve with distant end free approaches the zero line more 
rapidly than the curve with distant end to earth. At t—0:4 
second, where Curves A and D cut, the received and sending 
currents are equal. The difference between the areas of 
Curves A and D is the charge in the condenser. 


Microampgres per sending volt. 
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Fia. 31.—SENpING CURRENT. Sawn FRANCISCO-HONOLULU CABLE. 
REcEIVING ENpD TO EARTH. 


Curve A....With condenser Ka— K/,20 =: 43°75 mfds., and Resistance 
Re= R//10=497°5 ohms. 
B....With condenser alone. 


SENDING THROUGH a RESISTANCE AND A CONDENSER. 


If, in addition to the condenser K, a resistance, R,, be 
i l : KRP 
placed in series before the cable, then, in (100), R.— ax 


LU 


curves and the axes are equal, and represent the charge in the 
condenser. The importance of the small rheostat inserted at 
the apex of the duplex bridge in adjusting the duplex balance 
i8 well known.t 


must be substituted for Z. Hence the equation to determine 
Tis, when the distant end is to earth, 


"E KR? \ 
tan r= RI (R,— eK, J 


The corresponding expansion is 


(110) 
VOLTAGE ON CABLE WITH SENDING CONDENSER. 
Since the voltage V, on the end of the cable is connected with 
the sending voltage by the equation 
Vi Yum Cs 
it follows, from (89), that 


x? 


da a (111) 
zr 


ix 2R, tanz d 
RI Rte sec r] 


, e Í s . e 
When the receiving end is free the equation for x is 


V =V, -Z0 =- lZ cosh Pl+2osinh P) č 
0 t "ZZ, cosh Pl+ Z, sinh Pl) 4- Z(Z, sinh Pl+Z,cosh Pl) 


rR, Kl . (114) 
cot r= Re ok. oS Pe ees (112) | When the distant end is earthed, Z,=0, and (114) becomes 
and the corresponding expansion is oa ee MID) 
rt l+ coth Pl 
9Ee Kè ' 0 
C -X Tox. vU - « (113) | When the distant end is free Z,— x , and 
Á Rif RI” —- -+¢03ec? z | j . V (116 
| r En x 
p deeem. | ee Ss 
When R,=RI/10=497-5 ohms and K,=KI/20=43-7 mfds., It tanh Pl 
equation (110) becomes | | | | WM 
—rz 90 As an example, the case when Z, is a simple condenser must 
t = n 2 ' ; 
on T— 10 e r: suffice. Here, for Z, = has to be substituted. 


* Microamperes per volt. 


the roots of which are contained in Table XX. Fig. 31, A, 
m t C. Bright, “Engineering,” 58, p. 838, 1801. 


* Microamperes per volt. 
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The equation for z is | 
K, 
cot z—T v, Ge ae te 4e ee & (100) 
and the expansion is 
r?t 


-—  — 
r 
mE 
sin £ cos T 
When the distant end is free, the equation for z is 
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and the expansion is 


(118) 
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The roots of equations (106) and (108) are contained in Tables 
XII. and VIIL., for the value K,=K//10=87-5 mfds. Fig. 32 


Mitlivzl?s per volt of sexdivg battery. 
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Seconds, 


Fic. 32.—S4N FaaNcisco-HowonLr'nLu CABLE. VOLTAGE ON CABLE, 
WITH CONDENSER. 
Ks— Kl 110—875 mfds. 


Curve A....Recziving end to earth. 
„  B.... Ditto, fres. 


is plotted from (117) and (118) by the aid of Tables XLI. and 
XLII. Itis seen that the voltage on the sending end of the 
cable falls off very rapidly. In this case the curves do not 
begin to separate appreciably until about one second has 


elapsed. 
Table XLI.—k,-K//10—87:5 mfda. Fig. 32, Curre A. 
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Table XLII.—K.—= R//10—87-5 mfds. Fig. 32, Curve B. 
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* Millivolts per volt. 


EFFECT OF ABSORPTION. 


It is of importance to observe how far the shapes of the 
curves which have been found are influenced by absorption. 
Suppose that the total dielectric resistance of the cable is at 
first 1 megohm, increasing at the end of one minute to 10 
megohms. Then, roughly speaking, to the current in Fig. 27 
must be added an absorption current of the order of 1 micro- 
ampere, decreasing to s microampere at the end of one 
minute. This current may require consideration in adjusting 
the balance of the duplex bridge. It will be evident later, 
when continuous leakance i8 considered, how the exact value 
of the current may be obtained, and it will also be seen that 
even a greater value of the absorption would not affect appre- 
ciably the signals at the receiving end. 


SINGLE LEAK IN A CABLE. 


A question which has been much discussed is the effect of à 
leak in increasing the speed of working of a cable. Suppose 


Fia. 33.—SiNGrE LEAK IN A CABLE. 


that the leak Z,, divides the cable into two sections of lengths 
y and l—y, as in Fig. 33. Then C,— C, and C, —C,, and for a 
periodic source the following equations hold :— 

V,=V,tZ0, 

Ys eem ZC m 

VeA " ` . . . . . . . . . 

V,=V, cosh Py—Z,Co sinh Py. eee 019) 

C, C, cosh Py—V,/Z,. sinh Py . a 

V,=V, cosh P(I— y) —Z,(C,—C.,) sinh P(I— y) 

C, — (C, — Cn) cosh P(l— y) — V,/Z, sinh P(I— y) 
From these seven equations in eight unknown quaniiiies the 
ratio of any two can be obtained, say V, and C. Hence, by 
elimination and simplification, 


DM wm X 
(Z.4- Z,) cosh Pl- [Zot 2) sinh Pl 
! 3 
x (Z, sinh Py-+Z, cosh Py) (Z, sinh P(l—y) + Z. cosh P(l-—y) 
Z, 
In particular when Z.=Z,=0, (120) 
O= —r . * (121) 
Z,sinh PL+? sinh Py sinh P(/—y) 


"P 


The general expression (120) is not symmetrical in Z, and Z,; 
that i3 to say, the signals received depend on the direction of 


sending. 


SIMPLE LEAK AT THE MIDDLE OF THE CABLE. 


Consider first the case of a simple resistance leak, Ra. in à 
cable earthed at both ends. When the leak is at the middle, 
y —l— y, and (121) becomes 


V 
es : o 0 
eae ^ c E (122) 
psn rer BH 3 
Proceeding in the usual manner, 
RI . 7 re 
f(z) = m T+ OR. sin 979 
2 
sin 970, 
x —2rk. 2) 
0 / = Vo. ss s (128) 
r tan , RI 
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a". ; RI 
When sin 27 0, f(x) = =. 
x orla , RI. 
and when tan 977 R” f(x) — per 
Hence the required expansion is | 
(2m m?! i at 
C= _ LS UT J, (124) | 
RT FRE) 
RH x 
Let 4R,,—R!, or R,,=—1,244 ohms. Then (123) becomes 
tan = ld and the value of : may be taken from Table IX. 
Fig. 34, Curve A, is plotted from (124) and Table XLIII. 
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Vicroamperes per volt. 


Secon 1s. 
Fic. 34.—ARRIVAL CURRENT. Sax FnaNcisco-Hosorunce CABLE 
ENpbs EARTHED. 
A....Loakof Rm- R! $— 1,244 ohms. ` 


Curva 
» B....Noleak; Ra -œ. Ordinates half actual siz. 
»  C....Condenser jeak. Km — Ki; !0-87°5 mfds. Ordinates half actual size. 


Fig. 34, Curve B, is the same as Curve A in Fig. 2, drawn to 
half scale for the pur pose of comparison. | 

It is seen that the effect of the leak, while it cuts down the 
steady value of the current to one-half its former value, is to 
improve considerably the shape of the arrival curve. By 
using a still smaller leak a still greater improvement in shape 
could be attained, with consequent increase in speed of work- 
ing, provided that the sensitivity of the recording apparatus 
were increased so as to keep pace with the diminution in the 
arrival current. 


Table XLIIL —Fig. 34, Curie A : 
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4, — | 3-09 003! | 

44 — 0-03  ... | i 

m=1 +|162-26 65-49! 26-44/ 10-67. 4:31. 0-70| 0-05 

^» 24 10-67; 0:28! 0-01 aie 


* Microamperes per volt. 
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C,* -002 42.98. 16-76 | 3847. 62-02 103-33 145-03 |179-09 192-43 |199-70 
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CONDENSER LEAK. 


If the leak Z,, consist simply of a condenser, K,,, then in (122) 
—KRP 


air must be substituted for Z,. Henze 
x: Kn xr (mmt 
aC IÍ-——— i ts, . 08) 
r RI |. ot: J 1 
x 
where tan ER : 2 (126) 
2 K, t 9 
The roots of (126) when K,, — K//10, and tan ae are 


twice the roots contained in Table XII. Fig. 34, Curve C, is 
plotted, to scale one-half, from (125) and Table LXIV. 

The effect of the condenser leak 1s, as might have been antici- 
pated, to render the arrival curve less steep. 


(To be continued.) 


ULTRA-VIOLET RADIATION FROM ORDINARY 
ILLUMINANTS.* 
BY M. LUCKIESH. 


The visible spectrum extends into the short-wave region to about 
400 pu, and it is, perhaps, safe to state that for moderate intensities 


Transmission. 


420 410 


280 300 320 340 360 389 400 


7m Wave Length. 
TRANSMISSION CURVES OF Two SAMPLES OF GLASS. 


no harmful physiological effects arise from radiation of longer wave- 
length than 350 uu. : 

Photographic plates ordinarily used are sensitive only to the 
short-wave visible light and the ultra-violet rays. The plates 
used in this investigation were ordinary lantern-slide plates 
sensitive from the blue-green region throughout the ultra- 
violet spectrum. | 

The short-wave spectra of various illuminants were photo- 
graphed with equal exposures both as to time and intensity. 
A magnesium-carbonate block was placed above, and in the’ 
same plane with, the photometer. A quartz spectrograph’ 


as which has an optical system transparent to ultra-violet rays 


was placed with its collimator inclined toward the akis of the 
photometer bench, its slit receiving light from the block of 
magnesium carbonate. In this manner all illuminants could 
be balanced photometrically against a standard tungsten lamp. 
At the instant a balance was reached the operator could, by 
means of a bulb and photographic shutter, give the proper 
exposure. 

Dr. W. Voege, in the “ E.T.Z.” (June 3, 1909), showed 
qualitatively the transmission of various kinds of glass. No- 
quantitative results were given, therefore it may be of interest 
to show actual transmission curves of certain kinds of glass. ~ 
The diagram shows curves for thin lead glass used in incan-- 
descent lamp bulbs and for thin Euphos glass. The curves 
really represent the transmission minus the reflection, because 
at the surface there was about 10 per cent. reflection. 

It appears that when glass is used over any commercial , 
light source there can be very little harmful effect when 
moderate intensities are used. E: 


* Abstract of an article in the ^ Electrical World.” 
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THE CONTRACT SYSTEM OF 
FOR ELECTRICITY. 


There has been of late a good deal of discussion in this 
country as to the discovery of better methods for popularis- 
ing electric supply; and, curiously enough, this has syn- 
chronised with a similar discussion in Germany. Both here 
and there it is thought that the gas interests control too 
large a portion of the field ; added to which, there is also 
a kind of unexplored territory in which candles and oil 
lamps are the only illuminants known. All sorts of remedies 
have been suggested; and, though the suggestions mav 


CHARGING 


differ, there seems to be some real substance in the thought 
underlying them all, which is that the engineer would be a 
more efficient propagandist if he were more of a man of 
business. In these days the “ business man " is the out- 
ward and visible embodiment of success ; and it is natural 
enough that recourse should be had to him for help in an 
It is not perhaps very easy to submit the 
business spirit to a rigid analysis. When dealing withthe 
prospective consumer it 1s clear that the art of peaceful 
persuasion is the thing to be cultivated, that is, the art of 
suggesting in a perfectly honest manner that the thing the 
consumer wants is, as a matter of fact, the thing vou actually 
have to sell. In medical circles, this art, so necessary to 
success, is called bv the name of the “ bedside manner " ; 
for default of a better term we call it in our sphere of life 
the “ business instinct.” 

However, apart from these general considerations, it 
mav be opportune to call attention to a method emploved 
on a considerable scale abroad (but to a very limited extent 
in this country), by which numbers of small consumers 
This is the contract 
system, or to use the frequently recurring German expression, 
the * Pauschal tariff.” It 15 a method employed on a very 
large scale with all sorts of modifications of the root-prin- 
ciple mostly in connection with small installations. We 


emergency. 


have been secured for electric supply. 


give in the present issue an abstract of an article which 
deals with the general outlines of such schemes.  Unfor- 
tunatelv we have not been able to include a long table of 
statistics which Herr Bercovitz supplies. This table has not 
been omitted because it is unimportant, but rather because 
it would require more space than can be convenientlv 
alloted to such a matter.. However, the outlines of the 
system are clear enough in all their naked simplicity. The 
main idea 1s that on some basis or another a vearly contract 
is made with the consumer to supply him with all the light 
or power he requires. Perhaps, however, this states it 
rather too crudely and simply; there are in most cases, 
undoubtedly, some limitations included in the contract, and 
Herr Bercovitz’s tables are mainly interesting, inasmuch 
as they state such limitations, together with the prices 
charged and the basis of the various contracts, in 53 different 
stations. The most ordinary limitation is one in which the 
amount taken by the consumer at any moment is limited 
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to an agreed maximum, and this is carried into effect by 
installing a maximum cut-out. In other cases, some sort 
of time-switch arrangement is used to prevent overlapping 
of loads due to power and light. And there are many other 
items of interest for which the original article must be 
consulted. 

Naturally enough, under this system, meters are not used 
at all, although in almost everv case the central station 
reserves to itself the right to charge bv meter, a right which 
appears to be scarcely ever exercised. Some stations 
appear to contract for unlimited amounts of power in this 
way; others contract for a maximum of 250 watts, and so 
on. There are, indeed, as already hinted, all sorts of regu- 
lations and variations, each station having its own ideas, 
though all conform to the notion of charging a definite 
agreed amount for a given installation. 1t is probably the 
simplicity of such a plan which has caused its expansion over 
such a large part of Germany, and also in many other 
countries, such as Norway and Holland. Undoubtedly 
it has been very successful in the sphere in which it has been 
hitherto applied ; it has the merit of doing away with the 
meter, and incidentally with all disputes connected there- 
with, and anybody who would like to know the many 
diversities of the contract system, the different schemes 
which can be made the basis of the contract (e.4., kilowatts 
installed, maximum demand, number and size of lamps, 
positions of lamps on the premises, rights of limited or 
unlimited user, &e.), should consult the table to which we 

have drawn attention above. 

.— It will naturally be asked what has been the financial 
result of such a system, and the reply is that evervbody 
seems to be satisfied. ‘The prices charged are subject to a 
great deal of variation, largely the result of local conditions. 
in Germany the price obtained for lighting seems on this 
gvetem to work out on an average to £17. 17s. per kilowatt- 
year with maximum cut-outs, that 1s to sav, on this system 
the consumer is prevented by the limiter from taking more 
than a pre-arranged maximum, which thus forms the basis 
of the contract. The price per horse-power-year for power 
in Germany seems to be on an average £9. 17s. These 
puces probably compare fairly favourably with those 
obtained when a meter is installed, especially when account 
is taken of the fact that load-factors must be considered 
in weighing results. 

Of course, the first objection that occurs to everybody is 
that the contract system is likely to encourage a wasteful 
consumption of energy ; lamps may be left burning un- 
necessarily, and there are many other ways in which an 
ingenious mind could discover possible methods of abuse. 
But in practice there seems no reason to suppose that any- 
thing of the kind happens. Perhaps in the case of incan- 
descent lamps the consumer remembers that lamps cost 
money, and that it is well to husband their lives as long as 
possible ; and the same sort of reminder in a slightly different 
form appeals to the pocket of the consumer who might be 
indisposed to check wanton waste in motors or arc lamps. 
There seems, in fact, to be no substance in the suggestion 
that the contract system encourages uncontrolled waste 
to such an extent as to make the method commercially 
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Tt seems under suitable conditions to do exactly 
the opposite, and it certainly effects that much-to-be-desired 
object of removing suspicion and uncertainty from the mind 
of the intending consumer. It may be that on British soil 
it would be equally successful in similar cases, especially 
as there 1s at the moment a very large amount of experience 
which has been accumulated in Germany on the subject. 
As far as we are aware it has been successful, but it has not 
made much progress. 
lighting is the only load to be expected it is worth gre 


valueless. 


It has obvious limitations, but when 
ater 
consideration. 


REVIEWS. 


(Copies of the undermentioned works can be had from TAE ELECTRICIAN Omes, post 


free, on receipt of published price, adding 3d, for books published under 2s, Add 
10 per cent. for abroad or for foreign books.) 
eme 
La Costruzione delle Linee Elettriche Aeree. By [rato 
A CE (Rome, 1912; Cromo-Tip di Carlo Colombo.) Pp. 


326. L^7.5 

The italians have a well-deserved reputation for the excel- 
lence of their constructive work on overhead lines for indus- 
trial purposes. The pioneer installations— Paderno-Milan, 
the Valtellina Railway, and the power network round Vizzola, 
familiar to many British engineers, may still be regarded as 
models of the best European practice on high-tension lines. 

The author of this book, Dr. Brunelli, besides having at his 
disposal information on tlie numerous Italian schemes in opera- 
tion, has the special qualification for his task of being Inspector- 
General of Telegraphs. His professional experience gives 
weight to his advice on practical points, and it also enables him 
to employ the touchstone of practice in dealing with the theory 
and calculation of overhead lines and their accessories. 

The book 1s intended to be a complete treatise on the subject, 
so that anyone engaged on overhead work may find in it all 
the theoretical investigations and practical data that are neces- 
sary. The arrangement of the subject matter is based on the 
essential elements of an electric line, z.e., the conductor, the 
insulator and the pole or support. In the first three chapters, 
the author treats descriptively the characteristic properties of 
the materials forming each of the elements and gives useful 
information on the choice of the types suitable for telegraphic. 
telephome and power line work. 

Under the heading of conductors, the comparative merits 
of steel, aluminium, copper and its alloys are clearly stated. 
In the chapter on insulators the choice between porcelain and 
glass 1s considered, together with the modifications of shape and 
size When these materials are used for weak or heavy currents 
and different pressures. Particulars are also given of the usual 
tests. In the chapter on line supports the technical and 
commercial aspects of the use of wood, steel, lattice work and 
reinforced concrete are discussed at some length. 

The second part, comprising four chapters, is devoted to the 
analytical treatment of the forces which the line and its sup- 
ports have to withstand. The designer is furnished with simple 
formule to guide him in securing stability and permanence 
in the completed installation. The mathematics are generally 
quite elementary ; where the higher branches are required, the 
investigations are printed in small type, and can be omitted 
without ser lously diminishing the value of the final formule. 

The remaining two chapters deal with the practical work 
involved in laying out the line and erecting the poles and wires. 
The author has made a good selection of methods from his own 
experience and that of his professional friends occupied with 
special branches, such as the supply to light railways and inter- 
urban tramways. 

In an appendix a short account is given of the problem of 
strains in submarine cables when being laid or raised. 

Throughout the book the author has fully realised the impor- 
tance of careful design with overhead lines, as, when faultily 
constructed, they are more liable than any other part of the 
equipment to cause a breakdown in the supply. 
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There are not enough examples giving actual sizes of lines 
and poles for specific duties, and the tables of data are rather 
meaure, Apart from the diagrams necessary in the analytical 
treatment, the illustrations are few and not very good. The 
printing is clear, but the paper covers (unfortunately common 
in Continental books) give the work an appearance of mean- 
ness, unworthy of the high quality of its contents. 

eee J. R. Dick. 
Dynamo and Motor Attendantsand their Machines. By Fray 
BROADBENT. -— Gthedition. (London, 1911: N. Reat-ll& Co.) Pp. 
vil. +152. ls. 6d. net. 

The popularity of this little book is shown by the fact that 
it has now reached its sixth edition. The author is most 
careful to state that the book is not intended to be a scientific 
text-book on dynamos and motors, but of course a fair amount 
of theory was necessary for such a work. 

Taking the book as a whole, it undoubtedly should be of 
great service to dynamo and motor attendants. The sections 
devoted to mechanical considerations, breakdowns, repairs, 
&c., are particularly good. The author has written in a very 
clear and concise manner and in a style well suited to those for 
whom the book is intended. 

There are one or two curious misprints. Water is split up 
to form orogen, and hydrogen, and. belt. speed is given as 
revs. per min. x diam. m inches-++ 4. Such misprints as this 
should be most carefully guarded against in a book of this tvpe. 

The necessary theory is on the whole given in a satisfactory 
manner. We can sympathise with the author in the difficulty 
of explaining the reading of an alternating-current voltmeter. 
but we think he makes an unfortunate use of the word " aver- 
age " in saving " the formula is the virtual or average E. M.F. 
as read on a voltmeter.” The word " effective ` might have 
been used with advantage. The curve on p. 132 scarcely 
bears out the author's correct statement that the starting 
torque of an induction motor varies as the square of the volt- 
age, and we hardly think that the average reader of the book 
will derive much benefit from the theory put forward for the 
single-phase induction motor—viz., that of two fields rotating 
synchronously in opposite directions. However, the greater 
part of the theory given is such that the average. dynamo 
attendant should be able to master it. 

The little book is wonderfully complete. its 150 pages being 
filled with useful information. The arrangement of the sub- 
ject matter is good, and there is a serviceable index. 

A. E. C. 


The Modern Locomotive. By €. Ensar ALLEN. (Cambridge, 1912: 


University Press) Pp. viii. 174. Is. net. 

This hook forms another volume of the series of the Cam- 
bridge Manuals of Science and Literature whose acquaintance 
we recently made in reviewing " Electric Traction on Rail- 
wavs.” by Mr. A. G. Whyte. In this case the author's object 
is to sketch the general principles governing the design and 
working of a modern locomotive and to trace the broad lines 
of development from its comparatively simple predecessor 
of 25 or 30 vears ago. 

After a few paragraphs which appeal to the sentimental 
interest that may be aroused by the subject of the book to the 
detriment, we gather, of the electric locomotive, the intro- 
duction contains some very useful information regarding both 
the design and performance of steam locomotives from the 
earliest days up to the present time. The question of steam 
generaijon is then exceedingly fully dealt with, the various 
questions of boiler design, superheating, thermal storage and 
feed heating being adequately discussed, Other chapters 
deal wich utilisation of the steam, frames and running. gear, 
stability, performance and speeds and compounding. A 
useful though short bibliography 18 given. 

By way of a question rather than of criticism, may we ask 
exactly for whom this book is intended. The author savs it is 
not for specialists, but for a wider public, That being so, it 
would seem that he has plunged rather too hurried!y into 
technicalities, and has indulged im mathematics without 
sufficient introduction. If the book is really intended for a 
general public, a revision in which some of the statements are 
rendered into more everyday language would seem an ad- 


vantage. A.particular case is to be found in the paragraphs 
dealing with mean effective pressure on p. 90. The general 
pubhe, even the general thinking public, will have some 
dificulty in. understanding the argument as it stands at 
present. Again, though the get-up of the book is excellent, 
its small size tends to indistinetness in some of the drawings 
owing to the abundance of detail and the large reduction. 

The “General Arrangement of a Modern Locomotive,” on 

p. 19. may be taken as an ¢xainple of what we mean. We 

think, too, a glossary might be added with advantage. 

Notwithstanding these drawbacks, however, the book is 
well worth the study of anvone interested in this important 
subject, 

Standard Metric Equivalent Tables Comprising Weights, 
Measures and Prices in Francs and Marks. (London: Tno 
Central Translations Institute.) ds. net. 

The title of this production is almost sufficient description 
of its character. We need only sav in addition that the tables 
are printed on a large card suitable for hanging up in the office 
or shop. By its means practically every equivalent between 
British and metrie weights and measures, and also between 
sterling prices and the equivalents in franes and marks per 
foot. per yard. per square foot, per square vard, per cubic foot, 
per gallon, per Ib., per cwt. and per ton measurement (40 
cubic. ft.) is ascertainable. In the present chaotic state of 
international weights and measures it should, therefore, be 
found exceedingly useful. | 
Four-Place Tables of Logarithms and Trigonometric Functions. 

Unabridged E liton, Compiled by B, V. HUNTINGTON. (London: 
E.& F. N. Spin.) Pp 32... 3s. net. 

This book differs from the usual run of logarithmic tables 
in that angles are expressed in degrees and decimal parts of a 
degree instead of in degrees, minutes and seconds, To facili- 
tate conversion to more usual units a table is provided. Apart 
from this, the tables usually required by mathematicians and 
students are given in quite a stereotyped form. To facilitate 
reference a marginal index is provided, and the reader in the 
preface is instructed that “in using the tabs at the side of the 
page, put the thumb on the desired tab end throw the free 
pages over." Apparently certain. branches of learning are 
not so widely spread in the United States (where the book is 
published) as we are sometimes led to believe. 
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AUTOMATIC TELEPHONES AT THE G.P.O. 


An interesting demonstration was given by the Automatie 
Telephone Mfg. Co. on Friday last, bv permission of His 
Majesty's) Postmaster-General, of the working of the auto- 
matic telephone exchange which has just. been completed at 
the General Post Office, London. This is the second auto- 
matie telephone exchange to be opened in Great Britain, and 1s 
known as the " official switch.” [t provides intercommuni- 
cation among the various departments of the Post Office, as 
well as providing connections with the Central Exchange. 

The automatic system was installed so that officials and 
heads of departments might have a practical demonstration of 
the working of the automatie svstem, which has proved so 
successful in other countries, and which it is proposed to intro- 
duce on a large scale here, as is evidenced by the recent order 
given to the Automatic Telephone Mfg. Co. for automatic 
equipment for Leeds to replace the existing manual switch- 


board. This installation will operate 6.800 lines in the manm 
exchange. In addition, it is proposed to change about 3,000 


lines at present. being served in. branch exchanges. The new 
building at Leeds, which is being erected to aceommodate this 
equipment, will be ready in some six months, and it is expected 
that within 12 months the entire installation will have been 
completed. The building is designed with a capacity for 
15,000 automatic lines. 

To the G.P.O. Automatic Exchange 350 lines are connected, 
some serving private branch exchanyes in various parts of the 
Citv ; there being in all approximately 800 telephones operated 
through the official automatic switchboard. The apparatus is 


Mati]. a 
dress : 


Wiper" it 
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installed in a small room in the basement of G.P.O. West, one 
of the advantages of the automatic system being that it does 
not require constant attention, and may be placed i in much less 
elaborate quarters than are required for manual switchboards. 

The equipment is of the same type as that recently installed 
at Epsom, of which a very full description is given in the July 
issue of the “ Post Office Electrical Engineers’ Journal." A 
description of the system, which is the Strowger system that 
has proved so successful in America, has appeared on more than 
one occasion in our columns. (See THE ELECTRICIAN, Mav 19, 
1911, p. 200.) It should be noted, however, that meters are 
not installed at the Post Office Exchange, this being the only 
feature in which this exchange differs from that at Epsom. 

The Epsom installation has, we understand, been entirely 
satisfactory, both to subscribers and to the Postal authorities. 
As an indication of the favour which the automatic telephone 
has found with telephone subscribers in that vicinity, it is 
stated that the traffic has increased 60 per cent. since the auto- 
matic service was begun on May 18 last. 

The "official switch ` has already proved its value as a 


time-saver, over 10,000 calls being registered on the first dav of 


itsoperation ; and it has been welcomed by the staff, who appre- 
ciate one great feature of the automatic system, i.e., the instant 
disconnection that is obtained at the conclusion of a conversation. 

It is understood that the Post Oflice will, in addition to the 
installation at Leeds, in the very near future introduce the 
automatic equipment into other important towns, Portsmouth 
and Brighton being amony those for early consideration. 

On account of its economy of maintenance and operation, 
it is expected that in time automatic equipment will ulti- 
mately result in a general reduction in telephone rates. While 
the introduction of automatics has been more rapid in the 
western hemisphere, particularly in the United States, 
Canada and Cuba, it is known that the principal Governments 
of continental Europe have ordered or are about to order 
automatic installations. | 

A feature of the automatic apparatus is its durability. Ex- 
changes that have been under severe operating tests for eight 
years show no appreciable wear, and it is the claim of those 
interested in the manufacture of automatic equipment that the 
switchbuards have a far greater life than the manual type. 

In this connection we were shown, on Friday last, an inter- 
esting test that is being made by the Post. Office officials to 
ascertain the durability of the apparatus. An electric motor 
has been connected so as automatically to ` make calls " every 
few seconds, a single selector switch and connector switch 
having been dd for this purpose. In this way it is possible 
ina day or two to obtain the same amount of wear as the appa- 
ratus would receive nor mally in a vear's operation. That there 
is little doubt that the apparatus will successfully come 
through the test is shown by the fact that in a test made by the 
Company the apparatus was still in good working condition 
after calls (registered. by recording meters) aggregating 80 
years of average use. 


ELECTRICAL NOMENCLATURE 


In our issue of August 7, 1908, we published a schedule of 
terms with definitions. which had been issued by the sub-Com- 
mittee on Nomenclature of the International Electrotechnical 
Commission. The schedule included those terms with initial 
letters from A to G inclusive. We have now received from the 
British Electrotechnical Committee * a pamphlet containing 
a second instalment of electrical terms adopted by them. These 
are set out below. 

SUPPLEMENTARY TERMS (A To E). 


Absclute.—A svstem of magnitudes is said to be absolute when all the 
magnitudes of the system can be defined in terms of units adopted as 
fundame intel, 


s The s -— C oipiitteort on Nouenelat ure Consists of Mr. A. p. Trotter 
(chairman), Messrs. S. Z. de Ferr anti, W. Duddell, F. R.S.. R. Hammond, 
R. W. Hammond, H. W. Miller, F. H. Nalder, Dr. A Russell, Mr. A. 
Siemens, Dr. S. P. Thompson, F.R.S., Mr. C. H. Wordingham, and Mr. 
P. F. Rowell. 


An instrument for absolute measurcinents is one which can be stan- 


dardised by means of measurements which involve only the fundamental 
units. 


Adnittance, —The reciprocal of impedance. The quotient obtained by 


dividing the current in a conductor by the electromotive force which pro- 
duces it. 


A half period. (See Period 


Alternation.—A term not recommended. 


and Frequency.) 


Antenna.—A conductor or system of conductors for the emission or 


reception of Hertzian waves. 


Bulancer.—A motor-generator or accumulator used to equalise 


differences of potential between the different wires of a multiple-wire 
system. 


Ballistic, — An instrument in which the period of the moving part is long 


compared with the time of the duration of the transient force which the 


instrument is intended to measure. 

Bifilur Suspension.—'lhe suspension of the moving part of an insiru- 
ment by two threads, so arranged that the restoring force is mainly pro- 
duced by gravity. 

Bow.—A bow-shaped appliance for effecting a sliding connection 
between an overhead conductor and an electrically -propelled vehicle. 

Carce!.—The name of a standard oil lamp, the official standard of 
candle- power used in France. 

Characteristic.—-. curve or graph representing the relations Lecween 
two magnitudes, which characterise the behaviour of an apparatus—e.q., 
the exciting current of a dynamo and the electromotive force generated. 

Charge.—(a) Of a conductor. The total quantity of electricity on it. 
(^) Of an accumulator, (See Accumulator.) (c) Of a condenser. (See 
Condenser.) Verb to Charge.—The operation by whieh any apparatus 
receives a quantity of electricity, part of the whole of which it returns on 
discharge. 

Coercive Force.—-The magnetic force required to annul the residual 
magnetism of a substance. 

Coil.—-One or more turns of a conductor wound side by side in one or 
more lavers. 

Conde nser.— An apparatus consisting of two conducting surfaces sepa- 
rated bv a dielectric. 

Conductance.—-The conductance of a conductor is the quotient of the 
current by the potential difference between the terminals of the con- 
ductor, usually expressed in Mhos. 

Conductivity.—The conductivity (specifie conductance) of a substance 
is measured by the current which flows parallel to an edge theoug a unit 
cube of the substance, when unit difference of potential is maintained 
between the two faces perpendicular to that efg% "ha reciprocal is 
Resistivity. 

Conductor.—A body or substance which permits the passage of 


electricit v. 


Counter Elvetr8motive Foree, or Back-elictromotive Force.- -An electro- 
motive force which opposes the How of the current in the circuit. 

Decohere.—-To restore a coherer to its originel state of resistance. 

Delta.— \ mode of connection in three-phase alternating-current works 
ing, in which three windings or apparatus are so connected that they may 
be diagrammatically represented by a triangle. X particular form of mesh. 

Diamaqnetie.— A substance having à magactic perincability less than 
that of a vacuum (units ). 

Direct Current.—-A term not recommended. (See Continuous Current.) 

Discharge.—(a) Of a Condenser: An operation which tends to bring 
the two conducting surfaces of a condenser to the same potential. (b) Of 
an Accumulator: An operation which tends to bring the two plates of an 
accumulator to the same pctential and which permits the chemical energy 
to be reconverted into electrical energy, and utilised in an outside circuit. 

Disruptive Discharqe.— The breaking down of a di lectrie under. elec- 
trical stress, accompanied by sparking. 

Eddy Current.-- A current induced in a conducting body either by a 
varying magnetic field or by the body moving ee to a fixed mag- 
netic field. 

Efficiency.--(1) In case of Generators, Motors, oneri. or Trans- 
formers: The ratio of the total output to (he total input. (For instance, 
in case of a separately excited synchronous generator the excitation- 
power should be added to the power received at the shaft.) (2) In case 
of Accumulators : (a) The ratio of the amount of energy available during 
the discharge to the amount of energy required during the charge (watt- 
hours) (b) The ratio of the amount of current available during the dis- 
charge to the amount of current require l during the charge (ampere- 
hours). 

El«ctrometer.— An instrument which utilises eleetrostatie forces for the 
measurement or comparison of differences of potential. 

Ertra Current.—An obsolete term. The current during the variable 
period on closing or opening an inductive circuit. 

Extra High Pressure.—(See Pressure.) 


ADDITIONAL Tervis (F To M). 
Factor of Safety.—ln mechanics, the ratio of the ultimate breaking 


stress to the maximum normal working stress. 

Farad.—In the practical system of units the farad is the unit of elec- 
trical capacity. It is inconveniently large, and therefore capacities are 
usually expressed in microfarads. 

Fanlt.— Any local defect in the insulation or continuity of a conductor 
which may interfere with its use. 

Feeder.—A conductor for conveving electrical energy from the place 
where generated or transformed to feeding- points or sub-stations. Feeders 
are not used for supplying consumers directly, owing to the varying 


pressure along their lengih. 
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Feeder Box or Pillar.—A box or pillar which may contain switches, 
links or fuscs for connecting fecders with distributing networks. 

Feeder, Neyative.—(See Return Feeder.) 

Feeding Point.—The junction of a feeder with the network. 

Ferro- Magnetic.— A substance whose permeability is geeater than that 
of a vacuum (unity). (See Paramagnetic.) 

Feld, El-ctromagqn:-tic.—(See Field, Magnetic.) 

Field, Electrostatic.—Any region in which there are electric linss of 
force, av m the space between a positively charged gnda negatively 
ehsre d surface. ` 

Field Maynel.— Any permanent magnet or electromaga^t employed for 
the purpose of providing a magactic feld. (Tt is incorr-et to speak of the 
field magnets of a dynamo or motor as its fields; they should be called 
Its magaets, if the term field magnets is too loug.) 

Field, Magnetie.— Any. region in which there are. meactic lines of 
foree, as in the space between or surrounding the poles of a magnet or 
within a magnetising coil, The strengih of the field is usually expressed 
in C.G.S. measure as the nuinber of lines per square centimetre. One 
line per square centimetre is called a gauss. (See Line and Maxwell.) 

Figure of Merit, of a Galvanometer.—ta) The deflection in millimetres 
per micro-amperc at a segle distance of 1 metre when reduced to a period 
of 10 seconds and a re istan e of 1 ohm. (5) The current in amperes 
required to produce a deflection of 1 millimetre at a scale distance of 
l metie. Sometimes expressed as the numberof megohms through w hich 
l volt will give that detection. Of a Telegraph Instrument.— The 
minimum current necessary to work the instrument with absolute 
certainty. 

Flame Are.— Nn gre in which the major portion of the light is given by 
the lame instead of by the electrodes. 

Flashing.—(a) Any process of manufacture involving the temporary 
electrical overheating of a glow lamp filament. (b) The coating of a glow 
lamp “lament with a laver of carbon by heating it electrically in a hydro- 
carbon vapour. 

Flashing Over. —"l he temporary formation of an are from brush to brush 
on a commutator. 

Flash Test.---The momentary application of a high electrical pressure 
between two conductors insulated from cach other. 

Fluz.—(a) Magnetic : The number of lines of magnetic induction which 
pass round a magnetic circuit. (See Induction.) (b) Photometrie : The 
whole luminous radiation of a beam of light, or the candle-power multi- 
plied by the solid angle of the beam. (c) Chemical: Metevial used for 
reducing or dissolving the oxides of molten metals in casting, soldering, 
brazing, &c. 

Foot Candl>.—The illumination produced by a source of 1 candle- power 
falling perpendicularl, on a surface at a distance of 1 foot from the source. 

Form- Factor.—-Vhe ratio of the effective value to the mean value of a 
periodic function. 

Fourth Rail.—(See Conductor Rail.) 

Friction Loss,—Loss due to meebanieal friction exclusive of windage. 

Frog.— In tramway overhead work. A fitting uniting two diverging 
troilev wires with a single wire (a) provided with a spring tongue, or (b) of 
the fixed type. 

Fuse.—The actual wire or strip of metal in a cut-out which is fused by 
an excessive Current. 

Galranometer.— An instrument for measuring small electric currents, 

Gap, Air-, Magnetic.— ny air space in a magaetic circuit. 

Gap, Spark.—Anv break in the continuity of a metallic conductor so 
arranged as to permit of an electrical discharge across the break. 

Gauge.—(a) A general term applied to various kinds of measuring in- 
struments. (b) ‘The thickness of a plate. or the diameter of a wire, on the 
inch, millimetre. or on any arbitrary seale. (c) The distance betweer the 
rails of a railway or of a tramway. In the case of a railway it is the 
distance between the inner sides of the heads of the rails. In the case of 
a tramway it is the distance between the inside edges of the tread of the 
rails—/i.e., over and including the grooves. 

Gauss, — X name given to the absolute electromagnetice unit of mag- 
netic induction in the C.G.S. system. (See Field, Magnetic and Line.) 

Generating Set.—VThe combination of a generator and a prime-mover. 

Glow Discharge. — X silent discharge of electricity through a gas which 
causes the gas to have a uniformly luminous appearance or glow, and 
which does not velatilise the electrodes. 

Glow Lamp.—<A lamp in which the filament or wire is caused by the 
current to glow or incandesee. A term recommended instead of incan- 
descent lamp in order to avoid confusion with the incandescent gas mantle. 

Gramm» Culorie.-—(Sre Calorie.) 

Great Calorie,-—(See Calorie.) 

Grid. —ln an Accumulator: The framework supporting the active 
material. 

a Cround.—-A term ured in America having the sam> meaning as earth. 

Henry.—The practical unit of the coefficient of self induction or of 
mutual induction in the electro-magnetie system. 

High Pressure. —(Sec Pressure.) 

High Tension.—Obsolete term for High Pressure. 
i8 Homopeular, Dynamo er Metor.—A dynamo or motor in which the in- 
ductive action takes place in a maguctic field or a series of mayactic 
fields without change of sign. 

Homopolar Induction.—A term sometimes applied to the induction 
which occurs when a conductor is moved through a magactic field. s9 as 
to cut the lines of force in the same direction continuously. Sometimes 
called Unipolar. 

Horse- Power.—The industrial unit of power. The British horse-power 
is equivalent to 33,000 foot-pounds per minute or (approximately) 746 
watts. 


3 E 


Hot Wire Instrument. —An instrument the indication of which depends 
on the expansion of a wire or wires through which flows an electric current. 

H ysteresis.—The lagging of the strain behind the stress, which when 
the material is taken round a complete cycle and brought back to the 
initial state, involves a dissipation of energy. 

Hysteresis, Magnetic.- —Vhe tendeney by which changes of magnetism 
lag behind the changes of magnetic force which cause them. 

Inpedance.—"Vhe ratio of the electromotive force to the current which 
is produced by it in a conductor. The term is used with varving or 
aliernating currents. 

Incandescent Lam p.—(See Glow Lamp.) 

L.H. P.—Abbreviation for Inilicaiced Horse Power. 

Inductance.—(a) Synonym for coefficient of self-induciion. (b) The 
react on due to self-induciion. (See Reactance.) 

Induction.—When an electric or a maynetic force acts, through the 
ether, upon a body so as to alter its electric or magnetic state, that alicra- 
tion of state is said to be induced in it, as distinguished from alterations 
of state communicated to it by conduction or contact. The operation of 
inducing alterotion of state is called induction, ‘The three chief induced 
actions are (a) induced electrostatic charge, (b) induced me gnetism, (c) 
induced electromotive force. 

Induction, Kl:ctrostatic.—When è body is brought into en cleciric field, 
thereby causing an electric charge or charges to appear on che bod v, these 
Cherges are called induecd charges; and the operation is called electro- 
siacie induction. 

Induction, Maguetic.—When a mass of iron, &c., is brought into a 
magaetie field, thereby causing magactic poles to appear on ihe mass, 
these polos are called induced poles, and the magneiist so acquired is 
called induced magnetism ; and the operation is celled magnetie induc- 
tion. (The magnetic lines of force so imparted to the mass of iron, &c., 
are called maguetic lines of induction.) 

Induction, Maqnito-electric.— When a body is subjected to the action 
of a varying magnetic field, thereby causing electromiotive force to be 
generated in the body, these electromotive forces are called induced 
electromotive forces: and any currents that result in the body are called 
induced currents; and the operation of thus inducing electromotive forces 
and currents is called megacco-electric induction, 

Induction Motor. — An. alternating-current motor in which the secen- 
dary part receives its current by magneto-clectric induction and not by 
conduction. 

Induction, Mutual,—The (magneto-clectéic) induction exercised be- 
iween two circuits, whereby the vartations of the current in ore circuit 
venerate electromotive forces in the other cireuii is called mutual induc- 
tion. This mutual relation may. b? quantitetively expressed by means 
of a coefficient of mutual induction. 

Induction, Mutual, the Coefficient of.—( M) is the sum of the effective 
linkages of the turns of one circuit (the secondary) with the flux due to 
unit current in the other circuit (the primary). 

Induction, Sdf.—The (magneto-cleetrie) induction exercised upon the 
turns of a circuit by the current in itself is called self induction. It may 
be quantitatively expressed by means of a coeflicient of self induction. 

Induction, Self, the Cocfficient of.—(L) is the sum of the linkages of flux 
and current when the current in the coil is unity. The (total) self induc- 
tion of any coil is the product of its coefficient of self induction and the 
current it is carrving. 

Induction, Unipolar.. See Homopolar.) 

Inductive Capacity, S pecific.—(See Capacity.) 

Inductive Cireiit.—A circuit in which the self induction at the working 
frequency or at make or break is appreciable com pared with its resistance. 

Inductive Load.—An output at a power factor which by reason of self 
induction is less than unity. 

Iuductive Resistance. —A resistance having appreciable self induction. 

Inductor Generator.— generator with stationary field and stationary 
armature coils. and in which masses of iron or inductors by moving past 
the coils alter the magnetic flux through them. 

1nductors.—1n Inductor Generators + 'Yhe masses of iron employed to 
effect variations of the magnetic flux passing through the armature coils. 

In put.—'The total power received at the shaft or terminals of a machine 
or apparatus. 

Insulate (v.a.).—-To surround or support a conductor by non-conduct- 
ing bodies or materials so as to restrict the How of electricity to the desired 
path. 

Insulator.—(a) Any material which does not appreciably conduct elec- 
tricity. (b) An appliance used to insulate and usually to support à 
conductor. 

Integrating Meter.—A meter which sums up or integrates the quantity 
to be measured, with reference to time. 

Intermediat.—The intermediate or neutral middle wire or wires of a 
three-wire or multiple-wire system. 

Jntensity.—There is an increasing disposition to restrict the use of the 
word intensity in English physical science to a ratio, the denominator 
being an area. The older meaning was synonymous with strength. 

Intensity of Current.—An obsolete expression. It has been replaced 
by Strength of Current. 

Intensity of Field, Maynetic.—(Scee Magnetic Field.) 

Intensity of Light.—The illuminating power or candle- power of a source 
of light. 

Intensity of Magnetisation.—'The magnetic moment per cubic centi- 
metre. 

Interrupter.—Somotimes called Break. A mechanism or device used 
to break the primary circuit of an induction coil. 

Ion.—An ion is a charged atom or molecule, or a group of atoms OF 
molecules carrying a charge. 


— a 
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Joule.—A unit of heat equivalent to 0'243 calorie, or one watt-second. 
Joule Effcct.—The heating in a conductor by the passage of an electric 


current through it. and due to the resistance of the conductor. 
Kathion.—The ion which is carried to the kathode. 


Kathode.—(a) In an Electrolytic Cell: The conductor through the sur- 
face of which the current leaves the electrolyte. (b) In a Primary Cell: 
The conductor (generally carbon) through which the current leaves the 
(c) The electrode by which the current leaves a cell or other 


clectrolyte. 
apparatus such as a vacuum tu be. 
Keeper, of Magnet.—An iron bar for completing the magnetic circuit 


(usually of a permanent magnet). (See Armature.) 


Aelvin.—A term officially proposed and authorised by the Board of 


Trade, May, 1892, but which has not come into common use, for a kilowatt- 
hour. 
Key.—An appliance consisting essentially of a lever carrying a contact 
or contacts, generally used in signalling and in testing. 

Kicking Coil.—Name given to a choking coil used in conjunction with 
lightning arresters. 

 Kilowatt.—2A unit of power. One thousand watts. Equivalent to 
1:34 British horse- power (approximately). 

K.V.A.—Contraction for kilo- volt-am pere, or 1,000 volt-amperes. 

K.W.—Contraction for kilo-watt. 

Lay.—The interval of time or angle by which one event follows 
another. (See Phase Difference.) 

Lagging Current.—An alternating current, the phase of which is re- 
tarded in time relatively to the impressed electromotive force. 

Lamination. —The division of a mass of material into thin sheets either 
to prevent eddy currents or to give flexibility. The thin sheets or stamp- 
ings of iron forming part of a magnetic circuit are often called the 


Laminations. 


Lay, in a Cable.—The pitch or length parallel to the axis of one come 


plete turn in the spiral arrangement of a stranded cable may be ex pressed 
(a) as a multiple of the diameter of the layer considered ; or (b) as the 
increase in length of a strand above the length of the cable, ex pressed as a 
percentage of the length. ; 

Lead.—(a) Of a Conductor or Pipe: Its direction or run. (b) Some- 
times used as a synonym for à conductor. (c) Of an Alternating Quan- 
tity : The interval of time or angle by which one event precedes another. 
(See Phase Difference.) 

` Leading Current.—An alteranting current, the phase of which is in 
advance in time relatively to the impressed electromotive force. 

Leaknge.—(a) The passage of electricity from one conductor to another 
or to earth, caused by want of perfect insulation. (b) Magnetic : That 
put of the magnetic flux which does not follow the path provided for it. 

Leakance.—The reciprocal of insulation resistance. 

Leyden Jar.—A condenser in the form of a jar, generally of glass, 
having a conducting surface inside and out. 

Lightning Arrester.—An appliance for protecting electrical apparatus 
by providing an alternative discharge path. 

Limiter. —A device for giving warning when a predetermined current is 
exceeded. 

Line, Telegraphic.— That part of a telegraph, telephone or railway 
signalling circuit, whether aerial, underground or submarine, which does 
not include the controlling or operating apparatus and the sonrce of 
power. Used also, collectively, for a group of wires including poles, 
pipes, junction boxes, &c. 

Lines of Force. —(1) A line such that the tangent to it at any point re- 
presents the direction of the force acting at that point. (2) Magretic : A 
line sueh that the tangent to it at any point represents the direction of 
the magnetic force at that point. By convention the magnitude of the 
magnetic force at any point is represented by supposing as many mag- 
netic lines of force to be drawn through 1 square centimetre (situated 
around the point) as there would be dynes exerted on unit pole if placed 
at that point. Unit intensity, t.e., 1 dyne per unit pole, or 1 line per 
square centimetre, is called I gauss. (See Magnetic Flux.) (3) Electro- 
statie: A line such that the tangent to it at any point represents the 
direction of the electric force at that. point. By convention the mag- 
nitude of the electric force at any point is represented by supposing as 
many electrostatic lines of force to be drawn through 1 square centi- 
metre (situated around the point) as there would be dynes exerted on 
l unit of positive electricity placed at that point. 

Link.—A readily removable conductor forming part of a circuit, 
generally in the form of a flat bar. 

Linked Switches, —Switches linked together mechanically so as to 
operate simultaneous! y. 

Load.—(a) Synonym for output. (b) Synonym for weight. 

_ Louded.—Telegraph Line or Cable: A line or cable of which the self- 
induction has been intentionally increased. 

Lond Factor.—The number obtained by dividing the actual output of a 
generator or of a whole generating station during a given period by the 
output if the maximum had been maintained during that period. 

Loop Test.—A method of testing employed to locate a fault in a tele- 
graph or other conductor when it can be arranged to form part of a closed 
circuit, 

Looping In.—Bringing a wire as a loop to and from a terminal to ayoid 
making a T joint. 

Loss, Total.—The difference between out put and input. 

Low Tension.—-Obsolete term for Low Voltage. 

Magnet Coil, Magnetising Coil.—The winding used to magnetise an 
MAE such as the field magnet of a dynamo, sometimes called 
eld coil. 


_ Magnet, Permancnt.—A body which having been magnetised retains 


Its magnetisation, 


Magnet Winding.—A set of magnet coils. 

Magnetic Blow-out.—An apparatus so arranged as to preduce a mag- 
netic field which breaks the arc formed on opening the circuit. 

Magnetic Fluc.—The number of magnetic lines which pass through any 
area is called the flux through that area. In the case of a closed magnetic 
circuit, the number obtained by multiplying magneto-motive force by 
reluctance. Unit. one line or Maxwell. 

Magnetic Fluc Density.—lhe number of magnetic lines per square 
centimetre. The number obtained by dividing magnetic force by per- 
meability. Sometimes called the induction, a term not recommended 
in this sense. 

Magnetic Force.—The force at any point in a magnetic field experi- 
enced by a unit pole placed at that point, sometimes called field-intensity 
or strength of field. (At any point in a closed magnetic circuit, the 
magneto-motive force at that point.) (In a closed magnetic circuit, the 
magneto-motive force per unit length.) 

Magnetic Permeahility.—Magnetic conductivity or specific permeance 
compared with vacuum. The number obtained by dividing magnetic 
flux density in a substance by magnetic force. 

Magnetic Permeance.—Sometimes called magnetic conductance. The 
number obtained by dividing magnetic flux by magneto-motive force. 

Magnetic Reluctance.— he reciprocal of magnetic permeance (sometimes 
called magnetic resistance, a term not recommend d). 

Magnetic Reluctivifty.—Npecitic magnetic reluctance. The reciprocal 
of permeability of a snbstance. 

Magnetic Remanence.—Residual flux density after the magnetic force 
has been removed. 

Magnetic Susceptibility, or Magnetisability.—The number obtained by 
dividing magnetic intensity by magnetic force. 

Magqnetisability.—(See Magnetic Susceptibility.) 

Magnetisation.—(1) The process or the result of communicating mag- 
netism to a body. (2) The (intensity of the) magnetic moment per unit 


of volume of a magnet. 


Magnetise.—To give a body the properties of a magnet. 
Magneto.—Contraction for magneto-electric generator. 
whose field magnets are permanent magnets. 
Maqnetometer.—An instrument for measuring magnetic force. 
Magnetomotive Force.—l' hat which causes or tends to cause a mag- 


A generator 


netic flux. The unit is 47/10 ampere turns. The industrial unit is tho 
ampere turn. 


Main.—Any conductor forming part of a distributing network. The 


principal conductors are collectively called the mains. (See Feeder and 
Trunk Main.) 


Macwell.—The name given to the magnetic line of force or unit of mag- 


netic flux. 


Mrsh.—A mode of connection in polyphase alternating-current. work- 


ing. in which the windings or apparatus are so connected that they may 
be diagrammatically represented by a closed figure. 


As we go to press we have received a third list of definitions, 


up to and including those with the initial letter Q, which have 
been adopted by the Committee. We shall publish these in 
next week's issue of THE ELECTRICIAN. 


CORRESPONDENCE. 


— — —Q 


THE DETERMINATION OF THE RADIATION EFFI- 


CIENCY AND OTHER CONSTANTS OF A WIRELESS 
TRANSMITTER. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : There are several points in Dr. Erskine-Murray s letter 
in your issue of the 2nd inst. with which I cannotagree. They 
are due partly, I think, to misinterpretation of my letter; and 
I shall be glad if you can spare me space for a further brief 
comment. : | 

l. It was not suggested in my letter that the difference 
between P, and P, is other than the change of loss in the primary 


(Pp 2B A(R Pay. ee 
"0 PIP, —— js a fraction not 


c I,-I T 
more hegligibly small than T and proceeded to indicate 
1 


the further necessary consideration that the power of which 
it is a fraction is itself not small, being estimated at over one- 
sixth of the total power even in a quenched spark circuit. The 
statement that my “ quotation from the Telefunken estimate 
. . . is really quite misleading, and proves nothing as regards 
P,—P, ” is therefore not justifiable. : 

2. The expression in my footnote cannot, of course, stand 
for R.M.5. value, as Dr. Erskine-Murray points out. I regret 
that R.M.S. was written in error for instantaneous. The 


F 


circuit. I showed that 
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expression suffices to show, however, the dependence of current 
on the damping exponent of the antenna. 

3. The quantitative estimate of the changes consequent on 
lowering the antenna 1s not quite acceptable in some respects. 
If on lowering the antenna the radiation resistance (7) chanves 
by 20 per cent., Dr. Erskine-Murray says that 8 changes 
by not more than 10 per cent." How is this arrived at * 


r+R 
B= pn? that the statement seems to imply knowledge of 


the relative values of r and R, and of the change in L. Furtlier. 
the Telefunken figure of P’/6 is adopted in the estimate as the 
primary loss, and twice this amount is estimated for the case 
of a “ very inefficient primary." This appears to me a quite 
inadequate allowance for an ordinary unquenched transmitter. 
Finally, Dr. Erskine-Murray suggests that, if desired, the 
antenna might be lowered still further. thus producing larger 
differences in the several quantities. But the validity of the 
method depends necessarily on making only small changes. 

4. Dr. Erskine-Murray writes that part of my " criticism 
amounts in reality to an indictment of the instruments which 
he is in the habit of using." This is a mistake. I see no 
difficulty in the matter of “accurate ammeters.” Direct- 
reading high-frequency ammeters of at least two different 
tvpes can be purchased in England and Germany, and labora- 
tory instruments can readily be made up. My point was the 
unsteadiness of plain fixed-gap unquenched transmitters. I 
have spent many laborious hours obtaining simultaneous 
readings of sent and received currents in the same pair of 
stations at which Dr. Erskine-Murray made the preliminary 
tests to which he refers in his article, and I know from painful 
experience the difficulty unsteadiness causes.—I am, &c., 

Engineer-in-Chief's Office, G.P.O., Aug. 7. L. B. TURNER. 
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COMMERCIAL UTILISATION OF PEAT FOR POWER 
PURPOSES.* 
BY H. V. PEGG. 


The question of the utilisation of peat fuel for power purposes 
has received a. large amount of attention from engineers for many 
years past. Efforts in this direction have mostly taken the shape 
of some form of preparation of peat fuel in order primarily to get 
rid of the superabun lant moisture in the fuel. Very large sums of 
money have been spent on. peat-preparing machinery with generally 
very inadequate results; hence it has always appeared to the author 
that. in order to bring the utilisation of peat to a commercial level, 
the first consideration would be the utilisation of the peat as far as 
possible in the condition in which it leaves the boglands without 
any preliminary and expensive machine treatment. 

The author had the opportunity about seven years ago of experi- 
menting with air-dried hand-cut peat fired into a special form of 
gas-producer. With all gas-producers using bituminous fuel the 
main trouble is to get rid of the tarry by-product. In this instance 
the gas-producer was arranged to work intermittently, there being 
periods of *- blowing" during which the fuel in the producer was 
urged to incandesence, and periods of gas-making during which the 
tarry by-products were passed through the incandescent fuel where 
they were split up into gas. The chief difficulty experienced with 
this plant was the high thermal value of the gas generated, about 
330 n.TH.v. Owing to the high and varying percentage of 
hydrogen in the gas. it proved unsuitab‘e for use in the works gas- 
engine ; and although the plant was running moreor less continuously 
for 10 days driving the whole works, very considerable trouble was 
experienced, not only in the engine, but also in th^ plant, owing to 
the varving moisture content of the peat, the producer plant being 
decidedly sensitive in regard to this latter point. 

From the experience then gained it appeared evident that it 
would be wiser to extract the tar from the gas. rather than to try to 
utilise the same by converting it into gas, and further that the pro- 
ducer must be comparatively non-sensitive to the amount of moisture 
in the peat fuel, Some two vearsago the author discussed the question 
of the utilisation of air-dried peat fuel with Mr. Hamilton Robb, of 
Portadown, who, having large supplies of such fuel convenient to 
his factory at Portadown, was strongly of opinion that it would be 
possible to utilise such fuel in order to generate the power required 
in the factory. As the result of various tests run with an experimental 


* Pa per read at the Delfast Meeting of the Institution of Mechanical 
Engincers ; somewhat abbreviated. 


plant at the works of Messrs. Crossley Bros., a special plant was 
eventually manufactured by them under their designs and patents 
and to the author's specification. This plant, which has been 
running since last September, has been so often dealt with in the 
daily and technical Press that there is no need for the author to 
dwell upon the details of the plant, but he proposes to make a few 
remarks in regard to the difficulties experienced. 

Air-dried peat is not a very convenient fuel to fire into the pro. 
ducer, and as it was uncertain whether it would be possible to burn 
the fuel direct in the form in which it came from the boglands, pro- 
vision was originally made in the plant to deal with peat fuel pre. 
pared by being reduced in size to blocks of about 5in. cube, but it 
was found possible to dispense with the preliminary treatment, and 
the construction of the plant was thereby considerably simplified. 

As regards the general running of the plant, last October it was 
subjected toa test run of six hours’ duration with a load of 250 p.n.p., 
the peat consumption per B.H.P.-hour averaging 2-55]b., the peat 
fuel containing 18:98 per cent. of water: this was with both pro- 
ducers running, although the load was considerably below the total 
capacity of the plant. When necessary it has been found that the 
above load can be safely carried with either producer working singly, 
and the plant has run under these conditions for several days. 

It will be noted that the percentage of moisture in the fuel during 
the above test was unusually low. This was owing to the unusually 
dry summer of 1911. During November and especially December 
last the fuel fed to the plant was extremely wet. as the rainfall in 
those months was very heavy and the fuel supply was and is entirely 
exposed to the weather. The plant, however, worked just as well 
with sodden peat as it did with the drier peat, the only difference 
being the amount of fuel consumed. The amount of water in this 
“sodden psat” varied considerably from day to dav, and the exact 
percentage was not arrived at; as near as could be estimated, it was 
at least 70 per cent. 

The separation of the tar from the gas was the chief difficulty to 
be overcome; it was found far better to rely on an ample water- 
spray through which the gas passed rather than any form of a coke- 
scrubber, as the coke rapidly became clogged with tar. The main 
portion of the tar was thrown out into a tar sump by a centrifugal 
tar-extractor; but unless the gases were subjected to a thorough 
washing and cooling by the water-spray above referred to, it was 
found that a certain proportion of tar got past the extractor, col- 
lected in the gas mainsand finally found its way into the gas-engines, 
It was a matter of experiment as to the precise amount of water 
sprayed into the cooler which was necessary in order to ensure that 
the tar vapour should be sufficiently condensed before reaching the 
centrifugal extractor, so as to enable the extractor to effect the 
needful separation. As now arranged, the proportion of tar in the 
gas after passing the extractor is small, and the engine-valves do not 
want cleaning out more than once a week. 

When first started, the plant generally and especially the pro- 
ducers require a thorough cleaning once a week; at the present date 
the plant can be run if necessary for three weeks without cleaning. 
though the weekly cleaning generally takes place as a matter of 
policy. This result has been obtained owing to the increased 
amount of washing-water used, which now amounts to about 
7 gallons per B.H.P. per hour. The proportion of tar recovered is 
about 5 per cent. of the weight of fuel consumed. and during the 
initial stages of the running of the plant a certain amount of this tar 
was sold to tar-felt manufacturers at a price of 35s. per ton, but 
sales in this direction ceased owing to an, at present, ineradicable 
pyroligneous ordour which persistently clings. not only to the tar 
itself, but to all the various oils distilled therefrom. 


Experiments have also been made with the tar in oil-burning 
boilers, but owing to the very high percentage of water in the tar 
—up to 50 per cent.—and the large quantity of solid matter also 
present, a very large amount of preliminary treatment is necessary. 
For à considerable period the tar at Portadown was used mixed with 
coal and burnt under a Stirling boiler; the precise heating value of 
the tar so consumed has not, however, been ascertained. At the 
present time the whole factory at Portadown is run entirely on peat 
fuel, the consumption being about 44 tons per week, of which the 
producer plant takes about 22 tons. The nature of the peat varies 
considerably ; with good black heavy peat the weekly consumption 
for all purposes drops as low as 35 tons, and with light top peat 
from the surface of the boglands the consumption rises to 54 tons. 
It is also interesting to note that the quality of the peat is reflected 
in the carrying capacity of the barges, which bring a load of 35 tons 
with heavy peat and 24 tons light peat. The peat is unloaded from 
the barges and conveyed to the producer platform and boiler-house 
by a transporter. Clinker troubles are not often experienced. and 
only when burning the inferior grade of p2xt, the presence of sand 
in the fuel causing the trouble. . 
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The author is indebted to Mr. W. A. Mullen, manager at the 
factory of Messrs. Hamilton Robb, for the following figures in 
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becomes more complex, as is shown in particular cases by the 


following table :— 


regard to the cost of fuel, these figures being given on June 12 last :— | Discs Rotating in Opposite Directions. Integral Speed Ratios from 1 to 10 


Cost of running factory on coal per week : 


8} tons of anthracite at 35s. ............. b aeti week £14 17 6 
19 tons of steam coal at 17s. ............ eese 16 5 0 
£31 0 6 

Cost of running factory on peat per week: 
Say up to 50 tons of peat at 6s. ............ ies 15 0 0 
Weekly saving ...... Mans eds ... £16 0 6 


Allowing 15s. for extra labour, the net weekly saving figures out at 


£15. 5s. 6d. + 
APPROXIMATE ANALYSIS OF SAMPLE OF PEAT. 


Water ......... rr NS RN OE 18:98 per cent. 
Volatile matter ..................... eres se MOScue asd 5517  ,, 
Fixed carbon ................. Vi gu dea su tase spa 2475  ,, 

LU —— — Voici Enid ae 110 ,, 

10000  ,, 
ANALYSIS OF AVERAGE SAMPLE OF Gas DURING 10 HOURS’ TRIAL. 
Moisture in Puel 26 per cent. 

CO, TIT ITE 930€ soc 090999520990,*9«v5 Btatos. ctos 10:6 
CO se este axe és saeua E ae1 Ser ST s VD A . 210 
H: E EEEE ESEE E EELA EEE E ES e5999»50».9059 e 13:0 

'H, ec» 6 COOKE H Hae Pee FEO eee OH OO eee eeene. COC eee COR eee eeaer 37 

Total combustible .....................sseeeseses 7'7 per cent 
Calorific value (calculated from analysis)......... 1440 p.ru. 0 


THE STROBOSCOPE IN THE DETERMINATION OF 
HIGH SPEEDS OF ROTATION.* 


BY J. SCHILLO. 


The use of the stroboscope in this connection has already becn 
discussed in communications from Dr. Benischket and Dr. Wagmer,1 
the latter of whom, though mainly confining his investigations to 
the use of the stroboscope in slip determinations, has evolved the 
useful formula 

N.z=n. Z, gi dee os le, ee Be, EL) 
in which N= revs. per min. of disc on shaft examined. 
n=Tevs. per min. of slotted observation disc. 
z —number of indicator bars on the former disc. 
Z— number of slots in the observation disc. 


Now, it is not convenient to make n greater than, say, 2.000 revs. 
per min., and z cannot be less than 1,so that to determine a speed of 
40.000 revs. per min. (such as is encountered in various high-speed 
steam turbines) Z must be 40,000/2,000— 20. In the course of some 
tests on a Horenz & Imle turbine, running at a speed which was 
known to lie between 30,000 and 40,000 revs. per min., no tachometer 
of a higher range than 15,000 revs. per min. was available, and, to 
avoid the necessity of gearing this to the turbine shaft, a stroboscopic 
method of speed determination was employed, depending, however, 
not on the Wagner formula, but on the relation between /he number 
of stationary images and the relative speed of the two discs. 

It will be seen from equation (1) that a stationary stroboscope 
image is obtained whenever N/n is an integer (1, 2, 3, &c.). If the 
slotted dise (on the “ counting " motor, running at a known and 
comparatively low speed, n), and the marked *''indieator " dise 
(mounted on the high speed shaft, running at N revs. per min.), 
be rotated in opposite directions, it is clear that. with a single slot 
and a single indicator bar, a stationary image will appear at intervals 
of 180 deg. if n=N; of 120 deg. if n—1/2x N; at 90 deg. if n 
=1/3 xN, and so on. 

In general, the number of coincidences of the slot and bsr—i.e., 
the number of stationary images seen by the observer—is A, where 

A=(N/n 4 1) (rotations in opposite directions). 
and A — (N/n— 1) (rotations in same direction). 


If the discs contain s slots and s indicator bars, the values of A in 
the above cases are: A=a(N/n+1), whence it is obvious that A is 
an integer (and hence stationary images appear) whenever (s. N/n) 
is an integer. To cite the example under consideration, if n be 
700 revs. per min., stationary images are obtained when N— 350, 
700, 1,050, 1,400, 1,750 revs. per min., and so on. If the number of 
slots does not equal the number of indicator bars, the expression for A 


T See “ E.T.Z.," 1899, pp. 142 et seq. ; also “ Sc. Abstre.,”? 1116/1899. 


t See “ Glasers Annalen," 1904, p. 25, and “ Mitteil. üker Forschung- 
sarbeiten,” Vol. XX XIII. ps OS A 


Inclusive, 
eee MT prO S A M MÀ VÀ te — à p re 
" No. of | No. of | 
No. of indictr. ' statnry. | Formula A - p( N/n 4-1), where 
re | bara. | images. | p= 
Se X uf A* 
| d ean | l. 
2 | ] | 8—20 1, if u/s is an integer; 2, otherwise, | 
2 2 ' 4—22 1 2, 
3 | l 4—33 . l, if v/s is an integer ; 3, otherwise, n 
3 | 2 8—66 , 2, if v/s is an integer; 6, otherwise. 
4o ] 5 5—40  lifvísisaninteger ; 2, if 2r/s, but not v/s 
| 


is an integer ; 4, otherwise. 
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As thus used, the stroboscope is a cheap and satisfactory means 
of determining high speeds of rotation. The fewer the number of 
slots in the * counting " dis» the fewer the number of stationary 
images to be counted, and the simpler the formula connecting this 
number with the speed ratio (N/n). The advantages of the new 
method over the direct application of the Wagner formula are thvs 


great and practical. 


THE INFLUENCE OF SPECTRAL CHARACTER OF LIGHT 
ON THE EFFECTIVENESS OF ILLUMINATION.t 


BY M. LUCKIESH. 


Summary.—The author in this Paper deals with influence of the achro- 
matism of the eve on the effectiveness of illumination. He also 
draws a number of conclusions regarding the detail-revealing power of 


light. 


The velocity of light in the free cther of inter-planctary space is 
independent of the colour or wave-length. However, this is not the 
case in refracting media, for in such media the waves not only travel 
slower than they do in space, but waves of different length travel at 
very different velocities. In such media as are commonly used as 
refracting substances the long waves travel faster than the short ones, 
and the difference in the velocities of two rays of different wave- 
length in a certain medium is a measure of the dispersion of that par- 
ticular medium for those rays. Asa result of this difference in velocity 
the rays become separated and the light is said to be dispersed. 
Transparent prisms of glass disperse composite light into its various 
component colours. A simple lens may be considered as having been 


produced by the revolution of a thin prism (of varying angle) revolved 


about its shortest edge ; hence, an image of a point P will be formed 
at B if the point is illuminated by blue light, or it will appear at R a 
point farther from P than B but in the same straigh! line, if illu- 
minated by red light. A lens which does not focus rays of different 
wave-length at the same point is said to be non-achromatic, and this 
objectionable defect is called chromatic aberration, An optical 
system free from this defect is said to be achromatic. 

The eye is not achromatic, as was for a long time believed, and it is 
the consideration of the influence of this defect on the effectiveness 
of illumination which forms the basis of this Paper. In this con- 
nection the accommodating power of the eve is of some interest. The 
eye is focussed by changing the shape, and thereby the focal length, 
of the crystalline lens. When the eye is at its extreme range of 
accommodation for blue light at near vision that at that range red 
rays cannot be focussed. The reverse is truc at the other extreme of 
accommodation. It follows from the foregoing remarks that mono- 
chromatic light should produce a better defined image than light of 
an extended spectral character, when the image is produced by a lens 
not corrected for chromatic aberration. An increase in visual acuity 
should, therefore, result from the uso of monochromatic light. 

It occurred to the writer that the question of the superior defining 
power of monochromatic light could be settled by using purely mono- 
chromatic light and avoiding the difficulties involved in the photo- 
metry of lights of different colour. The green mercury line was 
isolated by using an absorbing solution of potassium bichromate and 
neodymium-ammonium-nitrate. This gave at once a purely mono- 
chromatic light. This green line was accurately matched in hue by 


* These are merely the lowest and highest numbers of images to be dealt 
with in each group. The advantage of making «=¢ is obvious. The 
actual number of images in each particular case at once follows from the 
above general formula, substituting the known values for N and n and 


the cited values for p. 
t Abstract of a Paper read before the Chicago section of the Illu. 


minating Engineering Society. 
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Table I.—Table Showing Ratio of Illumination, 


aps 
,Approxi-| Advantage of 


mate more clearly 
Colour of illumi- | monochromatic 
Case} Sereen. Source. transmitted | nation {illumination in 
light. (foot- | distinguishing 
| candles) detail. 
I A Mercury tube .| Green mercury sus ET 
line 
C Tungsten lamp} Green ..... T | 20 ]-75 
lI. A Tungsten lamp} Yellow ......... | 4-0 1-33 
B Tungsten lamp| Yellow | ......... | us nae 
HI. | None | Sodium line ...| Yellow | ......... | T 
A Tungsten lamp} Yellow | ......... | 0-5 1-66 
IV. A Mercury tube .| Green mercury, 0-6 4-90 
line i (P.W.C.) 
C Tungsten lamp; Green ..........-. 5.10 
(M.L.) 
! 1-33 
| (H.E.I.) 
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a combination of glasses placed before a tungsten lamp producing a 
resultant green light of extended spectral character. These two 
lights could be comparea by the ordinary methods without any difti- 
culty because they were of the same hue. Other lights of same hue 
but differing in spectral character were also used, The results ob- 
tained by the writer with an illumination of 2 ft. candles indicated 
that for the same acuity about 1-75 times more light of extended 
spectral charac:er was necessary than light of purely monochromatic 
character, These results agree very well with those obtained by 
Dr. Bell. Other experiments also indicated a superior defining power 
for monochromatic light. The criterion in the above work was that 
of distinetness of the tvpe and as uncertain as such measurements 
must. be surprisingly consistent results were obtained. By viewing 
both sides of the photometer simultancously movements of the pupil 
were climinated. It was found on investigation that the pupil did 
not change in size under the influence of either light. It was neces- 
sary to eliminate pupillary movements in these experiments because 
visual acuity and chromatic aberration depends upon the size of the 
pupil. With the addition of two other observers the experiment was 
repeated with the Ives* acuity object which lent itself very satisfac- 
torily to the work, although the resulting illumination in this case 
was only 0-6 ft.-candle. The acuity object consists of two black line 
gratings etched on glass and by rotating them with respect to each 
other about an axis perpendicular to their plane faces Jines of any 
desired width are obtaincd. The characteristic of the acuity object 
is that it has a constant transmission coeflicient regardless of the 
width of the lines. The values obtained by the three observers 
agreed very closcly, and they were further checked with a flikeer 
photometer. With the background illuminated by the monochro- 
matic light an observer made 10 settings for visual acuity. The acuity 
object was then set at the mean of these valucs and with the back- 
ground illuminated by the light of extended spectral character 10 
settings were made by varying the illumination until the lincs could 
just be distinguished. The results obtained by the three olgervers 
indicated an advantage in defining power for the monochromatic 
light. The amounts of light of extended spectral character required 
for the three observers were respectively 4-9, 5-1 and 1-33 times the 
amount of monochromatic light required for equal acuity. The 
results obtained are shown in Table I. Cases I.. II. and III. show 
the results of the writer obtained by use cf printed type. Case IV. 
shows the results of the three observers using the Ives acuity object. 

The superior defining power of monochromatic light having been 
quite conclusively established it, of course, became of interest to know 
in just what monochromatic light visual acuity is greatest. Con- 
siderable work had been done on the subject, but no investigator had 
used purely monochromatic light of equal brightness throughout the 
spectrum. Mr. J. S. Dow{ measured the acuity in lights of different 
eolours obtained by means of incandescent electric lamps screened 
with gelatines and solutions of various colours, and arrived et the 
conclusion that the blue-green end of the spectrum is somewhat more 
advantageous for close work but not so good as red light for the illu- 
minaiion of objects or patterns to be distinguished at a distance. 
Mr. S. W. Ashet used red, green, blue and clear glasses with an incan- 
descent lamp as a source. He found acuity less for the red and in- 
creasing in the order green, blue and clear glass for the same illumina- 


tion. The spectrum through clear glass extends presumably over a 

eee 
* “ Electrical World." Apiil 14, 1910. : 

& T " London Illuminating Engineer.” Vol. IL, p. 33). 

OE + “ Electrical World," Feb. 25, 1909. 
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greater range than the coloured lights ; therefore, according to Dr. 
Bell’s work and that of the writer, the acuity should be less if there 
were no other factors which largely influence the defining power of 
the light. According to Macé de Lepinay the more refrangible 
portion of the spectrum is less defining than the red region. L. Loeser* 
used red, green and white papers on which black characters were 
printed. The papers were brought to equal brightness, and acuity 

as determined by noting the greatest distance at which the observer 
could distinguish the details on the paper. By this method he ob. 
tained results which indicated a greater acuity for green light than 
forred light. The characters on the white card could be distinguished 
at nearly as great a distance as those on the green card. A serious 
defect in his measurenients is the fact that the distances not being 
constant the accommodating power of the eye complicates the results. 
The light from the coloured papers of course, was not monochromatic. 

W. Uhthoff4 has measured acuity in monochromatic spectra] light 
of various wave-lengths. His curves, however, show that as for 
white light, acuity in monochromatie spectral light changes less and 
less rapidly as equal brightness units are added. It must be remem- 
bered that in order to vary acuity in arithmetical ratio the illumina- 
tion must be varied in geometrical ratio. This is a point too often 
neglected in considering the acvity method of photometry. Others 
have also investigated the question, but to the writer's knowledge 
none has used monochromatic light o* equal intensity throughout the 
spectrum. 

Owing to the conflicting results and the fact that in most of the 
previous work the spectral character of the lights used is not stated, 
it seemed of interest to determine the defining power of light from 
various regions of the spectrum. In order to climinate as far as 
possible the effect of the chromatic aberration of the eye a narrow 
portion of the speetrum was used, the light which entered the eyo 
being therefore practically monochromatic. With the proper ar- 
rangement a very intense spectrum can be obtained by the use of a 
prism. and on account of the low luminosity values of the extremes 
of the spectrum it is necessary to start with the highest possihle 
brightness. The writer obtained many curves indicating that for his 
eye at least there was a consideralle variation in acuity throughout 
an equal-brightness spectrum. It was at first thought that the 
difference in focus for red and blue rays would cause appreciable 
differences in the acuity settings if the lines were not focussed at each 
point in the spectrum. This was thoroughly tested out in the first 
part of the work bv focussing the lines for red rays and taking acuity 
readings throughout the spectrum without re-focussing. Next the 
lines were focussed for blue-green rays (500uj) and acuity readings 
again taken at all points without re-adjusting the eyepiece. Finally 
the eyepiece was adjusted at each station and acuity readings were 
taken. In the three cases the same general result was obtained as 
far as could be determined. Of course, the natural fluctuations of 
the acuity function are so large that the possible effects due to differ- 
ence in focus might have been masked. Further experiments also 
showed that the writer could focus his eye with equal ease in any 
region of the spectrum at the normal reading distance used, which 
was about 14 in. Throughout the work, however, care was taken to 
focus at each station except in the series just described. 


Justification for using the equality-of-brightness photometer is 
found in the fact that throughout a wide range of illumination visual 
acuity varies much more slowly than brightness. A large error in 
brightness settings would, therefore, be necessary to introduce appre- 
ciable change in the visual acuity measurements. The relative 
changes of acuity and brightness as determined are shown in Table II. 
The unit of rclative brightness is the illumination used in the pre- 
ceding work. It appears from the data in the Table that for equal 
variations in brightness visual acuity varies more rapidly at the ex- 
tremes of the spectrum than it does in the middle region. At 580pz 
a decrease in visual acuity of only 5 per cent. is obtained when the 
brightness is decreased 75 per cent. The data presented in Table II. 
are subject to the limitations necessarily imposed hy the fact that 
each value of relative acuity was obtained from a mean of only 10 
readings by one observer. However, the data are sufficiently reliable 
to show that variations in acuitv throughout the spectrum cannot be 
considered due to errors in brightness. measurements. Aside from 
the above argument it should be stated that the writer obtains at 
ordinary illumination practically the same results bv the flicker and 
equality-of-brightness methods. and settings made with the latter 
method are quite consistent. It is quite evident that visual acuity 
cohen not only on the spectral character of the light but also on 
: es leet are The extremes of the visible spectrum show less 
| g power than the middle region, the maximum acuity appear- 
ing to be in the yellow region. The writer realises that the above 


* Gracfe xus f. Oph. 69, p. 479. 
T Gracfe Archive. f. Oph. 36, n 40. 
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Table II. 


Rolative brightness, Relative acuity.* 


Wave-length. 
Bo ee erate E ee ee 


660 up 1-00 1-00 
0-25 0-85 
ee ee Bi ee ee 
620 uu 4-00 1-05 
1-00 1-00 
0-25 | 0-93 
580p 4-00 | 1-05 
1-00 1-00 
0-25 0-95 
D eat te ee 
540 uu 4-00 1-08 
1-00 1-00 
0-25 0-88 
T 4-00 | 1-08 
1-00 | 1-00 
0-25 | 0-82 
43614 1-00 | 1-00 
0-25. 0-83 
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data are incomplete ; however, there can be little doubt that acuity 
is greatest in the middle region which indicates that the eye does not 
follow Lord Rayleigh's theorem which calls for a greater resolving 
power in the blue region. This law which he deduced and verified 
for ideal physical conditions states that for constant aperture the 
resolving power of a lens is inversely proportional to the wave-length 
of light used. The eye, being such a defective optical instrument and 
involving in its operation many physiological and psychological 
factors, can hardly be expected to follow the purely physical laws of 
optical instruments. 

While Uhthoff'sr work was not done with monochromatic lights 
of equal brightness throughout the spectrum interesting conclusions 
can he drawn from it with the assistance of the writer's data. Uhthoft 
measured acuity in various regions of the spectrum of the light from 
a gas flame. Obviously, the greatest luminosity being in the yellow 
region acuity would be expected to be greatest at that wave-length. 
As the luminosity decreases toward the extremes of the spectrum, 
finally reaching zero value at the limits, acuity diminishes rapidly. 
Unfortunately, the luminosity curve of the gas flame is not given, 
thus limiting the usefulness in his investigations. He obtained acuity 
curves for four intensitics in which the maximum of the acuity shifts 
slightly toward the red end of the spectrum as the intensity decreases. 
This is sort of a reversed Purkinje shift. From these data it will be 
seen as shown in Table II. that acuity changes more rapidly with 
intensity in light from the extremes of the spectrum than it does in 
light from the middle region. While Uhthoff's work indicates a 
slight reversed Purkinje effect his results are not conclusive because 
the work of Koenig and also that of Macé de Lepinay and Nicati 
indicate a regular Purkinje shift for the blue end of the spectrum, 
while the red and yellow regions undergo no shift at all. On account 
of tlie fact that the ability to distinguish detail depends on the spec- 
tral character and wave-length of light it is evident that equal values 
of illumination derived from different light sources should vary in 
their effectiveness. A practical difficulty in the use of monochro- 
matic light which will give maximum acuity is the distortion of 
colour values, and the most practical solution is to use a sufficient 
amount of light of such character that will give proper colour values 
and cause no difficulty in seeing. In cases where the surroundings 
are free from colour and the work is of a character which demands 
high detail-revealing power, it should be of considerable advantage 
to use that light which has the greatest defining power. Where such 
work is being done the illumination should preferably be measured 
by the acuity method becsusc. aside from the spectral character of 
the light, the distribution and diffusion of the light affects acuity. 
One practical difficulty in the use of an acuity photometer is its 
extreme insensibility, and another is that the measurements vary 
much more with various observers than measurements by other 
methods, In fact, it seems that very little could be accomplished in 
this manner. Another method would be to measure such illumi- 
nations with an ordinary photometer assigning acuity constants 
which would depend on the illuminant, its surroundings, 1ts position 
relative to the work, and the distribution and diffusion of the light. 
These constants must be obtained by long research and thorough 
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* The values of relative acuity in the last column are only comparable 
s those in the same group. Groups cannot be compared with each 
other. 


T Loc. cit. 


investigation of all the factors on which acuity depends. Either 
method involves so many difficulties that there is little encourage- 
ment at the present time to alter theestablished methods of measur- 
ing illumination ; however, the second method seems more desirable 
than the first. It must be remembered that in the case of general 
illumination the eye is very often only concerned with the vision of 
comparatively large surfaces which present a low degree of brightness 
difference between one another and not with fine detail presenting 
the highest contrast, such as reading print. The acuity method in 
such a case would be unjsut. An experiment was carried out which 
illustrates the injustice of acuity measurements where the object of 
the illumination is not the revelation of fine detail. The acuity 
object used in the previous work was illuminated from the rear side 
by tungsten light through an opal glass. The lines were viewed 
through a purple glass, diminishing the brightness very considerably 
yet increasing acuity. This amounts to stating that in some cases @ 
rea light added to a blue light will give less acuity than either source 
alone. This shows that brightness values obtained by the acuity 
method cannot be added. This fact is an obvious one, yet it shows 
that for many purposes for which light is used the acuity method 
would give misleading results and would offer an unfair comparison. 
Upon inquiring among several men who are devoting their time to 
the problems bearing on scientific illumination it was found that the 
concensus of opinion was that only a small part of our “ seeing " is 
done by observation of fine detail and much by observation of 
differences of light, shade and colour, except in very special 
cases. 

In so far as the effectiveness of illumination is influenced by the 
detail-revealing power of light the following conclusions are drawn : 
The chromatic aberration of the norma] eye is approximately two 
di-opters. Monochromatic light produces a more well-defined imago 
on the retina than light of extended spectral character. Conse- 
quently illuminants emitting most of their light in à certain narrow 
region of the spectrum are superior for use in distinguishing fino 
detail. For a constant-brightness spectrum of a brightness corre- 
sponding to a practical illumination (about 3 or 4 foot-candles) visual 
acuity is greatest in the yellow region (58044). Unfortunately, the 
light which has the greatest defining power would badly distort 
colour values, so that its practical use is limited. Visual acuity 
varies much more slowly than brightness, varying in arithmetical 
ratio when brightness is varied in geometrical ratio. For equal 
brightness variations acuity changes more in light from the extremes 
of the spectrum than it does in light from the middle region. The 
accommodating power of the eye is of importance in determining 
visual acuity in lights of different colours. For near vision blue light 
is more rcadily focussed, while for distant vision the eye focusses red 
light with greatest ease. However, for normal reading distances 
there seems to be, for the writer's eye at least, no discernible difference 
in the ability to focus lights of different colours. It would be desir- 
able in certain cases to uso the acuity method in determining the 
effectiveness of an illumination, but its extreme insensibility and the 
variation in the readings of different observers are against its use for 
practical purposes. In these cases the most practical method will be 
found in the use of an ordinary brightness photometer for measuring 
illumination and assigning a constant which depends on the illumi- 
nant, its position, surroundings, &c. Of course, these constants 
must be determined through investigation. In many cases, how- 
ever, the usual photomtetic methods are more just than the acuity 
method. At the same illumination it is probable that the revealing 
power of most artificial illuminants of extended spectral character 
will not differ by à measurable amount. 


LEGAL INTELLIGENCE. 


[E] 
Electricity Supply Contracts. 


At Eastbourne County Court on Thursday Judge Mackarness cona 
sidered a claim mede by Eastbourne Corporation against Thomas Morgan 
& (Co. for £2. lls. 3d. for electric energy supplied. George Weaver was 
entered as a third party. It was stated that Morgans rented premises in 
Cavendish-place, and the Corporation supplied electric Eght under 
contract at 5d. per unit until March 16. Mr. Morgan wrote on Feb. 26 
enclosing pavment for the last account rendered, and stating that the 
premises were then in the hands of a sub-tenant, Weaver. who would be 
responsible for the electric light from the date of the last account. It 
was claimed thet, according to the contract, Morgan was liable, despite 
the change of occupancy. 

Mr. MonGAN said Weaver agreed to pay for the electricity from 
Dec. 31, 1911, but had not done so. Judgment was given for. plaintitfs 
against Morgan on the claim, and against Weaver, on; pay mént. 
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PARLIAMENTARY INTELLIGENCE. 


Se —À—— 
IMPERIAL WIRELESS TELEGRAPH SERVICE. 


! In the House of Commons on Wednesday Mr. HERBERT SAMUEL moved 
that the agreement between Marconi’s Wireless Telegraph Co. (Ltd.), 
Comm. G. Marconi and the Postmaster-General. relating to the estab- 
lishment of a chain of imperial wireless stations, be approved. He said 
it was necessary that a fuller explanation of the terms of the contract 
should be given to the House than hed before been possible. On (wo 
points there would, he thought, be no disagreemeni— first. that the 
erection of long-range wircless telegraph stations at suitable points 
thronghout the "Empire was in itself desirable. In time of peace these 
stations would be useful for commercial purposes and were likely to con- 
tribute to the cheapening of telegraphic communication between the 
various paris of the Empire. In time of war—and however little they 
might anticipate war—it was the duty of the Government to mahe pro- 
vision for imperial defence. Submarine cables were always liable to be 
cut, and for strategic reasons it was certainly desirable that some alter- 
native means of communication should be provided, and that a means by 
which communication might be kept up with the fleet and with mere hani 
shipping. The problem of the Empire was one of communications, and 
the more the Government was able to improve communications the 
hetter for the Empire. ‘The second point upon which he thought there 
would be no controversy was that when the stations were erected they 
should be in the hands of the Governments of the different parts of the 
Empire, and not in the hands of a private concern. In March, 1910, 
Marconi's Wireless Telegraph Co. requested th» grant of a licence for the 
erection of long-range wireless stations at ls. points throughout the 
Empire, and promised they would charge low rates for communication 
between those stations, No subsidy was asked and no payments of any 
kind. but that the licence should be for à period of 20 years with the right 
of purchase by the Government. That offer received the Government's 
favourable attention and was an attractive offer, involving no expendi- 
ture on the part of the British Government. It would have enabled 
rates for communication to be reduced. On the other hand, however, it 
would have given to the Marconi Co. a monopoly of wireless communica- 
tion throughout those parts of the Empire affected by the proposal. 
Further, the Government would not have been able to ensure the most 
efficient system being adopted. For those reasons the Government came 
to the conclusion that the stations must be State-owned, and not in the 
hands of any private concern. In May and June last three bodies con- 
sidered those points, and all three were united in the opinion that wircless 
telegraph stations should be erected at suitable points in the Empire and 
should be State-owned. As soon as that conclusion was arrived at he 
took steps to form a Special Committee of 20 members (with himself as 
chairman) to work out a scheme. The question of throwing the work of 
erecting and equipping the stations to open tender was conside red, but 
it was found that, with the exception of the Marconi Co., there was no 
company in the world with large experience of long-distance wireless 
telegraphy, and the committee decided that it would be inadvisable to 
offer the contract to open tender, but that it was desirable the Govern- 
ment should consider the offer made in April, 1911, by the Marconi Co. 
That company then offered the sale of all present. and future Marconi 
rights of use for non-commercial purposes by all Government depart ments 
both at home and in the Dominions. The negotiations continued for 
some time, and finally the company made a definite offer for a definite 
lump sum. The committee considered this sum too high, an opinion 
which he generally shared. But the company declined to make any 
reduction in their figure. A technical sub-committee of Government 
experts was then formed to go into details, and their estimate of cost 
showed no great difference from that of the company. An offer was re- 
ceived from another syndicate, which offered to put up the stations for a 
lower sum, but the Post Office was aware that that system operated by 
the svndicate was still in an experimental stage so far as long-distance 
working was concerned. He submitted that the course followed by the 
Government to arrive at the best results was a perfectly proper one, and 
was, indecd, in the circumstances, the only possible course. The Post- 
master-Ceneral of the South African Union had told him that, in his 
view, the Imperial Government had acted wisely in concluding the 
arrangement with the Marconi Co. The company had undertaken to 
give a continuous efficient service night and day. The price might seem 
large, but his engineers estimated that the cost of the masts alone would 
be more than half the total cost of the stations. The power plant was in 
all cases duplicated. If the company had asked for no rovalty, the price 
of the stations would have been much higher. A rovalty would maintain 
the interest of the company in the scheme, and make it worth their w hile 
to give it the advantage of every development. The Government in- 
tended to maintain control of the rates of charge. He wished to make it 
clear that the company had not ben granted a monepoly.. The Govern- 
ment reserved the right to introduce any new inventions they chose, and 
to su'istitute another system for the Marconi if they considered it neces- 
sary. In addition to the six stations mentioned in the agreement. (in 
Enuland, Egvpt, East Africa, South Africa, India, and Singapore) the 
Australian Government had agreed to erect a station, and it was contem- 
plated to erect stations later at Hong Kong. and possibly in West Africa. 
He went into some detail into the questionaof the pay ment of rovalties, 
the patent rights of the company, &e. ]t had been calculated that the 
cost of working the whole six stations, allowing for redemption of capital’ 
in I8 vears, for interest, and for management expenses, would be about 
£106,000. per annum. "The revenue must necessarily depend upon the 
rates charged for traffic and upon the amount of trafie obtained, but it 
Was impossible to form an estimate of the revenue until they had decided 
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what the rates were to be. If they were able to secure S MUR traffic to 
enable the stations to work for 20 hours a day ; if they were able to carry 
the traflic at a speed of 20 words a minute duplex ; if one-third of the 
traffic was unpaid —that was Government traffic—if one-third was Press 
traflic—on those assumptions the system would be remunerative, indeed 
quite profitable, allowing for a considerable reduction of rates. If they 
were not able to keep the stations employed for 20 hours a day, or if any 
other of these conditions was not fulfilled, then, of course, the financial 
results would be modified accordingly. But, even if they were not re- 
muncrative, the Government thought it would be advisable to erect. the 
stations if only for strategic reasons, ‘The royalty must necessarily de- 
pend on the amount of traflic and on the rates charged, and it was only 
possible for him to give an estimate of the royalty by declaring what were 
the rates the Government proposed to charge, and that he w as not yet in 
a position to do. "The contract was the outcome of two years’ work; it 
was the result of the best advice on that highly technical subject which 
was at the disposal of the Government. 

On the motion of Lord BALCARRES, the debate was adjourned until 
Oct. 1. 


The correspondence which led up to the formation of the agreement 
between the paries has been published as a White Paper. 'The first 
letter (dated March 10, 1910) is from Mr. Godfrey C. Isaacs, joint manag- 
ing dircetor of the Marconi Company, to the Postmaster-Gerenal, and 
sets out the proposals of the cempany for the erection of a network 
of Imperial wireless telegraph stations, and formal application was made 
for licences for the erection of the stations. he formal tender of the 
company is dated Feb. 13, 1912, and, with ceriain modifications, was 
accepted bv the Postmaster-Gencral on March 7, 1912, 


In a letter to Sir H. Norman the Master of Elibank states, on the 
authority of the Prime Minister, that the adjourned debate will be 
resumed. shortly after the RD. of Parliament in the autumn, 
and that if, after discussion, the Hous» desires a Select Committee to 
inquire int? the agreement ‘the Government will be w illing to as-ent to 
that course, 


TELEPHONE E TRUNK CALLS. 


In reply to questions in the House of Commons, the Postmaster-General 
(Mr. H. SAMUEL) stated on Wednesday that he proposed to introduce 
lower rates for the use of telephone lines trunk during the easier hours of 
the dav. Recently arrangements had been made for the use of the tele- 
phone trunk lines duri ing the less busy hours ur. der monthly contracts for 
daily periods of 15 minutes or more on payment : For the first or second 
quarter-hour period, threc-auarters ordinary rates, according to time 
oecupied ; for the third and fourth quarter-hour periods, one- “half ordi- 
nary rates; and foreach additional quaricr-hour period, one-quarter ordi- 
nary rates. The times for which such arrangements can be made neces- 
sarily depended upon the demands of the ordinary trunk service, but asa 
rule special contracts were accepted for the use of lines before 9 a.m. or 
9:30 a.m., between 1 p.m. and 2 p.m., and after 4:30 p.m. or 5 p.m. 

Saturdays and Sundays can, if so desired. be excluded from the contracts. 
For long periods of not less than six hours bet ween 5 p.m. and 6 a.m. still 
more favourable rates of charge are in. force, based mm n the aciual lengih 
ef line used. The rates are: (a) For six hours’ use, £2. 10s. per mile per 
annum ; (^) for 12 hours’ use. £3. 10s. per mile per annum ; (vc) for pei i xls 
of between six and 12 hours the charge is as for six hours, with an addi- 
tion of 5s. per mile per annum up to a maximum of £3. Is. 


London Telephone Service. —Ii the House of Commons on Monday 
Viscount Wolmer asked the Post master-General why the controller of 
the London telephone service refused to give a daily account of the 
number of telephone calls charg d for; whether he was aware that sub- 
scribers were iar. «d for calls they never had; and whether he would 
have an inquiry made as to the way in which the accounts of the tele- 
phone service were conducted. 

Mr. SAMUEL said, in reply: Information as to the m of calls 
registered at any date is given to subscribers on request. Complaints 
of. overcharge are always investigated, and test checks made when any 
reasonable doubt arises. The system of recording and charging calls 
was investigated by a committee of the London C hamber of Commerce, 
who reported that the means for checking subscribers’ calls were mecha- 
nically efficient, and that the percentage of errors was very small. 


Newton-in-Makerfield Provisional Order Application.—!n 


the House of Commons on W ednesday the secretary to the Board of Trade 
(Mr. J. M. Robertson) stated, in reply to Viscount Wolmer, that the 
Board had refused to sanciion an Order to enable Newton-in-Makerficld 
Council to generate and distribute electricity. Mere importunity ghould 
not be allowed to over-ride principle. For six years the ( 'ouncil had an 
Order, but they made no use of it. The Council had no facilities for ob- 
taining a good and cheap water supply. «The Board interfered under its 
statutory powers, but apparently the noble lord was an advocate of 
municipal! trading of the most speculative kind. The local authority in 
that case was dependent for the success of the undertaking practically on 

a single consumer. Apart from that, there was no general demand for 
leto ic current for lighting in the district, which already had a cheap gas 
supply owned by the Council. The Board would be careless guar «dians of 
the interests of iatepayers if they assented to the application. 

New Acts of Parliament, —The Royal Assent to the following Acts 
was read on Wednesday :-—Metropolitan District Railway, London & 
North Western Railway, London United Tramways, London Electric 
Railway, Edgware & Hampstead Railway, Midland Railway (London, 
Tilbury & Southend Railway Purehase) and London County Co uncil 
(Tramw ays and Improvements’. 
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COMMERGIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


BRITISH NOTES. 


Apprenticeship in Electrical Industries.—In the annual report of the 
National Institution of Apprenticeship it is stated, that under the 
auspices and through the influence of the organisation, 1,230 
apprentices had been bound by indenture to masters in different 


trades. 
Of this number, 12 are learning to be electrical fittings makers, 9 to be 


electrical instrument makers, and 67 to be electrical engineers. The 
Council of the Institution report that during the year 2,682 applicants 
were interviewed, but a number of parents withdrew their applications 
upon learning that the wages paid to apprentices during the first vear or 
two of their training were substantially lower than those paid to errand 
bovs and the like, which disadvantage, added to the cost of the fares to 
and from the workshop, entailed a sacrifice they could not afford to make. 

Beckenham.—The Board of Trade have informed the Council 
that they decline for the present to withdraw from the West Kent 
Power Co. powers for electricity supply in West Wickham. A letter 
was read from the company asking upon what terms the Council 
would supply electricity in bulk. 

Belfast.—At a meeting last week the Tramways and Electricity 
Committee adopted the report of the city electrical engineer, Mr. 
T. W. Bloxam, recommending the erection of a new station and the 
acquisition of additional plant for the department (cost of first 
instalment of new plant being estimated at £89,208). Mr. Bloxam's 
supplementary report on the subject. presented in April last, and the 
report of Mr. S. L. Pearce (abstracted in our issue of July 26). recom- 
mending the acquisition of a site for a new 24.000 n.p. station to 
supply three-phase a.c. at 6.500 volts. was approved, the first 
instalment of new plant to be steam turbines. 


Coine.—The directors of Colne & Trawden Light Railway Co. offer 
to sell their undertaking to the Council, and the General Purposes 
Committee are dealing with the matter. 

Croydon.—Tho County Council have decided to seek Parliamentary 
powers to run motor omnibuses as feeders for their tramways. 

Ealing.—The salary of the electrical engineer (Mr. J. D. Knight) is 
to be increased from £575 to £600 per annum from Sept. 30 next. 

In future the charge for clectrie current for churches and chapels 
is to be 44d. per unit. 

Electric Power v. Steam in Laundry Work.—On Feb. 22 last. 
Islington (London) Guardians decided that, in consequence of the 
great reduction in the charges for electricity supply by Islington 
Council and the great saving effected by the use of metal filament 


lamps. a special committee be appointed to consider the advisabilit y 


of introducing electric light and electric power into the Board's 
several institutions, 

At Thursday's meeting of the Guardians the Committee reported that, 
electricity being in use at the infirmary and at part of the receiving homes 
for children at Hornsey Rise, they have only considered the remaining 
three institutions. The Committee had had experimenial gas burners 
fixed by a representative of the Gas Light & Coke Co., and had also had 
reports from Mr. J. Enright as to the advantages of electricity. The 
Committee were satisfied that electricity possessed great advantages over 
gas and steam, and therefore recommended that the sanction of the 
L.G. Board be asked for the installation of electricity for light and power 
in the two workhouses and school, and that Mr. Enright be engaged to 
prepare plans and supervise the works at a commission of 5 per cent. on 
the expenditure. Ultimately the report was taken back, in consequence 
of a letter from Mr. H. A. Lav, an expert on laundry work, expressing the 
opinion that nothing could equal steam for such work. 

Mr. Bayes, who introduced the Committee's report, complained that 
Mr. Lay's letter had been sprung upon them. 

Gloucester.—At thoir last meeting the Council adopted the recom- 
mendation of the Electricity Committee to accept £75 from the 
eontractors for the new plant at the electricity works instead of £241, 
the amount due as penalties for delay in installing the plant. Mr. 
Roberts, the chairman of the committee, said the plant was excellent 
and better than they had expected, and the contractors said the 
steam consumption was so much better than the guarantee that 
there would be a saving of £100 a year and that the delay was partly 
due to the re-designing of certain details for the Corporation's benefit. 


Grimsby.—Electrie supply mains are to be extended at a cost of 
£1,050. 

Hospital Lighting.—The medical officer of the Mansfield Guardians 
recommends that the electric light be installed in the hospital as soon 


as possible. 
Leeds.— The Cit y Council decided last week to reduce the maximum 
charge for electricity for lighting from 31d. to 3d. per unit. 


Leigh.— The Council are in negotiation with Southend Council for 
the supply of electricity in bulk in this district. Mr. Speight has 
also intimated that he will apply for a provisional clectric lighting 


order, 

Light Railways.—The Board of Trade have contirmed the Llandudno 
& Colwyn Bay Light Railway (Extension No. 2) Order, 1912, 
authorising the construction of light railways in Colwyn Bay and 
Colwyn and the rural district of Conway. 


London County Council Tramways.—On Thursday last through cars 
commenced running from Hampstead-road to Enficld, these cars 
being equipped for the overhead system at the point of junction with 
the Metropolitan Electric Tramway Co.'s cars at Finsbury Park. 
The competition of the “ General " motor ‘buses is becoming acute on 
this route, 

The connection between the L.C.C. and the M.E.T. Co.’s systems 
at the Manor House Gate. Finsbury Park, has now been effected, and 
L.C.C. cars are now running via Green Lanes to Moorgate-street, &c. 


Luton.— At the last meeting of the Council Ald, Wilkinson (chair- 
man of the Electricity Committee) stated that seven tenders. ranging 
from £1.000 to £1,612, had been received for a rotary converter, The 
estimate of the engincer, Mr. Cooke, was about £1.30), The Council 
authorised the Committee to make a selection from the tenders and 
place the order. 

Manchester.— At the meeting of the Corporation on Tuesday it was 
decided, on the recommendation of the Electricity Committee, to 
borrow £87.160 for additional generating plant, &c. 

An animated discussion took place on a proposal of the Tramways C'om- 
mittee to give a contract for special track work to a Sheffield firm. It 
appeared that the tender was £800 in excess of an American tender, and 
an amendment was moved that the work be given to the American firm, 
but this was defeated by 37 votes to 18. Ultimately the minutes were 
taken back for reconsideration. 

Newcastle-under-Lyme.—The Council has decided that the charges 
for electrical energy for power shall be in future: Up to 2.500 units 
per annum 24d. per unit. 2.500 to 5,009 2d. ; 5.000 to 7,500, 13d. ; 
1.900 to 20,000, 14d. Accounts for 10,000 units and over subject to 
a discount of 5 per cent, 

The borough electrical engineer, Mr. A. J. C. de Renzi, has been granted 
an increase of salary by £25 as from Ist inst., and a further £25 on Aug. 1, 


1913. 
The profit on the past vear's working of the electricity undertaking was 


£535, and a sum is in hand towards some proposed extensions. 

Rail-less Traction.—At the meeting of Maidstone Council last 
week the Mayor stated that the manager of the tramways, Mr. 
Lambert, had submitted a detailed report on rail-less trolley traction 
and it was being considered by the Light Railways Committee. 

At the Rotherham Council meeting yesterday the Tramways 
Committee reported that the equipment of the trolley vehicle route 
to Maltby and the tramway extension to Thrybergh is nearing 


completion. 

Railway Electriflcation.—The Lancashire & Yorkshire Railway Co. 
are constructing a new east "' road" into the Exchange station, Liver- 
pool. and when the line is completed there will be two separate electric 
" roads " in and out of Liverpool, in the Southport and Aintree 
directions respectively. The company have also decided to continue 
the electric system from Town Green to Ormskirk, and this extension 
is expected to be completed about Christmas. It is stated that the 
company intend to electrify the railway from Ormskirk to Southport. 


St. Helens.—The Electricity Committee propose to apply for 
sanction to borrow £5.006, the amount spent in excess of authorised 
loans for electricity purposes. 

On Wednesday a new 2,000 kw. turbo-alternator was started by the 
Mayor, Mr. J. W. E. Smith. He explained that in order. to meet the 
increasing demand for energy and: to obtain more economical con:lit/ons 
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of working the new plant hed been installed. The units supplied for ! possessions abroad has now been ratified. The range of some of the 


power were now more than double those for lighting and tramways, and 
in an industrial town like theirs, where there was. comparatively speaking, 
very hiile residential or shop lighting, the success of the electricity de- 
partment was dependent to a considerable extent upon the power supply. 
For the vear ended March, 1911, the works cost per unit was 0-64d., and 
for the sear ended March, 1912, 0-58d. The new plant would be the 
means of still further reducing the cost. Notwithstanding the verv satis- 
factory apparatus that was now supplied for electric heating and cooking, 
they had made little progress in that direction in St. Helens, and would 
not do xo until their charge was brought down to ld. per unit. 

Salford.—At the meeting of the Corporation on Wednesday Ald. 
Jenkins drew attention to recommendations of the Electricity Com- 
mittee in favour of immediate preparations being made for the 
provision of additional plant to meet future demands. 

The minutes also pointed out that it would be impracticable, after the 
installation of two new turbo-g -nerators, to accommodate further plant 
in the existing station ; that it was imperative that a new electricity 
generating station should be provided with as little delay as possible, 
and that a scheme be prepared for submission to the Electricity Com- 
mittee, including the acquisition of land as a site for a generating station, 
the erection thereon of the requisite plant, &c. 

Ald. JENKINS said that if the policy outlined were adopted it meant 
committing the Council to a very large expenditure. Jn view of that 
fact. he thought it was their business to consider the question of how 
much power they would be supplying in the future to the Tramways 
Committee. 

Ald. PuHittres said that the proposed expenditure upon new works 
ought to be made the subject of a full explanation and discussion in the 
Council. 

The chairman of the Committee (Coun. BILLING TON) said that he could 
not understand why the resolutions were printed in the minutes. 'Phe 
time was not ripe for their discussion ; there was simply a sub-committee 
appointed to go into the matter, and when the proper time came the 
Committee wonld be prepared to debate the matter in Council. 

Ald. Jackson said that the proposals of the Committee had been fore- 
shadowed for some time. New industrial works were going up in the 
borough, and there was a growing demand for current, with which they 
could net cope et present, because the svstem under which power was 
produced in the present station was not economical. ‘They had an 
application from the owners of a new corn mill for 3,000,000 units a vear. 
The Coiimitiee was not in a position to supply it, and unless the new 
station were built such undertakings would either go out of the borough 
or got their power elsewhere. 

The Mayor pointed ont that the minutes committed the Council to 
nothing, and that the whole matter could be discussed at a later stege. 

The minutes were then passed without amendment. 

Suffragettes and the Telephone.— The ubiquitous militant suffragists 
have begun to distinguish themselves on the telephone. On Thurs- 
day last all the telephone wires connecting the publie call offices in the 
Waverley and Caledonian stations, Edinburgh. were found to have 
been cut. In the call boxes were placards bearing the warning “ No 
votes, no peace. War to the end." The maximum penalty for this 
offence ix, we believe. two years’ imprisonment. with hard labour. 


Textile Mill Driving.— Blackburn Council have affixed the cor- 
porate seal to an agreement with the Great Harwood Mill Co. for the 
supply of electricity to their new mill. 


Torquay.—Owing to the increasing demand for electric current 
it has been decided. on the recommendation of the borough electrical 
engineer (Mr. C. W. Salt). to put down a 1,000 kw. turbo-alternator 
at the electricity works at a cost of £6.300. 

The new set will be available by the winter of 1913.14, and application 
has been made for sanction for raising a loan to meet the cost. 

The L.G. Board have sanctioned a loan of £136 for the provision of 
electrical fittings for the new pavilion, 

Tunbridge Wells.—The Town Council have accepted with regret 
the resignation of the borough electrical engineer (Mr. J. W. Beau- 
champ). who recently received a similar appointment at West Ham. 
The resignation will take etfect on the 20th inst.. and the appoint- 
ment of a successor has been postponed until after Oct. 30 next. 
Mr. J. Bembrose, the present chief assistant engineer, will have 
charge of the undertaking in the meantime. 


Wimbledon. -In the agreement between the Town Council and 
the Fixed Price Light Co. as to the terms upon which electrical energy 
would be supplied to customers of the company. elause 11. provides 
that the Council may determine the agreement if. at any time after 
Dec. 31. 1915. the sum payable by the company to the Corporation 
for electrical energy supplied to the customers of the. company 
should for four consecutive periods of 13 weeks each be less than £409. 


~ Wireless Telegraph Notes.—' The tower at Blackpool is to be em- 
ploved as a wireless telegraph station for the use of the army. 
Communication has already been effected with the Eiffel Tower in 
Paris, with Poldhu and with Ireland. The installation is stated to 
be in the hands of the Western Wireless Telegraph Co., of Liverpool. 

The contract between the Portuguese Republic and Marconi's 
Wireless Telegraph Co., Ltd. (London). for the erection and equip- 
ment of wireless telegraph stations in Portugal and in Portuguese 


five original stations. as set out in the provisional contract, is to be 
increased and several additional stations are contemplated. 

Col. Seely, Secretary of State for War. has appointed a Committee 
to consider the application of recent developments in wireless tele- 
graphy to army requirements, The Committee comprises: Major 
R. H. Boys, D.5.0. ; Mr. E. Russell Clarke, barrister; Mr. H. A. 
Madge, expert in wireless telegraphy on H.M.S. “ Vernon”; and 
Col. R. D. Whigham, D.S.O.. of the general staff. A general staff 
officer will act as secretary to the Committee, and Sir H. Norman, 
M.P.. will act as chairman. 

As announced in The Electrician for July 5 (p. 556), a company 
(entitled the Deutsch-Sudsee Gesellschaft für Drahtlose Telegraphie) 
has been formed at Berlin with a share capital of 1.309.000 marks for 
linking the German‘ South Sea colonies by means of wireless telegraphy 
with one another and with the cable station of the Germano. Dutch 
Telegraph Co. at Yap. in the Caroline Islands. High power stations 
are to be established at Yap. Rabaul (German New Guinea), Apia 
(Samoa) and Nauru (Marshall Islands) The Telefunken system 
will be employed, the Drahtlose Company supplying the equipment 
required. A 20 years’ working concession has been obtained from 
the German Imperial Post Office. which will b? represented on the 
board of directors. The chairmen of the directors is a director of 
the Allegemeine Elektricitits Gesellschaft. and Messrs. Siemens & 
Ha'ske will also be represented on the board. 

The Norwegian Telegraph Department will include in the estimates 
for 1913-14 the sum required for the erection of a radio-telegraphic 
station a few miles north of Christiania, on Tryvandshóiden, about 
1.800 ft. above sea-level. The proposed site is now occupied by a 
high wooden tower from which tourists obtain a view of the Christiania 
Fjord. Communications regarding this work can be obtained by 
British manufacturers from the Commercial Intelligence Branch of 
the Board of Trade. 73, Basinghall-street, London, E.C. 


Wolverhampton.—The Corporation have hitherto supplied eles- 
trical energy to the Electric Construction Co.'s works at Bushbury 
under an arrangement whereby they paid a royalty to the Midland 
Electric Corpn. for Power Distribution. The Electricity Com- 
mittee, after negotiations with the Midland Corporation. recommend 
the Council to accept the company’s terms (£500) fora transfer of their 
powers under their provisional order (which has still 30 years to run) 
for the supply of electricity in Bushbury, and the Committee further 
recommend the Council to apply for the necessary provisional order 


COLONIAL AND FOREIGN NOTES. 


Argentina.—The '* Review of the River Plate " says the Com- 
pania la Comercial, owners of the tramway in Concordia, are con- 
sidering the question of electrifying the line. 

Bolivar municipality received 12 tenders for equipping an electric 
lgat station, but eight were not in accordance with the specification. 

Government has promulgated a decree laving down the terms under 
which privaty teleg-aph and telephone lines are to be worked in future. 
When lines cross the State lines these latter are to be raised 2 metres 
above the new lines at the cost of the concessionaire. The Government 
are to have the right to expropriate at any time, on payment of the 
e^pital expenditure plus 5 per cent., and they can insist on all employes 
being Argentines. Concessions are not to exceed 30 vears, at the end 
of which everything passes over to the nation free of charge. 

Australasia.—The ratepavers of Invercargill have sanctioned by 
poll proposals to borrow £15,000 for the completion of electric tram- 
ways and £10,000 for the instalation of a lighting and power plant. 

The municipality of Thames (N.Z.) have decided, on a poll of the 
ratepayers, to expend £14,0C0 on electricity supply works. 

The ratepayers of Palmerston (N.Z.) have agreed to the proposal t 
borrow £60,000 for the construction of overhead electric tramways. 

The '" Australian Mining Standard” says the ratepayers of Temora 
(N.S.W.) have decided by ballot in favour of borrowing £6.56 for electric 
heating, 

Sydney Council have decided to grant permission for the city clecirical 
engineer, Mr. H. R. Forbes Mackav, to visit Young (N.S.W.) and advise 
the Council with regard to electricity works, on condition that the Young 
Municipality pay Mr. Mackay's salary and expenses for the time he is 
absent from Sydney. 

Lismore (N.S.W.) Municipality have complained to the Government 
that the publie electric lighting company which has been formed to supply 
current to the Municipality has come into competition with the latter in 
supplving light to private consumers, The Public Works Committee 
have promised that the matter shall be considered when amendments to 
the Local Government Act are dealt with. 

Some particulars of Mr. €. H. Merz's amended scheme for the electri- 
fication of the Melbourne suburban railways have recently. been made 
public, Mr. Merz now proposes that the dines io Samdeanghain and 
Essendon, and the extension from Essendon to Broadmeadows should be 
first undertaken. The present steam service from Sandringham to 
Broadmeadows occupies 1 hour 27 minutes. but Mr. Merz's calculation is 
that the ordinary electric train will accomplish it in 50 minutes. lIt ìs 
advised that the power station be in the Yarraville district, alongside the 
Seddon station, and that electrical energy be-transmitted from this 
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station at a pressure of 20,000 volts to a series of sub-stations by means 
of underground three-core cables and overhead wires. The g'nerating 
plant should consist of either three 20,000 kw. or six 10,000 kw. turbo- 
generators, At the converter stations the power would be transformed 
to direct current. An alternative proposal is that transformer houses be 
provided at which the high voltage should be reduced to a suitable pres- 
sure for single-phase motors. "Phe pressure used on the trains may vary be- 
tween 1,550 volts and 1,300 volts, the normal average being 1,450. Equip- 
ment for 500 motor coaches would be required and 150 trailers would be 
used. The electric trains are to be made upon the multiple unit system, 
each unit consisting ef one motor coach and one trailer, but 10 coaches 
mav be linked up five of which will be motors. ‘The approximate lengih 
of each motor coach an‘! each treiler will be 60 ft., and the width 9 ft. 6 in. 
running on the existing 5 ft. 3in. gauges. Each motor coach will be pro- 
vided with an electrically driven air compressor of sufficient capacity for 
working Westinghouse brakes. It will b: required in the conditions of 
tendering that the speed of the motors be sufficient to operate trains at 
52 miles an hovr, with a pressure of 1,450 volts. The length of stop at 
stations will be 24 seconds for ordinary trains and 60 seconds for expresses. 

With a view to improving the lighting at Katoomba (N.S.W.) and 
effecting a reduction in the present cost, the local council decided, at a 
recent meting, to open negotiations with the Katoomba Gas Co. to ascer- 
tain the price they want for their works. The charge for gas is 7s. ld. 
per 1.000 ft. Ald. Lindeman was strongly in favour of electricity for 
lichting, but not with a steam plant. ‘There is water power available 
within 41 miles of Katoomba. He said the question of installing gas or 
electricity should be considered and expert advice taken in reference to 
supplving electricity by water power. 

e Sydney City Council has notitied consumers of electricity for power 
that they now have the option of the flat rate of 11d. per unit, or a fixed 
charge of 4s. per month per horse-power and 2d. per unit. 

At a recent meeting of South Melbourne City Council, Coun. Strang- 
ward (secretary of the Prahran- Melvern Tramways Trust) brought. for- 
ward a proposal in favour of the construction of a municipal electric 
tramway over 3 miles in lengih in the city. He suggested that the rail- 
less trolley system should first be tried, at an estimated expenditure of 
222,000, after which, if the route were found to be paving, the overhead 
system with rails should be substituted. Current could be obtained from 
Melbourne City Council or the Melbourne Electrie Supply Co. For the 
rail system the cost (including eight cars of the best type) would b- 
£59,000, Consideration of the proposal was postponed. 

Orders-in-Council under the Electrie Light and Power Act have recenily 
been obtained. by the Nunawading (Victoria) Shire Council and the 
Electric Supply Co. of Victoria, of Ballarat, authorising the inauguration 
of a lighting and power system in the one case and an extension of the 
existing system in the other. 

Canada.—The diversion tunnel of the British Columbia Electric 
Railway at the outlet of Lake Coquitlam has been completed. This 
tunnel has cost. £50.000, it will conduct the water to a dam to be 
constructed with a view to increasing to 80,000 u.r. the water power 
available for the purposes of the railway. 

It is stated that Messrs. Mackenzie & Mann are about to construct 
an electric railway from St. Catherine's to Niagara on the Lake, and 
from St. Catherine's to Beamsville. 

Customs Decisions.— According to recent decisions, the following 
duties are leviable on foreign and British goods, respectively, under 
the New Zealand tariff of import duties :— 

Conduit piping junction boxes of iron, fitted with vulcanite discs 
(claimed as fittings for iron pipes); vulcanite bored discs, for conduit 
piping junction boxes; glass accumulator jars and starting compen- 
sators, hand operated, for alternating-current motors, 39 per cent. and 
20 per cent. ad val. Portable electric garage lamps, 15 per cent. and 
10 per cent. ad val. 

Dominica.—At San Pedro de Macoris there have been negotiations 
carried on for the erection and operation of an electric. lighting station. 
These negotiations are not, we understand, yet completed. 

Italy.—Authority has been given to the Società Italiana di Indus- 
tric Elettriche, Spezia, to construct and work various sections of 
electric tramways in Npezia; and to the Società Elettrica. Bresciana 
to convert the Brescia-Toscolano and Brescia-Stocchetta horse 
trémways into electric tramways. 

Norway.— Harbour and Railway Improvements,—Plans are under 
consideration for the improvement of the railway station and harbour 
at Drammen, and for rebuilding the bridge over the river. 

It is expected that the existing rail-less system will be replaced by the 
overheed trolley service with rails A bill is being introduced for the 
electrification of the entire railway section between Christiania and 
Drammen and the Randsfjord section is to be reconstructed. Another 
hill provides for the construction, at a total cost of about £20,000, of a 
new quey and warehouses, with electric cranes on the railway quay at 
Drammen. 

Russia.— Railway Electrification. —Experiments (at the expense 
of the Government) with h.t. currents were made during June at the 
Polytechnic Institute, St. Petersburg, with the object of ascertaining 
the practicability of electrifying certain of the Russian railways, 
more particularly those in the St. Petersburg vicinity, which is 
situated almost in the centre of four largo waterfalls—the Narvas, the 
Imatra in Finland, the Kivach at Petrosavodsk, and the Volchov. 


The last-mentioned, situate 167 miles from St. Petersburg. is to be 
first utilised. E 

Russian Patent Law.—4A law for the protection of patent rights 
and trade marks has been recently approved by the two Legislative 
Chambers in Russia, and provides that— 

Subjects of foreign States which have concluded with Russia agree- 
ments for the mutual protection of industrial property on the principle 
of priority, and who shall have applied in due form in one of these States 
for— 

(a) A certificate to a trade mark shall enjoy for four months from date 
of application a preferential right to receive the certificate specified in 
article 161, sec. 4 of the Industrial Law. 

(b) The grant of a patent for an invention or technical improvement 
shall enjoy for 12 months a preferential right to receive the ptent 
demanded. - 

(c) The protection of an industrial design or model shall enjoy for four 
months preferential rights within which to complete notification of such 
design or model to the Department of Industry. 

Persons who are not subjects of foreign States which have concluded 
these agreements shall enjoy the privileges specified only if this is specially 
provided for in the agreements, 

South Africa.—The ratepayers of Cradock (Cap? Province) have 
authorised the Town Council to take steps to light the town clec- 
trically at a cost not exceeding £10,000. 

At Potchefstroom a municipal electricity supply plant, consisting 
of two steam-driven 60 kw. direct-coupled generators and a battery 
of accumulators, was recently put into operation. 

The “ British and South African Export Gazette " savs additions are 
to be made to the Pietermaritzburg electric lighting plant at a cost of 
£42,500. 

Ladysmith Corporation are considering a proposal to spend £22,000 
upon additional electrical plant. 

Robertson (Cape Province) Municipality have been authorised. to 
establish electricity supply works at an initial eost of £5,000. 

Burgherdorp (Cape Province) is to be lighted electrically. 

Tenders have been obtained for the electric lighting of Koffyfontein 
(O.PS.). 

Spain.—The Compañia Tranvias de Gijon has applied to the 
General Directorate of Public Works, Madrid, for a concession for 
the construction and working of an electric tramway in Gijon. 

Vienna.—Two proposals have been submitted for the construction 
of underground railways in this city. 

A French group have tendered for the coasiruction of 24 km. of line 
a! a total cost of 180,000,000 kronen ; and the offer of the Vienna banking 
svndicate, in conjunction with the A. E.G., comprises the construction 
of a line measuring 14 km., at a total cost of 120,000,000 kronen. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


` Aberdeen.—aAt the Council meeting on Monday the convener of 
the Tramways Committee, Mr. J. A. Smith, said the accounts for 
the past year showed revenue £77,180 (increase £3,710). 

Working expenses were £40,909 (inerease £1,294) and surplus was 
£11.158 (increase £3,554); £6,762 had been placed to renewal account, 
which had been deficient by this amount, and the remainder (£6396) was 
carried to reserve. Ititherto the whole of the surplus has been put into 
the renewal account, but this vear, for the first time, Mr. Smith said, 
they had sufficient money for their renewal account, and they had been 
able to starb a reserve account. The accounts were adopted. 

Birkenhead.—The accounts of the tramways department for the 
year ended March 31 show capital expenditure £366.703 (increase 
£281). Of this £259.103 is outstanding. 

Revenue was £60,151 (against £57,662 in previous vear), working 
expenses were £36,314 (£35,607); net profit, after providing for stamp 
duty, interest, sinking fund, &¢.. being £2.479 (against a loss of 
£115). Passengers carried 13,273,858 (12,640,261), enr-miles run 1,225,544 
(1,207,761), units used 2,454,214 (2,582,687) 2-002 (2-138) per car- 
mile. Averag: total revenue per car-mile was 11-77d. (11-4064.), and 
working expenses, including power, was 7:1H1d. (7-97d.). 

The report of the engineer and manager, Mr. W. Wyld, states that 
during the 1] vears the tramways have been in operation they have 
provided £105,751 towards the reduction of the debt incurred on tram- 
wavs and £107,670 towards interest on capital. At the end of the vear 
under review the Committee decided to permit blind. persons resident in 
the borough to travel free on the cars, other blind p.rsons travelling at 
half-fares. Several of the stages were lengthened and new facilities ££ ven, 
such as return excursion and football tickets, workmen’s dinner-time 
return tickets, &e. No serious accident occurred during the vear. 

Finchley.—The accounts of the electricity department for the year 
ended March 31 show capital expenditure £121,997. of which £24,327 
has been redeemed. 

Revenue was £18,760 (£17,810), working expenses were £9,276 (£8,626), 
and after meeting capitsl charges, &c., there was a balance of £2,079, 
compared with £1,588 brought forward at March 31, 1911. 

Halifax.—The accounts of the electricity department for the year 
ended March 31 show capital expenditure £272,944 (increase £12,784), 
and the total amount contributed to sinking fund is £58,908. 

Revenue was £42,783 (compared with £40,830 in previous year), work- 
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ing and general expenses were £21,528 (£20,925), gross profit was £21,255 
(£19,905), and the surplus, after. providing for capital charges, was 
£2.100 (£1,366). Revenue was 1-641d. per unit sold, working expenses 
were 826d., dnd net profit was 0-084d. (0:176d.). Units generated were 
7,133,942 (6,908.812) and sold 6,256,583 (5,964,665). The total maxi- 
mum supply demanded was 3,034 kw. (2,960 kw.). 


Hammersmith (London).— The accounts of the electricity depart- 
ment for the year ended March 31 last show capital expenditure 
£361.23] (increase £21.884), and the total debt outstanding is £249.367. 

Revenue was £62,745 (compared with £64.376 in previous vear), 
working aud general expenses, including £1.216 special expenditure, 
were £32,006 (£30,309), geoss profit was £40,649 (£33,976), and net profit 
£8,308 (£12,033). The average price obtained per unit for all purposes 
was 1-53d. (L58d.). Units generated and purchased were 10,003,650 
and 461,470 respectively (against 10,787,120 and 584,808) end sold 
9,335,892 (9,239,982). The total maximum supply demanded was 
5.82S kw. (5.520 kw.) During the vear the department contributed 
£5.360 in relief of rates. 


Kingston-upon-Thames.— The electricity department accounts for 
the year to March last show capital expenditure £100.334 (increase 
£1.095). of which £40,747 has been repaid. 

Revenue for the year was £13,575 (compared with £11,983 in previous 
vear), working and general expenses. were £7,121 (£6,555), and. capital 
Charges £6,513 (£6,621). net result being a deficit of £60 (£1,193). 
Working expenses were. 1-962d. and. capital charges 1-795d. per. unit 
Rold. Units sold. 700,578 (579.652). 

The report of the engineer, Mr. J. E. Edgeome, states that consumers 
increased from 1,336 to 1,446, and the total connections from 61,712 to 
66,507 (equivalent) 32 watt lamps. The undertaking appears to be 
recovering from the set-back of the previous three. vears due to metal 
filament lamp causes, The increased output has resulted in a reduction 
of cost per unit generated. Cost of fuel was reduced from 09324. to 
O-878d. per unit sold, although some portion of the fucl was obtained 
during the coal strike at enhanced prices. The two new Diesel engines 
will be at work by the end of this year, and will (Mr. Edgcome says) 
effect a very substantial saving in cost of fuel, repairs and maintenance. 


Leigh.—The accounts of the electricity department for the year 
ended March 31 show capital expenditure £50.851 (increase £3.020). 

Revenue was £6.637 (against £8,260 in 1911), working casts were 
£5,137 (£4,620), gross profit being £3,500 (£3,641), interest and sinking 
fund £2,904 (£3,154), and net profit £507 (£488). Fucl cost 0-38 1d. (0:335d.) 
per unit, generation costs O-646d. (G-600d.), repairs and maintenance 
O-168d. (0-1790.), distribution O-L17d. (0:1294d.), rents, rates and taxes 
0-125d.. (0-147d.), and management O-141d.. (O-157d.); total. I-20d. 
(L22d.). Capital charges were 0:70d. (0790.). units sold were 772.812 
(651.386), average price obtained 119d. (1-27d.). Maximum load was 
525 kw. (500 kw.). 

The report of the engineer and manager, Mr. A. T. Smith, states that 
the increase in cost of production was that the load increased beyond the 
economical working load of the plant. "The average vacuum obtained 
was only l3 in., and part of the plant was run non-condensing, so that 
there was a considerable increase in steam consumption. During the 
year a 500 kw. engine and generator has been installed, and is working 
with excellent results. A new evaporative condenser is working efh- 
ciently and economically. The saving in coal is from 10 to 15 tons per 
week. 

Walthamstow.—The accounts of the electricity department for the 
year ended March 31 show capital expenditure £213,371 (increase 
£13,844), of which £54.898 has been repaid. 

Revenue was £34,534, working and gencral expenses were £18,378, 
gross profit being £16,456. After providing for capital charges and 
contributing £200 to capital account, the net profit was £5,908, Units 
generated were 5.843,488, sold 4.701.664. Total maximum supply 
demanded was 1,825 kw. for lighting and 400 kw. for traction, 


Warrington.—Capital expenditure on the electricity undertaking 
to March 31 last was £106,408 (increase during the year £6,558). of 
which £79.046 is outstanding. 

Revenue was £19,245 (compared with £19,386 in previous vear), gross 
profit. £7,709 (£8,873), net profit £1,746 (£2,668). Fuel cost 0:545d. 
(0-489d.) per unit sold, and total costs (exclusive of capital charges) were 
0:7 19d. (0-644d.)..— Units generated 4,207,032 (compared with 3,860,492), 
Rold 3,187,379 (3,285,802). The maximum load was 1,953 kw. (1,917 kw.). 

The report of the engineer, Mr. F. V. L. Mathias, states that the de- 
crease in consumption of current is probably largely due to meters being 
read earlier. The slight increase in coal cost was due to the coal strike. 
The coal used per unit generated was 4-5 Ib. (against 5:8 lb.), the improve- 
ment being due to the partial use during the year of new turbine plant. 
The expenditure on are lamps has been decreased by £120, due to im- 
proved methods of trimming. although the light has been trebled. 

On the tramways the capital expenditure is £102,128 (no increase), the 
total amount of sinking fund applied in reduction of debt being £25,802. 
Reserve or renewals fund amounts to £10,000. | 

The years revenue was. £21,736 (£20,775), working expenses were 
£13,432 (£12,528), and net profit £2,456 (£2,344), of which £1,500 (£2,000) 
has been devoted to relief of rates. Revenue per car-mile was 11-761d. 
(11-3600.), working expenses (including power) 7:268d. (6:850d.). Pas- 
Rengers carried. 2,647,137. (5,375,572), car-miles run 443,560 (438,885), 
and units used 530,436 (528,220) = 1-196 (1-204) per car-mile, 
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EDUCATIONAL NOTICES. 
University of Sheffield.—The Faculty of Applied Science at this 


University comprises departments of engineering, metallurgy, coal 
mining and architecture. The courses in engineering and metallurgy 
extend over three years, and prepare respectively for the degree of 
B.Eng. or the degree of B.Met. of the University of Sheffield. The 
technical laboratory courses commence Sept. 16, but the lecture 
courses do not commence until Oct. 2. Prospectus giving further 
particulars and details of courses may be obtained from the registrar, 
Mr. W. M. Gibbons. 


University of Durham.—4At Armstrong College full courses of 
instruction are provided in mechanical, marine, civil and electrical 
engineering, naval architecture, mining, metallurgy, pure science 
and arts and agriculture. Particulars from the secretary, Mr. F. H. 
Pruen, M.A. 


University of Manchester.—In the faculty of science complete 
courses of study, extending ove: three years, are arranged for the 
university degrees in civil, mechanical and electrical engineering. 
There are well-equipped laboratories, and the electrical engineering 
laboratory is housed in a new building which was opened during last 
session. The next session commences on Oct. 1. Further par- 
ticulars may be obtained from the registrar. 

Imperial College of Science and Technology.—The courses of in- 
struction in engineering provided by this college fall mainly under 
one of the following heads :— 

(a) Diploma courses for the associateship of the City and Guilds 
Institute in civil and mechanical engineering and in electrical engineering. 
For admission to these courses candidates are required to pass the 
entranee or matriculation examination of the college in September. or 
to have passed the matriculation of the University cf London in certain 
subjects. The courses of study cover a period of three vears. (4) 
Special or partial courses for a limited number of students whose know- 
ledge and experience enable them to engage in research work or to omit 
part of the regular diploma courses. (c) Advanced. specialised courses 
for post-graduate and other duly qualified students. Among the pro- 
jected special courses are those on the design, construction and manu- 
facture of electrical machinery, which will be under the general super- 
vision of Prof. Mather, F.R.S. Lectures and drawing-oflfice instruction 
will be given by Mr. W. E. Robson, M.I. E. E. ; and lectures will be given 
by Mr. Miles Walker, M.A., M... E. E.. of the British Westinghouse Co. 
Prospectus of the colk ge may be obtained from the Secretary, City and 
Guilds (Engineering) College, Exhibition-road, S.W. 

Royal Technical College, Glasgow.—The diploma of this college is 
granted in civil, mechanical and electrical engineering, mining, naval 
architecture. chemistry, metallurgy. mathematics and physics, 
building and textile manufacture. The average fee per session is 
£12. 12s. New and well-equipped laboratories have been provided. 
and facilities for research are afforded. The preliminary examination 
for candidates for tho diploma begins Sept. 16. and names of can- 
didates must be sent in by Sept. 2. Dav classes begin Sept. 24 and 
evening classes Sept. 20. Prospectuses (gratis) and calendar (Is. 4d. 
post free) may be obtained from the Director. 


Sunderland Technical College.— This college provides a complete 
four years’ course of instruction for engineering and electrieal 
engineering apprentices during the six winter months, Oct. 1 to 
March 31. Students can obtain the college diploma and (if desired) 
the degree in engincering of the University of London. An appren- 
tice-studentship pamphlet and prospectus, which can be obtained 
from the Principal, Mr. V. A. Mundella, M.A., gives further pat- 
ticulars. Entrance examination on Sept. 6 and 7. 


p —————ÓÁ— 


TRADE NOTES AND NOTICES. 


— aM 
TENDERS INVITED. 


Tenders are invited for supply of paper-insulated cables required 
during one, two or three years by the City of LEEDS Electric Lighting 
Department. Specification, conditions of contract and form of 
tender from Mr. H. Dickinson. manager. 1, Whitehall-road. Leeds. 
Tenders to the town clerk, Mr. Robert E. Fox, by 10 a.m. Sept. 3. 
See also an advertisement. 


Tenders are invited by the Commonwealth of AvsTRALIA for the 
supply and delivery of switchboards at Adelaide; and common 
battery switchboard at Melbourne. Tender forms, specifications, &c., 
may be obtained at the Commonwealth Offices, 72, Victoria-street, 
London, S.W. See an advertisement. 

Lonpon County Council will invite tenders in October for the 
supply of metal filament lamps, and the Council is prepared to test 
in the meantime any lamps for the supply of which firms may desire 
to submit tenders. Sample lampe. submitted for testing (not less 
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than five of any one make) should be forwarded to the Chief Engineer, 
Hungerford House, Victoria Embankment, W.C. 

MANCHESTER Electricity Committee require tenders by noon 
Sept. 10 for a 12,000 kw. three-phase turbo-alternator, pipework, 
valves and condensing plant; and water-tube boilers and super- 
heaters, economisers and coal chutes. Specifications from Mr. F. E. 
Hughes, Town Hall, Manchester. 


Lonpon County Council require tenders by 1l a.m. Aug. 23 for 
electric-light wiring (about 290 points). bells and telephones at the 


Council's secondary school, Plumstead, S.E. Specifications from 
the Chief Engineer, Spring-gardens, S.W. 

BaTLEY Council require tenders by noon, Aug. 23, for supply and 
laying of h.t. cables. Specifications, &c., from the Borough Electrical 
Engineer. 

The Chief Commissioner of Railways, Sypney (N.S.W.), will 
receive tenders until noon Oct. 2 for the supply of six 1,000 kw. 
sub-station units. Specification from the Electrical Engineer, 61, 
Hunter-street, Sydney. 

MELBOURNE (Victoria) Corporation require tenders by 2 p.m., 
Sept. 4, forthe supply of an electric motor carand two electric motor 
wagons. Specifications may be scen at the office of the City 
Electrical Engineer. 

The Municipal Council of SHANGHAI invite tenders for the supply 
and delivery f.o.b. British port of high and low-tension t hree- phase 
switchgear for sub-stations. Specifications, &c., from Messrs. Preece, 
Cardew & Snell, 8, Queen Anne's Gate, Westminster, S.W. Tenders 
by noon, August 13. 

Costa Rica Government invite tenders for a concession for the 
construction and working for 50 years of an electric tramway between 
Alajuela and Grecia, with a branch line to San Pedro de Pois, total 
length about 162 miles Estimated cost about £103,200. The 
estimated cost of a hydro-electric power plant on the Poas river for 
working the tramway is about £62.800. The Government guarantee 
interest, from the date of the opening of the tramway, for 25 years, 
at 6 per cent. per annum on the capital invested up to about £95,700. 
Particulars and plans from the Dirección General de Obras Pübilcas, 
San José, price £2. 8s. per set. The Purdy Enginecring Co., of San 
José, who made the preliminary surveys would (it is stated) also 
probably be prepared to supply plans. A report on the proposed 
tramway, an estimate of traffic. and a translation of the call for 
tenders may be seen by British contractors at 73, Basinghall-street, 
London, E.C. "xi 


The IrALiaN State RarrLwavs Administration require tenders by 
Aug. 24 for the construction of two sections of the main line from 
Ronco to Arquata. 

Tenders are invited for public electric lighting in MADRID for 
15 years. Particulars are given in tho '* Madrid Gazette ” of June 23. 
Tenders to the Municipal Authorities before October 24. 

Tenders will be received until Oct. 21 at the Burcau de la Mairie, 
Canea (Crete) for a 50 years’ concession to construct and work an 
overhead system of electric tramways in CaNEa district. The 
"^ Official Gazette," of June 22, containing particulars may be seen 
at 73, Basinghall-street, London, E.C. 

Rosario (Argentina) municipality invite tenders for a second 
system of electric tramways, including their construction and 
working. Tenders by 10am. Oct. 15. Particulars from the 
Municipal Council. 

RosaRio municipality also require tenders by 3 p.m. Sept. 21 for 
the electric lighting of the town. 


TENDERS RECEIVED AND ACCEPTED. 

Siemens Bros. Dynamo Works (Ltd.) have obtained from London 
County Council a further contract for 20,000 Tantalum traction 
lamps. for use, we understand, on the Council's tramcars, Some of the 
Council’s cars have already been fitted with Tantalum lamps, with 
satisfactory results. 

Croydon Council have accepted the following tenders :— 

Sydney Hunt, wiring South Norwood Schools, £50; Easton Lift Co., 
electric lift, £118; Babcock & Wilcox, pipework, &c., £525; J. Hop- 
kinson & Co., valves, £260. 
^ Wimbledon Council have accepted the tender of Wm. H. Gaze & 


Sons (at £96. 15s. 1d.) for installing an intercommunicating telephone. 


system at the Isolation Hospital, and also for maintaining same for 
three years at £7. 19s. perannum. The tender of A. How & Co., has also 
been accepted (at £53. 17s. 6d.) for wiring the administrative block 
extension at the Isolation Hospital. 

Maidstone Electricity Committee have accepted the tender of the 
en Construction Co. for the supply of a motor generator at 


Launceston (Tasmania) Council have accepted the tender of the 
Union Electric Co. of Australia for 36 three-phase motors and a 
50 kw. transformer. 

Tunbridge Wells Corporation have placed a contract for high and 
low-tension cable for the coming 12 months with the Western Elec- 
tric Co. 

The Reason Mfg. Co. have secured, through Messrs. Mellwraith. 
McEacharn & Co., London, Melbourne City Council's contract for 
600 electrolytic meters, 21. 5 and 15-ampere sizes. 

The tender of E. Arthur Pinto has been accepted for the lighting 
installation (including cable work and batteries) at the new  Folkes- 
stone Herald " printing and bookbinding works. 

Watford Council have accepted the tender of the Union Electric 
Co. for a motor-generator at £260. 

Warrington Guardians have accepted the tender of H. Bibby for 
electric equipments for the kitchen at £89. 15s. 

Morley Council have accepted the tender of the Electric Construc- 
tion Co. for a 12 n.P. motor for the depot. 

Newcastle-under-Lyme Council have accepted the tender of J. 
Bagguley & Son for electric mains and laying at £760. 

Rugby Hospital Board of Management have accepted the tender 
of S. P. Marsh for wiring Brookfield. 

Sydney (N.S.W.) Council have placed contracts with W. T. Henley’s 
Telegraph Works Co. for underground cables, £2,041. 13s. 4d.; 
Noyes Bros. for electric pulley block for stores, £162, and fibre con- 
duit, £479. 3s. 4d. ; Wm. Elder & Co., for motor platform and stair- 
way for Pyrmont power house, £102. 14s.; British Insulated & 
Helsby Cables and Western Electric Co., for cables. 


Commonwealth Contraets.—The following contracts have been 
placed by the Australian Government Departments :— 

Postmaster-General's. Department, Mclbourne.-— Maritime Wireless Co. 
(Shaw system), wireless material, £2,000. 

Postniaster-GeneraVs Department, Sudney.—British Insulated & Helsby 
Cables, for supply of 11 niiles cable, £60 per mile; 61 miles ditto, £155 
per mile ; 89 miles ditto, £352 per mile. Western Electric Co., 42 miles 
cable, £05 per mile ; 21 miles ditto, £190 per mile. W. T. Henlev's Tele- 
graph Works Co., 235 miles cable, £233 per mile; 77 miles ditto, £294 
per mile. Siemens Bros. Dynamo Works, 2} miles cable, £527 per mile ; 
71 miles ditto, £623 per mile ; 4? miles ditto, £709 per mile. 

Postmaster-Generals Department, Adelaide.—Western Electric Co., 
8} miles cable, £851 per mile ; 440 yds. ditto (switchboard), €79 per mile ; 
150,000 paper jointing sleeves, 2s. per 1,000. W. T. Henlev^s Telegraph 
Works Co., 4 H4 miles cable, £512 per mile; 1 mile ditto, £450 per mile ; 
I mile ditto, £610 per mile; 3 miles ditto, £307. 10s. per mile ; 32 miles 
ditto, £192. 10s. per mile; mile ditto, £131. 5s. per mile. British 
Insulated & Helsby Cables, 600 vds. switchboard cable, £142; 220 yds. 
ditto, £5. 10s. 

Postmaster-Generals Department, Brisbunc.—W. TV. Henley’s Telegraph 
Works Co., 4 nauts submarine telegraph cable, £177. 10s. per naut. 

Department of Home Affairs, Mclhourne.— Stanton Cook, for electric 
light installation at naval depot, Rusheutter's Bay, £165. 

Victorian Railways Department.—British Insulated & Helsby Cables, 
for the following overhead material for the duplication of the St. Kilda- 
Brighton Electric Street Railway : Prescot trolley wire, £107. 2s. por mile; 
straight line ears, 2s. 8d. each; curve ears, 23. 8d. cach ; half-anchor 
ears, 24. ld. each; splicing eara, 5s. 2d. each; splicing ears, 8s. ecah ; 
section insulators, £1. 12s. 6d. each ; straight line hang rs, 24. Ld. ecah ; 
singie line double pull-offs, 2s. 6d. each ; single line singie pull-offs. 2s. Id. 
each; single Clovis giant strain insulators, 2s. Id. each; turnbuckles, 
4s. 10d. each; terminal clamps, 5s. 2d. each; span wire, £7. 12s. ; 
Brooklyn strains, 6s. 3d. each; frogs, £1. 33. each; crossings, £1. 53. 3d. 
each and £1. 5s. each. 


BUSINESS NOTICES. 

Messrs, Lloyd-Wise & Co., consulting engineers and chartered 
patent agents, have removed to 10. New Court, Lincoln's Inn, London, 
W.C. 

After the 30th inst., the address of the British L. M. Ericsson Mfg. 
Co. will be Old Serjeants’ Inn-chambers. Chancery-lane, London. W.C, 

Geo. and Richd. Jas. Moore (trading as Herbt. Moore & Co.). 
electrical engineers, &c., 3, Stratford-road, Kensington, London, W., 
have dissolved partnership. Debts by Mr. Geo. Moore, who con- 
tinues the business. 


, Sale by Auction.—Messrs. Horne & Co., 35, Old Queen-street, S.W., 
will sell by auction at the Royal Arsenal, Woolwich, on Thursday, 
Aug. 22, by order of the Secretary of State for War, at 11 a.m., some 
unserviceable and obsolete stores, including quantities of iron and 
steel scrap, brass, founders' ashes, copper. gunmetal, mixed metal, 
cupro nickel, lead, aluminium. platinum. zinc, &c., also some electric 
cable, hydraulic jacks and tools, electrical instruments, &c. The 
lots may be viewed at the Royal Arsenal, Woolwich, on the Monday, 
Tuesday and Wednesday previous to and on the morning of the 
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sale. Catalogues from the War Office. Whitehall,t he Ordnance 
Office. Tower. and the Ordnance Office, Royal Arsenal, Woolwich. 
See also an advertisement. 


BANKRUPTCIES, LIQUIDATIONS, &c. ~~” 


Mr. Joseph Smith, 27, Ainsworth-street, Blackburn, has been 
appointed trustce in the bankruptcy of J. W. Garsden, clectrical 
engineer, 24, Preston New-road, Blackburn. 

At the public examination on Friday the liabilities were returned at 
£5.038 and deficiency £4,111. Failure was attributed to debtor being 
made liable for £1,100 in connection with a previous partnership which 
was dissolved at the end of 1909. Since the liquidation (in Feb., 1911) 
of the limited company which took over the business of the Howe Elec- 
trical Engineering Co., of which debtor was a partner, he had traded at 
Blackburn on his own account. That business paid and would have con- 
tinued to do so but for the judgment referred to; £3,342 of the deficiency 
was due to the debt and costs in the parinership action and other claims 
and costs in respect of the partnership debts. Examination adjourned. 


The Traction Supplies Co. (Ltd.) is being wound up voluntarily, 
and Mr. T. Metcalf. 48, Frederick-street. Sunderland. has been 
appointed as liquidator, A meeting of creditors will be held at 48, 
Frederick-street on Aug. 15. 

Claims against Electric Prepayment Meters (Ltd.) are to be sent 
by Aug. 14 to Mr. B. Bernheim and Mr. F. E. Stanley. 3, Laurence 
Pountney-hill. London. E.C., at which address a meeting of creditors 
will be held on Aug. 21. 

The examination of T. M. Mackay. electrician. &c.. 15. Beresford- 
terrace, Avr. took place on Tuesday at Edinburgh. — Liabrities 
£7.008 ; assets £1.936. 


In connection with the formal winding up of the Black Sea Tele- 
graph Co. (Ltd.), whose cable between Constantinople and Odessa 
13 being transferred to the Eastern and the Indo- European Telegraph 
Companies. a meeting of creditors will be held at noon on Aug. 12 at 
Klectra House. Finsbury-pavement. London, K.C. Claims to Messrs. 
Birehim & Co., 50, Oid Broad-street, London, E.C., by Sept. 20. 


PATENT RECORD. 


—————— dli ——————— 
SPECIFICATIONS PUBLISHED. 


T he following abstracts from some of the specifications recently published have been specially 
compiled by Messrs. MEWBURN, ELis & Pryor, Chartered Patent Agents, 70 and 72 
Chancery-lane, London, W.C. 

Whenever the date applied for differs jrom the date on which the application was lodzed at 
the Patent Office, the former ts givin in brackets after the title. 

1911 SPECIFICATIONS. 
Methods of and means tor changing the frequency of alternating electric 
(Cog. Apps. 9.494/11, 11,775,11, 20,761;11 and 21,321,11.) 
Printing telegraphy. 


8.853 TAYLOR. 
Currents, 

15,559 KissLEY. 

15.725 KirrAs. Telephones, 

16.074 Brown. Senders for electric signalling systems. (11/7/10.) 

16.160 Seaman & New TRANsrORT Co. Electric transportation systems, 

16.367 Osttvy-Wees & Reinecke. Electric arc lamps. 

16.459 WoopHcuse. Conduits or casings for electric conductors, 

16.899 McBerty. Automatic and semi-automatic telephone exchange systems. (23,7,10.) 

17.393 Gwozpz. Telephones. (3 6 10.) 

17,331 Stevens. Control of trackless trolley vehicles and the like having auxiliary 
batterics for independent propulsion. 

18309 Morison. Reversible galvanic batteries. (10/10.10.) 

18,701 Furxt. interrupters for use in electric ignition systems for internal-combustion 
eneines. 

18.925 Werter. Multiple arc lamps. 

19.025 CawBgssEoES. Maenoto-ienition for internal-combustion engines. 

20.200 Laszlo. Method and arrangoment for producing electrically luminous letters, 
inscriptions, lines, figures and the like by means of high-tension discharges. 
(16 3 tt 

22.403 Societe p'EtEcCTRICITE Moms. Telescoping masts. 

A mist for uss in wireless telegraphy and telephony comprising tubes adapted to 
slid? on? within another, and so arranged as to form a gas-tieht spac> of variable 
capacity into which gas may be admitted under pressure for the purpose of erecting 
th? mast, and to pormit a possible temporary shortening of the erected structure. 

22548 Geverat EvectricCo. Electric arc lamps, 
22.757 Siemens Bros. DvNAM«c Worxs, Lto. Regulation of alternating-current dynamo- 
els tric machinery and means therefor. 

Tn? object of the invention is to keep the voltage of a generator constant (assuming 
the speed to be constant) under varying loads. According to this invention the 
mazan: which controls the excitation of the generator is driven by an alternating- 
current commutator motor supplied partly from a transformer arranged directly 
on th: main circuit from the gensrator and partly directly from the said circuit. 
Tr?» said machine may be an auxiliary or secondary exciter, and the motor may be 
either a sinele or polyphase ons, the two being connected to run together after the 
manner of a motor-gencrator. Means are also provided to prevent the cessation of 
the current from the auxilliary or szcondary exciter when there is*’ noload " condition 
on the eanerator. 

22.895 Terry & TOWNSEND. 

23.515 Barker & BARKER. 

23.624 Axr. L. M. Ericsson & Co. 

23.918 Akt. L. M. Ericsson & Co. 
Addition to 23.824 11.) 

23990 Raring & Anocco. Electric arc lamps. 

21.03] R'vciras.  D.y-battery calls. 

23.725 Burstyn. Method: tor the determination and transmission of the direction of the 
earths maen:tic field. 

23.757 Or NGESELLSCHAFT. Process for sterilizing water or other liquids by means of 
uitra-violet rays produc:d in a quartz lamp and apparatus therefor. 


1912 SPECIFICATIONS. 
1.254 Cave. Electric circuits and fittings therefor. 
2,770 Sane DRAHTLOSE TELEGRArHIE. Masts for use in wireless telegraphy in- 
stallations, 


Electrical switches. 
Apparatus for electric licht advertising and illuminations. 
Common battery telephone systems. (9.11;10.) 
Common battery telephone systems. (7,2/11. 


2,864 UurERBERG & HELMLE (Firm of). Magneto apparatus for starting internal- 


combustion engines.  (17/7/11.) 
3,061 Scurick. Means for attaching dynamo-electric machines, adapted to be driven 
by velocipedss, wheels and the like. 
4,125 FEUERHAKE. Process or method of nickel-plating. 
4,671 STRATTON & CLAREMONT. Method of and means for jointing electric wires and 
cables. 
4.7001 Burnet & TupoR AccuMULATOR Co.. Lto. Fusion welding. 
5,302 ZIMMERMANN & SLABY. Sparking plugs. (10/3/11.) 
6,398 REvAULT. Sparking plugs for internal combustion engines. (18/3/11.) 
7,251 PickagD. Det:ctors for wireless telegraphy. (24/7/11. Addition 18,842/07.) 
Consists of employing silicon as one member of the detector and in contact with one 
of the following metals: Arsenic, antimony and bismuth. The silicon and the co- 
operating conductor are held, preferably by soft fusible metal. in cups. one or both 
of th: cups being adjustable so that contact selection may be effected between the. 
silicon and arsenic. 
7.999 Pare. Manufacture of electric accumulator electrodes and means for use therein. 
8,039 VANDERVELL & MipcLEY. Arrangement for indicating the interruption of a 
circuit in electric lighting installations on motor cars or like vehicles. 
8,226 lsARIA ZAHLERWERKE AKT. Ges. Electricity meters. (7.4.11.) 
8,559 Gzs. FUR DRAHTLOSE TELEGRAFHIE. Arrangements for determining position by 
means of electromagnetic waves. 
9,283 Soc. ANON. JOHN CocKERILL & TERNsTROM. Combined percussion and electric 
primers for quick-firing guns. (Addition to 4,990.12.) 
9,603 LANGBEIN Pean HausER WERKE AKT. Ges. Electrolytic process for cleaning 
metal articles. (25/4.11.) 
9,936 StreeT. Electric signalling apparatus. 
10.737 Weser. Arc lamps. (S$5;5/11.) 
11,355 LigBE. Protective arrangements for use in connection with electrolytic valves or 
polarisation cells. (31/5,11.) 


APPLICATIONS FOR PATENTS. 


Norg.—T he undermentioned Applications (except those marked 1) are not open fo publie 
inspection until after acceptance of Complete Specifications. Those marked * are open for 
inspection 12 months after the date attached to them, if they have not been published previous}y 
in the ordinary course. Names within parentheses are those of communicators of inventions. 
When complete Specification accompanies application an asterisk is affixed. 


June 7, 1912. 
13,415 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) 
key panel for semi-automatic telephone exchanges. 
13.416 Siemens & Haske Axt.-Ges. Electromedical electrodes. (20,12/11, Germany.)® 
13,425 RaPPENECKER. Copying or like telegraphic apparatus.* 
13,428 MicHAELSEN. Automatic safety catch for electric lines.* 


Self-contained 


13.430 NicHoLson. Selective electric signalling.’ tah 
13.432 HosroRp. Electrical switch contact devices. (8/9 11. U.S.)* 
13.446 B.T.-H. Co. (G.E. Co., U.S.) Electrodes for vapour electric apparatus 


June 8, 1912. 
[3.455 Wynne. Switches. 
13.487 ZaurisKig. Electric motor. (157 11, U.S.)* 
13,490 Stemens Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) 
telegraph printing machines. 


June 10, 1912. 
Unspillable electric accumulator calls. | 
(Divided application on 13,758.11. 


Recalyer for 


13,522 THOMSON. 
13,534 SuirH. Portable electric battery lames. 


8.12.)* 
13,59) Mazen & Lacroix. Supplying current to clectric railways and the like. (10/6/11, 
Franc3.)* l 
13,599 Lycns. Rec2iving apparatus for elcctric telegraphs. 
Juns 11, 1912. 
13,645 Turner & IsuerwooD. Gearing electric tramway and railway motors and the 


like. 
13,680 Pasguatini. Electric searchlights.* 
13,095 DvER. Contact fing:rs for electric controllers or the like. 5 


June 12. 1912. 

13.740 Turner. Switches for multiple unit control systems. 
13.746 & 13.747 Lee. Apparatus for electroplating, 
13,763 MACLEAN, Electric railways and the lixe, 
13.767 Grote. Manufacture of metallic filaments for incandescent lamps. 
13,768 GRAHAM. Telephones and other apparatus embodying exposed diaphragms. ® 
13.771 France. Direct-current dynamo-electric machinery. 
13.78] SANCHEz. Electric starting switches. 
13.785 J. Stone & Co. & Darker. Fans or ventilators driven by electric motors. 
13,788 B.T.-H. Co. (A.E.G.. Germany.) Machines for making incandescent lamp boxes. 
13.796 Frenot. Combination electric lamp bulb and diffuser.* M 
13,801 Merz & Renman. Conductor rails for electric railways and the like. (Addition 

to 11.347,08) t 
13,804 Gourpon. Swivel joint, particularly applicable to electric lamp and other similar 


supports.* 
June 13. 1912. 
13,826 OLDHAM. Trolley poles for electric traction. 
13,843 Ferra. Thermo-electric generators. 
13,853 Siemens & HALSKE AKTIENGESELLSCHAFT. Protecting devices for telephone 
apparatus and the like. (22:12:11. Germany.)* 
13,854 Siemens Bros. & Co. (Siemens & Halske A.G., Germany.) 
circuits of electrical transmission systems. * 
13.858 MorrER. Electric relay apparatus. 
13,861 Berry. Electric heating apparatus. (28'12°11, Norway.)* z 
13,865 MARKT. Construction of electric ceiling rose. 


June 15, 1912. 
13.906 Boppam. Electric water-heating apparatus. 

13,942 ELECTRIC & ORDNANCE ACCESSORIES Co., Morrison & Davigs. 
l elements. 
13,945 STEVENTON. 
13,962 MIDDLEMISs. 

current throurh incandescent lamps. 


Indicating faults in 


Electric heating 


Connecting electric lamps. . f 
Electric resistances or dimmers for use in governing the flow o 


13,963 AUTOMATIC TELEPHONE Mra. Co., AITKEN, Cooper & REMINGTON. Intercom: 
municatine telephone systems. ; 

13,970, 13.971, 13.972. 13.974. 13.975 Automatic TELEPHONE Mro. Co. (Automatic 
El:ctric Co.. U.S.) Telephone systems. f ; 

13.972 Automatic TELEPHONE Mro. Co. (Automatic Eleciric Co., U.S.) Signalling 


systems. * 
13.988 B.T.-H. Co. (G.E. Co., US) Electrodes. 
13,989 PuiLLiPs. Controlling plurality of apparatus by means of Hertzian waves. | 
13,997 HARRIMAN & REv&OLLE & Co. Dash-pot devices applicable to electric circuit 
breakers and other apparatus. 
14,015 DuBiLiER. Wireless telegraphy. 


June 17, 1912. 

14,036 Donovan. Electric starting and regulating switches.* 

14.041 Zeiss. Telemeters. (Addition to 16.467/07.) (28:6;11, Germany.)* 

14.056 HorteECH & RcorLrE. Turbo field magnets. s 

14,063 m Automatically illuminating advertisements in electric trains and 
the like. 

14,087 Sig«ENs-ScHUCKERTWERKE G.m.B.H. Mercury switches and arrangements fot 
starting electric motors by means of the same. (21.6;11, Germany.)* 

14,088 BroaDBENT. Switches or switch arrangements for use in electrical circuits. 

14,115 B.T.-H. Co. &HorbEgN. Electric measuring instruments. 

14,120 WEssgL & GvsrtER. Automatic electromagnetic cut-outs.* E pat 
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14,121 Scuuip.. Means for selectively operating one or several of a series of electrical 


devices.* : 
14.143 JoHNnson. Electric welding.* 
14,157 CALLENDER’S CABLE & ConSTPUCTION Co. & Pipkin. Armoured electric cables. 


14.164 Hecrenstein. Electric induction heater or furnace. (16,6;11, Germany.)* 


June 18, 1912. 
14,178 BAitgv, Plews, McDowELL & MippLeton. Electrical means of volatilising 
metals. 
14.187 Wirson & HgNDERSON. Incandescent electric lamp cap. 
14.188 WiLsoN & Henperson. Electric lamp-holder. 
14,189 Soar. Braided wire electrical resistances. 
14.190 Jones. Electric resistances. f 
14.202 THOMSON & ROTHWELL. Miners’ electrical safety lamps. 


14.216 Jones. Protection for telephone wires. 
14.224 Munpen & Muir. Automatic electrical announcer. (2311:11, New Zealand.)* 


14,225 MuNDEN & Muir.  Electrically-operated announcers. (29/1/12, New Zealand.)* 
14,236 Deri. Commutating devices for dynamo-electric machines. * 
14,251 Farina. Sparking plugs.* 

FUR KOHLENFABRIKATION. Carbon electrcde for 


14,267 PLANIAWERKE  AKT.-GEs. 
electric furnaces. (21/7/11, Germany.)* 

14.270 LEITNER. Switches. . 

14,271 WHisH & British ErEgcTRIC TRANSFORMER Co, Electric switches. 

June 19, 1912. 

14.280 CLirr. Magnetic and gyroscopic compasses. 

14,306 Day. Terminal mounting and cord-gripping means for electric lamp-holders, 
adaptors or the like. 

14317 AITKEN. Telephone sub-station switching systems. 

14.318 ArTKkEN. Telephone exchange systems. 

14.354 Raw iincs. Method of utilising electric current for heating purposes. 

14,365 Simms & Sims MAGNETO Co. Magneto-electric machines for combined ignition 
and illuminating purposes cn motor road vehicles. 

14.370 Jones. Protection for telephone wires. 

14,378 B.T.-H. Co. & Younc. Electric measuring instruments. 

14.385 Hupson. Miners’ safety lamps of the electric type. 

14,389 Sgrrow-JoNEs. (Ges. für Drahtlose Telegraphie m.b.H., Germany.) Increasing 
the frequency of alternating currents by means of static transformers. 

14,390 SgFroN-JoNEs. (Ges. fur Drahtlose Telegraphie m.b.H., Germany.) 
for the production of alternating currents of high frequency. 

June 20. 1912. 

14,396 HAwoRTH & THOMAS TRANSMISSION. Control and use of serics-wound dynamo- 
electric machines. 

14.460 ScuurTz. Electric fuses or cut-outs. 

14,465 COMPAGNIE DU Gaz ELECTRIQUE. 


(17,4/12.)* 
June 21. 1912. 

14.514 Leeminc. Combined windmill and dynamo-electric machinery. 
14.516 Kortinc & MATHIESEN AkT.-GEs. Arc lamps.* 
14,563 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) 

telephone systems. (Addition to 7.093 10.)* 
14,564 Siemens Bros. & Co. & GRINsTED. Electromagnetic relays. * 
14.576 Davis & Hunter. Electromagnetic indicating instruments. 
14,583 Parsons. Controlling apparatus for electric motors. 


June 22, 1912. 
14,631 E Proc2ss for the recovery of tin and iron from tinncd-iron scrap 
and the like. 
14.635 B.T.-H. Co. (G.E. Co., U.S.) Electric fittings. 
14.639 LEcocHE. Dynamos, rectifiers. turbo-generators. 
14.653 McNas. Electrically controlled signals for use in determining temperature. * 
14,055 Farkas, Incandescent lamps with drawn metal wire filaments. (23/6/11, U.S.)* 


une 24, 1912. 
14.722 BEuTTELL & TENE Electric liehting and r2flectors and screens therefor. 
14,724 Srggt & Steet. Tim* control for electric alarms. 
14,735 Feeny. (National Wireless Telephone & Telegraph Co., U.S.) Production of 
high-frequency oscillating currents. * 
14.738 RotHscHItp. Electric ignition apparatus. (16 11/11. Germany.) * 
14.739 CHEATHAM. Electric switching devicss for railways. (22°6/11. U.S.)* 
14.741 BtcNbEL. Electrodes for arc lamps. 
14,751 & 14,752 Merriam. Electric switches. (23 6/11, U.S.)* 
Jun? 25, 1912. 
14785 RAILING & GARRARD. Combined electric switches and plugs. 
14,821 GsAHAM & MIDDLETON. Thermo-electric eenerators. 
14,831 & 14,837 Hittz. Receivers for printing telegraph systems.* 


Jun? 26, 1912. 

14,872 KORTING & MATHIESEN Axr.-GEs. Multiple carbon arc lamps. (Addition to 
22,631.06. 30.6.11. Germany.)* 

14.910 VaucGBL. Electric advertisement siens and the like. 

14.918 Janke. Coin-fre2d apparatus for telephones. 

14,9923 HARTFORD & MasTRANGEL. Apparatus designed primarily for starting an 
intzrnal-combustion engine by means of electric energy. (27/7/11, U.S.)* 

14,931 SigagNs-ScHUCKERTWERKE G.M.B.H. Alternating-current commutator motors. 
(20/6 11, Gearmany.)® 

14.939 Lamp & CrowLey. Electric slip conduit continuity attachment. 

14.945 Clausen. Call distributine telephone systems. (26/6/11, U.S.)* 

14,962 B.T.-H. Co. (G.E.Co,, U.S.) Machines for manufacturing electric incandescent 


lamps, 


Apparatus 


Electromagnstically controlled gas valves. 


Automatic 


COMPANIES' MEETINGS AND REPORTS. 


CALGARY POWER?CO. —'l'he directors’ report for 1911 states that a com- 
mencement was made with the delivery of power on May I, 1911, but 
only on a very limited scale. Subsequently, however, a full service was 
given, and the accounts show a total of $81,318 of gross earnings for tho 
eight months to December 31, 1911. The net earnings totalled $61,600, 
and after deducting interest charges ($47,600) the surplus of $14,000 was 
carried forward. Construction work is now being rapidly completed. 

CENTRAL LONDON RAILWAY CO.—^At the meeting on "Thursday last 
the ehairman, Mr. H. F. Parshall, said the railway strike in August made 
a great difference in getting their material underground for the Liverpool- 


‘Street. extension, and the dock strike caused vct further difficulties. 


However, the railway was opened five months carlier than it was orig.nelly 
contracted for. £36,000 was to be spent in the coming half-year end 
£20,000 in subsequent half-veers on. Liverpool-street, and there would 
be a total capital expenditure of £158,000 on the Ealing and Shepherd's 
Bush extension, which was being proceeded with. Of this, £38,000 
would be expended during the present year. Expenditure on additional 
rolling stock would be £71,000. and there would be total expenditure of 
£308,000, including the completion of the Ozonair ventilation, the in- 
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stallation of automatic signalling, fireproofing of platforms, &c. The 
decrease in receipts was principally due to competition (mainly by motor 
buses) and partly to the coal strike. The development of the parcel 
business had been satisfactory. They were now under contract. with 
the Government to convey mail bags throughout London and through to 
the Great Eastern Railway svstem. During the next three vears they 
had arranged to reconstruct the permanent way from end to cend. The 
extension into the Thames Valley had been before the public a good deal, 
and the board had given it the most careful consideration. ‘They hoped 
to have a report before them at the next board meeting, which would 
enable them to arrive at a conclusion with regard to it. 


LA PLATA ELECTRIC TRAMWAYS CO. (LTD.)—The report of the 
directors for the year ended Dec. 31, 1911, states that owing to the 
discovery that the company’s accountant in La Plata had made false 
entries in the books and had defrauded the company, the directors 
requested their auditors in La Plata to make an examination of the 
books, They found that on Dec. 31 last the total defalcations 
amounted to £7,787. 6s. 4d., and also reported that further defalca- 
tions, applicable to 1912, amounting to £2,080. 17s. 5d. had been dis- 
covered. The directors are using all possible means to ascertain the 
facta, and Mr. Hamilton, the chairman, is cn his way to La Plata, 
holding full powers to act. Trattic receipts were £48,948 (compared 
with £34,483 in previous year) Working expenses are 68 per cent., 
and have been affected by disturbance of traílic owing to paving 
operations and the partial use of horse traction. The electric working 
expenses are 63 per cent. The horse traction section is conducted at 
aloss. Balance of profit for the year is £14,673, less £7,787 loss by 
defalcations; interest absorbs £1,500. £5,352 has been distributed in 
interim dividend on pref:rence shares and £23. 4s. lld. remains. 
Passengers carried were 5,228,355 (against 3,564,576 in 1910). 


LIVERPOOL OVERHEAD RAILWAY CO.-—The directors” repoit for the 
half-veer to June 30 states that gross revenue was £41,407. 8s. 10d. 
Working expenses and contribution. to renewal fund required 
£28,313. 2s. ld. Passengers carried were 5,738,506 in the half-vear to 
December, 1911, last, and 5,871,339 in the half-vear to June, 1912, com- 
pared with 5,391,300 and 5,393,597 in the corresponding periods of the 
previous 12 months. The coal strike increased the working expenses, 
but a service was maintained throughout the trouble. The permanent 
wav and rolling stock are in excellent condition. Adding balance brought 
forward, Dec. 31, 1911 (£4.763. 7s.), there was £13,528. 5s. 7d. available 
for dividend. The directors recommend dividends at the rates of 5 per 
cent. on the preference and 2 per cent. on the ordinary shares, leaving 
£4,852. 8s. 7d. to be carried forward. 


LONDON, BRIGHTON & SOUTH COAST RAILWAY CO. (LTD.)—At tho 
annual meeting on Wednesday the chairman (Lord Bessborough) said that 
the electrical services had run uninterruptedIy during the past six months, 
and the extension from Peckham Rve to Tulse Hill, through the Dulwich 
district, had been brought into operation. Sinee the opening of the 
services in December, 1909, very nearly 14.000.000 additional passengers 
had been carried over the sections which had been electrified. "The board 
was giving its immediate and close attention to the question of extensions 
of the system. 

LONDON ELECTRIC RAJLWAY CO.— At the mecting on Thursday last 
the chairman. Lord George Hamilton, said the trathe and working ex- 
penses of the six months under review had been adversely affected by 
the coal strike and also by the transport strike. Taking into account the 
different circumstances prevailing, the small amount of the decrease in 
receipts was not unsatisfactory. In connection with the Lot’s-road 
power station, it had been agreed with the District Company that the 
London Electrie Railway Co. should work the Lot's-road power house, 
subject to the approval of the District Company. The traffic—especielly 
short distance—had been adversely affected by motor "buses and by the 
L.C.C. tramways. Plans for the extension of the railroad connecting the 
Bakerloo line with the London & North-Western Railway at Queen's Park 
were in preparation, and the extension of the Hempstead line from 
Golder's Green to Edgware had also advanced, and they hoped to com- 
mence the actual work in both sections at an carly date. The capital 
expenditure during the past half-vear amounted to £76,600, of which 
£24.000 was spent on the Charing Cross extension and £39,C0). on the 
Paddington extension, and the directors hoped that both these important 
developments would be complete and in working order in the course 
ofa vear. To complete these two extensions, to. provide escalators at 
ceriain stations, the additional rolling stoek required, and various other 
improvements would require a future capital expenditure of £461,000. 
The Insurance Act would cost the company about £1.500 a vear. 


METROPOLITAN DISTRICT RAILWAY CO.— At the meeting on Thursday 
last the chairman, Lord George Hamilton, said the acquisition of ihe 
great power station at Chelsea by the railway companies had fulfilled 
their anticipations. It had been of advantage to ihe companies, and so 
soon as the contracts came into operation by which they could sell their 
surplus power to outside companies the cost of supplving current to the 
two railroads would be diminished. Further estimated capital expen- 
diture of £143,000 was required for the fly-over junction at Eavl's Court 
station and improvements and widening at different parts of the line. 

PAIGNTON ELECTRIC LIGHT & POWER CO. (LTD.)—At the annual 
meeting on Wednesday the directors’ report stated that during the year 
the capital expended was £6,967, chiefly on new mains, cables and 
machinery. The trading profit was £847, but £306 was required for 
depreciation, leaving a gross profit of £541. The sale of electricity 
had increased during the year from £822 to £1,667. Since Dec. 31 


new condensing plant had been installed at a cost of £1,200. 
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NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


NEW COMPANIES. 


ALFRED STAFFORD & CO. (NETHERTON) (LTD.) (123,518.)—Reg. 
July 31, capital £500 in £1 shares, to carry on the business of iron- 
mongers, iron and steel merchants, manufacturers of electrical and gas 
fittings, &c., to acquire the business carried on at Statford-street, 
Darby End, Netherton, near Dudley, as Stafford & Co., and to adopt 
an agreement with Beatrice Statford. Private company. Number of 


directors is not to be more than three: the first are A. Stafford and 
Beatrice Statford. 


BRITISH ELECIRIC EQUIPMENT CO. (LTD) (123,576.) —Reg. Aug. 2, 
capital £3,000 in £1 shares, to carry on the business of mining and 
electrical engineers, electricians, suppliers of electricity, &c., and to 
adopt an agreement with M. M. Gillespie and M. Beales. Private 
company. . First directors are M. M. Gillespie (chairman) and M. 
Beales. Reg. ofice: Amberley House, Norfolk-street, W.C. 


CIRCUITUS POWER CO. (LTD.) (123,526.)—Reg. July 31, capital 
£50,000 in £1 shares, to carry on the business of mechanical, electrical 
and civil engineers, electricians, &c., and to adopt an agreement with 
P. Tonnellier for (inter alia) the acquisition of the British Patent 
Rights No. 5,987 of 1911 for £15,000 (£8,000 cash and £7,000 shares). 
Minimum cash subscription £7. The first directors (to be not less than 
two not more than seven) are P. Tonnellier (managing director), 16, 
Gladstone-street, S. E. ; C. Koble, 69, Holloway-road, N. ; H. Cross, C. 
Strahelin and W. Turner, Kingsway House, W.C. Qualification, 300 
shares. Remuneration of P. Tonnellier £1,000 per annum ; of other 
directors £100 per annum. Reg. oflice : Crown Chambers, 9, Regent- 
&treet, W. 


GALLETTIS WIRELESS TELEGRAPH & TELEPHONE CO. (LTD. 
(125,499.) — Reg. July 30, by Bristows, Cooke & Carpmael, 1, Copthall- 
buildings, E.C. Capital £155,000 in 150,000 shares of £1 each and 
100,000 shares of Is. each. Objects: To acquire the benefit of certain 
inventions connected with wireless telegraphy and telephony, and 
apparatus, instruments and appliances connected therewith, to develop 
and turn to account the same, and to manufacture and supply machines, 
instruments and apparatus for use in connection therewith. The 
signatories are: T. W. Stratford- Andrews, 18, Old Broad-street, E.C. 
(managing director), and R. C. Galletti, 25, Quai du Mont Blanc, 
Geneva (engineer). Private company. The first directors (to be not less 
than two nor more than seven) are J. H. Tritton, Sir Francis Mowatt, 
G.C.B., Sir William R. Brooke, K C.I.E., R. C. Galletti, A. N. K. 
Macklin, C. Holland and T. W. Stratford.Andrews. Qualification, 
£250. Remuneration (except managing or technical directors), £100 
each per annum (chairman £150) and a percentage of the protits. A 
letter from the G.P.O., London, to the Indo-European Telegraph Co. 
conveys the consent of the Postmaster-General to this registration, 
provided that such consent confers no right to use the system in the 
U.K. without the usual licence and does not in any way bind the 
Postmaster-General to grant such a licence. The same letter states 
that the Postmaster-General has no objection to raise to the revised 
memorandum of association of the Indo-European Telegraph Co. 


GAMBRELL BROS. (LTD.) (1235,557.)—Reg. Aug. 1, capital £10,000 
in £1 shares, to carry on the business of manufacturers of and dealers 
in electrical instruments and appliances, carried on by T. E. Gambrell 
and C. T. Gambrell at 23, North-side, Clapham Common, S.W., aa 
Gambrell Brothers. Private company. Number of directors not to be 
less than two nor more than six; the first are F. W. Gordon, T. E. 
Gambrell and C. T. Gambrell. 


MAXIMUM MAGNETO CO. (LTD.) (123,507.)—Reg. July 30, capital 
£5,000 in £1 shares, to acquire inventions relating to motor cars and 
motor.car parts, to promote companies, &c., und to adopt an s 
ment with W. H. F. Muenz, J. Sherwood, H. M. Harris and B. J. 
Samuels. Private company. First directors are H. M. Harris, C. 
Oppermann, B. J. Samuels, J. Sherwood and F. Kubler. Reg. otlice : 
10, Dean-street, W. 


PHOTCS MINERS’ ELECTRIC LAMP (LTD.) (123,479.)—Reg. July 29, 
capital £5,C00 in 4,700 10 per cent. preferred ordinary shares of £1 
each and 6,6000 deferred ordinary shares of 1s. each, to carry on the 
business of electrical and mechanical engineers, electricians, &c., and to 
adopt an agreement with K. R. Smith for the acquisition of the patents, 
inventions and rights referred to therein. Private company. Number 
of directors not to be less than two nor more than five: tho first are 
E. R. Smith, K. R. Smith and G. W. Cook. 


ROBINLYTE (FOREIGN PATENTS) (LTD.) (125,564,)—Reg. Aug. 1, 
capital £10,000 ia £1 shares, to carry on the business of manufacturers 
of and dealers in all kinds of apparatus and appliances for use with 
gas or electric light, and to adopt an agreement with J. 1. Robin and 
others. Private company. Number of directors not to be less than 
three nor more than five; the first are N. H. Brandon (chairman), J. I. 
Robin and C. B. Hunt. Reg. by Ashurst Morris, Crisp & Co., 17, 
Throgmorton-avenue, E.C. 


SOUTH AMERICAN RAIL-LESS TRACTION CO. (LTD.) (123,567.)— Reg. 
Aug. 1, 2p £2,000 in 1,800 preferred shares of £1 each and 4,000 
ordinary shares of 1s. each, to carry on in South America or elsewhere 


usin ess of engineers, electricians, suppliers of electricity and gas, 
uns of Peono, engines, rolling stock, cables, wires, 
rails and railway and tramway plant and apparatus, &c, Private 
company. 

SOUTHWOLD ELECTRICITY WORKS (LTD.) (125,568. )— Reg. Aug. 1, 
capital £10,000 in £l shares, to take over business carried on at 
Southwold and Reydon, Suffolk, for the electric lighting of tho town 
of Southwold and parish of Reydon, aud to adopt an agreement with 
the Coast Development Corpn, (Ltd.). The first directors are Col. Sir 
Thomas S. Cave, C. F. Pritchard, G. Riley aud H. R. Spence. Reg. 
ottice: Belle House, Fish-street-hill, E.C. 


UNIVERSAL WIRELESS SUPPLY CO. (LTD.; (125,514.) — Reg. July 30, 
capital £2,000 in £1 shares (200 founders), to carry on the business of 
manufacturers of, agents for and dealers in wireless telegraphy appa- 
ratus, machinery aud implements of all kinds, &c., and to acquire the 
property and rights of T. H. Lyon and J. C. Smith in the patent Lyon- 
Smith detector. Minimum cash subscription £500. Number of 
directors not to be less than two ncr more than three; the first ore 
T. H. Lyon aud J. C. Smith. Reg. oflice: 5, Portland-street, 
Southampton. 


VACUUM ELECTRIC & GAS HEATING APPLIANCES (LTD.) (123,545) 
Reg. July 31, capital £100,000 in £1 shares, to carry on the business 
of manufacturers of and dealers in geysers and appliances for tho 
heating of steam, water and air by electricity, gas, oil or other method, 
and fittings and appliances connected with electric, gas and oil 
lighting, founders, electrical engineers, oil refiners, &c., to acquire, 
work, develop and turn to acccunt certain inventions and patent 
rights for the heating of steam, water and air by gas and electricity, 
and to adopt an agreement with J. Mann. Minimum cash subscription 
seven shares. Number of directors is not to be less than three nor 
more than 10. The first directors are M. F. Berkeley, O. Cuffe and 
G. J. Smith, 


STATUTORY RETURNS. 


WEST AFRICAN TELEGRAPH CO. (LTD.)—Return to May 29 gives 
capital £400,000 in £10 shares; 23,109 shares taken up; £231,090 
paid. Mortgages and charges: nil. 

W. LUCY & CO. (LTD.)—In return to June 1 capital is £15,000 in 
£10 shares (250 preference and 1,250 ordinary); 1,030 ordinary and 
250 preference shares taken up ; £10 per share called up on 781 ordi- 
nary and 250 preference ; £10,510 paid; £2,490 considered as paid 
on 249 ordinary. Mortgages and charges: £7,000. 


MORTGAGES AND CHARGES. | 


VENNER TIME SWITCHES (LTD.)—A memorandum of satisfaction to 
the extent of £500 on July 1, 1912, of debenture dated Juiy 10, 1911, 
securing £5,0C0, has been filed. 


CITY NOTES. 


Eur gsm 

MEMORANDA (Aug. 8).— Bank rate 3 per cent. (since May 9, 1912). 
Price of silver, 274d. per oz. Consols 747 —74; for money ; 744—743 for 
account. Consols Pay Day, Sept. 2; Stock and Shares Continuation 
Days, Aug. 12 and 27. Ticket Days, Aug. 13 and 28; Pay Days 
Aug. 14 and 29 ; Mining Shares Carry Over Day, Aug. 9. 

Priores or Metars (London).—Copper, cash, 78; three months, 
78i. Lead, English, 192 —20; Foreign, cash, 19? ; three months, 19; 
Spelter, 251 —2€1 ; Tin, English, 207—208 ; Foreign, cash, 2034; three 
months, 201. Jron, Cleveland, cash, 60/7 ; three months, 61/2, 


BROMPTON & KENSINGTON ELECTRICITY SUPPLY CO.—4An interim 
dividend at the rete of 9 per cent. (tax free) on the ordinary shares for 
the half-year hes been declared. 

BULAWAYO WATERWORKS & ELECTRIC LIGHT CO,— At the meeting of 
Willoughby's Consolidated Co. (Lid.) on Friday, Sir John C. Willoughby 
said the Bulawayo Waterworks & Electric Light Co., of which nearly half 
the capital is held by Willoughby s Consolidated, had made remarkably 
good pregeess during the past vear. ‘The gross profit was inereased by 
nearly £5,000. The reccipis for the first five months of the cuevent year 
showed a sitll geeater increase. 

CLAUD HAMILTON (LTD. )—The directors recommend a dividend of 10 
per cent. on the ordinary shares, after making provision for depreciation, 
writing down the value of the hevitable property, and paying the dividend 
on the 5 per cent. preference shaves, 


DUBLIN & LUCAN ELECTRIC RAILWAY CO.— The directors’ report for 


the half-year to June 30 states that the receipts were £3,637, an increase 
of £182. Expenditure has decreased £23. 


_ KENSINGTON & KNIGHTSBRIDGEJELECTRIC [LIGHTING CO. (LTD.)— 
The directors have declared an interim dividend on the ordinary shares 
for the half-year ended June 30 at the rate of 8 per cent. 

OLDHAM, ASHTON & HYDE ELECTRIC TRAMWAYS (LTD.)— An interim 
dividend of 5 per cent. (less tax) on the ordinary shares is declared for 
the half-vear to June 30 last. 

RIO DE JANEIRO TRAMWAY, LIGHT & POWER CO. (LTD.)—The gross 
carnings for Junc were £252,309 (incrcase £32,132). Aggregate from 
Jan. 1, £1,255,023 (increase £181,788). 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 


RECEIPTS. 
Z z 'RATE Busin 
Z INBSS 
LINE, Week z Inc. or Dec. AGGREGATE. ; d| Dive PERCENT CT IDRNE WEEK TO 
ty and a" ended. 8 (a) No.of] a. iInc. or Dec. Such YIELDED. Auc. 7, 
Jes, Wits aha Amount. | "(a — : High-| Low EN. 
Pin £ E 6 7 Electricity Supply. £ s. d. 
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e July X, Bolton Corporation ......- nS 23 /0 | Chelsea Electric Supply Ord. . essen] 45-4 526 d 
"sites: + Bombay ..... Coe AMO: + 27 81,247 4% | Do. 4f per Cent. Deb. Stock (red.) e| 97 —1 410 O0 | June, Dec 
Ea sy Bournemouth Corporation . —- 417 32'496 St. | 44% | Chiswick Elec. Supp. Corn Ist Mort. Db.| 83—920/5 2 6 k 
POY ape: Bradford Corporation ..... = 18 102.079 10; 10/0 , City of London Electric Lighting Ord..... i7}19 | 4 2 0, Feb, Aug 
uite ss See ere ane E Pw 18 19.264 65 10 6/0 Do. 6 per Cent. Cum. Pref. ..........| 133—154 | 3 17 0 | Jan, July 
ant Las. aaa COR ration En T 26 341 5% | Do. 5 per Cent. Deb. Stock (red.)...... 18 —122| 4 2 0 | June, Dec 
k Bah T po Pu T 49 61,729 44% | Do. 4} per Cent. 2nd Deb. Stock and 99 —102 | 4 8 O | Jan, July. 
Ut pis ate lon ... t 18 4,893 county of London Elec. Supply Ord. . 11 i-i 5 2 0| Feb, Aug 
o fst og Bury Crp ee ae — 18 | 2407 6/0 | Do. 6perCent. Cum. Pref. ......... 11$—12i | 4 17 0 | Mar, Sept 
adestra alcutta Tramways U0. ... + R2,086 5 | R233,664 449, Do. 4i pe per Cent. Deb. Stock (rod. ). 10£ —108 | 4 3 3 | Jan, July 
NE Camborne-Redruth ....... as 2 Do. Second Deb. Stock 190 —103 , 
Cardiff Corporation al 3,984 5 | Ed UHR EON 3) 4 7 6, May, Nov, 
ROT UE 2 $ ; S emundion. s Elec. Corp. Ord. «sei eei $- T une, July 
(105 55 City ^ South tonden Rly. ee +4- 5 21,289 : S py D e 6 per Cent. Cum. Pref. eererere oe ay, Nov. 
ud Ruins Co. — 5 14:303 t. 4 JA o. 4j per Cent. Ist Mort. Deb. (red)..| 84 —8 9535 July 
ys E r i ectric us = 6 14.894 5 /0 , Folkestone Electricity Supply Co. Ord. .. 4 5 14 O | April, Oct 
s fot tle Be on i Dist T ertt. + 17 32,097 5! 2/6 Do. 5 per Cent. Cum. Pref, ..... ER 41—5; 4 15 O| Mar, Sept 
T evonpor Ist. trams . — 30 16'003 St. | 44% | fDo. Tur Ist Deb. Stock (red.) ......| 92—95 | 414 ? | Feb, Aug 
of Dover Corporation......... ais 5| 5/0 | Hove Electric Lighting Ord. 7—8 5 
E Dublin & L Rail 18 4,547 283 P g 12 6 ner, Oct 
81] 5 ublin € Lucan Railway. . za 5 St. 4% io of Wight E. L. & P. Co. Deb. Stock . 90 3 |416 9 
Set Dudley Stourbridge so... = $22 Sr ce Rue e doro ru e 
s Dundee Corporation ....... m T Z 458 Da. 4 per Cent. Deb. Stock (red.)......| 99 —93 | 4 6 0 Jan, July 
HENEN, ast Ham Council......... 5 18 19:245 Kensington & Knetbg. Co. & Notting Hill 
uni Rr Car ea TT - 18 6,022 Co. ( Joint Station) 4% Deb. Stock eel: 93 —S6 | 4 4 56 | April, Oct 
A C E ui rams... = 30 30:635 St. | 44% | Kent Elec, Power Co. Irred. Deb. tn 73 —82 | 5 !0 O | Jan, July 
oe d. rporation ..... "NK 9 168,816 London Elec. Supply Ord. .............. lE —! 409 ar, Sept 
Zu GISOD Trans E = 31 3,489 p H per Cent. Pref. . RSEN d 5 —5 5 9 O | Mar, Sept 
Gravesend: Nowthfleet DP — 38 x M P per Cent. Ist Mort. Deb. eeetseove 90 —5 4 6 0 Jan, Ju y 
Great Northern & City Rly.| A Fi 30 6, Do. 4j per Ge oa dd e S 2 249. | APO 
Greenock & Port Cl du a ue 3 in 5 6, Do. . nt ae eee | 3731,42 3 | Jan, July 
ire cae, ies w. ES 30 23; : per Cent. Deb. Stock ist Mort..| 99 —102]4 8 6 une, Dec 
38 Hartle re ation....... is 7 37.337 Do. {pe per Cent. Mort. Deb. Stock red) 86 —88 1319 6 an, July 
T + pool, ramways ..... z 0 7'571 Midland Elec.Corp.forP.D.4$ Ist Mort.Debs; 97}—9?} | 4 i0 6 is 
À Shh aix sc. Trams Co.. "s 1 21473 Newcastle & District E. L. 44 Mt. Db. St. —88 15 2 0 ca 
Hong Kong ce + $3,533 5 | $47,513 Newcastle. Elec, Supply 5 per Cent. non- 
Hull Corporation. ehb»vctí]602€ T 18 3l 223 Do. ome Ce ee Ist Mo oe De b. espreso o [] ot tt Q9 2 6 Feb. Aug 
Ilford District Council . . . Y IS p ehe North Metro. Elec Power Sup 5 Morts...| 103 —103 | 417 o | 7 Juy 
| dini eoo EE - d D or etro. Elec. Power Su orts...| 109 —103 417 0 ee 
uir wt [pswich E ee A — 18 1.848 gu QUE Ploe Lt. & P. d. coveeeace 1-1 Sa H j^ A o Aug 
uer T NE NIE a A. " e*o5920o00209909*90050902* — p A A 
| Isle of Thanet Co... ...... = 48 | 22309 Do. 46^ Dabícces 62er eeos 95°—101 | 3 19 0 | June, Dec 
nw ee ae Hi 30 4:038 Oona’ D E. L. Co. 6% Non. Com. Pref. 10 —11 590 e 
Kidderminster & District. | J E j| 3.175 Boy 4 Deb, Stock sinis] EROR [4 1 9 imer 
a Pom. - x pari a Be Ay 
P une Trams Co...... ; 2 43.500 Do. 3j per Cent. "Deb. Stock (red.) ....| 83 4 13 iss jus 
sine nited «i.i. ; E 40.610 Smithfield Market Electric Sup. SUE cove} 19-1 B eb. .. 
eee Bata ties ibas 26 + 25 5381 South London Electric Supply Ord... 3 —3 515 O | April .. 
ded. Lon: Vete rp Aug. 3 + 1.121 [141,861 en 5% Ist Mort. Stock (red.) . ess, | 98 —101 14 13 9 e 
s ae orporation ..... „ 3 4- auth Metro. Elec. Lt & Power 7% Ist Pref) 14 —1 % |518 0| Feb, Aug 
TAR peace m 5. d = 8.460 Do. 6 rre sis as gp end "T" —]b |8 0 0| Feb, Aug 
area sie en Ma i vs .. B UE at 2d : per ETER es 97 —100 | 4 i0 0 | April, Oct 
Liverpool petis y... AU ed + 93! 356.112 Do. I 5 ser Ce t. Cu n Pr f. ex 3/- in Cert: I3 6 AD OE 
Llandudno&c l ; B $: us. = + fol 8,439 D 4| p Ce t Ist Mort. D 4 pisa i dd BLA Det 
London County Council Ry. ES. = 8.831 Ge Het Cu Be Gon Station | Teele te a o] NOD ORt 
' ado zs A uncil ...| July 24 — 2.839 719.816 i eat 4 x M "e tations .. "ca 614 6 | May, Aug. 
' London United a e mee 820 62,245 bDo "b pe r Cent. Cum. Pref Tarea S a de ex. 
«1 Lowestoft Corporation... a ds 195,703 Md XD ME a ae 
ND Man: hester Corporation. nn dd 3 7.636 . " 
s Meer | Railway......... " : » 305.099 Electric Railways a11 pds 
CE FPES in a ft : 
| Metro ^ t e*5222722 July 26 19 5,780 Bath Elec. Trams Pref. Ord. . o*5060*5€0025 $3— d se April RA 
n Metropolitan E TAY: Aug. 3 1,545 61.273 De. 5 per Cent. Cum. Pref. ..... eee um 6 3 6| Jan, July 
i i dieton July 26 944 264.103 Do. "n Ist Mort. Deb. Stock (red. ). TP 7 3 5 2 0 April, Oct 
r Nelson Corporation 11/77 » 26 34 9:932 B'ham & Midland Trams 4j Ist Deb. Stock} 91 —93 | 4 !6 9 | Jan, July 
I Newcastle-on-Tyne Coron.. Aug. 3 35 3.640 Bristol Tramways & Carria age Ord. ...... 61—7 514 4 , Aug 
ewport (Mon.)... p » 3 95 79.464 BS oun: yi sessirasri sides wis e| b—73 1586 SA 
orthampton Corporation | ” 3 13 12,628 B. ish Zion, Cent. Deb HISP MEAE 109 —102| 3 18 5| Feb, Aug 
ldham, Ashton & Hyde » 2 17 10.045 Drs e rq yo Pf.Ord. NonCum 11 —13 i June, Dac 
Oldham Corporation. ...... me T iii Do. 6 percent Cum. Bret. cepere 9)—93 | ee o Eb" 
P iv ^ | ation July 31 ri 2 pun Do. 7 per Cent. Non Cum. Pref. .... |. 40 —43 m a ad 
eterborough bn rams Aug. 2 348 57.848 Do. 5 per Cent. Perpetual Debs. ......| 97 —102|5 O0 O0 | April, Oct 
Portsmouth Corporation "n July 26 11 4,020 Pain 4} per Cent. 2nd Dab. Stock . seroso 8) —81 5 7 0 May, Nov " 25 
otteries li s . ia ntral London Ordinary Stock ........| 76 —78 |317 0) Feb, Aug | 77M .. 
Preston Corporations cc] fu 2 23 99,676 Do. Ab per Gent. Pref. =~ netos 02 to) 4 Be nouns P bres 
reram Corporation sU 3l "eon jan { Do. Deferred Stock... if 23 —73 | 213 6| Feb ....| 753 2: 
Salford Caa IPM » 26 43 5:947 : TES 4 per Cent. Debs............ eure 93 —100 | 319 3 | Jan, July | !109lj 931 
E aa s ARMON eddie eo Aug. 5 94 93,345 tCit;& South London Rly. Con. Ord. ....| 32)1—331 14 16 6 | Feb, Auz2 | 338) .. 
oe e USE Aaa US eee j E .. fbo: Boo) Cent. Perp. tren (1891) .... 103 —108 | 4 12 6 | Feb, Auz a 
ptas Sheffield C ***sst)52]55. 05555 u y 26 9 1.435 O. V11OvO) »5....2259* escsíc5 —101 4 16 0 Feb, Au ee ee 
Sineancre oa preted Aug, 4 402 124,841 ID Moos, UTERE n 102 —101 | 4 i6 O | Feb, Aus ao M 
| South Metropolitan a rs z 3 $71 $51,864 ss ( escco9eot ella de oe cove 101 —103 4 17 0 Feb, Aug . ee 
7) ^ Syuth Sree Man vee eee 78 25'194 4 per Cent. Perpe tual Debs. ...... 93 —101 | 3 19 0 | May, Nov oe os 
o Sar ee aaa 64 27 549 fDublin United Trams. 6 per Cent. Pref. . 10;—114 | 5 4 0| Feb, Aug | ** RE 
=." Southend Cun VE oe as 8l 22'474 Gateshead & District Trams Ord......... 8}—9} | 617 0 ; : e 
Southport Trama foa Paa 88 14315 Gt. Northern & City Rly. Pref. Ord. (496). 1g¢—25 zu Feb, Aug 2:5 a 
Stalyb dg: Hythe "4d es 19 8768 Hastings & District Elec. Trams, 6% C.P. — y Mar, Spt e M 
tockport 7. Jt.Bd. 38 10.718 Tin ae S si dri n PIE WE PRU 71. —/6 | 6 2 O | April, Oct i Je 
iar Sinden Corporati Ce rr 15 23,287 mper C Cunt P. pe s ee*58320768*99.920^»6€6 34—1 ee Mar, Sept oe S 
»* Sunderland District =A 183 23,212 Do. 4 oe Con D. b NA oM 3 Man Opt ne 
wansea Trams C} trees 42 17.569 er i p ne Y S.. 7l —73 |633 fan, guy sac |i oeb 
MR don COE aene 8 33406 of Thane t. 5 per Cent. Pref.. 2120 |4 11 0| Mar, Sept} «| .. 
Jk zu Ol ea so " d Do. asd Cent. Deb. Stock .......... 73 —7 5 2 6 Jan, July i = 
rmi th 'and ees 3 1:301 Lanarkshire Tramways . reer eer 93-108 | 6 O 0 | Feb, Aug . MA 
-*  Tynssids Tram C istrict 57 6 768 Lancs Utd. Trams $76 Prior Lien Dab. Stk.) 8l —93 |6 0 6, Jan, July; 83/ .. 
Wallasy Ga! gra 40 2287 rondon cap 4% Deb. Stock ........ 2 m 4 T : e 91i| 943 
ll one . I *€*050»62990209280€69€9 — D " ee a 
5 rington aon Sx pues 1 12:553 SOME anad Trams, 5% Cum. Pref. ..| 41—5} te an, July 51 5 
Bil : ICE CU pide i M GEI C ie 
i est - m *«.6*0*090022095950 ee e u $e 4 
olvethamer e bored Pe $18 pe Mero Elec. Tramways Ord....... Pe t 15 9 6 í ne se DES 
lve "e»t ? Deferred eeeeseocesesesoeveseses ate dua 
: orc nampton Corpn..... 1 iere Do. SperCent. Cum. Pref. .......... kh 5 70 rope Au i 5 
: E roxham d enon 7 8.477 st 4% p af pee pn pedes aha e lot H E s Jan, July ol 95 
Or 2177 a.v,» St ** s 9. sg eeeeeceeceegesn — 
Vor Ge Ww Ri Trams - M T 32478 2 Eh is Metropolitan Railway Consolidated...... | 53 —534| 3 0 9| Feb, Aug| 53i a 
Et 63| 30 ! 32269 l+ 1,075 w 
A? No allowance has been made for accrued interest or redemption. —{ Ex dividend. 
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Electric Railways and Tramway8—! Continued. 
Metropolitan Rly. Surplus Lands Stocks | 67 —69 
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‘Do. 7% Bartipg. 
Pacific & Europ'n 


4 per Cent. 
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Cent. Preference ...... 

per Cent. '* A " Preference.... 

34 per Cent. Convertible Pref. .... 

per Cent. Debenture Send eae 
Do. 3) per Cent. “ A" Deb. Stock. 
Metropolitan pt Railway Ord. . 

Do. 4} First P 
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tDo. Assented Ext. Pref. (1nt. Guar. by 
Und. Elec. Rlys. Co. of Lendon, Ltd.) 

Do. 3 per Cent. Consoltd. Rent-charge 
4 per Cent. Midland Rent-charge 
Guar. Stock 4 per Cent. ........ 
. 6 per Cent. Perp. Deb. Stock . 

Do, 4perCent. Ditto ........ eoe 
Foren Electric Traction Ord........ 
5 per Cent. Cum. Pref .. sa 
per Cent. Deb. Stock ........ 
ec. Trams & Ltg. 6% Cm. Pref. 
Do. 4 per Cent. Deb. Stock 
Undergd. Elec, Rys. Lon. Shares ...... 
Bonds: i esocisesssei — 
. 6% ‘in. bds with coup pr pes 
Yorkshire (W.R.) Elec. Trams, Ord. 
6 per Cent. Cum. Pref. .. pd 
Do. 4j per Cent. Ist Debs. .......... 


Electric Manufacturing, &c. 


Anchor Cable Co. 4196 Deb. Stock ...... 
Aron Electricity Meter ee Sena eevee 
o Cum. Pref. 
lst Mort. Con Dbs. 
Automatic Telephone Mfz. Co. 695Cm. Pf. 
Babcock Br Wilcox Ord. ex bonus shares 

l H British pur & Helsby Cables Ord.. 
5 6 per Cent. Pref......... eres 
4 per Cent. Ist Mort. Deb. (red.).. 
4 Mort, Deb. Stock 
British L. "M. Ericsson Mfg. Co. 6 % Pf. 
St. | 44% | British Thoms'n-Houst'n 4495 Ist Mt. Db. 
British Westinghouse 10 per Cent. Pref.. 
. Oper Cent. Prior Lien Dbs. (red. y 
Do. 4perCent. Mort. Deb. Stock . 
run Elec. Eas. Co. Prior Lien Deb Stk 
43° Perp.Ist Deb. Stk ........ 
Perpetual 2nd Deb. Stock ... 
10/0 ! Callender’s Cable Con. Ord....cccsececs 
5| 2/6 Do 5 per Cent. Cum. Pref 
ANTE Cent. 1st Mar Debs. (red.) 
ellner Alkali Co 
4] per Cent. ist mort. Deb. -red.).. 
Consolidated Signal Co. pr 
Do. 6 per Cent. Pref. ........ e. " 
Crompton & Co. (Nos. 1 to 85, 000) 
Do. Sper Cent Ist Mort. Debs. (red.). . 
Dick, Kerr & Co. Ord. 
Do. 6per Cent. Cum. Pref. . 
Do. 4} per Cent. Deb. Stoc k. 
Edison & Swan United ("" A ” Sh.) (£3 pd. 
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Do. : per Cent. Mort. Deb. Stock (red.) 
r Cent. 2nd Deb. Stock ...... 
2 33% tElectric a elect ae CO c RES —€—— 
i| ¢Do. 7 per Cent. Cum. Pref 
. 4per Cent. Perp. lst Mort. Debs.. 
10, 5/0 | General Électric (1900) 595 Cum. Pref. . 
4 per Cent. Ist Mort. Debs. 
Henley's Teleeraph Works Ord. as 
4f per Cent. Pref. ...... eere. 
4} per Cent. Ist Mort. Deb. Stock.. 
mae Rubber, Gut. Per., &c., Works Ord. 
5 per Cent. Cum. Pref. ...... NE 
4 per Cent. De bs. (red.) 
Johnson & Phillips 5?5 Ist Mt Deb. Stk 
ational Elec. Construction Co. ........ 
Richardsons, Westzarth & Co., Ltd., Ord. 
6 per Cent. Cum. Pref, avr esas 
4} per Cent. Perp. Deb. Stock.. 
Simplex Conduits 6 per Cent. Cum. Pref. 
Telegraph Construction & Maintenance.. 

4 per Cent. Deb. Bonds (1905)... 
Vickers, Ltd., Ord. 
D 5 per Cent. non-Cum. Preference.. 

5 per Cent. non-Cum. Preferred . 
4 per Cent. Ist Mort. Db. Sk. (red.) 
4} per Cent. 2nd Mort. Deb. Msn 
Do. SperCent. 3rd Mort. ps ee: 
. C. White & Co. 6% 
Villans & Robinson Ord. 
6 per Cent. Cum. Pref. 
4 per Cent. Ist Mort. 


Telegraphs. 
Amazon Telegraph s 
ir Debs. (red.).. "69250060069 
tAngio-A mercan Telegraph Crd. eeeesenen 
Preferred 
Deferred 
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Commercial Cable 4 per Cent. Deb. Stk... 
Cuba Submarine Ord. ..... eee 2: 
Preiere: C2 AR per Cent.. erereenes 
irect S anish O aka e de 
! S 10 per Ce nt. Cam. '"Pref..... audae 
tDirect United States Cable | 
Direct West India Cable 44° Rg.Db.(rd.), 
| Eastern Ordinary . 123 
Do. 3 per Cent. Pref. Stock 
4 per Cent. Mort. Deb. Stk. (red.).. 
Eastern Extension 
Cent. Deb. Stock 
Eastern & S. Af. 4° Mauritius Sub. Debs. 
G.N. (of Copenhagen) with coup BS iien 
Indo-European .... Pane d 
Mackay Companies Common . m 
Do. Preference ........*. «ag im. qd. 
Marconi's Wireless Teleg. Co. .... «4 


1. 4% Guar. Dbs.(red.) 
West Coast of America . *-$0509*009069g06€000200€0956 
Debe. s€000092900090529 
West India & Panama 55*060000600€0090092 
Erin Ist Pref 
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Amer. Telephn. & Telegh. Cap. St...... 
Da Coll. Trust $1,000 4 per Cent. Bds. ` 
Do. 4% Cons. Bonds 1936 116 
Anglo-Portug’se Tel. 5% Ist Mt. Db. Stk. Bu E 
Chili Telephone ......... "pH 
Monte Video itur: Ord. *e"e900092' 


ows 


*$9.99759t2.253*960609232590060*22000€926€925 


Do. 6per Cent. Cum. Pref. .......... 
Do. 4 per Cent. Red. Deb. Stock.. 
o. Teloh. Co. of Egyot 44° Db. Stk. (red.) 
d gin 1to190,000 ex rights| 71% -7 É 


4% Deb. St. Red. ........eeeun. 
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Finan zial Investmants. 


Elec. & Gen. Investment 6% C 

Globe Telegraph & Trust . bs pad ie 
6 per Cent. Pref. 
Submarine Cables Trust (Cert.) 


Colonia! and Foreign Electric 
Railways, Tramways, &c. 
Anelo-Argentino 51^; EE di rene iss 

519; d P 


495 Deb. Stock . 
4 po. Stock 


**.«e90e69*8a20*88G82425 
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yres Lacroze Trams Ist Mt. Db. 
Ms ni Port & City Tran, Ist Mt. 


*992299524«45069*5252«56226429220299299 


$—00-—O0Uo0o00u020-—. 


4j1?5 Ist Deb. ‘Stock (red.) . 
Cape Electric Tram Shares 


Hone Pune Trams. = 5 par Öri: Ist 
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5 per Cent. * A " Deb. Stock | 
6 per Cent. " B ” Ditto 
' Lisbon Elec. Trams. Ord dan 
6 per Cent. Cum. Pref........ rs 
. Sper Cent. Reg. Mort. Debs. .... 
| Madras Elec. Trams. 595 Deb. Stock.. 
Mariaos Trams & Lt. Co. 5?5 Debs. 
Manila Elec. Ry. $1.000 Gold Bonds.. 
ME Trams. Co. Com. S 

Gen. Con. Ist Mrt. 594 Gold Bds | 
6°4 50 yr. Mort. Bds. 
ap 44%. tMontreal "St. Ry. Sterling 4l par Cent. 
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Debs. (1922) (Nos. 601 to 2.00 
41? (Nos. 1 to 4 EN 
1 0/6 °| Perth Elec. Trams Ord. 

Ist Mt. Db. Stock 
Rangoon Elec. Trams. & Supply Co. 6% 
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41?$ Ist Mort. Deb. Stk. . CERE ai 
IRio Janeiro Tram, Lt. & P. Co. seses. 

. 30 yr. Gold Bnds....... aussi 
SO yr. Mt. Bnds 
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- Sao Paulo Tramway, Lt. Power $100 St. 
S per Cent. Ist Mt. $500 Db. 

. 5 per cent. Perp. Cons. Deb. Stock. 108 —110 | 
100 PU, Toronto Ry. Co. Ist Mt. 44% Ster. Bnds. 


Colonial and Foreign | Electricity 


eu Quub ae 


Ae Ser De supoly Co. 6% Cu. RA 
tBombay T & T. 6° Cum. Pref. . pecu 
4} per Cent. Deb. Stk. (red) | 

5 per Cent. 2nd Mort. Deb. Stock.. 
| Calcutta E Elec. Supply Ord. 
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Caleary Power Co. 59^ Ist Mort. Bads..: 
Canadian Gen. Elec. Ca. Co 
79$ Cm Pf. Stock 
Castner Electrolytic Alkali Co.(of U.S.A.) 
1st Mort. Stl. Debs. 
i Elec. Development Co. of Ontario $599 bds. 
Elec. Supply Co. et Victoria 5 
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Indian Elec. S15. te Trac Co "a 
Kalgoorlie Elec. Power & Ltg. Ord. : sabes 
6 per Cent. Cum. P 
Kaministiquia oe Co. 5% ^ Geld Bnds 


99.299069 9*9920208292 
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Mexican Lt. & Power Co. Com. St....... 
50^ Ist Mort. Gold Bnds... i : à : ké 
Monterey Riy. L. & P. Co.1st Mort. E 5k 


Stk 
-6 per Cent. ak “Pref. Stk... 
5 per Cent. Deb. Stock ... 
Shawinlgan Water & P. Co. $100 C Cap. St. 
Do. 5 per Cen Bonds ...ccccess 
Do. 4I Per Con. Mt. Db. St... rro n 
H% Db. St, & c 
| Victoria Falis Power «'o. Pref. oe v» ew C» e» 
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Theatre Lighting. 

Wk have from time to time published descriptions of the 
electric lighting installations of theatres both in London 
and in the Provinces, and it may have been observed that 
the two cases differ somewhat materially. It appears, 
however, that there is this point in common : Whether the 
theatre is in London or not, the licensing authority insists 
on its being lighted by two separate and distinct sources of 
supply. The usual course adopted in the Provinces is to 
effect the ordinary lighting by electricity and to have a 
comparatively small number of ‘ emergency ” gas lights. 
London theatres are in a more fortunate position, since 
many of them are so situated as to be able to take a supply 
of electrical energy from two authorities, or at all events 
from two distinct sets of mains belonging to the same 
supplier, but recognised by the London County Council 
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as two “complete systems.” It is likely, therefore, that 
the article on this subject by Mr. J. D. MaACKENZIE, which 
appears elsewhere in this issue, will prove of greater interest 
to provincial theatre electricians than to those of their 
brethren who are more closely connected with the play- 
houses of the Metropolis. Mr. MACKENZIE'S suggestion is 
that accumulator batteries should be employed ; and he 
not only suggests it, but he describes an ingenious svstem 
which is in actual operation and seems to be working suc- 
cessfully. Perhaps the weak point of the scheme is the 

Theatre electricians are busy men, and accumu- 


battery. 
lators require attention ; 1f only the former can be induced 


to give up a certain proportion of their time to caring for 
the welfare of the latter, Mr. MACKENZIE’s system may be 
regarded as providing a solution of a difficult problem. 


——— 9———— 


Hydro-electric Developments in Canada. 

THE harnessing of what is termed by our French friends 
“white coal " is making rapid strides both in Canada and 
the United States; and these developments in manv cases 
are now associated with the use of a transmission pressure 
of 100,000 volts, or above. A few months ago we 
described the 110,000-volt svstem for supplying electrical 
energy throughout the Province of Ontario, and in our pre- 
sent issue will be found an account of the new power station 
that has been erected at Shawinigan Falls (Quebec) to 
transmit electrical energy at 100,000 volts to Montreal, 
where the pressure is reduced to 12,500 volts, and the 
energy is delivered to the Montreal Light, Heat & Power 
Co. There are several novel features about the installa- 
tion. In the first place, an elaborate heating svstem is 
employed for obviating the difficulties sometimes ex- 
perienced in the operation of such hydro-electric installa- 
tions during cold weather, due to the formation of ice 
on the gate mechanism. Electrical heaters consuming 
300 kw. have been installed, so as to enable warm air to be 
blown against the top of the racks and against the steel- 
work at the sides of the gates; this arrangement, it is 
stated, proved very satisfactory during last winter. It is 
interesting to notice that the turbines, although directly 
coupled to the three-phase alternators, are installed in a 
separate room from the latter; also that a reactance coil, 
for reducing the short-circuit current of the system, has 
been introduced between each generator and the high- 
tension transformers employed for raising the pressure from 
6,600 volts to 100,000 volts. 
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Two three-phase overhead linesTconvey the electric 
energy to a sub-station at the outskirts of Montreal, a dis- 
tance of 87 miles, aluminium conductors being used, 
except in the case of some long spans across a river, where 
copper was adopted to decrease the sag. There appears 
to be considerable pressure drop, for the voltage at the 
Montreal sub-station is stated to be only &5,000 volts. 
Considerable trouble has been taken to render the supply as 
reliable as possible, and with this object each of the two 
generators 18 connected to a different transmission line, 
each turbo-generator, with its penstock, step-up trans- 
formers, line and sub-station equipment, including low- 
tension "bus bars, being operated as one unit. The only 
weak point in the present arrangement apparently is that 
both transmission lines are supported on one set of towers, 
the three conductors of each circuit being arranged in a 
vertical plane on each side of the towers. Particular atten- 
tion has been given to the switching apparatus to render 
its operation both safe and reliable. As an instance, it 1s 
mentioned that disconnecting switches of the knife type are 
hable to be thrown open by the reaction between the mag- 
netic fields produced when a heavy current pas:es through 
the blade. To prevent this happening a form of wedge is used, 
which also has the advantage of improving the contact. 


PEN 
Electrical Nomenclature. 

Last week we called attention to a few points of interest 
in the definitions which have been drawn up by the 
British Electrotechnical Committee ; this week we publish 
another instalment of these definitions, and again venture 
some observations. Under the heading " Maximum Demand 
System ” we find an attempt to explain, in a few words, 
this somewhat complicated matter. 
achieved is obvious. 


The degree of success 
The definition of “ polaritv " is not 
unlike that of an archd»acon, who was said to be a person 
who performed  archidiaconal functions. In defining 
“ Difference of Potential” the Committee states that only 
a unit of electricity or a unit magnetic pole should be used ; 


perhaps the original intention was to define “ Unit 

difference of potential," and hence the redundancy. Para- 

graph (b) under " Quantity " might well have been omitted. 
— P 


Progress at West Ham. 


TuE effect of outside influences on the electric supply 
industry is shown to some extent in the West Ham accounts 
for the year ended March 31st last, which are analysed else- 
where in this issue. Mr. H. H. Couzens, who was engineer 
and manager of the undertaking during the vear in question, 
attributes the smaller increase in the output during the past 
year to the crisis in the shipbuilding industry on the Thames 
and to the strikes of last August and the present year. 
Manv undertakings have undoubtedly benefited bv the con- 
siderable demand for energy for electrical apparatus that 
arose during the coal strike in the spring of this vear, but 
the effects will only be fully known after the publication of 
the reports on the present vear's working ; it is to be hoped, 
therefore, that at least normal progress will be recorded 
when next we analyse the West Ham accounts. A good 
augury of this is that there has been a great increase in the 
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connections of lighting, 
the mains. 


power and heating apparatus to 
As a set-off against the small increase in the 
power output, it is pleasing to notice that thenumber of units 
sold for private lighting shows a larger increase than has 
been recorded for the past 10 vears. In view of the depras- 
sion in 1909 and 1910 due to metal lamps, the present rapid 
recovery and growth are most encouraging, and the output 
for lighting is now apparently what it would have been if the 
depression had not occurred and the previous development 
had continued. We are glad to see that the Borough 
Treasurer is drawing the attention of the committee to the 
absence of a reserve or renewals fund. "This is the more 
necessary since the undertaking shows from vear to vear 
only a small surplus of income over expenditure. 


Candle-power Distribution Curves. 

On another page of this issue will be found a description 
by Messrs. Ives and LuckiesH of what is called 
photographic method of recording candle-power distribu- 
tion curves" The authors, having been impressed by the 
difficulty of obtaining such curves when the source is a 
fluctuating one, have devised an ingenious method of over- 
coming it. They have not achieved perfection, it is true, 
but it would appear that, so far as the laboratory is con- 
cerned, the process is not without merit. For commercial 
purposes it may be doubted if there 1s not too much com- 
plication, and, moreover, in practice, it is necessary to know, 
not necessarily the distribution at some particular instant, 
but the average distribution over a considerable interval 
of time. In order to ascertain this latter it would 
presumably be necessary to take quite a number of photo- 
graphs. 


Oe MMa 


“The Journal of the Municipal School of Technolozy, 
Manchester." —Volume V. of this periodical! contains a record 
of investigations that have been undertaken by members of the 
teaching stat and students of the school. It includes Pavers 
on " Eiectricity Meters,” by Messrs. H. A. Ratcliff and A. E. 
Moore ; “Tho Electric: al Ti neory of Dyeing, " by Mr. W. 
Gane and on " Thermal Phenomena in Ind'arubber," 
by Prof. A. Schwartz. 


Electrification of the London & South-Western Railway. 
At the half-yearly meeting of this company, which was held on 
Friday las:, the Chairman, Mr. Hugh Drummond, said that the 
necessary plans and estimates for the electrification of the 
suburban lines were in preparation, and they had invited Sir 
Alexander Kennedy, the eminent enzineer, to assist with the 
scheme. From what he had seen, he believed the company 
would be able to give such a service of trains, not only to the 
principal towns in the Thames Valley but in other districts, as 
would leave no room for anv competing line. 


Oable Interruptions. Date of Interruption. 


Lat&kia—Palura ...............-. dm May 26, 1910 
Cadiz—Tangier ..................... Gee Rees iode Mes Feb. 27, 1912 
Alhucemas —Penon de la Gomora P EEAS Feb. 28, 1912 
Ceuta—Estepone ............ ———— M sU piro: Feb. 28, 1912 
Melilla—Chafarinas ...............— een mee Feb. 28, 1912 
Cadiz —Teueritfe.: iii des nesti eae gv . Feb. 29, 1912 
Jeddah—Suakim ..... ...... Uu pd EE CT Mar. 4, 1912 
Chafarinas—Nemours ...............- STEP S . AprillO, 1912 
Salonika—Lemnos .................. s. —— April 18, 1912 
Chio—Tened 09 e eorr eere renatus n 4 April 20, 1912 
Syra—Chio (land 2) ........ —— —ÓQ ... April 20, 1912 
Scalamova—Samos ....sssssssessssssteesesseesosseere . April 21,1912 
Marmariza—Hhodes.............. eese ene wee April 21, 1912 
Bessika— Tenedos  .............. "— EEES April 24, 1912 
Poulocondore— Pontianac........ .......*-- escee, duly 5, 1912 
Kiar tiel— Na gare naiaren a Psion re duse AUR: 12, 1912 
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* University of Liverpool Engineering Society Journal.” 
The first number of this journal, which is to be published 
three times a year and is to contain a record of the transactions 
of the Society, together with Papers and articles on engineering 
matters, has come to hand. The issue under review contains 
ardcles on “Electric Traction," by Dr. E. Rosenberg, and 
on "The Function of the Laboratory in the Training of an 
Engineer, with a Short Account of Some New Laboratory 
Equipment,” by Prof. E. W. Marchant. The latter article 
is an abstract of the author’s recent Paper read before the 
Institution of Electrical Engineers on the same subject. We 
wish our new contemporary every success. 


Explosives in Coal Mines Order.—We have received the 
foliowing notice from the Home Office: The question having 
been raised whether the words " magneto-electrical apparatus ” 
as uscd in the Order of May 21st last include what is known as 
a " dynamo exploder,” t.e., an electrical firing apparatus con- 
sisting of an armature rotating in a permanent (non-electrical) 
magnetic field, as well as the form in which an armature rotates 
in a field formed by an electromagnet, the Secretary of State 
wishes it to be generally known that it was intended to include 
apparatus of both kinds, and he is advised that the phreso used 
does, in fact, include apparatus of both kinds. With regard to 
the requirement in clause 2(h) of the Order that every elec- 
trical firing apparatus shall be provided with a push-button, an 
internal arrangement by which the firmg contact 1s automa- 
tically made at the end of the travel of the handle and on the 
release of the handle is immediately broken, performs the seme 
function as a push-button, and will be admitted as comp! ying 
with the requirement in the Order as to the provision of a push 
button. 


Electrification of the Railway between Boston and Pro- 
vidence.—Àn announcement has been made oflicia!ly in the 
United States that the management of the New York, New 
Haven & Hartford Railroad has decided to equip electricaliy 


its main line between Boston and Providence, employing the. 


single-phase overhead system of distribution now in use and 
under construction between Woodlawn and New Haven. The 
line will be four-tracked. and a large power plant wil be buiit 
at Providence and another at Readvitie, Mass., for the operation 
of the system. With the completion of the Boston-Providence 
scccion and the extension of service from Stamford East to New 
Haven, nearly haif the distance from New York to Boston will 
be made under electric power. Pending the consiruction of a 
tunnel under Boston, connecting the New Haven and Boston 
and Maine system several tracks at the South Scation in Boston 
wil be equipped for electrical operation. The estimated cost 
of the work is about £1.400,000, and it is probabie that the 


construction will be started during the coming autumn and | 


completed before the end of 1915. 


International Electrical Congress at San Francisco.—Ac- 
cording to the " Electrical World," the committee on organi- 
sition of the International Electrical Congress, which wul be 
held in San Francisco during September, 1915, has arranged 
tentatively the following list of sections : (1) Lighting and 
liiumination, including electric lighting of all kinds, electric 
radiation, &c. ; (2) generation, transmission and distribution, 
incieding hydro-clectric plants, steam stations, transformers, 
sub-stations, &c.; (3) electric traction and transportation, 
including propulsion and electric vehicles: (4) electric power, 
incivding the application of electric motors to industrial pur- 
poses; (5) economics, including load-factors, power-faciors 
and all problems affecting the economy of electric distribution, 
also regulation by public service commissions, &c.; (6) ma- 
chinery, transformers and appliances; (7) telegraphy and 
telephony, including all communication and signaling by wires; 
(8) wireless telegraphy and telephony, including ali commu- 
nication by electromagnetic waves without wires: (9) electro- 
chemistry and electrometallurgy, including. electric furnaces ; 
(10) electric measurements and instruments; (11) protective 
devices and transient and high-voliege phenomena; (12) 
miscellaneous. 


Electric Welding for Locomotive Repairs.—According to 
the ** Railway Gazette.” a speaker, discussing the subject of 
cleetric we ding zs app icd to focomotive repairs at a meeting 
of the New York Rairoad Cub. remarked that attempts at 
repairing locomotive frames bv chis method had been generally 
unsatisfactory. a/though some pcop!e chaired that it could be 
done svcecssfui y. In chis work the frames are for a long time 
subjectcd to intense heat, which burns and oxidises the metal, 
and though the outer svrfece mey cy oecr sound and in first- 
class condition, the interior is generatiy rotten. It would be 
interesting. he continued, to have some of the locomotive frame 
welds cut up to determine the condition of the interior. It had 
been found that when large sections are handled the metal was 
sound and homogeneous to a depth of an inch or so, but that 
below that depth it was bad. This flowing-in process, however, 
could probably be successfully used to build out flat spots on 
wheels and thus avoid the expense and loss of metal due to 
turning. Attention was called to the character of the metal 
which was cast. It could not be called cast-iron nor classified 
as cast steel as ordinarily known, and yet its structure was that 
of a cast metal, and any work put on it in the wav of hammering 
would be for its improvement. It was claimed that. by using 
cn electrode of high carbon steel, the strength of the weld would 


be increased. 


A Telephone Time Saver.—For the purpose of enabling 
waste of time to be prevented, a Te'cphone Time Saver ” has 
recently been invented by Mr. H. Wavmouth Prance. The 
device consists of a sound-megnifving trumpet, of flatcencd 
form, similar to certain types of moior horns, behind which is 
a piatform adapted to support the telephone receiver. Upon 
receiving or making a ca'l upon the ‘phone and being asked to 
“hod the line” the user. instead of " ho ding on " with the 
telephone receiver pressed to his ear, an arrangement which 
rescricts his movements and prevents him from giving his 
occention to any other matter, merely drops the receiver on to 
the p'atform of the " time saver,” where ii automatically slides 
into position with the earpiece against the small end of the 
spiral trumpet. The user is then free to go on with his work 
until the voice from the trumpet shows him that the person at 
the other end is speaking. Conversation can then either be 
carried on using the loud-speaking trumpet, with the advantage 
of leaving the user's hands both free for the purpose of turning 
up references, taking down a messege from dictation, &c., or 
the receiver may be.lifted off the instrument and used in the 
ordinary way. The loud-speaking telephone's " voice ” is very 
similar to that of a gramophone and it is thus possible for the 
user of one of these instruments to move some little wav from 
the telephone and vet hear when the person at the other end of 
the line is speaking. 

Depreciation of Fower Stations.—Mr. T. J. Walsh. of the 
Commonwealth Edison Co. (Chicago), repies to an inquiry 
on this subject in the National Electric Light Association 
“ Bulletin " as follows: “It is believed that the following 
rates of depreciation shou!d take care of the actual depreciation 
in electric light and power properties, especially when it 1s con- 
sidercd that money set aside at these rates and invested in 4, 5 
or 6 per cent. securities, or money put back into the business 
and thus earning a 4, 5 or 6 por cent. return, very materially 
increzses the amount of the depreciation fund available by the 
time the property in question must be rep'aced : 3 per cent. on 
power house and sub-station bur'dings, 6 per cent. on appa- 
ratus of all kinds, 4 per cent. on underground cable, 2 per cent. 
on conduit, 6 per cent. on overhead distribution lines, and 3 
per cent. on steel tower and bare copper transmission lines. 
Regarding depreciation on high-tension transmission lines, 
this latter transmission line figure of 3 per cent. is probably 
enough, having in mind an additional 1 per cent. for main- 
tenance. Charges made to construction which do not represent 
tangible assets, such as organisation expense, interest during 
construction. &c., should form part of the investment as long 
os theinvestment remains intact, that is, they should be written 
off with the buiidings, apparatus, or other investment, the cost. 


of which they form a part." 
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* A Relation between the Magnetic and Elastic Properties 
of a Series of Unhardened Carbon Alloys."—In a Paper on 
this subject. published by Mr. C. W. Waggoner in the “ Physical 
Review," the author continues his study of some physical 
properties of a series of annealed iron-carbon alloys. As a 
result he comes to the following conclusions: In a series of 
unhardened steels, the relation between the hysteresis loss, 
intensity of magnetisation, maximum susceptibility and the 
carbon content might have been predicted from the Ewing 
theory of magnetism and a knowledge of the physical charac- 
teristics of the microscopic constituents of such steels. The 
magnetic hysteresis loss and the maximum strength of unhar- 
dened steels vary in the same way with the percentage of carbon. 
The intensity of magnetisation, at saturation fields, and the 
maximum susceptibility show a variation with carbon con- 
tent, similar to the ductility. The maximum percentage 
elongation due to magnetostriction in a series of annealed 
steels seems to be a function of the ductility of the steel, and 
mav be explained on a basis of the elastic properties of the 
microscopic constituents comprising these steels. 


Energy Supply with an Earth Return.— According to the 
* Electrica! World." arrangements are. being made by the 
Benton Harbour St. Joseph Railway & Light Co. to supply 
energy to a number of farmers over a single 2.300-volt primary 
conductor, with an earth return, the idea being to reduce the 
cost of construction. While the 2.300-volt circuit will. be 
earthed, the 25.000-volt system, from which energy 1s taken, 
as well as the low-voltage secondaries on the farmers! pre- 
mises, will be unearthed. A pair of 25,000 2,300-volt single- 
phase transformers will be arranged in open delta on the supp!v 
circuit. the Junction of their terminals being carefully earthed. 
From the other unearthed terminals of each of the transformers 
parallel single-wire distribution lines will be led off through 
the farm district to be served. From either of these lines 
single-phase service will be available by connecting in a trans- 
former between wire and earth, the earth connection being 
formed bv attaching the earth wire to the farmer's well 
casing. If polyphase service is required. for running a 
large motor. a tap can be brought across from the other single- 
wire line, completing the three-phase service. Bare copper 
conductor is to be used, carried on 25 ft. poles. The farmers’ 
110-volt secondaries will be unearthed. 


Height of Lamps in Chicago.—At a recent meeting of 
the Chicago City Council's committee on gas, oil and electric 
light the question of are lamp heights was discussed in view of 
the information furnished bv a report submitted by the Chicago 
Hiuminating Society. The Society recommended that the 
25 ft. height required by ordinance be changed to 30 ft.. setting 
forth that the hght from the 1,000 c.p. flame are lamps would 
be better diffused and further above the line of vision of pedes- 
trians approaching the lamps. Mr. Ray Palmer, city elec- 
trician, presented a report replying to the points made by the 
Iliuminating Society, and in conclusion recommended that the 
proposed height be maintained at 25 ft. in the outlying resi- 
dential districts where the underground distribution system was 
employed. and at 22 ft. where the distribution system was over- 
head. He informed the committee that the proposed height 
of the new lamps was greater than the original heights of 18 ft. 
to 20 ft., owing to the increased intensity of the light, and that 
the distribution of light would be the best obtainable when the 
lamps were spaced at 150 ft. intervals. The city electrician s 
recommendations were accepted by the committee as final. Mr 
Palmer also informed the committee that recently the elec- 
trical department had found that the density of trees in some 
residential districts was such as to shade a large percentage of 
the space between the lamps if flame arc lamps were employed 
at the height and spacing proposed, and that the overhead dis- 
tribution svsiem construction was also rejected. In view of 
this fact he had decided to wire the old gas lamp-posts and 
instal an underground mains system, putting 160 80 c.p. 
tungsten lamps on a circuit. At the close of the discussion 
on lamp heights. Mr. Palmer submitted the approved design of 


ornamental iron lamp-post and bracket for the committee's 
further suggestions. It will extend 28 ft. above the ground, 


and the lamp will be swung on an ornamental bracket 30 in. 
from the axis of the post. 


Electrolytic Disinfecting Fluid.— The annual report for 
the vear 1911 of Dr. F. W. Alexander, medical officer of health 
for the Metropolitan Borough of Poplar, contains some in- 
teresting details regarding the emplovment of electrolytic 
disinfecting fluid. It appears that 53.063 gallons were used 
during the vear, these being manufactured at a total cost of 
about £128. Since the plant has been installed, a period of 
about six years, nearly 200,000 gallons of fluid have been 
manufactured. at a cost for current and materials of under 
£380. The Pubhe Health Department and the various insti- 
tutions of the Council (the public baths, &c.) are not only 
furnished with. the. disinfectant but the institutions. of the 
managers of the Sick Asvlums and of the Board of Guardians 
(within and without the borough) are supphed with an un- 
limited quantity free. For the fluid supplied to the works 
department a charge of Id. per gallon is made; the public 
health department is credited with this amount, although no 
actual monetary transaction takes place. As applicants now 
usually bring their own receptacles to the depot, there is also 
a very appreciable saving in the expense on bottles alone. A 
total of 3.494 gallons was supplied to the London County 
Council for use in cleaning the floors of school class rooms. 
while 7,560 gallons were used in the public baths. In reply to 
adverse criticisms, Dr. Alexander points out that after six 
years’ experience he is convinced that there 15 no more suitable 
means than the electrolyaie process of producing a cheap. 
clean and effective chlorine solution, and that such a solution 
is cheaper and more convenient than one of phenol. 


Losses from Slow Meters.—In directing the attention of 
small companies to the necessity for regular and frequent 
meter tests and inspection, Mr. John Gilmartin, chairman of 
the Meter Committee of the Ohio Electric Light Association, 
cited the case of one central station having about 500 meters 
in service, one-half of which were comparatively new, the 
remainder being of an older type. The new meters were found 
to be in fairly good condition, while of the older meters 15 per 
cent. were slow on normal load. Eight per cent. would not run 
at one-tenth load. and 10 per cent. would not run at one- 
twentieth load. Reports obtained from several other com- 
panies of approximately the same size showed similar results. 
As the normal load of a very large percentage of meters does 
not exceed 15 or 20 per cent. of their rating—and this 1s 
especially true since the introduction of tungsten lamps—it 1s 
of vital importance that meters be tested at regular intervals. 
Besides the loss sustained by the company, dissatisfaction is 
encountered when the customer is charged on his correct 
registration after the meter has been calibrated. To determine 
the value of meter tests, the results of each test should. he 
savs, be tabulated so that the average accuracy of all meters 
on the system can be ascertained. Assuming the average 
revenue per meter to be ££. and that the average accuracy of 
the meters is 95 per cent.. he says it 13 clear that the com- 
pany is losing 4s. 6d. per meter per year. From actual cost 
data obtained by the Committee, the average cost of testing 
and maintaining. meters should not exceed 2s. 1d. per meter 
per year, apart from the first cost of the necessary equipment. 
The increase in revenue would then not only compensate for 
the expense of testing, but ensure against greater losses which 
might result if the meters were allowed to continue in service 
without proper attention, The time between the tests should 
depend upon the tvpe and size of meters in service and the loca! 
conditions. A good induction meter in the average residence 
need only be tested everv two years, while the same meter 
for a commercial customer using a relatively large amount of 
energy may require testing at least once in everv 12 to 18 
months. Commutator type meters should be tested in periods 
ranging from three to 12 months. depending on general service 
conditions. 
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Current Topics. 

Subjects of current interest dealt with in this issue include 
he following :— 

Mr. J. D. Mackenzie contributes an article on ** Emergency Light- 
ing in Theatres and other Buildings” (p. 781). " 

The third instalment of definitions of electrical terms has heen 
issued by the British Electrotechnical Committee. and will be found 
on p. 783. 

We describe the new hydroelectric power plant installed at 
Shawinigan Falls; Quebec. Energy is transmitted from this plant to 
Montreal, 87 miles distant, at 100,000 volts (p. 774). 

An article on p. 785 summarixes the position of the Post Office 
telephone system on March 31st last. 

A new system of electric lighting for railway trains was recently 
described by Herr P. Amsler in the ** E.T.Z.” An abstract of the 
article appears on p. 771. The subject of train lighting is also dis- 
cussed in our Leading Article (p. 786). 

An interesting photographie method of obtaining candle-power 
distribution curves in the case of fluctuating sources of light is de- 
scribed on p. 788. 

We analvse the annual accounts of the West Ham electricity 
department for the vear ended March 31. 1912 (p. 770). 

A Paper on the ** Electrical Characteristics of the Suspension Insu- 
lator " was read by Mr. W. W. Peck. jun., at a recent meeting of the 
American Institute of Electrical Engineers (p. 790). | 

Dundee Electricity Committee have approved a scheme for exten- 
sions of the electricity works, prepared by the engineer. Mr. H. 
Richardson (p. 796). 

Reports on the recent explosion at Bray are given on page 705. 

Some notes in regard to courses of instruction at. the Universities 
and Technical Colleges will be found on page 799. 

Abstracts of consular reports giving some particulars of elec- 
tricity supply and traction developments in various foreign ecuntries 

are given on page 797. 

A scheme has been prepared for the electrification of the 
L.& N.W. Railway Company's lines serving :the Thames Valley 
(p. 803.) 

Notes regarding electrical developments and schemes in Aus- 
tralasia appear on page 797. 

Companies Meetings and. Repo:ts.—' The meetings of the North 
London Railway Co., London & South Western Railway Co., 
Victoria Falls & Transvaal Power Co.. and Liverpool Overhead Rail- 
wav Co. are reported (p. 803). 

Amongst the directors’ reports abstracted are those of the Manaos 
Tramways & Light Co., Paisley District Tramways Co., Perth Elec- 
tric Tramways, and Underground Electric Railways Co. of London 
(p. 803). 


OBITUARY. 


PAUL TNERSTEVENS.— We regret to record the death of M. Paul 
t Nerstevens which occurred suddenly at Aix-la-Chapelle on Thursday 
August 8th. The deceased was undergoing treatment for an illness 
which was not considered to be of a grave nature. M. t Nerstevens 
was, it will be remembered, secretary of the Union Internationale de 
Tramways et de Chemins de Fer d'Intéret Local. and during his 10 
vears of office had endeared himself to the members of that asso- 
ciation both by his never-failing affability and his obvious desire 
to do all he could to render them assistance. During the recent 
congress of the Association at Christiania, towards whose organi- 
sation he had contributed with his accustomed skill. he was over- 
whelmed with work, and it was noticed that his health left much to 
be desired. It was hoped, however, that a few weeks! rest would 
have the desired effect; his sudden death, therefore, will come as 
a great shock to his many friends. 


Hanorp DoxaLpson.—We regret to record the death of Mr. H. 
Donaldson, who was recently drowned while bathing near 5wansea. 
Mr. Donaldson graduated with high honours in mathematics and 
physiesat Cambridge and also graduated at the University of London. 
He was engaged at the Cavendish Laboratory as assistant to Sir 
J. J. Thomson until about a vear ago, when he joined the staff of the 
National Physical Laboratory and was attached to tho metrology 
division, where he was investigating the changes in dimensions of 
certain fused silica standards, 

H. P. Dwicut.—The death recently occurred in Canada of Mr. 
H. P. Dwight. president of the Great North-Western Telegraph Co. 
Mr. Dwight. who was born in New York City in 1828, and migrated 
to Canada in 1847. claimed to be the oldest telegraph operator in 
America. He was first employed with the Montreal Telegraph Co. 


in 1847. and later became western superintendent of the Company. 
In 1881, when the Montreal and Dominion Telegraph Companies 
were merged into the Great North-Western Co., Mr. Dwight. was 
appointed general manager. and in 1802 he became president of the 
Company. Deceased was also interested in the Canadian General 
Electric Co. and other electrical enterprises. 

ALD. Thomas NNaAPE.—We also regret to record the death of 
Ald. Thos. Snape. who died at Liverpool on the 9th inst. Deseased 
who was 77 vears of age. was a chemical manufacturer and chairman 
of the Rochdale Electrie Co. 


PERSONAL, 


At Cornhill. Biggar. N.B.. on the 15th inst.. Mr. James Caldwell, 
M.L E. E.. was married to Miss Blanche Young, youngest daughter 


of Mr. James Young. J.P. 


APPOINTMENTS VACANT AND FILLED. 


The Borough of Swindon Education Committee invite applications 
for the posts of chief engineering lecturer (salary £175. rising to 
£225). and assistant lecturer in engineering (£150. rising to £180). 
One of the two lecturers appointed must have specialised in electrical 
engineering. Forms of application from Mr. W. Seaton, Education 
Otfices. Town Hall, Swindon. Applications by Aug. 26. See 
advertisement. 

The Council of Hartley University College. Southampton, invite 
applications for the appointments of (1) professor of physics and 
electrical engineering (salary £300 per annum), (2) lecturer in mecha- 
nical engineering (£150). (3) lecturer in architectural and building 
engineering (£150). Further particulars from the registrar. Mr. D. 
Kiddle, to whom application by Sept. 9. See an advertisement. 

Applications are invited for the professorships of (1) chemistry. 
(2) mathematics and physics, and (3) mining and engineering in the 
University of Western Australia. Salary £800 per annum, with 
house. or £100 per annum as house allowance. Applications bv 
Oct. 15 to the Agent-General, 15, Victoria-street, London. S.W.. or 
to the Chancellor of the University, Perth (W.A.). 

Tunbridge Wells Corporation require a resident electrical engi- 
neer. Salary £300, increasing to £400. Applications by Sept. 2. 
Forms may be obtained from the Town Clerk. 

A junior lecturer and demonstrator in physics is required for the 
University of Sheffield. Salary £150 perannum. Applications to the 
Registrar hy Sept. 9. 

Messrs. Harland & Wolff (Ltd.). Belfast, advertise for an assistant 
draughtsman to prepare plans and diagrams. get out quantities, &c., 
of electric lighting and power installations for ships. 


Mr. F. J. Kean, lecturer in civil engineering at Leeds University, 
has been appointed lecturer in machine designing and experimental 
engineering at McGill University, Montreal. 


INSTITUTIONS AND SOCIETIES. 


British Association.—On the occasion of the visit of this Association 
to Dundee next month the Senatus Academicus of the University 
of St. Andrews have resolved to confer the honorary degree of LL.D. 
upon a number of distinguished foreign scientists who are expected 
to attend the meetings. The list includes the following names :— 

Prof. H. G. Keyser, professor of physies in the University of Bonn. 
One of the leading authorities on the subject of spectra and joint author 
of the most exhaustive treatise extant on spectroscopy. published 
in German. He has carried out singly. and alsoin collaboration with 
others. many important investigations in radiation. 

Prof. F. Lindemann, of Munich. A distinguished mathematician 
and philosopher. 

Yorkshire Section of the Institution of Electrical Engineers. 
Arrangement have been made for members of this section to visit the 
Bradford Corporation Electricity Works on Saturday. August 31st. 
Members wishing to attend are requested to notify the chairman, 
Mr. 8. D. Schofield, as soon as possible. 

Municipal Tramways Association.—' The annual conference of this 
Association will be held at West Ham on September 25. 26 and 27. 
The business includes the presidential address by Mr. H. E. Blain, 
tramways manager. West Ham and Papers on ** Tramways Adminis- 
tration by Municipalities.” by Councillor S. C. T. Neumann, Black- 
burn, and on * Tramway Fares and their Basis," by Mr.W. J. 
MeCombe, tramways manager, Hull. There will also be a discussion 
on the Interim Report of the Corrugation Committee. A programme 
of festivities has been arranged. 
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WEST HAM CORPORATION ELECTRIC SUPPLY 
ACCOUNTS. 


The annual report of the engineer and manager, Mr. H. H. 
Couzens, on the working of the West Ham electric itv under- 
taking during the vear ended March 31, 1912, shows that pro- 
gress, although still substantial, has been less than during 
recent years, principally due to the crisis in the shipbuilding 
industry on the Thames and the industrial strikes of the past 
12 months. The effect is illustrated by the fact that four of the 
Corporation's largest consumers have required quite 13 million 
units less during 1911-12 than in the previous vear. 

That there has been no diminution in the rate at which new 
business is being obtained is evident when it is mentioned 
that the new connections for the year amount to 2,300 kw., à 
16 per cent. greater increase than in the preceding vear. The 
character of the present load is as follows: 4. 103 kw. is 
private lighting, 10.359 kw. is power, 376 kw. is heating, 
and 199 kw. is public lighting. It is interesting to note 
that the heating load has increased 50 per cent. during the 
year. 

The total number of units sold for the 12 months ended 
March 31st last was 24.147.890. as against 22.690.266 in 
1910-11. Private lighting accounted for 2,647,088 units, 
power and heating 15.193.859 units, public lighting 735.200 
units, and traction 2.571,743 units. Private lighting shows 
an increase of nearly 400.000 units, or over 17 per cent.. a very 

satisfactory result, especially as it follows an increase of 15 per 
cent. a vear ago. 

The number of units venerated was 30.533.316. 1,621.629 
units being used on the works and 4.757,797 units s ae 
m distribution, &c. The total maximum supply demanded 

as 9.341 kw. (10.826 k.v.a.), the load factor being, therefore, 
29. 5 per cent., as against 31-9 per cent. last vear and 34-4 per 
cent. in 1909-10. A 3.000 kw. turbo-alternator was installed 
during the vear, bringing the total capacity cf the generators 
to 14.100 kw. 

The undertaking on March 31st last was supplying 3.240 
consumers, an increase of 380 during the vear, as against an 
increase of 306 in the preceding year. The motor load con- 
tinues to develop. 1.338 motors, representing 13.928 H.P.. being 
now connected to th» mains. compared with 1.119. of 11.558 H.P.. 
a vear ago. The public lighting comprises 361 arc lamps and 

196 wlow lamps. 

A notable feature of the power supplv is that the revenue, 
per unit sold, has actually increased, the average P ice 
obtained per unit sold being 0:63d.. as against o-60d. last 
vear. It will be interesting to see whether. under normal 
conditions, the decrease in the average price received for power, 
which has hitherto been recorded each year during the history 
of the undertaking. will be resumcd. 

In the case of private lighting. the average price obteined 
per unit was 273d.. compared with 2-78d. æ year ago; whilst 
public lighting brought in 1-56d. per unit. as against 1-51d., 
and the traction price remained constant at 0:95d. 


From our analysis below of the annual accounts of the 
electricity departinent it will be noticed that there has been a 
small increase in the cost of production per unit sold. This 
increase is practically entirely confined to the generating costs. 
The higher price paid for fuel, due to strikes, accounts for 
much of this increase; but increased rates of wages and 
breakdowns (necessitating running less efficient: p'ani) also 
assisted. 

Considerable interest is taken by other engineers in the 
progress of the West Ham sales department. It mav be 
noted that there is a material improvement in the goss profit. 
Capital charges are heavy, owing to the short period (three 
vears) loan. Interest on loans only amounts to £432, but as 
repayment of principal and concribution to sinking fund 
total £3.182, a sum of £1.985 has to be taken from the surplus 
of the supply undertaking to meet the deficit on the sales 
department. 
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The following particulars of the sales department are giver 


in the accounts :— i 
EXPENDITURE. 


Work executed for consumers ........cccccseeeeeeeteeeneceeces £12,674 

Motors on hire : repairs and Maintenance ................ 1,126 

s Ca Pita thairt s oso cie qp Ca Es 2,775 

Hire of are lamps, Gr. xoa E E bed T 3,308 

Hire-purchase wiring (1€05 scheme) | ....................... . 1,311 

Sales department expenses :— 

Salaries and wages ..esesssseressseseresesaseserose £2,505 
Showroom expenses.......eeseseeeeeeee eee 157 
Printing, stationery, tools, &e.. .................. 550 
Administrative charges (proporiion) ......... 330 
Rent, rates, &c. (proportion) ...................-. 20 

3,022 

£24,816 

INCOME. ae 

Goods supplied and work done.................. e eeeeeeeesse. . £16,973 

Hircof MOTOS, casero o Doe evan FAEERE CUDUMA MEE . 3,582 

Hire of are Dips; We... 2xpeeceeiterse cse ergo nd ver RES ER ERES 4,146 

Hire purchase wiring wise Mics i ee Nuus esie da oaa Eva S e Ue 1,744 

£26,445 

Balance (e<. capital charges)...................eeeeeeeeeeeeeeees £1,629 


The following is an analysis of the accounts of the whole 
undertaking for the vear ended March 31, 1912, the cost per 
unit sold being given for each item both for the year in question 
and for the year 1910-11 :— 


Per unit sold. 


Generating Costs. 1911-12. 1910-11. 


(COR: sssoxdie Ei oie tex ose ette at a dA ve Unas £27,563 ... 027d. ... 0-23d. 
Oil, waste, water and stores ...... eee eee s41 ... O-Old. ... 6-01d. 
Wages ROCNT CIOTEG e et ESPERE Sa erred 5,035 ... O-Obd. ... 0-054. 
Repairs and maintenance: sessesescrersereee 4,677 ... 005d. .... 0444. 
Miscellaneous uusbtipousecderese ss tala pute nEARUS 623 ... 0-00d. ... O-Old. 
Total Generating Costs .... . £39,339 0-39d. 0:344. 
Distribution Costs. 
Repairs and maintenance of mains and 
RII Mr T DES £].8135 ... 06-024. ... 0-02d. 
Repairs, &c., of transformers ........... e 779 ... OOVd. ... Old, 
Repairs, ke. OLAMCLOTS: Goce e in ias 2.029 ... Q-02d. ... 0-02d. 
Use of tramway feeders co... cee e essen eee 30 ... 000d. ... 0-00d. 
Total Distribution Costs ............... £4,662 0-05d. 0-05d. 
Management Costs, &c. 
Su Utd o oodstoubosnmie ts opaca qui E AEN £3.206 ... (03d. ... 0-03d. 
Printing, stationery and advertising...... 641 ; 
Publicity and Balletin expenses............ 418 i ge UE 
General establishment charges ............ 7410 ... O-C1d. ... 0-01d. 
Corporation stock eXPenses......ccccceeeeees 333 ... (00d. ... 0-01d. 
Total Management Costs, &c.......... £5,408 0-05d. 0-05d , 
Attending public and special lamps | ......... £1,935 ... 002d. ... 0-02d. 
ents, rates and taxes. .c.ccccccccceeceesenacaces £877 ... OUTd. ... 06-074. 
Special cherges (including insurances, bad 
debts, law charges, C) 5er teen £4,487 ... O-05d. ... 0-04. 
Sales department deficit ..............eeseeseee £1,985 ... 0-02d. ... 0-014. 
TOTAL COSTS (ez. capital charges) ......... £64,743 0:65d. 0:59d. 
Capital Charges, &c. 
PGR Sta vesfaa tue ov qoi E £15,653 ... O-16d. ... Q-15d. 
Sinking MP 17,990 ... O-I8d. ... 0-18d. 
Special Works uuecexexe ie eeerios tomi ee ded 1.653 ... 0-02d. ... 9-03d. 
Total Capital Char :es, &c. ............ £35,206 0-36d. 0-36d. 
TOTAL COSTS (inc. capital charges) ...... ..£100,039 .,. 1-01d. ... 0:95d. 
Revenue 
Private lighting serrer ti peso tap £30,504 
i vc" cee ee erences es 41.056 
Lion lilius scm ety te e tied tants seas 349 ; l 
Publie highting o ded dad eria tere 6,604 dá Ens MOS: 
Special hglyrifieossve oie Pies odere no cree 300 
"inc olollsussse modas ue sais eed epuR Debt end 25,216 
Interest on wiring Irstallsiions ............ 8 
Meter genis CUE ocssxeerkcets crema 252 Q-01d. ... Old. 
Interest and miscellaneous .................. 989 
TOTAL REVENUE ..... Lobos datei AS €103.428  1-04d. 0:99d. 
BRAIRBGB: ar aoe ete es £3,389 ... 0-03d. ... 0-044. 


This surplus was appropriated for writing down the balance 
of value of second 300 kw. set (now dismantled) and towards 
the provision of stores. 

The expenditure on capital account during the year amounted 
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to £28,594, being mainly in respect of motors, mains, trans- 
formers and machinery. The total capital expenditure at 
March 31st last was £531,951, the various items, together with 
the respective amounts per kilowatt of generating plant 


installed, being as follows :— NE 
installed. 

le ERN £130 . ...... £0-0 
DUAN 3a eek Goxsiacetevac Ec T oor: 78,332 ...... 5:6 
Machinery and plant ..................... 203,007 .— .... ]4-4 
LOOM. “assed tuu lata ol aia, S 020 ...... 0-0 
Mains and services.................. 147,855 ...... 10:5 
Transformers, &c. .......................L 46,288 | ..... 3:3 
Motors i dissed so esse serie er er e Lov. 18372 . ..... 1:3 
Metera m D DDR 14.706  ..... 1:1 
Electrical instruments, &c. ............ 1,224 . 0-1 
Lamps, columns and fittings... ......... 7355 —— ...... 0:5 
Office furniture .......................... 602. /  ..... 0-0 
ME i e RCM NM 2,002  ...... 0-1 
Are lamps on hire ........................ 903 - ...... 0-1 
Hire-purchase installations ............ 9000 .... 0-2 
Materials ..0...0..... ee eeeeeecc cco. 7,000  J ..... 0-5 

£531,951 £37-7 


In his report to the Electric Lighting and Tramways Com- 
mittee on the accounts of the electricity undertaking, the 
Borough Treasurer again reminds the Committee that there is 
no Reserve or Renewals Fund to meet any future demands for 
replacements of any portion of the assets required before the 
expiration of the loan periods. 


—— 
A NEW SYSTEM FOR THE ELECTRIC LIGHTING OF 
TRAINS.* 


BY P. AMSLER. 


With an overhead voltage of 600, the usual plan for train lighting 
‘has been to put about five lam ps in series on the full applied voltage. 
Àn incidental disadvantage of this plan lies in the fact that a breakage 
-of one lamp extinguishes the whole five. Lately the Overhead 
voltage has been raised in several cases, and the direct-series method 
has become impossible. The main objection, of course, lies in the 
fact that too many lamps require to be joined in series, or, alter- 
natively, the voltage of the lamps must be high; in either case the 
objections are evident. Voltages up to 1,200 can be dealt with to 
some extent by a machine with two commutators. This implies a 
three-wire system with a voltage of 600 between the middle and each 
-of the outer conductors; the usual series-method could, therefore, 
be applied in this case, But, even so, there remains the danger of a 
‘defect in one of the armature windings which might have the 
“disastrous effect of throwing the whole of the 1 200 volts on one set 
-of lamps. 
The author has elaborated a 
Boveri & Co. This plan has 


dently of the high overhead voltage. 
two machines. One of these is a motor, which takes the whole 
applied voltage, and has two commutators and two armatures, which 
are joined in series; the other is a generator, which can be wound 
*80 as to generate any required voltage, say between 30 and 50, and 
.thus allow the use of metal filaments, all connected in parallel. At 
voltages of this order, metal filaments have been found to be suffi- 
gently strong to withstand the vibration of railway traffic, and lately 
metal filaments, taking 100 volts, have been used with success; | 
moreover, they are, of course, more economical and less sensitive to 
slight variations of pressure. The lighting unit must have a nearly 
constant speed, which requires a shunt-wound motor. Machines of 
«Small outputs, say, for 1-6 kw., if run on 1,200 volts, cannot be shunt 
wound, because this would mean too thin a gauge of wire. This can 
be overcome by making the magnet windings a shunt to the terminals 
of the generator, and, seeing that motor and generator are rigidly 
‘connected together; the requisite characteristics of a shunt-wound 
. motor can be obtained in this way. A number of machines have 
-been constructed on this system, the motors having a capacity of 
about 2 H.P. at 2,000 revs. per min. The connections are shown 
an the adjoining figure. Besides the above-mentioned exciter 
winding, the magnets have a small series winding, which starts the 
motor; otherwise the generator being at rest, there would be no 
voltage at the terminals of the shunt winding. In order that this 
‘Series winding should have no effect on the speed of the motor, there 
i8 à compensating winding in the opposite direction, which carries 


* Translated from the “ Elektrotechnische Zeitgchrift.” 
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the main current of the generator. Both currents, therefore, are 
nearly proportional to the load on the generator, and tend to neutra- 
lise one another as soon as the machine starts, the result being that 
the motor has a genuine shunt characteristic. The series windings 
on the motor are on the earthed side, so that only the armature 
windings are really exposed to the high pressure, and even in case 
of short-circuits the high pressure cannot reach the lamps. All 
windings consist of proportionately thick wire, and are of sufficient 
mechanical strength to resist vibration and shock. 

Under test excellent results were given. In consequence of the 
sluggishness of the generator field, which reacts by producing a 
corresponding sluggishness of the shunt winding of the motor, it 
was found that within 1} seconds of the start the speed of the motor 
had risen to 2,600 revs. per min. ; but at tho end of two seconds 
it had fallen to the normal speed of 2,000 revs. per min. A short- 
lived variation of speed is probably quite reasonable, if it is only of 
momentary duration; there jis, however, the possibility that the 
generator may not excite at the start, which would mean the entire 
destruction of the whole set. Fig. 1, however, shows an improve- 
ment which is introduced to meet this case, and also does away with 
the slight inivial excess of speed, noted above. This improvement 
is shown ın dotted lines, and consists in taking the main current of 
the motor on the earthed side through a field winding on the gene- 
rator, thus tending to build up the generator field at once. "This 
provides an absolutely certain start, and the normal speed is reached 
in one second along a steady curve. A resistance of 27 ohms is per- 
manently joined in series with the motor, and this means a steady 
loss of about. 4 per cent. This allows the motor to be directly switched 
on to 1.200 volts without anything in the way of a graded starting 
resistance, which has to be mechanically or automatically operated. 
The maximum starting current is about 10 amperes, which is nearly 
five times the norma! current. Tnis starting process cən be repeatad 
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Fic. 1.—DiaAGRAM OF CONNECTIONS. 


severa] times in a minute without any heating of the motor or spark- 
ing ai the commutator, even at the instant of Switching on. In 
praetieal operation the removal and replacement of the collector on 
the overhead wire would be without any prejudicial effect, on the 
lighting group; when the collector is replaced on the overhead 
conductor the lamps would light up, just as if they had been switched 
on in the usual way. 

The apparatus is intended to be mounted beneath the floor of the 
carriage, and is protected by a sort of sheet-iron cover. In a test on 
a certain set it was found that the voltage on the lamps remained 
absolutely constant between no load and twice the normal full load, 
the voltage applied to the motor being, of course, constant through- 
out. No kind of automatic regulator is required. Any variation 
in the primary voltage—i.e., in the overhead pressure—would reflect 
itself in the pressure on the lamps, and these variations 
quite permissibly small fluctuations 
on the lamps is required to be kept 


200 per cent., 
The results of 


mutator segments is 35, 
All other windings consist of thicker wire, which is very 
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essential for steady work. Of special interest is the behaviour of 
the lighting group if in normal working the overhead pressure fails— 
e.g., owing to a fall of the collector bow. Since this collector also 
supplies current to the motors driving the train, there is a closed 
circuit through the motor of the lighting set and the main motor and 
the rails. Thus there seems to be the risk of a short-circuit that 
might be dangerous, This. however, is not the case, as the following 
considerations show: As soon as the motor of the lighting set is 
disconnected from the overhead pressure, the counter E.M.F. of the 
armature generates a short-circuit eurrent and the machine runs as à 
generator. "This current causes a weakening of the field in the main 
winding of the motor, and neutralises the field due to the com pound 
winding of the generator. The generator, therefore. loses its voltage, 
which causes the exciting field in the motor to disappear and chokes 
out the short-circuiting current. 
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THE ELECTROCHEMICAL INDUSTRIES OF NORWAY.* 


BY J. W. RICHARDS. 


Summary.—Vhe author describes at length the various materials which 
are now being manufactured by electrochemical means in Norway and 
the plant devoted to their production. ‘The materials include nitric acid, 
nitrates. nitrites, sodium, aluminium, calcium carbide, nickel, zinc, iron, 
steel and ferro-alloys. 


Nitric Acid. Nitrates, Nitritcs.—The fixation of atmospheric nitro- 
gen had its commercial inception in Norway, and the industry has 
there made tremendous strides. The Norwegian Salt peter Co., with 
its headquarters in Christiania, has a capital of £3.000.000, mostly of 
Swedish and German origin, and operates plants at Christianssand, 
Nottoden and Rjukan, while another large water-power is being 
developed for their use at Lake Tinne in the Jotunheim. The plant 
at Nottoden is well known. The Rjukanfos plant is an extension of 
the Nottoden plant, with 180.000 available horse-power. It is under- 
stood that the large furnace units to be put up in this plant. up to 
10.000 H.P.. will be on the Birkeland- Ede principle, this having been 
shown to be somewhat more efficient for very large units than the 
Schönherr furnaces. The Christianssand Elektrokemiske Aktiesel- 
skabet isa branch of the Norwegian Salt peter Co., using the Badische 
Anilin Co.'s process for making nitrie acid from air. 'The worksare on 
Christianssand Harbour, about 4 miles south of the town, It takes 
power from the Christianssands Fossefos and Elektricitaetsverk, 
which is transmitted 12 miles from Vergeland. The plant is mostly 
experimental, but produces 300 to 400 tons of sodium nitrite yearly, 
which is sent to Germany for use in the chemical industries. This 
product pays better, at present, than nitric acid or " nitrolinm." 

Sodium.—The Aktien Selskab Vadeim Elektrokemiske Fabbriker 
has a plant for manufacturing metallic sodium at the head of the 
Vadeim Fjord. an arm of the great Sogne Fjord, about 100 miles from 
Bergen. The works are directly on the water's edge. witha landing- 
place for deep-sea steamers. A stream flowing here into the fjord 
drains 14 sq. miles, embracing several lakes at about 1.000 ft. above 
sea level. With a rainfall of 60 in. this gives a theoretical power 
supply of 8.000 H.P. gross. At present the company uses only 450 H.P. 
taking 100 ft. fall ; it is, however, driving a tunnel 325 ft. long, at an 
elevation of 100 ft., which will enable it to obtain 1.000 H.P. con- 
tinuously, even in periods of low water, This power will be available 
in 1912. and in 1913 may be enlarged to 2,200 H.P.. or one-quarter of 
the whole power supply at Vadeim. About 1.200 H.P. of this will be 
utilised for sodium. The other three-quarters belongs to Mr. E. A. 
Asheroft, and may find utilisation later for other electrochemical 
industries. The sodium manufacture is carried on by the Castner 
process. The caustic soda used comes mostly from Germany ; the 
godium produced is shipped mostly to England, where it is made into 
cvanide. The present output is 140 to 160 tons per vear. The 
ampere efficiency of the process averages 92 per cent. The market 
selling price of sodium in Europe is 84d. to 9d. per pound. 

Aluminium.—The Aktieselskabet Vigelands- Brug, otherwise The 
Anglo-Norwegian Aluminium Co.. has its works at Vennisla, 9 miles 
from Christianssand. in the Saeterdal. The works were started in 
July, 1909, produced over 800 tons of aluminium in 1910 and will 

produce 1.000 tons in 1911. The power utilised is 12.000 H.P., which 
can be increased to 15.000 H.P. The fall is 50 ft. The plant employs 
230 workmen. Details of the reduction operation are not available, 
except that the Heroult process is used, with 90 pots, giving about 
130 H.P. per pot. The aluminium produced is 99-1 to 99-3 per cent. 
pure, and is shipped mostly to Germany and the United States. The 
British Aluminium Co. organised in 1906 à Norwegian company, 
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called the Aktien Selskab Stangfjorden Elektrokemiske Fabbriker, 
This company has acquired a chain of lakes at the head of the Stang- 
fjord, an arm of the sea about 100 miles north of Bergen and at the 
most westerly point of the Norwegian mainland. The watershed is 
about 10 sq. miles, the rainfall is heavy, about 80 in. per vear, and 
the fall now utilised 300 ft. The works have to shut down in March 
and August because of scarcity of water, but are considering diverting 
another stream to its use and thus enlarging its water supply to 
2.500 H.P. the vear round. The works are conveniently situated close 
to a decp-water landing-place, with all the space necessary for store 
houses, workmen's houses, &c. The process used is Heroult's. The 
details of the plant are not allowed to be published, except as follows : 
There are two direct-current dynamos, giving each 4,000 amperes at 
250 to 275 volts, and therefore each of 1,000 kw. "The plant began 
producing on a small scale early in 1908. The total production to 
date has been about 1.000 tons of aluminium. The market price is 
about 71d. per pound. With 2,000 kw., the average aluminium 
works in Europe produces 500 tons of metal per 12 months. If the 
plant were operated only 10 months per year its output would be 
400 tons vearly. 

Calcium Carbide.—The Alby United Carbide Factories (Ltd.) has 
a large plant at Odde. At Odde, 20.000 n.p. is used, which is trans- 
mitted 4 miles from Tvssaa at 12.000 volts. The cost of this power, 
at Odde. is rather over £1 per horse-power vear. The annual product 
is 30.000 tons of carbide, of which 10.000 tons (particularly the fines) 
are furnished to the United Cvanamide Works immediately adjoining. 
The output will be doubled this year, the increased output being 
entirely for the cyanamide works (for ammonium sulphate). The 
limestone used conies from near Bergen, and is burnt in vertical kilns 
on the premises; the coal used is English anthracite. Three 
electrodes, are used to a 1.500 H.P. furnace. There are 12 
furnaces of 1,500 H.P. each. and one experimental furnace of 2.000 H.P. 
The carbide is tapped every hour, about 8 ewt. from each 1.500 H.P, 
furnace, a total of 9 tons per day per furnace. A noteworthy feature 
of the furnace installation is the use of screens of double-wire mesh to 
protect the labourers from the great heat radiated ; being translucent 
they allow the furnace to be clearly seen. The Aktien Nelskab 
Meraker Elektriske Kraft-og Schmeltevaerk, situated at Kopperaaen, 
near Trondhjem, Norway, manufactures calcium carbide and ferro- 
chromium. The river Kopperaaen is fed by two regulated. lakes, 
having a total area of 6-5 sq. miles, with an effective fall of 825 ft. 
With the minimum flow this represents 10.000 H.P. ; with the maxi- 
mum flow 13.000 H.P. Only the lower part of the river is at present 
utilised, the power station having two turbines of 1,500 H.P. each, 
running two generators of 025 kw. each and two dvnamos of 70 kw. 
each. The company receives a further 1.000 n.r. from the Turitos 
power station, situated 2 miles further down the river, and later on 
expects to take another 1.000 H.P. from the sanie source. At present 
the Meraker Co. is, therefore, using 4.000 H.P., half for calcium carbide 
and half for ferro-chromium. The furnace room contains two 
1,000 H.P. furnaces for calcium carbide. Thev are a combination of 
the * Alby " type. enclosed in a particular wav so as to work entirely 
closed. The annual production is 3.500 tons of calcium carbide, sold 
under the regulations of the Acetvlene Association. The limestone 
comes from quarries, near the Trondhjeim fjord. The factorv was 
burned down in 1905. It has been rebuilt and thoroughly modernised. 
The buillings are: Power station, furnace house, carbide crushing 
and packing house, storage houses, workshops, continuous lime-kiln. 
laboratory, offices. Since the formation of the Carbide Syndicate 
the plant has, in common with other works, limited its carbide output 
and, thus forced to use its surplus power for other industries, took up 
ferro-chromium. The whole plant employs 100 workmen. 

Nickel.—The  Christanssands Nikkelraffinierungsverke, with a 
plant on the harbour about 2 miles west of Christianssand, is a 
development from the Evje Nikkelverk. The nickel-copper mines 
at Evje. 40 miles north of Christianssand in the Saeterdal, have been 
worked for over a century, but were, until recently, abandoned. 
They are now reopened, and the ore, carrying about 1-8 per cent. of 
nickel and 1-2 per cent. of copper, is smelted on the spot to matte 
carrying 10 per cent. of nickel and copper. Water-jacketed furnaces 
are used. about 8 per cent. of coke on the charge, and 120 tons of ore 
is smelted per day to 36 tons of matte. The matte is shipped by the 
narrow-gauge Sacterdal railway to the works at Christianssand. 
Here it is first roasted dead, and then smelted in a low cupola to 
impure nickel-copper alloy. which is cast directly into anodes of the 
size usual in copper refineries. These are then treated electrolv- 
tically by Hybinette’s method, the details of which are kept secret. 
The nickel comes from the electrolytic refinery as deposit about 5 mm. 
thick upon lead cathodes. It is stripped off. and then cut into dia- 
mond-sha ped lozenges, which are packed directly into barrels holding 
4cwt. The poorer deposits are melted down and granulated in 
water to supply the demand for granulated nickel. The product is. 
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sold entirely to Frankfort, Germany. The power used is supplied by 
the Christianssand Fossefos & Elektricititsverk, at 10,000 volts, and 


. is transmitted 15 km. fron: Vergeland. It is sold to the company at 


£2. 8s. per horse-power year. The refining works transform it to 
direct current of 220 volts by a motor-generator, with 15 per cent. 
loss. 

Zinc.— There is a considerable plant manufacturing zinc in electric 
furnaces, in what is described as moditied De Laval furnaces, at 
Hafslund, near the waterfall of Sarpsborg, but the writer was unable 
to visit this place, or to obtain any reliable details as to the plant or 
methods employed. The Aktieselskab Tyssaafaldene is a Norwegian 
company with mostly Swedish capital. Their power plant is on the 
bank of the Sórfjord (Hardanger), 4 miles north of Odde. The power 
supply is furnished by a large lake in a hollow of the mountains, the 
Ringedalsvand, 1,400 ft. above sea-level. At present 100.000 H.P. 
is available, which can be increased to 125,000 H.P. by regulating the 
lake. <A granite dam 80 ft. high is being built, which will raise the 
level of the lake 88 ft. and allow a total regulation of 160 ft. Just 
below the lake a tunnel through the mountain avoids the deep ravine 
and leads the water 2 miles to a point on the mountain side, 1,300 ft. 
above the power house. Two large iron pipes descend thence at an 
angle of nearly 45 deg. to the power house. At the present time this 
company furnishes 25,000 H.P. to Odde, and will soon be furnishing 
10,000 H.P. to the Hardanger Steel Works, at Tyssaa. The power 
company itself is experimenting with a 400 H.P. zinc furnace, and is 
also attempting the electrical manufacture of silico-mranganese. It 
is intended to ercct an electrical zine plant. to take 20.000 H.P. Mixed 
sulphide concentrates will be imported from Australia, the sulphur 
roasted out and converted into sulphuric acid (30,000 tons per vear, 
for the cvanamide works at Odde, for ammonium sulphate), and the 
roasted zinc ore smelted electrically to spelter in modified De Laval 
furnaces. 

Iron and Stecl.—The Jóssingfjord Mfg. Co. has a Hiorth induction 
electrie furnace of 4-5 tons capacitv, in which it manufactures high- 
quality steel ingots by melting together fine Swedish pig-iron and bars. 
This company js impressed with the field open in Norway for elec- 
trically refining cheap steel scrap to high-quality steel, and is now 
erecting alongside the induction furnace a Ndderberg three-phase 
eleetrode furnace, in which the refining can be satisfactorily carried 
out. 

The scrap comes either from the Norwegian coast or is imported, 


- and consists of approximately half wrought iron and half soft steel, 


with very little cast iron. The Söderberg furnace is circular, and can 
hold 2-6 tons of metal. It will have three electrodes passing through 
the roof, connected to a three-phase generator by the “star” con- 
nection. Six small f in. electrodes embedded in the hearth will 
serve as connection to the bath, which latter acts as the neutral point 
of the svstem. ‘Thus, very little or no current passes through these 
embedded electrodes, while all the arcs from the upper electrodes 
pass in one direction only, to the bath, and are not in series with each 
other. The Stavanger Skibs-Ophugnings Co. A/S is a company 
engaged in purchasing old ships, particularly warships, and breaking 
them up. At the present time it dispcses of 3,000 to 6,000 tons of 
scrap iron and steel annually, which is all sold to iron and steel works 


out of the country ata comparatively low price. The managers of this 


company have organised the Stavanger Elektro-staalverk Aktiesel- 
skab to utilise this scrap material in the country, by converting it 
into electric furnace steel in rolled shapes and castings. The works 
are being erected 11 miles east of Stavanger, near a power supply at 
Jórpeland. The power is furnished by the Ryfylke Kraftanlaeg, 
which has available at this point 10,000 H.P. The power company 
has à concession for 80 years and has contracted to furnish to the 
steel company 2,500 m.P. The first 1,500 H.P. installed will be sold 
to the steel company at £1. 7s. per horse-power year, and further 
power is to be supplied at £1. 1s. "These figures are for power on the 


turbine shaft, that is, the steel company must install and look after | 


the electrical machinery ; the power paid for is measured by the 
electrical power generated. The electrical machinery will include, 
at the start, one single-phase generator of 1,150 kv.-amperes, furnish- 


ing current of 25 periods to a Roechling-Rodenhauser electric steel: 


furnace, with a power factor of 0-4 (power consumed therefore 460 kw.), 
and one three-phase generator of 1,000 kv.-amperes, furnishing 
current at 50 periods to motors for hammers, rolls, cranes, &c., where 
with a power factor of 0-8 the power consumed will be 800 kw. The 
steel plant will contain a Siemens-Martin regenerative gas furnace of 
4 to 5 tons-capacity, the producer gas being made from English coal. 
The steel scrap from breaking up ships at Stavanger, together with 
some English pig iron, will be melted in this furnace and refined in 
the ordinary manner. When partly finished, the liquid steel will be 


transferred into a 3 to 4 ton Roechling-Rodenhauser induction : 
electric furnace, of the single-phase pattern, for further refining and 


finishing. This furnace uses 450 kw., at 3,000 volts primary tension, 
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with a power factor of 0-1. Working these two furnaces together, 
day and night, with two hours’ treatment in each, it is expected to 
turn out 6,000 tons per year. Part of this, sav, 600 tons, may be cast 
directly into steel castings, about 1,40) tons rolled into shapes, and the 
rest will be sold in ingot form, probably exported. The Aktieselskab 
Arendals Fossekontpagni was organised to use the larger waterfall of 
Boilefos for the electric furnace production of iron and steel. The 
Boilefos is about 8 miles from Arendal; by regulating the lakes 
feeding it a continuous supply of 50 tons of water per second can be 
obtained, giving 30,000 electric horse-power. The Flatenfos, 
5 miles above Boilefos, is also available to supply 6,000 H.P. 
more when fully regulated. The power will be transmitted 
at high tension to the iron and steel works, a distance of 
8-5 miles. There wil be installed three 3.500 H.P. pig-iron 
furnaces of the Swedish Ludvika Elektrometall type, and two 
electrode steel furnaces of 1,000 H.P. each, designed by the same 
company. The Hardanger Elektriske Jern og Staalverk is a Nor- 
wegian company. Their plant at Tyssedal will receive power at 
12.000 volts from the A. N. Tyssefaldene, through a conduit 1} miles 
long. The buildings under erection are on the edge of the deep 
Nértjord. They comprise ore pockets and coke pockets, served by 
a Wire-rope tramway from the loading wharf, a crushing plant, 
roasting plant, oflice and laboratory, and a large furnace building, of 
iron and brick, 100 ft. by 115 ft. The ore used will be partly lump 
ore from Klodoborg, but mostly concentrates from Rosand in the 
Romsdal. The latter are taken from magnetite ore with about 12 
per cent. of TiO,. The concentrates carry about 65 per cent. iron, 
1-8 per cent. TiO», 0-01 Pand up to 0-£ S. The concentrates will be 
roasted to about 0-03 per cent. S in a Petersen shelf furnace, using 
the waste gases from the pig-iron furnace. About 30 tons of ore will 
be roasted daily. The limestone used will be from Mosterhavn, in 
the Hardanger. About 10 per cent. of the weight of the ore will be 
used, making a singulo-silicate shg, 2MO . NiO,. The coke will be 
from Durham, containing about 0-6 per cent. sulphur. It is expected | 
to make both grey and white pig iron, low in sulphur and phosphorus, 
and with about 0-2 per cent. silicon. This will be used in the plant, 
orsold. The pig-iron furnace is of the Ludvika type, similar to that 
operated by the Jernkontoret, of Sweden, at Trollhättan, Sweden. 
The furnace now nearly erected has the following dimensions: Dia- 
meter of hearth, 10 ft. ; diameter at ring, 5 ft. ; diameter at boshes, 7 
ft.; height of shaft, 40 ft. The lining is Höganäs firebrick, except the 
erncible, which is lined with magnesite. There are six electrodes. in 
three sets of two each, running on a three-phase circuit. with 600 H.P. 
on each, or 3,600 H.P. altogether. The electrodes are round in section, — 
24 in. diameter, with connecting rings kept close above the furnace 
arch. The electrodes will be tapped, so as to be screwed together 
one after the other, and thus be entirely consumed without any butts. 
A cooling tower will be used to cool the escaping gases by water spray, 
and thus to remove from them the bulk of the water vapour which 
they contain. The gases are circulated under the crucible arch. It 
is estimated that the furnace will pue 725 cubic metres of gas 
per hour, and that the fan will circulate 2.000 cubic metres per hour. 
There is place for a second pig-iron furnace to be built, as soon as 
experience is gained with this first one. There will be erected in the 
same building two electric steel furnaces of the Ludvika electrode 
type, turning out plain carbon steel. 

Ferro- Alloys.—The  Aktienselskab Meraker Elektriske Kraft og 
Schmelteverk, at Kopperaaen, near Trondhjem, manufactures ferro- 
chromium. They have a 1,000 H.P. furnace which has been in con- 
tinuous operation over a year. The only repairs in this time have 
been the making up of a new tap hole. The furnace works on the 
resistance principle, but is different from the usual design. This and 
a second similar furnace of 600 H.P. are producing ferro-chromium, 
while an electrode furnace of 400 H.P. is used for refining the ferro- 
alloy. The annual production is about 1.500 tons of 6 to 8 per cent. 
carbon ferro-chromium. The Aktieselskab Tyssaafaldene, Hard- 
anger, is experimenting on the production of silico-spiegel and silico- 
manganese. 


— — 


Tramways in Beira,— According to the “ Tramway & Light 
Railway World " the Portuguese port of Beira, South East 
Africa, possesses a novelty in respect of tramways. Along the 
streets narrow-gauge lines are laid, and upon them all kinds of 
vehicular traffic is conducted. All the residents own small cars 
—which are mostly like chairs on wheels. When a Portuguese 
gentleman wants to go to business in the morning his native 
servants carry out his car and place it on the track in the street, 
the owner takes his seat and the native servants push the car 
atarun. In the busier streets a special line for this slow traffic 
is laid on one side of the double track for passenger traffic. 
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RECENT DEVELOPMENTS AT SHAWINIGAN FALLS, 
QUEBEC. 


Last year the Shawinigan Water & Power Co. completed its second 
hydroelectric power development at Shawinigan Falls, with trans- 
mission lines and a substation in Montreal. This new power plant is 
located about 600 ft. from the first power house and is on the banks 
of the St. Maurice River, near the gorge, above which the river flows 
over a precipice, giving a difference between upper and lower levels of 
about 140 ft. 

The original power development at Shawinigan Falls included the 
canal, 100 ft. wide, a bulkhead with six penstocks and the power 
house. In the second development just completed, and put into 
Operation last November, use is made of the same canal, which has 
been englarged at the end to a forebay. closed up by the new bulk- 
head constructed at an angle of about 30 deg. with the old bulkhead 
and adjoining it. For improving the water conditions for the new 
development the water level in the upper bay will shortly be raised 
about 15 ft. by means of a movable gate dam located across the 
St. Maurice River, just above the falls. This movable gate dam is 
at present in course of construction, and consists of 20 stone sluice- 
gates having a clear opening of 40 ft. and a height of 18 ft. These 
gates will be operated electrically by means of three travelling hoists 
running on a bridge supported on the concrete piers. Two regulating 


gates of the same type, 16 ft. wide and 18 ft. high, enclosed in a build- ! 


ing and equipped with a heating system, will be provided to regulate 
excess flow of the river during the cold season. 
The new bulkhead is built of reinforced concrete and steel, and 
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provision is made for five 14 ft. penstocks and one 4 ft. penstock, 
The width of the bulkhead at the bottom is 60 ft., the height from the 
rock to the operating floor 40 ft., and the length of the structure 
225 ft. Each unit is complete in itself and independent, right 
from the bulkhead, penstock, turbines, generator, transformer, 
transmission line and step-down transformer at Montreal. 

The velocity of the water passing into the chambers at the bulk- 
head is about 2-5ft. per second. The velocity through the racks 
is 2-3 ft. and at the penstock entrance 8:5 ft. per second. The con- 
crete walls of the chambers are nicely rounded, and an effort was 
made to change the velocity of the water as gradually as possible 
in order to prevent the usual eddies and loss of head which are pre- 
sent in many power developments where care is not taken in this 
important part of the design. 

The main headgate for the penstocks is a stecl structure 13 ft. 
wide and 141 ft. high, and is raised and lowered by means of a double- 
screw mechanism operated by bevel gears driven by an electric motor. 
The motor driving this equipment is of the direct-current series type, 
operating at 110 volts and provided with an automatic starting 
equipment controlled either from the gate-house or from the power 
house by means of three buttons. By pressing one of these buttons 
the motor will be started and the gate raised ; by pressing the second 
button the motor will be stopped, and by pressing the third button 
the motor will be started in the reverse direction and the gate lowered. 
Signal lamps are provided, which indicate the position of the gate 
when it is 1 ft. above the bottom, also the open and closed positions, 
Limit awitches are provided which automatically stop the motor 
just before the extreme position of the gates is reached. 


Gate-House Heating System.—The gate-house building is provided 
with a 25-ton crane, by which means the front gates, racks and stop 
logs are manipulated. The design of the heating system of the gate- 
house is somewhat novel. In the construction of the building air 
ducts 12 in. in diameter are provided in the floor and extend the whole 
length of the gate-house, with laterals leading across the building. 
Openings are,provided in the chambers so that air can be discharged 
in many places throughout the gate-house and actually blown down 
against the steel work in the different chambers. 

A large fan is provided in one end of the building, having a capacity 
of about 60,000 cubic ft. per minute, and driven by a 50 H.P.motor. 
The air is taken into this fan through a vertical intake, the air being 
taken in toward the top of the room. In this intake are provided 
electric heaters, which consume about 300 kw. The air coming into. 
the intake is heated by this arrangement, passes through the fan 
at a temperature of about 60°C. and is blown out in many places 
around the gate-house and especially against the top of the racks and 
the steel work at the side of the gates. | 

The mean temperature at Shawinigan Falls falls below freezing. 
point usually early in December and, with the exception of occasional 
thaws, stays below freezing point until the middle of March. In the 
early days of the power development at Shawinigan Falls it was 
found that the severe weather caused very great difficulties in the 
operation of the gates owing to the formation of ice on the gate 
mechanism, &c., and it was very difficult to get the racks clear owing 
to the fact that the steel conveyed the heat from the water to the 
air, and thus the steel was very slightly lower in temperature than 
the water which was against it. This resulted in the formation of 
ice and in the sticking of floating ice to the racks, interfering with 
the operation of the power plant. 

The result of the elaborate heating system which 
was put in seems to have justified expectations, 
as there has been no ice formation inside the 
buikling and no tendency of the ice in the water 
to stick to the rack bars. Further, the;ice has not 
formed around the gates, and consequently no 
difficulty has been experienced in operating the 
headgates in the most severe weather. ° 

Penstocks.—The penstocks which connect the: 
bulkhead to the power house located on the lower 
level are 14 ft. in diameter and about 600 ft. long. 
They are carried in steel saddles placed 12 ft.. 
apart, centre to centre, the saddles being supported 
by three concrete piers. The penstocks are made 
of open-hearth steel sheets varving in thickness 
from 2 in. to fin. at the power-house end. The 
4ft. diameter penstock is made throughout ot 
&in. plates. Inside the power house, immediately 
in front of each water turbine and below the main 
floor, each penstock ends in two branches, forming 
the connections to thetwo cases of the double 
spiral turbines. The average velocity of the water 
at full load in the 14 ft. penstock is 8:5 ft. per 
second, and the loss in head due to bends and 
friction in the pipe at full load on the turbine is estimated at 
1:73 ft. 

Generating Plant.—The lay-out of the plant when completed will 
be such that there will be five units provided in the power house, 
but the present building provides room for three units, two being at 
present installed. Each unit has a normal rated electrical output 
of 16.000 n.r. This is based on a 35 deg. temperature rise of the 
generator; but provision is made for the generator to operate safely 
with 45 deg. rise of temperature, and under these conditions to 
deliver approximately 20 per cent. more power. 

The general scheme of the lay-out is to divide the power station 
if two divisions, each consisting of two units, with the third unit in 


the centre, which is considered as a spare and can be applied in case: 


of trouble to either set of units. All hydraulic machinery is sepa- 
rated from the electrical machinery in the power house by a rein- 
forced concrete wall 16 ft. high. The units are arranged at right 
angles to the long axis of the power house and are placed 40 ft. distant 
centre to centre. (See Figs. 1 and 2.) The generators and turbines. 
each have separate cranes—for the generators one of 100 tons capacity, . 
and for the turbines one of 50 tons capacity. This double arrange- 
ment of cranes was of great advantage, as it saved considerable time 
in the ereetion of the machinery. 

The main turbines are of the twin spiral-case type, receiving the 
water at the bottom of the case and each case discharging inwards to 
a central draft chest. The rating of the turbine is 18,500 H.P. with an 
effective head of 145 ft. at 225 revs. per min. The turbines are con- 
trolled by movable guide vanes with an outside moving mechanism, 
operated by the governor engine through a heavy crank shaft and 
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connecting rod. The vanes and runners are made of cast steel. Each 
turbine is provided with an automatic governor and governor engine, 
operated by water at 200 lb. pressure. The wheel can also be con- 
trolled by hand with water pressure. There is further a device pro- 


vided to operate the governor engine by a small hand pump. This 
arrangement is considered in the nature of an emergency apparatus 
and is not intended to operate the gates quickly. 

Each turbine is provided with relief valve located between the 
two spiral cases below the main floor of the power house and forming 


Fic. 2.—GtENERATORS IN POWER HovsE. 


a part of the V-shaped penstock connection. The shaft operating 
the gates of the turbine also operates the relief valve in such a way 
as to provide a positive movement of this valve, so that the turbine 
gates cannot close suddenly without opening the valve, and when the 
relief valve is so opened it will gradually close at such a time as will 
prevent à rise of pressure in the penstock exceeding 25 per cent. 
of the normal pressure. The relief valve is capable of discharging 
at least 1,000 cubic ft. of water per second, and it discharges directly 
into the tailrace. | 

Each turbine is direct-coupled to a three-phase, 14.000 k.v.a. 
g-nerator wound for 6,600 volts, 60 cycles. The rotating part of the 


Fia. 3.—Low TENSION SwiTCcHROOM AND MAIN TRANSFORMER WITH 
HANDRAILING REMOVED. 


generator weighs 198,000 Ib. and the flywheel effect is 4,500,000 Ib. 
at 1 ft. radius. Each generator can be connected either to a low- 
_ tension 'bus-bar system or directly to a three-phase 14,000 k.v.a. 
oil-insulated, water-cooled transformer, which raises the pressure 
from 6,600 volts to 100,000 volts. 

The outside dimensigns of these transformers are 23 ft. by 9 ft., 
with a height of 18 ft. from the bottom to the top of the high-tension 
terminals, The weight of the transformer is 260,000 lb. complete, 


and the case contains 10,000 gallons of oil. The cooling water 
required for the transformer is 56 gallons per minute. The trans- 
formers are designed to stand a test voltage of 275,000 volts for one 
minute between high-tension coil and core, and are Y-connected on 
the high-tension side and delta-connected on the low-tension side, 
with a neutral connection on the high-tension side earthed through 
a 100 ohm grid resistance. In this earth circuit are connected a 
recording ammeter and a relay to operate the high-tension line 
switches, should the current in the neutral rise to a dangerous value. 

Between the transformer and generator is con- 
nected a reactance coil of 22 turns made up of 
2,000,000 circ. mil bare copper cable wound on a 
hard-wood form. No iron was used in the con- 
struction of these coils, all metal parts being of 
brass. The reactance of this reactor, together with 
the reactance of the generator, transformer and 
transmission line, serves to reduce the short- 
circuit current on the whole system. The com- 
bined reactance of the generator, reactor coil and 
transformer is in the neighbourhood of 23 per cent., 
that is to sav, at normal full-load current it con- 
sumes 23 per cent. of the normal rated voltage. 

"Bus-Bar Arrangement.—The low-tension 'bus 
bars with oil switches and disconnecting switches 
(see Fig. 3) are installed separately foreach unit in a 
concrete structure opposite each generator on the 
main floor, and the cells containing the disconnect- 
ing switches and shunts and series transformers 
are provided with asbestos doors. The high- 
tension 100,000-volt circuits are made up entirely 
of lin. copper tubing. The high-tension discon- 
necting switches and oil switches take up the space 
on the flcor above the generator and turbine rooms 

The whole high-tension wiring is laid out in such 
a way as to afford the greatest safety for the 
operating staff and to eliminate as much as 
possible mistakes in the operation of disconnecting 
switches. The high-tension disconnecting switches 
form a horizontal bar which bridges a gap of 3 ft. 6 in. of the high- 
tension circuit. They are operated mechanically, by means of a 
shaft, gears and chain, from outside the room where they are located 
and at a point remote from any live conductors. Each high-tension 
oil switch is also located in a separate chamber, and when the dis- 
connecting switches on both sides of such an oil switch are opened, 
the wiring above and around the oil switch is dead and the oil 
switch can be inspected and dismantled without danger. 

All disconnecting switches on the high-tension and low-tension 
"bus bars are equipped with a “tell-tale”? lamp system, indicating 
the "open " and “closed " position of the switches on the bench- 
board in the switchboard room by small telephone lamps. The 
"open " and **closed " positions of the oi! switches are also indicated 


Fia. 4.—BENcHBOARD AND INSTRUMENT PANEL iN Powkn HoUsE. 


by signal lamps at the place where the disconnecting switches belong- 
ing to such oil switches are operated. 

The main switchboard is located on an enclosed gallery at the end 
of the power house and is of the benchboard type with dummy 
bus' bars, with indicating instruments on pedestals in front of each 
benchboard and recording instruments on a panel at the back of the 
benchboard (see Fig. 4.) The 100,000-volt line circuit-breakers are 
shown in Fig. 5. 
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Excitation System.—Below the switchboard gallery on the main 
floor are located the 125-volt exciter "bus bars and the direct-current 
switchboard ; and in front of it the two exciters, each of 400 kw. 
capacity, one exciter being driven by a 750 H.P. spira! case turbine 
and the other by a 440-volt, three-phase motor, provision being made 
for an additional turbine exciter to be installed. In connection with 
the exciter system two Tirrill regulators are installed. 


Auxiliary Equipment. —Al auxiliary motors in the power house 
are of the direct-current tvpe ; alternating current is used only for 
heating purposes. For cooling the power house in summer a tunnel 
connecting the generator pits with the outside of the power house is 
installed and equipped with a fan to blow the air under the generators. 
The ventilation in the power house is assisted bv a ventilating shaft 
of 18 ft. by 16 ft., just above each generator, which passes through 
the upper part of the power house through the roof and ends in a 
skylight. To facilitate communication between the different floors 
a combined passenger and freight elevator has been installed. 


Transmission Line.—The two 100,000-volt transmission lines from 
Shawinigan Falls to Montreal have each a normal capacity of 
12,500 kw. Each transmission line is 87 miles long and is erected 
on a private right-of-way 100 ft. wide, with 867 steel towers. The 
three wires of each circuit are arranged in vertical plane on each 
side of the tower and carried on suspension insulators. The vertical 
spacing of the wires is 8ft., and conductors consist of 19-strand 
aluminium cable, 250,000 cire. mil. For lightning protection two 


Fia. 5.—100,000-voLT LINE CincviT-BREAKER IN POWER HOUSE. 


galvanised stranded steel cables of 3 in. diameter are strung on the 
top cross-arm of the towers about 32 ft. apart. 
€, There were two types of standard towers used, a light-section 
tower and a heavy-section or strain tower. The standard distance 
between towers is 520 ft., but there are spans across the rivers up 
to 1,400 ft. with special high towers. Every tenth tower is a strain 
tower. The insulators on the strain towers are of the same type as 
the regular suspension insulators, but of eight units instead of seven. 
The standard tower has a total height of 70 ft. 7 in. and at the base 
is 19 ft. by 19 ft. square. It weighs 4,800 lb. The strain towers are 
a little shorter, but otherwise of the same general construction: and 
dimensions as the light towers. Their weight is 6,200 Ib. The towers 
are made up entirely of open-hearth steel, hot-galvanised. All the 
fittings and bolts used in connection with tlie towers are also gal- 
vanised. The light towers are designed to stand a breast pull of 
15,000 lb. applied across or along the lines at the intersection of the 
upper cross-arm at the level of insulator supports, and the heavy- 
section towers will stand a pull of 30,000 Ib. The light section towers, 
one of which is illustrated in Fig. 6, have been used in spans up to 
650 ft. and on angles Jess than 2 deg. For longer spans and great 


exposed live parts are not less than about 8 ft. from the floor. 


angles heavy-section towers have been used, and for angles greater 
than 60 deg. special angle towers have been used. 

Each tower is earthed by a copper wire connected to the steel by 
means of à Dossert rail bond. The earth plate consists of a copper 
plate embedded in pulverised charcoal. All steel towers are anchored 
on each leg to a concrete foundation 6 ft. deep and 3} in. square at 
the bottom, tapering to a square or round top of about 15 in. in 
diameter. The tower legs are bolted to this concrete foundation with 
two I} in. steel bolts, which extend the whole length of the 6 ft. 
of concrete foundation. 

The foundations for the strain and special towers are of the same 
type, but proportionately heavier. The maximum sag for the stan-. 
dard span is 214 ft. and the minimum clearance between wire and: 
ground 24 ft. In stringing wires dynamometers have been used to: 
check the actual stresses with the calculated stress and also to deter- 
mine sag at certain temperatures. For the long spans across the 
river No. 00 B. & 5. copper cable has been used in order to decrease 
the sag. | 


Substation.—At the end of the two transmission lines a substation 
for reducing the tension to 12,500 volts was erected. This substation 
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Fic. 6.—TransMission LINE TOWER, LIGHT SECTION. 


is located in Maisonneuve, a suburb of Montreal. The two tran: 
mission lines enter the building through projecting hoods. The 
general lay-out of the high-tension wiring circuit-breakers, discon- 
necting switches, &c., is similar to that in the power house. Each 
transmission line with its high-tension wiring in the station, 
step-down transformer, low-tension ‘bus bar, &c., forms a separate 
unit, and its apparatus are separated from those of the other units 
by partition walls. The substation is built for 3-phase, 12,500 k.v.a. 
transformers to step down the tension from 85,000 volts to 12,500 
volts. At present only two transformers are installed. 

The first floor of the station is occupied on one side by transformers 
and electrolytic lightning arresters and on the other side by 12,500- 
volt 'bus bars and disconnecting switches for the feeders. These 
low-tension bars are separated from each other and from the adjacent 
bars by heavy concrete barriers. All parts of the equipment, such 
as 'bus bars’, bus-bar chambers, &c., are covered by asbestos doors, 
which are locked in position, but which can be readily removed in 
case it is necessary to get inside the ‘bus bar chambers. The 'bus-bar 
chambers and disconnecting switches are designed so that the only 
There 
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balanced for variable currents, provided that L/K=RQ=SP, where 
L is the self-induction of the arm R. 

Unless the condenser can be varied continuously, this method is 
tedious in operation. The following modifications have, therefore, 
been proposed :— 

(a) If L/K >RQ, move the contact a along the battery arm. If 
V is the resistance intercepted between a and A, balance is attained 
when Q. L/K=S{V(P+Q)+PQ!. This modification is due to 
Anderson.* 

(b) If L/K < RQ, move the contact b along the Sarm.t If U is the 
resistance intercepted between b and B, balance is attained when 
Q. L/K= P(Q+U) (S—U). 

The former method is the more useful because the adjustment of V 
can be made without disturbing the steady current balance. Method 
(b) requires a slide wire in the arm S for rapid working. In order to 
avoid this the author has employed a combination of both methods. 
This is shown in Fig. 2. 

With the notation of this figure the conditions for balance are 
RQ=P(U+S8), and Q. L/K—5jV(P - Q) - P(Q+U)!. 

By a proper choice of 5 any inductance may be measured with a 
single condenser. Also, by adjusting V. the inductive balance may 
be made independently of the resistance balance. 


Sensibility.—^*ince the sensibility is always proportional to the 
inductance to be measured. it is important, especially in the case of 
low inductances, to use that. arrangement which gives the maximum 
sensibility. It may be shown that the sensibility when using a vibra- 
tion galvanometer as detector is increased by diminishing the fre- 
quency. With frequencies of the order of 100 per second and a 
capacity of 0-1 mfd., the condenser has practically no effect on the 
sensibility. 


is thus ample room for a man handling these knife switches to get a 
sufficient distance away so that in case of trouble he will not be 
injured. 

Another detail involving the safety of the operators and the proper 
operation of the station is the locking of the 12,000-volt switches. 
The ordinary knife switches may be thrown open by reason of the 
reaction which takes place between the current passing through the 
blade and the magnetic field which is generated around the blade. 
The lock-type switch is locked in the closed position by a kind of 
wedge, which at the same time forces the contacts together and thereby 
also assures that the switches will operate at a low temperature. 

The main operating room is on the second floor. Here the operator 
controls the transformer circuits and the 100,000-volt oil switches 
and transformers. 

The old and new terminal stations are connected by two 12,500-volt 
tie lines. The old terminal station is supplied from the old power 
house at Shawinigan Falls with 30-cycle erergv and is equipped with 
motor generators to change the frequency from 30 to 60 cvcles. 

All the 60-cycle energy from the old and new substations is delivered 
to the Montreal Light, Heat & Power Co. for furtherdistribution.  ' 

It is interesting to note that the water-power stations, which are 
located, measured along the transmission line, a distance of 170 miles 
apart, are synchronised by an operator in Montreal, who has no con- 
trol over the voltage and frequency of either station other than by 
informing the men in the stations as to the conditions desired. 

The high-tension wiring consists of 1 in. copper tubing and the low- 
tension ‘bus bars of copper 3 in. bv 1 in. All connections are made 
with Dossert connectors ; these form a mechanical connection without 
solderiug. They save considerable labour and time in the erection 
of the apparatus and afford easy facilities for disconnecting circuits 
in case of trouble or when temporary connections are required. 

In the basement is located tlie auxiliary equipment, consisting of a 
storage battery for operating the oil switches in case of an interrup- 
tion of the main circuit. This storage batterv consists of 66 cells 
giving 125 volts and a normal discharge rate of 200 amperes for one 
hour. Withthe storage battery is a small motor-generator set which 
can be used for the operation of the oil switches or for charging the 
battery. In the basement also are six tanks for transformer oil cach 
having a capacity of 5,000 gallons. There are also two small tanks 
for the oil switches and lightning arresters. 

The cells in which the high-tension oil switches are installed are 
provided with sewer connections, and provision is made so that in 
case of an explosion in the tank the oil cannot spread outside the cell 
but can escape to the sewers. As a part of the equipment for hand- 
ling the oil there are two punips, the main centrifugal pump for hand- 
ling the transformer oil from the tanks up to the transformers and 
the small filter press outfit for filtering and drying the oil. The 
pumps for circulating water to the transformer cooling coils are 
installed in the basement. This water is taken from a tank outside 
the building to the pumps and is forced through the transformers 
and back again into the tank, into which it is sprayed for the purpose 
of cooling it. 

The turbines in the power house were built by the I. P. Morris Co. ; 
the generators and exciters by the Canadian Westinghouse Co., and 
the transformers by the General Electric Co. The aluminium cables 
for the transmission line were made by the Northern Aluminium Co. ; 
the insulators by the Ohio Brass Co. and the transmission-line towers 
by the Canadian Bridge Co. The chief engineer of the Shawinigan 
Water & Power Co. is Mr. J. C. Smith. 

The above description is based on articles which have appeared 
in the “ Electrica] World" ; and we are indebted to our contem- 
porary for the photographs used to illustrate this article. 


Fic. 1.—MAXWELL’s BRIDGE, Fic. 2. —MopririED BRIDGE. 


The source of E.M.F. may be treated as a battery of definite 
resistance (W) and the galvanometer as a definite resistance (g). The 
reactance of both these arms may also be made negligible. The 
conditions for maximum sensibility therefore become those for the 
Wheatstone bridge. 

Hence with a given battery and calvanometer we must maket 


- c MM / EH 
=VWy, P= / U+s= / RW. 
Q-V Wg Y Ry R+W 


The resistance V is here included in W. The value of U is im- 
material, but V must. be as low as possible. | 

The experimental results (which are given in the Paper) show that 
it is easily possible to compare an inductance of the order of a few 
microhenries with a capacity of 0-1 mfd. and obtain an accuracy of 
atleastlpercent. Muchgreater precision could no doubt beattained 
with additional precautions, viz., elimination of, or correction for, the 
residual inductances of the remaining arms, and for the leakage 
or absorption of the condenser ; the use of a galvanometer of proper 
effective resistance and low ohmic resistance.§ 

Fleming|| has used Anderson's method to measure small induct- 
ances by means of very low capacities, so that by combining the 
present method with that of Fleming it is possible to compare a low 
capacity (say, a Leyden jar) with the usual standard condensers. 


A METHOD OF MEASURING SMALL INDUCTANCES.* 


BY S. BUTTERWORTH, M.SC. 


Summary.—This Paper describes a method of measuring inductance in 
which a single condenser may be used for all values of the self-induction. 
Results are given showing the accuracy that may be expected in the case 
of inductances of the order of a few microhenries. 


A self-induction may be measured in terms of a capacity by the 
method of Maxwell. The inductance is placed in the fourth arm of a 
balanced Wheatstone bridge (Fig. 1) and a condenser of capacity K 
is placed in parallel with the conjugate arm Q. The bridge will be 
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* Anderson, “ Phil. Mag." (5) 31, p. 329, 1891. 

t Butterworth, “ Proc." Phys. Soc., XXIV. (Part 2), p. 83, 1912. 

t Heaviside, “ Phil. Mag." July, 1875; or Kempe, '' Handbook of 
Electrical Testing," p. 175. 

§ Butterworth (loc. cit.). 

|| ‘‘ Phil. Mag.," (6), 7, p. 586, 1904. 


* Abstract of a Paper read before the Physical Society. A short 
account of the discussion that followed the reading of this Paper appeared. 
in our issue of May 24, 1912, p. 287. l 4 
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ON THE CONDUCTION OF ELECTRICITY AT CONTACTS 
OF DISSIMILAR BODIES. * 


BY R. H. GODDARD. 


Summary.— A number of experiments suggested the necessity of using 
contacts of as nearly chemically clean surfaces as possible. By means 
of a glass apparatus which could be evacuated to a Crookes vacuum, it 
was possible to break or file the ends of substances and metals in vacuo 
and measure the conductances. From the results it is concluded 
that rectification is of two kinds, “ surface " and ‘ body " rectification, 
and that the former takes place with pure elements in an active gas, and 
the latter with impure elements and chemical compounds, irrespective 
of the nature of the gas present. Many experiments with contacts in air 
carrying large currents, and contacts in vacuo, showed phenomena which 
suggest that a film of sume sort is necessary in order to have rectification ; 
and, together with an oscillogram of a number of silicon-steel rectifiers 
in parallel, indicate that the action of the solid rectifier is like that of the 
aluminium valve. 


The author first gives a résumé of the investigations that have been 
carried out on the resistance to the flow of current across the contact 
of dissimilar solids, paving particular attention to the work of Austin, 
Pierce and Eecles. 

At the commencement of the present investigation he deemed it 
advisable to try a number of rectifving substances against various 
metals, in order to see if any general conclusions could be drawn. 
The result of these experiments is given in a table in the Paper. and 
certain general tendencies are apparent. The conductances, in most 
cases, grew farther apart the longer the current passed, the rise being 
more rapid with some metals and the fall with others. While the 
current was passing, the conductances usually changed together— 
i.e., while one was rising or falling, that in the opposite direction was 
also rising or falling, as could be seen by sudden reversals. This was 
not always true, as one conductance sometimes remained stationary. 
Usually the conductance in the direction which had undergone 
greater change recovered the faster. 

These gradual changes are indicative of something like a change 
of structure at the contacts, due to the passage of the current, and 
an attempt was made to learn if the conductance of the contact was 
the same after current had passed in either direction. To test this 
point, rectified currents of the order of 1 x 107? ampere were passed 
through the contact, which could be immediately connected in series 
with a galvanometer and a high resistance, so that a current would 
pass of the order 1 x 10-5 ampere, which did not produce rectifica- 
tion.F The current due to thermo-E.M.F. was eliminated by 
reversing the current through the contact and taking the mean value. 
The difference in the deflections, after the larger current had passed 
in one direction or the other, varied up to about 30 per cent. of the 
lesser, depending somewhat on the circumstances of contact. The 

.deflections were for the most part steadv, and were, for most sub- 
stances, greater after the current had passed from metal to crystal. 
That these changes of resistance, indicated by galvanometer detlec- 
tions, did not take place instaatly was shown by passing the larger 
current in one direction, then noting the detlection with the smaller 
current. Before the larger current was first applied the deflection 
was usually smaller than afterward, and in certain cases was not 
steadv, there being a slow rise or fall of deflection irrespective of 
whether the small currents were on or not. The effect was not of a 
very definite nature, and seemed to depend upon the circumstances 
of contact. Most of the substances and metals gave steady deflec- 
tions ; those showing a fairly certain rise and fall respectively were : 
Fe,0,, Pb; Fe40, Si; Pbs, Te; Si, Si; and Te, Pt; Fe40,, Pt; 
PbS, Zn. The effect is very similar to a spontaneous rise observed 
by the writer in studying the conductivity of powders,f namely, for 
powdered Bas. 

Effects with Large Currents.—In considering the general effects by 
currents of from 0-5 to 9 amperes, it will be convenient to call the 
direction of current from metal to crystal A and the reverse direc- 
tion B. In most cases the current in the direction A showed the 
greater irregularity, the current in the direction B being perfectly 
steady in some experiments. An exception was C, FegQ,, for which 
the current in direction A took steadily the largest value B attained 
in its frequent jerks. These irregularities for A were of a definite 
kind with some contacts. For example, with galena against Cu, 

Ag. Pb, Pt, and once with Te, Pt, the current kept falling gradually 
and then rising with a jerk. With Si, Zn; Si, Pb; and PbS,- Ag, 


———— 


* Abstract of an article in the '' Physical Review." 
t Throughout this Paper, excepting the part that deals with the 
oscillographic study, the “ rectification " was measured by applying a 
direct current, first in one direction and then in the other direction, the 
time of application being long enough to take a reading of the current. 
1 R. H. Goddard, ** Phys. Rev." 28, p. 411, 1909. | 


these irregularities were accompanied by acoustic effects. In the 
first two contacts a hissing noise accompanied the passage of current 
in the direction A, while there was silence for B, except for occasional 
clicks. The PbS, Ag contact emitted a musical trill for the direc- 
tion A. Also, with other contacts, there was occasionally a click on 


‘opening the circuit and on reversing. 


During the passage of a large current there was visib!e sparking for 
the direction A, most noticeable with Te. Al; Te, Mg; Te, Zn; but 
lacking with Te, Ag, and Si, Al. Also, if the contact was glowing, the 
colour was usually brighter for the direction A, especially with Si, Al ; 
Si, Pt: Ni. Zn; Te, Zn; Te, A! ; but duller with Fe,O,, Al; Fe;0,, 
Zn. The portions of some substances close to the contacts showed 
coloured deposits after the passage of considerable current. With 5i, 
Zn the colour was vellow, with €, A] white, and with Fe, O, reddish. 

The direction of greater current, i.e., of rectification, changed in 
many cases when the current was increased to 0-5 ampere or more, 
the general tendency being to change from the direction A to B. 
Tellurium, for which the rectification is in this direction, gave no 
change on increase of current with any metal. Silicon exhibited 
this change with Al, Ag. Fe. Zn and Pt, with currents equal to and 
greater than 0-45, 1-3, 0-50, 0-55 and 0-50 amperes respectively. 
Different settings gave other, but not widelv different. values. In 
the case of Zn, at 1-7 amperes, a high resistance state occurred, 
equivalent to the establishment of a high resistance at the contact. 
The current fell to 3 x 10:3 ampere, and the direction of rectification 
changed to A. Magnetite against Al. Zn, Pb and Pt showed similar 
change of direction for currents trom 0-5 to 0-8 ampere. The effect 
was not observed with Cu. Galena gave results of less certainty, 
although the direction was B with all the metals, Mg. Al, Zn. Cu, Fe, 
Sn and Pb for 2 amperes. 

On some occasions, immediately after reversing from the direction 
of larger current, the current remained large for à second or so, then 
falling to a low value. This was noticed at times with PbS, Ag; 
Te. Al; Te, Cu; Ni, Pt; and Ni. Zn. This lag lasted longer th» 
longer the current had been maintained before reversing. The lag 
oceurred in both À and Bdirections for different substances, and tho 
conductance fell from the value just preceding in some cases, and 
rose to a higher in others. 

Often, when several amperes were passing, the current would be 
reduced suddenly to but a milliampere or so, at 20 volts, with the 
substances still in contact, and the rectification sonretimes still 
persisting. This state, independent of the direction in which the 
current had been flowing, was permanent, as the substances could bə 
pressed gently together without destroving the high resistance. 
The phenomenon was marked with Si against Mg, Al, Zn, Cu and Pt ; 
also with magnetite against Al, Zn and Cu. 

The rectification was less for small currents, after the passage of 
large currents, than before. 

Certain light effects were observed to take place coincidently with 
jerks and irregularities observed with the current-measuring instru- 
ments. The most striking phenomena were obtained with silicon. 
In the case of silicon with platinum, for the direction A at 1-8 anrperes 
and 3:8 volts, the tip of the platinum wire was dim, while the ad- 
jacent Si was bright. On reversing. the silicon became less bright, 
while the tip of the platinum grew nearly as red as the silicon after 
the lapse of about 0-5 second. The voltage simultaneously rose 
from 3-5 to 3-8 volts, the current remaining closely the same. This 
was repeated at least a dozen times. With increase of current the 
contact “ broke down,” and gave about the same current for each 
direction. Another setting gave no rectification, although the 
contact appeared brighter for the direction A. On the other hand, 
certain contacts gave rectification, but no light—e.g., sometimes Si, 
Zn and Te, Pt. 

In the contact Fe,0,, Si, for the direction A with current of 
1-2 amperes at 11 volts, the region of the Fe,O, near the contact 
became red, the light spreading quickly from the junction between 
the Sı and Fe4O,. On reversing. blue sparks appeared for an instant 
along the line of contact, and jthe current fell (to 6 x 10-3 amperes 
at 24 volts. These changes could be repeated. Curiously, there 
were sparks for an instant on closing the circuit in the direction B, 
and also in the direction A, even if the circuit was opened for five 
minutes before reversing. If, after breaking the circvit in th» 
direction A, connection was made with a milliammeter, a sudden 
throw of 50 divisions was obtained, falling at once to 15, and thence 
slowly to about 2. A very short application of the larger current 
gave a throw indicating 15 milliamperes, the fall being more 
gradual. Increase of the larger current destroyed the rectification. 

A contact of Fe,0,, Al showed blue sparks for the direction A, 
followed by redness of the metal. For current in the opposite 
direction the metal was less bright, and the mineral at the contact 
glowed white-hot. With Pt the current for A was fairly steady, 
while that for B was unsteady and lowest during sparking. 


c7 70 se = D >o ce 


cp e ip w € ë 


THE ELECTRICIAN, AUGUST 16, 1912. | 779 


— —. * 


` Tellurium, with Mg and Al, gave continuous sparking for the 
direction A, and but a single spark on closing the circuit in the direc- 
tion B. With Pt, however, asymmetry was obtained without 
sparking even at 1-5 amperes. Arc carbon gave less definite resvlts. 
Al generally gave sparking and less current for the direction B. 
Sometimes with Fe there was sparking only for current in the direc- 
tion B. At other times there were occasional flashes for both 
directions. Carbon against Si, with currents of 2 amperes or more, 
gave intermittent sparking for both directions, the direction of 
greater current being uncertain. The direction was also uncertain 
for C, Fe,O,; but although there was not continuous sparking for 
the direction B, the sparks were usually larger for this direction of 
the current. With PbS the light did not appear continuously, and 
experimerts made to determine the light effect were therefore 
uncertain. The sparking usually took place, however, in the 
direction B. 

In a number of special experiments the effect of large currents 
could be seen without the aid of a microscope. A small cube of 
PbS, placed between the ends of two No. 50 aluminium wires, g.ew 
red-hot and showed blue sparks where the current entered, the metal 
being redder on this side also when a current of 2 amperes was passed 
through. Increase of current made the sparking more energetic, 
and when 4-5 amperes were reached the high-resistance state proe. 
viously mentioned was produced. A small piece of FesO, placed 
between the wires behaved in a similar manner, except that it was 
more difficult to keep the current flowing. In a similar experiment 
with Si the element grew red-hot, with a much brighter point where 
the current entered. 

A pecrliar effect was also obtained when two pieces of silicon 
l cm. or 2 cm. long, were placed in contact and a current of 1 or 
2 amperes passed through the junction. The piece on the negative 


side, even if thinner, was brighter from the contact to a centimetre 
or more away. A small blue spark appeared on separating the two 
pieces, and it was found impossible to produce an arc. After the 
experiment the pieces were fused together. "This was very different 
from the behaviour of two pieces of Fe,O, in contact, in which there 
was usually no sparking or difference in colour on reversing. 

Effects in High Vacua.—The foregoing experiments, while sug- 
gesting electrolytic or allied action, at least made certain the neces- 
sity of performing the experiments with chemically clean surfaces. 
For this purpose a number of methods were tried. First, an attempt 
was made to clean the substance by using it as à cathode in a dis- 
charge tube and causing it to give off a cathode deposit. The result 
was unsatisfactory, as the effect was uncertain. Melting the sub- 
stance by passing a heavy current through a piece in which was a 
narrow portion was found to present too many difficulties. Cutting 
the specimen by means of cut-nippers operated through a ground 
joint was found too complicated to be practical. 

The method finally employed was simple, and may be understood 
from Fig. 1 (a). The first step in the procedure was to exhaust the 
system by connecting the ground joint J with a Gaede mercury pump. 
The substances studied had previously been set in solder, if poorly 
conducting, and placed in a holder, as (b), Fig. 1. In the figure is 
shown & metal filed into the required shape and held in place by a 
screw. This holder, containing a piece of iron wire (shown dotted), 
could be moved from the outside by a 6 in. permanent horseshoe 
magnet ; and as this wire was placed off centre, the holder could be 
rotated through any angle. A continuous electrical connection 
between the holder and the electrodes in the end of the tube was 


secured by soldering to them a closely-wound coil of No. 48 bare 
copper wire about lin. in diameter. The holder could be moved 
with ease where desired, and as many as four specimens could be 
kept in the bulb B, without serious entanglement. 

The specimen could be cleaned by filing, in which case it was 
allowed to rest against the file, the holder being in the tube T,, and 
the whole system was shaken backwards and forwards to permit motion 
of the file relatively to the specimen. The file, of circular section, 
was prevented from breaking through the tube by a spring fastened to 
the top. and another spring, one end of which was pulled out, bent 
into the form of a U, and placed in the tube with the ends of this U 
pressing into two dents in the wall of the tube. This served to keep 
the spring in place. 

Another method of securing a fresh surface, more satisfactory than 
by filing, was to break off the end of the specimen by dropping the 
file upon it as it protruded from thesidetube T,. This was facilitated 
by filing a small indentation in the specimen near the holder. Metals 
were bent backwards and forwards until they broke by turning the 
holder through 180 deg. before each impact. In this way, with a soft 
metal like aluminium, a clean surface 1 mm. squire could be obtained. 
Of course, before placing specimens in contact, the tube T was in- 
verted so that the file did not hinder passage from T, to T,. In the 
figure is shown a small bulb, B,, containing tellurium in contact with 
a platinum wire which served as electrode. Owing to the compara- 
tively low melting point of tellurium, it could be melted in vacuo 
through the glass. Substances which had to be broken or filed 
were contained in another bulb, similar to B,, which was fastened 
to the tube T, after B, had been removed. To get at any holder 
of specimen it was then merely necessary to cut off the tube at the 
point where the letter T, is situated. 

In order to use in some experiments à much larger current than 

ordinarv vacuum-tube electrodes will stand, the special electrodes 
shown in Fig. 1 (c) were made. A ring of platinum foil was fastened 
to the glass tube by means of a short lead tube, into one end of which 
& stout copper wire had been soldered, and was soldered to the 
coppered platinum. Such an electrode was capable of holding a 
Crookes vacuum, and the amount of current was limited only by 
the size of the copper wire. This method of soldering lead to 
platinum was taken from Strasser.* 
. The substances used in the apparatus just described were Mg. 
Al, Fe, Pb, against Te, Si, galena and natural graphite. With 
currents and voltages of from 10 to 50 milliamperes and 1 to 3 volts. 
the following effects were observed in vacuo. Tellurium showed 
the same action with all the metals tried. Before the metal had been 
filed the rectification was the same as in air. Afterward, the cur- 
rents were exactly equal for a given contact and for those in the 
immediate neighbourhood. "There was often a slightly greater 
current for A, the direction opposite to the rectification in air, giving 
rise to an E.M.F. difference of 0-01 to 0-04 volt in the direction of the 
thermo-E. M.F. This held good at 40 or 50 milliamperes or more. 
For some contacts there was rectification in the direction B, of the 
order of 5 or 10 per cent. of the total current. Whenever a part of 
the metal which had not been filed or broken touched the tellurium, 
marked rectification appeared. The possibility of there being a 
short-circuit was climinated by touching the platinum wire leading 
to the tellurium when the current was very much increased. Ex- 
periments in which the tellurium was broken or melted, and the 
metals broken or filed, all gave the same results. This held good 
even when the contact was one of considerable resistance. The only 
metal that gave uncertain action at times was aluminium. Mag- 
nesium, on the other hand, gave at all times consistent results. The 
probable reason is that the former contained traces of silicon, for on 
dissolving it in aqua regia a small brownish residue remained, 
insoluble in hot aqua regia or in hot dilute nitric acid. The mag- 
nesium on being dissolved in hydrochloric acid gave no visible 
residue. 

The pure silicon gave rectification in direction B to a small extent, 
and at times gave none at all, whereas the fused silicon usually gave 
considerable rectification in the direction A, very rarely giving as 
low a difference as 0-1 volt, and never giving the same current for 
the two directions. The resistance also was usually above that for 
the contacts with pure silicon. 

Rectification with galena was uncertain, as in air, but more 
current was obtained in the directions A, B and A with Al, Fe and 
Pb respectively. With graphite there was no rectification with any 
metal, save for occasional slight differences in either direction. In 
all the foregoing experiments the tests were made with slow reversals. 


Experiments in Various Gases.—Contacts, not chemically clean, 
carrying small currents showed no loss of rectification when placed 
in various gases. With large currents certain effects were observed. 
In nitrogen there was less bright illumination than in air—e.g., with 


* B. Strasser, “ Ann. der Physik," Vol. XXXI., pp. 890-918, 1910. 
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Te and Al or Mg. Oxygen gave brighter illumination than air, and 
Mg in contact with Te was ignited by a sufficiently heavy current. 

A three-way cock in the system of tubes connected with the Gaede 
pump made filling the apparatus, Fig. 1 (a), with gas a simple matter. 
The system was exhausted to a Crookes’ vacuum, while the gas in 
question passed from the generator and purifying tubes through the 
three-way cock. The cock was then turned to permit the flow of gas 
into the system at any rate desired. After removing the apparatus 
from the pump the specimens were broken off or filed, as previously 
described. 

In hydrogen, tellurium showed rectification of one or two hun- 
dredths of a volt in the direction B with all the metals, except once, 
when Pb showed a small preponderance of current in the direction A. 
Fused silicon showed rectification for A with all the metals. Carbon 
gave currents nearly the same for the various metals, while galena 
usually gave the greater current for B with Al, and A with Fe, although 
in the latter case the readings were often the same, as was the caso 
with Pb. | 

In carhon dioxide tellurium usually gave the same current in the 
two directions with all the metals, there sometimes being a difference 
in favour of the direction B of one or two hundredths of a volt. The 
difference before filing amounted to tenths of a volt. Fused silicon 
gave rectification in the direction A with every metal. Galena gave 
much the same values of current with all the metals, there being 
rectification in the direction B for some contacts with Fe. Graphite 
also showed no rectification except a few times for A with Al and Fe. 

In nitrogen, tellurium showed currents in the two directions with 
Fe at various currents. The same held with Pb. The currents 
were the same for Al, with an inerease in the direction B for some 
positions. Magnesium gave equal currents, and currents greater 
for B or A, depending on the position. The pure Si gave the same 
current in both directions, while the potential varied as much as one- 
hundredth of a volt. This held good for Al as well as the other 
metals. "The fused Si, on the other hand, gave definite rectification 
in the direction A, being especially large with Al. Galena against 
Mg and Fe gave greater current in the direction A, Al in the direction 
B, while with Pb the currents were either equal or that for A was 
greater. With graphite the currents in the two directions were 
equal, except for occasional iacreases for A with all four metals. 

Tellurium (previously melted in vacuo) with oxygen gave rec- 


tification with Mg and Al as well as in air after a few reversals. The 
same held true for Fe and Pb, but to à somewhat less extent. Pure 


Si gave more or less rectification in the direction B for various values 
of current. although sometimes the currents were the same. Fused 
Si rectified in the direction A with all metals, and all contacts except 
once with Fe, when both currents were equal. Galena gave rectifica- 
tion in the direction B, strongly with Mg and Al, usually with Fe, 
and more or less with Pb. With graphite the currents were some- 
times in the direction À and sometimes equal ; Pb gave occasionally 
a greater current in the direction B. 


Metal Filings in Atr.—As a check upon the previous work, a study 
was made of the conductivity of metal filings in air and in vacuo. 
Eecles* observed that the coherer does not obey Ohm s law, and the 
writer has found asymmetry with the coherer, although the phe- 
nomenon is not so definite nor so easy to obtain as the deviation from 
Ohm's law. | 

In the present experiments filings of copper. aluminium and iron, 
produced and studied in air, were first examined. The deviation 
from Ohm's law was considerable. Asymmetry was observed with 
each of these metals, the current being as much as 45 per cent. 
greater in one direction than in the other. If the current were kept 
in one direction for some time the conductivity rose, but fell in the 
other direction. Aluminium did not show this last effect well, and, 
in fact, needed considerable pressure to have current flow at all. 


Metal Filings in Vacio.—Yn order to produce end examine in 
vacuo a sufficient quantity of fibngs the apparatus shown in Fig. 2 (a) 
was designed. A file fastened by a joint to an iron rod, to increase 
the inertia, was enclosed in a long glass tube, T. with springs to 
prevent tbe file breaking through the ends of the tube. To this tube 
were atteched various other tubes: a Crookes tube to test the 
vacuum: and a tube. T,, one end of which could be attached by the 
ground jomt to the Goede pump, while the ether enud—joiming T— 
suported the specimen to be fled. In order to press the tile against 
the specimen, en iron rod and a spring were placed in the tube T,, 
the rod boeing provided at the end with a stee! bill, which pressed 
against the file. 

To produre filings, the anparetus was placed on the board, 
Fig. 2 (b). so that T, rested in the noteh (b) as near the jun^tion with 
T as possible, and the whole was shaken back and forth. Waith this 

“method of holding the apparatus there was no shearing stress on the 
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glass, and filings could be obtained almost as rapidly as with a vise 
in air. In practice, however, the rate was not made exceessive, for 
fear of heating the specimen, and thereby breaking the glass. 

When a sufficient quantity of filings had been produced, the 
tube T was turned until the filingsdropped through the tube T, into 
& kind of coherer, in which the conductivity could be tested by 
means of the electrodes E, and E,. These electrodes were of copper, 
of a size to fit the glass tube, with platinum foil soldered to the faces 
to give good contact. The electrode E, was connected to the 
platinum leading-in wire with a fine flexible spiral of copper wire 
and could be moved from outside the tube by a magnet. Small 
quantities of hydrogen and oxygen, produced electrolytically and 
dried with phosphorus pentoxide, could be admitted to this coherer 
by way of the three-way cock C, after C, had been closed. 

With copper in vacuo there was no asymmetry, nor change of 
conductivity with time, nor deviation from Ohm's law, as observed 
in air, there heing, in fact, a slight falling-off of current* with E.M.F. 
Occasionally, however, as the voltage was increased in steps of about 
1/500 volt, the current jumped to a higher value, thereafter obeying 
the same law. This is in agreement with the theory of Eccles tha 
deviation from Ohm's law is due to turning of the irregular particles 
under the influence of the electrostatic field, thus furnishing more 
contacts at higher voltage. It shows, further, that a film is necessary 
to prevent fusions—i.e., good contacts—before this turning can 
occur. Sparks from a Hertz oscillator several feet away reduced 
the resistance to a low value. 

When oxygen, prepared as above described, was admitted, the 
resistance increased about 25 times, the deviation from Ohm’s law 
appeared and asymmetry was observed, there being a tendency for 
the conductivity in the direction in which the current was flowing 


(b) 
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to be higher than in the other direction, as in air. When, however, 
hydrogen was admitted to the copper filings produced in vacuo, 
there was no noticeable asymmetry, and the current-voltage charac- 
teristic was the same as in vacuo. : 
Aluminium and magnesium did not give results so satisfactory, 
as a certain amount of pressure was required to give conduction. 
though much less than that required in air or oxygen. Aluminium 
filings produced in vacuo gave deviation from Ohm's law as with 
copper. Noasymmetry was observed. When oxygen was admitted 
the resistance increased greatly, and the deviation from Ohm's law 
ras large. Hydrogen, acting on filings produced in vacuo. neces 
sitated a little greater pressure for conduction, gave deviation from 
Ohms law as in vacuo and no asymmetry. lt was thought that 
impurities ja the aluminium might necessitate the application of 
pressure, but it was found that magnesium filings required pressure 
atall E.M.F.s.. Megnesium behaved in other respects like aluminium. 
It may be of interest to note in passing that the filings of aluminium 
and magnesium, when produced in vacuo, gave a strong odour some- 
what resembling garlie, even when the tube was not opened until 
over a week after performing an experiment ; and the odour in the 
tube still persisted a day or so after air was admitted. A piece ot 
citer metal filed in the air lost its odour in less than half a minute. 


* The resistance of the coherer has been foant to increase with in- 
creasing temperature, owing, probably, to expansion end. breaking of 
some of the contacts, This may account for the deviation in vacuo, M 
inercased heating, due to increasing the current, can produce the same 
effect. n" 
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. Galena was next filed in vacuo and the resulting powder examined. 
In air, galena filed to a powder showed deviation from Ohm's law 
and asymmetry, there being a difference in conductivity of 10 to 
15 per cent. for the two directions. "The conductivity in the direction 
of an applied steady current increased faster than that in the opposite 
direction, observed by reversals, independent of which conductivity 
was the greater. In vacuo the deviation was still present, together 
with asymmetry of the same nature and magnitude as in air. 


Oscillograms of Rectifiers at High Frequencies.—The foregoing ex- 
periments show that a film of some sort: s necessary to produce 
peculiarities of conduction at contacts, and it remains to determine 
how such a film acts. The experiments which follow have thrown 
some light on this question, although not as much as was anticipated. 
The method will be understood from Fig. 3. A Poulsen arc was used 
to produce the high-frequency oscillations. A resistance, P,, and 
an inductance, not shown, were in series with the arc. In the high- 
frequency circuit was a variable oil condenser, C, and an inductance 
consisting of three coils, S, S, and S,, of the same shape and size. 
These were arranged so that all the current passed through S and a 
varia ble carbon resistance, P,, and then branched, part of the current 
going through a group of rectifiers in parallel, R,, and the coil S,, 
and the other part through an equal number of rectifiers, R,, arranged 
so 88 to give rectification in the opposite direction, and thence through 
the coil S}. The coils S and S, were made to act at right angles to 
each other on the beam of cathode rays in a Braun tube, whereas 
S, was a dummy coil. It is easily scen that the total current in the 


circuit remained the same, for if the rectifiers R, hindered the pas- 
sage of current through S, the rectifiers R,, acting in the opposite 
direction, would let current through S., and vice versa. The Braun 
tube was of a special form. 


Instead of using a high potential storage battery. it was found 
possible to use à Wimshurst electric machine, with or without a con- 
denser in parallel, provided a high resistance formed by a pencil 
mark on ground glass was placed in series. With the proper resis- 
tance the cathode beam was extremely steady, and the glow in the 
tube persisted for a minute or more after stopping the machine. 
Lines ruled on paper with india ink were more satisfactory. 

The oscillogram, a Lissajous’ figure, shown 1n Fig. 4 (a), was 
obtained with silicon against steel under exceptionally good cir- 
cumstances. There were 30 contacts in each group R, and R,, and 
the calculated frequeney was 410,000. Tne phenomenon could be 


. repeated as many times as desired, but the are did not remain steady 


longer than two or three seconds, too short a time to affect a photo- 
graphic plate. Tne conclusions which are iadicated are shown in 
Fig. 4 (b). where the deviation is from a sine wave form instead of 
the straight line in the Lissajous’ figure. There is, apparently, an 
Opposition to the current, or a back E.M.F., which appears for about 
4 x 10-7 second, followed by an increase in current lasting the same 
length of time, when the current is reversed. It strongly suggests 


a crowding of ions against the film, and the springing back of these | 2 b 
of additional lighting are quite concise, and many methods of 


ions at the instant tho curreni is reversed. 

It seems likely that important information could be obtained by 
using a high-frequency alternator, thus making it possible to obtain 
photographie exposures of a minute or more. Perhaps. also, more 
persistent oscillations could be had with the are by using a great 
many contacts in parallel to reduce the resistance. In either case a 
large number of contacts would be necessary, each adjusted for 
maximum rectification, and for equality with the other contacts 
as to current in both directions. 
it might be necessary to place several of these groups in series. A 
smaller hole in the diaphragm P, could be used to advantage with a 


. . 


long exposure. 
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Conclusions.—1. Pure elements give little or no rectification 
against: pure metals, unless oxygen (or an active gas) is present. — - 

2. Rectification, other than that due to the presence of oxygen, 
occurs at contacts of impure elements or chemical compounds. — ` 

3. The phenomenon is due primarily to the presence or formation 
of a film at the contact. Pure elements require the presence of 
oxygen (therefore of oxide) at the contaet. 

4. Solid rectifiers are, apparently, analogous to the aluminium 
‘valve, or electrolytic rectifier. In this rectifier a solid film is pro- 
duced and large ions are packed against it, giving a back E.M.F., 
when the current passes in one direction, whercas smaller negative 
ions pass freely through the film when the current is in the opposite 
direction. The greatest point of dissimilarity is the continued 
breaking down of the resisting film in the case of solid rectifiers, 
probably due to heating. 

The hysteresis effect observed by Pierce with carborundum 
for the first few reversals, together with the fact, observed by the 
writer, that tellurium cleaned in vacuo required a few reversals 
before showing good unilateral effect when oxygen was admitted.’ 
are both analogous to the slow building up of resistance with direct 
current, for a fresh plate in the aluminium valve, before an alternat- 
ing current has been applied. The oscillogram at 410,090 frequency 
suggests the building up of a back E.M.F., which gives a slight 
additional current at the moment the current is reversed. This 
conclusion is, however, based upon a single experiment. 


EMERGENCY LIGHTING IN THEATRES AND OTHER 
BUILDINGS. 


BY JOHN D. MACKENZIE. 


The question of making ample provision for emergency 
lighting in theatres and other places of public resort is a most 
important one, and rules have been issued by all the licensing 
authorities in connection with this matter. The following 
rules, issued by the London County Council, are extracted from 
the regulations made by the Council on March 25, 1902, and 
November 13, 1906. In them we find the following :— 


Rule 4. All such premises wh^n lighted by electric light shall have at 
least three separate and distinct main circuits. 

Thes? circuits shall b» (A) for the stage ; (B) and (c) for the auditorium, 
corridors, exits and all parts of the house open to the public. 

The circuits (B) and (c) shall be so arranged that approximately half 
the lights in each division of the auditorium and half those in each cor- 
ridor, exit, &c., shall be on (B) and the other half on (c) circuit. As far 
as practicable, the lights on the two circuits shall be placed alternately. 

The two circuits shall not be combined in one fitting, nor shall the wires 
or leads for one circuit be placed in the same box, tube, or casing, &c., as 
those of another circuit, except as provided in regulation No. 8 for inter- 
nally illuminated exit notice boxes, when special precautions must be 
taken to prevent risk of connection. l 

Rule 8. The supply for the three main circuits may be taken from the 
mains of independent companies, but in such case special precautions 
must be taken to prevent accidental connection. 

Change-over switches may also be used if approved by the Council. 

Additional means of lighting in such premises for use in the event of the 
gas or the electric light being extinguished, shall be provided for the 
auditorium, corridors, passages, exits and staircases, by a sufficient number 
of oil or candle lamps, of a pattern to b» approved by the Council, properly 
secured to an unintlammabl» bas? and placed, if possible, out of reach of 
the public. This shall not apply where there is (A) a complete installation. 
of both gas and electric light, or (B) two complete systems of electric lighting 
from separate companies, or (C) two complete systems from one company 
if specially approved by the Council for the purposes of these regulations. 
In cass (B) and (c), however, the exit notices shall be provided with 
indep»nd?»nt means of lighting or with lights on both systems. i 

All lamps (or lights) ou both systems in the staircases, corridora, pas- 
sages and exits (including the exit notices) shall be kept alight during the 
whole tim? the public are in the premises. 

No mineral oils shall be used in cil lamps. 


It will be seen that the regulations applying to the question 


getting over the difficulty have been devised. In numerous 
instances oil and candle lamps have been supplied—what could 


, be more dangerous in case of fire ?—while in some of the Con- 
, tinental theatres small accumulators have even been provided 


. for each individual light. 


In other cases it is possible to obtain 


separate supplies from two separate authorities or from two 


If the voltage were considerable. 


distinct sources of supply belonging to the same authority. 

In an electrically lighted theatre, however, the usual plan is 
to installa complete installation of gas. To the electrical engi- 
neer this is an eminently unsatisfactory way of getting over the 
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difficulty, and any method or design to obviate the use of gas 
entirely ought to appeal strongly, not only to electrical engi- 
neers, but to the Fire Insurance Companies and licensing autho- 
rities. The safety of the public is the primary consideration, 
and if gas pipes could be entirely eliminated from the building 
the fire risks would be materially reduced. Lighted gas jets 
even when protected are a source of danger. 

The method to be described in this article has been already 
installed in two theatres recently completedin Glasgow, namely, 
the Olympia Theatre, Bridgeton, and the Savoy Theatre. In 
both these cases it is fulfilling its purpose satisfactorily and its 
adoption in other theatres is only a matter of time ; indeed, 
it is intended to install the system shortly in other theatres 
to be erected in Scotland. 

The method adopted is to provide a storage battery capable 
‘of supplying all the emergency lighting for some time. The 
average number of emergency lamps required in a theatre vary 
from about 130 to 150 lamps, and their candle-power from 
2L c.p. to 50 c.p. The average time of failure of supply in 
theatres does not usually exceed 30 minutes and is very often 
much less, and the time required to clear a theatre of the 
audience in an orderly manner without panic is generally only 
a matter of a very few minutes. Consequently, the problem 
to be solved is to provide a source of energy coming automa- 
tically into operation immediately the main supply fails, and 
which will be able to supply the demand for a period sufficiently 
long to meet either or both the above contingencies. 

Such a source of energy is at once obtainable with a storage 
battery, and as the demand made upon it is comparatively 
light à small battery can be installed, so long as it is kept 
charged and provision made for bringing it into circuit imme- 
‘diately upon the failure of supply. Of course, a storage bat- 
tery is of no use unless it is always kept charged and in good 
condition, and it will readily be admitted that the whole secret 
of keeping a battery in good condition depends upon the cer- 
tainty with which it can be charged and subsequently dis- 
charged and then charged again in regular definite sequence. 
Owing to the particular arrangement of the installation in this 
system this regular sequence must be adhered to,and any 
failure of the battery will be noted at once. Stated simply, 
the method is to charge the battery almost every evening 
during the hours of the performance and to discharge it each 
day to provide the current necessary for the cleaning lights 
throughout the theatre, the supply main switches being turned 
off and the only current available during that time being from 
the battery. | 

The application of this method to a three-wire direct-current 
system is illustrated in the following diagrams. Fig. 1 gives 
the general arrangement of the wiring, the lamps being supplied 
equally from both sides of the system in the usual way. The 
connections for the battery are indicated at BB and those for 
the emergency lighting fuse board at EFB, while AS represents 
the automatic switch. Fig. 2 gives the detailed connections 
for the battery and emergency lighting. The supply mains are 
indexed similarly in each figure, namely, C1, C2 and C3, respec- 
tively. 

It will be noted from Fig. 1 that the lighting required for the 
front of the house is, with one exception, in no way different 
from recognised practice. The exception is that all the emer- 
gency lights and the lights required for cleaning purposes 
during the day are grouped on one fuse board and this fuse 
board is connected both with the main supply and with the 
emergency battery supply. An automatic solenoid-controlled 
switch, free from all link or trip gear, performs the necessary 
operation of switching the battery in and out as required. The 
fact that this switch was entirely free from link gear of all kinds 
appealed strongly to the licensing authorities, asit was deemed 
impossible for it to stick in any way. 

Fig. 2 shows how the various connections are made. C1, C2, 
C3 represent the three-wire system of the Corporation, so far 
as they refer to the emergency system. The two outers C1, C3 
pass through meters M1, M2 as shown; Fl, F2, F3 are the 
three fuses; MS is & main double-pole switch and CMS is a 
single-pole charging main switch. B represents the storage 


battery, AS the auto-switch having a battery voltmeter and 
ammeter (V and A) and the fireman's key switch KS incor- 
porated with it; VR is a variable resistance to regulate the 
charging rate of the battery ; ER are economy resistances in 
series with SS the switch solenoids ; EFB is a distributing fuse 
board from which all the emergency and cleaning lights for the 
front of the house are controlled. 

Following out the connections. it will be seen that at ' a ” on 
main Cl a wire is tapped off to supply the solenoids SS, the 
current passing first through the right-hand coil, through its 
corresponding economy resistance coil ER, thence through the 
left-hand ER and SS and so back to C2. Thus, so long as the 
supply from C1 to C2 is intact the solenoids will be energised 
immediately the main switch MS is closed. 

It will be noted that when the auto-switch is down the 
economy resistances are short-circuited, so as to permit the 
solenoid to act quickly and pull the switch up into its normal 
position against the upper set of contacts bl, 62, b3, b4. With 
the switch in this position the circuit is completed from C1 to 
EFB through the lamps and thence to contacts 52 and b1, and 
so back to C2, the lamps then being supplied direct from the 
mains. While in this position, if it is desired to charge the bat- 
tery, switch CMS is closed and the circuit is now from Cl 
to B and back through ammeter A to contact b3, across to b4 
and through the variable resistance VR to switch CMS and so 


to C3, the sum of the readings on meters M1 and M2 giving the © 


correct consumption ofenergy. By regulating VR, the battery 
may be charged at different rates up to maximum, or may 
simply be kept floating across 
the mains. The number of 
cells required for the battery 
is taken as the voltage V 
between mains divided by 2; 
that is, on a 250-volt three- 
wire supply the battery would 
consist of 125 cells placed 
across the 500-volt outers 
and having the variable re- 
sistance in series with the 
battery. 

Should the supply fail from 
any cause, the current in 
the solenoids SS ceases and 

FB the switch falls by gravity, 
Fic. 1.—DiaGRAM OF Connections. making contact with the lower 
SHOWING BATTERY AND Fuse BOARDS. set of contacts dl, d2, d3, 
d4. The immediate result of 
this 18 to disconnect (I.) EFB from main C2 and (II.) battery 
B from main C3, while it puts EFB into circuit with the 
battery. The battery supply is from B to EFB thence 
through the lamps and back to contact d2 across switch blade 
to dl, thence to d4 and across switch blade to d3 and so back 
through ammeter A to the battery. So instantaneous is the 
change, that only the slightest flicker can be detected on the 
lamps. 

The fireman’s key-switch is simply a tumbler switch operated 
by a special key which always remains in the possession of the 
fireman on duty at the time and which enables the solenoid 
circuit to be broken at will. This enables the fireman to test 
each evening before the performance begins if the emergency 
lighting is in working order; and it is part of the fireman's 
recognised duty to carry out this test every evening without 
fail. The ammeter and voltmeter are also provided on the 
board with the automatic switch, so as to indicate the state of 
charge of the battery. The voltmeter is provided with three 
marked points, one at 2-6 volts per cell to indicate maximum 
volts for normal charging ; one at 2-08 volts per cell to indicate 
maximum normal discharge rate; and the third point at 1:9 
volts per cell indicates the minimum voltage allowed on dis- 
charge. The ammeter is provided with a mark showing the 
normal charging current. 

Everything has been designed so as to work in with the usual 
routine of theatre work and to render unnecessary any opera- 
tion requiring special skill or knowledge. The provision of the 
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battery practically makes no additional call upon the theatre 
electrician, and the fireman's duties are, if anything, lessened 
by this system. 

Besides this, a most important point is that the cost of in- 
stalling such an arrangement as here described is considerably 
less than providing an emergency installation of gas. Costs 
vary, of course, in every individual case, but from figures to 
hand the writer feels safe in asserting that the complete cost of 
a battery installation such as described will not exceed 60 per 
cent. of the cost of a gas installation, and may be considerably 
less. This should be a strong argument for electrical engineers 
in pressing home the claims of such a solution of the emergency 
lighting problem. 

Its appeal to the Fire Insurance Companies and to the licen- 
sing authoritiesis no less weighty. Hereisasystem which comes 
quickly, without any fuss or disturbance, and automatically 
into operation on any failure of supply. If the main supply 
cannot be resumed within a reasonable time, or if for any other 
cause it is necessary or desirable to disperse the audience, there 
is no outward indication, as far as the lighting is concerned, 
that anything is amiss. This is such an important matter that 
it will at once rivet the attention of all those who have the con- 
trol of, or the responsibility for, the safety of the public. 

That the safety of the artistes is as pressing a problem as the 
safety of the public goes without saying, and is emphasised by 
the tragic occurrences in many places due to stage fire risks. 
For the emergency lighting of the stage a modified arrangement 
on the same lines is adopted. Fig. 3 illustrates the connections 
for this scheme. C1 and C2 represent the supply mains, one of 
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Fia. 2. —DtAGRAM OF AUDITORIUM EMERGENCY LIGHTING. 


which passes through the meter ; F1 and F2 are fuses, and j 


MS is the main switch controlling a fuse board FB. On one of 
the circuits of this fuse board are grouped the dressing room 
and corridor lights used during the forenoons while cleaning 
operations are in progress. It will be noticed that the con- 
nection for this circuit is taken from terminal a of the fuse 
board to the double-pole two-way switch TWS, where it is 
connected to the terminals b and c. When this switch is in the 
upper position, as shown in Fig. 3, the connection is made 
through the upper contacts of the right-hand switch and so on 
to the lights shown at L1, L2, &c. When, however, the switch is 
brought to the lower position, the current flows from contact c 
throurh the switch to the 10-volt portable battery B, and 
through it before passing to the lights L1, L2. This causes 
the battery to be charged direct from the mains in series with 
the lamps. The auto-switch AS has its solenoid connected 
across the nrains permanently and its normal position is shown 
in the diagram. 

The method of operation is as follows : At night, immediately 
after the performance and before the building is cleared, the 
electrician puts switch TWS into the lower position and there- 
after shuts off the main switch MS. This breaks the current 
in the solenoid controlling the auto-switch, which immediately 
falls and makes contact across dl, d2, putting the emergency 
fuse board EFB into circuit with the battery B. From this 
fuse board the whole emergency lighting for st 1ge, corridors, &c.., 
consisting of from 20 to 30 lamps of 10 c.p. at 10 volts, is con- 
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trolled. Consequently, on shutting off the main switch, these 
come into action ; and besides forming a nightly test of the 
efficiency of the arrangement, it is also a plain hint that the 
theatre is to be cleared. The building is then closed, leaving 
the switch TWS in the lower position. When the theatre is 
opened the following morning and the main switch put on, the 
battery B is charged in series with the dressing-room lights, 
owing to the fact that the two-way switch TWS is in the lower 
position. When sufficiently charged, the electrician puts the 
switch into the upper position, thus cutting the battery oft 
charge and placing it ready for use as an emergency circuit for 
the evening performance. The cost of this stage emergency 
lighting is very small, and the simplicity of the arrangement 
and the fact of its absolutely automatic operation are points 
which cannot be too strongly emphasised. 

The two arrangements taken together and applied to ordi- 
nary theatre work would render the use of another illuminant 
quite unnecessary, and would tend to a much greater degree of 
safety than can at present be obtained in theatre work. Of 
course, it 1s obvious that the application of this method is not 
limited to cases where a public supply can be obtained, but is 
quite as easily adapted to theatres or other public resorts having 
their own generating plant. It is thus of quite universal appli- 
cation, and its rapid adoption seems only a matter of having 
its simplicity of operation impressed upon those who may be 
responsible for the design of installations in such buildings. 

[Since the above article was written a further application’of 
the method described has been put into practical use. This is 
an emergency lighting arrangement which has been. installed 
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Fia. 3.—DIAGRAM OF STAGE EMERGENCY [IGHTING. 


in a large infirmary building to supply the lighting of the ope- 
rating theatres. Curiously enough, within a fortnight of its 
installation the public supply failed on several occasions during 
critical operations and the emergency lighting came into ope- 
ration so quickly that the change was scarcely noticed. The 
operating surgeons and staff have expressed their unbounded 
satisfaction with the new arrangement. 

This illustrates another and very important use for an emer- 
gency system of this nature and shows that the possibilities of 
this method are practically unlimited.] 


ELECTRICAL NOMENCLATURE. 


We publish below the. third instalment* of definitions of 
electrical terms, up to and including Q, which have been adopted 
by the British Electrotechnical Committee. 


Master Controller or Pilot Controller.-— controller uscd in the multiple 
un.t system of electrification. It does not act directly on the current 
supplied to the motors, but works electromagnetic or other switches 
called contactors. These contactors control the motors. 

Maximum-demand System.—.A system for assessing the payment to 
he made for a supply of electrical energy composed of two parte: (1) A 
sum depending on the maximum power supplied during a certain period ; 
and (2) a sum proportional to the energy supplied during that period. 

Meg-, Mega-.—A prefix signifying one million times—e.g., megohm, 
one million ohms ; megavolt, one million volts. 


—— M 


* The second instalment app2arcd in our last issue; — Ep. Æ. 
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Messenger. —S name used in America for a wire or cable from which 
electric wires or cables are hung. Called in railway work a catenary, in 
telephone and telegraph work a suspending wire. ` 

Mho.—Vhe unit of conduciance. The reciprocal of the ohm. The 
conductance of a circuit the resistance of which is 1 ohm. 

Micro-.— X prefix sigaifying one millionth part—ey., micro-ampere, 
one millionth of an ampere; microfarad, one millionth of a farad. 

Micron.—One millionth of a metre—i.e., one thousandth of a millimetre. 

Microphone.—A device employed at the transmitting end of a telephone 
circuit, consisting of a contact or system of contacts such that the resis- 
tance is aliered by the impact of the sound waves. 

Middle Wire.—'l'he conductor of a three-wire svstem of supply. the 
potential of which is intermediate between those of the other two. Some- 
times called the intermediate or neutral. 

Mil- One thousandth of an inch. 

Mil or Circular. — A unit used in America, the ares of a circle of which 
the diameter is one thousandth of an inch. 

Milli-.—. prefix signitving one thousandth part—t.g. milliampere, 
onc -thousandth of an ampere. 

Milker.—-\X dynamo used for charging individual cells forming a portion 
of a battery of accumulators. Sometimes called milking booster. 

Mirror Galvanometer.-— A galvanomcter having a mirror attached to 
the moving part. A beam of light reflected from the mirror is used as a 
poiner, or the image ef a scale is observed in the mirror by means of a 
telescope, 

Mone nt.— (a) Of a force. The effectiveness of a force to produce 
rotation about a point. The product of the magnitude of the force and 
the lengih of the perpendicular let fall on its line of action from the point. 
(^) Of a couple, The produet of the magnitude of one of the two equal 
forces and the arm or perpendicular distance between them. (c) Of a 
magnet, The product of the strength of one of the poles of a magnet and 
the distance between them. 

Morse Alphabet.— A signalling code in which two different signals 
afranged in groups of one or more are used to represent a letter, figure 
or symbol. 

Metor.~ A machine for converting electrical energy. into mechanical 
encre v. 

Motor Generator.— A machine consisting of a dynamo or alternator 
driven. by an electric motor, either in the form of two distinct. parts 
coupled together. or having the armature windings on a common core and 
revolving in a common field. Sometimes called a dvnamotor, a term not 
recommended. 

Motor Transformer.—A term not recommended. (See Transformer.) 

Mouse Mill.—A special continuous-current. motor used for running 
paper strip through a syphon recorder, 

Moving Coll Iustrumcut.— A measuring instrument, the indication of 
which depends on the torque exerted by à magnetic field on a coil through 
which the current to be measured. passes. 

Multicellular Voltmeter or Electrometer.— An. instrument in which 
several pairs of quadrants act on several needles mounted on one axis. 

M ulti phasc.— Synonym for poly phase. 

Multiple sre. - Synonym for connection in parallel. A term not 
recommended. 

Multiple Board.—-X form of telephone switchboard. 

Maltiple Unit System—A system of eleetric traction in which two 
or more cars are units in themselves and have their own motors controlled 
by eleetromagnetie or other switches called contactors. When the cars 
are coupled together as a train the contactors can all be worked from a 
single master controller. 

Multiplier Teleyraphy.—<A telegraphic system in which several messages, 
generally more than two in cither direction, can be transmitted on one 
circuit at the same time. 

M ultipolar Generator or Motor.—-.\ dynamo, alternator or motor having 
more than one pair of magnetic poles. 

Mutual Induction.—(See Induction, Mutual.) 

Neclle.—A name originally applied to the moving magnet of a 
mariner's compass, later to the similar magnet of a galvanometer, and to 
the paddle-shaped moving conductor of à quadrant clectrometer. 

Needle Astatic-—(Neo static.) 

Negative. -Of the two poles of any source. of electricity that 
one is called negative which corresponds, as far as the direction of the 
current in the external circuit is concerned, to the zinc plate of a Daniell 
cell. 

"Nbweork. — X number of conductors interconnected for the distribution 
of electrical energy in a supply system. 

Neutral,— (a) In a three-wire system of supply, the middle wire is 
sometimes called the neutral, or intermediate. (b) The point of junction 
of the conductor of a star connected. polyphase svstem of alternate- 
Current working. (See Phase.) (c) Points on a dynamo commutator. 
Those points between which there is a maximum electromotive force 
when the dynamo is running on open circuit. 

Nominal Horsc- poier.— An obsolete mode of describing the output of 
a steam engine in terms of certain of its dimensions. 

Non-inductive.—-(u) Circuit : A circuit so arranged that its self-induc- 
tion is practically negligible. (b) Winding: Two identical insulated 
conductors laid side by side or twisted together and so connected that 
a current traversing them in opposite directions generates no sensible 
magaetie field. (c) Load: A load such that its self-induction is prac- 
tically nc gligible. 

Ohm. -(a) True: The unit of resistance in the practical system of 
units. The value in the C.G.S. system is equal to 10° electromagnetic 
units. (5) International: The resistance offered to an unvarving electric 
current by a column of mercury at the temperature of melting ice 14-4521 


grammes in mass, of a constant cross-sectional area and of a length of 
106300. centimetres. (International Conference, 1908, and British 
Orter in Council, January 10, 1910.) 

Ohmmeter.— An instrument for measuring electrical resistance by the 
deflection of a pointer over a scale. 

Oil Transformer.- A transformer immersed in oil. 

Omnibus Bar.— (Sce "Bus Bar.) 

Oscillation, Electric. —When a system or circuit possessing capacity 
and self-induction is disturbed from its condition of electrical equilibrium, 
the currents flowing alternately in opposite directions with decreasing 
amplitude during the return. to equilibrium are. called electric 
oscillations. 

Oscillating Cirewt,—A circuit in which electrical oscillations can freely 
take place. 

Oscillator. --. conductor. having effectively Voth self-induction and 
capacity in which clectric oscillations can be set up. 

Oscillogra ph.— Av apparatus for observing or recording quickly varving 
currents or potential differences, 

Out r.—— he two conductors of a three-wire system between which 
there is a maximum voltage are called the outers. A term not recom- 
mended as a synonym for the exiernal conductor of a concentric cable. 

Output.-— A synonym for load. The total power delivered at the shaft 
or at the terminals of à machine or apparatus, (See Rated Output.) 

Ocer Compoundina.—(a) Of a generator: A generator is said to he 
over compounded when the potential difference between its terminals 
increases with the load. (^) Of a motor: A motor is said to be over- 
compounded when the speed increases with the load. 

Over-load.—-A load greater than the rated load. 

Orcr-loid. Circuit Breaker. —An automatie switch which opens when a 
predetermined load is exceeded. 

Parallel.— (ua) Two or more systems of conductors are said to be in 
parallel in a circuit when the current flowing in the circuit is divided 
between the two systems. (b) Two or more systems of conductors, 
generators or motors are said to be connected in parallel) when the ter- 
minals of the same siga are electrically connected together. 

Paranagurtic.—\ substance of which the magnetic permeability is 
greater than unity (vacuum). 

Paste (of an Accumulator).-—Yhe active material of the plates or geids 
of an accumulator. So called as it is sometimes applied as a moist 
composition or paste. 

Peltier Effect.—Vhe liberation or absorption of heat which takes place 
in a heterogeneous circuit at the joint where en electric current passes 
from one material to another. 

Period (Periodic Time)—Any varying quantity which repeats its 
values regularly at equal time intervals is said to be periodic. and the 
time interval of ons repetition is called the periodic time or period. 

Permanent Maqnet.—A body which, having been magnetised, retains 
a substantial portion of its magnetism. 

Permeability.— (See Magnetic Permeability.) 

Permeance.—(See Magnetic Permeance.) 

Phase.—(a) In an operation which occurs harmonically, the stage or 
state to which the operation has procecded. (b) In an operation which 
recurs harmonically, the fraction of the whole period which has elapsed, 
measured from some fixed origin. (e) Phase Difference : The difference 
of phase (usually reekoned in time or in angle) between two periodie 
quantities which. vary harmonieally and have the same frequency. 
(See Lag.) (d) Each of the circuits of a polyphase apparatus is some- 
times called a phase. Sing'e Phase: A supply is said to be single phase 
when it consists of a single alternating current. Two Phase: A supply 
is said to be two phase when it consists of two alternating currents which 
are displaced with regard to one another by one-quarier of a period. 
Three Phase: A supply is said to be three phase when it consists of three 
alicrnating currents displaced with regard to one another by one-third 
ef a period. Poly-phase 2 A supply is said to be poly-phase when 1t 
consists of more than one alternating current displaced with regard to one 
another by equal periods. 

Phase Angle.—-The angle bet ween two vectors representing two simple 
harmonic periodic quantities having the same frequency but differing 
in phase from one another—e.g.. the vectors representing. alternating 
voltage and the current produced by it. Extended Meaning.—The angle 
between any two vectors which represent quantities having the same 
fundamental frequency. 

Phasemeter. — Apparatus for measuring the distance of phase between 
two periodic electrie quantities of the same frequency. 

Photo-cleetric Effects.— Any changes in the electrical properties of & 
body produced by the action of light—e.q., generation of electromotive 
force, change of resistance, or loss of charge. 

Piezo-electric. E ffezt.—' he production of electrification by niechanical 
pressure. 

Pde.—4(a) Thermo-clectrie : A source of electrical energy due to the 
direct transformation of heat into electrical energy, generally consisting 
of a series of thermo-junctions. (b) Voltaic: An obsolete synonym fer 
a battery of cells. 

Pilot Wire.— (a) A wire used for measuring the voltage at a distant 
part of a network. (b) In a multiple-unit system, a wire used between 
the master controller and a contactor. 

Plant.—A collective term, including various machines, equipment and 
apparatus used tegether for any purpose. 

Plané Plates.—- Accumulator plates prepared by electrolytic action on 
lead in acid. (Process invented by G. Planté.) 

Plough.—An appliance for eflecting a sliding electrical connection 
between the conductors of a conduit system and the electric equipment 
of a car. 
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Plug Contact.—A slightly conical or screwed metal plug for making 
electrical contact Kernen two conductors, conducting bars or blocks, 
or between the hars or blocks and the plug. 

Point (in Wiring).— The termination of the wiring for attachment to 
the fitting for one or more lamps or other consuming devices. 

Polarisation, — A condition set up in a battery or electrolytic cell as a 
result of the passage of a current and which manifests itself by a back- 
electromotive force. 

Polazity.—. quality of a body in virtue of which certain characteristic 

roperties are manifested at points called poles. 

Pole.—(a) Of a Cell: Synonym for the terminal or the accessible part 
of an electrede. (b) Of a Magnet : Points towards which lines of force 
converge, or at which the resultant magnetic foree may be considered 
to act. (c) Of an Are: The extremity of cach of the electrodes between 
which the are burns. 

Pol^- piece, — Any specially shaped piece of magnetic material forming 
a polar extension, and, in the case of a generator or motor, facing the 
armature. 

Pelyphase,—(See Phase.) 

Positive. —Of the two poles of any source of electricity, that one is 
called positive which corresponds, as far as the direction of the current in 
the external circuit is concerned, to the copper plate of a Daniell cell. 

Potential, Difference of.—(a) Electrice: A difference of potential exists 
between anv two points if energy is expended or acquired in moving a 
unit of electricity from one point to the other. [n practice measured 
by a voltmeter. (b) Magnetic: A difference of pote ntial exists between 
any two points if energv is expended or acquired in moving a unit 
magnetice pole from one point to the other. 

Potentometer.—An_ instrument. for. measuring electrical quantities 
depending in principle on balancing an unknown difference of potential 
against a known fall of potential obtained by the passage of a current 
through an adjustable resistance. 

Power.-—The rate of doing work. 
horse- power. 

Power Factor.—-The ratio of the watts to the volt-amperes. 

Practical Units.—Some of the units of the centimetre-gramme-second 
or C.G.S. system are inconveniently large or small for practical purposes, 
and therefore certain practical units have been chosen which are made 
some decimal multiple or sub-multiple of the corre- : 


Units: the watt, kilowatt and 
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first Post Office exchange in London- the Central—was opened, 
subscribers having the benefit. by virtue of an agreement ratified 
the previous vear, of free intercommunication with subscribers of the 
National Telephone Co. The new system grew with almost. pheno- 
menal rapidity. Over 4,000 direct lines were connected at the end 
of 1902 with the Central Exchange alone. During the same vear 
exchanges were opened at Putney, Kingston, Kensington (Western 


Exchange), Wimbledon, Westminster (Victoria Exchange), and 
Richmond. Additional! exchanges were established from time to time, 


until, at the end of 1911. just prior to the amalgamation of the system 
with that of the National Telephone Co., there were in aM 33 exchanges 
having 52,975 direct lines and 77.317 stations connected with them. 
The progress made during the last 10 years may be better realised 
when it is pointed out that at the inception of the Post Office system 
there were only some 25.000 exchange lines in the London area, 
connected with a system of some 20 years’ standing. In less than 
10 years the Post Office provided 50.000 lines and nearly 80.000 
telephones in the London area, a rate of 8.000 telephones per vear. 
The rate of development was maintained at the same level during 
1911; 8,282 stations were added, which, was the third largest 
increase since the commencement of the system. Tho total number 
of removals carried out for Post Office subscribers during 1911 was 
6,830, an increase of 604 over the previous year's total, The number 
of removals increases year by year according to the increase in sub- 
scribers' stations, or, in other words, the percentage of removals to 
stations remains fairly constant. The variation in the percentage 
removals to stations over a period of six vears is less than 0-7 per cent. 
The disappearance of a number of subscribers cach vear is, of course, 
inevitable in every telephone system. With a healthy system the 
number should be small as compared with the number of incoming 
subscribers. The following table shows the total number of cessitions 
on the Post Office London system in 1911, and the percentage of 
cessations to stations as compared with the figures of the three 


previous Vears. 
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lator.) (b) Of a Transformer: That winding of. '. _ 
a transformer to which elcetrical energy is supplied. 

Pull-off.—(See Ear.) 

Palsating Current or Pulsatory Currert.— A wnidirectional current 
Which varies in some periodic or quasi-periodic manner. 

Pyro-electric Effect —Vhe electrostatic charge produced by heating a 
body (particularly the substance tourmaline). 

Pyrometer.— An instrument for measuring temperatures higher than 
those measurable by an ordinary thermometer. 

Quadrant Electrometer.— A measuring instrument consisting of a moving 
vene or needle placed within or near four quadrants, the electrostatic 
forces between the fixed quadrants and the moving needle producing 
the deflection. 

Quadrupler T'elegra phy. —The method in telegeaphy in which four 
Messages are sent simultancously, two in each direction. 

Quantity.—(a) Of Electricity : The product of current into time. 
Units, coulomb and ampere- hour. (b) Obsolete term for the strengih 
of a current, as distinguished from the intensity of the battery which 
furnishes the current. 


TELEPHONE PROGRESS IN LONDON.* 


BY C. W. MUIRHEAD. 


It is proposed in the course of the present article to show (1) the 
progress made by the Post Office system for the vear ended December 
3l, 1911, and (2) the position of the combined Post Office and 
ex-National system on March 31, 1912. The reason for the second 
arrangement is that the date mentioned marks the close of the Post 
Office financial year, so that in future reviews the period under 
examination will begin with the beginning of the financial year—a 
convenient and desirable arrangement. A review of the progress 
made by the Post Office London Telephone system during 1911 is in 
the nature of a valediction. It deals with the last year of the Post 
Office system as distinet from the combined Post Office and National 
system which began on January 1, 1912. On March 1, 1902, the 
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* Abstract of an article in the “ Post Office Electrical Engineers’ 
Journal.” 
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It will be seen that the gradual improvement sinee 1903, a bad 
trade vear, when the pereentage of cessations to stations was high, 
suffered a slight check last vear, the percentage being 0-2 greater than 
in the preceding vear. This result is mainly attributable to the 
increase on cessations owing to subscribers leaving the London area, 
It is significant that the number of cessations due to this cause in- 
ereases appreciably vear by vear, the figure of last year being three 
and a-half tines greater than that of 1908. The chief reasons are 
motor cars and telephones. There is a distinct tendency. which was 
also noticed by the National Telephone Co. during the last few veara 
of its existence, for well-to-do subscribers to migrate further away 
from town. Keeping their own cars they are to a great extent. 
independent of railways, and the ubiquitous telephone gives them a 

ready means of communication with the City. 

The increase in the calling rate per subscriber per day in the caso 
of the six largest exchanges on the Post Office London svstem and 
especially tho ease of the Central and City Exchanges is marked. 
The Central subscriber who made on an average 6] calls per day in 
1904 made 10} calls per day in 1911, and the City subscriber who 
made 5j calls per day in 1908 also made in 1911 104 calls per day, 
that is to sav, in four years he nearly doubled his calling rate. Tho 
amount of additional work thrown on the exchanges through the 
growth of the telephone habit with subscribers is, of course, Very 
large. In the case of * City " the same number of subscribers require 
nearly double the number of operators to attend to them, and this, 
of course, necessitates corresponding increase of switchboard accom- 
modation. As already stated, the transfer of the National Telephone 
Co.'s system at the end of 1911 more than doubled the size of tho 
Department's telephone system in London. The precise figures at 
the transfer were :— Post Office 33 exchanges, 77,317 stations ; 
and National Telephone Co. 62 exchanges and 131,506 stations ; a 
total of 95 stations and 208,823 stations. It will be secn that, taking 
the number of exchanges as the basis of comparision, the Post Office 
system was half the size of the Company's system, but that, taking 
the stations. the proper basis of comparison, the fraction was ^. 
The reason is, of course, that the Company had & comparatively 
large number of small exchanges as compared with the Post Office. 
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THE ELECTRIC LIGHTING OF RAILWAY 
TRAINS. 


Probably there are few things that appear simpler to 
the " man in the street " than the electric light which he is 
accustomed to see in his railway carriage. In reality he 
thinks nothing about it, but grumbles occasionally when he 
sees it is not quite as bright as he is entitled to expect it to 
be. If he were to be cross-examined as to how the light 
was produced and as to the problems that arise 1n connection 
with electric lighting of this sort, he would, if the truth must 
be told, be found to be very little more ignorant than the 
average electrical engineer. — It is, in fact, a rather specialised 
industry, the most obvious solutions of the problem having 
been found to be ineffective or uneconomical. Thus, there 
is the old plan, now very seldom emploved, bv which the 
light was produced by a steam dynamo, fed with steam from 
the locomotive boiler ; this steam dynamo could either be 
mounted somewhere on the engine or in a luggage van at 
the front of the train. This has many objections ; it is 
wasteful of steam, which can ill be spared, owing to the 
small size of the steam set and the length of the connecting 
pipes; moreover, if the engine is detached at a junction, 
the light goes out. Another simple solution is to provide 
batteries, either in each carriage as an independent unit, or 
in the luggage van, which then acts as a distributing centre ; 
but the disadvantages of such a plan are sufficiently obvious. 

The usual method nowadavs in this country is the axle- 
driven dvnamo, worked in conjunction with a battery, the 
dynamo beginning to do its work and being automatically 
switched on to the circuit when the train has reached a 
certain speed. This, in outline, is the usual svstem ; but, 
even so, there seems as yet to be very little which amounts 
to standardisation, or which points to the direction that 
standardisation is likely to take. There are, in fact, a 
multitude of systems, all achieving the same object with 
slightly different apparatus. Some argue in favour of 
making each carriage independent of its neighbour ; thus 
each carriage is self-contained, and has its own battery 
and generator. Others favour a method like the brake- 
vehicle method employed on the Great Western Railway, 
and lately described by Mr. Rocer T. Situ in a Paper 
which he read before the Institution of Civil Engineers. 
The brake-vehicle method certainly has much in the way 
of simplification to recommend it. A multiplicity of small 
units with their attendant. disorders disappears ; instead of 
this we have the dynamo worked in conjunction with 
a single battery with a number of automatic regulating 
and cut-out switches. An automatic cut-in and cut-out, 
preferably of the electromagnetic type, is necessary with an 
axle-driven system, but the simplification of everything 1s 
very desirable, seeing that railway traffic often involves 
very " rough and tumble " methods. 

In what has been said above, the train has been assumed 
to be hauled by a steam locomotive ; on the other hand, 
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if it is electrically driven, the problem is again very different. 
Thus, if the overhead pressure is 600 volts, it has been usual 
to place several lamps in series on this pressure, and to 
provide in this way a very simple and satisfactory solution. 
But in some places it is proposed to use an overhead pressure 
of 1,200 volts and even higher, and this solution seems then 
unsatisfactory, partly owing to the fact that too many 
lamps require to be placed in series, and the breakage of one 
extinguishes the whole lot; or failmg this, high-voltage 
lamps might be used, though they are not generally suitable 
for the vibrations inseparable from rapid motion. Thus 
Brown, Boveri & Co. have devised a special motor-gene- 
rator suitable for work of this character, ard Herr AMSLER’S 
Paper on this subject is printed in the present issue. It 
presents no features of any very unusual character, though 
there are a number of details which have required some 
careful experimental work. 

Obviously the axle-driven dynamo and its battery and 
automatic accessories will disappear when the steam loco- 
motive is superseded by electric haulage ; but these things 
have not yet come to pass. In the meantime, it cannot be 
said that the problem on a steam-driven railway has in all 
respects been satisfactorily solved. The apparatus generally 
provided is very costly as compared with that required for 
gas lighting, and the working expenses are also generally 
higher. The cost of oil-gas is such that for train lighting it 
is equivalent to electrical energy at ld. per unit ; and tests 
have shown that the electric lighting of a train will absorb 
rather more than 3 per cent. of the power given out by the 
This loss of power from the locomotive is 
inseparable from any form of electric lighting that does not 
depend entirely on accumulators ; but many a locomotive 
superintendent grudges this loss, saying he requires all his 
steam on a stiff bank in bad weather. In India electri- 
city is used on trains for driving fans, and this constitutes 
an argument for the employment of electric lighting ; but 
in this country the problem is governed largely by questions 
of cost and efficiency. The advent of tungsten lamps has 
certainly helped, inasmuch as it has reduced the amount of 
power, which has, of course, ultimately to be taken from the 
locomotive boiler ; and it is interesting to find that tungsten 
lamps, giving 10 c.p. on 22 volts, will last for a year under 
ordinary railway conditions, and have therefore an average 
life of little short of 1,000 hours. 


REVIEWS. 
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The Rubber Industry (The Official Report of the Proceedings of the 
International Rubber Congress, London, 1911.) Edited by Dr. 
JOSEPH TonREY and A.STaiNES MANDERS. (London. 1911: Inter- 
National Rubber & Allied Trades Exhibition, Ltd.) Pp. 470. 
153. Gd. not. 

This book is a compilation of the Papers read and presented 
at the conferences held at the 1911 Rubber Exhibition, London, 
and is the second volume ; the first was published in 1908 under 
the title of “ Lectures on India rubber " and dealt with similar 
data in connection with that Exhibition. 

The introduction consists of a Paper reprinted from the first 
volume, giving a general description of the history of the in- 


tabulates the various brands of raw rubber, with a description 
of their respective trade names, geographical origin, chief 
export centres, botanical origin, percentage mean loss on wash- 
ing, and percentage of resin in the washed and dried rubbers. 
Another table of the same character, dealing with African 
rubbers from the French and Belgian Congos is given on pp. 
145 148. 

The majority of the Papers have reference to the crude or 
raw (forest and plantation) side of the rubber industry, and the 
authors include well-known experts from all parts of the rubber- 
growing regions of the world. The subjects include planting 
and cultivation of rubber trees in dulerent. countries, exotic 
rubbers, African, South American and other wild rubbers. tap- 
ping experiments, manuring of rubber trees, diseases of rubber 
trees, coagulation experiments, preparation of rubber, main- 
tenance of health in rubber- -planting districts, &c., w hile other 
Papers by equally well-known men deal with such subjects as 
raw rubber testing, indiarubber research, theory of vulcanisa- 
tion, technical use of plantation rubber, and various methods 
of mechanical and chemical testing of rubber. 

The discussions following most “of the papers are a salient 
feature of the book, bringing out different views and results of 

experience in various countries, on such points as the most 
suitable number of trees to plant per given area, different kinds 
of tapping, colour of bark and leaves in relation to latex bearing, 
behaviour of various coagulents, yields of different kinds af 
trees, differences in the yield of the same kind of tree in different 
countries, Other topies relate to the labour question, smoking 
plantation latex, the unexplored rubber regions of South 
America, and so forth ; while the discussions relating to testing 
rubbers touch such points as viscosity, want of uniformity in 
plantation rubbers, physical and chemical tests, &c. 

Chapter IV. contains the text of a discussion between planters, 
chemists, manufacturers, &c., the main import of which con- 
firms the need of co-operation between these sections of the 
industry, in order to obtain more definite and mutually recog- 
nised standards of quality in the raw materials. 

The illustrations comprise a set of pictures showing the points 
of distinction between malarial and non-malarial mosquitos, 
diagrams of tapping experiments, views of rubber trees in con- 
nection with manuring experiments; diagrams of viscosity 
hysteresis, tensile strength and adhesion tests, and a complete 
set of pictures and diagrams on the study of mechanical tests 
for soft vulcanised rubber. 

A record of the proceedings of a meeting of the Indiarubber 
Testing Committee is given on pp. 393-405 and contains a com- 
prehensive scheme for testing crude and vulcanised rubber, the 
details of which, together with the general objects of the com- 
mittee, form the basis of the discussion recorded. 

Lists of members comprising the several different committees 
connected with the exhibition appear in the front of the book, 
and the concluding chapter contains records of the opening and 
closing ceremonies, press view, receptions of the Belgian, Malay, 
and Ceylon committees respectively, the former including a 
Paper on the reforms in the Belgian Congo, banquets and dis- 
tribution of awards. 

Since most of the Papers are followed by critical discussion, 
it only remains to state that the book embodies thorough and 
progressive work, which should prove useful to all branches of 
the rubber industry, particularly those interested in the pro- 
duction of raw rubber, and the testing of raw and vulcanised 


rubber. F. M. 
Die Theorie der Wechselstrüme. By Dr. EnNsr Oruicu. (Ber- 
lin, 1912: B. G. Teubner.) Pp.94. M.2.40. 

The student of alternating-current theory who will trouble 
to read this book in German will find it more than usually 
interesting. It deals almost entirely with wave-forms and 
their representation by sine functions and by the symbolic 
method. Starting with a simple harmonic wave, the author 
illustrates the more important properties of such a wave by 
examples taken from practice ; in particular one may mention 
an ingenious use of two wattmeters to indicate the phase 
difference between the currents in two circuits. Several 


dustry ; it explains the different methods of coagulation and | examples are also given of the use of the circle diagram, which 
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has now become so important as a means of combining many 
vector diagrams in one figure. 

The second and third chapters deal with distorted waves 
containing higher harmonics and with polyphase networks, the 
former being admirably and fully treated with the aid of 
Fourier's theorem. Possibly the best section of the book is 
that dealing with the form-factors and amplitude-factors for 
certain simple geometrical wave-forms, which are so chosen 
that they exaggerate the features of, sav, a peaked or a flat- 
topped wave, and so bring out simply the characteristics 
that are to be expeeted from such distorted wave-forms. 
Such a method of study has distinct advantages over the 
ordinary text-book method of considering distortion in general 
without reference to special typical wave-forms. For example, 
the effect of a peaked wave on transformer efficiency is well 
known, and the electrical engineer would wish to find out what 
effect the use of such a wave would have on the power factor 
and ohmic loss in a circuit. Reference to this book shows at 
once that the power factor in such a circuit cannot possibly 
be unity, and also shows by how much it must fall short of 
unity for an “equilateral triangle wave," this being chosen 
as an extreme case of a peaked wave. 

Polyphase systems are then considered. First the general 
case of » phases, and then, as a particular case, that of three 
phases, the latter being treated both as a balanced and as an 
unbalanced system. The book concludes, oddly encugh. 
with a consideration of the distribution of an alternating current 
over the cross-section of a conductor. A word of praise must 
be given to the author's clearness of explanation. His prac- 
tical examples are well chosen, and he has shown common 
sense in assuming knowledge on the part of the reader. One 
could wish for more books of the sametype. F. J. Dykes. 
A Handbook of Wireless Telegraphy. Dy J. Exsktne-Murnay. 


3rd Edition: revised and enlarged. (London, 1911: Crosby, 
Lockwood & Son.) Pp. xvi +386. 10s. 6d. net. 


Dr. Erskine-Murray's handbook blossoms as a fresh edition 
every two years, and these frequent opportunities for revision 
enable the author to keep the book remarkably well up to date. 
In the present edition we find some 30 pages of new matter, 
most of them dealing with inventions and researches published 
since the date of the last edition of the book. At the same 
time a certain amount of obsolete or unimportant matter has 
been cut away. This substitution of new information for old 
is a process to be highly commended, and we are sorry not to 
be able to note that it has in this edition been applied to a long 
selection from the letter file of the National Electric Signalling 
Co. of America which has appeared in both previous editions. 

Among new sections are those dealing with crystal detectors 
and with formule and measurements of coupling and decre- 
ment, and there is a new chapter dealing with the Lepel appa- 
ratus. This latter chapter. it may be mentioned, is suggested 
to be, in passing, a sufficient description of the new Telefunken 
system, with the result that the system is treated very badly 
in this book. The space needed for a fair description of the 
system could, we think, easily and advantageously have been 
obtained by removing certain sections of the book that deal 
with systems and apparatus that have never worked. 


The Seven Follies of Science. By J. Puix. 3rd edition. (London, 
1912; Constable & Co.) Pp. ix. +231. 5s. net. 

Most of us have come across at one time or another attempts 
to produce perpetual motion ; but the impossibility of solving 
the problem is so obvious that a balanced mind would waste 
no time upon it. If, however, we take the case of the tri- 
section of an angle the impossibility is by no means so evident, 
and the problem is one that would appeal to many engineers. 
Thus. in the “ Philosophical Magazine” for April, 1912, Mr. 
Nevil Maskelyne gives what he states is a solution of this 
hitherto declared insoluble problem. The construction sug- 
gested is simple and ingenious, and usually gives a result 
sufficiently accurate for mechanical and gi raphical require- 
ments; but the error varies from a few minutes in the case of 
an angle of 30 deg. to more than 1 deg. in the case of a right 
angle. 

To anyone interested in such problems we can recommend 


Mr. Phin's book, which the author describes as a popular 
account of the most famous scientific impossibilities and the 
attempts which have been made to solve them. The book has 
been greatly enlarged since we reviewed the first edition some 
six years ago. To the discussion of the seven follies of science 
which then made up its contents—namely, (1) squaring the 
circle, (2) duplication of the cube, (3) trisection of an angle, 
(1) perpetual motion, (5) transmutation of the metals, (6) 
fixation of mercury, and (7) the elixir of life—have now been 
added " ever burning lamps," " a universal solvent," * palin- 
genesy " and " the powder of sympathy," together with an 
interesting collection of paradoxes, popular fallacies and 
errors, and a number of arithmetical problems. 

It is not fitting that we should here criticise the above, but 
we may mention that among the popular fallacies discussed 
by the author is the proverb " That lightning never strikes 
twice in the same place." To prove that this is incorrect he 
mentions various buildings that have been struck on several 
occasions. It would be interesting to know what, if any, 
system of protection against lightning was adopted after 
each occasion. 

The collection of words which convey erroneous ideas is of 
considerable interest. We notice that “ galvanic battery” 
is stated to be “a singular misnomer, which for a time was 
applied to what really ought to be called the voltaic battery, 
since the combination of two metals and an acid (or their 
equivalents) was really invented by Volta. Galvani had been 
dead some years before the voltaic pile or battery was given 
to the world." This may be quite true, but, on the other 
hand, it must be remembered that Volta had been following up 
Galvani's historic observations on the action of two metals in 
contact, and it is not altogether unfitting to give credit to 
pioneer research. 


— — 


APHOTOGRAPHIC METHOD FOR RECORDING CANDLE- 
POWER DISTRIBUTION CURVES.* 


BY HERBERT E. IVES AND M. LUCKIESH. 


The photometry of are lamps is peculiarly difficult because of the 
fluctuating character of their light. The use of an integrating sphere 
probably presents the most practical solution of the measurement of 
mean spherical candle-power of such sources, and an average value 
may be obtained from a scries of measurements not of prohibitive 
length. But when the object is to determine the distribution of 
candle-power about the source the measurementsare complicated not 
only by the fluctuations of total light but by the fluctuating distribu- 
tion. In order to obtain such measurements it is necessary to mako 
literally thousands of settings of the fluctuating source in terms of the 
steady working standard. ‘The usua! practice of employing a work- 
ing standard of very different colour from the lignt under measure- 
ment is also a source of inaccuracy. 

A photographie method is here deseribed for obtaining candle- 
power distribution curves which is peculiarly applicab!e to arc lamps 
and other fluctuating sources. In order to use photography a 
knowledge of the behaviour of the sensitive plate is essential; a 
study of the application of the photographie plate to photometric 
problems has been published elsewhere by one of the present writers.] 
It is sufficient to say that a close correspondence exists between the 
intensities of incident light and the resultant densities of the plate 
over a range of intensities of from 30 to 1 for a fast plate to as much 
as 100 to 1 for a slow plate. in the region of * normal exposure." If 
upon a normally exposed and developed plate one h ws in addition t5 
the pictures of the test surfaces pictures of a set of comparison 
patches of known relative brightness. it is possible by measurement 
of densities to find the relative brightness values of tho diflerent 
points on the test surface. This part of the apparatus may be very 
simply constructed by placing an incandescent lamp behind a sheet 
of opal glass (this glass forming one side of the box enclosing the lamp). 
Either by having the lamp placed very close to one end of the glass 
or by a series of absorption glasses, or both. any desired range of 
brightness m^y be obtained. Those mast be measured with an 
illuminometer, and by preference tho m»asurement should be mide 
from the point where the camera lens is to stand. 


* Abstract of an article in the * Electrical World." 
+‘ The Application of Photography to Photometric Problems," by 
Herbert E. Ives. “ Trans." Ul. Eng. Soc., March, 1912. 
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' For a surface to be illuminated by the lamp under test several 
possibilities were considered —a small surface on a radial arm, which 
might be rapidly rotated, a set of small surfaces shielded from each 
other's light by radial screens, or a cylindrical surface with its centre 
at the light source. A slight modification of the latter idea was de- 
cided upon. It is clear that the brightness of a ring or section of a 
uniformly diffusing reflecting cylinder will indicate the distribution 
of candle-power of a source of light at its centre in the common plane 
of the source and ring, provided the illumination of any point in 
the ring is due solely to the light source at its centre. "That this 
condition may be very closely approached is shown in the article. 

The test surface used consisted of a 180 deg. section of » 45 deg. 
cone. Its radius in the plane of the light source was 4 ft., its height 
bin. It was formed by mounting heavy cardboard on a specially 
constructed wooden frame. Measurement of the brightness of a 
shadow cast by a narrow rod at the brightest portion of the illu- 
minated surfaces showed it to be on white blotting-paper less than 
2 per cent. of the brightness alongside. A dark matte grey surface 
was used in the work, made by painting the cardboard with a 
mixture of zinc oxide and lampblack in alcohol, and the brightness 
of a shadow on it foll below 1 per cent. of the unshaded portion 
appearing—in fact, as black as the background of unilluminated 
black velvet. 

The complete apparatus is shown diagrammatically in Fig. 1. 
S is the test surface, L the light source (which should be arranged to 
rotate), B the background, consisting of a black cavity lined with 
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black velvet. D, D’ are sercens which prevent the light from the 
source striking the velvet background. A is the box of comparison 
patches illuminated by an incandescent !amp, L'. C is a small 
auxiliary surface, illuminated by a standard lamp, T, to be used 
where absolute candle-power values are desired. The photographic 
camera was placed about 15 ft. from L. With the lens used, the 
image practically filled the half of a 10 in. by 12in. plate In order 
to obtain an identity of the visual and photographic values a '' visual 
luminosity " filter was used. This colour screen, consisting of a 
mixture of certain dyes in gelatine,* when used with Cramer's 
spectrum plates gives a curve of action through the spectrum closely 
that of the eye. This screen was used because it was at hand. 
Probably certain visual luminosity filters on the market, if used 
with their appropriate plates, would have served sufficiently well. 

` The proper development of these plates, using metol -hydroqui- 
none, was determined by plotting photographie densities against 
the logarithm of intensities. A development of three minutes at 
room temperatures was found to be sufficient to give a development 
factor of unity—that is, a given percentage variation in illumination 
is represented by the same percentage veriation in transmission of 
the negative. By similar plots the proper exposure for different 
brightnesses of the collection of comparison patches was determined, 
in order that these should be evenly distributed about the region 


* " Distribution of Luminosity in Nature." By Ives and Luckiesh. 


“Trans.” LE.S., Vol. VI., p. 67. 


The typical procedure is as follows: The lamp whose candle- 


power distribution is desired is put in place; the lamp behind thg 
comparison patches is adjusted in voltage until the hrightest patch 
is somewhat brighter than the brightest part of the illuminated test 
surface. When this condition is attained it also means that the 
darkest patch is practically darker than the darkest part of the test 
surface, for in the former, as constructed, a range of 300 to 1 obtains. 
With the previously obtained correct exposure for the comparison 
patches the complete set-up is photographed and the plate de- 
veloped and tested for density on a Martens polarisation photometer. 
Corresponding densities on the test-surface picture and on the com- 


parison patches correspond to the same relative brightness ; hence 


a set of points is obtained giving the distribution of intensity around 


the source of light. 
As to how accurately the illuminaticn on the test surface corres- 
ponds with the candle-power distribution as determined by other 


means, this depends on the perfection of the test surfece—its true- 
ness of angle, its diffusing power, &c. In tho test surface con- 
structed the cardboard was carefully set at 45 deg. all along its length 
by wedges. The coating of lampblack and zine oxide showed less 
specular reflection than anything clse tested by us. There was, 
however, some tendency of the cardboard to warp, and the zine 
oxide-lampblack paint was not absolutely uniform, as some streaki- 
ness showed. 
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Fic. 2. —DisTRIBUTION CURVE or BARE INCANDESCENT LAMP. 


In Fig. 2 is shown the candle-power distribution curve of a bare 
lamp, measured photometrically, at a distance of 4 ft., by an indepen- 
dent laboratory. The circles represent the points determined 
photographically. There is excellent agreement except for the 
lowest illuminations. The deviation of these points may be du^ to 
errors in the photometric work, to inaccuracies in the determination 
of the brightness of the low intensity comparison patches, or again 
to the fact that the photographic plates used were not of plate glass, 
and therefore likely to be concave and of irreguler thickness of 
coating. On the whole, however, the agreement is good, and bv the 
use of plate-glass sensitive plates, and by calibration of the reflecting 
power of the test surface point by point, the outstanding differences 
would probably entirely disappear. 

These experiments were made with non-fluctvating sources, for 
which a photographie method offers no special advantages. but the 
results apply equally well to fluctuating sources, once the apparatus 
and photographic procedure are in shape to photometer a non- 
fluctuating source correctly. 

If the law connecting time of exposure with intensity of incident 
light were that these two factors, time and intensity. are equivalent., 
then the photographic method would be applicsb:e not only to 
obtaining distribution curves, but to obtaining actua! cand!e-power 
value. The law which actually holds is that for equa! densities on 
a plate It? —1T*, where I and : are the larger and small intensities, 
T and ¢ the larger and smaller exposure times and p is a constant 
of value usually between 0-8 and 1-0. In other words, a more 
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intense illumination is more effective than a correspondingly in- 
creased time of exposure with a low intensity. Applying this law 
to the case of two illuminations, one constant, the other twice as 
intense but acting only half the time, it appears that the latter will 
produce a photographie action greater than the former. For a value 
of p of 0:85 this exeess will correspond to about 7 per cent. It is, 
therefore, to be expected that the photograph of the fluctuating 
light from an are lamp will indicate « candle-power somewhat above 
its true mean value. 

This point was tested for the Cramer spectrum plete, for which 
p=085. A fluctusting illumination was produced by a slowly 
rotating sector over an opal glass opening. The illumination passed 
through three stages—high, medium and low —of 23, 19 and 10 units. 
Its meen volu? was caleulated and an exposure made to that illu- 
mination between two exposures on the fluctuating one. The 
fluctuating illumination gave a slightly greater density, correspond- 
ing io about 4 per cent. greater steady illumination. As this error 
is always in the same direction and probably will averege very nearly 
a constant —namely, 5 per cent.—it might be quite satisfactory to 
use the photographie method and make a eorrection of this amount. 
The result would, in the case of an are lamp, probably be as close 
as can be obtained by any present method. : 

Certain refinements and variations in the entirely experimental 
procedure here described may be expected to provide increased 
accuracy. These are the use of photographie plates made of plate 
glass and the ealibration of the illuminated test surface for reflecting 
power point by point. It is possible, also, that a cylindrical instead 
of a conical test surface might be more accurately made and be less 
liable to give an admixture of specular reflection. These are, how- 
ever, points to be settled by further trial on a larger and more 
technical scale, 


ELECTRICAL CHARACTERISTICS OF THE SUSPENSION 
INSULATOR..* 


BY F. W. PEEK, JR. 


Summary.—The object of this Paper is to show the general limiting 
features and characteristics of insulators in series and the cause of 
these characteristics. After discussing wet and dry flash-over tests 
on a number of insulators in series, the author obtains expressions for 
the capacity and voltage distributions across a string of insulators. 
The theoretical characteristics are then compared with test results. 


On the transmission line proper there are two electrical factors 
that fix the maximum voltage which may be uscd. First, the direct 
loss of energy into the air due to corona, second, arc-over or punc- 
ture of the line insulator. The invention of the suspension insulator 
a few years ago went a great way towards eliminating the second 
factor, and it seems probable that, with some exceptions, it will not 
be an electrical factor that eventually limits the voltage, but rather 
an economical or natural one. Although the suspension insulator 
as at present designed will be able to take care of transmission 
voltages for some time to come, it is important to look into the 
characteristics of the string of units in series with a view, possibly, 
of limiting line troubles, lessening the cost of line construction, &c. 


Method of Test.—Voltage was gradually inereascd on a single 
insulator unit ard gap setting until an arc followed, either at the 
gap or over the insulator. If the are took place at the gap first, 
new needles were plaecd in the gap and the distance between points 
was increased. This was repeated until the insulator arced over 
before the gap. Units were then addcd, one at a time, and the arc- 
over voltages determincd in a similar manner. 

No special difficulty shou'd be experienced in getting consistent 
test dita if the proper precautions are taken, of which the most 
vital ones are: (1) The necd!e points should be at a distance at 
Icast equal to the length of the gap, preferably twice the length of 
the gap. away from walls, &c. New necdles should be used after 
each are-over. (2) Water tube resistances should be placed in series 
with each needle. The resistances should be of such value that the 
short-circuit current is between 1 ampere and | ampere. (3) Care 
should be taken not to use generator field control of the voltage 
over too great à range and thus cause disturbances duc to wave dis- 
tortion and the unstable condition of a weak field. The same applies 
to the transformer. The potentiometer method of voltage control 
is best for careful work, (4) The power available at the test piece 
should be sufficient to allow a true dynamic arc to start before an 
appreciable change can take place in voltage or wave form. Often 
a white snapping arc will start across the gap; this should not count 
as à measurement, as it is generally caused by some disturbance. 
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(5) The test picce should not be allowed to become warm by arcing. 
(6) Temperature, barometric readings, frequency and size of needle 
should always be noted. (7) In rain tests, the character of spray, 
amount and resist2:nce of water, &c., should be carefully noted. 


Test Electrical Characteristics. —Fig. 1 shows the wet and dry arce- 
over voltages for different numbers of insulators in series. These 
are characteristic curves of the suspension insulator. It will be seen 
in the case of the dry arc-over tests thet if it takes e volts to arc 
over one insulator it will not take ne volts to are over n insulators, 
This is because the voltage along the string is not balanced, that is, 
the units do not share the voltage equally. The insulator next to 
the line takes more than it: share and ares over first, the others 
follow quickly in succession, and it generally appears as if the are is 
simultaneously over the whole string. It is convenient in comparing 
the suitability of different types of units for connection together in 
a string to use the ratio of the actual arc-over voltage of insulators 
to » times the are-over voltage of one insulator. This may be called 
the string efficiency. The efficiency curve is plotted in Fig. 1, and 
shows that the string efficiency rapidly decreases as the length of the 
string is increased. If the units are very close together arc-over 
will take place from line to tower. This will mean a low efficiency. 
but not necessarily due to unbalance. A condition of this sort may 
sometimes be advantageous if balance is good. 

The rain for the wet arc-over tests was obtained from nozzles that 
gave a heavy precipitation accompanied by a mist. The underside 
of the insulator was thus well dampened by the mist. The two rain 
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curves show the difference due to the resistance of the water. There 
would probably be little difference in an arc-over test through a very 
wide range of conductivity of the water. with precipitation on top of 
the insulator only. With the above type of precipitation, however, 
where the insulator is damped all over, the difference is marked. It 
is interesting to note the balancing effect the moisture has on the 
voltage distribution. The wet arc-over voltage of n units in series 
is about equal to » times the are-over voltage of a single unit. This 
wou'd not be the case if only the top of cach unit were wet, as 1$ 
shown by other tests plotted in the Paper. The curve for rain on 
top of insulator only shows unbalanced voltage similar to the dry 
tests, except that the are-over voltage is lowered. The moisture 
tends to balance the voltage because the leakage current is large 
compared with the capacity current. It should be noted that, due 
to the balancing. the wet and dry curves cross in Fig. 1, and that 
after a certain number of units are placed in series, the wet arc-over 
voltage is greater than the dry arc-over voltage. 

Fig. 2 shows arc-over and efficiency curves made on different 
insulators, the relative sizes of which are shown in Fig. 3. Note that 
(2) is the most efficient insulator (dry), and will actually stand 
higher voltages after seven or eight, insulators are placed in the 
string, than the larger units. The cause of unbalancing of voltage 
appears in the section under theoretical characteristics, an depends 
upon the ratio of the mutual capacity to the capacity to earth, 
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Theoretical Electrical Characteristics .—If à number of equal resis- 
tances, r, are connected in series in a string (with voltage E across 
the string), and à number of equal resistances, r,, to earth are added, 
the current through the first resistance r,, is (i,—7,), and the voltage 
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across the first resistance is e =(i,—i,)r, The voltages across the 
succecding resistances are 

e= (1,— 5 — y; e = (i 1$ t t)z Ke. 
It is scen at once that the voltage across the first resistance is 
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greater than the voltage across the second and so on. Also the 
greater the currents t4, ta, 2,,&c., the greater the unbalancing. 
A quite similar condition exists in a string of insulators,* except 
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that the resistance must be replaced by capacity. Let Fig. 4 repre- 
sent a string of suspension insulators earthed at one end, G, as at 
* The condition is also similar to that of multigap lightning arresters, 


Which has already been discussed in the “Transactions” of the 
Institute, 


the tower. 
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It is seen that each insulator may be represented as a 
condenser with a capacity ¢,, and that each connecting link and cap 
may be represented as a condenser with a capacity v; to earth. 
Greater capacity eurrent passes through insulator (1) than through 
insulator (2), &c., hence, the voltage across insulator (1) is greater 
than across insulator (2), &c., or, the voltage is not balanced along 
the string. The greater c, is compared with c, the greater the un- 
balancing. Also the greater the number of units in a string the 
greater is the unbalancing. 


KV. 
ESRT ONERA X 
HERPES REB . 
ZI E E : 
ie E RR BRE HL 
EXCITET CE ded EK ? 
EIE ZEE gs se 
SO era : 
HAART 
BERN. ARR ERNRBN : 
TYT] EDERN 
eet lc uL. ti 


Lanne i 
aN d diy qur 


AN ASSUMING ARC/OVER VOLTAGE OR Lb 
Nn A SINGLE UNIT, TAKEN ALONE.IS 100 KV. EXER 


9 10 11 12 13 14 15 16 
NUMBER OF INSULATORS 


Fic. 5.—CarcvrATED ARC-OVER VOLTAGE OF n I^ sULATORS IN SERIES. 


The author next obtains expressions for the total capacity and 
voltage distribution of a string of n insulators. 
The total capacity of a string of » insulators is 
pus | 
i T 
2v, + C—C, &e., 


writing fraction to n— 1 of the 2, +¢, terms. 
The voltage across the first or line insulator of string of n is 


E L 
e=  (k— 1), where x=c,/e,, and k=". 
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The author proceeds to calculate the characteristics of insulators 


in series. for different lengths of string and different values of a 
using the above formulas. E 

Fig. 5 gives calculated values of total arc-over voltage for different 
numbers of insulators in series, and is similar to test curves. Fig. 6 
gives calculated efficiencies as defined above. 

It is to be noted that while, theoretically, when reactance and 
resistance are not appreciable, frequency does not enter into the 
voltage distribution at the high voltages where surface leakage or 
corona starts, and at arc-over frequency would be a factor. Thus, 
for very long strings of small insulators it might be possible to arc- 
over the insulators near the line without arcing over the whole string, 
due to the fall of potential over the are resistance. This resistance 
would vary with the frequency. At very high frequency it is neces- 
sary to consider reactance. Before surface leakage starts, as at 
operating voltages, the distribution should be substantially as given 
above. As the voltage is increased, corona forms first on the line 
insulator, and probably generally increases the mutual capacity c, 
without materially changing c,. In this way a sort of automatic 
grading takes place, and the distribution by arc-over often indicates 
a much better distribution than exists at operating voltage. Hence 
it seems that the arc-over would not always indicate the best insu- 
lators for all conditions of service. As, for instance, with surge, 
sudden impulse, lightning, or transient voltages, a bad operating 
distribution would probably mean not/flesh over, but; punctured 
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porcelain, or the porcelain would puncture before corona could 
form to distribute the stress better. In selecting an insulator, 
therefore, it would probably be best to specify a certain arc-over 
voltage and string efficiency. 

Finally, the author makes a comparison of test characteristics and 
theoretical characteristics. In the first case considercd, the test 
values follow the theoretical eurve rather better than would be 
expected, end seem to indicate little change in c,/c, due to corona, 
and small leakage up to the flash-over point. Another case shows 
the effect of automatic grading due to corone end leakage. For 
short strings the points followed the curve for c,/c,— 10, which, if 
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Pic. 6.—CALCULATED STRING. EFFICIENCY. 


continued, would give a very low flash-over efficiency. Automatic 
grading, however, came in and the points gradually shifted up to 
the curve c¢,/e,=20. The actual value of c,/c, under operating 
voltage was probably between 5 and 10. Thus, while arc-over tests 
for long strings may indicate a fair efficiency, the insulator is really 
operating at à very bad unbalance of voltage. 


CORRESPONDENCE. 


| EEG 
ELECTRIC VEHICLES, ELECTRIC COOKING AND 
" OTHER USES.” 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: It is with great pleasure that I have read your account 
of the LM.E.A. Convention at Harrogate in my four weeks’ 
old copy of THE ELECTRICIAN, and I note that at last Maryle- 
bone and West Ham are not alone in realising that there is a 
commercial side to the profession. Prominence is now being 
given to those '* other uses" of electricity that are to have 
such a great effect in the general reduction in the price per unit, 
which is. after all, what we are striving after. 

Curiously enough, not a single word was said about the most 
profitable off-peak load of all, that of charging batteries for 
electric cars. Surely our engineers at home realise that the 
electric car is something more than a probability, more even 
than a possibility, that it is a live reality. At the present 
moment something like £5,000 a week is being paid in the 
United States for electric current for vehicles, and all taken 
“off the peak." Does £20 represent the corresponding amount 
in Great Britain ? 

The great supply authorities of America are using electric 
cars almost exclusively for their delivery work, one company 
alone possessing over one hundred trucks. I doubt if the 
electrical firms in England have one between them all. 


There is absolutely no reason at all at the present day why 
chief engineers and superintendents should use petrol cars for 


the travelling work of their districts. Electric cars witha mileage 


up to 150 miles per charge can take their place entirely, and do 


so at an annual charge of fully 20 per cent. less than their oily 
prototypes. 

The success of the electric car (particularly if the alkaline 
cell be used) is already assured ; only the example of their use 
in daily work by a few electrical engineers is needed to develop 
the finest *' off-peak " load that exists. The popularity of the 
electric pleasure car in America is best exemplified by the case 
of Denver, a town of 200,000 people, with 900 electric cars. 

Mr. H. H. Holmes deserves the thanks of engineers for his 
outspoken criticism of electric cookers as hitherto made. Per. 
sonally I feel particularly bitter against manufacturers who 
could send out, 8,000 miles from home, contrivances full of 
children's glass beads and mechanical defects—apparatus 
which would never have got through the standard 1,000 volta 
test of a switch shop. 

Equally to blame with the manufacturer for the delay in 
electric cooking are the majority of electrical men, who by 
simply dismissing the subject by the one word “ unreliable ” 
refuse to use electric cooking in their own households and so 
help to introduce the apparatus. 

At the present moment what we require from electrical 
engineers for the greater development of this load, is faith in 
electric cooking, and then, a long way afterwards, a few reliable 
electric cookers, and in the meantime—use them. 

I notice that the gas interests advertise weekly in “ Punch,” 
an example that might well be followed by the electrical com- 
panies. The consumer is far more likely to see an advertise- 
ment in the “ Strand" or a similar magazine than in the pages 
of the electrical papers. We have still to wait for a whole page 
in one of the big newspapers to be devoted every week entirely 
to the education of the general public in the use of electricity. 
I have found this page to be of enormous use, even out here. 

I trust that these views of one living in this newest of old 
countries—China—may be of interest to you.—1 am, &c., 

Shanghai Municipal Electricity R. A. WiLLiAMs. 

Department, July 25. 


THE DESIGN AND INSTALLATION OF TRANSFORMERS 
FROM AN OPERATING POINT OF VIEW. 


The following interesting informal discussion on transformers 
took place at a recent meeting of the South African Institute 
of Electrical Engineers, and is reported in the “ Journal” :— 


Mr. C. W. R. CAMPBELL introduced the subject, considering it from a 
purely operating and chicfly mechanical point of view, the point of view 
that is not often found in text books. He deali chiefly with three-phase 
transformers, and first. took the iron circuit of the transformer. He did 
not think, from the operating point of view, that the shape of the dis- 
position of the iron circuit mattered very much; the important things 
were the various methods of securing the core and the yoke together. 
It was important to avoid, as far as possible, the inclusion of any of the 
supporting and tying arrangements in the iron circuit itself. That 
invariably led to trouble sooner or later. There were numerous devices. 
He had had experience of à good many transformers, small and large, 
in that country, depending a good deal for elignment of the yoke on 
small dowel pins set between the faces of the yokes and the limbs. That 
was, he thought, a very wrong practice, because it invariably happened 
in transport or erection that they got slightly out of line, and he had 
scen those dowel pins fuse up in the iron in four or five cases through 
local heating. A far better arrangement for sccuring a proper aligament 
was the method of having a good deal thicker plate on the outside of 
the yoke overlapping the limb slightly, or vice versa. Of course, in the 
design of the transformer as a whole, one hal to consider how far they 
might overlap. "The space allowable for the coil when the plate was on 
the yokes had to be considered. Then, in holding the yoke down to the 
limbs, there were many methods used. He thought the principle of 
angle iron running the whole length of both yokes, and held together 


with long bolts, was really incorrect. It might be cheap, but it was 


wrong. By far the best method was a cast-iron eap over the whole of 
the yoke. In considering core and shell type transformers, in the core 
type, connections could be very readily brought out, and, when brought 
out, the ends of the connections could be led quite clearly away from the 
actual windings. In the case of the shell type it was necessary to bring 
them up from all points, generally above the transformer. Consequently, 
with any trouble in connections or any of the various arrangements above 
the transformer for making tappings, molten copper, &c., dropped inside 
or between the coils, and were very difficult to clear, This might not 
give trouble at the moment, but sooner or lote it was bound to do s» 
That, he thought, was a failing with a great number of shell-type trans- 
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formers. With regard to the coil itself, a very important point was the 
method of holding it in place, especially with loads that were liable to 
change very rapidly, such as hoisting loads. Coils could move very 
easily under those circumstances, especially if not exactly centered in the 
first place. A method to be avoided, and one which was commonly used 
in three-phase transformers (being à cheap method), was to run along 
the top of all the coils at each side an angle or tee iron, and, of course, 
along the bottom in the same way, the angle irons being bolted together 
by long bolts passing between the coils, two on each side. All insulating 
materials were not of exactly the same thickness, and it was impossible 
by that means to tighten up all the coils to the same degree. If the 
slackest coil was to be firmlv secured, the remainder were bound to be 
overstrained. The best method was to secure each coil separately by 
means of a cast brass or gunmetal cover of open design, carefully designed 
so ax to produce no eddy currents, or as few as possible. In that way 
one could treat each separate set of coils as one unit, which was extremely 
important. In assembling the coils on the limb, from an operating point 
of view there was no doubt that the simplest and best method was the 
sandwich method. The concentric method —the method often adopted— 
with the low tension inside the high tension, led to overerowding as a rule 
where the terminals were brought out, and especially in thosc cases where 
the low-tension coils were wound in several sections and perhaps paralleled 
outside. The concentric method always improved the arrangements 
for bringing the ends out and arranging them in any manner one wished. 
With regard to the shape of coils, he felt strongly that the most useful 
shape was a circle. It was far easier, especially in a country like South 
Africa, to re-wind a transformer that hd its coils circular. From the 
manufacturing point of view, however well these coils were made, they 
were always weaker at the corners when in square or oval section. The 
importance of considering the bringing out of coils to avoid awkward 
connecting up was not always considered bv manufacturers. It was 
extremely easy in a factory to assemble the transformer, to bring out the 
end turns and make all sorts of weird angles in the connections, but it 
was extremely difficult to the operating man to follow out all these 
things after à serious breakdown, when the whole thing looked like a 
mass of seaweed. He had had a case where it was impossible to trace 
the thing at all until one transformer was obtained which was supposed 
to be similar. All end turns should be brought out so that all connections 
could be made straight, either horizontally or vertically, except those 
connections between sets of coils, which must in many cases. go at an 
angle. Various connection schemes were more useful than was generally 
considered to be the case. He did not see that, from the manufacturing 
point of view, it was a difficult matter to make every 2,000 volt trans- 
former that was turned out a 500-volt transformer also. It would be an 
extremely useful thing if this were arranged. These seemed, more or 
less, standard voltages, and it was useful to be able to change over 
whenever one wanted. Jt need not necessarily be done above the oil ; it 
could be done under the oil, because if one had a change like that to make 
there was always sufficient time. It might be considered whether it was 
alwavs necessary to bring end connections up out of the oil. He saw 
very little use, as a rule, for that. There was usually plenty of time, and 
the alternative considerably simplified the transformer connections and 
improved it to a great extent from the mechanical standpoint. Most 
transformers which had numerous tapping: had far too long end con- 
nections; he recalled transformers with the end connections nearly 5 ft. 
long, only secured at the top, and soldered to the end of the coil, this end 
being left to look after itself. Sooner or later that ended in disaster. 
On breaking off it was sometimes lucky enough to come clear, but it 
frequently also made a serious earth, and sometimes short-circuited to 
another lead. All end connections should be secured very soon after 
they had left the end of the coil in à very firm manner to the general 
structure of the transformer. With regard to terminals, it depended 
more of less whether one wanted a series of tappings or not ; but there 
was one point on which he sought enlightenment. He distrusted very 
much indeed transformers for high tensions which had their terminal 
connections coming out horizontally in the side of the case. It was a 
common experience with transformers in which the leads went in hori- 
zontally through the side, with a sharp bend down to the transformer, 
that any serious surging invariably led to arcing from the lead inside to 
the case. This trouble was much rarer with transformers with leads 
straight through. There was one interesting point—this generally seved 
the transformer itself. but still it was annoying. ‘The effect of the bend 
was, of course, a choking effect. With regard to various tappings, the 
use of terminal boards was, of course, common. ‘The ends of the coil 
were brought up to a terminal board of some description or another, end 
cross connections made on this as required. In many caves these boards 
were of a somewhat fibrous material. This, he considered, was a mis- 
take, and in experience had proved itself so. The fibre, from the heat 
and the soaking in oil, warped, and all sorts of trouble in the end con- 
nections happened. Marble was a useful material, but it was extremely 
apt to crack in transit. He thought that a fairly thick porcelain board 
properly moulded would meet the case extremely well. Holes could be 
made large enough for the bolts coming through, and also bushed to 
prevent breakage. The bolting and tightening up of the terminals, top 
and bottom, should be entirely independent of the porcelain. A bedding 
could be made on any iron structure quite satisfactorily. One point 
about end connections which was seldom noticed was the inadvisability 
of slotting the cross-bars. The ordinary cross-bar, with two holes for 
making a short connection, was frequently slotted in order to render it 
more convenient in changing over the connections, so that the bolts were 
simply loosened and the connections slipped over on to another nut. 
He had found this in practice to be very harmful, and on some connec- 
tions one would get three or four of these slotted bars carrying the whole 


current of the transformer, with practically only about 25 to 30 per cent. 
of the total cross-section necdcd. He mentioned that two or three 
terminal boards of tibre had been entirely burnt out without the slightest 
breakdown—no burning of the copper at all—merely through local 
heating. Fortunately, the diagnosis was quite simple with the thermo- 
meter. A useful method of bringing out end connections where several 
tappings were required was the concentric method. One connection 
would be a single bolt; then came the insulation; then a cylinder ; 
then insulation again; then another cylinder. These were all brought 
out at the top through a porcelain insulator. This was extremely uscful, 
providing the insulating material was not skimped. It was not always 
useful, though, to have tappings outside. From the consumer's point 
of view it was practically useless. From a supplier's point of view it 
was often useful, because one might have to change the tappings in a 
hurry. 1f four transformers were on load and three were required, that 
meant there was only one transformer available to change. That was 
changed. Then the next operation was to change one more. That 
meant that only two-thirds of the load could be taken while the work was 
being done, because the next operation would be to put the two in parallel 
again. They could not be paralleled on different tappings. From a 
power station point of view, the outside method of tapping connections 
Was extremely useful, and, if properly designed, the concentric method 
was the most useful and the simplest. Of course, it went without saving 
that all tappings should be on the neutral. Double-voltage transformers 
were a nuisance in every respect, and hardly worth worrving about. 
With regard to the case, it must be, in the first place, strong. They were 
generally simply of cast iron, but where one dealt with larger powers 
one must remember the question of radiation of heat, and the cast-iron 
case would be hopeless, The corrugations should be as deep as possible. 
With regard to the oil, a great 1nany cases nowadays had outside wings 
for the oil to circulate in for cooling purposes. He did not know that it 
was very necessary. A really good oil.cooled. transformer should be 
quite satisfactory in the ordinary case. ‘The case should be as thin as 
possible consistent with mechanical streng:h. An important point was 
the securing and fastening of the outside to the base, and it was important 
that the top of the case should be mechanically so strong and so well 
secured to the base that no damage would arise in lifting the case with 
the transformer and oil from the ground. He had seen many cases that 
would not bear that test. The cover was an extremely important thing. 
One common form was a sheet of iron dropped over the top with merely 
small angles to keep it in place. It was sometimes found that there was 
a considerable amount of deposit of dust inside, which was very un- 
desirable. A small transformer could be readily handled with a cast-iron 
cover overlapping the sides, and that was satisfactory from all points of 
view; but in the case of covers that were oil-tight an important point 
arose in that over the very large arca that had to be tight it was ex- 
tremely difficult to get a satisfactory joint. In all covers that were oil- 
tight it was necessary to have an expansion chamber. Transformers of 
this type should have a stiff angle or channel iron running round the 
edge of the flat cover, so that it could be pulled up tight the whole way 
round, With regard to the method of keeping the transformer in its 
place in the case, there was often merely a rough guide. Transformers 
had a habit of moving about in their cases. Some manufacturers pro- 
vided in the bottom of the case yuides for two corners, one at each angle. 
That might be sutlicient when the transformer was being put into its case, 
but it would not always remain central, especially in the case of noisy 
transformers, which wandered around tremendously. He remembered 
one transformer that in two weeks shifted 2 in. from the side of its case, 
and it could hardly be noticed that the case was at all out of level. 
There was no appreciable vibration of the ground near. In securing the 
transformer to the top, and to secure it vertically, in most cases two straps 
on each side were used, which were bolted by a small bolt to the side of 
the case. Of course, that ought to be all right when installed, but during 
transport it was useless. To make a sound job there should be no need 
for this. The structure holding all the coils and the iron and the end 
connections should be absolutely secure in itself, and if a sound arrange- 
ment on the base of the case was provided to prevent it moving there 
would be no need for anything from the top excep: for the purpose of 
transport, when some temporary arrangement might be made—in fact, 
wood would be the best thing to use. Many manufacturers failed with 
regard to transport. "Transformers were generally carefully labelled 
“ This way up," but they should be built into their packing cases so that 
they would not be damaged if laid on their side, except, of course, in very 
large sizes. As a rule, if a transformer happened to be tilted, it was a 
hopeless business. A great deal to improve matters could be donc in this 
direction. "The oil question he did not propose to discuss. He felt that 
there should be a fairly large quantity ; preferably the containing case 
should be tall and fairly narrow, regard being had to requisite clearances. 
Unless this was done, the method of providing wings was most useful. 
In the iron core he had frequently found excellent arrangements 1n the 
way of corners cut away to allow the circulation of oil up the side of the 
core, but most of that had been invalidated by the fact that the yoke 
covered them up. It was important that the yoko should allow free 
egress of the oil. In the case of concentric transformers, it was com- 
paratively easy to allow sufficient space between the insulating bobbin 
and the coil and the low and high-tension coils to get sufficient circulation. 
The question was more serious in the case of the sandwich coils one on top 
of the other. One had to keep the high and low tension well separated. 
Egress must be allowed under the coil round near the limb and back over 
the top of the coil to the outside. In many transformers this was over- 
looked, with consequent overheating. He was not considering the case 
of extremely large transformers with outside methods of cooling. The 
ideal method of cooling a transformer without special water-cooling 
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devices would be to have a coil outside the building if possible for each 
transformer; but that would be expensive, and at the present stage of 
transformer manufacture more or less unnecessary. One might be able 
to build larger oil-eooled transformers with outside cooling.  Glancing 
at a well-known pocket-book of recent date, he found it was laid down 
that 500 volt k.v.a. was the largest size one could go to in oil-cooled 
transformers. That was wrong. He knew very many transformers of 
1,000 k.v.a. running extremely satisfactorily at all loads. With regard 
to installation, one was in the habit of putting a small transformer away 
anywhere and leaving it to itself. The building in which it was situated 
should be placed where it would get the least sun. A window in a trans- 
former house or chamber where sun could get in was an abomination. By 
leaving the door open on entering there would be plenty of light. Ven- 
tilation was highly important. Ventilators on the roof or at roof level 
were a necessity. Ventilation on the floor level was best arranged by 
à cross arrangement of duets under the transformer, led into the centre 
from the outside, so that the air could enter in the centre and go up all 
four sides. In the case of a transformer with wings it was preferable to 
lead it up between the wings, as experience had shown. Jn connection 
with the position of the transformer in the chamber, in the case of 
chambers where only one transformer was installed, this should be placed 
ro that there was the greatest possible space around, consistent with the 
price one could afford for the building. He thought it was important to 
get free circulation of air. The position depended greatly on the arrange- 
ment of the leads. It was highly important that the high-tension leads 
should be arranged at the back and the low tension in front ; not that 
low tension was always less dangerous than high, but there was less 
danger to life, and it was far easier to arrange for access to one's thermo- 
meter pockets, and the low-tension leads might be safely insulated if 
desired. Very few small transformers had any arrangement for finding 
the temperature, and, after all, the life of the transformer depended on 
temperature. Every transformer of any importance should be fitted 
with a thermometer pocket and a thermometer, and constant readings 
should be taken. One could not tell by putting one’s hands on it whether 
it was dangerously heated or not. The thermometer was the finest 
diagnoser of trouble one could possibly have. It was important to have 
the thermometer in the right place—where the hottest oil was—which 
was simply a matter of study of the position of the transformer itself in 
the case and the probable cireulation. Air-cooled transformers were out 
of date, but were extremely useful in small sizes. They were handy, and 
easily altered to any different ratio one might wish, and in South Africa 
there was no need to fear dampness. Up to 10 kw. he did not see why 
they should not be used. In big sizes they were extremely ex pensive and 
awkward to handle. Transformers should always be arranged so that 
one could transport them with the oil in their case ready dried out. lt 
could only be done up to sizes of 1,000 kw. In arranging transformers 
in a chamber, arrangements should be made for lifting them out of the 
case; a joist above the transformer exactly central would do, so that 
tackle could be fixed to it and sufficient head room allowed so that the 
transformer could be brought out and dropped on to planking above the 
case for ease in repair or examination, Reverting again to the oil 
question, he mentioned an extraordinary examplo. A 10,000-volt trans- 
former had been running for three. vears with 50 or 60 per cent. full load. 
They had never been able to look at the inside, but it seemed satisfactory 
and quite cool. During a lightning storm one of the leads burnt out 
inside, which necessitated pulling it out of its case. They then found 
the oil was practically solid, It was an extraordinary example of lack 
of circulation, but plenty of good insulating material in the transformer 
saved it. ‘There was a habit of referring to transformers as so many 
kilowatts. It should be insisted on that the transformer capacity in 
kilovolt-amperes should be given. He would like very much to hear 
from members their experience of the ordinary heating of a small trans- 
former. 

The President (Mr. J. H. RipokR) said he was sure it would have done 
transformer desigaers good to hear what Mr. Campbell had to say, and he 
hoped they would read it when the * Journal " was published. 

Mr. G. H. B. BERNARD remarked that. Mr. Campbell’s reference to a 
transformer whose oil was found to have been completely soliditicd by 
oxidisation reminded him of a device recently introduced for the purpose 
of overcoming this difficulty. In addition to oxidisation of oil, the usual 
form of transformer design resulted in moisture being drawn into the 
transformer. Clearly to understand the action of the device mentioned 
it was necessary to consider the causes to which oxidisation and the 
increase. of moisture were due. Oxidisation had been found from 
laboratory and other tests to result from air being brought into contact 
with heated oil, and moisture was found to have been drawn in with the 
air as the oil level rose and fell with varving temperature. The moisture 
in suspension in this air condensed on the transformer cover as the oil 
cooled down, forming into drops which sank through the oil on to the 
windings. The usual type of transformer tank consisted. essentially 
of a box with a cover. It was impossible for oil completely to fill the 
tank at all times. Consequently, a certain volume of air must always 
be in contact with the top laver of oil. This top layer was always the 
hottest, and was gradually oxidised by the air in contact with it, and as 
successive lavers rose to the top they in turn oxidised and thickened. 
The device above referred to consisted of a small expansion tank mounted 
above the transformer cover, and connected to it by an inverted U 
tube. The main tank and U tube were always filled with oil, and the 
bottom of the U tube was always below the oil level in the expansion 
tank. Consequently, the main tank was filled with oil under slight 
pressure, which completely excluded air, the syphon tube being also 
permanently full of oil. The results of this arrangement were four in 
number: (1) No air was present in the main tank ; (2) the oil surface in 


contact with air was much reduced ; (3) this surface was relatively 
cool ; and (4) any moisture which was drawn in would form on the upper 
side of the cover of the expansion chamber. ‘This moisture would sink 
to the bottom of the expansion tank, but there was little chance of its 
accumulating to such an extent as to be syphoned back into the trans- 
former over the knee of the U tube. Accumulated moisture could be 
readily drawn off by means of a small tap at the bottom of the expansion 
tank. A similar tap at the bottom of the main transformer tank enabled 
samples of oil to be drawn off to sec if any foreign matter had collected in 
the main transformer. Since, however, foreign. matier must enter 
through the expansion chamber, and was generally either a scum or a 
sediment, it was extremely unlikely to be sy phoned back into the main 
tank. ‘This arrangement had been put through exhaustive tests and had 
been found so successful that the firm who int-oduced it were fitting it 
to practically all transformers above about 10 k.v.a. With regard to 
supporting the outgoing terminals, Mr. Campbell had suggested using a 
large block of porcelain, through which the outgoing leads could be taken. 
It seemed that a piece of porcelain of this size must be very difficult to 
manufacture with sufficient. dielectric strength, and at the same time 
sufficient mechanical strength. to withstand sudden shacks. He did not 
see how it could be manufacturcd successfully without bushes for taking 
the conductors, and he therefore thought it would be equally effective to 
have porcelain bushes only and to support them on metal. 

Mr. L. B. WoopwonuTI discussed the manner in which transformers 
were held in the containing case. Speaking from the mining side, he 
remembered that when clectrification started on the mines some two or 
three vears back there was a great demand for transformers. On one 
of the mines two transformers arrived, the sizes being 250 k.v.a. and 
500 k.v.a. When the cases were opened, and the transformers inside 
the tanks were examined, it was found impossible to put cither into 
service, owing to damaged coils and laminations due to severe handling 
in transit. ‘Transformers arranged differently by another firm arrived 
quite satisfactorily. Another point was the shipment of transformers 
complete with oil-filled case. Some two vears ago a mine plant had to be 
started in record time. ‘The step-up and step-down transformers arrived 
full of oil, and tested very well, and were put into service at once. A few 
months hack two more transformers were urgently required, and upbn 
arrival it was found that the transformers and containing Cases were in 
separate cases. It took a weck to dry everything out and get the appa- 
ratus ready for service. It was a pity that manufacturers did not study 
this question more, end arrange to send out large transformers ready 
filled. so as to be ready for instant service. 

Prof. W. BUCHANAN thought that it would be well if the operating 
engineer could have some practice in designing, for he then would adopt 
a more sympathetic attitude towards the manufacturer, and be able to 
see why the best machines were not likely to be had at the lowest prices. 
Regarding porcelain terminals, it was very diflicult to mould large pieces 
of the fine grain required to give high electrical resistance. Having once 
to construet a transformer of 150,000 volts, all the principal makers were 
asked to quote for the large terminal insulator, but practically only one 
firm quoted, and the time they took for delivery was more than double 
that promised, while the castings arrived with such serious cracks that 
micanite bushes had to be uscd to mount the insulators upon. Mr. 
Campbell's remarks to the effect that the rating of a transformer depended 
only on kilovolt-amperes was not strictly correct, as this neglected the 
effect of power factor. The magnetic leakage was much greater when 
the power factor of the load was low than if non-inductive ; this leakage 
flux caused eddy currents in the windings that frequenily consumed as 
much power at the loss due to ohmic resistance. With reference to the 
difference between core and shell tv pes, the advantage due to the circular 
coil claimed for the former need not be admitted, for with the shell type 
this was also obtainable bv having the eross-scetion of the laminations 
equal to a square with bevelled corners. Many air-cooled transformers 
were working satisfactorily with a temperature rise of 1007 F. measured 
by thermometer and of 120 deg. measured by resistance. With impreg: 
nated coils the insulation did. not deteriorate, unless the temperature 
reached 250° F., when the cotton covering charred and got britile. 

Mr. G. A. WERB said that some vears ago he had some transformers 
which at light loads used to get very hot, but when loaded up to approach- 
ing their normal full load capacity the temperature would drop con- 
siderably. ‘This no-load heating effect of the iron was some time after- 
wards used for drving out new transformers very successfully. 

Mr. A. G. F. HEATHER noticed that in the majority of cases manufac- 
turers guaranteed a certain temperature rise above the surrounding 
atmosphere, but took no account of what the temperature of the atmo- 
sphere was. The thing that determined the life of the transformer was 
the ultimate temperature of the windings. He was not in agreement 
with Prof. Buchanan's statement that a transformer could be worked 
at 250° F..— Of course, Prof. Buchanan referred to the temperature of the 
windings, and the temperature as ordinarily measured was the tem- 
perature of the oil. Actual charring might net begin in the insulat ion 
until a temperature of 250 dep. was reached, but nearly ell insulating 
material deteriorated repidly before reaching a temperature of 250 deg. 
He was a strong advocate of running transformers under a head of oil. 
One difficulty was that the cover was never tight, although theoretically 
it should be. It was common practice to insert calcium chloride in 
expansion tanks for absorbing the moisture from the incoming air. 

Mr. C. S. WRIGHT quoted a case which he thought unique, A trans- 
former was subjected to a high temperature due to external fire. After 
the fire was extinguished the transformer was tested and stood up t9 
pressure. The ratio was 40,000 to 21,000 volts. After putting the trans- 
former on load the temperature rose rapidly and the transformer was 
switched off. On testing cach phase no fault was found with the trans- 
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former coils. lt was agun switched in, and the temperature again rose 
some 20 C. within an bour. lt was necessary to take the transformer out 
several times in 24 hours. He was under the impression that it was due 
to the eddy currents at no load, but after a full load test the temperature 
rise vas the same as before. "The transformer was eventually taken out 
of commission and stripped, and it was found that the laminations of one 
leg were burnt in some case right throngh several lavers without the 
failure of the h'gh-tension insulation. With regard to the ventilation 
of transformer chambers, he had noticed in some cases that an air duct 
had been built underneath the transformer in the floor, and the outer end 
of the air duct was outside the door, rising to the same level as the inner 
end of the duet-—that is, a right-angled channel forming a well. He had 
known cases where transformers burned out, and he had also known a 
case where a hole was blown in the case of the transformer itself. The 
oil fired and ran all over the place. In the case of a ventilating duct 
with right angles, the burning oil could run down into the well, and the 
draught from the outside would have a bad effect on the inside of the 
chamber. Ina good many cases the outer end of the duct was kept level 
with the bottom floor of the duct, and, therefore, below the level of the 
chamber floor. Tn some cases of concentric connections he had known 
the insulation to fail. It might be due to the imperfect insulation between 
the concentric connections, although at the same time the pressure 
between the connections was never more than 1,000 or 500 volts; but, of 
course, with a failure of insulation of the concentric connection of one 
phase a decided out of balance would result with the other phases. He 
thought it was better to have the tappings inside the case. It certainly 
meant more time taken to make the necessary alterations in tappings, 
and that from a maintenance point of view wes certainly à question to 
be considered ; but he really thought the tapping; inside the case on the 
top of the transformer, as Mr. Campbell quoted, with the terminal board, 
were preferable to a concentric connection. 
The discussion was then adjourned to the next mecting. 


THE BRAY ELECTRICITY WORKS EXPLOSION. 


Our readers will be pleased to learn that the chief engineer of the 
municipal electricity works (Mr. W. J. U. Sowter) has so far recovered 
that he hopes to leave the private 'nursing home next week, his 
legs where amputated having now completely healed up. The 
assistant engineer (Mr. McDonnell) has been in charge of the works 
since a week after the accident, and he has fully recovered from the 
effects of the recent explosion of the blast receiver of a Diesel engine. 

The Council have obtained the following reports on the explosion : 


‘Lhe chief engineer of the National Boiler & General Insurance (o. 
(Mr. E. G. Hiller) reported as follows: * The explosion consisted of the 
development of explosive energy in the blast receiver, which destroyed 
the blast receiver and caused other damage. Apparently this explosive 
development occurred owing to the combination of the oxygen in the 
blast receiver with oil in the receiver or its passages. The fragments 
of the receiver and its connections were carefully examined, and | have 
to sav that there are no indications of any defect of construction or 
condition which would account for the explosion. We have no record 
of any preceding accident of a like nature in connection with engines 
of this type. The accident must be looked upon as unique, and we have 
no evidence whaiever on which blame could be fairly attributed to any 
person.” 

Mr. Wm. Ross, M.[.Mech. E., and Dr. Lilly have submitted an interim 
report into the causes of the accident, which reads: * We find that the 
explosion in the Diesel engine was due to the use of pure oxygen instead 
of air. The builders of the engine were eoguixant of the fact that oxygen 
was being used for starting the engine (as stated in your engineers letter 
to them of Feb. 15, 1912). [t appears that the use of oxygen for such a 
purpose in engines of this kind is dangerous. ‘This explosion resulted 
from its use. A egreful examination of the Diesel engine and of the 
Weeckase of the air injection cvlinder, &c., shows that the explosion was 
not only one of great violence, but also of extreme rapidity. From this 
We infer that something abnormal must have taken place. ‘The explosion 
occurred during the starting of che engine after a period of idleness for a 
few divs. We have ascertained the following facts: (1) Before starting 
the engine the blast evlinder and one starting receiver were partially 
charg «d by oxveen under pressure (ordered from and supplied by Messrs. 
Mason, of Dublin). (2) On starving, the engine cylinder was connected 
with the starting receiver in the usual wav. The effect of this was to fil] 
the engine evlinder and connections with the air highly charged with 
oxygen. (3) On changing over the engine to run on fuel supply and blast 
the explosion or explosions took place. (4) The condition of the engine 
and the wreckage point to the conclusion that the explosion was caused 
by the presence of the oxvgen with fuel, somewhat in the following 
manner: Near the completion of the compression stroke of the engine 
the compressed air being charged with oxygen and fucl, exploded in the 
engine cvlindcr, with a rise in pressure far above that obtained under 
the usual working conditions with air. This pressure exceeded that in 
the air injection evlinder and pipe connected to the fuel valve, the flame 
from the engine evlinder ignited the mixture and caused the explosion 
to be transmitied through the connecting pipe to the air injection 
Cylinder. (5) The condition of the wreckage of the air injection cylinder 
indicates that the explosion was instantancous, and gave rise to enormous 
pressure, This was probably due to a rich mixture of nearly pure 


oxygen and oil vapour in the cylinder. (6) There has been no provision 


made in the plant for an independent air pump to renew the pressures 
in the air cylinders should the pressures be lost from any cause." 

The deputy electrical engineer (Mr. D. EF. McDonnell) reported that 
“On Sunday, July 7, the starting air of the Diesel engine was lost, and, 
following the instructions of the engine makers, Mr. Sowter sent to 
Dublin for a 40 ft. cylinder of oxygen. On the 10th we charged the blast 
receiver from this evlinder, raising the pressure from 350 1b., and also 
passed a little into one of the starting receivers. The pressure in the 
latter was about 350 1b. I started up the engine in the usual manner, 
end going on to the platform put the starting lever into the running 
position. The engine did not appear to be running properly, but before 
I could discover what was wrong the fuel valve on the cover of the engine 
cylinder exploded. The flame from this burst along the blast pipe, 
reaching the blast recciver, which then also exploded. J attach copy 
of the paragraph from the makers’ ' Instruction Book," which relates 
to the use of oxvgen. From this you will see that we had every reason 
to believe that there was nothing hazardous nor very unusual in using 
this gas: ‘If by any mishap the air is lost and no compressor is avail- 
able, or if the engine cannot be run by external means so as to charge 
the receivers by its own air compressor, then these may be charged with 
carbonic acid gas or oxygen from cylinders containing these compressed 
gases as used for many purposes. In the ordinary course of events 
there would be no explosive mixture in these receivers, and I consider 
that there is no danger of a repetition of such an explosion, and, per- 
sonally, I will have quite as much confidence in the Diesel engine as I had 
before the accident.” 


PARLIAMENTARY INTELLIGENCE. 


———À— 

New Acts of Parliament,--On Aug. 7 the Royal Assent was read to 
the following new Acts :— 

Electric Lighting Orders (Confirmation) Nos. 1, 2 and 3, Bradford 
Corporation Trolley Vehicles Order (Confirmetion), Tramways Orders 
(Confirmation), Glasgow Corporation Order (Confirmation), Clyde Valley 
Electric Power Order (Confirmation), Kingston-upon-Hull Corporation 
Provisional Order (Confirmation), Stockport Corporation, Great Eastern 
Railway, City of London (Various Powers), North Ormesby, South Bank, 
Normanby and Grangetown Rail-less ‘Traction, Brighton Corporation, 
Great Central Railway, Hove Corporation, Bognor Gas, Light and Coke 
Co. (Electricity), Dover Corporation, Preston, Chorley and Horwich 
Tramways, Birmingham Corporation, Great. Western. Railway, Great 
Northern Railway, Ericht Water and Electric Power, Lanark County 
Tramways, National Electrice Construction Co. (Ltd.), Swansea Cor- . 
poration, Midland Railway (London, Tilbury & Southend Railway 
Purchase), Metropolitan Railway, Keighley Corporation. 

Falkirk Extension Provisional Order.—On Friday last the Com, 
missioners under the Private Legislation Procedure (Scotland) Act (Sir 
John Dewar, Bart., M.P., presiding, Viscount: Hood, Mr. W. Neilson and 
Mr. D. Wilkie) gave their decision on the application for a provisional 
order promoted by the burgh of Falkirk for the extension of the burgh 
boundaries, &c. The proceedings extended over 11 days, and the order 
was opposed by the Scottish Central Electric Power Co. and the Falkirk 
& District Tramway Co., and by Stirling County Council and other local 
authorities. Ultimately, by the casting vote of the chairman, the order 
was refused. 


BOOKS RECEIVED. 


(Coples of the undermentioned works can be had from The Electrician office, post free 
(unless otherwise stated), on receipt of published price, adding 3d. for books published 
under 23., and 5 per cent. for books published net. Add 10 per cent. for abroad or for 
foreign books. } 


'" Modern flumination," Theory and Practice. By H. C. Horstmann 
and V. H. Touslev. (London, 1912: The American Book Supply Co.) 
8x. 6d. net. 

“ Proceedings ” of the Royal Society of Edinburgh. Session 1911-12. 
Vol. XX XII. Part IIH. (Edinburgh, 1912: Robert Grant & Son.) 85. 6d. 

“ Electricity and Magnetism.” By S. G. Starling, B.Sc. (London, 
1912: Longmans, Green & Co.) 7s. 6d. net. 

“ Boiler Explosions: Collapses and Mishaps" By E. P. Rimmer. 
With an introduction by A. A. Hudson, K.C. (London, 1912: Con- 
stable & Co.) 4s. 6d. net. 

“ Proccedings " of the Roval Society. Series A, Mathematical and 
Physical Sciences. Vol. LXXXVII., No. A 592. 3s, 

“ Junior Magnetism and Electricity.” By R. H. Jude, M.A., D.Se. 
and J. Satterly, M.A., D.Sc. (London, 1912: The University Tutorial 
Press.) 2s. 6d. 

‘Science Abstracts." Vol. XV., Part 7, No. 175. Section A, Physics. 
Section B, Electrical Engineering. Each part 1s. 6d. post free. 

“Growing Crops and Plants by Electricity." By E. €. Dudgeon. 
(London: S. Rentell & Co.) 1s. net. 

“ Handbuch der Elektrizität und des Magnetismus.” Edited bv Prof. 
Dr. L. Graetz. Vol. L, Part I. (Leipzig, 1912: J. A. Barth.) M.6. 

" Atti. del Congresso. Internazionale delle Applicazioni Ellettricho " 
tonutos in Turin dal 10 al 16 settemure 1911. Vol. II. Rapporti, 
Comunicazioni e Discussion. (Turin, 1912: Vincenzo Bona." 
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MUNICIPAL, FOREIGN & GENERAL NOTES. | 


BRITISH NOTES. 


Birmingham.— The work of constructing the Hagley-road tramway 
will be commenced in October and it is announced that a service of 
single-deck cars will be introduced on the route when completed. 

During the next few months the Tramways Committee will have under 
consideration the question of providing trackless tramways, especially 
in regard. to the new service between Selly Oak and Northfield. The 
general manager of the tramways (Mr. A. Baker) has been instructed to 
prepare a scheme of trackless trams, showing the probable cost and working 
charges, &c. 

Bromley.—The Rural Council have been notified by the West Kent 
Electric Co. that they propose to lay electric supply mains in Hayes- 
lane, continuing thence along Station-road to West Wickham. 


Cambuslang.—Additions to the generating plant and considerable 
extensions of the feeder cables and distributors have boen recently 
made by the Lanark County Council. | 


Dundalk.—Good progress has been made by the electricity supply 
undertaking in this town since the inauguration in June last. Over 
150 applications have been so far received. and of this number 73 
premises are already supplied from the underground mains and 15 
from the overhead mains. 

About 50 H.P. of motors are connected, and it. is anticipated that this 
figure will be increased to over 200 n.p. within the next six months, The 
charge for lighting is 6d. per unit, with a sliding scale, and from 21d. 
down to 1d. per unit for power purposes according to the amount con- 
sumed. Owing to the demand for energy being greater than was antici- 
pated a third generating set has been ordered. At present two Diesel 
engines are at work. These are direct-coupled to continuous-current 
generators, which supply 400 amperes at 250 volts when running at 250 
revs, per min. 

Dundee.—The Electricity Committee have received sanction to a 
loan of £68.000. 

The city electrical engincer (Mr. H. Richardson) has reported to the 
Committee that, owing to the increased business and to the anticipated 
demand in the near future, it is necessary to proceed with extensions 
of the generating plant immediately. Having regard to the fact that 
from 10 to 12 months were required for the delivery of new machinery the 
order should be placed as early as possible. He estimated the cost of 
the extension at £19,000. 

Mr. J. M. NuinwN, the convener, said that if the extensions were not 
carried out they would have to refuse to take on consumers, "The report 
was adopted, and tenders are to be invited. 

Halifax.— The salary of the traffic manager of the tramways (Mr. 
J. D. Caird) has been increased to £350 per annum, and that of the 
engineer (Mr. J. W. Galloway) to £300, with residence. 


Harrogate.—On Monday the Council adopted a recommendation 
of the Electric Lighting Committee to set aside £200 out of the past 
year's profit on the electricity department for the development of the 
demand for heating and cooking apparatus. 


Infirmary Lighting.—The Intirmary Committee of Lewisham 
(London) Guardians have decided to obtain tenders for wiring the 
operating room. 


Kingswood.—The Board of Trade have decided to defer for 12 
months the revocation of the Council’s Provisional Electric Lighting 
Order of 1904, 


Newcastle-under-Lyme.—.An inquiry was held last week into the 
Council's application for sanction to borrow £6,600 for extensions 
of the electricity undertaking. 

It was explained that the money was required for two 135 kw. Diesel 
oil engines and dynamos, switehboard extensions, mains, &c. The 
demand for current was increasing, and during the past vear a record 
number of connections to the mains had been made, The capital 
sanctioned was £9,315, but the outstanding capital was only £6,990. 

Oulton Broad.—The Council have informed the Board of Trade that 
as they do not see their way to work their electric lighting order at a 
profit they do not intend to put its terms into force. 

Port Glasgow.—Negotiations are still proceeding between the 
Corporation and Greenock Corporation as to the supply of electricity 
by the latter in Port Glasgow. 

A deputation from Greenock recently had an interview with the Board 


of Trade in connection with the proposed application for an order for ` 


Port Glasgow, when it was suggested that the Board would look favour- 
ably on an application by Greenock for an order for a general supply to 
Port Glasgow, backed by the consent of the latter burgh, but the Board's 
officers pointed out that the simplest way to protect the Greenock 
municipal interests would be for Port Glasgow Council to give an under- 
taking that during 30 years they would not sanction an application by 
another authorised undertaker to exercig: its powers. The deputation 
now think thet it is ebsolutely essential if the scheme to supply the Port 
Glasgow power users is to proceed under section VI. of the 1909 Act, that 
Port Glasgow Council should give such undertaking to withhold for 30 
years sanction to an epplication by another authorised undertaker to 
exercise its powers. With regard to a Provislonal order for the whole 
burgh, the Corporation might undertake to apply for such an order, or to 
take a transfer from Port Glasgow, subject to the condition that a certain 
number (say 50) bona-fide applications were received for a lighting supply, 
and that the terms for supply and the area to be scheduled should be the 
subject of agreement between parties. 


Rothesay.—The electrical illumination of the Esplanade Gardens 
and Band Pavilion was formally inaugurated on Friday evening last 
when the electric current was switched on by the Marchioness of Bute. 

The Provost introduced Lady Bute and gave an account of the scheme 
about to be inaugurated. The current was then switched on amid hearty 
cheering. The effect was exceedingiv pretty, no fewer than 2,740 fairy 
lamps being instantaneously lit. The lamps are hung in coloured festoons 
along both sides of the Esplanade, while the bandstand and enclosure’ 
are outlined in white lights. 


School Lighting.— Willesden Education Committee have decided 
to wire the boys’ and girls’ departments of Christ Church School. 


Sheffield.— Electric supply mains are to be extended in Shefield- 
road at a cost of £1,215, and other mains are to be extended at a 
cost of £237. 


Skelton.—The Council have decided to obtain a report from an 
electrical engineer on the electric lighting of the district. 


South Shields. —The Council have deferred for 12 months the ques 
tion of extending the tramways to Harton. 


Textile Mill Driving.— Messrs. Hoyle Bros.. of Bacup. have decided 
to erect a new weaving shed, to hold over 409 looms, which are to be 
electrically driven. 

Electric driving has been adopted at the new cotton mill of Messrs. 
Whitehead & Sons, Rawtenstall. Besides the generating plant. the 
electrical equipment will include 268 loom motors for individual 
driving. The contract for the electrica! plant has been given to the 
A. E.G. Electrical Co. 


Torquay.—The L.G. Board have sanctioned a loan of £7,009 for 
extensions of the electric supply mains. 


West Hartlepool.—On Friday the Council confirmed the decision 
to purchase the remaining local tramway routes not already acquired 
by the Corporation. 

It was reported that no applications for a lease of the undertaking had 
heen received. Hartlepool Council having decided not to exercise their 
option to lease the tramways in their district, it was resolved to ask the 
tramway company to submit their terms for the sale of same. It has 
been decided to appoint a general manager of the tramways at a salary 
of £200 a year. 

Wireless Telegraph Notes.—The wireless telegraph station at 
Bordeaux is now open for the transmission of private messages. 

A scheme to secure safety in crossing the Atlantic has been devised 
by Prof. Moore, head of the Meteorological Office, Washington 
(U.S.A.) It is proposed to establish a median line through the 
North Atlantic, and all ships being fitted with wireless apparatus. 
sailing on either side of it. will be required to take a daily weather 
observation, vessels on the east of the line sending their reports to 
London and Paris, and those on the west to Washington, and navi- 
gators will be warned when necessary. 

The Marconi Company state that they have received a Marconi- 
gram from their patent lawyers in New York advising them that the 
examiner of interferences has awarded all priority to Mr. Marcont. 
disallowing the claims of Prof. Fessenden in respect of synchronously 
operated spark-gaps. 


Witham (Essex).—The Council last week decided to offer a lease of 
the old waterworks to Messrs. Crompton & Co. for use in connection 
with their scheme for supplying the town with electricity. 
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| Wood Green.—The Council have consented to Hornsey Council 
giving a supply of electricity to St. Andrew’s Church, Wood Green. 


Workhouse Lighting.—The question of the lighting of the Chelten- 
ham Workhouse is to be considered and a report is to be obtained 
on the cost of electric lighting. 


COLONIAL AND FOREIGN NOTES. 


Australasia.—The “ Australian Mining Standard " says the South 
Melbourne City Council has approved of the proposal to construct an 
electric tramway to connect that suburb and Albert Park with the 
City of Melbourne, but a sub-committee has been appointed to 
report on the merits of the rail and rail-less systema. 

In regard to other tramway projects in the suburbs of Melbourne, the 
question of route still blocks the way of the proposed extension of the 
Prahran-Malvern. tramway to Brighton and Hampton. First the 
Moorabbin, and afterwards the Brighton, representatives have dissented 
from the routes proposed, The scheme for laying four lines of tramway 
in the northern suburbs, connecting Brunswick, Coburg and Broad- 
meadows (at an estimated cost of £80,000), was recently discussed by 
representatives of the districts concerned and the Minister of Public 
Works. The opponents said the scheme was more likely to cost £185,000. 
The Minister said he would put the matter before his colleagues, 

Chrivtchurch (N.Z.) City Council has alopted the provisional agree- 
ment with the Public Works Department respecting the charges to be paid 
to the Government for electrie power supplied by the Lake Coleridge 
installation. ‘The agreement provides that three-phase current shall 
be supplied for five years (at 11,000 volts, 50 periods) at three points, at 
£8. 135. 4d. per annum per kilowatt for 300 kw. and £5 per kilowatt per 
annum after. The Council have agreed to take a minimum supply of 
500 kw., and the Department guarantee to supply 4,500 kw. if and when 
required, Supply will be commenced not later than May 1, 1914. The 
Council will not. charge power consumers more than £10 per annum per 
kilowatt, provided that the maximum demand is not less than 30 kw. 
The Department undertakes not to supply any consumer within the 
city boundaries other than the City Council, other local bodies and the 
Government. Departments. 

In connection with the electric light proposals for the suburbs of North 
Sydney. the Mayor said, at a recent meeting, the next step was to invite 
proposals from companies and firms prepared to carry out the recom- 
mendations of the conference of representatives of municipalities recently 
held on the subject. The Mayor thought separate agreements by the 
respective Councils might be necessary. The Mayor was authorised to 
gt counsel's opinion upon the matter. 

The question of the supply of clectricity for light, heat and power 
from the mains of the tramway department of New South Wales was 
discussed by the Government recently. During certain periods of the 
day a surplus of electrical energy is accumulated, and it is proposed to 
make arrangements for the disposal of this surplus to municipalities 
within the metropolitan tramway system. Mr. Griffith, Minister of 
Public Works, will introduce a bill to authorise the Chief Railway Com- 
missioner to carry the proposal into eflect. 

Phe recommendation of the sub-committee of the Melbourne Harbour 
Trust respecting the inauguration of a tramway service bet ween Spencer- 
street and the Victoria Dock has been adspted by the trust. The 
alternative schemes for which tenders are to be called are for (1) electric 
tram on rails from Spencer-street to Victoria Dock entrance ; (2) trackless 
trolleys; (3) electric omnibuses; (4) petrol omnibus. The Commis- 
loners are to have the option of purchasing the plant and rolling stock 
after 12 months at cost price plus 10 per cent. 

For the first time the Commonwealth Government has been called upon 
to respond in the Commonwealth Arbitration Court to a claim by its 
employés ‘The appeal is made on behalf of the electricians of the Post- 
master-General's Department. "The jurisdiction of the Court is chal- 
lenged on certain points. It is contended that the matters in dispute are 
matters affecting internal management and the disposal of the men, such 
as the claim that a senior foreman should be appointed to the telegraph 
and telephons workshops, and the telephone room, and that a senior 
foreman should be in charge of all night shifts in the telephone test room. 
It is claimed that the engineer should be in charge of the electric light 
and power departments and that the engineer should take charge of 
all electric light and power plants in his section. Mr. Frazer (Post master- 
General), however, has given an undertaking that the Crown will abide 
by the decision of the Court. 

A rang» of coke ovens is being erected for the Corrimal-Balgownie Co. 
(N.S.W.) aliacent to Corrimal railway station, and it is proposed to 
utilise the gises given off in generating electrical energy. The installa- 
tion will include Babcock & Wilcox water-tube boilers (with super- 
heaters), a 490 kw. alternator, a Belliss engine, two 40 H.P. and three 
l5 H.P. motors. Current will be generated at 6,600 volts, and 500 H.P. is 
to be transmitted to the colliery 3 miles away. 

At a recent meeting Sydney City Council decided to undertake the 
work of laving electric supply cibles to Drummoyne for the general dis- 
tribution of electricity in that area. The estimated cost is £8,500. 

The Council alsa adopted a report by the city electrical engineer (Mr. 
H. R. Forbes Mackay) as to the erection of a gencrating station in five or 
SIX years at a point remote from the city, on a coal field. The report 
States that the electrical engineer, without committing himself to a defi- 
nite recommendation in favour of a power house remote from the city, 
thinks it would be well to have a report from the city solicitor on the 
advisability of getting a bill to authorise such a station. 


. Wycheproof (Victoria) Shire Council recently resolved to adopt electric: 


lighting for Wycheproof and Sea Lake, provided the required number of 
consumers can be secured. 

Wangaratta (Victoria) Council have adopted Mr. E. B. Brown's scheme 
for lighting the town electrically, and also using eleotricity for pumping in 
connection with the water supply. The scheme is estimated to cost 
£6,000. (Gas is 9s. 2d. per 1,000 feet.) 

The New Zealand Government has given an option of license to 
Whangarei Council to utilise the water-power from the Wairua Falls 
in generating electricity. A new cement company has agreed to take a 
minimum of 500 H.P. 

The contract which the Bulli Shire Council arranged with the Bell- 
amhi Coal Co. to supply current for the electric lighting of about 8 miles 
of main road, and with Mr. R. B. Cram for the installation work, 18 to be 
reconsidered with the object of increasing the area of operations, 

The receipts on the New South Wales Government tramways for the 
vear ended June were £1,581,000 (compared with £1,366,000 in previous 
year), and the expenditure was £1,331.000 (£1,143,000). 

Hobart City Council have received notification from the Hobart Elec- 
tric Tramway Co. that it has accepted the Council’s offer for the purchase 


-of the tramways at £210,000. 


Austria-Hungary —Hydro-Electric Power in Dalmatia.—A con- 
sular report on the trade of Dalmatia for 1911 states that some large 
hydro-electric works are in operation and others are in course of 
construction. 

The water rights have in most cases already been conceded, but. 
capital is required. During 1912 a complete return of the waterfalls and 
water rights in Dalmatia will be compiled by the Austrian Ministry of 
Commerce. On the Krka River there are nine falls of from 33 to 99 feet 
within a distance of 45 miles, but it would be easy to increase the water- 
power available by barrages. These falls would produce 40,000 H.P. 
The lower falls near Sebenico are utilised in the generation of electric 
power for calcium carbide works at Sebenico and for lighting the town. 
The calcium carbide factory also draws part of its electric power from a 
station at the upper falls. At the lower intermediate and upper falls 
there is water and ground available for other undertakings. The two 
Gubavica falls on the Cetina River, near Duare, have together a drop 
of 302 ft., while above and below these there are rapids of considerable 
power. Works are being constructed by an Italian company to utilise the 
two main falls and the rapids nearest to them, thereby obtaining 
a fall of 368 ft. and 78,000 H.P’. at a mean water-level. The power 
obtained from these falls will be used in the manufacture of calcium 
carbide. There are other falls of less importance at Obrovac on the 
Zrmanja River. near the Croatian border north-east of Zara, at the source 
of the Ombla River near Gravosa, and at Breno near the shore south-east 
of Ragusa. The report gives some particulars of other falls. 

Dalmatian Telephony.— During 1912 a new telephone cable will be laid 
from Zara via Lussinpiceoly to some point on the coast near Pola, whereby 
direct communication will be established between Austria and Dalmatia. 
At present there is a very unsatisfactory system of communication via 
Sarajevo and Budapest. All the more important Dalmatian towns will 
be connected by telephone. 

Canada.— Water Power Statistics.—The United States Consul at 
Ottawa reports that of 17,000,000 H.P. of water-power which could 
be utilised in Canada the total utilised up to 1910 was 1,016,521 n.r. 
(742,955 H.P. in the generation of electrical energy and the remainder 
for other purposes). 


Electricity in Farming.—It is announced that the Ontario Hydro- 
Electrice Commission has been carrying out demonstrations in the 
Niagara district of the advantages of electricity in farm work. The 
Commission have now ordered two portable threshing outfits, which 
will tour the country this autumn, giving demonstrations of electric 


- power in threshing, corn-cutting and ploughing. 


The Ontario Government's Commission offer to sunplv to individual 
agriculturists for $24 a year a constant 2 H.P. service which, it is calcu- 
lated, will enable him to do his milking, chop his feed, light his farm and 
perform many of the house and general farm duties. For heavier work, 
like threshing and ploughing, it is proposed to send about the country 
motor waggons with the assistance of which a cable can be connected with 
the transmission line at any point, and be tied up to the threshing machino 
that will turn over 24 acres of sod cach day. 

Mr. A. G. Graves, city commissioner of Calgary, Alberta, who will visit 
London in September, is anxious to get into touch with the manufac- 
turers of large gas engines for electricity generating stations. Mr, 
Graves’ address while in England will be care of High Commissioner for 
Cunada, 17, Victoria-strect, or South Renton, Louth, Lines. 


China.—aA circular report states that imports at Hankow in 
1911 included electrical materials valued at £12,183 (compared with 
£10,869 in 1910), and machinery £87,697 (against £107,177). Elec- 
trical materials and fittings were imported at Swatow valued at 
£2,383 (no figures given for 1910). 


Congo.—Smelting.—A circular report on the Katanga district for 
1911 says: the smelting of copper ore at Elizabethville is still in 
the experimental stage. 

The Union Miniére started smelting in August, 1911, but lack of 
fuel caused a stoppage in November. Work was resumed in January 
last, but was again stopped at the end of February for the same reason. 
500 tons of coke received in March enabled another three weeks’ work 
to be done. Coke imported from Europe cost £12 per ton. It is 
suggested that clectricity be used and smelters erected near the rivers. 
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Costa Rica.— N«w Generating Stations.— The Abangarez goldfields 
of Costa Rica have slightly increased their output; their hydro- 
electric power plant came into operation in March, 1912, and as 
2.000 H.P. is available it is expected that the company's operations 
will be extended and cheapened. 

Customs Decisions.—According to Customs decisions contained 
in circulars recently issued by the Commonwealth of Australia 
Government, copper binders as tapes for electrical purposes are 
admitted duty free, and scientific instruments and apparatus and 
materials for scientific purposes in university colleges, schools, or 
any public institutions, may be imported duty free, provided the 
Comptroller-General of Customs is satisfied that they can be pro- 
perly classitied under No. 440 (A) of the Tariff, as instruments, &c., 
which cannot reasonably be made within the Commonwealth. 


German South-West Africa.— Electricity in Mining.—A consular 
report from German South-West Africa states that the Colonia] Mining 
Co. has erected an electric power station in Lucderitzbucht, in which 
electrical energy is generated by plant driven by two 600 H.P. suction 
gas engines using gas from imported anthracite coal. 

The plant already supplies electric light in Swakopmund, and it is 
proposed to transmit energy at a pressure of 30,000 volts to the United 
Diamond Mining Co.’s property, cight miles to the north and to the 
Colonial Co.’s own transformer at Kolmanskuppe, cizht miles to the east, 
and to use it in both cases to operate gravel washing plant. Early next 
vear a similar electrical and gravel washing plant will be erected on the 
Government claims, which run parallel to those of the Colonial Co. 

Germany.— Electric Power for Agricultural Pur poses.—A circular 
report on the Mannheim district states that some makers of steam 
threshing machines report a slight increase in demand, but add that 
the trade is suffering from the ever-growing use of electricity. 

Greece.— Electric Supply in Volo (Thessaly).—A circular report 
states that two Greek electric lighting companies for Volo were 
formed in 1911, and the plant of one is supplying current. There 
are also gas works in the town. 


Italy.—Electrie Power for Rome.—A Consular report on the Rome 
district for’ 191} states that in recent years the water power 
resources have been largely developed. 

About 65,000 E. H.P. are now available for privat’ consumption, the 
totalavailable being 85.000 gi. v. (7.0000 H.P. hydro-electric and 15,000 H.P. 
generated by steam power). Of this only about 20,000 H.P. is at present 
used by the tramways and private consumers. It is hoped that the 
Act granting certain fiscal exemptions to new industrial concerns in the 
Neapolitan districts will be extended to Rome. 

Civitavecchia Electricity Supply.—The contract for lighting the city 
by electricity and the supply of clectrie power has been taken over by a 
new company, and it is stated that 2,000 n.r. will be available. 

Electric Traction at Naples.—Of 178 miles of tramways in Naples, 
138 miles are electric. The largest of the tunnels for the new railway 
from Naples to Rome has been completely pierced. There is a strong 
feeling in Naples that electric power should be used on the line to secure 
better results than those obtained on the existing line. The concession 
for a metropolitan electric railway was granted to a local concessionnaire 
on Jan. 12. 1912. The Societe Franec-Italienne. des Chemins de Fer 
Metropolitains de Naples (of Paris) is financing the scheme. The line is 
to be five miles in lengch in the town and is to have branches to neigh- 
bovring villages. There are to be from 13 to 15 stations in the town, and 
the greater part of the urban section will be underground. It is hoped 
the line will be opened in five vears. 

Velturno Electrical Projict.—Very little progress has been made with 
the exceution of the scheme for the harnessing of the Volturno River for 
industrial purposes. Difficulty has arisen owing to conflicting and com- 
peting interests, 

Electric Power Project for Calabria.—' The. Minister of Publie Works 
has received the report of the special commission appointed bv him to 
study the industrial and economic development of Calabria, especially 
with regard to the construction of three vast reservoirs in the Sila dis- 
trict. The three basins are to conserve sufficient water to generate more 
than 160.000 H.P., which should provide ample power for electric lighting 
and traction in Calabria, Basilicata and Pugia, and for any industries 
. Which might be created. 

Japan.— Statistics of Din ports.—Consular reports on the trade of 
Japan in TOL) state that the following were amongst the imports :— 

Dynamos and motors valued at £317,900 (compared with £123,300 in 
1910), other electrical machinery £265,100 (£100,500), steam boilers 
£171,300 (£49.500), gas, oil and hot air engines £113,200. (£53,000), 
steam engines £55,800. (£61,800), telephones £29,500 (£30,300), steam 
turbines £13.500 (£15.20). The total of machinery was £2,661,300 
(1.606.700), and the share of the United. Kingdom was £1,269,600 
(£954,560), of the U.S.A.. £644,000. (£370,500), Germany £674,300 
(£237,800) and France £18,500. (£9,800). in eleetrical machinery 
Germany and the U.S.A. out-distance the United Kingdom, but nearly 
the whole of the steam boilers come from the United Kingdom. A well- 
known firm of British boilermakers have works at Yokohama. ‘The 
United Kingdom has about 70 per cent. of the gas and oil engine busi- 
ness, most of the rest being taken by Germany. There are several kinds 
of Japanese engines on the market, but, although cheap, they are not 
economical, 


Rubber Industry.— Vt is stated thai in the electrical department con- 
siderable progress has been made. The copper mine owners are con- 
nected with all the insulated wire mills, either as owners or as suppliers 
of the raw material. ‘The difficulty of the mills is the lack of experienced 
technical men, as there are no native trained rubber chemists. In 
addition to the manufacture of insulated wire, three of the largest mills 
have installed plants for making lead-covered telephone and high-tension 
cables. In spite of the large output of Japanese wire factories, the 
imports of insulated electric wire were valued at £410,100 (compared 
with £330,000 in 1910). 

Madeira.—State Tele phone System.—The installation of telephones 
under the Government has been accomplished and the service came 
into operation early in October last, Up to the end of the year 
about 104 telephones were in working order. The annual cost is £3, 
with a charge of about £1. 5s. for installation. The system up to 
the end of the year was working fairly well. 

Mexico.— Electric Supply Project.—4 report from the Tampico 
distriet says a concession for an electric tramway system for the city 
of Tampico has been acquired by British capitalists, and active work 
on construction will be started immediately. The company has also 
purchased both of the existing electric light plants, and intend to 
construct a new power station. 

Telephony at Monterrey.—The Compania Telefonica y Tel grafica 
Mexicana have operated the telephone system in Monterrey for over 
20 vears, but, as their concession has been modified, a new company 
(the Neuva Telefonica de Monterrey) has been formed and is now installing 
its plant, wires, &e. Both companies are placirg their wires in the 
centre of the city in underground conduits. 

Rubber Substitute. —Considerable interest has been shown in the Mon- 
terrey district in the production of wax from the candelilla weed, and 
several plants have recently been installed. One company has an output 
of 25 tons of wax per month, and it finds a ready sale in the U.S.A., the 
United Kingdom and Germany. The melting point of the wax is from 
67°C. to 76 C. Phe plant only grows in the most arid regions (the western 
part of Nuevo Leon and Coahuila being the best), and the weed found 
in well-watered districts contains little or no wax. The amount of wax 
extracted averages 2 percent. The wax is used (amongst other purposes) 
for varnishes and for electrical insulation, and sells in Europe at lld. 
to ls. per 1b. 

Portugal.—A contract has been placed for 10 electric cranes by 
the Lisbon Harbour Board. 

Roumania.—1t is stated that Botoshain Municipality propose to 
establish electricity supply works. 

Russia.— In ports of Electrical Machinery, &-¢.—A consular report 
from Helsingfors says all goods connected with electrical machinery 
&c., are supplied by Germany in far greater quantities than by tho 
United Kingdom, with whom Sweden also competes. 

There does not appear at present to be anv means by which the British 
import trade can be improved in such articles as telephones (received 
exclusively from Sweden), lamps, bells and other apparatus; but in 
electrical machinery, motors, &e., the United Kingdom might well com- 
pete, and is doing so to some extent, although the import is as vet 
insignificant. Finland is a country with great water- power, and turbines 
and electrical machinery must be used in large quantities. 

The British share of the import of suction gas and other engines is 
important and might be improved. As regards machinery in gencral, 
imports from the United Kingdom decreased. 

Imports at Hangö in 1911. included electric motors valued at £3,700 
and other electrical machinery £5,300. 

Municipal Electrical’ Undertakings.—The extension of the electrical 
plant of Viborg has been practically carried out. ‘The municipal electric 
tramway will be ready for public use by the end of 1812. 

St. Petersburg Tramway Scheine,— The. Russian Ministry. for Home 
Affairs have sanctioned the application of St. Petersburg Municipal 
Council to expend £62,000 for the purchase of tram rails, sleepers. &c. 

South Africa.— Expenditure recently authorised by the Legis- 
lature of the Union of South Africa includes £370.339 for telegraph 
and telephone works. 

At a public meeting. Bloemfontein ratepayers recently decided to 
authorise the ‘Town Council to borrow £80,000 for a scheme of trackless 
trolley traction, but a poll was demanded. 

Spain.—The position of the Compania Sevillana de Electricidad 
(a Spanish company with German capital) is being challenged by the 
Sociedad Catalana de Alumbrado por Gas, a company which has 
hitherto only supplied gas, but it has now decided to supply electric 
current, and it is stated that their work is making very satisfactory 
progress. | 

Electric Cranes for Cadiz Harbour.—Four three ton electric erznes have 
been ordered from a Spanish firm. ; 

Electricity in Mining.—In the report of the Superior Council of Mines 
for 1910 it is stated that, compared with 1909, there were 36 hydraulic 
engines working (as in preceding vear). but the power was 517 H.P. 
greater, Steam engines were fewer by 31 units, and they were of 94 n.r. 
less. Electrical machines, which numbered only 181 in. 1909, of 7,065 H.P., 
had increased to 255 units of 15,368 H.p. in 1910. There was & 
large increase in the number of electrical machines in the factories, both 
in the number of units and the horse-power developed. 
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ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Aberdeen.— The capital expenditure on the tramway undertaking 
at May 31 was £346,075 and the amount set aside to meet deprecia- 
tion and renewals is £115,225. 

Revenue was £77,180 (compared with £73,470 in previous year), 
working expenses were £40,970 (£39,675), interest required £7,196 
(£5,130) aud sinking fund £1.519 (£4,326); £19,885 (£20,862) was placed 
to depreciation and renewals fund, and the amount devoted to preliminary 
expenses, &c., was £214 (£477), leaving £4,396 to place to reserve. Total 
revenue per car-mile was 11-27d. (compared with 10-89d.), working 
expenses were 598d. (5-88d.). Passengers. carried were 19,054,847, 
car-miles run 1,643,247 and units. used 1,893,077 (compared with 
1,870,464) =: 1-12 per car-mnile. Average fare charged per mile was 0:64. 

The report of the general manager (Mr. R. S. Pilcher) states that the 
revenue is the highest vet obtained. After. providing for renewals of 
permanent way, the surplus was £11,158 (compared with £7,004). the 
largest vet reached. The parcels delivery traftic continues to increase. 
the receipts from this branch being £395 (£207). During the vear the 
Committee considered the question of eranting tramway facilities to the 
Footdee district. They recommended the Council to adopt rail-less 
traction for that district, end the Council agreed to apply for the necessary 
powers. The wheel base on nine cars has been extended from 6 ft. to 
7 ft. to prevent rocking, and very satisfacory results have been obtained. 
The remainder of the service cars will be dealt with in the same way. 
The Board of Trade has raised the speed limit on all routes 2 miles an hour, 

Halifax.—The accounts of the tramways department for the year 
ended March 31 show capital expenditure £402,771 (increase £2,622), 
the mortgage debt outstanding being £302,139. 

The vear's revenue was £89,270 (compared with £92,573 in previous 
year), working expenses were £54,660 (£60, 280), interest and sinking fund 
absorbed. £21,178 (£20,457) and net profit was £13.066 (£11,514). Pas- 
scnyers carried were. 16,323,755 (17.007.865). car miles run 1,862,068 
(1,909,397) and units used 3.479,464 (3,608,873). Revenue was ll-5ld. 
(11:64d.) per car-mile, working expenses (including power) were 7:05d. 
(7-60d.) and interest and sinking fund required 2-73d. (2-57d.). 

The report of the traffic manager (Mr. J. D. Caird) and the engineer 
(Mr. J. W. Galloway) states that there was an increase of 193.360 car- 
miles with a decreased consumption of 44,020 units (the current used per 
ear-mile being 1-69 units (compared with 1:5908.)..— Receipts from parcels 
were £2,047 (£1,922), the number of parcels (exclusive of local newspapers) 
being 222.893 (207,829). 

Ipswich.—The accounts of the electricity department for the year 
ended March 31 show capital expenditure £104,415 (increase £10,933) 
of which £87,097 is outstanding. 

Revenue was £21,485 (£19,495), working cxpenses were £12,951 
(£11,707), gross profit was £8,534 (£7,788), capital charges required 
£6,187, and special charg +s were £1,281, leaving net profit £1,066, which 
has been placed to reserve. Working and general expenses were 1:516d. 
per unit sold. Units generated were 2,276,673 (1,887,955) and sold 
2,050,885 (1,094,618). 

The borough electrical engineer (Mr. Frank Avion), in his report, states 
that the receipts of the department were £348 less than they would 
otherwise bave becn, in consequence of the reduction in the charge for 
current for the tramways. Mr. Ayton expresses his belief in the necessity 
for an adequate reserve, and points out that towns which do not provide 
for the antiquation of their plant and its replacement by more efficient 
plant will find themselves severely hampered by being unzble to supply 
cheap electricity. The reserve should be kept up to the statutory 10 per 
cent. of the capital expenditure. The installation department shows a 
profit of £66 (compared with £187), not including the work carried out 
on the rental wiring system. A 1.000 kw. steam turbine direct coupled 
to two dvnamos, and the necessary pipewerk and extension to main 
switehboard, were in course of erection at the end of the vear. 

The accounts of the tramways department show capital expenditure 
£114,838 (increase £114,471). The amount of loans repaid is £13,565, 
and the amount in hend for redemption of debt is £663. The vear's 
revenue was £22,939 (£21,738), working expenses were £16.86] (£17,953), 
and net profit was £177 (compared with a loss of £2.230).— Passengers 
carried were 5,526,496 (5,240,242), car-miles run 662,702 (676,255), and 
units used 667,441 (761.4313) 1-007 (1-126) per car-mile. Average total 
revenue per car-mile was 8-306d. (77714d.) and working expenses (includ- 
ing power) were 6:105d. (6-371d.). 

Mr. Ayton reports that the meters on the cars have fully justified their 
adoption, the net reduction in units per car-mile being 10} per cent., and 
Wear and tear on motors, brakes, &e., has been reduced. 

Manchester.—The accounts of the electricity department for the 
year ended March 31 show capital expenditure £2.792,403 (increase 
£59.195). Of £1,991,301 borrowed, £313.953 his been redeemed by 
sinking fund. 

The vear’s revenue was £436,317 (compared with £403,327 in 1910-11) 
and working expenses (exclusive of depreciation) were £215,505 (£189,027), 
£21.835 (£21,672) was placed to renewals suspense account and £102,290 
(£95,013) to sinking tund; £67,978 (£60,142) paid for interest, £3,393 
(nil) paid for extension of works, &c., £24,500 (£15,000) devoted to relief 
of rates and £426 (£12,573) paid for special renewals. Average price 
obtained per unit was blod. (1-14d.). 

The report of the Eleciricity Commitice states that the renewals 
suspense account is considerably below the proper standard and the 
reserve fund is exhausted. Profits applied in purchase of warehouse 
Property and land and in extension of works now totals £65,236. The 
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contract with J. Howden & Co. for a 7,500 kw. turbo-aliernator for 
Stuart-street station has been comouleted. During the past. year there 
have been breakdowns of the most importent and economics] gener ving 
plant, and these, in conjunction with the high prices of fuel during the 
last month of the financial vear, seriously arrested the downward trend 
of costs of production. There has been a net addition of 28 miles of 
mains. Units generated were 124,294,843 (112,273.986), sold 92,682,940 
(83,308,848), and used on works 10,485,472 (8,843,864). Maximum 
supplies demanded were for lighting and power 31,475 kw. (23.210 kw.), 
and for tract/on (10,550 kw. (9,310 kw.) 

Salford.—The accounts of the tramways department for the year 
to March 31 show gross capital expenditure £723.324 and amount 
outstanding is £581,149. 

Revenue was £254,032 (compared with £248,443), gross profit was 
£102,972 (£92,857) and net profit £27,569 (£19,442); £18,000 (£18,750) 
was contributed to relief cf rates and £9,569 (£602) to depreciation end 
renewal fund. Passengers carried were 48,720,788, car-miles run 
5,808,369 and units used 9.137,678 — 1:58 per car-mils.— Average total 
revenue per car-mile was 10:71d., of which trafie receipts were 10:46d. 
(9:08d.), working expenses (including power) were 6-455d., and averag * 
fare charged per mile was 0-55. 

The report of the general manager (Mr. G. W. Holford) states that a 
number of the cars have been equipped with meters, and much economy 
has resulted. ‘The total amount contributed to depreciation and re- 
newals fund is £77,895, of which £28,931 has been expended. tt 


Shrewsbury.—The accounts of the electricity supply department 
for the year ended March 31 show gross capital expenditure £58,375 
(increase £2.205). of which £23.786 has been repaid. 

Revenue was £7,857, working expenses were £4,054 and gross profit 
was £3,802, of which interest required £1,144 and sinking fund £2,576, 
leaving £82 to transfer to reserve. Units generated were 614,653 and 
sold 547,995, The total maximum supply demanded was 370 kw. 

South Shields.—The capital expenditure of the electricity depart- 
ment at March 3] was £192,738. of which £1,315 was expended 
during the year. but the aggregate expenditure was reduced by 
£5,435, due to writing off £6,750, the amount paid for two 100 kw. 
sets and one 15 kw. set, superseded by a turbine set. 

The vear’s revenue wes £27,834 (compared with £26,307), working 
expenses were £13,666 (£13,185), gross profit was £14,168 (£13,122), and 
net profit £2,195 (£1,415). Works costs per unit were 0:533. (0:57d.). 
total working expenses 0-80d. (0-860.), and total costs, including capital 
charges. 156d. (1:65d.), and averag* price obtained for all purposes was 
169d. (l 76d.) Units generated were 4,627.700. (compared with 
4,238,508), and sold 3,818,562 (3,470,539). 

In his report, the borough electrical engineer, Mr. H. S. Ellis (the 
successor of Mr. J. H. Cawthra, who resigned on Dec. 31 last), e«:ces with 
Mr. Cawthra that the department is working under a disadvantage in not 
possessing powers for the inauguration of a sales department, and that 
a showroom would be a splendid advertisement for the undertaking. 
Frequent applications have been made by consumers and others to 
inspect electric cookers, electric irons, vacuum cleaners, &c., but the 
department had neither the necessary accommodation nor the stock. 
Revenue for supplies for power is £5,936 (compared with £4,663). Owing 
to the coal strike fuel cost £200 more, but the output increased by 
342,023 units. Combined load factor was 20-19 per cent. (19°32), 
Total connections are equivalent to 164,571 (143.817) 35-watt lamps. 
It is recommended that the surplus (£2,202) be added to reserve, making 
the latter £10,078. 


EDUCATIONAL NOTICES. 


r——À 


University of London, University College.— The next session begins 
on Monday, Sept. 30, and students desirous of entering the faculty 
of engineering, with a view to taking the full degree or diploma 
course, must have passed the matriculation examination or some 
other examination accepted in its stead. 

Students who have already undergone a partial training elsewhere, 
and who have attained a sufficient standard, may enter for a course 
occupying less than three years, and may obtain a general certificate of 
engineering after not less than two consecutive sessions. Graduates in 
science or engincering, or students who have done work equivalent to a 
degree, may be admitted to special courses of study or to prosecute 
original research, A Goldsmith entrance scholarship (value £90) will 
be competed for in September, and applications for entry forms must 
be made not later than Sept. 10. Particulars of the courses may be 
obtained from the secretary, Mr. Walter W. Seton, M.A., University 
College, Gower-street, W.C. 

The handbook of the Faculty of Engineering for the forthcoming ses- 
sion has been issued. The Dean of the Faculty is Prof, J. A. Fleming, 
M.A., D.Se., E.R.S., and the Vice-dean is Prof. J. D. Cormack, D.Se., 
M.Inst.C. E. The Faculty provides students who wish to devote them- 
selves to engineering. with a systematic training in the application of 
scientific principles to industrial purposes. The courses are also suited 
to the requirements of students who intend to enter the Indian Public 
Works Department, the engineering department of the G.P.O. or to pre- 
pare for public appointments. The training in each special branch of 
engineering is based on a training in pure science aud mathematics, and 
includes not only the special work for that branch, but also instruction in 
cognate branches which are intimately connected with and overlap the 
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special branch. ‘The handbook gives particulars of the courses of in- 
struction, fees, &c., and further information may be obtained from the 
Secrecarv, 

University of Manchester.—At this University complete theoretical 
and practical training is given to students preparing for the higher 
positions in the electrical engineering profession, The subject may 
be taken as part of the course preparing for the B.Sc. degree in both 
the Honours Schools of Engineering and Physies. A special course 
has also been arranged extending over three vears and preparing for 
the certificate in electrical engineering. The John Hopkins on labora- 
tories have recently been extended and are fitted up with modern 
electrical machinery and testing appliances, and there are good faci- 
lities for educational and research work. Prospectuses may be ob- 
tained from the Registrar. 


University of Sheffield.—The Faculty of Applied Science at this 
University comprises departments of engineering, metallurgy, coal 
mining and architecture. "The courses in engineering and metallurgy 
extend over three years, and prepare respectively for the degree of 
B. Eng. or the degree of B. Met. of the University of Sheffield. The 
technical laboratory courses commence Sept. 16, but the lecture 
courses do not commence until Oct. 2. Prospectus giving further 
particulars and details of courses may be obtained from the registrar, 
Mr. W. M. Gibbons. 


University of Durham.—At Armstrong College full courses of 
instruction are provided in mechanical, marine, civil and electrical 
engineering, naval architecture, mining, metallurgy, pure science 
and arts and agriculture. Particulars from the secretary, Mr. F. H. 
Pruen, M.A. 

Royal Technical College, Glasgow.—The diploma of this college is 
granted in civil, mechanical and electrical engineering. mining. naval 
architecture. chemistry, metallurgy. mathematics and physics, 
building and textile manufacture. The average fee per session is 
£12. 12s. New and well-equipped laboratories have been provided, 
and facilities for research are afforded, The preliminary examination 
for candidates for the diploma begins Sept. 16, and names of can- 
didates must be sent in by Sept. 2. Day classes begin Sept. 24 and 
evening classes Sept. 20. Prospectuses (gratis) and calendar (Is. 4d. 
post free) may be obtained from the Director. 


City and Guilds Technical College, Finsbury.—This college provides 
instruction for students who are preparing to become engineers or 
chemists, and for enginecring pupils who desire to supplement their 
practical training by a two-years course in the principles of engi- 
neering science. The instruction is mainly given in the various 
laboratories. 

The subjects of the entrance examination are mathematics and English, 
but the matriculation of any British University is accepted instead. The 
courses In mechanical and electrical engineering cover a period of two 
years, and those in chemistry three years. There are arrangements also 
for three-year courses in engineering for those who desire. Particulars 
from the College, Leonard-street, City-road, or from the City and Guilds 
of London Institute, 3, St. Helen’s- place, E.C. 

City and Guilds of London Institute.— The programme for the 
session 1912-13 has recently been published, and contains the regula- 
tions for the registration. conduct and inspection of classes and 
examination of candidates in technological subjects and for the 
award of teachers’ certificates in manual training and domestic 
subjects. 

tn technology the examinations are held in 75 specified subjects, 
including telegraphy and telephony, clectrie wiremen's work, electrical 
engineering,  electro-metallurgv, mechanical engineering, motor-2ar 
engineering, boilermakers’ work, &e. The programme, which contains 
full particulars of the certificates granted by the Institute, the dates of 
examinations for 1013, the subjects and scope of the examinations (with 
works of reference), fees for examination, prizes, list of registered teachers, 
&c., is published at 9d. net by Mr. John Murray. 

{tix also notified that, bv arrangement with the Postmaster-Gencral, 
the Institute will hold on Tuesday, April 29, from 7 to 10 p.m.. 1913. a 
special examination in magnetism and electricity for members of the 
Post Office staff, in connection with its examinations in telegraphy and tele- 
phony. The City and Guilds of London Institute has been approved by 
the Secretary of State for the Home Department for granting certificates 
under the Order dated Feb. 27, 1912, prescribing the qualifications of 
Mine surveyors for the purposes of secs. 20 and 21 of the Coal Mines 
Act, 1911. 

Wigan and District Mining and Technical College.—The calendar of 
this College for 1912-13 (the 56th session) has been issued and contains 
particulars of the courses of instruction in the day and evening classes, 
Special attention is paid to mining and mechanical engineering. 
geology and chemistry. Mr. H. G. Cotsworth. A.M.LE.E.. is head 
of the electrical engineering department. Further information may 
he obtained from the Principal. 

Northampton Polytechnic Institute.— The session 1912-13 will 
commence on Monday, Sept. 30. There are full day courses in 
the theory aud practice of mechanical and electrical engineering. 


Entrance examinations will be held on Sept. 25 and Sept. 26, at 
which three entrance scholarships will be offered. The courses 
include two summer periods of about six months each spent in 
commercial workshops, and extend over four years altogether ; they 
also prepare for the B.Sc. (Eng.) of the University of London. There 
are also full and partial day courses in technical optics. The labo- 
ratories, workshops and lecture rooms are fully equipped for the 
most advanced teaching in the subjecta referred to, and further parti- 
culars'may be obtained from the Principal, Dr. R. Mullineux Walmsley, 
St. John-street, London, E.C. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Bnapronp Corporation invite tenders for the supply and erection 
of one 300 kw. and one 1.500 kw. rotary converters. Specifications 
and general conditions and forms of tender from the city electrical 
engineer and manager, Mr. Thos. Roles. Tenders must be sent to 
the town clerk. Mr. Fredk. Stevens, Town Hall, Bradford, by noon, 
Aug. 28. See an advertisement, 

Tenders are invited for the supply of two vertical sets of electrically 
driven rotary pumps to the city of MELBOURNE (Australia). Speciti- 
cation. plans, &c., may be obtained from the agents for the City 
Council, Messrs. Mellwraith, McEacharn & Co. Propty. (Ltd.), 
Billiter-square Buildings, London. E.C. Tenders addressed to 
the Chairman Electric Supply Committee, Town Hall. Melbourne, 
must be received by him by 2 p.m. Wednesday, Oct. 2. See an 
advertisement. 


Tenders are also invited for the supply of six 60 k.v.a. transformers 
to the city of MELBOURNE. Tender forms, specification, conditions 
of tender, &c., from the agents for the City Council, Messrs. Mell- 
wraith, McEacharn & Co. Propty. (Ltd.), Billiter-square Build- 
ings. London. E.C.. to whom tenders are to be sent by noon Tuesday, 
Sept. 3. See an advertisement. 


Tenders are invited by the Commonwealth of AVSTRALIA for the 
supply and delivery of switchboards at Adelaide; a common 
switchboard at Melbourne, a trunk-line switchboard at Sydney, 
and a switchboard at Perth. Tender forms, specifications, &c.. 
may he obtained at the Commonwealth Offices, 72, Victoria-street, 
London. S.W. See an advertisement. 


Hackney (London) Council require tenders by 7 p.m. Sept. 12 
for the extension of their electricity supply station buildings. Forms 
of tender. &c., from Messrs. Gordon & Gunton, Finsbury House. 
Blomtield-street. E.C. 


Tenders are invited for supply of paper-insulated cables required 
during one. two or three years by the City of LEEps Electric Lighting 
Department. Specification, conditions of contract and form of 
tender from Mr. H. Dickinson, manager, I, Whitehall-road, Leeds. 
Tenders to the town clerk, Mr. Robert E. Fox, by 10 a.m. Sept. 9. 

Lonpon County Council require tenders by 11 a.m. Aug. 23 for 
electric-light wiring (about 290 points). bells and telephones at the 
Councils secondary school, Plumstead, S.E. Specifications from 
the Chief Engineer. Spring-gardens, S.W. 


LoxpoN County Council will invite tenders in October for the 
supply of metal filament lamps, and the Council is prepared to test 
in the meantime any lamps for the supply of which firms may desire 
to submit tenders. Sample lamps submitted for testing (not less 
than five of any one make) should be forwarded to the Chief Engineer, 
Hungerford House, Victoria Embankment, W.C. 


Torquay Town Council require tenders by noon Sept. 2 for the 
supply and erection of a 1.000 kw. single-phase turbo-alternator, 
condensing plant and switchgear. Specifications, &c.. can be ob- 
tained from the Engineer, Electricity Works. Beacon Quay, Torquay. 

The Commissioners of H.M. Works and Public Buildings require 
tenders by 11 a.m. Sept. 4 for the erection of a new telephone ex- 
change at Leens. Forms of tender from H.M. Office of Works. 
Storey's Gate, London. S.W. 


MANCHESTER Electricity Committee require tenders by noon 
Sept. 10 for a 12.000 kw. three-phase turbo-alternator, pipework, 
valves and condensing plant; and water-tube boilers and super- 
heaters, economisers and coal chutes, Specitications from Mr. F. E. 
Hughes, Town Hall, Manchester. 


BaTLEY Council require tenders by noon, Aug. 23, for supply and 
laying of h.t. cables. Specifications, &c., from the Borough Electrical 
Engineer, 

The Chief Commissioner of Railways, SvpNEY (N.S.W.). will 
receive tenders until noon Oct, 2 for the supply of six 1,000 kw. 
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gub-station units. Specification from the Electrical Engineer, 61, 
Hunter-street, Sydney. 

MELBOURNE (Victoria) Corporation require tenders by 2 p.m., 
Sept. 4, for the supply of an electric motor ear and two electric motor 
wagons. Specifications may be seen at the office of the City 
Electrical Engineer. 

Bepwas (South Wales) Navigation Colliery Co. require tenders 
by Sept. 5 for 12 months' supply of electrical goods, steam, water and 
gun metal fittings, &c. Forms from the Secretary. 

The Chief Commissioner of NEw Noura WaLes Government 
Railways requires tenders by Oct. 2 for supply of six 1,000 kw. sub- 
station units, and by Oct. 16 for two 5 ton electrically driven travel- 
ling cranes and a Jib crane and machine tools for Randwick workshops. 
Specifications from the Electrical Engineers’ Office, 61, Hunter- 
street, Sydney. 

The IrauiaN STATE RatLways Administration require tenders by 
Aug. 24 for the construction of two sections of the main line from 
Ronco to Arquata. 


Tenders are invited for public electric lighting in Maprip for 
15 years. Particulars are given in the ‘‘ Madrid Gazette ” of June 23. 
Tenders to the Municipal Authorities before October 24. 


Tenders will be received until Oct. 21 at the Bureau de la Mairie, 
Canea (Crete) for a 50 years’ concession to construct and work an 
overhead system of electric tramways in CANEA district. The 
* Official Gazette," of June 22, containing particulars may be seen 
at 73, Basinghall-street, London, E.C. 

Rosario (Argentina) municipality invite tenders for a second 
system of electric tramways, including their construction and 
working. Tenders by 10a.m. Oct. 15. Particulars from the 
Municipal Council. 


Rosario municipality also require tenders by 3 p.m. Sept. 21 for 
the electric lighting of the town. 


TENDERS RECEIVED AND ACCEPTED. 


Nelson Council have placed an order with E. Green & Sons for the 
replacement of the economisers at the electricity works. 

Salford Council have accepted the tender of Sharples, Hill & Co. 
for alteration to electric light installation at Royal Technical In- 
stitute at £33. 15s., that of H. G. Mabbs for motor starters at £400, 
and that of W. Hodgson & Sons for 20-ton weighbridge for coal. 
conveying plant at £82. 

Walsall Town Council have accepted the tender of the General 
Electric Co. (in lieu of that of the British Westinghouse Co.), at 
£197. 16s. 6d., for the supply of a new switchboard. 

The tender of the British Electric Transformer Co. has been 
accepted by Sheffield Council for a biennial supply of transformers 
and switchgear. The tender of Abbott & Bannister (at £6,750) 
has also been accepted for building extensions at Neepsend power 
house. 


The Argentine Ministry of Public Works has approved the tender 


of Colson, Brookhouse & Pyne for the electric lighting of the Casa 


Historica, Tucuman, at $3,033.20. 
Stockport Council have placed an order with W. A. Shaw & Co. for 
00 Mazda 16 c.p. lamps at 2s. 6d. each. 


Wigan Council have accepted the tender of Webster & Winstanley 
for tram rails at £2,640. 


Birkenhead Corporation have accepted the tenders of Jas. Howden 
& Co. for two 750 kw. mixed pressure steam turbo-generators, with 
surface condensers, &c., at £11,840, and Fergusson's Superheaters 


(Ltd.) for superheaters for nine boilers and steam piping, at £1,686. 


Commonwealth Contracts.—The following contracts have been 
placed by the Australian Government Departments :— 

Postmaster-General’s Department. Melbourne.—J. Bartram & Son, 
500 switching keys, 6s. 3d. each, 3,000 condensers 1s. 9d. each ; British 
General Electric Co., cotton-covered wire £240, and 400 wall telephones 
(35s. 9d. each) ; Hoffmann Steam Brick Co., 10,000 earthenware conduits, 
2s. 10d. each, 6,500 ditto, 1s. 10d. each. 

Postmaster-General’s Department, Syduey.-—T. McPherson & Son, 36 
tons bolts nuts and washers, £18. 15s. Western Electric Co., 40 dis- 
tributing boxes, 17s. 5d. each ; 40 ditto, 22s. 3d. each ; 85 ditto, 278. 6d. 
each; 25 ditto, 67s. Id. each; 1,250 pole clumps, Is. 6d. each ; 5,000 eyebolts, 
ls. 8d. each ; 10,000 star screw anchors, 92. 6d. per 100 ; 2,000 star expan- 
sion bolts, 37s. 6d. per 100. Brehme & Owen, 12,000 cable elamps, 34d. 
each ; 3,000 ditto, 4d. each. T. McPherson & Son, 17,850 ft. w.i. piping, 
£818. 16s. 7d. 

Postmaster-General’s Department, Adeliide.—J. Bartram & Son, 
2 switchboards, £12. 16s. 3d. each ; 2 ditto, £26 each ; 3 ditto, £37 each. 

Postmaster-General’s Department, Brisbane.—Noyes Bros., 5 tons gal- 
vanised steel wire, £20 per ton. W. T. Henleys’ Telegraph Works Co., 
4,000 ft. lead-covered cable, £70. ar 


— 
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Supply and Tender Board, Adelaide,.—'l'odd & Samuel, 11 miles tele- 
phone cable, £306. 19s. 10d. 

Department of Defence, Melbourne.—Ingeam Bros., electrical clock 
system for small arms factory, £131. 12s. 6d. 

Victorian Railways Departinent.— X. Pengelley & Co. (lowest tender of 
three received), for 8 electric car bodies for St. Kilda-Brighton tramway, 
£568. los. each; Noyes Bros, copper cable, £274 per mile; Mephan, 
Fergason Pity., lifegnards for electric street cars, £6. 5s. each. British 
Insulated & Helsby Cables, h.d. copper wire, £89 per ton. 

Victorian Public Works Department.—J. L. Newbigin & Co., electric 
lighting at Mont Park Lunatic Asylum, £626. 185, Gd. 


BUSINESS NOTICES. m 


At the end of the month Mr. G. B. Bowell is giving up the active 
management of the Silent Electric Clock Co.’s works. He will con- 
tinue to act as consulting engineer to the company, and will establish 
a separate business at Margate as consulting engineer and expert. 
The Silent Electric Clock Co. continues at 192. Goswell-road, 
London, E.C.. and will shortly be registered as a limited liability com- 
pany, when Mr. A. Gilbey Gold, J.P., will join the board. 


Mr. G. D. Seaton has joined tho staff of Messrs. Riehardsons, 
Westgarth & Co., and will represent them in the Manchester district, 
where he will act as sales agent for their land specialities. 


Mr. J. Conway Price, advertising expert, has removed from Flect- 
street to 2, Belsize Studios, Glenilla-road, Hampstead, London. N.W. 


The title of the Sandycroft Foundry Co. has been changed to 
Sandycroft Limited. 


The Lawrence & Hansom Electrical Co. (Ltd.) have been appointed 
agents in New South Wales for the Sterling Telephone & Electric Co. 


Plant for Sale.—The Mersey Machinery Co., 7. James-street, 
Liverpool, advertise for sale some Crossley high-speed gas engines, 


Patents Development.— The proprietor of British patent No. 
23,172/1905, relating to “‘ Electro- mechanical systems for propulsion 
of automobiles," desires to make arrangements for the exploitation 
of the invention in Great Britain. 

The proprietor of British patents Nos, 15.178/1906 and 15,180/1906, 
relating to '* Electro- mechanical systems of propulsion for vehicles,” 
also desires to make arrangements for the exploitation of the inven- 
tion. 

Further particulars from Mr. Henry Skerrett, Chartered Patent 
Agent, 24, Temple-row, Birmingham. 


* Brazil in 1911.’’—This is the title of a work of nearly 400 pages on 
Brazil which has been compiled and published by Mr. J. C. Oakenfull. 
Nearly half of the book is devoted to the geography, history and 
political organisation of the Republic. but some interesting infor. 
mation is also given as to the natural resources, trade, commerce, 
exports and imports, &c. Though some of the historical matter. which 
is of an elementary and superficial character, might be condensed or 
omitted, yet the work contains much valuable information and 
statistics relating to an extensive but undeveloped country which 
is rich in natural resources. Accompanying the book is a good sketch 
map of the State of Sao Paulo, which gives particulars of the railways. 
statistics of exports, &c. The book has been issued by Messrs. 
Butler & James, Selwood Press, Frome. 


Imports.—The following are official values of clectrical machinery, 
material and apparatus imported into this country (a) during July 
1912, and (b) during the current year from Jan. 1 to July 31, with 
the increase or decreases compared with the corresponding periods 
of 1911 :— 

Electrical machinery (a) £84,534 (increese £2,475), (b) £639,797 (in- 
crease £12,436) : *telegraph and telephone cables (4) £15,606 (submarine 
£2,975, other than submarine £12,631) (decrease £22,882), (b) £175,482 
(submarine £6,453, other than submarine £169,029 (decrease. £51,672) ; 
telegraph and telephone apparatus (4) £10,806 (decrease £6,805), (b) 
£128,532 (increase £31,094) ; other electrical wires and cables, rubber- 
insulated (a) £10,968 (increase £2,770), (b) £47,878 (decrease £3,723) ; 
with other insulations (a) £8,198 (increase £5,435), (b) £33,242 (increase 
£12,049); carbons (a) £15,823 (increase £7,185), (b) £80,246 (increase 
£7,667) ; glow lamps (a) £11,285 (decrease £3,548), (b) £180,551 (increase 
£11,963); arc lamps and electric searchlights (a) £17 (decrease £102), 
(b) £844 (decrease £28) ; parts of arc lamps and searchlights (other than 
carbons) (a) £6,191 (decrease £323), (b) £64.677 (increase £2,550; pri- 
mary and secondary batteries (a) £4,718 (increase £1,895), (6) £33,618 
(increase £8,342). Total of electrical goods and apparatus, other than 
machinery and telegraph and telephone wire (a) £56,659 (decrease 
£9,986), (b) £818,180 (increase £23,415). 

* Submarine and other telegraph and telephone cables were included 
in one class in 1911, but are now divided into two classes. 


. Exports.— The exports of electrical machinery, material, &c., (a) 
during July, 1912, and (b) during the current year from Jan. 1 to 
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July 31, and the increase and decreases compared with the corre- 
sponding periods of 1911, are as follows :— 

Flectrical machinery (4) £133,620 (decrease £36,818). (5) £1.061,864 
(increase £59,811); *telegraph and telephone cables (a) £68,860. (sub- 
marine £41,588, other than submarine £27,281) (increase £24,100), 
(b) £882,498 (submarine £681,869, other than submarine £210,629 (in- 
Crease £471,840) > telegraph and telephone apparatus (a) £14,367 (de- 
crease £4,632), (6) £146,011 (decrease £5,385) ; other electrical wires and 
cables, rubber insulated (a) £35,547 (increase £6,143), (6) £253,630 (in- 
crease £20,221); with other insulation (a) £58,654 (increase £31,804), (b) 
£340,301 (increase £120,141) 5 carbons (a) £867 (increase £211). (5) £7,228 
decrease £2,850); glow lamps (u) £15,946 (incercase £3,285), (b) £112,359 
(increase £21,942) ; are lamps and searchlights (4) £1.616 (increase £830), 
(^) £11. 751 (increase £534); parts of arc lamps and searchlights (other 
than carbons). (a) £1.51] (decrease £12), (b) £12,753 (increase £3,174* ; 
primary and secondary batteries (a) £14,609 (increase. £3.770).. (b) 
£108,212 (increase £27,884). Total of electrical goods and apparatus, other 
than machinery and telegcaph and telephone wire («) £293,413 (increase 
£105,713), (5) €2,359, 146 (increase £817,613). 

* Submarine and other telegraph and telephone cables were included 
in one class in 1911, but are now divided into two classes. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

A third dividend (7}d.) is payable at 14, Bedford-row, London, 
W.C.. to creditors of Andrew Geo. Adamson, electrical engineer. 
formerly trading at 22, Christopher-street, Finsbury. Dashwood 
House. New Broad-street, and 18. Eldon-street, London, E.C. 
| A meeting to receive an account of the winding-up of the Bradford 
Electrical Co. (Ltd.) will be held at 56, Market-street, Bradford. on 
Nept. 16. 

A dividend is to be paid to creditors of Joseph Perkins, electrical 
engineer, 304. Ebrington-street and 4. Edgar-terrace, Plymouth. 
Claims are to be sent to Mr. A. N. F. Goodman, 7. Buckland-terrace, 
Plymouth, by Aug. 31. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstracts from some of the specifications recently published have been specially 
compiled by Messrs. MEWBURN, ELLIS & Pryor, Chartered Patent Agents, 70 and 72 
Chancery-lane, London, W.C. 

Whnevor the date applied for differs jrom the date on which the application was lodged at 
the F'atent Office, the formzr ts givin tn brackets after thz title. 

1911 SPECIFICATIONS, 
13.258 Suitu. Electric accumulator. (8 12 11.) 
16.372 StrpMARINE SIGNAL Co. & Evans. Submarine signalling apparatus. 
16.374 Linnoutst. Traction electro-magnets. 
16.433 CHamiion Jonition Co. Spark plugs. 
16.532 Scott. Electric lifts. 

Relates to means for slowing down automatically before stopping. so as to give a 
slow speed (whether the motor be lifting, or lowerine, the load, or running light). It 
consists in first inserting the whole of the starting resistance, and then makine a 
contact across the armature of the moter, so as to enerwise a solenoid contro!led by a 
dash pot, which solenoid. when the voltave across the armature persists for any 
ay preciable time either puts in resistance across the armature or puts on a mechanical 
orake. 

16,542 SwitHh & SuvurER. Covering of electric conductors with plastic material and 
ar paratus therefor. 

16.553 CuarMAN & Grimscey. Apparatus for rccordine telephone calls. 

17,132 Pare. Manufacture of electric accumulator electrodes, and means for use therein. 
Patent of Addition not granted. 

Relates to forms of ebctrcde which do not require pastine. the object being to 
dispose the clos?!y spaced surfaces upon whicn the active material is * formed" by 
chemical or electrical mzans, vertically this arrangement tendine to liberate gas more 
freely and prevent pock: tine whilst forming or charging and discharging the electrode. 

17.286 HatFIELD. El ctric switching devices. 

The invention relates to improvements in sealed mercury-in-glass electric switching 
devices. The break is caused to take place at the edge of a quartz or other heat 
resisting body suitably situated within the glass tube, and so as to be hermetically 
closed therein. For instance the two roles may be connected to two bcdies of mercury, 
one body of mercury being conta'ned in th» quartz tube immersed in the other body 
of mercury. In the make position the level of the mercury is such that the two are 
joined. When the mercury is caused to sink in one or both, break takes place at the 
edi 2» of the quartz tube. 

17.635 De pop 8sELL.. Method for timing telephone cal's. 

18.051 KrtEgiNscHMIDT. E} ctric power transmission devices. 

21.441 Misr eY & VANDERVELL. Electrical ignition apparatus for internal-combustion 
Ene ines 

22.844 Hacc. Electric fuse. 

26.185 Ge: Fur Evekrr--Osucse. Elsctro-osmotic processes. (28 9 11.) 

28.211 S «c. H. Laripe & Wittmann, Electricity controlline switches. (20 12°10.) 

Rh ites to a starting and reversing switch which eliminates the extra current make 
or breaz sparks by a Wheatstone brides arranged in such a manner that the equi- 
rotentiil points which ar» not united with the source of elrctricity are respectively 
constituted by two distinst contacts at which the corresponding extremities of the 
arms of the brides terminate; thes? contacts, which are also connected in pairs by 
direct auxiliary conductors, are combined with a movable commutation lever, the 
extrem: contacts of which constitut’ the terminals of the utilisation circuit. 

29.140 Tyre. Electrically operated valves for gas conduits. (17.6 11.) 


1912 SPFCIFICATIONS. 
725 Ges. Fur Erecteo-Osvese. Apparatus for the electro-osmose method. (2,10,11.) 
M Gere. Stabiboing vekas arcs, (0 4 100625 
874 DevtscHe GASSLUGILICHT AxkT.-GES. (AuER^ES.) 
inssuescsmtdlamss (La 11) 
1.550 Viegr & V ist... Devic? for sicnalling the breaking of a wire in overhead lines. 
3.100 SiEg'Eus-S:HUCKERTWERKE Ges. Cooliag atranuements for dynamo-elcctric 
MAAN sys 
3.114 Scnazz. Electrical warp stor-motions for locms. 
3.5612 podus GASGLUHLICHT ÁxT.-CES. (AUBRGES.) 
(311 11.) 
4,791 GOTTSCHALK. Apparatus for controlling and recording the consumption of 
Clctrical energy. 
The apparatus consists of a current limiter of any suitable typ» provided with a 


Manufacture of electric 


Electric incandescent lamps. 
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ooo IESU SUDIRRD, 
hand switching device which is so arranged that when ad:usted to one of its two 
positions the current limiter is operative, whereas when adjusted to its other pesitien 
the current limiter is rendered inoperative and an electric meter of suitatle tyre is 
connected in the consumer's circuit, 

The consumer can by adjusting the switching device into the latter position, be 
supplied with energy which exceeds that determined by the current limiter, the charge 
for such increased amount being estimated by means of the meter above referred 10. 

5,534 HILLMAN. Electric signal or indicator for taximeter cabs or other similar public 
vehicles. 
7.795 WiscHHUSEN & Herke, Press-button electric switches. (1,4/11.) 

10,041 GsAHAM. Telephonic head rear. 

10,346 GETHR & GrLuBL Au rENFABRIK HANSA. Ges. Bulbs for electric e'ow-lamrs, 

For the purpose of increasing the liminosity the bulb is formed by making a deep 

depression in an ordinary bulb, opposite or laterally of the nipple. 

11,341 Jounson. Sparking plugs. 


APPLICATIONS FOR PATENTS. 


NorE.—T he undermentioned Applications (except those marked t) are not open to public 
Inspection until after acceptance of Complete Specifications. Those marked * are open for 
inspection 12 months after the date attached to them, if they have not been published previously 
in the ordinary course. Names within parentheses are those of communicators of inventions. 
When complete Specification accompanies application an asterisk is affixed. 


June 27, 1912. 
15.023 Turner. Electric brakes for tramway and Like vehicles. 
15.038 SKINNER. Telephonic transmitters. 
15.049 STERLING TELEPHONE & ELECTRIC Co. & Bett. Mine expleders. 
15.053 RunustRAT. Electrical resistance devices. (18/12, 11, Germany.)* 
15.057 CLAusEN. Telephone systems. (11/3/12, U.S.i)* 
15.065 Harrison. Electric ovens and other electric heating appliances. 
15,072 Keitu. Telephone systems. (286,11, U.S.)® 


June 28, 1912. 
15,103 Knowres. Electrolytic apparatus. (Divided application on 22,759/11. 
15.119 GiminGHAM. Manufacture of tungsten wires or filaments. 
15.127 CLrarKr. Electric lamps using incandescence filaments of the second class, 
15.135 DerrimMan. (Automatic Electric Co., U.S.) Telephone systems. (Divided 
application on 15,133 11. 28/6.) * , 
15,178 Price. Automatic electric thermal control.” 


June 29. 1912. 
15.216 Soker. System of electrical weldine by means of induction current. 
15.229 Hoge & Hose. Incandescent electric lamps. 
15,256 REINEKE. Electric transmission of signs or speech in mines. * 


July 1. 1912. 
15.270 Barnett. Electric circuit interrupters. 
15.275 Srertex Connuits, WATERHOUSE & BiRKETT.— Electrical heating elements. 
15.281 Kortinc & MATHIESEN AKT.-Ges. Arclamps. (12 8°11, Germany.)* 
15.29] ArtKEN. Telephone microrhones. 
15.292 AITKEN. Telephone exchange systems and the like. 
15,309 Laurie. avice for comparing and measuring the magnetic properties of magnets 
and the like. 
15.324 Taytor. Means for attaching electric wires and cables to insulators. 

15.342 B. T-H. Co. (G.E. Co.. U.S) Leading-in conductors for el:ctrical apparatus. 
15,362 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) Devices for 
measuring electric resistancas." 

15.366 VENNER Time SWITCHES, LTD. & CRIESBACH. 
15,378 Ortinc. Electric signalling contrivances. 
15,381 STRACHAN & STRACHAN & HENSHAW. Electrically op2rated telphers and tracks 


therefor. 
July 2, 1912. 
15.388 WorRALL.  D:vic? for locking an electric incandescent lamp of the bayonet type 
to its holder. 
15.402 ErsrEIN. Radio-action and arrangements therefor. 
15.404 SoKAL. Storage batteries. * 
15.418 Romer. Electrolysis of metallic solutions. 
15.419 Futter. Dictophone and like sound-recording instruments. 
15.429 Purve. Electric heater. 
15,448 Spinney & Carer. Means applicable to photographic print boxes fer producing 
photographic prints by electric light. 

15.469 Sig«EgNs-SCHUCKERTWERKE GC, v. R. H.. Methods for compensating the fluctuations 
in the load in electric power installations. (8 7 1l, Germany.)® . 
15,471 PintscuH’s ELECTRIC Mrc. Co. & Vipal. Brush-holders for dynamo-electric 

machines. 
15.479 Cusp. Processes and apparatus for electric welding. (16,2/12, U.S.)* 
15.483 B.T.-H. Co. (G.E.Co.,U.S.) Arclight electrodes. ; 
15,485 Jurus Pintscu AkT.-OCEs. Supporting devices for filaments or wires in incan- 
descent metal filament lamps. (18 11,1], Germany.)* 
15.486 Jutius Pintscu ÁkT.-GEs. Supporting devices for incandescent metal filament 
lamps. (21,11/11, Germany.)* 


July 3. 1912. 
15.492 Rounp & Fisugg. Elsctro-deposition of metals and like electrolytic processes, 
and apparatus or appliances to be used in connection therewith.* 
15,532 Ruper. Process for the manufacture of iron alloys for dyname-electric purposes. 
(Addition to 12.4483 11. 11,7 1l. Germany.)* 
15.589 ALLGEMEINE ELextricitats-Ges. Dynamo-electric machines. (Addition to 
9,577 08. 37 Il, Germany )* 
KnuDsEN. Telegraphic apparatus. 


July 4, 1912. 

Arc lamps. (^ 

Method of and means for illuminatine by electric lamps. 

638 WoRTMANN. Electrically driven tilling machines.® . 

,643 WATLINGTON & Co. & PoorEgv. Metal connection for joining wires electrically 

and mechanically. 

15,647 Sig«ENs-SCHUCKERTWERKE C.M.B.H. Electrical transformers, (4/7 11. Germany.)* 

15.619 Rouse. Electric candle lamp, bayonet cap and holder. . 

15.656 Deutz. Driving installations comprising an internal-combustion ene'ne and 
electrical machines. (5 7 1f, Germany.)* 

15,659 Siemens Bros. Dynamo Werks & BRCOKS. 
switches, cut-outs and the like, 

15.660 Siemens Bros. Dynamo Works & CALLow. Photometers or the like. 

15,662 SIEMENS SCHUCKERTWERKE G.m.B.H. Making connections to commutator S*£* 
ments of dynamo-electric machinery. | (4;7,11, Germany.)* 

15.667 SwirH. Electric-balanc? system. 

15.072 WasrvINGE & HASSELBERG. Multiplex telegraphy. 


16/10.) 


ev 


Electric switches.” 


604 D^wDELL. 
616 WALTON, 


Electromarnetically-operatcd 


(5/7, 11, Sweden.)*® 


15.686 B.T.-H. Co. (G.E.Co., U.S.) Arc lamps. 
15.688 REvNoLDs. Furnaces of the Siemens reversible regenerative type. 
July 5, 1912. 


15.704 HinzsMAN. Magneto machines. 

15.706 BritisH InsuLaTeD & HeLssy CABLES & ALLWooD. 
junction box.s or apparatus. 

15.727 Bailey, BAxtER & MIDDLETON. Electric furnaces and apparatus for the vola- 
tilising of metals. T 

15.757 CE COMPOSING Co. C.M.B.H. Arc lights. (Addition to 8,907.12. 15/6/12, 

ermany.) 
15,760 SNowpon & Resisto EtECTRICAL Mrc. Co. Electrical rheostats, starters of 


controllers. 
(11/7/11, Austria.)* 


Electrical distribution 


15.774 Piout. Maenetic or electric fields. 
15,776 B.T.-H. Co. & WALLACE. Switches, 5l ny 


H 
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COMPANIES' MEETINGS AND REPORTS. 
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FALKIRK ELECTRIC CONSTRUCTION SYND. (LTD. )—An extraordinary 
meeting was held last weck to consider a resolution to inercase the capital 
of the company for carrying out the scheme for the extension. of the 
Falkirk tramways to Grangemouth. The chairman (Mr. G. M. Brown) 
presided, and moved the resolution, A direct negative was moved by 
Mr. A. W. Tait and seconded by Mr. Geo. Balfour, and that became the 
finding of the meeting after a vote. 


DUBLIN & LUCAN ELECTRIC RAILWAY CO.—The gross receipts for 
the half-year ended June 30 amount to £3,637. 4s. 5d., an increase of 
£181. 13s. 2d. on the corresponding period of 1911, whilst the expenditure 
has decreased bv £23. 18s. 8d. After providing for debenture interest, 
the available balance is £1,120. 7s. 10d., out of which the directors recom- 
mend pavment of the usual half-vearly dividend on the 5 per cent. pre- 
ference shares, which will absorb £475, that £200 be set aside for renewal 
of overhead wires, and that the balance (£445. 7s. 10d.) be carried 
forward. 


LIVERPOOL OVERHEAD RAILWAY CO.— At the meeting on Tuesday, 
the chairman (Sir Wm. B. Forwood) said that the coal strike not only 
seriously disorganised the traftie of the country, but added materially 
to the cost of all railway services. Theirs was the only line able to recom- 
mend the payment of an increased dividend. A dividend of 2 per cent. 
per annum could not be entirely satisfactory ; but it was certainly à very 
gratifving improvement upon what they had been doing, and they hoped 
it might prove the beginning of a better state of things. The labour 
unrest had not onlv added to their wages bill, but created an element of 
uncertainty as to the future, and the Insurance Act still further increased 
working expenses. On the other hand, the growth in their traffic made 
very satisfactory progress, They had carried during the halt-year on the 
railway and tramway 5,871,000 passengers, which not only showed an 
increase over the same half last vear of 478,000 passengers, but nearly 
constituted a '' record," being the largest number of passengers they had 
carried in eny half-veer since 1903, which was only slightly in excess of 
those figures. The increase had been. mainly in workmen end third- 
class passengers, and in consequence their carnings per passenger carried 
remained the seme, viz., 169d. per passenger. ‘The ratio of expenditure 
to revenue was 64-7 per cent., which was the best result thev had 
echieved in this half of the year since 1900. They had placed £1,500 
to renewal account, which now amounted to £45,166. After deduct- 
ing interest on Mortgage debentures, &e., and edding balance brought 
forward, the amount available was £13,528. 5s. Td., out of which the 
directors recommended. the. declaration. of dividends at the rate of 
5 per cent. per annum on the preference shares, and 2 per cent. per 
annum on the ordinary shares, leaving £4,852. 8s. 7d. to be carried for- 
ward. The Railway Companies (Accounts and Returns) Act would call 
upon them to render their accounts in another form next vear. 1t would 
also dispense with their holding two meetings in the vear, but it would 
permit of them paving an interim dividend, and, following the course 
adopted by other railway companies, they would in future only hold their 
annual mecting in February. 


MANAOS TRAMWAYS & LIGHT CO. (LTD.) —The report of the directors 
for the year ended April 30 states that both the tramway and lighting 
sections of the business have improved. The tramway receipts amounted 
to £100,718. 9s. 4d., and the lighting to £35,002. lis. 4d., against 
£105,867. 5s. 2d., and £33,594. 15s. dd. respectively for the previous year. 
The number of passengers carried increased by 234,000, and four large 
cars are being put into service to cope with the increased business. The 
publie lighting has been increased by the addition of 23 are lamps, the 
company now supplying electricity for 345 are lamps. with every likeli- 
hood of a further increase being necessery in the near future. In. the 
private lighting section 584 new customers bave been secured, increasing 
the number of 16 c.p. lamps by 4.060, and making the total number of 
lamps connected 15.0653. Up to the present the company has confined 
its operations to clectric traction and lighting, but it is now actively en- 
gig. d negotiating for the sale of power to the various worksin Manaos. The 
result ofthe company's operation for the year is a profit of £34,828 9s. 9d. 
compared with £30,431. 3s. Gd. After providing for London expenses, 
£c., and debenture interest (£18,509. [6s. 10d.), the balance is 
£16,318. 12s. 11d., to which should be added £3,509. 6s. 10d. from last 
account, making a total of £19,527. 19s. 9d., which the directors recom- 
mend should be dealt with in the following manner :—Transfer to can- 
tingencies reserve £2,500, transfer to renewals reserve £5,000, dividend 
on £300,000 ordinary shares at rate of £3 per cent.'per annum £9,000, 
balance to be carricd forward £3,327. 194. 9d. 


NORTH LONDON RAILWAY CO.—At the meeting last week the chair- 
man (the Hon. A. H. Holland-Hibbert) said that they could not hope 
for much improvement in the passenger receipts until the scheme for 
electrifying the line, in conjunction with the electrification of the 
L. & N.W. line to Watford, was completed. When that had been done 
the directors might hope with some confidence, not only that they 
would recover some of their lost traffic, but that they would gain an 
Increase in traftic from stations north of Willesden. 


PAISLEY DISTRICT TRAMWAYS CO.—The revenue for the half- 
year ended June 30 was £28,697. 2s. 10d. and the expenses were 
£18,045. 133. 7d. After deducting extra cost clectrical energy due to 
coal strike, interest on debentures, &c., and debenture sinking fund 


and adding balance brought forward, the amount available is 
£10,270. lls. 9d., out of which £1,500 has been placed to general 
reserve, and the directors recommend that £3,750 bs devoted to 
dividend at rate of 5 per cent. per annum on the cumulative)preference 
shares for the half-year, £1,000 to preference share sinking fund and 
£2,025 to dividend at the rate of 24 per cent. per annum on the ordi- 
nary shares for the half-year, £1,995. 11s. 9d. being carried forward. 
The traffic receipts show an increase of £2,359, compared with the 
corresponding half-year of 1911, and four additional cars will bo put 
into gervice shortly. The expenses were £35,365 in excess of thvae for 
the first half of 1911, mainly owing to a considerable extent in connec. 
tion with the maintenance of the permanent way, necessitated largely 
by the increasing heavy commercial motor tratlic. 


PERTH ELECTRIC TRAMWAYS (LTD.)—The accounts for 1911 show a 
profit of £37,393, compared with £26,702 in 1910, which was adversely 
affected by the strike of conductors and motormen. An interim dividend 
of 24 per cent. on the ordinary shares has been paid, and the directors 
recommend payment of a further 24 per cent., making 5 per cent. for 
the vear. After making this payment and distributing the dividend on 
the preference shares, and interest and sinking fund on the first and 
second debentures, the balance is £9,742, of which £9.000 is to be placed 
to reserve, leaving £742 to be carried forward. The directors have 
signed a provisional contract for the sale of the undertaking to the 
Government of the State of Western Australia for £475,000. As. Perth 
City Council refused to give its consent, the Government took the 
necessary steps to bring in a bill to enable them to purchase the tram- 
wavs without the consent of the Council, and there seems to be no doubt 
that the bill will in due course become law, as it has passed the second 
reading and is now in the Committee stage. 


RAILWAY ELECTRIFICATION,— At the mecting of the L. & S.W. Rail- 
way Co. on Friday last the chairman (Mr. Hugh W. Drummond) stated 
that the loss in London suburban traffic was £11,000, owing to tramway 
and motor-'bus competition. With regard to the electrification of their 
suburban lines, and the extension of the Central London Railway to 
Richmond and beyond, which was being discussed, he said that estimates 
were being prepared ; but owing to the enormous amount of detail that 
had to he got together before those estimates could be accurately worked 
out it had not been possible to put the matter before the proprietors in 
a concrete form. However, the directors were satistied that the proposal 
was one that thev would be able to place before the shareholders with 
confidence when the time came. Sir Alex. Kennedy had been called in 
to advise them, and the scheme that had been worked out embodied 
such a service of trains to ail the principal towns in the Thames Valley 
as would give entire satisfaction and would leave no room for a com- 
peting line. 


UNDERGROUND ELECTRIC (RAILWAYS CO. OF LONDON (LTD.)—For 
the half-vear ended June 30 the net revenue from investments and pro- 
perties (including g-neral interest), after deducting general expenses, 
amounted to £208,665, 15s. Sd. After adding amount reccivable under 
guarantee on Metropolitan District Railway assented first preference 
stock, and deducting interest charges on £1,730,000 41 per cent. bonds of 
1933 remaining outstanding, &c., the surplus is £167,905, 195. 6d., which 
will be applied in payment of interest on £1, 181,981 6 per cent. first cumu- 
lative income debenture stock (£35,459, 8s. 7d.), interest at rate of 4 per 
cent. per annum on £6,110,031 6 per cent. income bonds of 1948 for the 
six months ended June 30 (£129,770. Hs. 5d.), leaving £2,675, 19s. 6d. to 
be carried forward. The income from investments showed an increase 
of £101,876. 123. 10d. over that for the corresponding half-vear of 1911. 
The traffic and working expenses of the railway companies and of the 
London United Tramways (Ltd.) have been adversely affected by the 
general labour unrest during the half-vear. ‘The Metropolitan. District 
Railway Co. has paid in respect of the half-vear a dividend at the rate of 
2 per cent. per annum on its 5 per cent. second preference stock, and the 
London Electric Railway Co. has paid dividends et the same rates in 
respect of this half-year as in the corresponding half-year. The con- 
struction of the Paddington end Charing Cross extensions is procecding 
satisfactorily. The bills promoted by the Metropolitan. District, the 
London Electric end the Edgware & Hampstead Reilvay Companies 
and the London United Tramways (Ltd.) received Royal assent on 
Aug. 7. The scheme for the fusion of the interests of the company and 
the London General Omnibus Co. has been accepted by over 96 per 
cent. of the holders of the ordinary stock of the latter. company, 
and the Undergeound Co. has issued to the respective holders their 
proportion of 6 per cent. first cumulative income debenture stock, 6 per 
cent. income bonds and ' A” ordinary shares in exchange for their 
ordinary stock of the onmibus company. The proposel to purchase the 
London General Omnibus Co.’s undertaking and assets has, with the 
sanction of the Court, been accepted by the liquidator of the old company, 
and a new company has been formed with the same name as that of the 
old, and with the same board of directors and officers. 


VICTORIA FALLS & TRANSVAAL POWER CO. (LTD.)—-The Marquess of 
Winchester, who presided at the meeting last week. stated that since the 
accounts for [910 were submitted they had paid up all the capital they 
hollin the Rand Mines Power Supply Co. They had also purchased 
on account of and handed over to th: Rand Mines Power Supply Co. 
plant amounting to £1,840,227. 13s. 4d., under their agreement with that 
company which is secured as to £1,500,000 by a mortgage bond and by an 
undertaking to execute a further bond for the balance. Of the expenditure 
on plant and machinery an item of £64,630 had not been allocated. "That 
represented the plant and machinery required in carrying on (heir business, 
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but the costs of that plant and machinery had not been finally. allocated to 
the different stations. "he machinery was for the {most part standard 
apparatus for the sub-stitions, and spares purchased in connection with 
the plani already in operation. The veat’s work vieldod the satisfactory 
profit of £323,003. 1898, 2, to whieh had to be added the balance of 
£31,849. Lis. 3d. from lesi vear. "Ehe interest on debentures and income 
tax absorbed £123,736. 6s. Lid.. and £61,264 had been written off depre- 
ciation. Ort or che belanee to credit of profit and loss account they paid 
a dividal on the preference shares issued up to Dec. 31, 1910. leaving 
£45,744. 3s. to be carried forward. The demands of the consumers of the 
Vicioria. Fells & Transveal Power Co. and consumers of the Rand Mines 
Power Supply Co. for ihe supply of power necessitated that edditionel 
capital should be raised. After consideration they came to the conclu- 
sion thet the most advantageous way was to issue second mortgage 
debentures. During ihe vear the immense power station at Rosherville 
was brought inio full operation, both for the supply of electricity and 
compressed air, and the sele of power by the two undertakings on the 
rand was now one of the largest in the world. The new station et 
Verecnizing was being doubled, and there were now four sets, each of 
15,000 H.P., being insielled there, The first two sets and accompanying 
boilers should be ready to supply power next month, and the two exten-' 
sion sets would be available carly next vear. The progress of the con- 
struction of the transmission line had been seriously delayed by strikes 
and other causes. During his recent visit he had had the opportunity of 
thoroughly inspecting the plant in successful operation. When they first 
started up the carlier plants at Brakpan and Simmer Pan they met with 
certain difficulties due to l'ghtningand other causes. During his visit he 
saw those (wo stations running continuously witliout interruption, regu- 
lated and controlled. At Rosherville, the biggest of the stations which 
had been erected for the Rand Mines Power Supply Co., and which only 
came partly into commercial use at the beginning of last vear, similar 
troubles were experienced during the lightning season, whereas the 
stations at Brakpan and Simmer Pan continued without fault or inter- 
ruption, The past year had been a most strenuous one for the manage- 
meni in South Africa and their engineering staff, and he could not con- 
clude without acknowledging the gecat assistance which they had ac- 
corded him when in South Africa in carrving through the negotiations for 
the new Rand Mines contract, and for the zealand energy which they had 
always displayed in the company’s interests. The adoption of the report 
and accounts was then carried and the retiring directors re-elected. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


NEW COMPANIES. 


ALBERT GREEN (LTD.) (123,688.)— Reg. Aug. 10, capital £16,C00 in 
£1 shares, to carry on the business of wire covering, gimp, cord, braid 
and electric cable and wire manufacturers, &c., to acquire the business 
carried on by A. Green. Private company. First directors are A. 
Green (chairman) and othera to be appointed by him. Reg. office: 
New Normanton Mills, Derby. 


BOURTON.ON-THE-WATER ELECTRIC LIGHT & POWER CO. (LTD) 
(123,628.) — Reg. Aug. 7, capital £1,259 in £1 shares, to carry on the 
business of an electrical power, light and supply company, electricians, 
mechanical engineers, suppliers of electricity, &c. First directors are 
H. T. Harrison and W. Riggs. 


GLEDHILL-BROOK TIME RECORDERS (LTD) (123,602.) — Reg. Aug. 3, 
capital £10,000 in £1 shares, to take over the business of manufacturers 
of time-recording machines an1 the patent rights formerly belonging 
to the Stocxall Brook Time Recorders (Ltd.) of Hudderstield, and to 
adopt an agreement with G. H. Gledhill & Sons. First directors are 
H. Gledhill (chairman), A. H. Gledhill (managing director), G. Gledhill 
(secretary), E. Hollingworth and F. Brook. Reg. office: 43, Market- 
street, Hudderstield. 


KERSWELL, PAULKNER & HAMLYN (LTD.) (123,636.)—Reg. Aug. 7, 
capital £6,000 in £1 shares, to carcy on the business of manufacturers 
of electric fittings and appliances, metal workers, machinists, 
mechanical and electrical engineers, &c., and to adopt an agreement 
with H. H. Kerswell and S. W. Hamlyn. Private company. First 
directors are H. H. Kerswell, J. H. Faulkner and S. W. Hamlyn (all 
permanent). Reg. office: Hanway-street Works, Hanway-street, W. 


ORO LIGHT & GENERAL SUPPLY CO. (LTD.) (123,697.)—Reg. Aug. 
10, capital £1,200 in 1,195 ordinary shares of £1 each and 100 deferred 
shares of les. each, to carry on the business of dealers in lamps and 
wholesale and retail manufacturers of and dealers in electrical and 
other apparatus, &c. Private company. First directors are C, Harris 
and W. J. Johns. Reg. office: 56, Cock-lane, Snow Hill, B.C, 


RUSHDEN & DISTRICT ELECTRIC SUPPLY CO. (LTD.) (123,683.)— 
Reg. Aug. 9, capital £25,000 in £1 shares, to take a transfer of the 
undertaking authorised by the Rushden & District Electric Lighting 
Order (1912), to supply electrical energy within the limits of supply 
prescribed by the said order and any orders amending or es 
the same, to carry on the business of suppliers of electric light an 
power, electrical engineers, &c., and to adopt an agreement with F. H. 
Thornton, B. Sampson and J. Clark. Private company. First direc- 
tors are F, H. Thornton, B. Sampson and J. Clark, 
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STATUTORY RETURNS. 


NORTHERN COUNTIES ELECTRICITY SUPPLY (LTD.)—The capital in 
return to June 21 is £200,000 in £1 shares. 149,990 shares taken up. 
£l per share called up on 145,990. £145,990. 5s. paid, including 
£1. 5s. paid on 10 shares forfeited. £4,000 considered as paid on 4,000 
shares. Mortgages and charges: £190,000. 


SIEMENS BROS. DYNAMO WORKS (LTD.)—In return to July 18 capital 
£300,000 in £10 shares. 20,000 shares taken up. £10 per share called 
upon 7. £70 paid. £199,930 considered as paid on 16,993. Mort- 
gages and charges: £200,C00. 


TRAFFORD POWER & LIGHT SUPPLY (1902) (LTD.) — According to 

return to June 25 capital is £80,920 in £1 shares (23,120 preference), 
23,120 preference and 57,800 ordinary shares taken up. £80,920 paid. 
Mortgages and charges: £54,507. 11s. 1d. 
. WOLVERHAMPTON DISTRICT ELECTRIC TRAMWAYS (LTD.)—In 
return to May 16 capital is £200,000 in £5 shares. 32,900 shares 
taken up. £5 per share called up on 31,95) and 5s. per share on 250. 
£159,812. 10s. paid. Mortgages and charges: £89,000. 


MORTGAGES AND CHARGES. 


MIDLAND ELECTRIC MFG. CO. (LTD.)—Second mortgage debenture, 
dated July 31, 1912, to secure £1,000, charged on company's under. 
taking and property, including uncalled capital. Holders; F. H, 
Jordan and J. H. Prince. 


CITY NOTES. 


eor 


MEMORANDA (Aug. 15).—Bank rate 5 per cent. (since May 9, 1912), 
Price of silver, 28 j; d. per oz. Consols 75! —75; for money ; 751—514 for 
account. Consols Pay Day, Sept. 2; Stock and Shares Continuation 
Days, Aug. 27 and Sept. 12. Ticket Days, Aug. 28 and Sept 12; Pay 
Daya, Aug. 29 and Sept. 15 ; Mining Shares Carry Over Day, Aug. 26. 

RIOES OF METALS (London).—Copper, cash, 794; three months, 
78:. Lead, Engiish, 191 —20; Foreign, cash, 195; ; three months, 18; ; 
Spelter, 253—261; Tin, English, 210—212; Foreign, cash, 208; three 
months, 2053. dron, Cleveland, cash, 61/6 ; three months, 62/-, 


CITY OP LONDON ELECTRIC LIGHT CO. (LTD.) —"l'he transfer books and 
register of members of this company will be closed from the 19th inst. to 
Sept. 2, inclusive. 

COMPANIES STRUCK OFF THE REGISTER. —Tho following were struck 
off the register of Joint Stock Companies on Aug. 13 :— 

Birmingham Electrical Case Co., General Power Devolopment Co., 
Hooghly River Electric Power Co., London Electrie Hot Air Baths 
(Greville's System), North-Eastern Electrical Stores, North Lancashire 
Electrical Treatment Co, Pyrenees Electrical Society, Railway & 
Tramway Development Co., Universal Electrical Supply, Variable 
Electric Lamp Synd., Wireless Telephony (Entertainments) Co. 


ELECTRIC SUPPLY OF VICTORIA (LTD )—A dividend of 6 per con 
has been declared on account of arrears on the preference shares. 


HADFIELD'8 8TEEL FOUNDRY CO. (LTD.)—The directors have 
declared an interim dividend of 1s. per share on the ordinary shares. 

LIVERPOOL DISTRICT LIGHTING CO. (LTD.) —An interim dividend of 
2 per cent. (less tax) has been declared. 

MADRAS ELECTRIC TRAMWAYS (1904) (LTD.)—-lhe traffic receipts for 
the fortnight ended July 31 were R.25,153 (increase R.1,546) Gross 
receipts from Jan. 1. R.347,029 (increase R.39,083). 

MARCONIS WIRELESS TELEGRAPH CO. (LTD.)—The directors. have 
issued a circular stating that, in view of the certain rumours and mis- 
leading statements, they think it right to repeat thet they have ample 
funds for all purposes and that there i5 no need for any increase of capital. 
The directors are fully sacisticd with the statement recently made in the 
House of Commons by the Postmaster-General respecting the Government 
contract. ‘They believe that the pressure of business at the end of the 
Session, together with the desire to give every opportunity for information 
and debate, were alone responsible for deferring the ratification until the 
re-opening of Perliament early in October. They ere confident that for 
long-distance commercial wireless tel geaphic service the company pos- 
sesses a monopoly in fact, and that they attached no importance to the 
clause in the Government contract which was suggestive of a five years’ 
monopoly. They therefore themselves volunteered the elimination of 
thet clause. In any case the company possesses a long lead which they 
are contident it will be able fully to maintain. 


METROPOLITAN ELECTRIC TRAMWAYS (LTD.)— M an extraordinary 
meeting on Wednesday the resolutions passed on July 26 for the reduc- 
tion of the capital and converting the deferred shares of the company into 
ordinary shares were confirmed. 

PARA ELECTRIC RAILWAYS & LIGHTING CO. (LTD.)—The directors 
have declared an interim dividend at the rate of 10 per cent. per annum 
on the ordinary shares for the past half-vear. 

TYNESIDE ELECTRICAL DEVELOPMENT OO. (LTD.)—An 
dividend of 5 por cont. (less tax) has been declared. 

WASTE HEAT & GAS ELECTRICAL GENERATING STATIONS (LTD.)— 
The directors have declared an interim dividend at the rate of 5 per 
cent. per annum for the half-year ended July 31. 
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Mersey Rail rporation » 10 577 | — 1,832 6 Das 90D + 555 4/6 |*Westmi eat & Gas Elec. Gen Si lee] 96i —881 3 6 6| April, Oct ds 
Miis e neu » 10) 17081 45 700 |— 9,2! 2/3 | Do." Ai pa Elec. Sup. Ord.. tations ..| Im—! 5 2 0. April, t| 8) 
Miror DiE Rais 2 | ZEE 191| s zd o CO IUC MEE NITE Meu 
*tropoli way. n 321 : oe My ar, Sept ahi > 
Mi metam Elec. Trams...|] ., E !1672 a E 31 DeC + 637 Electric Railways a11 Tra $ (4 3 9, Jan, vale sa s 
son Cor ZIP PE ’ 719 | — ' 72.94 E 364 ee Bati ; mw ayè s 
Newcastle En Mo ” 2 361 797 31 , 9 + 5.093 0/6 ath Elec. Trams Pref 5, 
eweastle-on-Tyne Corpn..| 10 - 2 272823 |. 4:399 | St | 44% gig lp pind ce ce E 
ewport (M rpn.. i 196 | — 3i l 4,399 St. | 44% per Cent. Cur ce noii adi E 
Northampton Corporation | | 4008} = 79 | Ns 028 c | b i$ Do. AF Ist Mort Deb Stos eal B—t |6 3° 6! Jan, 
m, oe 248 0| 4% lata Midland Trams 44 Ist Wed.) «++. à —À. : 6 jx Mi = 
Idham ebay Hyde. "n ” : 666 | — T e 2 83,773 |+ 249 | 10 49, 2 olas Tramwavs A C "d Deb. Stock 91 E 52 0 m. e oe Mn 
Perth (N.B.] Corporation... E OE S ms 118 | 10.705 7 SO 4 | Bo Cum. Pref s. Ono Soe (51 dif. ect | 0| oe 
Perth (W.A.) loo Tation. ». " 7 2,121 | — iE 3l 18.801 L 131 | SE Tra SEN acd a os eei aro eneas 7—7} 514 4| Feb July m um 
Peterborough ec. Trams... ” 9 l T M 20 41.597 + 1,370 >) oe Só Do 3 m lectricTracti sb, 2. ^t TOR 100 — LA 5 8 6 , ug T Z 
Portsmouth SE 4 » 2 Ln + 295 e. 2.204 + 1,106 B: 6% | Do aed Ord. St... .. ae rd.NonCum, 1i -—3 318 5 Rib; ‘Aue ve e» 
erles ... n... 1 : T 259 7 E: P per Cent. Cum. "ww TOTUTTPTTIT & — 8 P i ne oe s 
EE E E E EERE e ESE T a 
er O : 307 || St. | 44% . S per Cent. Perpetual Debs. ..... 39 —4; (0 O | Feb, 
ey n ” 2| 127| & 478 | 15 B eM St | 3°¢ \econtral Long oer a con nat one ag m a ht ) | Feb, Aug) 25) oi 
! Salford Corpora II " Z 827 | + 8 19 16 08 — 1,694 St, | 4% | 1D. tral London Ordinary e STOCK Ib 8) — 84 5 0 O | April, í 49) 39} 
Shanghai . ation ....... E 467 | — 119 | 118 13:339 + — 7943 l| St. | 4176 | 4 (cel Cant SE Oak eti 99 i |8 7 0| Ma Dt 3)| 98 
Sene ee ” - 4,904 | — io 31 6414 t —s52 || St.) 2% Do. n per Cent. Tof. Stool senses 92 ie E Ee BB Hy Mov | JM f° 
Sheffisid Corporation ..... "9 $16,000 | + $3 da 19 98,249 4 — 379 || 190| 4% VE eferred Stock... c eee 103 —112 4 18 9 | Feb, ee Toll o. 
SAP Tm e tere EGE. e|— 6 Ét $464,131 i $1070? | St. | 147% City & South Lon TOP E r ind acia 251—77. 2 3 4 e. | 1031). 
uth Metr I. K ,847 : 7.07 > d outh | sndor Rly. Cc RITEN 9) —]1t 212 0| Fet d -- 
South con SENA: » 10 $10,676 T i 77 20 Bic — 2 ^l 4 i ES 5 per Gent Perp AV Or , 2204 | 31 Eo 3 19 3 [ re ue . ae 2c 
Sun eee Eie "A a EM +9$1,104 | 6 IE MESE e [!59 M Py ina gia n A tdg NER Jan, July | ios 
Southend Corporation... ^ 2| i99 È i20 | 31 | 200 + $1,012 HH Se | 48 Ds. MOI) sis gaccroocdsossscqee 103 —108 | 4 12 6 | Fab, Aug 331! 33; 
port T | RO ji 593 | — 28.4 e 77 % | De oe ge eet 102 —1 416 0| Feb vx es 
Srat dee Has ek » 7| 1,57 66 | 18 498 |+ 165 # | Do. 4 per Cent. Perpetu ee eeereceness fot azine | nee eb, Aug | js: | ss 
Stockport creed Jt Ba " 2 Se = P in Ten Pi i 28 n Dublin United Trams, 6 na DR Tus 9 Tiol - T 0 xl E 101 | 102] 
erla SERERE pM M » 753 IH 1 , ,992 | T - +} ‘ istrict T ara ( = á ret. ..| 19 sam i ' 0 M : T ee 
Suid Babee eir] 2 2| nex 20] 13 ate |= 19 sel abs | Gt: Northern & City Ry. Prot. Od GŠ! =I B3 8 Fob, Aw | --| 5 
ansea T srs... di ,822 m 24. P x 17 . | 96 Dc 5" - istrict Elec t x : N x ^ 20! líi—2 » 0 ' id ee 
Senden a i ees » 7 73 9 649 [+ &*W ee o. 44 Deb. Stock . Trams, 6% C.P.| zi - d .| æ 
anton Corporation......) ” 2 E x 88 ii T = {7 es ae Tramvave Ord ee ee deeds n X. Mar Aug 2h) .. 
Tomot d Biswice | z 2| ae JERB NERA EIE vat UN et PRESE S pierre at | uat io ur Get | ie | 
id: T i T : Er 7 I. er Cent, Debs. .....« sies s. | _6§—6 | oe ar, Se PT ee 
Wallasey Corpo a ae ; ; 352 - iss 3! 1,361 =? , | 4% Do — E. T. & Lt. 5 per Cent. Pref... 7| —]3 16 3 Mar, E dU M: 
Waray Corporation - » 10 PER — 100 p 7,120 = P. S9 |fLanarkshire OL X Stock .. abend x —2 | 4 tt Q | jan July call) cues 
Jo ; y 55 ^ A : amways ... *--0272] 2d e ee e$ 
est rin CO rDoraHon » 10 739 81 | 19 Boyes — 5N | 49% ce Utd. Trams 5% Prio e | 9] x 5 2 6| Te Sept | se | ss 
W orporat T 8 T 52 189 |— O o ndon Electric 4% r Lien Deb. Stk | ¢ | 6 2 | July | 77 í 
oie Pr Mare ton » 8 2 B4 -+ 24 1 18361 |+ pe /© | i20 496 Pref. 4% Deb. Stock tk. | —33 60 : Ti Aug 70 
Vie a. eig els n 1 mE / . d (Se isse ce aule —)5 an, Jul x ec 
Wolvsrh om on Co. » 2 270 203 | $19 ,089 |+ - 9, ndon United Trams, 5% Cum. Pref. . B2 | 4 3 3 uly | >» 
ote 3-6 9o SR J / 3, y » *| i—3 * a 
orcester. pton Corpn..... -—- e E72 ES $62 |- Mes ne Mersey Coa. Gent. 1st Mort. Deb MA: 43) 417 6 2 B od 
Xhip 0o d e Spend T ,252 l 14, — "629 | 4559. | Metropoli s Ord. Stock . . .. .... D =f Jan, July | "s 
Yorkshire W E Tusc ud 2 362 + 19 087 |+ 497 |l | :. ty 5 opolitan Elec. Tramways Ord....... 4 —6 | 5 4 0} Jz , July 5} 5 
Youshie. Wes rame un M. . 3l T Rio mways Ord.......| | EM" | o- | 
Woollen District. 1 117 | + l 8,839 - ‘Do. 5 per Cent. Cum, Pref. . Ap | 5 Feb, Aug iN 
istrict. " l 1,551 — 3 31 : pi 65 St. | 44% D t. Cum. Pref. "vA" ib 9 6 .. "o ee 
(a) These compari "Dt peel Sth 3} 3% [Ro 3 Hye | Dov! Se ponte Ss so vein Ht |. s Apel Lik] +s 
are with the 34! 31 ' 333 Lo qn |) S| Ho [Metr r Gantt: Di. Bind sorore cis... 9 —98 6 6| Feb Aug| :2| 22 
corresponding , 18 + 1,041 opolitan Railway Consolid ETETETT 99 —102 4 il 6 an, 18 33 18 
last year. — * Part : vr eed I EE EE 2 17 E í quy | |o 
rtly electrical. * No allo: 1]217 6| Feb. 101 |... 
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ELECTRICAL COMPANIES’ SHARE LIS'T.—Continued. 


9) Last ry 
x Divi- NAME. d RATE | D BusiNEsS | o jLAsT 
Ü ed PER CENT.| UIVIDEND Price *RATE B 
Ks —X—— uem EE Ti T4. i Yig.Dso Dus. ioa da F DE NAME. Wed... PER CENT. oo EE 
Iii princely Der ie DBND| Aue. 14 
Electric Railways and Tramwa rigi. Pow 
—~|Contt 
St. | 289% |tMetropolitan Rly. Surplus Lands Sees | Cents 14 SF) Reb, Aue | OA s Telephones id e 
Sc 3] TDo. 3) per Cent. Preference ......| 85 —87 |4 0 6 Fee’ AUE "TE ° et., est 
c 3 $ Do. 3¢ per Cent. “A” Preference....| 84 —86 |4 ! 65, Feb Se |; 1100' 2$ | Amer. Telephn. & Tel | £s d | 
et 3| 2| *Do. 3} per Cent. Convertible Pref. ....| 84 —86 |4 1 6; ob, Aug| asp rt fee | 4% | Da Coll. Tru elegh. Cap. St.......|.142 IST 5 § S vo | MR, oe 
St 3H | AA H per Cent. Debenture Stock....| 86 —88 |319 6. hes jus BSE Dt 48? | eo. 492 IOS stone per Ce Cent. Bds. nam 3 : i Jan. July | © | « 
o. per Cent, “ A ” Deb. Stock =+- ae ' S] 87 ie HIG | va T 
H ix Metropolitan District Railway Ord. $01 "i 406 | Jan, July iot a St. 5/9 Anglo-Portug'se Tel. 596 1st Mt. Db. Stk. 1024 1941 i Io B Mar, Sop T vs 
4 F tP NOH POUR Dd tae es , | 2| WAS SEN DIEU ec ee eee eee ee (EEEF E E EEEE] ROS Ki ugus . idis . 
St 348 Do, Assented Eat uncut ome ee m | Fen mur 2d PH We Mo merde OM E PES ODE. 
nd. EI 1 Co. E €*25002008000€*998*42*9* m ay, ov n 
St | 3% | Do. re Gent, Consolid, Rentchare ^ — | 412 0 Fob Aue | 7°) SMSE $fe Nes Verc Telephone Car 95 yi. Bade") 10021018 4 9 3| n Aug | 14). 142 
7 tad tock 4 per Cent. PS 36 —88 " | . l ee 1 0/71 Do T scovare pls eri, oe 
St. 6? : "Do 6 per Cent. Per : D b * =p 4 11 0 | Mar, Sep, | e. ory a . . 6 per Cent. Cum. Pref. . casovo 1 lanla 4 18 0 | April, t * " 
St. id. Do. 4perCent. Ditto M die: 4 NR H H 3 pega quy 94) ls St o TOP. Hb d wr Vb Stock. (red.) 2 ENS Jay ES 
8; Potteries Electric Traction Ord..... b— 8 Jan, July | "l5 5/0. U itedRi ea tial 0190 ae a (red.) 99 —io 4 3 3, Jan, uy | 5° |x 
«i Ole | Do. Sper Cent. Cum. Pref ....3.1.:] MB |6 (0 Api DeC Lost] 3 26) De Be Cant Can Pat hi 57 6; july pyl r Th 
t| H% | Do: 44 per Cent. Deb. Stock +++. Jic 18:8 9) em Aug) 7| ir ist] 4%] Do pa Cond, Gum, Preh +» AE VEU: Jane July. esas 
P d feu pei rg oe Se GLO Pi, aoa (2 80) erp l| n : POSE RASPON Eea ied. orf — 195 a r AS 
z per nt. Deb. S re ee j — ss oe 
10) .. | Undergd. Elec. Rys. Lon. che ave m oM | Janr Jue us Fi j 
++) 44% | Do. 44% Bonds... s.s okeserecs 193.1017 49: 6 = 1008. 95i inancial Invest ments. 2 | 
"5 Y^ Do. 696 In. bds*.. -@ eee eoeeevrerreune 90 —92 2 5 0 1 June, Dec 9011 88} 5 El i 
$4 Yorkshire (W.R.) Elec. Trams, Ord. .... 1— | "March 2: 2; 3/0 ec. & Gen. Investment 6% Cum. Pret, 4 4.613 3f Jan, July | 5| + 
st p Do. per Caa Gin Pref. .cccveseee| 2—3 v da on s io 20 ipe leen i ITE eee eeeeesees TEY rare o SPEM TU us dn 
r Cent. Ist Debs. .....- se. 5° i e ) per Cen ef. gewasse T""—— 2357 p,DciirJu oS EL 
: id y a NE | jan, july 10, 5%, | Submarine Cables Trust (Cert) ........| 127 —130 | 4 12 0 j April Oct) «| = 
ectric Manufacturing, &c. | alani . l 
St, x Anchor Cable Co. 44% Deb. Stock... 98 —100 | 4 10 0 | all us Colonia! and Foreign Electric 
1] UA | Aron Electricity Meter Ord.. sessi: A74 18 8 9 ze ita ays, Tramways, &c. 
100 Be | Bp, st Mort Goa Bassoon] Pho 156 ee | or 5 2/9 | Anelo-Argentine 54% Cum. Ist Pret... gps |3 6 O| Jan, July is 
i Olobi Autom fie De Hone Míg.Co. 6%Cm. Pf. dis | wi A MESS P ri Dé d ce and Pref. ..++s0++e0+ 9 3 4 H $ Jun ed 94% 941 
|B off) Do & Wilcox Ord. exbonusshare 313 | 4 4 0 April, Oct | t Bt ate pe ig e Deb, Stock —À Bici a aj -— |ior dg 
B DID Od Mc se oe [S eb. Stock oves hm ns S 
BYE seta in gucci | AA fe ire M BG ames rare RENE Pu 18 >s 
St 44%] Do. 4 per Cent. Ist Mort, Deb. (red)... 101 —103 | 4 4 6 Jan, Juy | | z[ 5 48 risbane Elec. frms Invest Ord eec AA | S48 0| May, No H 
-| 5% | Do, 5% Mort, Deb. Stock s.s.s.. 101 —103 | 4 4 6 | Jan, Juv | 5| t [S3 2/6| Do 4i per Cent Db. Prov. Cartas... 1901034) 4 2 0| Jan, Me 
tl age | British L. M. Ericsson Mig. Co. 6% Pb. | $—li à AE BE ALO oem an alias De iA Certz.... 1908— eet $ 12 O | Mar. july ua. 
t| 44% | British Thoms'n-Houst'n 44% Ist MtDb. 96 —98 | 4 11 9 | Mar, £ "po Bel ee EM S DE e HS tesa 8 | May, Now 131 1194 
100! «à British Westinghouse 10 per Cent. Pref.. —i A Sep! pl Br d Do. of Ord: Stock diese ter éses qna Iii 415 aye 108) 1 
KU £P | Do, 6 per Gent. Prior Lien Dos (redi) FTEs su e| FAM] | Pi ae Do. "Ay per centrist eC Stock... 199 Zioa 4 8 0| April Oct x 
"e . e secese : pud , disi et 
WET A E E REME £A GC EI 193 TEE ME E 
; D 4 "S : ee p n eD. SU. «oon =, g 
JE AS RBS SE) Boo A o mbe l n e Bea Da RREA RRE se |e | olme am en o 
8 oe fale s Caol Con. Ord.............| 101—11 | 615 0 irs ind n MUR 4 muet Via Port & City Tram, Ist Mt; o5 95 |e | Qo Feb, Aug | e| ** 
selaa Bo Sern er Mon Daba IER 4'3 O| S AERE: Calcutta Tramways (1 to 137610)... ii P | 4 14 0 | Mar, Sept | "uy B 
gll e | Castner-Kellner Alkali Co. . 294.29 Dor Meri Es Sede pos abe Cent. Cum. Pref. ....:..2| $2 206 | 4 8 6| Jam July | 100. 
5 p T At per Cent. Ist mort. Deb. -red.).. 102 —105 | 4 5 6 | e ; AU nS ae a ne Cape zie, Ist Deb, Stock i Sue en dd i dl 3% 5 
3 ha Crompton & Co. ' (Nos; mne . = 4 0 April, Oct » ee St. 4% Do. 4 per Cent. De b. Stock ccc] 0290 Eo —102 3 18 6 , June, Dec ! 95) oe 
"m 5% | Do. Sper Cent Ist Mort. Debs. (red.). . —& |711 6 Jan, ind "| ote Bt S70 N fe LE RA Wi Die. cO US RIO Manor d 
5 i Dick, Kerr & Co. Ord. .........-* sd ds 1—i $14 0 e»t AN E 5% REN Bis ies Mt. 5% POM 99 —103 | 4 17 O | Feb, Aug ee 
Do. 6 per Cent. Cum. eee eins — + oe e esce: | Mone: Kone Trami: Co. 5 per Cent. Ist p 
St |44% | Do. 4j per Cent, Deb, Stock <1 2121) e ee eee Hong Kong Trams, Co, 5 per Cent. Ist) a5 p [sis o| June Dec | | 7 
Sd Der E Ad. (AT (6d A-A ae ae ee Kalgoorlie Elec. Trams, Sh... «icc A—h | ie tase 
ee | Do. (bRopald)..s-«*»oeeeecvecececoce 11— * or a K r a ee ae 
zh s Do. 4per Cent. Mort. Deb. Stock (red.)| 64 516 0 ei PUE AE Eis ia 5% | D. reas alae “ Bu Deb. Stock . | Be 43) | 3 i : Jan, Juy - 
Coe | pone n Mo ba o 29 780 8 1t 04 Mar | UP SA, Lisbon Elec. s DINO; onse ses oie Pr sd ps 
2:319^ Electa Construction Coss cese es ste 1-1 S io] Vah Sept | 5i] v] 10/1 D on Elec. Trams. Ord PNEU ese iLi 416 0 July ... " 5s 
ec 1l/4$| Do. 7 per Cent. Cum. Pref........es. tł—2 |7 0 0| {an, Ay us > 0/73 o Alou EET Ute 93 Zo $ $ 6 | m july i 
t| 4% | Do. 4 per Cent. Perp, Ist Mort, Debs... 75—39 | 5 0 9 july aig) oe | Be se eee ont Ree SE Stack — plod 10214 12:5 ae ups wee 
sl?) 5/0 | General Electric (1900) 5% Cum. Pref. ..| 10 —M |411 9 Jan, July | 125 7t iio 502 | Manaos Trams & Lt eof Deben zn $5 gi ess 
(ees ELE a Ue) ate e Ne Serio ee eee Ment WEE Debs. +++! 1003 1024 1034! 
3 oA Henley's Telezraph Works Ord. ses.» 12 —122|6!3 0° ue, x 124 : 100 33 Min Elec. Ry. $1,000 Gold Bonds.... 128 eta H E o Feb, Aug 130 1254 
| Do. 4} per Cent. Pref. ... sees] | 44-9 es S ist Mrt. 557 Gold Bds. = 
3 44% | Do. 4} per Cent. Ist Mort Deb. Stock..| 102 —104 | 4 3 B Mar s dx 100 D Do. 69, 50 YT. Mo E 102) mt 5 13 0 m m 
-» | India Rubber, Gut. Per., &c., Works Ord. 9 —10 i Fob’ yes 9j: "93 | Montreal "s AE NS Ra Sri T mo CUAN zs : 
10 5/0 | Do. SperCent Cum. Pref. e...» +. ob (as qon E een t| i| Monroe IU) (Nos 601 19.2003) «ccce: 
100 4% | Do. 4perCent. Debs. (red) UUUUD a) o2 [4 7 Ol| April, Oct | noc M Ld ues a RE ion too ace E Nu aU 
St| 5% | tohnson & Phillips 525 Ist Mt Deb. Stk | 8) —83 | 6 0 0 Mac 80) .. ^ o O| Perth Elec. Tr Ord. neo el TY 1 8 0 | : 
2 Ren Elec. Construction Co. c KS i—i i A ri) s ee t ló Do. Ist Mt Db. St: k ecc40060005004(999 99 —102 1 0 1 m oe ae 
bes Richardsons, Westgarth & Co., Ltd., Ora: ġ— $ A Nov. » S ur 3/8 Rangoon Elec. T E 'onnlv Ca é 0; $1979 Jan, aya eno 
St. | A15 Do. 6perCent. Cum. Pref. ......... ii—i s Ma Novi ° » 3 UE Pf. SCR SOPPIY on 6% 51—51 
E 44% Do. 4} per Cent. Perp. Deb. Stock.. 67 —3à 6 8 6 Jan, J 1 m Ist | 4 Do 4197 lst Mort. Det. 6 "IIIS 97 _99 5 4 0 e» ee ee 
T .« | Simplex Conduits 6 per Cent. Cum. Pref. 41—5 ux j gud oe 100 KFG " (Rio Janeiro T "Lt & Ar UNE 150. —123 an He 1534 152 
100 12A | Telegraph Const clone M int ares: 324—3446 3 6 Mar, J 1 vis oe l ae ro EX E P. CO: vt v 103 idi 3.56 oe (034 102i 
44, | Telegraph cee Deb. Bonds (1999). ...| 97—99 |4 0 9| Jan, July | 26! 97Mic d Do 551 M Bnh a eere 294100356 10: 6 s Tools 
il 1/0 |tVickers, Ltd., Ord. ..-2.sreserecesess 352 [419 o | 78 Jor | 24) 13100] $2] | Sao P lo Tramway, Lt. Power $100 St. Be gece o 1 
e 0/6 | tDe, SperGent. non-Cum. Preference..| 1&—14& i4 4 0 e. li sap $2 D E Cont dl Lt. Power A Sp c0) coco id [ane di e ^ 
t| 5% | (Do. Sper Cent. non-Cum, Preferred ; iof —109 | 4 13 6 » ott das | 5% ps ee ent. Ist Mt. $500 D (05 —107 | 4 13 6 | June, Dec | 106} 1051 
St 49) | Do. 4berCent Ist Mort. Db. Sk. (4) 10) —102 13 18 6 ! Ju a "| Bt. 5% : Ss ed Ca Perp. Cons. Deb. Ps tock 108 —110 °411 0 se | 109i, 108} 
419,| Do. 4 per Cent, 2nd Mort. Deb. (red.)| 1024 —1044 4 6 O june Ce $ e+ [100. 44%) toro y Ist Mt. 44% Ster. Bnds| 97 —101 |4 9 0 ' Feb, Aug | ** | ** 
gr 5% | Do. 5 per Cent. 3rd Mort. Debs. chee 103 —105:4 I5 0 : - 2 : r 
0| 12% | J. C. White & Co. 6% Cum. Pref. i 144—154 | 7 15 0 5s ín = Colonial and Foreign Electricity 
l| L| Willans & Robinson Ord. .. «eee — ne Apr, Oct! = se Supply, &c 
5 ee Do. 6 per Cent. Cum. Pref. . eooeretdos —1 2 AB Oct ee s AS ald , : 
St. | 4% | Do. 4perCent. Ist Mort. Debs. ...... —& |613 0: May Nov | «€ "Is; D _ Adelaide Elec ec Supply Co: 69 6% Cu. Pr. .. ERT ; T. : | Mar, Sept | «| ** 
id aola ^ Telographs. | 10 6/6 Bombay B.S & T. 6% Cum. Pref. s.s.. 1—2 |5 00 s " . 
mazon Telegraph ....... ree Mee, on? 5 " : o Do. per Cent. Deb. Stk. (red.) 97 —109 i 4 10 O | Jan, Jul oe 
ae 5% | Do, Sper Cent. Debs. (red.). ... ...... 9 3h, 5 1 e n us 974 -. [1001 59; ^, Do. 5 per Cent. 2nd Mort. Deb. Stock... 9? —37 5 1 0 : i dp E 
St 15/0 | Anglo-American Telegraph Crd.........| 674—563 4 6 3| F.M dese EE pda Elec. Supply Ord. ....... ese] 4-8, (5 6 0, April, Oct | z] z 
St 30/0) Do. Preferred «eerte rrt $2 794/72 $ 3 1I EMSASN: E 112 5 2/6 | Do. 5% Cum. Pref. .........e eese 5k—5f5 414 0 is 5, 9 
St 300! Do. Deferred arerin"! Mimi) o Lea N 208) Do Canadian lower Co. 5% Ist Mort, Bnds...| 99—98 |8 2 0| + si 9 
ti 4% Commercial Cable ee Deb. St... 821724 | 414 6 APP O| 83! Bio 3i Canadian Gen. Elec. Co, Com. St. ......| 114 —112 15 17 6 5 117 | 113} 
io 6/0 Cuba Submarine O seese) 9-106 | 514 0 EAD RI 100 $3; | Do. 79, Cm Pf. Stock ....... eoe 120 —124 | 5 13. 0 Bh 121 | + 
0 10/0; Do. Preference 10 per Cent...+++++++. 101814 3| Eo Aut | e | cap] S% | Saree Electrolytic Alkali Go (ol USA 
? 2/0 Direct Spanish Ord. ae 3i t 5 14 0 April, on ` eo ist Mort. Stl Dsbi3s (724 9k saw ease 95 —109 5 0 0 jan July oe 
E 5/0| Do. 10 per Cent. cu Brel. teres E. 613 20. AE ost AEN 5% Elec. Development Co. of Ontario $502 bds! 99 —101 |4 19 0 a 971) 99% 
; 2/0 | Direct United States Cable pesses. s:s 74—74} |6 1 O JaAp,J ^2 apt | 5% Elec. Supply Co. of Victoria 5 per Cent.; t 
d 4 70 Direct West [India Cable 4L RE. Db. (rd.) 98 —102 : 4 10 0 | De y,O : Is t Mort. Deb. St. cosesespooesooo el 81 —B4 5 19 0 Jan July 811 elt 
SF 25/0; Eastern Ordinary . «s. ree 1235 —1314, 5 6 0. à T Jy, a 1303, 1233 5| .. | Indian Elec. Sup. & Trac. Co.. . il 2t Pu sore 
St 17/6 | Do. ài per Cent. Pref. "GidcR cols ide 771-79) | 4 8 9. My. JYO 731, 77 9 - .. | Kalgoorlie Elec. Power & Ltg. Ord. . i— E May, Nov | «| °° 
St | 4% | Do r Cent. Mort. Deb. Stk. (red.).. 794—101}} 3 19 0 | Mi. 1094 Do. 6 per Cent. Cum. Pref. .......... 132—1: |8 6 6| April, Oct | «| * 
t.| 2/6 E Zenon. Gs eerie eid «531. 5 AO [2A » > 12 uL oe Kaministiquia Power Co. 5% Gold Bnds.| 10% —1ó6 | 4 14 3 i ee | 
t 4 1 Do. 4 r Cent. Deb. "Stock ORE 98}—100 319 6 Bin AG d i Madras E. S. Corb. Ord, Sisxe9v xs : u—2i i: oe " 
10 496 : Eastern S. Af. 4% Mauritius Sub. Debs. 974 —100 3 19 6 | May Nae ci ve t. Melbourne E. S Co. Cons. Ord St.. * 115 —119 2 2 0 2 ve oe 
S | GN. (of Copenhagen) with coup 85....| 231-29 |6 3 O Jan, July j=:s | = : Do, 5% Ist Mortg. Deb. Stock ,.....| 102 —105 | 4 15 0 | J "July | 164 ; 1038 
25, 52/6! Indo-European vere eene] 29 723 9 8 6 | May, Nov | S7. cl Mexican Elec. Light Co. 5% Ist Mort. odd 
100° 5% | Mackay Companies Common ......»... 90 —94 | 5 6 O0 | Ja, AD O! Fh Gold Bonds -.... eere 9» —91 510 0 l 90: 89 
100! 4 Do. Preference ......... eessoossel 70 —73 |5 9 6! JaA ^ HET 335 7 t. | Mexican Lt. & Power C». Com. St.......| 94 — 4 2 p c 97, 94 
l Mit er Ce eee] $E AR 313 9 Api 5..| 5& Ap. po 2" Cum, Pref. St... UU —12|6 5 O ig tg 119}; 110} 
; , Pref r 5 ? 
Wet Chait kn Tel. 495, Guar.Dbs.(red.)) 98 Zoli 00 | June, Dec er fool eat Montero "Rly. L. & P. Co. Ist Mort. Db;St imc AN. Feb, Aug | % A 
i. a pee Cont Deli ssccsscccssee Thode 4 1 2 Mar ne) 2| S Et 50 | Norther Lt, Hi & Power Co, Cap $t. 249 —245| 3 9 6| EMIAN | x z 
& Panama eseese ASS 2:1—21j 4 10 9 a os ss oe St. River Fiate Elec. Co. Oo d. 9. pd 5 19 0 oe ee ee 
@cevesere ` fay, oes ee ES r Stk. 240 —230 | 4 T" se vs 
ew A de s LIU LEE SMA $8 8| May | = 3 
M: A deni 100 —1021 4 17 6 Jan, pé ni i: e Shawinigan Water & P. Co, $100 Sap. St... in zi 2 Jan, July 154 » 
pasaiari i] v5 eio juo | jue ii Ba Mete we pest ci tae en acs o | I | m F 
i s Jos Toron Woop emence E. 0 se es 
dg A. -—9 4 7 0 - -— a Venio oet Co. H% Db. St. ...,..| 794—1013 4 8 6 Š 100 | i 
Power, erre 98 ep ce & an 31-9 5 16 0 Jan, Juy ee ee 


à haan = (WE Ipt----^ -- vadam nt am msta 2 


j 


TENET 


THE ELECTRICIAN: 


THE OLDEST WEEKLY ILLUSTRATED JOURNAL OP 


ELECTRICAL ENGINEERING, INDUSTRY. 


ESTABLISHED, First Series (Weekly), 1861; 


SCIENCE AND FINANCE. 


Second Series (Weekly', 1878. 


No. 1, 788. Pu “38. ] 


FRIDAY, AUGUST 23, 1912. 


CONTENTS OF THE CURRENT NUMBER, 


MÀ Pep 


NOTB? v€e.00*0900000€90000082020 807 
Manchester Corporation Elec- 

tric Supply Accounts . 812 
New Ozonising Plant at St. 

Petersburg. Illustrated .. 813 
The Relation of Central Sta- 

tion Generation to Railway 

Electrification. By Samuel 

Insull. Illustrated ...... 814 
An Efficient Electric Furnace 

for High Temperatures. By 

D. F. Calhane and E. E. 


Bard. Illustrated ........ 818 Home Office Competition. 
The Tuiliére Generating Sta- Illustrated .............. 831 
tion. lllustrated ........ 820 | CORRESPONDENCE ............ 
Electrical Nomenclature 
Interpoles. By L. A. (Francis G. Baily). 


Doggett, A.B., M. E. JE. Illus. 821 
Questions of Design i in Connec- 

tion with Single-Pbase Trac- 

tion. By Dr. W. Kummer. 823 
Tbe Value of Good Illumina- 

tion as regards Health and 

as a Means of Preventing 

Accidents. By Leon Gaster 824 | 
Current and Power Factor in 

Induction Motors. lllus... 825 | 
THE IMPORTANCR OF DIVERSITY 


The Leakage Coefficients of | 
| 
) 
D 
i 


Revolving Vectors, with 
Special Application to 
Alternating-Current Phe- 
nomena [Patterson]. Re- 
viewed by F. J. Dykes. 
Electric Power in the 
Printing Office [Merryat] ; 


R&vIEWS.—continued. 
Theorie der Elektrizitat 
{Abraham}; The Energy- 
Diagram for Gas [Bur- 
stall); Irrigation: Its 
Principles and Pract ce 
asa Branch of Engineer- 
ing[Brown]; L'Électricité 
Domestique [Mis!. 

National Electric Light Asso. 

ciation 

Electric Lamps for Miners— 


CE E E E ESERSE] 


The Determination of the 
Radiation Efficiency and 
other Constants of a 
Wireless Transmitter (J. 
Erskine-Murray). 

Direct - Current Generator 

Regulation. By P. Amsler. 

Illustrated . 

Progress in the Electric Smelt- 
ing of Zinc Ores. By W.R. 
Ingalls 

LzGAL INTELLIGENCE ........ 837 

Municipal, Foreign & General 
Notesi ie dues eo ssas 8359 

Trade Notes and Notices 

Companies’ Meetings 
Reporte .......... e 846 

New Companies, &c. ........ 

City Notes ........... e». 846 

Companies’ Share List ...... 847 


COMMERCIAL AND INDUSTRIAL SUPPLEMENT. 


The Round Table. 2: cre igs ks 2c ID Me D PE RUE V 167 

The Importance of the Tumbler Switch........cccecccecceseces 168 

Wiring Supplies. Illustrated ............ eee eee nn 172 
NOTE S. 


Electric Safety Lamps for Miners. 

SOME time ago a mine owner placed £1,000 at the disposal 
of the Home Office to be offered as a prize for an electric 
safety lamp for miners, which should fulfil certain specified 


conditions. 


Mr. C. H. Merz and Mr. CHARLES RHODES were 


appointed judges in the competition, and, as will be seen 
by reference to another page of this issue, have now pub- 


lished their report. 


They award £600 of the total sum to 


Mr. F. FARBER, of Dortmund, Germany, and £50 each to 


eight other persons or firms 
sidered of merit. 


whose equipment was con- 


The announcement that the best lamp 
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Prick SrxpeENCE "55^ 
Abroad 9d., or 18 cents, or 900., or 80Pf. 


be pre-eminent as a coal-producing country does not neces- 
sarily mean that those who win the coal do so in the most 
efficient way. Actually it so happens that better methods of 
winning are employed in other countries and especially in 
Germany, where coal is not so easy to get as it is here. Both 
on account of the poor quality of the coal and the diffi- 
culties surrounding its winning, the German mining engi- 
neer is always searching anxiously for apparatus which shall 


829 | reduce his working costs. He is, therefore, inclined to 


smile benignantly on inventors. Not only so, but the 
inventor is treated by the German Department of Mines 


! with a fatherliness which is quite foreign to the methods of 


our own Home Office. Hence it is made easy for the German 
inventor to work and test his apparatus under actual 
operating conditions ; and it is the test of practical condi- 
tions which is crucial in the case of a miner’s lamp. — It is 
in this respect that Mr. FARBER has enjoved an advantage 
over most of his competitors. Many thousands of his lamp 
have, we understand, been manufactured and actually used 
in German mines, while the design has been continually 
altered in detail to suit practical conditions. It is on this 
score that the English lamps have failed. The similarity of 
all the successful lamps is very great, and it can only be in 
matters of detail, discoverable as a result of practical use, 
that one design can be found to be better than another. 
Electrical Nomenclature. 

IN our correspondence columns this week there appears a 
letter from Prof. F. G. Bary criticising the definitions 
recently published by the Electrotechnical Committee, and 
we think that. generally, these criticisms will find acceptance. 
Moreover, we commend to the notice of our readers the 
suggestion made by Prof. Barty to the effect that everyone 
who thinks he has discovered an ambiguity should at once 
make it known. Presumably, these definitions have been 
compiled for use, and it is therefore extremely desirable that 
they should be as accurate as possible. At present there is 
an undue amount of confusion regarding quite simple 
definitions, and the multiplication of text-books does not 
improve matters. Teachers have laboured under the 
burden for years, and generations of students have passed 
away, many of them in the profoundest ignorance of the 
true meaning of certain simple terms. It is time that this 
state of affairs was brought to an end, but there must be no 
mistake about it, or the last state will be worse than the 


hails from Germany may perhaps come as a blow to our 
patriotism, the more so as we have always considered 
ourselves pre-eminently a coal-producing country ; but to 


first. There should be no difficulty in the preparation, by 
the Committee, of a list of amendments. 
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Progress at Manchester. 

A COMPARISON of the output of the Manchester Corpora- 
tion electric supply undertaking during the past vear and 
in the preceding year, such as we make on p. 812 of this 
issue, does not provide so good an idea of the progress made 
bv the Electricity Department as when a longer period is 
considered. Thus, the fact that the number of units sold 
to private consumers for light, heat and power increased 
from 543 millions in the financial vear 1910-11 to 64} 
millions in 1911-12 does not impress the reader so much as 
would be the case if he were told that the output for private 
supply in 1911-12 was almost double what it was in 1907-8, 
nearly three times what it was five vears ago and practically 
seven times what it was only nine vears ago. As the quan- 
titv of energy required bv the electric tramwavs has not 
increased at so great a rate, the total output of the supply 
undertaking does not, of course, show such rapid. develop- 
ment, but the above figures which we have quoted provide 
a better indication of recent progress. The traction output, 
indeed, was a few vears ago the most important part of the 
supply, at one time comprising about two-thirds of the total 
units sold ; but it has now become of much less influence on 
the fortunes of the electricity undertaking, which of recent 
The past 
vear in this respect has shown no slackening of the rate at 


vears has made a feature of cheap power supply. 


which motors are being connected to the mains, and. with 
over 7,000 H.P. additional connections during last vear a 
considerable expansion of the output will doubtless be 
apparent when next we analvse the accounts. Among 
other points of special interest in the present accounts are 
the sale of a considerable quantity of waste steam—a source 
of revenue to which more attention has been paid, we be- 
lieve, in America —and the emphasis laid by the Committee 
on the fact that the Renewals Suspense Account is much 
below the proper standard. As the Reserve Fund has also 
been exhausted, we hope that the Council will next year 
allow the Electricity Committee to have greater control 
over the surplus obtained bv the undertaking. 


Regulation of Continuous-current Generators 


Ix the ^ Electrical World ° Mr. P. AMSLER describes a new 
method of increasing the range of regulation of shunt- 
wound dvnamos. According to some test curves of a 
machine upon which experiments were conducted, stability 
could not be secured while the E.M.F. was between 0 and 
150 volts. To avoid the difficulty of instability, the core of 
the magnet is built up of stampings and is separated from 
the armature bv a relatively large air-gap ; a number of 
stampings protrude out of the core into the air-gap, close 
to the armature. These projections become saturated with 
small exciting current and effect a modification of the 
characteristic to such an extent that the author was able to 
obtain perfect stability down to 50 volts, the machine giving 
a maximum of 400 volts on open cireuit and 340 volts on 
load. Characteristics are given for different air-gaps, m 
one case the stampings protruding 1:0 mm. into a 50 mm. 
air-gap. and in the other. 2-0 mm. into a 6:0 mm. air-gàp. 
In both cases, the eurves had the same form. 


| 


| 


| 
| 
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Royal Engineers (T.F.)—Sapper C. C. Comyns (East 
Anglian Divisional Telegraph Company, East Anglian Divi- 
sional Engineers, R.E.) hes been appointed Second Lieu- 
tenant as from August 21st. 

Lieut. R. H. P. Bevis (Electric Lights Company, Hampshire 
(Fortress) Engineers, R.E.) has been promoted to Captain as 
from Julv 7th. 


Electricity Meter Approved by the Board of Trade.— 
The Board of Trade have approved the construction and 
pattern of the  Mordey-Fricker alternating-current single- 
phase two-wire energy meter, A.C.E. tvpe, provided the meter 
be constructed as described in the specification and drawings 
deposited with the Board of Trade, and numbered H. 10,839, 
and dated August 12, 1912 ; and the Board have also approved 
the means provided for fixing and connecting meters of 
this description as described in the said specification. and 
drawings. 


Electric Traction in Italy.—‘ The Times Engineering 
Supplement ” states that the administration of the Italian State 
Railways are now considering a scheme for the electrification 
of a great part of their lines, and for a start they propose to 
electrify the line from Rome to Áncóne, which has a total 
length of 120 miles. Water-power from the falls of Terni and 
Fabriano wil] be utilised for the generation of the electricity, 
and it is stated that if the results of the working of this section 
prove satisfactory the Administration intend to arrange for 
the gradual electrification of the whole railway system. 


A List of Living “ Immortals.’?— According to the “ Elec- 
trical World," Mr. W. T. Larned has been assigned the task 
of compiling a list of * all the living men and women of recog- 
nised genius in every department of human activity.” and he 
gives over a hundred names, with, as might be expected, 
“ considerable diffidence. In Mr. Larned's tentative list 
occur the names of the following: Prof. Arrhenius, Alex. 
Graham Bell, Sir William Crookes, Mme. Curie, Thomas A. 
Edison, Finsen. Marconi, Prof. Michelson, Sir William Ramsay, 
Lord Ravleigh, Prof. Röntgen. Prof. Rutherford, C. P. 
Steinmetz, Sir J. J. Thomson, Nikola Tesla, Elihu Thomson 
and George Westinghouse. 


Light Railways in Belgium.—According to “ The Times 
Engineering Supplement" the system of light railways be- 
longing to the Société Nationale des Chemins de Fer Vicinaux 
comprised on December 31, 1911, a working length of 2.500 
miles, while a further £70 miles were under construction. The 
lines conceded number 177. Of these 155 are in working order, 
and the remainder are under construction ; 152 are 1n con- 
nection with the heavy railway svstem of the Belgian State for 
passengers and goods, and on the whole system there are 158 
private connections with manufactories and agricultural under- 
takings. Electric traction is employed over a length of about 
225 miles, and a further 90 miles of electrically worked lines 
are under consideration. The rolling stock includes 423 elec- 
tric motor carriages, 431 trailers, seven motor vans, 717 steam 
locomotives, 1,819 carriages, 503 goods and luggage vans and 
6,976 wagons of various kinds. The number of passengers 
carried during 1911 amounted to 87,600,000. 


Cable Interruptions. 


Latakia —Palura ............... eene seses May 26, 1910 
Cadiz —TAaupier- 2.543 a Correo a go ames epar dde cbe Qa Ks Feb. 27, 1912 
Alhucemas — Penon de la Gomora..................... Feb, 28, 1912 
Ceuta—Exstepone ..... T eee EE Feb. 28, 1912 
Melilla—Chafarinas 1:2: zen s chere tnn e een Feb. 28, 1912 
Cadiz Teueriltfe... o o epevke tone Eier ote eEs aai cene Feb. 29, 1912 
Jeddaüh -—Su&Bkitn- socas sisirin rae I airar oeie Mar. 4, 1912 
Chafarinas—Nemours8 ......... eene e censeo April 10, 1912 
Salonika— Lemnos |... erre rune rostri April 18, 1912 
Chio Tenedos ioe aea a ci vie Eod ebur sues April 20, 1912 
Syra—Chio (land 2) ......... pM ee April 20, 1912 
Scalamova—Samos ....ccccccccccecccttevesccusecsen ee April 21, 1912 
Marmuriza—Rhodes....... "cm . April 21, 912 
Bessika—Tenedos  .................. Peet ats April 24, 1912 
Poulocondore— Pontianac........ ses...sesses.e eee .. duly 5, 1912 
Kartal—Nagara .-.... leeren ere Aug. 12 1912 


Date of Interruption. 
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"*«Finsbury Technical College Old Students’ Magazine." 
The current issue of this journal is unusually prolific in sup- 
plements. These consist of portraits of Mr. J. L. Baker, the 
newlv elected president of the Association, and of Mr. J. K. 
(‘atterson Smith, who has recently Joined the staff at the 
College. A third supplement gives the obverse and reverse 
views of a bronze medal which has been presented by Mr. 
R. J. Wallis Jones for award to that member of the Association 
who submits a Paper written. by himself. accepted and read 
before any engineering, chemical or scientific society during 
the period from July 1, 1911, and June 30, 1912, and adjudged 
by Prof. S. P. Thompson to be the best of those so submitted. 
Such Paper must be sent to the hon. secretary, Mr. Gregory, 


before the end of this month. 


*Plant Efficiency: An Analysis of the Losses of a 
Hydro-Electric System." —In a Paper on this subject read 
recently before the American Institute of Electrical Engineers 
by Mr. J. D. Ross, the author analyses the losses in the vear 
1911 in a hydro-electric station, owned by the Seattle Muni- 
cipal Light & Power Co. Great care was taken in the measure- 
ments, and the results were carefully checked and the instru- 
ments frequently calibrated. The figures are, therefore. 
believed to be very approximately true. Each item in the 
generating, transmitting and distributing systems is considered 
separately, and the losses in each have been ascertained. Thus, 
in the generating system the losses in the penstocks, water 
wheels, generators, exciters and lighting of the station have 
been determined, and similarly in the other parts of the trans- 
mission and distributing systems. The results are briefly 
summed up in a table, showing the total loss in each item in the 
vear 1911. In the generating system there was a total loss of 
15:6 per cent. of the input; in the transmission system there 
was a loss of 8-4 per cent. of the input, or of 4-6 per cent. of the 
penstock input: and in the distributing system there was a 
loss of 20-8 per cent. of the input, or of 10-3 per cent. of the 
penstock input. The overall efficiency thus amounts to 39-5 


per cent. 

*On the Carriers of Electricity in Flames containing 
Metallic Vapours.’’—In a Paper on this subject in a recent issue 
of the * Philosophical Magazine," Dr. E. N. da C. Andrade 
describes a number of experiments carried out by him in the 
Radiologisches Institut of the University of Heidelberg. The 
conclusions arrived at by the author are as follows: The 
positive carrier in a flame containing metal vapours is of 
metallic nature, very probably the metal atom. The positive 
carrier has two different definite velocities of migration in the 
electric field, according as it is present in the streak of metallic 
vapour or in the free flame; in both cases it alternates the 
positive with the neutral state. Inthe former case it is charged 
for about one-four-hundredth of the time, in the latter for one- 
sixth of the time. For strontium the greater velocity of 

ee . em. 4volt 
migration 1s 2-5 — | ne 

sec. | cm. 
the results of oiher experimenters that the velocity is the same 
for different metals, which agrees with the theory. Hence, 
this value probably gives the velocity of migration of an atom 
of any metal in the free flame. The presence of glowing 
platinum in the vapour causes the liberation of electrons from 
It in large quantities. There exist, besides the free electrons, 
negative carriers of the second kind which are metallic, in 
relatively small numbers. This gives an analogy with the 
canal rays. 

Comparisons of *'*Reliability."—Our contemporary. the 
“Journal of Gas Lighting," has attempted to explain certain 
figures in the report of the City Engineer to which we recently 
drew attention—figures showing the habit that gas lamps have 
of proving. defective. 
figures, which indicated that gas lamps proved defective four 
tunes as frequently as electric lamps, that our contemporary 
has had recourse to the question " How many of these small 
side-street gas lamps ought to be allowed to completely fail 
to equal the failure of one arc lamp %” We do not undersiand 
why the fact that a lamp is of small candle-power should be a 


There seems no reason to doubt 


A—— e ee 


satisfactory answer to a complaint as to the frequency with 
which its light is defective. Surely, also, if there 1s that dis- 
parity between the light given by the electric lamps and the 
gas lamps. why should our contemporary lay stress on the fact 
that 2,648 gas lamps cost an additional £404 for their use on 
54 foggy days, as against £330 for 470 electric lamps on 43 foggy 
davsY Perhaps the fog has remained in the office of our 
contemporary. By rejecting as unworthy of consideration 
1,909 “feeble " gas lamps an attempt is 2!so made to bolster 
up the " reliability " of the gas lamps as compared with the 
electric lamps. It would be interesting to know what fraction 
of a mantle it is considered sufficient for a gas lamp to possess: 
to do its duty to the public, and whether the Bunsen flame 
(which is frequently all that remains visible) is sufficient to 
prove " reliability." 

** Factor of Safety in Mine Electrical Installations."— The 
U.S. Bureav of Mines has just issued a technical Paper written 
by Mr. H. H. Clark under this title. An abstract is given 
in the * Mining and Engineering World.” The author acknow- 
ledges the many advantages that are known to attend the use 
of electrical machinery in mines, but urges that the require- 
ments of safety as well as those of efficiency be considered when 
installing electrical. mining equipment. The Paper calls. 
attention to the fact that wherever the service conditions are 
indeterminate or variable, engineers ere accustomed to use 
factors of safety in their designs, especially in those cases 
where the protection of human life is a consideration. The 
author believes that a similar factor of safety should be used 
in connection with the electrical equipment of mines. The 
Paper proceeds to classify the electrical accidents that may 
occur in mines and states the principal sources of danger 
incident to the use of electricity underground. The conditions 
surrounding electrical equipment in mines are compared with 
similar conditions above ground, and the Paper shows that the 
requirements of mining work present certain difficulties in the 
way of maintaining electrical apparatus in perfect condition. 
The effect of roof falls, dampness, dust and acid water are 
mentioned, and the observation is made that the temporary 
character of underground work limits the economical invest- 
ment in electrical equipment and its installation. The author 
does not regard the safeguarding of mine electrical equipment 
as a simple problem and states that there is no general formula. 
for its solution. It 1s suggested, however, that a logical first 
step would be to remove contributory causes by placing lights. 
and erecting guards at particularly dangerous points, and by 
selecting apparatus especiallv designed to offset the effect of 
dampness and dust. The Paper lavs stress upon the impor- 
tance of a first-class installation at the outset and frequent 
inspection of equipment after it is in place. The author con- 
siders that a competent electrician is needed to insure the safest 
and most efficient operation of mine electrical equipment and 
dwells upon the responsibilities and requirements of such a 
position. 

* Photo-Electric Potentials of Thin Cathode Films."— 
In a recent issue of the " Physical Review," Mr. P. H. Dike 
deals with this subject. Much work has recently been done on 
the study of the conditions affecting the initial. velocites of 
electrons. Two general methods of procedure are open for 
the measurement of the electronic velocities. The minimum 
positive potential to which a plate must be raised to prevent 
the escape of the fastest eletrons projected from its surface 
may be measured directly bv allowing the plate to charge 
itself up to a maximum potential under the action of light. all 
other conductors in the neighbourhood being earthed, or it 
mav be determined indirectly by measuring the current. pro- 
duecd. on exposure to the light, between the surface and a 
charged conductor placed near it, as a function of the difference 


So unfavourable, indeed. were these 1n potential maintained artificially between the two conductors. 


By varving the potential on the second conductor a value is. 
fourd for which the current becomes zero, the negative poten- 
tial on the second conductor then being Just capable of pre- 
venting the escape of any electrons from the surface. The 
results so far obtained have not been very accordant, and 
attempts were therefore made to discover whether by care- 
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fully preparing the metal surface better values could not be 
arrived. at. Numerous experiments with this end in view 
were made and are described in the Paper. The following is a 
summary of the results obtained: It has been demonstrated 
that photo-electric potentials of a platinum surface can reach 
values more than twice as high as any hitherto reported, and 
many times higher than any previously obtained with the 
same source of illumination—namely, the quartz mercury arc. 
These high potentials were observed only with very thin 
cathode films of the order of thickness of 5 x 107? cm., or with 
coloured films of greater thickness, up to at least a half wave- 
length of sodium light. A sudden drop in potential (con- 
sidered as a function of thickness of film) occurs with uncoloured 
films at the same thickness at which Patterson found a rapid 
increase in the electrical conductivity of platinum films. With 
coloured films on quartz, and films on platinum, the velocity 
of the projected electrons was found to increase with lapse of 
time up to about 36 hours, independent of illumination and 
state of vacuum. 


1,200-volt Traction in the United States of America.— 
A Paper on this subject bv Mr. T. Stevens appearcd in a 
recent issue of * The Journal” of the Institution of Electrical 
Engineers. There are in all 12 systems using 1.200 volts. 
particulars of which are given in the table below. In all cases 
multiple control is used, and all cars are equipped. with air- 
brakes. In most cases the cars collect from 600-volt contact 
wires at some part of their routes in addition to collecting 
from 1.200-volt contact wires. Four motor equipments are 
used in every case, Each motor has a pressure of 600 volts 


List of 1,200-rolt Tract on Systems in Service in the U.S.A. 


——— —— 


Miles of | Miles ef sites of} gup 
2 ` m : i $ JT 
Name. pout : track, route > | stations. 
| 1.200 1.200 000 No 
' volts. volts volts. i 
Aroostook Valley Riy., Presque 14 None None 
Island, Maine. 
Sapulpa and Inland Rly., Okla- | 10} 18 5 None 
homa. 
Southern Cambria Rly. Co., 11 24 Some None 
Johnstown, Pa. 
Southern Pacific Co., California ; 230 96 None 3 
1 
Milwaukee ER. and L. Co. ...... 75 23 { 3 
] 
Oakland and Antioch, California ET 25 Some 2 
Central California, T. Co., Stock- 16 30 Some ‘ 
ton. California. 
Indianapolis and Louisville...... 4] 4] Some None 
Shore Line, E.R. Co., Connecticut | o2 02 Some 2 
Meriden, Middleton and Guilford | T 20 Nome j oe 
Washington, Baltimore and Anna-' 60 s0 Some | 4 
polis. | 
Pittsburgh, Butler, Harmony and | .. | 15 4 , 3 
Newcastle. | | 


Approximate total miles, 550. 


across its terminals on the 1,200-volt supply. and 300 volts on 
the 600-volt supply, i.e., the two motors are permanently in 
series, with the exception of a single line, where 1,200-volt 
motors are used. Tables given in the Paper make 1t clear 
that it is not on lines comparable with British tramways that 
1.200 volts has been adopted, but on lines with far less traffic 
density. 


Telephone Transmitter as Speed Indicator.—An original 
use is made of the telephone transmitter in connection with 
four continuous-current motors driving water pumps for heat- 
ing and water system in the general office building of the Fort 
Wayne Electric Works. The motors are controlled from a 
general switchboard remotely located, and it was desirable that 
the engineer-in-charge at the switchboard should have some 
way of knowing whether or not the motors were working 
properly without going all over the building to the location of 
each one to find out. To accomplish this, each of the motors 
was provided with a telephone transmitter, the mouthpiece 
being placed quite close to the commutator of the machine, 
each transmitter having its individual telephone circuit ter- 
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minating in plug receptacles at the switchboard. When the 
engineer wishes to place a motor in service or adjust the speed 
he plugs a telephone receiver into the terminating receptacles 
in the board and is able to tell if it is operating properly by the . 
pitch of the humming sound which the brushes of the motor 
make by the passing of the commutator bars, the pitch of the 
sound becoming higher as the speed of the motor 1s increased. 
Every motor used in connection with the water, heating and 
ventilating systems in this modern office building is equipped 
with a telephone transmitter. By this method the speed of 
the large exhaust fan motor located on the roof of the five- 
story building is quite as easily noted and controlled as is that 
of those which operate the pumps in the basement. In fact, 
the experienced engineer can control the speed of any of the 
motors almost as accurately and as easily as if the dial of a 
mechanical speed indicator were registering the speed directly 
before his eyes. 


* Does it Pay the Average Coal Mine to Purchase Cen- 
tral Station Power? "—In a Paper recently read before the 
American Institute of Electrical Engineers, Mr. G. Bright dis- 
cusses this question and as a result advises that a mine should 
purchase energy rather than generate its own power. In 
support of this view he gives the following reasons : Lower cost 
of operation. Worry and care of power plant removed (The 
legitimate business of a coal operator is to mine and ship coal, 
and he should not try to carry on another business of so diffe- 
rent a nature, at the same time. The efficiency of his plant 
will be greatly increased if he can spend his entire time in 
looking after the mining and shipping of the coal.). Reliability, 
which means greater production. Much less expense involved 
in shutting down mine. Capital needed for new power plant 
can be used for new development. Increased output and 
additional power can be obtained quickly with small increase 
in capital. Increase of production on account of increase of 
efficiency, due to ample power at all times. No change in 
specd of fan and pumps due to steam pressure falling occasion- 
ally. Theauthoralso remarks that about the only disadvantage 
is that additional capital is often required with which to pur- 
chase new apparatus ; but when the large returns in the shape 
of decreased operating expenses are shown, this capital is not 
difficult to obtain. 


Large Electrically-driven Textile Mill.—Mr. F. A. Wallace, 
in a Paper read recently before the Boston Society of Civil 
Engineers, gives an interesting description of a large electric 
installation in a group of textile mills at Lawrence, Massa- 
chusetts. This group of mills is known as the Pacific Mills. 
and employs nearly 9,000 operatives. The work done covers a 
wide range, including cotton, silk, and woollens, and involving 
spinning, weaving. printing and dyeing. As will be gathered 
from the variety of the products, the mills cover a large area, 
and are quite unsuitable for driving by one or even two or three 
engines with rope drives. Indeed, the floor space of the mills 
is given as 142 acres, whilst the power plant includes 181 
engines and steam turbines having a capacity of 30,000 H.P., 
165 boilers, and water wheels having a capacity of 7,500 H.P. 
The electrical equipment includes 625 electric motors, totalling 
17,700 H.P. Some 85,000 tons of coal are consumed per year, 
whilst in all 10,000,000 Ib. of wool and 20,000,000 Ib. of cotton 
are required. The electrification at present extends to only a 
portion of the plant, the motors for the most part replacing 
worn-out or antiquated machinery. Current is supplied from 
one central station, whose capacity is 12,000 x.P., although the 
actual load is only 5,500 g.P.. Steam turbines are used, coupled 
to alternators which supply three-phase current at a frequency 
of 60. In the main the electric installation follows standard 
lines. Alternating current is generated at 2,300 volts, but 
with one exception this is stepped down to 550 volts for power 
and 100 volts for lighting. The exception referred to is a new 
worsted mill which is electrically driven throughout, the motors 
taking the full voltage of 2,300. The power of this mill is about 
2,900 H.P., and it is found that the extra cost of the high- 
tension installation is about balanced by the saving in trans- 
formers. There should also be a slight saving in power, say, 
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9 per cent., although this depends upon the characteristics of | Only a few weeks ago he was appointed a member of the Royal Com- 


the high and low-tension motors. The motors in this mill are 
all of the squirrel-cage type and are started by simply switching 
into circuit without the use of starting resistances. As regards 
the driving arrangements, individual, four-frame and group 
«lriving are followed, according to conditions. For blowing- 
room machinery and isolated machines individual driving is 
believed to have advantages as regards the efficiency of driving, 
convenience and reliability, but for general conditions group 
driving has been chosen. The four-frame method seems to be 
the latest and, where conditions are suitable, the most favoured. 
One motor, usually about 25 H.P., is suspended from the ceiling. 
It carries two pulleys at each end of its shaft and drives by belts 
four frames situated approximately below it. The connected 
lighting load is given as 14,600 incandescent lamps of 16 c.p., 
187 arc lamps, and 360 Cooper-Hewitt mercury vapour lamps, 
besides 224 induction motors totalling 9,548 H.P. 


Current Topics. 
Subjects of current interest dealt with in this issue include 


the following :— 

Mr. L. A. Doggett contributes an article on ‘‘ The Leakage 
Coefticients of Interpoles " (p. 821). 

We describe the Tuiliére generating station. which supplies a large 
district in the neighbourhood of Bordeaux (p. 820). 

At a recent meeting of the American Institute of Electrical Engi- 
neers, Mr. S. Insull urged the importance of combining the supply of 
electrical energv for all purposes under one authority. His Paper. 
which was entitled ** The Relation of Central Station Generation to 
Railway Electritication," was largely concerned with the erection of 
stations by railway companies (p. 814). The subject is also discussed 
in our Leading Article (p. 826). 

The award of the Home Office in the recent competition for the 
best electric safety lamp for miners has been made. Particulars of 
some of the '* prize " lamps are given on p. 831. 

We analyse the accounts of the Manchester Corporation Electricity 
Department for the year ended March 31st last (p. 812). 

An account of some of the Papers and Reports discussed at the 
recent annual Convention of the National Electric Light Association 
is given on p. 829. 

In our Correspondence columns. Prof. F. G. Baily criticises 
some of the definitions of e'ectrical terms recently suggested by 
the British Electrotechnical Committee. 

An abstract of the report of the Merchant Shipping Advisory 
Committee in regard to the use of searchlights and wireless telegraphy, 
&c.. on passenger vessels is given on p. 840. 

The further proceedings in the Commonwealth Court of Concilia- 
tion and Arbitration on the claims of the Australian Tramway Em- 
plovés! Association for increased rates of wages. improved conditions 
of labour, &c., are reported on p. 837. 

Consular reports on the trade of the St. Louis district (U.S. A.). 
Bolivia. Egypt, Stettin and Westphalia (Germany), Bilbao, &c.. are 
abstracted (pp. 841-842). 

Further decisions of the Umpire in regard to unemployment 
insurance are given on p. 840. 

Companies’ Meetings and Reports.—Meetings of the Manaos Tram- 
ways & Light Co.. Perth (W.A.) Electric Tramways and Tyneside 
Tramways & Tramroads Co. are reported, and an abstract is given of 
the directors’ report of the Aberdeen Suburban Tramways Co. (p. 846). 


OBITUARY. 


Dr. H. O. Jones, F.R.S.—We regret to record the death of Dr. 
H. O. Jones. of Clare College, Cambridge. which recently occurred 
on the Aiguille Rouge de Pentéret. above the Fresnay Glacier. as the 
result of the breaking of a rope. Mrs. Jones and a Swiss guide met 
their deaths at the same time. Dr. Jones was in his 36th year. 
For some years he had been demonstrator to the Jacksonian Professor 
of Natural Experimental Philosophy at Cambridge. and was also an 
active member of the Cambridge University Appointments Board. 


mission to inquire into the use of oil for fuel in the Navy. as a result 
of his special knowledge of the chemistry of oils. Dr. Jones had had 
a brilliant career at Cambridge, obtaining a first class in both Parts 1. 
and IL. of the Natural Sciences Tripos. In the latter examination 
he obtained a distinction in chemistry, a distinction so rare that it 
has not been repeated since Dr. Jones obtained it. He was elected 
a fellow of the Roval Society this year. 


APPOINTMENTS VACANT AND FILLED, 


The Borough of Swindon Education Committee invite applications 
for the posts of chief engineering lecturer (salarv £175, rising to 
£225). and assistant lecturer in engineering (£150, rising to £180). 
One of the two lecturers appointed must have specialised in electrical 
engineering. Forms of application from Mr. W. Seaton, Education 
Oftices, Town Hall, Swindon. Applications by Aug. 26. See 
advertisement. 

The Council of Hartley University College, Southampton, invite 
applications for the appointments of (1) professor of physics and 
electrical engineering (salary £300 per annum), (2) lecturer in mecha- 
nical engineering (£150). (3) lecturer in architectural and building 
engineering (£150). Further particulars from the registrar, Mr. D. 
Kiddle, to whom application by Sept. 9. See an advertisement. 

A lecturer and instructor in dynamo design is required for the City 
and Guilds (Engineering) College. Salary £250. An assistant in 
electrical engineering is also wanted. Salary £100. Applications to 
Prof. T. Mather, F.R.S., M.I.E.E., Exhibition-road, London, S.W. 
See advertisement. 

A meter tester for d.c. work is required by the City of Birmingham 
electric supply department. Salary 30s. à week. Forms of applica- 
tion from the Secretary, electric supply department, and should be 
returned not later than Sept. 2. See advertisement. 

A test-bed superintendent is required for large electrical engineering 
works in Lancashire to take charge of testing of d.c. and a.c. machines. 
Commencing salary £250 to £300 per annum. See advertisement. 

Applications are invited for the professorships of (1) chemistrv. 
(2) mathematics and physics, and (3) mining and engineering in the 
University of Western Australia. Salary £800 per annum, with 
house, or £100 per annum as house allowance. Applications by 
Oct. 15 to the Agent-General, I5. Victoria-street, London, S.W., or 
to the Chancellor of the University, Perth (W.A.). 

Tunbridge Wells Corporation require a resident electrical engi- 
neer. Salary £300. increasing to £400. Applications by Sept. 2. 
Forms may be obtained from the Town Clerk. 

A junior lecturer and demonstrator in phvsies is required for the 
University of Sheffield. Salary £150 perannum. Applications to the 
Registrar by Sept. 9. 

London County Council invite applications for the appointment of 
chief engineer of the Council and county surveyor. Salary £2.000 a 
year. Applications bv 11 a.m. Oct. 7. Forms from the Clerk. 
An assistant demonstrator in chemistry and an assistant in physics 
and electrical engineering are required for Huddersfield Technical 
College. Particulars from the Secretary. 

South Shields Corporation require a tramways manager. Appli- 
cations by 24th inst. Forms of application from the Town Clerk. 


Mr. C. Burgess. of Wigan. has been appointed tramways manager 
at West Hartlepool at £200 per annum. 


INSTITUTIONS AND SOCIETIES. 


Iron and Steel Institute.—As already announced in these columns, 
the autumn meeting of this Institute will be held at Leeds on Sep- 
tember 30th and October Ist, 2nd, 3rd and 4th next. Among the 
Papers down for reading are the following: ''On the Thermal. 
Magnetic Transformations of 25 per cent. Nickel Steel.” by Drs. 
E. Colver-Glauert and S. Hilpert; “‘ On the Magnetic Properties of 
Manganese and Nickel Steels,” by Drs. S. Hilpert and W. Mathesius ; 
and *' On Rolling Mill Practice in the United States," by Dr. J. 
Puppe. Full arrangements have been made for the entertainment 
of members during their stay at Leeds, while visits to works of 
interest in the neighbourhood are being organised. 
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MANCHESTER CORPORATION ELECTRIC SUPPLY 
ACCOUNTS. 


The vearly turn-over of the Manchester Electricity Depart- 
ment has not vet passed the 100 million unit mark, but it is 
elmost certain to do so in the present vear. For the 12 months 
ended March 31st last the total number of units sold bv the 
Department was 93.682.910, compared with 83,308.848 in the 
previous financial vear. This increase of just over 101 million 
units marks considerable progress and, although less than 
the 112 million. increase 
satisfactory. 

The output above mentioned comprises 64.290.057 units to 
private consumers, 176,187 units for public lighting, and 
29,216,716 units for traction. The traction figure shows an 
increase of 793.189 units over the previous vear's total, as 
against a small decrease a vear ago; whilst the public lamps 
have required 9,186 units more than was the case a vear ago. 
It will be noted that publie lighting does not provide the load 
that might be expectcd in a city of the importance of Man- 
chester. The number of public lamps increascd during the 
year from 98 to 114. 

The quantity of electricity uscd “on the works ” was 
10.485.472 units; and as 124,294.843 units were generated, 
the quantity unaccounted for and used in distribution was 
20.126.431 units, or 16-19 per cent. of the total generated. 
The maximum supply demanded, viz., 42.025 kw., comprised 
31,475 kw. for lighting and power, and 10,550 kw. for traction. 
The load factor of the whole supply was 25:5 per cent., as 
against 25:35 per cent. last year, and 24-18 per cent. two years 
aro. 

During the year 992 new consumers were connected, bringing 
the total number of consumers at March 31st last to 11.189. 
Power supply in particular has made rapid progress. Thus 
532 motors representing 7,447 H.P. were connected last year 
to the mains: the number ard horse-power of motors now 
supplied by the Electricity Department are 5,421 and 54,980 H.P. 
respectively. Additional power supplies have been furnished 
to the following consumers: the London & North-Western 
Railway Co., the Great Central Railway Co., Messrs. Mather 
& Platt, and Messrs. Marsland, Bradford Mill. 

Some idea of the rapid expansion of the undertaking is pro- 
vided by the fact that over 28 miles of new mains have been 
laid during the 12 months. 

In the report of the Electricity Committee on the accounts 
it is mentioned that the Department has, `“ through causes 
beyond its control, experienced some exceptionally unfortunate 
breakdowns of the most important and economical generating 
plant. Although the cost of the repairs falls almost entirely on 
the contractors for the plant, these breakdowns have had a very 
prejudicial effect on the methods of supply. aud in conjunction 
with the high prices paid for fuel supplies during the last month 
of the past financial year have serious!y arrested the down- 
ward trend of the costs of production." 

Although the generating costs have increased slightly, due 
to the above causes, 1t will be noticed from our analysis below 
of the vear's accounts that. when the capital charges are taken 
into account, a small reduction is shown on the total cost per 
unit sold, which was 0-99d., as against 1-02d. 

The total revenue was equivalent to 1-12d. per unit sold, so 
that a balance of 0-13d. per unit, or £50.154. was available for 
providing contributions to the Renewals Suspense Account and 
tor the relief of the rates. This balance was about £900 greater 
than was the case a vear ago, so that the result of the year’s 
working compares by no means unfavourably with that of the 
previous year. The number of units sold respectively for 
lighting, power, and heating and cooking is not stated, but 
taking the whole of the private supply the average price 
obtained was L-13d. per unit so'd. The publie. lighting 
brought in 125d. per unit: whilst the supply to the. tram- 
wevs was given at l-02d. per unit. The total sales of current 
averaged. 109d. per unit, as against I-l4d. in the previous 
year, 


recorded a year ago, 1s very | 


At the Stuart-street station a 7,500 kw. turbo-alternator has 
been installed. | 
The following analysis gives the total and the amount per 
unit sold for the various items in the accounts for the year 
ended March 31, 1912, the figures per unit sold for the previous 
year being also given :— 
Per unit sold. 


Generating Costs. 1911-12. 1910-11. 


Coal 


Dal sese £88,183 ... (23d. ... 020d. 
Oil, waste, water, &c.........eueeleeeseeeeeeA 4,819 ... O-Old. ... 0-02d. 
Salaries and wages at stations ............. 18,720 ... 0-05d. ... 0-05d. 
Repairs and maintenance. .................. 15,676 ... 0-04d. ... 0-04d. 
Sundries and compensation re accidents. — 1,196 ... 0-00d. ... 0-00d. 

Total Generating Costs ............... £128.594 0-334. 0-31d. 

Distribution Costs. 

Salaries and wages ......... eee £17,328 ... 0-04d. ... 0:044. 
Repairs and maintenance. ............... e. 12,872 ... 0-03d. ... 0-044. 
Miscellaneous .......... eere 2,739 ... 0-01ld. ... 0-01d. 

Total Distribution Costs ............... £32,139 0-08d. 0-09d. 

Management Expenses, &c. 

Salaries and wt ges.......leeseeeeeeeeee neret £10,339 ... 0-03d. ... 0-03d. 
Printing. stationery and advertising 1,179 
General establishment charges ............ 1,160 
Law and Parliamentary charges............ 538 0-01d. 0-01d. 
Special charges... 1 eee erre eere aes 1,659 

Total Management Expenses, &c. ... £14,875 0-04d. 0-044. 

Rents, rates and taxes ..............eeeeeeeeeee £39,531 ... O-10d. ... 0-10d. 

TOTAL COSTS (ez. capital charges) ...... £215,739 ... 0:55d ... 0:54d. 

Capital Charges. 

IIS RECIPI TT UE T £66,429 ... O-17d. 
Interest on consumers’ deposits and bank 0-20d. 

ACCOUNTS Quescetodmeeedi s oS DpL PRA aAa 3.145 ... 0-01d 
Siku TUB. e ceo eene sontes bm me kits 102,290 ... 026d. ... 0-23d. 
Total Capital Char es................... £170,864 0-44d. 0-48d. 

TOTAL COSTS (inc. capital charges) . £386,003 ... 0-99d. ... 1.02d. 

Revenue 
Sale of current for lighting, power and 

heating (less bad debts) ................ £302.834 
"EROCUIQUO 1. ieniveckas’ niieoe ue oou tec de e seat 123,794 ]-09d. ... 1:14d. 
Street Lighting............... eere 918 
Meter and switch rents ...................... 520 ... (-00d. ... 0-00d. 
Motor rentals 52 aie doe su cbe 2i ed votos n e 6,065 ... 0-02d. ... 0-024. 
Sale of waste steam ............. eee 610 
Warehouse rental (less taxes, &c.) ......... 1,378 
Sundry rentals iscsi eoe oix ro e bn nte 43 0-01d. ... 0-00d. 
Interest on stock .................... eee. 595 
TOTAL REVENUE .... —Á—À € ——À . £436,757 1:12d. 1:16d. 
Balanió ne reise Ferias Dia ed tae E DU FEE £50,154 ... 0-13d. ... 0-14d. 


£21,835 of this sum is placed to the Renewals Suspense 
Account, £24,500 is paid over to the City Fund in aid of rates, 
£2,093 is required for wages of permanent employés engaged on 
capital account, £1,300 is retained for the cost of chemical 
works adjoining Stuart-street station, and for special renewals 
£649. As the above items amount to £50,377, £223 has had 
to be transferred from the Reserve Fund Account. The 


: Reserve Fund 1s now exhausted. 


The generating costs given above are the combined costs per 
unit sold for Dickinson-street, Bloom-street and Stuart-street 
power stations. The following figures are for the respective 
stations and are per unit generated. 


STUART-STREET. 1911-12, 1910-11. 
Number of units generated ......... 03,790.270  ...... 81,722,680 
Fuel per unit generated ............ TGL. es 0-144. 

Oil, waste, water, KC. ............ OOld. —  ...... 0-014. 
Salaries and wages at stations GCIR S — ...... 0-03d. 
Repairs and maintenance ...... 0.02d. — — ...... 0-024. 
Total generating costs............ 0:22d.. — Lus 0-20d. 

DICKINSON-STREET AND BLOOM-STREET. 

Number of units generated 30,495,573  ...... 30,551,306 
Fuel per unit generated ......... Q20d. ee. 0-l7d. 
Oil, waste water, C... (01d. — ..... 0-01d. 
Salaries and wages at stations 007d. —  ...... 0-07d. 
Repairs and maintenance...... Q-05d. —— ...... 0-05d. Y 
Total generating costs............ Q3 siis 0-30d. 


During the year the capital expenditure amounted to £59.196, 
bringing the total expenditure to £2,792,403. "The various 
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items included in this total do not differ materially from those 
set out in our issue of November 24, 1911, when we analysed . 
the previous year's accounts. Thechief additions forthe past 
year comprise £23,660 for machinery and switchboards, and 
£5,363 for buildings, at Stuart-street station and £21,958 for 
services, this last-mentioned item dating from July 1, 1909. 


GBEERUGENCEEANSS DELLI NEMUS UM UEVTERE CEU PaL ASTU SU EID 
NEW OZONISING PLANT AT ST. PETERSBURG. 


The new ozonising plant which was recently erected at St. Peters- 
burg is now in successful operation, while the results obtained with it 
show that the electric method is to be counted on as an important 
factor in purifying city water in the future. This problem is one for 
which engineers have been seeking a satisfactory solution for some 
time past, and it is gratifying to observe that the electric method is 
taking the front rank among the plants which have been erected for 
this purpose, and that it was chosen for purifying the water by as 
large à city as St. Petersburg. The new plant lies upon the bank of 
the Neva, and serves to purify the water of this river in order to supply 
the populous quarters of Wyborg and old Petersburg. 

Regarding the Otto system of water ozonisation which is employed 
in the present plant, we may briefly refer to its general principles. In 
the present type of ozoniser the electric discharge is produced between 
two non-conducting plates whose outer surfaces are maintained at 
different voltages. Seeing that the production of the discharge 
causes the temperature of these plates to rise, it is necessary to provide 


Water Inlet 
i 


UM -- 
MED M AURI ERN LH RM M CE aS eS CS 


. Sterilized Water 
Fig. 1. —Orro * ExvLson." 


continuous cooling. For the non-conducting plates, glass plates 
placed in groups of two are employed to whose outer surfaces metal 
plates are applied. Such plates are hollow and have a water circula- 
tion within them, the water serving at the same time to conduct the 
electricity. One terminal of the metal plates is joined to earth and 
the other is connected to a high-tension transformer, so that the 
discharge is produced in the well-known way between the glass 
plates. It is next necessary to pass the water into an apparatus 
which is supplied at the same time with ozonised air coming from the 
electric discharge plates. This is done by what is known as the 
“ Otto emulsor,” and as shown in Fig. 1 above, it consists in principle 
of a double cone in which the water is well mixed with the ozonised 
air, The water which has been previously clarified by any of the 
‘usual filtering methods arrives in the upper convergent cone.and flows 
‘out by the divergent cone at the lower end. A small space is provided 
between the two cones. The rapid passage of the water through 
this space produces a partial vacuum giving rise to a suction effect, 
80 that the ozonised air is drawn in by the left-hand piping, where it 
becomes thoroughly mixed with the water and produces a veritable 
‘emulsion of water and air. 

To complete the mixing action which is thus set up the apparatus 
terminates in a length of about 15ft. The ozonised air and the 
"water are thus brought down to the lower part of a column where the 
‘pressure is greater, so facilitating the absorption of the ozone by the ' 


water. Such a method is known as “self contact," and is used by 
M. Otto instead of other mixing devices which used to be thought 
necessary, such as gravel layers or perforated plates, in order to 
carry out the fine division of the air and secure the absorption of the 
ozone by the water. However, the inventor finds that the dissolving 
action is carried out in the best way in the “ self-contact " column. 
This principle is now applied on an industrial scale in a wide range of 
apparatus from 1,000 up to 1,000,000 litres per hour (1,000 cubic 
metres), and in this latter case the daily output is thus 24,000 cubic 
metres per unit apparatus. 

As regards the St. Petersburg ozone plant, it is one of the most 
extensive applications of the electric method for purifying city water, 
and shows that the principle is capable of à wide application on an 
industrial scale. We may mention a few of the leading features of 
this interesting plant, especially as regards the electrical apparatus 
which is installed. The present plant was carried out in order to 
purify the water of the Neva, seeing that this contained a large 
amount of impurities and had been a recognised factor in causing 
epidemic diseases. The plans for the new station were prepared 
by M. Otto, representing the Compagnie d'Ozone, together with tho 
Russian Siemens and Halske firm, and the Allgemeine Gesellschaft, 
using the Otto system as above indicated. It was laid out for a 
daily output of no less than 52,000 cubic metres per day, and the 
plant comprises three usual parts, namely, the electric supply station, 
the water treating and filtering basins, and the ozone purifying 


apparatus. 
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Fia. 2.—APPARATUS USED AT ST. PETERSBURG. 


The generating station contains three-phase alternators which 
work at 120 volts and a frequency of 50. These machines have an 
output of 115 kw., and one group is designed to serve as a stand by. 
The plant for giving the high-frequency current for the ozone 
apparatus consists of motor generators, the motors of which are 
supplied from the 50-cycle frequency current by the alternators. 
The alternators coupled to the motors supply high-frequency current 
at 500 cycles for ozone production. A static transformer serves to 
raise the voltage for the ozoniser, this latter being operated at a high 
voltage such as is needed to produce the discharge. 

On coming out of the filtering basins the water passes in à main 
conduit of 1 metre diameter, built of reinforced concrete A (Fig. 2), 
and the air coming from the ozonisers enters the apparatus by the 
piping BB. An emulsor of the same general type as the preceding 
is employed here, as will be noticed in the section, and the self- 
contact columns, two in number, are seen at ff. After leaving the 
main tank, the water flows out by the cascades C in order to free it 
from any traces of ozone it may contain, and then passes by the 
piping D to the city water reservoirs. The St. Petersburg plant 
contains five of these sterilising units, so that its capacity is, as we 
already mentioned, 12,000 cubie metres per day per apparatus, or 
in practice between 50 and 60,000 cubic metres per day in all. A This 
appears to be the largest ozone treating apparatus yet to.bo 


installed on an indus‘~el scale. 
D 
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THE RELATION OF (CENTRAL STATION GENERATION 
TO RAILWAY ELECTRIFICATION.* 


BY SAMUEL INSULI. 


Summary.—This Paper contains a series of load curves showing the 
advantages of the centralisation of electric power generation. The author 
draws attention to the enormous loss probable in some American cities if 
the railway load is allowed to be supplied from independent plant. 


The problem of the relation of the central station to the genera- 
tion and primary distribution of energy, so far as the steam railroads 
are concerned, is a question of economics. It cannot properly be 
considered without taking into account the entire question of genera- 
tion and primary distribution for any given centre of population. If 
you consider steam railroad electrification by itself, the amount of 
energy required seems to be very great indeed. If vou consider it 
merely as a fraction of the supply of energy required by à community 
for all kinds of purposes, it is found to be simply an incident. 


NEW YORK—TOTAL 


——JAN.5 1912 DAY OF COMBINED MAXIMUM 
— MAXIMUM AS SEPARATE SYSTEMS 
ANNUAL ° 
LOAD 
MAXIMUM DIVERSITY FACTOR 
LIGHT AND POWER 212,500 34,700 17.5% 35.87 
STREET RAILWAYS 362,110 G,630 2,6 37.6 
STEAM ROADS 62,F29 3,090 NI 37.5 
TOTALS 78,230) 45.4 35. 9% 
TOTALS 030,810) 71170. 5% 40.96» 
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Fra. 1. 


The method of concentration of generation and distribution of 
primary power is not a new subject. It has been an absolute neces- 
sity in all the smaller communities of this country. and it is going on 
to such an extent that I know of cases where. in an area of 15,000 
sq. miles. they seriously have in contemplation doing away with 
possibly 100 to 120 generating stations, and replacing them with 10 or 
12 stations. 

Where there are large water powers adjacent to the larger cities 
you will find no hesitation on the part of the railway company. the 
electric light and power company, and the electrified steam railway 
company (if there be such in the vicinity) in taking energy from 
one source of supply. I cannot see any reason, if concentration of 
production is the correct principle in one case, why concentration of 
production is not the correct principle in every case. The conclusion 
I have come to is that the concentration of the production of energy, 
for all purposes required in a given area about any large centre of 
population, would result in such a saving in capital, and such a 
saving in operating expenses, as to provide sufficiently for the 
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generating capacity and primary transmission systems necessary to 
electrify the terminal systems and suburban service of all the trunk 
lines centering in and around that centre of population (particularly 
is this true of New York). The saving would also vield very large 
profits. in addition, to the engineers and financiers having the courage 
to handle so great a problem. 

The percentage of saving is comparatively small, but the saving 
itself amounts to such a vast sum of money, capitalised, that I cannot 
see how either the engineers or the financiers can neglect the sub- 
ject, as it is one of the greatest opportunities I know of in our business. 

To take up now the illustrative curves, Fig. 1 is the New York 
total load diagram. It includes the present electrical load of the 
central stations in Greater New York and the central stations on the 
Jersey shore, within a radius of 10 or 12 miles of New York, operated 
by the Public Service Corporation of New Jersev, and the station 
of the Hudson & Manhattan Railroad Co. The diagram includes only 
that portion of the load of the electrified steam roads which has already 
been electrified, and does not includean estimate of the load of the 
isolated plants. If the balance of the load of the electrified steam 
roads and the isolated plant load were included, the total would be 
in the neighbourhood of 1,000,000 kw. 

Looking ahead, if vou take this New York maximum of 676,000 kw. 
and apply an 8 per cent. annual increase (the actual increase of this 
maximum over the previous winter was 7} per cent.), at the end of 
eight vears the New York maximum would amount to 1,250,000 kw., 
and at the end of 10 years to 1,480,000 kw. If there be added to these 
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NEW YORK EDISON 168,000 25,000 17.5% 32.44 
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figures the isolated plant and steam railroad demand. it makes about 
1,000,000 kw. of load at the present time. The steam railroad 
demand would be about 170,000 kw. of that total, and the demand 
made by isolated plants would be 217,000 kw. 


The total load of the systems separately is 678,000 kw., and there 
is a diversity factor that would reduce that if they were all run as 
one system—that is, if the present business of the lighting and power 
companies, the street railways and the steam railways were coni- 
bined—the maximum load this last winter would have amounted to 
630,000 kw.. or a saving of upwards of 47,000 kw. The diversity 
factor amounted to 7:5 per cent., and the load factor would have 
been improved from 36-9 to 40 per cent. 

Fig. 2 is the New York light and power load diagram. The New 
York Edison Co. curve includes the load of the United Electric Light 
& Power Co. and also the Bronx load. The Public Srevice Corpn. 
curve includes that company's light and power load only. its street 
railway load being on the street railway curve. The total load is 
232.500 kw. The load factor of the various svstems by themselves 
is 33-8 per cent. There is a diversity of 17-5 per cent., amounting 
to 34,700 kw., between the sum of the maxima for the year of these 
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different lighting companies and their load between 5:45 p.m. and 
6 p.m. on January 5, 1912, which was the time of the maximum for 
all of the New York companies combined—that is, the lighting, the 
street railway and the electrified steam railroad companies. 

Fig. 3 shows the load diagram of the street railways of New York 
City. The Interborough has much the largest maximum of any of 
the New York companies, and therefore establishes the day and 
hour of the combined maximum, and there is no diversity between 
the Interborough load and the combined maximum. The diversity 
between the three power houses, subway, surface and elevated, of the 
Interborough has not been taken advantage of, and possibly amounts 
to a considerable figure. 

The present electrical load for the passenger service of the steam 
railroads of New York is estimated at about two-thirds of the total 
load if all the passenger service within a reasonable radius of, say, 
15 to 20 miles of New York City were electrified. This would give 
for New York a total electrified passenger load of 95,000 kw., as com- 
pared with our estimate for Chicago of 73,000 kw., which. appears 
reasonable. If to this we add 75,000 kw. for freight, as compared 
with our estimate for Chicago freight of 78,000 kw., we get a total for 
the electrified steam railroads in the vicinity of New York of 
170,000 kw. Attention might be called to the fact that the farther 
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‘out the steam railroads are electrified the less influence the sub- 
urban service will have, and therefore the greater the diversity factor. 

There is a very important point I wish to emphasise, that has a 
bearing on this subject only in the large centres of population where 
there is heavy suburban travel. The two maximum loads, morning 
and evening, are made up of suburban business; and the suburban 
railway load maxima are largely affected by the heating proposition, 
and also the large amount of power needed additionally for traction 


in cold weather. That condition cannot possibly exist except in a, 


few, perhaps a dozen, cities of the United States. The steam rail- 
road load factor is relatively poor in these centres, but if you will take 
the average business throughout the country where our central 
stations are in cities, say, of the second and third grade, the steam 
railroad load would show a very much better load factor, as there is 
practically little or no suburban business in any cities except the very 
largest cities of the country. 

Fig. 4 is the total load diagram of Boston. The street railway 
‘curve is the Boston Elevated Railway Co. load, which includes the 
subway, surface and elevated roads. The Edison light and power 
load is also given. It will be seen that there is a remarkable diver- 


sity between the loads of the street railway and lighting and power 
companies in Boston. To me it seems almost incredible that there 
should be built a second large power station in Boston, when, if the 
service for both the lighting and railway were run by the same station, 
the maximum load last winter would have been 95,400 kw., instead 
of 111,200 kw. ; and yet so blind are some people to their own in- 
terests, that the financial men running the Boston Elevated roads 
are actually throwing money away by building a plant for themselves 
right by the side of the plant of the Edison Illuminating Co. of 
Boston. 

Fig. 5 shows the total load diagram for Chicago. The diversity 
shown amounts to 72,260 kw., and would require, assuming a 25 per 
cent. reserve, 90,300 kw. more capacity if operated as separate sys- 
tems than if operated on a combined generating system. At £15 
per kilowatt this amounts to an extra investment of £1,354,500. 
The isolated plant load, although showing a maximum 50 per cent. 
greater than our present light and power load, has, I believe, been 
estimated conservatively low. In estimating this isolated plant 
load, the separate maxima of the plants are assumed to be two-thirds 
of the rated capacity, and the load factor to be 25 per cent., the 
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assumption being based on the fact that the actual load factor of 
customers on our wholesale schedule, representing a very large 
amount of business, is 26 per cent. On account of the diversity 
between the different isolated plants it is assumed that their load 
factor, if combined, would be equal to the load factor of the Common- 
wealth Edison Co.'s general light and power business—that is, 33-5 
per cent. 

To the maximum kilowatts and kilowatt-hours thus obtained are 
added a certain portion of the South Chicago Steel Works load, the 
refrigeration load, assuming that one-half the ice of Chicago is pro- 
duced electrically, and the electric vehicle load, assuming two-thirds 
of all horses replaced by electric vehicles. These latter two items 


'being off-peak loads, improve the load factor up to the figure shown, 


although they represent only 17 per cent. of the total estimated 
kilowatt-hours of the isolated plants. 

The increased investment necessary as between these systems 
being operated all as one, including steam railways, and being 
operated as separate systems, taking the cost of generating plant 
plus the cost of the primary transmission system, would mean an 
expenditure of upwards of £2,000,000 to £2,400,000 more than if the 
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work is done on one system: We have got reasonably well started in 
Chicago towards doing it on one system. We have practically the 
most important part of the work—that is, the street railway work— 
and we are trying there to do all we can to get the isolated plants out 
of existence, and in the steam railroad business, as may be seen from 
our estimates, in what is the greatest railroad centre in the United 
States to-day, passenger freight and transfer business combined, the 
amount of energy required for operating all of the terminal systems 
there is so small a percentage of the whole that it would seem un- 
reasonable to think we will not be able to get that, certainly in 
Chicago, as well as the business of the surface and elevated railroads. 

It may be of interest to include a chart of the annual load factors 
of the Commonwealth Edison Co. for the last 12 years, as shown in 
Fig. 6. You will notice that the street railroad load factor went up 
and then dropped. It was at its highest for a few years just before 
one of the large street railways shut down its obsolete stations, which 
it had operated as peak plants only, also having the result of earning 
it a very low price for the energy it purchased. The tendency of the 
railway load factor is to run even. The tendency of the light and 
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case, in a vast community like the city of New York and surrounding 
territory, that percentage may be only 10 per cent., but itruns up into 
millions and millions of dollars, which are being thrown away to-day, 
and I do not want to see those who are right on the threshold of 
entering into our line of business, the use of electrical energy, make 
mistakes owing to their ignorance of the real situation. I do not 
want to see them make the mistake that, in my judgment, largely 
through force of circumstances, the New York Central Co. has made 


50 | T 
ANNUAL LOAD | | 
e 
45i FACTORS. Las / | 
(COMMONWEALTH EDISON COMPANY AY | 
eo. | zori 
40! ÃÁ— Á mm r + & | Nin | 
|| g | | 
3: | | t — —— — LP — 
| | N ER a 
t- 30 = | SS Se CE 
Zz | | | 
ul | | hazi er 
Sie | | = : Eg it iaat | 
a | | | | | 
u | 
n. Y) - t — - - ida TEA 
| 
| nip 
15 —r— M —— | 
| | | | 
| 
10 d —L—L—L———— 


| 
MD ee aoe MR MNT 12 
OL or Tet DoT 1905 1900 1907 1908 1909 1910 1911 19 


YEARS ENDING JUNE 3oth 
Fic. 6. 


i ailroad 
a Pennsvlvania Railro 
and the Penn: yl 


wer house, 3 
owe probably, 


à à . ince ; c. as much 
in building its pres ol Lg 'er house I think æ the 
ade in building 1s power n : nergy as because they 
Co. TAS THIS ld t find people to sell sae f a nufacturing 1t- 
uiad no et ead o nia 3 T m 
s MET inste: x " esent 
s ought to bus ent rg "Vork Citv with the pre SE 
e: Seta | be with the p° 


because the co 
did not know t! 


) 


ives 1 ap í 
The author here give® a m ] end at 

r transmission systems, am 
Owe ( l : : oe ; 
D ul 

DENTS: systems uni fie | 
HICAGO 
JULY 123211 


IDAY JULY iito : 
MAILY LOAD AREE. f 
i HT A POWER B8 1| 


—[L—  jEotSON LIOU WAYS 


| CHICAGO R 


240,000 


-y — wy ~o o 


f 


THE ELECTRICIAN, AUGUST 23, 1912. 817 


their power jointly. This is compared with what it would be like if 
all the companies obtained their power from one source. 

Fig. 8 is the load diagram of the freight electrical requirements of 
the steam railroads in Chicago. This freight curve has an extremely 
good load factor, estimated at 70 per cent. daily and 60 per cent. 
yearly. Through freights come in during the early morning hours 
and are broken up, switched and transferred from 7 o'clock in the 
morning on, and then during the late afternoon there is another 
switching and transfer peak caused by the making up of the through 
freights and getting them ready to go out as soon as the late after- 
noon passenger peak is over. 

Fig. 9 shows the load diagram of the steam railroad passenger 
electrical requirements in Chicago in December. 

Fig. 10 gives a comparison between the '' swing maximum” and the 
one-hour maximum load on the New York, New Haven & Hartford 
Railroad Co.'s Cos Cob station. This diagram of the New Haven 
road is important, because it shows that small roads, installing their 
own plants, must provide a capacity sufficient to cover the maximum 
swing, which frequently lasts several minutes, and which in the case 
of the New Haven road apparently necessitates a reserve amount- 
ing to 74 per cent. 

With a system of central stations for all energy used in a com- 
munity, the entire load factor would be in the neighbourhood of 60 
per cent., compared with 25 per cent. in Fig. 10. 

In conclusion, the author discusses the actual saving that, in his 
judgment, could be obtained, assuming that an effort were made to 
bring about the concentration of production and the concentration of 
primary distribution system in the area of Greater New York. The 
total saving in investment alone, based on experience in Chicago, 


to figure absolutely and closely this saving from concentration of 
production of electric energy. 

The average daily or operating load factors for the different sys- 
tems operating separately is 55-6 per cent., as against 59-0 per cent. 
for all combined on one generating system. This improvement of 
7-4 per cent. means that the fixed charge and “ readiness-to-serve ” 
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would amount to 3 or 4 million pounds in only a few years. The 
saving in operating expenses would amount to about £200,000 a year. 
Taking fixed charges of 5 per cent. for depreciation and 5 per cent. 
for interest on the saving in investment, and adding to the operating 
expenses, makes a vearly sum of about £600,000. That sum, 
capitalised at 5 per cent., means £12,000,000. 

At the rate of progress now going on in the neighbourhood of New 
York the business is bound to double inside of 10 years. If the pre- 
sent scheme is followed out, if the traction companies have their own 
separate sources of supply, if the electric light and power companies 
have their own separate sources of supply, if the steam railroads that 
are apparently on the threshold of electrification have their own 
sources of supply, at the end of 10 years the waste in money which 
will have taken place, on a 5 per cent. basis, will be somewhere 
between £28,000,000 and £35,000,000. The direct saving by a con- 
centrated system of generation and primary distribution, leaving out 
of consideration altogether the saving in operating expenses, is of 
itself sufficient to provide the necessary funds for that portion of steam 
railroad electrification centering in New York. Thai is, assuming the 
steam railroad requirements as about 170,000 kw., the portion of 
combined generating stations and combined primary distribution 
system for that purpose would not cost much over £20 to £22 per 
kilowatt, taking it on the basis of a combined system. 

It is à policy that is worthy of the greatest engineers and worthy 
of the thought of the greatest financiers in this country. It is a con- 
servation of the truest order. If the same policy is carried out 
throughout the United States the conservation of fuel alone will be 
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A map of the electrification of steam railroads in Chicago is next 
given, based on a plan of group operations—that is, a plan of genera- 
ting stations, sub-stations and primary transmission lines, on the 
theory that the railroads of the various financial groups would operate 
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something tremendous. The conservation of labour will be some- 
thing tremendous, The letting loose of capital that can be used in 
other directions will stimulate business. There is no greater prob- 
lem in the industrial world to-day, no problem that presents greater 
opportunities for the engineers to achieve distinction, no problem 
that presents greater opportunities for the financier to achieve dis- 
tinction and profit, than the proper method of producing energy and 
distributing it in a given area; and involved in that question is the 
solution of providing money for that portion of the clectritication of 
steam railroads that ends when the energy is put into the track. 

In an appendix to the Paper are given the details of the estimated 
electric power requirements of the Chicago steam railroads. 


DISCUSSION.* 

Mr. Frank J. SPRAGUE (New York) pointed out that debate on the 
merits of the three principal systems of clectrification had been held 
somewhat in abeyance of late in view of the belief of the Railway Com- 
mittee of the Institute that what were needed were actual results from 
the operation of existing electrified roads. The speaker felt that the 
cost of power was a subject of fundamental importance in this connec- 
tion, Efforts promising some success were being made to induce manu- 
facturers and other interested parties to take up co-operatively a specitic 
railway electrification problem on a large scale and in à comprehensive 
manner. Some 52 railroads entered Chicago, and the traffic was highly 
diversitied. The electrification of these lines upon an independent. basis 
would result in little else than economic confusion, and the problem must 
be treated as a whole in order to secure best results. Mr. Sprague pointed 
out the possibilities of establishing a financial organisation prepared to 
take the capital risks of electrification through a contract providing for 
operation by electric motive power over a fixed term and possibly pro- 
viding for the supply of rolling stock. Referring to the conditions at 
New York, the speaker said that in the electric zone of the New York 
Central lines the insurance of an ample supply of power was a funda- 
mental necessity, the cost of power being a secondary consideration. The 
net cost of producing power in tive of the principal generating plants 
supplying energy for train service at New York averaged in 1911 about 
(250d. per kilowatt-hour delivered at the switchboard, excluding fixed 
charges. This figure was somewhat higher than the results obtained in 
very large stations of modern design. He also pointed out the fact that 
the power cost at the Cos Cob station of the New Haven system was from 
45 to 60 per cent. higher than in the other plants serving clectrified trains, 
and he suggested that the purchase of electricity would have been desir- 
able in this case. 

Mr. H. €. STOTT (New York) contended that Mr. InsulPs results were 
obtained in Chicago by combining in one or two plants of modern design 
the outputs of several broken-down stations. He could see no other 
argument supporting Mr. Jnsull’s conclusions, Mr. Stott questioned 
the economy of very large turbo-units, say, of 20.000 kw, rating, as com- 
pared with 10,000 kw. units, and touched upon the advantages of shifting 
the load from one plant to another in an interconnected system. The 
diversity factor was practically nil in railway work. He disagreed with 
Mr. Insull’s contention that 50 per cent. reserve Capacity was required in 
individual plants against 25 per cent. in combined installations, With 
modern equipment a reserve of 10 per cent. was suflicicnt, provided this 
was utilised in connection with the overload capacity of the equipment. 
He regretted that Mr. Insull failed to show the results of his plant com- 
binations in detail, and suggested that there should be a division of profits 
between the producer of power and the consumer. 

Mr. W. MCCLELLAN (New York) said that only a certain number of 
railreads could be electrified economically at the present time. "The 
investment cost was the great stumbling block, taken in connection with 
the amortisation of the existing investment. {t was his opinion that the 
cost of the third-rail svstem of the single-phase system and of electric 
locomotives was unlikely to be decreased to any extent. The price of 
power should include a means for amortising old equipment, so that 
objectionable standing assets and corresponding charges might not be 
continued. 

Mr. CALVERT TowxLEY (New York) said that to carry Mr. Insull's 
Paper to its logical conclusion might lead to the absurdity of concen- 
trating the power generation of the United States in a single plant. ‘The 
whole problem of power supply was distinctly an engincering question 
involving transmission and distribution conditions no less than matters 
pertaining to generation. The saving due to diversity factor was re- 
duced as the size of the station increased. ‘The New Haven Company 
failed to buy power from the New York Central organisation because the 
lowest price considered by the latter was Id. per kilowatt-hour. The 
ability of the central station to undertake to supply future power de- 
mands was a strong argument in favour of the purchase of power by 
railways. 

Mr. W. S. Les emphasised the increasing distances of modern trans- 
mission, and voiced the advantages of interconnected networks with 
stations not too near together, carrying local loads and interchanging 
energy to maintain good load factors in the individual installations. 

Mr. W. S. Murray (New Haven) mentioned that the next link in the 
New Haven electrification would be the section from Boston to Provi- 
dence, which would shorten the steam haul between New York and 
Boston. He corroborated Mr. 'Townlesy's remarks regarding the neces- 
sity of building an independent plant for the New Haven service, the 
question of price being the chief issue. 


* Abstracted from the “ Electric Railway Jour nal.” 
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Mr. €. O. MaitLovx (New York) pointed out that. while local condi- 
tions largely controlled plans for energy production and distribution, the 
tendeney was toward specialisation in the different departments of elec- 
trification. The reduction in capital possible through the purchase of 
power from a centralised source was a factor of great economic value. He 
contended that in the long run expediency must determine the course to 
be followed. Centralisation by no means meant the installation of all 
generating equipment in one station, but the interconnection of efficient 
economic units of production. 

Mr. P. W. SotuM as (Toronto) showed that it was possible to put too 
much capacity under a single roof, Local conditions must control the 
solution of every engineering problem. The combination of railway and 
factory loads was highlv desirable from the economic standpoint. He 
touched upon the possibilities of a rearranged train schedule, which in one 
instance had reduced the peaks from 1,700 H.P. to 1,200 H.P. In Europe, 
storage batteries were used with great success in cutting down peak loads 
upon plants. 

Mr. €. L. pr Murart (Ann Arbor) suggested the possibility of the 
supply of energy to the United States from a single network, and pointed 
out the saving in fixed charges in equipment where the load factor was 
high. The coincidence of railroad and lighting and power peaks tended 
to make the diversity factor less beneficial. 

Mr. N. W. Storer (Pittsburgh) concurred with the author in regard to 
the broader economie aspects of concentrated production and distribu- 
tion. He questioned the feasibility of subdivided operation, and pointed 
out the benefits of a Government-regulated system of distribution, 
assuming a larger degree of state supervision of railroads. Mr. Storer 
also said that the adoption of a 15-eycle system by the railroads, if found 
practicable, would be justified on that ground alone. 

Mr. E. N. Lake (Boston) said that the Boston Elevated Railway Co.'s 
decision to build its own plant was a wise one in view of the cost of energy 
trom the local central station system. 

Mr. SPRAGUE, in closing the discussion, questione! the feasibility of 
higher voltages, sav much above 15,000 volts in single-phase service, 
6,000 volts in polyphase service, 2,500 to 3,000 volts in overhead direct- 
current service and 1,200 to 1,500 volts in protected third-rail systems. 
The pubheation of actual facts and costs from any and all systems would 
vive the industry the necessary data for further substaniial advance. 


AN EFFICIENT ELECTRIC FURNACE FOR HIGH 
TEMPERATURES.* 


BY D. F. CALHANE AND E. E. BARD. 


In October, 1910, the authors gave a description of a small electric 
furnace. As much interest was shown in the furnace in various 
quarters it was decided to make it convenient for general use. In 
the past year and a-half or so a great deal of work and investigation 
has been expended in producing the furnace that will be described 
in this article. In the first place, it was necessary to build the 
furnace in a wav that would permit of easy assembling and dis- 
sembling; secondlv, the use of refractories that would stand the 
exceedingly high temperature desired in presence of incandescent 
carbon; and, thirdly, an electrical design that would give even dis- 
tribution of current in the carbon core and sufficient resistance in 
the heating element to permit of using the furnace on the 110-volt 
circuit without transformers were necessary. 

In pursuance of the idea of making the furnace in such a form as 
to allow of quick and easy assembling and dissembling of the parts, 
it has been built upon a base, H, of cement composition, contained 
in a wooden frame, 1, that rests upon wooden blocks, J, allowing 
ready access to the electrode stem R. After considerable experiment 
to find a composition that would have both good heat insulating 
qualities and a certain degree of strength necessary. a mixture of 
sand, Portland cement and magnesia-asbestos was decided upon; 
e.g., to fill the base mould I, 7-45 kg. sand, 3-75 kg. cement and 
1-25 kg. magnesia-asbestos were used. These were mixed dry and 
then 6 kg. of water were used to convert the mass to a thiek paste. 
This was placed in the mou!d I and allowed to set. Provision was 
made for a hole through the mass to permit of the insertion of the 
electrode stem R. Upon this base stand four cement sides ; the two 
longer ones shown in vertical section at F and G and two end preces 
not there shown. These sides are cast in simple wooden boxes. 
painted in order to prevent warping. The inner dimensions of 
side boxes are 12 in. by 6i in. by 1} in., giving a volume of 134 
cubie in, each, or 268 cubic in. for the two long sides. The inside 
of the moulds is greased with vaseline to permit of the removal of 
the casts. The mixture for these two sides is, sand 4 kg., cement 
1-6 kg., magnesia-asbestos 0-6 kg., water 3 kg. The moulds are put 
together with screws to allow of easy dissembling of the sides and 
removal of the casts. The end pieces are cast in wooden moulds 
whose inside measurements are 7} in. by 6; in. by 1i in., giving for 


* Abstract of an article in " Metallurgical and Chemical Engineering. 
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the two a volume of 168 cubic in., requiring sand 24 kg., cement 


0-8 kg., asbestos-magnesia 35 kg. and water 2 kg. 


The four sides stand upon the base and are held firmly together 
by two iron straps and binding screws, forming a rectangular space, 
the centre of which is occupied by the fireclay muffle L. The space 
K to K outside the muffle, and within the walls, is filled with shredded 
asbestos-magnesia for heat insulation. The top C is also of cement 
mixture with three holes for the top electrode connections, and a 
large central hole for the cover b. This is cast in a wooden mould 
designed to give the proper contour to the cast. To fill the volume 
of 290 cubic in. a mixture of 4-5 kg. sand, 2 kg. cement, 0-75 kg. 
asbestos-magnesia and 3:3 kg. water are used. In the central hole 
of the top fits the cover b, and has a different composition owing to 
the higher heat it has to stand. The mixture used is sand 200 gr., 
cement 300 gr., asbestos-magnesia 300 gr., water 850 gr. and fireclay 
200 gr. In the central hole of the cover is a cement plug, a, cast 
from a mixture of 40 gr. sand, 30 gr. cement, 20 gr. old fireclay, 
10 gr. new fireclay, 40 gr. asbestos-magnesia and 100 gr. of water. 
All the sand used in these mixes passes 20 mesh screen. These 
castings, as well as the top of the base, when completely dry, are 


given à heavy coat of water white for a finish. 


Between the top C and the sides is placed an asbestos cloth gasket 
to help exclude the air. Around the outside at the junctions of top 
with sides at x is fitted an asbestos cloth gasket sewed into one piece. 
This is bound air-tight by four iron straps with tightening serews 
and rods, provided with thumb nuts. It is necessary to exclude 
air that will burn the carbon if allowed to enter. By this arrange- 
ment it may be seen that the first requirement, that of making the 
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SECTION OF FURNACE AS FINALLY COMPLETED, SHOWING NEW TOP RING 
IN POSITION. 


furnace in a shape readily assembled and dissembled, has been met. 
Only seven cement parts have to be handled, and these are put 
together and taken down in a very few minutes. Anyone can make 
the moulds and cast these pieces with very little trouble. 

Coming to the second requirement, the use of refractories that 
would stand the excessively high temperatures desired in presence 
of glowing carbon, the most difficult part of the problem was met. 
A good many experiments were made in the past 20 months, and 
finally a line of aluadum refractories was developed that gives 
satisfaction. The conditions are severe and put the alundum to 
very extreme tests. The alundum question is the backbone of the 
Whole thing, and its wonderful properties make the furnace possible. 

By reference to the cross-section figure it may be seen that the 
refractory portions consist of the crucible O that sets on three blocks, 
P, P, P. The crucible is of pressed alundum 3} in. long, 1} in. wide 
at top and 11 in. wide at the bottom. It is 2} in. deep, and will hold 
about 100 grammes of molten steel of specific gravity 7:9. The three 
blocks P, P, P are of stamped alundum of a special composition to 
resist the excessive temperature at this part of the furnace. They 
are 14 in. wide and j in. and ł in. thick. They are made in three 
sections to prevent cracking from unequal expansion. Between 
the walls of the muffle L and the carbon core N is a tube of alundum, 
M, in two pieces 2 in. and 32 in. long respectively. This arrange- 
ment, in two pieces, is to avoid cracking from uneven stresses. The 
walls are ix in. thick and bore is l$in. Another crucible of 
alundum is also used for certain work that is 5] in. long and 1] in. 
internal diameter. This sets on a block $ in. high. These alundum 


parts stand excessive heat in contact with glowing carbon. The 
alundum parts formed of material compacted under hydraulic 
pressure give the ideal substance that is practically unaffected by 
incandescent carbon at 1,900°C. It has taken months of investigation 
to determine the best composition and size of the various alundum 
parts now used in the furnace. 

The third proposition, the electrical design, has been a difficult one. 
There are two reasons for this. In the first place it has been exceed- 
ingly hard to obtain even current distribution in the carbon core. 
Any inequality in this respect results in uneven heating of the 
alundum that causes cracking. and at the higher ranges of tem- 
perature in burning out of the alundum by carbide formation. 
Again, it has been difficult to design the parts for current introduc- 
tion and distribution, so as to make them simple. rugged and effective 
in operation. It has also been necessary to design the electrical part. 
so as to get voltage drop enough across the furnace to work it direct 
on the 110-volt lighting circuit without transformer and only a 
simple rheostat to regulate the current. This has been obtained by 
« long, thin core of carbon, whose wattage density has had to be 
closelv adjusted so as not to exceed the endurance of the alundum 
parts at any point. After a great deal of experiment and many 
changes in the electrical design success in this direction has been 
attained. Referring again to the figure, the current enters by R. 
the lead screwed into the electrode Q that rests on the bottom of 
the muffle. On the upper face of this is cut a circluar lip, S. In the 
inner space fit the blocks P, P, P, and down over the outer edge of 
the lip sets the alundum tube M. By this arrangement the current 
is evenly distributed all around from the upper face of the lip and 
through the carbon core N to the under side of the lip of the upper 
electrode Y. The means of exit from the upper electrode to the 
circuit is readily seen from the drawing. The voltage drop across 
the furnace can be varied within a range of 20 per cent. by method 
of compacting the carbon core N and the pressure exerted by the 
lip of the upper electrode on the carbon. This should be enough to 
give good contact, but undue pressure should be avoided. A block 
of fireclay with a hole in the centre is placed upon the crucible to 
conserve the heat. The furnace should not be held at platinum 
temperature more than 20 minutes or half an hour, as the alundum 
does not endure well  Alundum softens between 2,000°C. and 
2,100°C. It is best to run the heat up to the melting point of 
platinum as quickly as advisable and then to pour the melt at once. 
The temperature of molten platinum is close to 1,775°C., and the 
hottest parts of the furnace, especially the two upper alundum blocks, 
are very near 2,000°C. when the crucible holds melted platinum. 
As a typical instance of the working of the furnace the data from a 
platinum heat are appended :— 


Aae = | 


| Temperature 
Time. Amperes. Volts. Watts. (room temp. at 
| start). 
3-21 8-5 60 | 510 
3-26 8-5 45 382 | See 
3.38 10-0 45 450 | Dull red. 
3-52 12-0 47 564 | Bright red. 
4-02 16-5 | 53 874 PM 
4-11 19-0 58 1,102 | White hot. 
4:35 15-5 66 1,022 | is 
4-38 15-0 70 1,050 | Platinum melts. 


Twenty grammes of platinum were melted in the above heat in 
an hour and 17 minutes, starting with the furnace at roont tempera- 
ture. Starting with the furnace warm from a previous heat, the 
same result as above was secured in one hour. With successive 
heats to melting point of platinum the crucible of pressed alundum 
endures very well. As many as 12 successive heats to platinum 
melting point have not caused any marked effect on the material 
of the crucible. 

The alundum tube M sustains the extreme temperatures very well, 
and will endure a number of successive heats to a temperature equal 
to that of the melting point of platinum without any appreciable 
deterioraticn. Its composition is of tamped alundum with a low 
binder. The two top blocks P, P, P have to endure extreme tem- 
peratures, and will be made in the future of alundum pressed hydrau- 
lically in a steel mould. This material, as mentioned in the case of 
the crucible, is the ideal refractory. The design here presented is 
the form most convenient for melting small amounts of very high 
fusing metals that can be done without carbon contamination and 
with good electrical efficiency. Other uses require slight modifica- 
tions to fit the exigencies of the case. The adaptation of this furnace 
to various uses is being studied in this laboratory and a larger size 
along the same lines, of 6 kw. to 7 kw. capacity, is being developed. 
to give continuous operation. 
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THE TUILIERE GENERATING STATION. 


Introduction.—' The Tuiliére generating station, which belongs to 
the Société l'Energie Electrique du Sud-Ouest, was built to supply a 
vast tract of country, including the districts of Angouléme and 
Périgueux and part of the valleys of the Dordogne and the Garonne. 
The principal centres of distribution are Bordeaux, where the tram- 
way and gas companies alone absorb a large part of the supply ; 
Angouléme, where energy is supplied to the gas company and 
numerous paper works in the surrounding districts ; and Périgueux, 
where energy is supplied to the workshops of the Orleans Railway 
Co. In addition the company supplies direct to a number of villages 
in this relatively densely populated country. 

The construction of a barrage at Tuiliére at the foot of rapids which 
occur on the Dordogne at this point has allowed the surface of the 
river to be raised some 40 ft. at low water and has created a fall 
which is never less than 30 ft. In winter torrential floods, which, 
however, only last a short time, make it necessary for the barrage 
to be opened for some days and prevent the operation of the hydro- 
electric plant in the station. In summer, moreover. there is a fairly 
long period of drought, which reduces the capacity of the station to a 
point which makes the employment of auxiliary plant necessary. 
Steam plant, in addition to the hydraulic plant, has, therefore, been 
installed. 

The steam-operated machines are placed in the same room ag the 


Fic. 1.—ViEw OF ONE OF THE CURTIS TURBINES. 


hydraulic sets, an arrangement which permits of easy supervision. 
‘The boiler house is adjacent to this room near the end occupied by 
the steam sets and is supplied by water-borne coal. Along the 
-opposite side of the machine room runs the switchboard gallery, 
behind which is the transformer chamber. 


Hydro-Electric Sets.—There are nine hydro-electric sets of the 
vertical type, each with a capacity of 2,700 m.P. when running at 
107 revs. per min. under a head of from 30 ft. to 40 ft. Speed regu- 
lation is effected by a servo-motor working on the Francis system. 
The shaft of each turbine is supported by a pivot made of two steel 
crowns, one of which is fixed and the other movable. Between these 
crowns oil is forced under pressure. This pivot also supports the 
weight of the alternator. 

These alternators have an output of 2,000 k.v.a. with a power factor 
-of 0-9. They supply three-phase current at a pressure of 5,500 volts 
and a frequency |of 50 between phases. The supply of oil to the 
bearings and servo-motor is effected by a three-throw pump, which 
delivers oil into a compressed-air accumulator. 


Steam Turbo- Alternators.—The generating station is also designed 
for the accommodation of three steam turbo-alternator groups, but 
only two have so far been installed. They are of the Curtis type with 
a vertical shaft (Fig. 1), and have a normal output of 3,500 kw. when 
running at 750 revs. per min. A small electric motor controlled from 
the switchboard allows the pressure at the stop valve to be regulated 
and the standard speed to be varied by 6 per cent. This arrange- 


ment facilitates the paralleling of the steam turbines with each other 
or with the hydro-electric sets. The alternators, which have eight 
poles, supply current at 5,500 volts—that is, at the same pressure as 
the alternators worked by hydraulic turbines. The bearing which 
supports the weight of the revolving parts is supplied with oil under 
pressure. The oil necessary for supplying these bearings and for 
regulating the servo-motors is supplied by two three-throw Worthing- 
ton pumps placed in the basement. These pumps are driven by 
25 H.P. continuous-current motors. In order to diminish the heating 
of the alternators, a special cooling installation, consisting of a venti- 
lating fan installed in the basement of the station, has been erected. 
This fan draws in air from outside and distributes it to the alternators 
through rectangular shafts. 


Condensing Plant.—Steam from each turbine is condensed in a 
surface condenser in connection with which a three-throw Edwards 
air-pump, running at 120 revs. per min.,is provided. This pump is 
driven by a 40 H.p. motor through gearing. A special valve working 
automatically allows the turbines to exhaust direct into the atmos- 
phere in case the condensers should break down. The circulating 
water for condenser purposes is provided by two centrifugal pumps 
working in parallel, which draw their supplies from tanks placed in 
the basement. These tanks are fed by a pipe running parallel to the 
generating station, from the middle of which is tapped off a conduit 
traversing the station and taking water from the Dordogne. In case 
the surface of the water is lowered by opening the barrage, the 
necessary water can be taken from the canal running parallel to the 
Dordogne, which passes the station at a higher level, or it can be 
pumped from the river below the station. The station is also pro- 
vided with a set of centrifugal pumps which draw water from wells 
and allow the supply {pipes to be filled whenever the opening of 
the barrage lowers the level below normal. The condensing water 
can be returned either to the intake or into the spillway channel. 


Fic. 2.—THE Borm.k& HOUSE. 


Exciters.—A compound steam set, with an output of 75 E.P. at 
390 revs. per min., which is erected near the turbines drives a 50 kw. 
dynamo supplying current at 125 volts for exciting the alternators 
at starting. During normal working, however, the necessary 
exciting current is supplied by four motor-generator groups, each 
consisting of a 150 kw. continuous-current generator driven by an 
asynchronous motor which receives three-phase current at 220 volts. 
These motors are fed by four single-phase transformers, one of which 
is kept as a reserve. These transformers step down the voltage from 
5,500 to 220 volts. A battery of 60 cells, with a capacity of 600 
ampere-hours at the one-hour discharge rate, is kept as a standby in 
case the motor-generator sets should break down. A 15 kw. booster 
is used for charging this battery. 


Steam-raising Plant.—The coal, which is brought to the station 
either by railway or along the Dordogne, is tipped into a transporter 
which takes it to storage bins whence it is picked up by a bucket 
conveyor. This conveyor raised the coa! and tips it into bins placed 
over boilers. The same conveyer removes the ashes from under- 
neath the boilers (Fig. 2) and conducts them to a special bin, whence 
they are removed by cart or barge. There are two ranges, each con- 
taining eight boilers connected together in groups of two. These 
boilers are of the multitubular type and are provided with super- 
heaters and automatic stokers. Forced draught is also provided. 
The furnace gases on their way to the chimney are passed over Green 
economisers in the usual way. 
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Switchboard.—The switchboard consists of 41 marble panels con- 
taining the various gear for controlling both generators and feeders. 
The high-tension switches are placed on two levels in the engine room 
behind the switchboard, the 'bus bars being above them in concrete 
chambers. There are a double set of 5,500-volt ‘bus bars, each set 
forming a ring. One of these is used for the generator cables and 
the other for the feeders. Each cable, whether it comes from an 
alternator or is used as a feeder, passes through a junction box in the 
basement, where is also fitted an oil switch ; thence it passes to the 
'bus bars. A set of change-over switches allows feeders or generators 
to be connected to either set of *bus bars, while two selector switches 
allow each set of bars to be put in parallel, and each set of bars is so 
designed as to be capable of division as desired by means of section 
switches. p! 

Transformer Station.—The 5,500-volt cables pass from the station 
through a subway to the transformer station near by. In the base- 
ment of this station are ‘bus bars and lightning protectors, whilst 
on the first floor are oil switches and the outgoing lines. "The station 
also contains a gallery in which the step-up transformers are installed. 
These transformers are separated one from the other by being placed 
in cells closed in by metal] shutters. They can be withdrawn on a 
trolley should they require repair. 

In this station the 5,500-volt current supplied by the machines is 
stepped up to 13,500 volts for distribution in the neighbourhood of 
the generating station and to 50,000 volts for long-distance trans- 
mission. The transformers employed are of the single-phase type. 
Those which raise the voltage from 5,500 to 50,000 volts have each 
an output of 1,200 kw., and are grouped in threes in mesh on the 
low-tension side and in star on the high-tension side. There are 
altogether 15 of these transformers. The transformers which step 
the current up frcm 5,500 volts to 13,500 volts are six in number, 

each with an output of 600 kw. They are connected in mesh on both 
the primary and secondary sides. All the transformers are oil-cooled. 
and the oil itself is reduced in temperature by means of à worm. 
through which flows a stream of cold water placed in the upper part 
of the tank. Armoured cables convey the current through a switch- 
board direct to the transformers, whence it passes through oil switches 
to the 13,500 or 50,000-volt "bus bars. The 13,500-volt ‘bus bars form 
a ring which is fed at two points by the two groups of single-phase 
transformers mentioned above. From these bars five feeders, supply- 
ing Couze, Périgueux, Ste-Foy, Neuvic and La Sauvetat, pass out. 
The 50,000-volt 'bus bars can be divided into three sections by means 

‘of oil switches, five groups of transformers being distributed between 

these three sections, each of which corresponds to the three main 
transmission lines supplying Bordeaux and Angouléme. At the 
point where the lines leave the station, each wire is protected by a 
choking coil and by a Wirt protector with air gaps. 

Transmission Lines.—The transmission lines consist, on the one hand, 
of a single circuit supplying Angouléme, with a branch to Périgueux, 
and, on the other hand, of two lines which feed Bordeaux, one of 
which passes through the valleys of the Dordogne, and the other 
through the valleys of the Dropt and Garonne. The first line supplies 
two transformer sub-stations at Angouléme and Périgueux, while the 
other two both supply a sub-station, the most important on the 
system, at Cenon near Bordeaux. Each feeder consists of a three- 
phase line working at 50,000 volts and supplying energy direct to 
the sub-station, while alongside this runs a 13,500 line which dis- 
tributes energy at various points. The latter line can be fed not only 
from the generating station end, but from the transformer station at 
the remote end of the feeder. These two lines, as well as the telephone 
lines, are placed on the same poles. Independently of the trans- 
former station at the remote end of the feeders, there are placed inter- 
mediately stations which are used as transformer stations for the 
13,500-volt line and as sectional stations for the 50,000-volt line. 

At the generating station are two Tirrill regulators which allow 
the voltage of the machines supplying the Angouléme and Bordeaux 
lines to be regulated in such a way that a constant voltage is main- 
tained at the receiving end. The other line supplying Bordeaux is 
normally employed for feeding the tramways in that town and is 
regulated by hand at the generating station. 


Sub-stations.—The most important of the transformer stations 
is that at Bordeaux. It is situated in the suburb known as 
Cenon. In the basement of the Cenon station are 13,500-volt 
'bus bars and transformers placed along the service gallery as in the 
generating station. On the first floor are placed the 50,000-volt 
"bus bars and the oil switches. The overhead lines come in through 
two towers, where also are placed the lightning protectors, and are 
connected to the two ends of the 'bus bars through oil switches. 
From these bars the current passes down to transformers through oi! 


switches. There are nine transformers altogether, these being of | 


the single-phase type, oil.cooled, and each having an output of 
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1,000 kw. From the transformers the current passes through 
other switches to the 13,500-volt 'bus bars which form a double ring, 
which feed the following lines : the two principal 13,500 lines coming 
into the station, two aerial lines to Blanquefort and St. Loubés, two 
underground feeders supplying the Bordeaux tramways and three 
underground feeders supplying the Bordeaux Gas Company's system. 
At Angouléme and Périgueux are installed two sub-stations each 
containing three single-phase transformers with an output of 1,000 kw. 
and of the same type as those at Cenon. 

At St. Pey-d’Armens and Camiran there are sectionalising stations 
where the 50,000-volt line may be divided. Here also 13,500. volt ‘bus- 
bars are installed, these being fed both from Tuiliére or Cenon, an 
arrangement which allows a supply to be given in the district. The 
Neuvic station feeds a 13,500-volt line going to Périgueux and takes 
its current from either Tuiliére, Augouléme or via Périgueux. It will 
therefore he seen that every precaution has been taken to ensure 


continuity of supply. 


THE LEAKAGE COEFFICIENTS OF INTERPOLES. 


BY L. A. DOGGETT, A.B., M.E.E. 


Well-known authorities have suggested as leakage coeffi- 
cients for commutating poles values in the neighbourhood of 
1:3 to 1-75.* Experiment and theory, however, show the 
leakage coefficient to be from 2 to 3:5. 


Field Coil 


Main Field Flux _ 
Fic. 1. 


1. Derivation of an Expression for the Leakage Coefficient, V. 
In Fig. 1 is shown diagrammatically the method in which the 
useful interpole flux and the main field flux will pass through 
the armature. core and yoke. For purposes of calculation this 
diagram may have substituted for it a circuit diagram, in which 
batteries represent magnetomotive forces, and resistances 


a 


we _ [(NDg 


(NI), (NI), 


Fic. 2. 


represent reluctances. Fig. 2 represents this substitution, and 
in this figure the letters have the following meaning :— 
(NI), — ampere-turns on main field pole necessary for driving 
the main field flux across the main air-gap, and 
through the iron of the armature, core and yoke. 
(NI), — total ampere-turns on the commutating pole. 
(NI), armature ampere-turns 20-5 DL where D=amperes 
per inch of periphery and L= pole pitch in inches. 
R,=reluctance of the leak. To be calculated by drawing 
* E. Arnold, “ Die Gleichstrommachine," Vol. II., p. 282. V--1:3 to 


1:66. Hawkins & Wallis, “The Dynamo,” Vol. II., p. 768. V=1-73, 1:69. 
H. M. Hobart, ‘‘ Standard Handbook," 1908 Edition, p. 340. Dispersion 


coefficient - V — 1:5. 


E 


822 


THE ELECTRICIAN, AUGUST 23, 1912. 


out on a scale diagram of the machine a picture of the leakage 


With normal proportions the interpole covers from one-:ixth 


flux tubes between poles and calculating the conductivity or | to one-eighth of the entire pole pitch, or in other words, 


permeance P of each tube, the reluctance being equal to 
— MA = 1 de 
XP between commutating and adjacent main pole’ 
R, — reluctance of air-gap under the main field pole. 
R, =reluctance of air-gap under the commutating pole. 
Referring to Fig. 2, 


* 


jr. " hd + h 
V= Leakage coefficient * ZEN mE 


Qe Phe 
First, find Qua Qne 


— ti L2 (ND, 4 (NI),— 0, 
— uR, — (NT), - (NI),—0 
— 9, W,,— 9, Ru —2(NI), 
~ pa LAND. 
25d ` Pre R, . 


Second, find 9,,, 
—9,R',—(ND), —oR, + (ND, + (ND, =0. 
~ OnR', (NT), o, R,— (NI), -(ND,—0. 

2R o, + 2(NI),-- R,(o,.4- 9,4) - 2(NTI).— 0. 

Obe5 Qe d- Yed- 
R' cae + (ND, 4-05 Roi, — (ND, 0 


ND*— (ND, 
ane SDAN, 


But 


0-5R,+R’, 
y qu OD, 05R, ER, 


T COSRQ(ND-(ND; coco coc OU) 


Since (NI), the total ampere-turns on the commutating pole, 
are equal to (ND)'g. the ampere-turns corresponding to the 


05 Ry + R? 


OSR = 0-475 


Fic. 3 


interpole gap. plus (NT), plus (ND), the ampere-turns corre- 
sponding to the iron parts of the interpole flux path, we may 
write equation (1) : 
Ve] OSR, + R'a ; (NI)',+ (ND, (NI), 
05H, — ^ (NI), - (NI) 
Since (NI), should be small compared with the other quanti- 
ties and since (NI); is not known until the design of the com- 


mutating pole is completed, this quantity is left out so that the 
expression beconies : 


V ue 


. 


OORy+ Rly (14 (ND4 5 
0-5 R, ` TAN (2) 

F^ auation (1) is adapted for calculations on machines which 
are already. built, while equation (2) is more suited to design 
purposes, 


2. dpprorimate Range of the Leakage Coefficient, V. 


An approximate general value of V mav be obtained as | 


follows :— 


Let (ND, =ampere-turns due to the armature under the 
mterpole = DL’, where L'— pole are of the interpole in inches. 


, 


Let DE” be defined as the ^ stability ` of the interpole. 


Arnold. suggests that this ratio should. be greater. than 


15 to 2.T 


* This method is explained at length in Arnold's. © Die Gleichstrom- 


machine.” Vol. L. pp. DN4 2'4. 
*oU Die Gletchstronmmachine.” Vol. I, p. 237. 


may be written at once as 


— 1 " 
6 to 8 
(ND,—05DL, DL'— 


Therefore the stability becomes 
(NL, ^. i 
3to4 


(ND), < : 5 k 
or (NI =: 5 to 2-5. 


F li portions o n 
Or ori nary pro or ^ fn. 
0-4 to 0-7. 0 5R, 


L' L, 
(NI). 


Since 3 to 4 


? will vary in value from 


NI), : 
With these two factors fixed, a =15 to 25 and 
E a "—0-4 to 0-7, the leakage coefficient will have values 


V —2:00 to 355. 


3. Specific Examples. 


Machine No. 1.—The proportions of interest in this problem 
are shown in Fig. 3. This machine, together with data on the 


: L4 
05 Rg* Ry 


0:5 RL "i z 0-88 


Fic. 4. 


leakage question, is described in a Paper by Dr. Ing. F. Schim- 
rigk, published in “ Arbeiten aus dem E. T. Inst. zu Karlsruhe, 
1908-1909," pp. 198-237. 


R=- 4= 0-0366, Rly = 199.5 = 000817, 
1 . OSR,-R', 
R=; 357 000101, 05R, -= 0-475, 
(N1)', 2240, (NI), =900, 
OVS 2975, qixsenmentalsondit 
(NIy, perimental conditions.) 
V — 3-25. 


The observed value was 3-3. The formula, given in Dr. Inu. 


| F. Schimrigk’s Paper, is 


R,--R' (NI) 
Vata ( : t), 
Toar, KA wy 
and differs from equation (2) only in the term © 0:5 ” R, The 
leakage coefficient for this case, as calculated b 
Is 3:1. 
Machine No. 2.—(See Fig. 4.) 


v his formula, 


| echo : l : 
Rim yy, 000870, R',= |, =0-00243, 
l 0-5 R,4- R' i 
E LU 25 = RR iat Ue 
R,— | gy = 0000625, ooR, 77963, 
(NI), — 4.160, (NI), — 7,930, 
(Nl). -= o w 
GD. 13), 


V32, 


ATE 00 (ND, - 
Indc 1" ordinary inachines NI) Is usually about 1:5, equation (1) 

a it 

? ARR, 


V ls: 
let SR " 


ET MEL 
which is an agreement with s being from 1:5 to 2-5. 


(NI) 


i: " 
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Machine No. 3.— (Sec Fig. 5.) 
R.—0.138, R’,=0-0326, R,=-0-00427, 


(NI), 1,620, 
(NI). = 2,640, 
. 23 (NI), = 3-59 
n ; (NI,-(ND, ^ 
V, using equation (1) — 1 4- 2:59 x 0-503, 
V=2°31. 


By experiment using a method described by Goldschmidt, * 


V —3-00 to 3-5. 


Fig. 5. 


In Machines 1 and 2 the interpoles had the same length, 
parallel to the shaft, as the main poles. In Machine 3 the inter- 
poles were five-cizhths as long as the main poles. 


-——— 


QUESTIONS OF DESIGN IN CONNECTION WITH SINGLE- 


PHASE TRACTION.! 


BY DR. W. KUMMER. 
(0. Zurich.) 


Single-phase traction with a high voltage on the overhead line 
and a low frequency has lately become increasingly popular, and 
this has contributed largely to the developments which have taken 
place in the design of commutator motors since 1902. There are 
three classes of such motors--viz., the series motor, the repulsion 
motor proper, and the repulsion motor with armature excitation. 
The main point for the designer is to consider the relation between 
tractive effort and speed ; and in order to compete with steam the 
following points must he borne in mind. — Firstly, it must be possible 
to maintain a steady speed over a wide range of tractive effort ; 
secondly. an increase of tractive effort with a decrease of speed and 


vice versa must be possible, a point of great importance at starting 


and in hilly districts. Direct-current motors possess these advan- 


tages ; 
advantage that a number of different characteristics are possible 


with a variation of voltage, as compared with a fixed one for direct 
current. With the alternate-current series motor, and with the 
repulsion motor with armature excitation, regulation is effected 
by varying the ratio of transformation; with the other type of 
repulsion motor, regulation is effected by shifting the brushes. With 
alternate current, regenerative control is also possible. as Prof. J. K. 
Sumec first pointed out in February, 1905 ; but difficulties have been 
encountered in actual work, certain accessories being needed to 
neutralise reactive effects. However, in a short time we shall know 
the results of experiments with all three kinds of single-phase motors 
which are now being carried out on the trial section between Per- 
pignan and Villefranche on the Chemin de fer du Midi. The current, 
generated on a down grade by the motors, can, of course. be absorbed 
in resist2ncos, joined up between the motor and the network, and 
this method in connection with series motors is boing tried on the 
Valle Maggia railway. | 

In early days the problem of commutation was a serious one ; 
with a frequency of 15, most of these difficulties can now be regarded 


——— 2 


* “ E.T.Z.” 1902, p. 314. 
T Abstract of an article in the “ Elektrotechnische Zeitschrift," and 


from a Paper read before the International Electrical Congress in Turin, 
September, 1911. u 


alternate-current motors, however, possess the further 


as overcome. A number of inventors and designers have busied 
themselves with the single-phase motor. B. G. Lamme, L. Finzi, 
H. Behn-Eschenburg and R. Richter have studied the series motor ; 
E. Thomson, M. Deri, Th. Lehmann and K. Schnetzler have con- 
cerned themselves with the repulsion motor proper ; and M. Latour, 
G. Winter and F. Eichberg with the repulsion motor with armature 


excitation. Prof. H. Górges, of Dresden, has also done much useful 


theoretical work. 
The question of design is largely governed by the relation between 


the output of the motors and the space occupied by them. Con- 
sideration of heating, based ultimately on the magnetic and con- 
ductive qualities of the so-called * active " materials-—i.e., the iron 
and copper contained in the motor—lead theoretically to the fact 
that a proportion exists between the volume of active material and 
the normal torque given out by the motor. Regarded from the point 
of view of commutation, there is a connection between the super- 
ficial area of the active material and the input of the motor. Coni- 
mutation problems àre mostly solved in the light of present practice ; 
on the other hand, heating effects depend on unalterable physical 


The ultimate deciding factor is, therefore, the relation 


constants. 
The “active 


between the “active motor volume " and the torque. 
motor volume " can be considered to be the volume of a cylinder, 
the diameter of which is that of the rotor, and the length of which 
is the axial breadth of the active sheet iron. In the light of present 
practice, a simple relation can he established between the diameter 
of the rotor and the normal torque, which for main lines with normal 
track width of 1,435 mm. is only affected by the question of gearing. 
If the diameter of the rotor in centimetres is denoted by Da and the 
normal torque in metre-kilogrammes by D. the following formule 
are approximately true for up-to-date single-phase traction motors— 
viZ., 
D,—242 .4/ D for motors without gearing ; 

D,— 3:30 . 4/ D for motors with gearing. 

There is, of course, a limit for the permissible peripheral velocity 
of the rotating mass, Further, let us suppose that w is the gearing 
ratio, if gearing is employed, and that D, is the diameter of the 
driving wheels. Let us also suppose that one motor is on each 
driving axle. that Z is the tractive effort per axle in kilogrammes, 
and that v is the speed in kilometres per hour, For motors with 
gearing a mean value of about. 0-5 can be assumed for the ratio of 
D, to D,. The following extremely simple formule then hold —viz., 


D | 
Z-834., ". JD 
D, ~ 
for motors without gearing ; 


Š l 
ir 


D, J 
Z—303. " . / D 
l \ for motors with gearing. 


v—135:8. — 

u J 
The formulæ containing Z will require alterations in cases where the 
numbers of the motors differ from that of the driving axles, 

The question of adhesión requires consideration. For locomotives 
the greatest permissible pressure per axle depends on the construc- 
tion of the track ; if the motors are carried on the cars, the produc- 
tion of a steady motion is also a factor to be taken into account. 
There is a definite relation between Z and D; a large value of Z, 
therefore, involves a large torque, D. always supposing these things 
to be unaffected by the choice of any particular values for u and 
D,/D,. In order to obtain a high value for D, motors without gearing 
are obviously preferab'e, and these also give the greatest speeds. 
For lower values of Z cheaper motors can be used with small torque, 
and these are then fitted with gearing. From the constructive point 
of view, motors with and without gearing can be made according to 
various designs. The multiple-unit system has been largely de- 
veloped by F. J. Sprague, and here the tractive effort, conveyed 
through the driving axle, is comparatively small; the motor drives 
the axle through gearing, being supported by the framework of the 
car. In the case of locomotives, there is a difference involved in the 
matter of speed of propulsion. 1f a high specd is desired, gearing 
is to be avoided. The driving axles are usually supplemented by 
so-called “running axles,” on which are mounted smaller wheels 
carrying smaller pressures. The construction due to N. H. Short 
for motors without gearing is well known; for single-phase work 
this arrangement is not largely used outside America, though lately, 
on the Chemin de fer du Midi, a similar method has beon tried in the 
locomotive made by the Ateliers de Constructions électriques du 
Nord et de l'Est at Jeumont. The more usual plan nowadays is 
to drive the axle from the motor by means of connecting rods and 
eranks, and this system is largely duo to 5. D. Field and Eickemeyer. 
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It is immaterial whether gearing is or is not employed on this plan. 
The usual plan is, therefore, rigidly to mount the motor on the 
locomotive, as opposed to Short’s method, which uses an inter- 
mediate elastie coupling. 

As for efficiency, the relation of torque to weight must be con- 
sidered. Torque is bound up with " motor volume " and motor 
weight. Mechanic! considerations also involve some connection 
between weight and torque. However, the weight of cables, trans- 
formers and accessories is not strictly dependent on the torque. 
Still, it may be said that some relation between the total weight of a 
locomotive and the torque is possible for purposes of comparison, 
Let G be the weight of the locomotive or motor-driven car, let D, be 
the torque, let Gy be the adhesive weight, and 4 the adhesion- 
coefticient ; then 
2 
p 
if D, is the diameter of the driving wheel. 

The ratio of G, to G is the so-called adhesion-ratio, ana Is obviously 
less than unity in the case of express locomotives with *' running 
axles.” In the present state of single-phase traction the ratio of 
G to D, varies between 11 and 13 kg./m.kg. This result. though 
far from the ideal, is vet far better than any that can be shown by 
the best steam locomotive. 

With regard to the arrangement of accessories on the locomotive, 
convenienee of regulation is the most important thing to consider. 
With the series motor and the repulsion motor with armature 
excitation, transformers with variable transformation ratios are 
usually employed, while with the repulsion motor proper. regulation 
is eflected by shifting the brushes. With variable-retio trens- 
formers, regulation may be effected either directly or indirectly —17.e.. 
either with or without intermediate accessory regulating devices 
between the transformer and motor. For large outputs, where 
inductive regulators are not employed, recourse must be had to the 
indirect method. The brush-displacement method is of modern 
invention. and, owing to its simplicity. seems likely to be very suc- 
cessful: it is not necessary in this case to have transformers, since 
the motors can be used direet on high pressures. 


GG 1 
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THE VALUE OF GOOD ILLUMINATION AS REGARDS 
HEALTH AND AS A MEANS OF PREVENTING 
ACCIDENTS.* 


BY LEON GASTER. 


To the hygienist and sanitary expert the valus of light is conceded 
for two main reasons : (1) Its direct intluence on the health of workers, 
and (2) its importance asa means of reducing the number of industrial 
accidents. In referring to the effect of illumination on health, a 
distinction must be drawn between daylight and artificial light. 
The importance of securing adequate admission of davligat to work- 
rooms was recognized by authorities even. before they had begun to 
consider artifici:] light. It need hardly be said that habitual 
insuffieieney in daylight illumination imposes a strain on the eves of 
workers engaged in such work as printing. knitting. sewing, &c., 
but this is only one among many of the evils induced by want of 
light. 

Tuming nest to artificial lighting. it may be pointed out that we 
have not only to deal with the unsatisfaetory conditions that arise in 
factories through insufficiency of light; there is room for a vast 
amount of educational work in teaching managers of factories to 
utilize their lights to the best advantage. The first necessity in 
lighting, whether natural or artificial. is that there should be suffieient 
light for the work. In Great Britain the authorities have been 
strongly impressed by the necessity for attempting to frame more 
definite rules specifying the amount of ligut required for various 
purposes, and researches are still being carried out on this subject. 
It would however appear that it is necessary to move with care in 
this matter and to collect full information regarding the amount of 
illumination necessary and feasible for different classes of work, and 
as to the best means of measurement. Any definite specification of 
a certain amount of illumination naturally implies that sufficiently 
trustworthy and convenient instruments for measurement should be 
available. In the absence of complete information, it may be 
necessary in many cases to be satistied with wide and general 
recommendations on illumination for the moment. 

It must not be assumed that the provision of sufficient light is all 
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* Abstract of a Paper read at the Congres Technique International de 
Prevention des Accidents du Travail et d'Hygiène Industrielle, Milan, 
1912: 
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that is needed. It is equally essential that the light should be 
wisely used. One of the greatest defects to be met with in much 
of the factory lighting of to-day is that the lamps arc not sufficiently 
shaded and are too frequently placed in positions in which they dazzle 
the eyes and impose a distinct strain on vision. Very few of the 
modern illuminants are sufficiently mild in intensity to be used at 
close range in this way. Another point that requires attention is 
that the lamps should be placed in the right position. Yet another 
defect in lighting to be guarded against is the use of unsteady and 
flickering sources of light, which are notoriously trying to the eyes. 
All these defects must. tend to inerease the strain of employment 
znd be prejudicial to the general health. In addition to this, there 
are certain occupations which are specially trying to the eyes, such as 
textile work, sewing. lace-making, engraving, watch-making, print- 
ing. &c., where good illumination is particularly essential. 

So far I have spoken mainly on the value of good illumination in 
assisting an operator in his daily work and diminishing the number of 
absentees through ill-health. This is naturally a matter of consider- 
able consequence to manufacturing concerns, end likewise to insurance 
companies, which have to mect claims for compensation arising 
through ill-health traceable to bad lighting. But there is another 
point that is, perhaps, equally important, namely, the value of good 
illumination from the point of view of safety. Those who have 
studied this subject are well aware of the considerable number of 
mishaps that arise through defective lighting. Experience shows 
that it is in the dark winter months, when artificial light has to be 
largely reed upon, that mishaps mainly occur. It has also been 
stated that a relatively large number of accidents occur after 4 p.m., 
this being the time at which artificial light beconres necessary in the 
winter time, and that the amount of ` spoiled work " during this 
period is exceptionally great. Among other obvious necessities may 
he mentioned the illumination of dangerous machinery. It is not of 
much value to place a guard round a dangerous machine if the light 
is so poor that its outlines cannot be clearly distinguished, and many 
a machine that would be considered safe in a well-lighte droom becomes 
dangerous to life and limb if allowed to run in semi-darkness. It 
may be pointed out that a bright light placed in the full range of view 
at the top of a flight of staira, or in front of some obstacle, may 
actually be the cause of a man stumbling, owing to his eyes being 
dazzled. A case is mentioned of a man who walked off a platform 
end was killed-—on some sea ffolding—owing to this very cause ; even 
those around him did not realize that ho had not solid footing until 
he actually fell. Many other instances of the way in which imperfect 
lighting leds to accidents might be mentioned. Besides the 
avoidance of dazzling lights, the direction from which the light comes 
is often important. For example. in certain tailoring works, in 
which the hand is held quite close to the sharp, cutting edge of the 
tool. a bad shadow momentarily obscuring the too! may not only 
lead to spoiled work, but also to mutilation of the hand of the 
worker. Again, quite apart from actual personal mishaps of this 
kind, it is well known that badly lighted plant is apt to be neglected 
and allowed to become dirty, thus paving the way for an ultimate 
breakdown. 

A special ease might, no doubt. be made out for the need for good 
illumination in mines. It is difficult in such dark surroundings to 
bring up the illumination to the same order as that above ground, 
but the supreme importance of the matter can scarcely be doubted. 
Here, as elsewhere, good illumination is one of the most effective 
safeguards against accidents. Concern has recently been caused 
by the spread of a nervous affection of the eves known as " nystag- 
mus," on which several Papers were presented at the Congres in 
Brussels in 1910. According to the views of Dr. J. Court. of 
Staveley. and of the late Dr. Thompson. of Cardiff, it is due largely 
to the defective illumination produced by miners’ lamps. so that better 
methods of lighting may be feund to prove the desired remedy. 
This view has been taken by Dr. Llewellyn in a recent Paper presented 
to the Royal Society. During the last vear no fewer than 1,618 men 
received compensation owing to their being aflicted with this 
malady. which is now coming to be regarded as an ** industrial 
disease." Among the causes of the affection he places defective 
illumination first. 


Having briefly reviewed the progress which has recently been 
made in illumination the author concludes by remarking that thcre 
are several channels through which much valuable information can 
readily be obtained. For example, factory inspectors, as & pre- 
liminary to agreement on definite rules, might be instructed by the 
(iovernments in their respective countries to take particulars of the 
lighting conditions in the factories visited, as well as the condition of 
health of the workers, in order ihat we niay be able to trace what 
connection exists between these two elements. For example. in the 
ease of trades known to be trying to the eyes, particulars of the 
illumination and also of the eyesight of operators might be noted. 
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converses must hold good, and that to any one value of the current must 
correspond two values of torque and likewis> two values of power factor . 
A moment's investigation of the Heyland diagram will prove that these 
converses are not true, and that to any particular value of current corres- 
ponds only onc value of torque and only one value of power factor. 

To look at the question from a practical point of view, consider en 
ammeter scale to which is added a torque scale. Fig. 1 shows such an 


It is possible that occasionally the testing of the eyesight of workers 
might present some difficultics in view of the fact that it is not at 
present prescribed by law, or that employes are reluctant to submit 
to test, fearing dismissal if their defects of vision become known. In 
such cases I venture to suggest that the inspector should be provided 
with a letter from the Government authorizing him to make such 
investigations, and explaining that they are carried out for statistical 
purposes, and that the results will not be used to the detriment of 
emplover or employé. In reporting on the illumination, inspectors 
should take note of obvious defects, such as the misplacing of lamps. 
the use of imperfectly shaded illuminants liable to be prejudicial to 
vision, and the negiect of adequate lighting for dangerous machinery, 
&c. But, in addition. I strongly recommend that actual measure- 
ments of illumination should be made, as precise data of this kind form 
a most valuable supplement to personal impressions for future 
reference. It may also be suggested that a similar record should be 
kept as regards accidents. This matter is of considerable importance 
to insurance companies, friendly societies, and labour associations, 
which are concerned with compensation cases. It may be suggested, 
therefore, that, when an inquiry is made into the circumstance in 
which an accident occurred, particulars should be taken of the general 
lighting conditions at the time, and, if possible, also actual measure- 
ments of the illumination made. 1t will be seen that in attacking 
this problem co-operation is most essential. It would, for example, 
be to the benefit of many companies to arrange for the services of an 
expert in measuring illumination as well as a physiologist, to work 
together in tests of this kind, and the committces appointed to 
investigate the matter would require to be fully representative in 
character. It would naturally be the function of the committee in 
each country to make use of all the existing channels of information, 
end to collect the results together, as well as organizing special 
researches. 

In conclusion, it may be pointed out that an improvement in the 
conditions of lighting in factories would be an all-round benefit. To 
insurance companies it would be advantageous, hecause it would 
diminish the risk of accidents, both personal and through fire and 
mishaps to machinery. I venture to suggest that it would pay such 
companies to allow specially favourable rates to businesses in cases in 
which the illumination was up to a prescribed standard (just as is 
already done when the precautions against fire are exceptionally 
complete). The employes would indisputably benefit, seeing that 
they would work under pleasanter conditions and with less risk. 
And the emplover would benefit in several ways. The cost of im- 
proving the lighting would certainly not be grudged if once it were 
shown beyond doubt that improved illumination led to fewer 
accidents. The enlightened employer also recognises that it is to his 
interest commercially to secure adequate illumination because of the 
improved output and quality of work. Mr. Roscoe Scott* has 
recently pointed out that in very few businesses does the cost of 
lighting amount to more than 5 per cent. of the wages bill (in the case 
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arrangement as would be supplied with a winding engine driven by an 
induction motor. ‘Taking for consideration only the “ forward " part 
of the scale, that to the right-hand side of the figure, it will be seen that 
although a torque of 50 tons-feet corresponds to somewhere about 600 
amperes, and again to 1,000 amperes, that is, that one torque corresponds 
to two current values, still one current corresponds to onlv one torque 
value, and the position of the ammeter needle will always give a per- 
fectly definite and unmistakable indication of the amount of torque being 


applied. 
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Just as a depth indicator dial in the practical form is not provided with 


of an incandescent lamp factory it was less than 1 per cent.), so that 
any small expense involved in putting the lighting on a proper 
basis would be very readily repsid by the improved work and freedom 
from accidents and mishaps secured as a result. An interesting 
illustration of this fact is afforded by the cotton industry. It 
appears that * summer-made ` goods, in certain classes, are invari- 
ably listed at a higher price than those made during the winter, the 
explanation offered being that, owing to the inferior artificial light in 
winter, the quality of workmanship is not so good. 


CURRENT AND POWER FACTOR IN INDUCTION 
MOTORS. 


In our issue of March 15th last we published an abstract of 
a Paper read by Mr. H. J. S. Heather before the South African 
Institution of Engineers. In this Paper the author referred 
to some tests which confirm a previous statement made by him, 
namely, that 1n an induction motor the power factor at constant 
amperes 1s unaffected by the speed. 

There was no discussion on this Paper, but in a recent issue 
of the “ Journal ” of the Institution Mr. Heather makes a few 
more remarks on the subject of his Paper. 

Mr. HEATHER savs: There appears usually to have been a general 
recognition of the fact that to anv one value of the torque in an induction 
motor there correspond two values of the current, and similarly that to 


any one value of the power factor there correspond two values of the 
current. From this it has apparently been wrongly assumed that the 


t“ Electrical World," Feb. 10, 1912. 


a scale in feet or metres, but only with such marks as are useful and 
essential to the driver, so in the instrument I suggest no practical man 
would put on either the ampere seale or the torque seale ; and the fact 
that the two are not quit^ so proportional to one another as they are in 
a Ward-Leonard control is absolut ly immatorial. The practical instru- 
ment would thus appear a3 in Fig. 2. 


“The Resistivity and Temperature Coefficient of 
Japanese Commercial Copper.’’—A Paper on this subject by 
T. Hirobe and H. Matsumoto has been issued by the third 
section of the Electrotechnical Laboratory. Ministry of Com- 
munications, Tokio. The authors state that, as the request 
of the Tone Electric Power Co., they tested in March, 1910, 
copper wire8 by the Yokohama Electric Wire Mfg. Co. The 
results obtained showed a conductivity as much as 2 per cent. 
greater than Matthiessen's standard; and as this result 
was confirmed by several repeated tests, it may be conjectured 
that the results thus attained are due to the modern improve- 
ment made in the art of copper refining. It was accordingly 
considered important to determine the resistivity and tem- 
perature coefficient and also the variation of temperature 
coefficient as the function of temperature of the Japanese 
made copper wires. This was done, and as a result it was 
found that, taking the conductivity of Matthiessen's standard at 
zero temperature as 100 per cent., that the conductivity of 
the samples at the same temperature was 102-78 per cent. in 
the case of hard-drawn wire and 102-18 per cent. in the case 


v of soft-drawn wire. 
E*2 
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THE IMPORTANCE OF DIVERSITY FACTOR. 


Although little has been heard of late of the advantages 
of independent generating stations for traction loads—we 
notice that the tendency where such stations are in existence 
is now to link them up with the electric supply stations— 
we should like to draw particular attention to a Paper read 
by Mr. S. Insuut before the American Institute of Electrical 
Engmeers. An abstract of this Paper and of the discussion 
that took place upon it will be found in this issue. The 
series Of load curves referred to in the Paper, and which 
relate to several American cities, are of the greatest interest ; 
indeed, we doubt if such a collection of load curves has ever 
before been published. The author, it may be noted, is 
president of the Commonwealth Edison Co., of Chicago, and 
controls the largest electric supply undertaking in the world. 
This Company some 10 vears ago entered upon an energetic 
campaign for developing the use of electrical apparatus, for 
shutting down all isolated plants and for centralising the 
generation and distribution of electricity under one autho- 
rity. The result of this policy has been a phenomenal 
growth in the load connected to the Company's mains, 
bringing with it an improved load factor, cheaper cost of 
production, and lower capital charges per unit. 

The chief point upon which stress is laid by the author is the 
importance of the diversity factor, even if the latter is only 
small. Thus, although the result of combining two supply 
undertakings may be only to reduce the maximum load 
on the whole plant by 5 per cent., that small percentage 
is of great importance in dealing with large undertakings, 
and may imply the saving of immense sums of money. To 
illustrate the mistakes that the author believes have been 
and are being made in many American cities, he instances 
New York and Boston. In the case of New York he 
reproduces the load curves of the street railways, electric 
supply companies and electrified steam railways on the day 
last winter when the sum of the peak loads of these sys- 
tems was a maximum, viz., 678,000 kw. By combining the 
various supplies into one load curve, however, plant with a 
capacity of only 630,000 kw. could have met this demand— 
that is to say, there would have been a saving of 48,000 kw., 
or about 7 per cent., whilst the day’s load factor would have 
been increased from 36:9 to 40 per cent. . The corresponding 
diversity factor is stated by the author, on the basis he 
adopts, to be 773 per cent. By considering only the loads 
of the New York electric light and power companies last 
winter, he shows that the diversity factor would have been 
17:5 per cent. The diversity factor which the author refers 
to ix not what is usually understood by that term, at any 
rate in this country. He uses the expression “ diversity 
factor," or sometimes “diversity " only, to mean the per- 
centage by which the sum of the individual maximum loads 
of the various undertakings exceeds the maximum demand 
for electrical energy on the combined undertakings. We 
should understand, however, by diversity faetor the ratio 


THE ELECTRICIAN, AUGUST 23, 1912. _ 827 


- 


By the success which has attended his policy in Chicago 
the author is justified in endeavouring to concentrate the 
attention of engineers on the problem of producing and dis- 
tributing electrical energy in the most efficient manner, but 
there are, of course, certain difficulties that have to be faced. 
Some of these became evident in the discussion. Thus 
there is the question of the price to be paid for energy pur- 
chased. This has often proved a difficult subject m this 
country where a supply is given for electric tramways. In 
the case of the New Haven Railroad one spoaker remarked 
that this railway was unable to purchase the energy it 
required at less than Id. per kilowatt-hour, and under those 
circumstances they naturally installed their own plant, not- 
withstanding that it is being rua at a considerable dis- 
(Mention was made in our last issue of the fact 


between the sum of the maximum demands of the individual 
supplies and the greatest demand recorded on the combined 
plants. Thus, what the author terms a diversity factor of 
17°5 per cent. we should call a diversity factor of 1:175. 
Turning next to Boston, it is seen that there is again con- 
siderable diversity between the street railway load and the 
light and power loads. Nevertheless, the Boston Elevated 
Railway Co. have erected a generating station close by that 
of the Edison Company, a policy which the author considers 
almost incredible, in. view of the saving possible if thev had 
contracted with the supply company. It is, of course, in 
regard to Chicago that the author is best able to speak, and 
the figures which he gives in this connection are of much 
interest. It will be noted that he has estimated with con- 
siderable accuracy the private plant load there existing, 
and has taken it into account in his calculations. The 
resultant load curve should make the mouths of English 
engineers water. In Chicago, however, they have got well 
startcd towards a unified system for all the power require- 
ments of the neighbourhood. 

Unless an attempt is made to place the generation of 
electricity under one control, the supply of electric energy 
in New York under the present methods promises to show, 
according to the author’s calculations, a waste of capital 
amounting to between £28,000,000 and £35,000,000 within 
the next 10 years, this figure being based on the demand for 
electrical energy being at that date double what it is now, 
as seems by no means unlikely at the present rate of growth. 
Not content with merely bringing forward figures, the 
author outlines a unified power distribution scheme for the 
city of New York and surrounding territory, the scheme 
comprising seven generating stations in place of the present 
13. In this connection it necd scarcely be explained that 
he does not urge the concentration of the whole of the supply 
under one roof, but merely the linking up and control of the 
supply by one authority so that the plant may be utilised 
to the best advantage. One speaker said that, carried to its 
logical conclusion, Mr. INsuLL's policy would lead to the 
concentration. of the whole power supply of the United 
States in one plant. There is, however, considerable 
difference between that and co-operation by supplv autho- 
rities in particular districts. As an instance of the possi- 
bility of doing something in this respect, we may refer to 
one case mentioned by the author, where the replacement 
of 100 or 120 generating stations bv 10 or 12, in a district 
150 miles long and 100 miles wide, is being seriously 
contemplated. 

From a recent issue of the “ Electrical World ” we notice 
that the Third Avenue Railway Co., of New York, has 
entered into a contract with the New York Edison Co. to 
supply it with all the electrical energy necessary for the 
operation of its lines in the city of New York. Moreover, 
with this object the Railway Company has leased from 
October of this year its power station to the Edison Co. 
Our contemporary remarks that it is expected there will be 
large economies on future extensions, as well as on the opera- 
tion of the stations. Whether this agreement is a result of 
Mr. INsuLL's comments we are not told, but it is interesting 
as showing a movement in the direction indicated by him. 


advantage. 
that this Railway Company is preparing to instal two more 
generating stations in connection with forthcoming ex- 
tensions of its electrified lines, so that it is evidently satisfied 
with the results of its present poliev.) Similar reasons were 
also urged by the New York Central Railroad. There is, 
of course, the question of cost (maintenance and also first 
cost) of transmission, which, especially where underground 
mains have to be laid down, mav more than counterbalance 
the saving due to more efficient. plant, or possibly plant of 
less total capacity. The author believes, however, that 
the saving will be far more than the cost of the necessary 
transmission. In this country matters are complicated 
by the fact that many local authorities would not look with 
favour on any comprehensive scheme. 

The question of diversity, however, is now receiving 
considerable attention, at any rate in Great Britain, and 
it is to this factor that central station engineers are looking 
for the success of low tariffs for electric cooking. [n view 
of the criticisms that have been raised as to the size of the 
cooking peak that will result, it may be of interest to quote 
an example referred to by Mr. Ixsvitt to show the effect 
of diversity of demand. In one case of which he had parti- 
culars, presumably in Chicago, a block of 225 similar 
“ apartments " was occupied by 189 customers of the electric 
supply company. The average number of lamps per con- 
sumer was 10°6; and the maximum load recorded on the 
transformer was only little more than one-fourth of the 
total of the individual maximum loads, notwithstanding 
that these consumers were of the same class. This is pro- 
bably an exceptional case, but it indicates the importance 


of diversity factor. 


REVIEWS. 


(Copies of the undermentfoned works can be had from TAE ELECTRICIAN Offices, post 
free, on receipt of published price, adding 3d, for books published under 28, Add 


10 per cent. for abroad or for foreign books.) 


Revolving Vectors, with Special Application to Alternating- 


Current Phenomena. By Grorce W. Patterson, (London, 
1911: Macmillan & Co.) Pp. vii. +89. 4s. 6d. net. 


This book isevidently intended as an introduction to the use 
of Steinmetz's symbolic method of dealing with alternating- 
current problems, although it must be confessed that the sub- 
ject is not treated as clearly as it is in Steinmetz's ~“ Alternating- 
current Phenomena." The opening chapters deal with the 
author's justification for treating the revolution of vectors as 
equivalent to multiplication by some fractional power of— 1, 
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which is the basis of the symbolic method, and he keeps before 
the reader at every step the fact that the vectors are rotating— 
& fact which is mentioned in all books on alternating currents 
and is then promptly neglected. . The equations are somewhat 
more complicated than the simple Steinmetz form. For 
instance, an E. M.F. is represented by eK, and a corresponding 
current which lags an angle 0 on the E.M.F. by &9'791, so that 
by introducing the exponential function the reader is reminded 
of the harmonie character of the quantity, whilst the phase of 
the latter is indicated by the index of the function. 

For ordinary alternating-current problems this method 
seems needlessly complicated, but its uses are seen when the 
book deals with problems in damped harmonic motion, such as 
the discharge current from a condenser. A graphical solution 
is here found fairly simply, as the projection of the radius 
vectors of two equi-angular spirals, or, 1f the conditions at the 
instant of closing the switch are included, of four equi-angular 
spirals. Problems of this type would not be solved by the 
ordinary symbolic method, but it will be found difficult to 
follow the solutions without a working knowledge of simple 
differential equations, and many students would no doubt 
find it much easier to treat them by differential equations 
direct, without troubling about the graphical representations. 
The chief defect of the book lies in its brevitv, particularly in 
those parts dealing with power problems. The first chapters 
are admirably clear, and it is to be regretted that the explana- 
tions in the rest of the work are often too condensed to be 
understood readily. F. J. DYKES. 
Electric Power in the Printing Office. Bv Howarp MARRYAT. 

(London: Reprinted from the “ Electrical Times.”) Pp. vi. +36. 
6d. post free. | 

There can be little question that there are few trades which 
can offer a more satisfactorv return for the conversion from 
steam or gas to electric driving than that of printing. Clean- 
liness, light and speed control are of paramount importance, 
in addition to economy, space saving. and so on. 

The small pamphlet under review deals with these con- 
siderations in a distinctly satisfactory manner, and a consider- 
able amount of practical information is given which will be 
useful to printers and to the electrical contractors who deal 
with their requirements. Publicity agents of electric supply 
authorities would also benefit by a perusal of the convincing 
arguments put forward. . 

Arrangement of suitable drives, gearing and controlling 
apparatus are briefly discussed, and we are glad to see that 
the author recommends the adoption of high-class starting 
switches. Probably nothing is more disastrous to electric 
driving than the cheap and badly made switchgear so often 
used. 

The section dealing with the selection of motors describes 
continuous-current motors, them windings, &e., at length; 
but alternating-current induction motors are not touched upon. 
Ball bearings are recommended for motors using artificial 
ventilation. These are desirable in most classes of electric 
motors, their small additional cost being soon recovered in 
increased reliability and efficiency. 

Rotary newspaper printing machinery js, of course, quite a 
special type of drive, and practically necessitates the use of 
electric motors. The author evidently possesses exceptional 
knowledge of this class of printing machines. A number of 
the highly developed variable-speed newspaper equipments and 
their controllers are well described and illustrated. 

We should have liked to have seen detailed estimates for 
specimen installations, compared with gas or steam drives, 
embodied in the pamphlet, but, taken altogether, the booklet 


is a most useful one. H. 8. 
Theorie der Elektrizität. By Dr. M. ABRAHAM. Vol. I d 
v Dr. aA. 


fiihrung in die Maxwellsche Theorie der Elektrizität.” 
Förr. 4th edition. (Leipzig & Berlin, 1912: B. G. Teubner.) 
Pp. xvii +410. M.11. 

This volume consists of an introduction to, and an extension 
of, Maxwell's “Theory of Electricity " ; but the analytical 
methods are different from those employed by Maxwell in his 
classical treatise. Early in Volume I., Maxwell, after recog- 
nixing the great step in mathematical progress due to the 


introduction of co-ordinate axes into geometry by Des Cartes, 
says :— 

But for many purposes of physical reasoning, as distinguished from 
calculation, it is desirable to avoid explicitly introducing the Cartesian 
co-ordinates, and to fix the mind at once on a point in space instead of its 
three co-ordinates, and on the magnitude and direction of a force instead 
of its three components. This mode of contemplating geometrical and 
physical quantities is more primitive and more natural than the other, 
although the ideas connected with it did not receive their full development 
till Hamilton made the next great stepin dealing with space, by the inven- 
tion of his Calculus of Quaternions, As the methods of Des Cartes are 
still the most familiar to students of science, end es they are really the 
most useful for purposes of calculation, we shall express all our results in 
the Cartesian form. T am corvineed, however, thit the introduction of 
the ideas, as distinguished from the operations and methods of quater- 
nions, vill be of great use to us in the study of all parts of our subject. and 
especially in electrodynamics, where we have to deal with a number of 
physical quantities, the velations of which to each other ean be expressed 
far more simply by a few expressions of Hamilton's than by the ordinary 
equations, 

Maxwell was wise in his generation ; but vector analvsis has 
developed so much since his time, and so many leading ex- 
ponents of physics are finding the analysis of utility, that the 
time has, perhaps, arrived when the student of advanced elec- 
tricity must make up his mind to master the analvsis. He 
must certainly master it if he is to read the volume under review. 

The first section of 90 pages 13 devoted to nothing but vector 
analvsis ; and if this is thoroughly assimilated by the student 
he will be able to follow the rest of the work. It is probable, 
however, that the English student will find it an advantage to 
study a work like J. G. Coflin's “ Vector Analysis ” before tack- 
ling a condensed exposition of the subject in a foreign language. 

The volume contains more than Maxwell's treatise on sub- 
jects that are at present important ; it also deals with things 
that have developed since Maxwell's time ; and on account of 
the analysis employed it is much more compact than Maxwell's 
work. A.G. 
The Energy-Diagram for Gas. By F. W. Ben Tatt, M.A. (Lon- 

don, 1912 : Constable & Co.) Pp. 20. 53. nct. 

This book consists of 16 pages of explanatory matter relating 
to the linen-backcd. diagram which fits into a pocket in the 
cover. The ain is to provide a Mollier diagram for gas. 
Prof. Burstall explains that graphical methods have not fourd 
much favour in connection with the internal-combustion engine 
because, on the assumption of a constant specific heat for the 
vases, the calculations are comparatively simple. But it 1s 
now universally conceded that the specific heat of the various 
gases is not constant, but is a function of the temperature. 
The results obiained by Holborn and Henning for the specitic 
heat of nitrogen have been used in preparing the diagram, 
which apparently treats the gaseous mixture as consisting of 
nitrogen alone. The modern practice of adopting Centigrade 
temperatures has been followed. | | 

In the main diagram, pressures are plotted horizontally and 
internal energy vertically. An auxiliary diagram is added to 
connect temperature with the internal energy, because the 
horizontal lines are also lines of constant temperature, since the 
internal energy is a function of the temperature only. A 
series of adiabatic and constant volume lines have been added, 
since changes under such conditions are very important 1n gas 
engine practice. The pressures are teken to 700]b. per 
square inch and the temperatures to 2,000*C. absolute, but the 
latter appears to be low, and is usually exceeded in practice. 

The diagram is very convenient for the study of adiabatic 
chanves, since all the work is done at the expense of the internal 
energy, and the consiant volume lines allow the heat changes 
to be obtained from a single measurement under these condi- 
tions. But at constant pressure the heat added is the sum of 
the change in internal energv and R(T,— 1,), and a scale of 
RT has been added under the temperature scale to save 
calculation. This scale is also intended to be used in casts of 


! ; . à hy 

isothermal expansion, when the heat added is RT log, T; and 
a curve 18 drawn to connect the pressure with its Napeniar 
logarithm, and thus to avoid the use of tables. We sugges 
that it would have been useful to have printed these im- 


portant relations on the diagram. 
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The volumes selected for the constant volume lines are those 
for one pound of gas at one atmosphere pressure, and 300°C. 
(absolute), and at multiples of this pressure. We see no 
particular advantage in this arrangement, and should imagine 
that it would be easier to transfer an indicator diagram if exact 
volumes were plotted. A curve of velocities is added to give 
the velocity of discharge of a vas expanding adiabatically 
through a nozzle, and in the text several heat engine cycles are 


considered by means of the diagram. 


We are not sure that the best quantities have been selected 
for plotting, but Prof. Burstall must be congratulated on his 
attempt to provide for the gas engine the graphical aid which 


Mollier has given us for steam plants. W. A. 8. 


Irrigation: Its Principles and Practice as a Branch of Engi- 
2nd edition. 


neering. By Sir Hansury Brown, K.C.M.G. 
(London, 1912: Constable & Co.) Pp. xv.+301. 162. net. 


This book mainly concerns itself with the broad principles 
on which irrigation engineering is based. It attempts to set 
forth the guiding principles that should govern the practice 
of irrigation and to furnish illustrations of their application in 
existing canal systems. To do this the author describes from 
the earliest days the various schemes that have been used for 
applying natural sources of water supply to this purpose. 
The means of drawing the supply, the methods of construc- 
tion employed, the schemes for distributing the water, assess- 
ment and administration are also discussed. The book is well 
illustrated with examples of works actually in use, but we are 
surprised to find, though this is a second edition, that no 
mention has been made of electrically operated pumps, which 
are now used to a considerable extent in connection with this 


class of work. 
L'Blectrieité Domestique. 
Pp. xvi, 4150. Fr.2,50, 


The sub-title of this book informs us that it is an elementary 
and practical guide which will enable anyone to erect without 
difficulty wires supplied from batteries, and apparatus, such as 
bells, used in connection with them. We suppose that the 
boy who loves to instal electrical apparatus for waking himself 
or other people in the morning, or for supplying his own 
" study-bedroom " with light is as usual a phenomenon in 
France as in this country. To that class of youth this book 
will be a veritable treasure trove. He will find all the informa- 
tion that he needs set out in the simple language which the 
French writer knows so well how to use, while the book is 
illustrated by a number of excellent wood-cuts of the apparatus 


required. 


NATIONAL ELECTRIC LIGHT ASSOCIATION, 


The annual convention of the National Electric Light 
Association of the United States was held at Seattle from 
June 10th to 13th last. Asisusual at American conventions, the 
various Papers presented were considered by special sections, 
instead of by a meeting of members as a whole. Besides the 
Papers, a number of reports on various subjects were presented 
by Committees that had previously been specially appointed 
to deal with them. By subdividing the business in this way 
it 18 obvious that a very large amount of work can be dealt 
with, while a glance at the programme will show that the field 
covered is equally wide. Naturally many of the questions 
discussed were of purely local interest, though, on the other 
hand, a good many were of more general value. With these 
latter we deal briefly below. 

Prime Movers. 

The report on this subject was divided into three parts, dealing 
respectively with water, steam and gas power. In general. tho 
Committee has continued the work of previous Committees, giving 
careful consideration to the discussion of last year's report in con- 
nection with water-power. The use of vertical vcraus horizontal 
shaft wheels was discussed at some length. The horizontal-shaft 
type is preferable in all cases except where the head is so low as to 
allow insufficient room to guide the water properly to and from the 


wheel. However, the difficulties with vertical-shaft wheels havo 
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recently becn reduced to a minimum by the use of roller bearings 
for supporting the weight of the runner. The fitting of the runner 
occasionally gives trouble, and there is still some question as to the 
best runner material. In discussing governors and speed-limiting 
devices, the Committee expressed the opinion that there is still 
room for considerable improvement. The Committee called atten- 
tion to the benefits of operating steam-driven generating units in 
parallel with water-wheel units arising from the superior efficiency of 
governing devices for steam prime movers. 

No marked development in steam prime movers has taken place 
during the past year. The principa! changes in design have been 
in the direction of accomplishing minor economies and facilitating 
repairs. More attention is being given than formerly to the develop- 
ment of central-station auxiliary apparatus. "The Committee dis- 
cussed at some length the methods of purchasing coal, and pointed 
out the advantages of purchasing on an ash basis. The use of chain- 
grate stokers was recommended for burning low-grade coal running 
high in ash and volatile matter. but the use of such grates with fuels 
which tend to cake or run probably results in burning the grate bars. 
This difficulty can be overcome to some extent by installing a water- 
back just in front of the bridge wall. It is possib!e to construct 
mechanical stoking furnaces so that they will be practically smoke- 
proof after the brickwork becomes heated. Steam-flow meters 
have not been perfected to a high degree of accuracy under average 
boiler conditions, but are nevertheless accurate to a degree which 
makes them exceedingly useful. A meter of this character is a 
valuable adjunct to a boiler or a steam turbine for the purpose of 
showing the rate of output or consumption, respectively. The Com- 
mittee pointed out the desirability of regulating feed-water supply to 
individual boilers in order to maintain a uniform steaming rate. 
The fatigue of cast-iron fittings when exposed to superheated steam 
was emphasised, and the Committee strongly advised against the use 
of such material. Brief reference was made to the new method of 
burning gaseous fuel developed by Prof. Bono. Tne Committee 
called attention to the extensive use in Europe of high-efficiency 
reciprocating engines, such as the locomobile of the Stumpf, Wolf. ° 
Lenz and Memming types. Efforts continue to be made in tho 
direction of securing higher condenser vacuums, and radica! changes 
in design have been made during the past two vears with tho object 
of so arranging the tubes and battling the flow of steam that the 
entrained air will be swept toward the vacuum pump suction and 
the steam side of the tubes readily freed of condensation. Nub- 
stantial improvements have been made in speed reduction gears for 
steam turbines. Such equipment has been installed on the United 
States collier ** Neptune." 

In discussing gas power, the Committee dwelt at some length on 
the available sources of oil for prime-mover purposes, and touched 
upon the preparation of specifications for engine fuol oil. It is quite 
essential to obtain oil that is free from acids, asphalt and non- 
combustible solids. In both Germany and the United States gas- 
house tar has been successfully used in engines of the Diesel type. 
The superiority of engines of the Diesel type as regards fuel economy 
has been very well established. The following figures were given 
for oil consumption with engines of different types: Diesel, 0-5 Ib. 
per brake horsc-power-hour ; De la Vergne, 0-6 Ib. per brake horse- 
power-hour; Hornsby-Akroyd, 11b. per brake horse-power-hour. 
The oil in each case is assumed to contain 18,500 heat units per 
pound. The Committee included a table giving complete data 
on 38 oil-engine plants, showing the cost of operation and describing 
the results obtained. A full summary was presented of the troubles 
experienced in operating and maintaining 21 engines of the Diesel 
type in different installations, and 16 of the De la Vergne type. The 
Committce did not attempt to enter extensively into the subject of 
gas engines ; this was thoroughly discussed in the 1903 proceedings 
of the association. Coal-gas producers are successfully meeting 
demands where the load factor is high and fuol relatively expensive. 
Experimental gas turbines as large as 1,000 H.P. have actually been 
built and operated, but reliable information in regard to them has 
not been received. | 

In the course of the discussion one of the speakers remarked that 
the high efficiency of the large boiler units in the Delray station at 
Detroit was due primarily to the fcatures of design, and cou!d not 
be accounted for by unusual care in operation or by the selection 
of fuel of more than average quality. Two of those boiler units are 
used to supply steam for one 14,000 kw. turbo-generator, but cach 
unit can easily carry a maximum load of 8.000 kw. Tho officieucy 
curve of these boilers is remarkably flat. Tho cost of setting and 
the expense of furnace repairs are both unusually low. | 

Several speakers endorsed the use of steam-flow meters on boiler 
and turbine units for checking the operation. In modern central 
stations it is highly essential to watch the efficiency of operation, and 
the steam-flow meter meets a long-felt want. In connection with 
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the use of fucl oil under steam boilers it. was brought out that the 
vaporisation of the oil requires, on the average, about 2 or 2-5 per 
cent. of the total steam delivery. It is expected that with mechanical 
hurnors the steam consumption ean be reduced to L per cent. The 
use of oil engines was said to be satisfactory in sizes up to 250 H.P. 
with the single-cylinder type, and up to double this output with the 
two-evünder type. Another speaker voiced the opinion that the 
Humphrey gas pump is one of the fundamenta! inventions of the aga, 
and destined to play an important part in future developments. 


MusNiciPAL, WATER PUMPING. 

In a Paper by Mr. C. A. Munroe, on the desirability of municipal 
pumping for waterworks as a central-station load, it was pointed out 
that a population of more than 40,000,000 in the United States is 
supplied. with water from munieipally owned waterworks, the 
author stating that at the average price of Jd. per kilowatt-hour 
gross earnings of about £2,076,000 per vear would be vielded to 
contral stations if the load were handled electrically. About 
744.000,000 Kw.-hour would be needed, on the basis of 40 gallons per 
capita per day. The average energy required to handle 1.009 galons 
is l5 kw.-hour. The off-peak characteristics of the pumping load 
were touched upon, and the benefits of the small space required hy 
tho electric drive were reviewed. Tn addition to automatic features 
in operation, the loed ean be dropped during the station peak 
without inconvenience to the town, The paper recommended the 
use of a surface reservoir in addition to a stand pipe in larger munici- 
palities, where water is pam ped from deep wells, in order to decrease 
the head against which the deop-well pump has to operate and to 
give a large supply of water on the surface in case of fire, The 
making of contracts on a kilowatt-hour basis was advocated on the 
ground that contracts on a flat rate per 1,00) gallons pumped tend 
to throw the eost of pumping machinery repairs on the central 
station, render the latter responsible for the successful running of 
pumps in case of fire, and introduce complications in case the wells 
give ouf. In many municipal pumping plants tho attendance 
charge is high, and practically equa! to tho kilowatt-hour charge by 
the centra! station. 

RESIDENCE BUSINESS. 

The Committee on Residence Business presented a report in which 
replies to over 50 questions from 260 central stations were sum- 
marised. Growt variations are indicated in the percentages of 
residences wired to the total number in each community. 1n Los 
Angeles, Cal, 100 per cent. of the wired houses use electricity and 
04 per cent. of the residences in the city are consumers of such 
service. A large amount of use is indicated from reports drawn from 
cities in the Middle West. All companies reporting stated that fair 
rates, good service and a liberal poliev, combined with vigorous 
advertising cad canvassing, are important means of encouraging 
new business. The instalment plan of house wiring is generally 
successful, 

A majority of the companies answering the Committee s inquiries 
employ special mon for getting residence businoss, to maintain show 
rooms, carry on demonstrations and encourage special wiring pro- 
positions, Fixed salaries to solicitors (canvassers) are general, 
although in many cases commissions are included in the compensa- 
tion. ‘The report points out that much is being dene in the way of 
securing data in the form of surveys of residence loads and possi- 
bilities. Tungsten lamps are being widely used for long-hour 
service, but. even so, lighting bills tend to increase as consumers 
realise the benefits of electricity. Free renewals of tungsten lamps 
are not given. A large number of reports of revenue from various 
classes of houses show bills ranging from 6s. 6d. to 18s. per month. 
New business seems to be gained almost equally well by special 
solicitation and by special indueements. Newspaper advertising 
apperrs to be most highly favoured. with circularising a close 
second. Wide variations are apparent in the methods of figuring 
demand rates. The use of electrically-operated household devices 
ix growing by leaps and bounds. Service connection charges are 
usually nominal within a reasonable distance of the mains. No 
uniformity appears among residential lead factors, which range 
from 6 to 53 per cont. in the replies received. Tne average cost of 
reading and testing moters, including repairs, rendering and collect- 
ing, seldom exeeeds 24s. por annum. 

Among th» successful new methods of selling appliances taken up 
during the past vear by the companies replying are a monthly pay- 
ment plan on toastera, flat irons and electric grills; a bombardment 
of fan motor literature in the spring and early summer end the 
inaugaration of an “electric” house exhibit. On the whole, com- 
panies do not attempt to make more than nominal profits in the sale 
of energv-consuming devices. The free-trial method has been widely 
successful. National magazine advertising of appliances is doing 
much to induce direct sales of such goods. Little interest appears 
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to have been awakened as yet in electric fireless cookers, probably 
because the majority of companies reporting are not convineed that 
a thoroughly practicable device has becn evolved. 

A large part of the report was devoted to the experience of central- 
station organisations in Boston, New York, Philadelphia, Denver, 
Los Angeles, Baltimore, Newark and Brooklyn in securing residenco 
business. Co-operation with builders, real-estate firms and con- 
tractors is important. ‘The installation of porch lamps in new 
apartments, use of key tags with electric lighting advertised on one 
side, prompt supplying of service, consultation with architects by 
a specialised employé devoting his entire time to such work, offering 
2 commission to builders on the basis of Is. per lamp installed in 
new houses within two years of completion, wiring on the instalment 
plan and division of the cost between owner and tenant in difficult 
cases are all suceessfu! methods. Among the new electrical devices 
for household use which the companies have introduced during tho 
past year are the electrie radiant grill for table cooking ; domestic 
size heating pad, two-lamp luminous radiator, small-type electric 
ranges and ovens, doep-tvpe sauté pan, portabie motor table and 
home giue heater. In tho concluding portion of the report were 
included brief discussions of flat-rate residence lighting with the 
“excess indicator " and of the “Stannos " wiring system, used 
extensively in Europe. 

ErkEcrRIC VEHICLES. 

The Committee on E:octrie Vehicies submitted an analysis of the 
electric-vehicle practico of 67 central stations responding to à set 
of inquiries bearing upon the commercial side of the industry. Of 
the companies reporting, 49 use electric vehicles in thoir own service, 
owning 73 passenger and 371 commercial machines. The returns 
indicate that electric vehicles can be used to advantage even in hilly 
sections, as in some cases more vehicles of this type are used in hilly 
municipalities than in others of equal population where the roads aro 
level. In the territory served by the 18 stations using no electric 
vehicles of their own there are 648 such vehicles in use by the public. 
This indicates that in some cases the public has a better apprecia- 
tion of the benefits of eleetric vehicles than have the central stations 
themselves. Within the territory represented by the report are 
11,044 passenger and 2.619 commercial electric vehicles, apart from 
those in use by central stations. The Committee considers this a 
creditable showing. but urges the more extended development of 
this branch of the industry in view of the great possibilities. In the 
territory reported on there are 421 public charging stations. ; 23 
companies make off-peak rates, but only 25 companies provide 
charging facilities. 

The public garages receive rates from the contra! stations of from 
5d. to Id. per kilowatt-hour, depending upon local conditions and 
consumption of energy. The rates offered for private charging are 
td. or 1d. higher on account of the decreased consumption, In 
regard to advertising, 27 companies employ newspaper space or 
issue circulars or clectrie-vehicle literature. In answer to the request 
for suggestions as to the best methods of popularising electric 
vehicles, eight. companies suggested a reduction in the cost of the 
vehieles themselves, eight advised advertising, two suggested a 
lower rate for energy, one advocated an off-peak rate, four suggested 
the establishment of an clectric-vehicle department, four the use of 
electric vehicles by the central stations themselves, with an offer to 
loan them for demonstrations, five favoured co-operation with the 
manufacturers, 10 the education of the public, and three getting 
manufacturers to establish agencies. Other suggestions were 
educational campaigns, improved rates, personal solicitation of 
prospective customers, commissions fo agents on cars sold and tho 
installation of publie charging stations in convenient places. Tno 
Committee recommended placing at least one parson in charge of 
electric-vehicle exploitation in each central station organisation, 
urged closer co-operation with agents of manufacturers, impartial 
treatment of competitive makes of vehicles, the extension of public 
charging stations and intelligent use of publicity of various sorts. 
Emphasis was laid in closing upon the great value of battery charging 
in filling the valleys of the station load curve without the installation 
of new generating equipment. 


STREET LIGHTING. 

Tne Strect-lignting Committee submitted a report dealing with 
both the economie and technical phases of streat illum mation. Tae 
Committee pointed out the present tendeney to displace alternating: 
current series-enclosed are lamps with luminous or with fame are 
lamps, and also noted the great impetus given to street ligating 
by the improvements in tungsten filament lamos. In the more 
modern are lamps there is a constantly increasing tendency toward 
greater steadiness, increased diffusion and better distribution of 
light. More and more the basis of comparison between different 
types of modern lamps is becoming the mean spherical candle-power, 
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since the individual differences among different types of lamps are 
being largely eliminated by improved globes and reflectors. 

In a brief symposium on the investigation of street-lighting 
systems, the Committee pointed out the following fundamental 
considerations: Character of street, pavement and surroundings ; 
spacing, location, height and accessories of lamps; intensity and 
distribution of illumination, steadiness, glare and colour. In con- 
elusion, the Committee pointed out the lamentable vagueness which 
is often present in street-lighting contracts, and emphasised the 
desirability of correcting this defect in new contracts. It was also 
pointed out that contracts ought to be so worded as not to prohibit 
the adoption of new illuminants as the art develops. 


COMPETITIVE ÍLLUMINANTS. 


” The report of the Committee on competitive illuminants contained 
much valuable matter bearing upon the displacement of gas-lighting 
installations by electric service. Special emphasis was laid upon 
the point that in many cases electricity can show a lower cost than 
gas when all charges are properly figured. The report began with 
numerous practical hints concerning the preparation of cost estimates 
by canvassers of central stations. emphasising the importance of care- 
fully ascertaining the wattage necessary to do the work, the willing- 
ness of many merchants of the progressive type to instal new lighting 
fixtures on the ground of their novelty or improvement over former 
types, and the value of straight cost estimates comparing competing 
systems. 

A considerable portion of the report analysed the comparative 
depreciation of gas mantles and tungsten lamps, and effectively 
disposed of the adverse claims of gas canvassers regarding the effect 
of voltage fluctuations upon the candle-power cost of electric service. 
In many cases in the past the gas consumption of pilot flames has 
been overlooked in figuring costs. Eight gas-cluster lamps consume 
by test 100 cubic ft. of gas per hour for the mantles and 2:5 cubic ft. 
for the pilot lames. An output from 15 c.p. to 25 c.p. per cubic foot 
per hour is claimed for some types of mantle lamps, but the con- 
sumption of gas in open flames which have an output of from 2 c.p. 
to 4 c.p. per cubic foot per hour forms a large proportion of all gas 
used for illumination. Not one installation in ten has been designed 
to meet particular requirements. and in many cases the consumer 
is using many more cubic feet of gas per hour than would theo- 
retically be required to illuminate his premises with the latest type 
of gas lamp. (Creat divergence exists among laboratory candle- 
power tests of the same type of gas unit. - The report gave a number 
of these, showing the unreliability of gas illumination from the 
standpoint of certain stated light-distribution curves. In some 
cases in the past manufacturers of gas lamps have emploved test 
mantles or flash mantles with their lamps in order to show a high 
efficiency on photometric examinations. It is possible to obtain as 
much as 50 per cent. in excess of the regular performance by this 
method. The life of such mantles is usually only a few hours. In 
some cases 50 per cent. depreciation must be used to cover mantle 
costs. 

The gas salesman frequently claims that a 5 per cent. voltage drop 
will reduce the candle-power of a tungsten lamp hy 17 per cent., and 
that running it at 5 per cent. over voltage will cut the life in two. 
The inference is that in either case the operating cost will greatly 
exceed that at norma! voltage. Running a tungsten lamp at 5 per 
cent. below voltage does decrease the candle-power as stated, but 
it decreases the Wattage 7:8 per cent. and practically doubles the life 
of the lamp. Five per cent. over-voltage increases the candle- 
power 19-7 per cent., increases the wattage 8-1 per cent. and halves 
DE A De case was worked out by the Committee. which 
EE e i 1e case of lighting circuits having a voltage regula- 
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ELECTRIC LAMPS FOR MINERS. 


HOME OFFICE COMPETITION. 


It will be remembered that in May, 1911, the Secretary of State for 
the Home Department announced a prize of £1,000 for the electric 
lamp suitable for miners which best fulfilled certain specified require- 
ments. The amount of the prize was placed at the disposal of the 
Secretary of State by a collierv proprietor, and the object of the com- 
petition was to encourage the production of safe and efficient types 
of electric lamps for miners. Mr. Char!'es Rhodes (a former Presi- 
dent of the Institute of Mining Engineers) and Mr. Charles H. Merz (a 
member of the recent Departmental Committee on the use of elec- 
tricity in mines) consented to act as judges, and the conditions of the 
competition were as follows: (1) The competition was open to per- 
sons of any nationality. (2) Tne judges were empowered to award 
the whole of the prize. or to divide it, or to mike no award if no lamp 
appeared to them to be of sufficient merit. (3) The competition was 
open for six months, closing on December 31, 1911. 

The requirements which all the lamps submitted in the competition 
were asked to fulfil were as follows: (1) Exch lamp was to be of sound 
mechanical construction so as to withstand rough usage. (2) It 
was to be of simple construction and easy to maintain in good order 
and repair. (3) It was to be so constructed as to render impossible 
the ignition of inflammable gas either within or without the lamp. 
(4) The lamp battery was to be so constructed that any liquid it 
might contain could not be spilled with the lamp in use. (5) The 
lamp was to be so constructed as not to be liable to deterioration by 
corrosion as the result of the action of the electrolyte. (6) It was to 
(7) It was to be capable of giving an amount 
of light not less than 2 c.p. continuously for 10 hours. (8) Tho 
light was to be well distributed outside the lamp. In addition to the 
above, regard was directed to be paid to: (a) The first cost of the 
lamp, (b) the cost of maintenance, (c) convenience in handling, and 
(d) the weight of the lamp when charged and ready for use. 

The judges have now issued their award, which is in the following 
terms: We have had submitted to us 195 lamps, varying very con- 
siderably ia design and construction. We have awarded the first 
prize to the C. E. A.G. lamp sent in by Mr. F. Farber, of Dortmund, 
Germany, and inasmuch as à number of other lam»s possess con- 
siderable merits, we have apportioned the amount offered for com- 
petition as follows: Mr. F. Farber, £609, and Messrs. T. Attwater, 
A. Bohres, Bristol Electric Safety Lamp Works, Electrical Co.. 
W. E. Grav, H. F. Joel, Oldham & Son, and the Tudor Accumulator 
Co., £50 each. 

Through the kindness of the competitors concerned, we are 
enabled to give below an account of the details of some of the winning 
lamps, beginning with that to which the first prize was awarded. 

THE * C.E.A.G." Lame, 

The lamp to which the first prize was awarded in the above com- 
petition is that due to Mr. F. Farber, and is manufactured in Germany 
bv the Concordia Elektrizitats A.-G., 
of Dortmund, whose English agents are 
the “C.E.A.G.” Electric Safety Lamp 
Co, A general view of the lamp is 
shown in Fig. l. The lamp was first 
designed at the suggestion of a mine- 
owner as the result of a very serious 
accident. and is, therefore, essentially a 
practical piece of apparatus. It has, 
moreover. heen developed and improved 
since its first introduction, so that at 
the present time it is claimed, it com- 
hines safety in working with solidity, 
simplicity and. last but not least, 
cheapness. aM of which conditions. it 
will be noted, were requirements that 
the lamps sent in for the competition 
Were especially asked to fulfil, 

The "C.E.A.G." lamp consists 
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top of the case. In this way distortion is avoided, with at the same 
time a notable increase in strength. Further, by means of an ex- 
ceedingly ingenious arrangement, which does not include the use of 
glass wool, the cell is effectively sealed against the leakage of acid, 
though gases can freely escape. This battery is contained in the 
lower part of the lamp case shown in our photograph. 

The upper part of the case contains the lamp proper. to which 
current is conveyed bv means of spring terminals of special construe- 
tion. These are arranged to prevent oxidation, and can be cleaned 
with warm water in a very simple way. 

The lower part of the case is made of strong galvanised steel sheet, 
and is strengthened by corrugations. It is slightly conical, and is 
provided at the bottom with a ridge which fits into a slot in the accu- 
mulator, so that the latter is held firmly in place, though at the same 
time it can be easily removed. The upper part of the lamp is con- 
nected with the lower by a bayonet joint and is locked magnetically. 
Switching on and off of the lamp is effected by giving the upper part 
of the lamp a quarter of a turn in one direction or the other. 

The metal filament lamp used has a candle-power of 1-5, and when 
the battery is fully charged will burn continuously for 16 hours. It 
is protected by a glass dome and four iron bars, and is placed between 
spiral springs, so that it is only rarely damaged. Further, these 
springs are so arranged that if the outer glass is shattered the circuit 
is broken automatically. 


THE "*NracH  Lawr. 

The “ Stach ” mining lamp. which has been awarded a £50 prize 
and is supplied in this country by the Electrical Co.. is of very strong 
construction and well adapted to withstand the rough usage neces- 
sarily obtaining in mining werk. It consists externally of a w rought- 
iron welded case. carried by an iron hoop, so arranged that the lamp 
is capable of being used in any position. To the top of this hoop is 
attached a spiked iron hook. for the purpose of suspending the lamp 
during work. On to the top of the iron case there is fitted a brass 
ring rendered watertight by means of a rubber coating. The ring 
and the case are arranged to tit together. and are locked by means of 
an iron pin worked by a spring. This spring can only be withdrawn 
by the use of a powerful magnet. The lamp is thus rendered entirely 
fool- proof, and it is impossible for it to be opened except in the lamp 
cabin. without detection resulting. On the upper part of the lamp 
is a stout brass wire guard, protecting the glass globe and the glow 
lamp. The glass globe is of considerable thickness. and is set upon 
a rubber ring, which also renders this part of the lamp watertight | 
and gastight. 

The metal filament lamp is of the “ Aegma " type and gives 
2 c.p. on a 2-volt circuit. It is of the screw pattern, and is specially 
designed with a view to a maximum of safety. It has no tip. but 
is sealed off, so that the bulb is quite smooth. Between the leading- 
in wires there is placed a little wall of glass, so that even if the lamp is 
destroyed by breaking the bulb and the filament. the leading-in wires 
eannot be brought together so as to cause a short-circuit and a 
dangerous spark. The method of lighting the lamp is to turn the 
upper part in a clockwise direction relatively to the lower part. 
This causes the contact springs to slide over the terminals of the 
accumulator, thus ensuring a good rubbing contact. Switching off 
is performed by reversing this operation. There is no perceptible 
spark at opening or closing the circuit. and lengthy experiments 
have been carried out which have proved that the ignition of in- 
flammable gas, either inside or outside the lamp. is impossil le. 

The cell consists of a 2-volt. round, semi-dry. lead accumulator, in 
á celluloid case. It is so constructed that it not only always fits down 
into the proper position in the iron case, but it cannot be put on to 
the charging board in the reverse direction. This is very simply 
effected by means of a celluloid projection fixed eccentrically on the 
bottom of the cell. The electrodes are wrapped in glass wool, which 
absorbs some two-thirds of the sulphuric acid used as electrolyte. 
The plates areso prepared that they are able to stand rapid discharge 
and they can also be left for many months in a discharged condition 
without being damaged in the way in which most accumulators are 
damaged by such treatment, In consequence, they may be charged 
and discharged over 200 times before their useful life is exhausted, 
whereas 60 to 90 charges are the maximum limit for any ordinary 
accumulator. A special stopper is provided to prevent the escape 
of acid, and to render harmless any gas evolved during discharge. 
This stopper is so arranged that it is impossible to spill the acid, even 
if the cell is inverted, and should any very small drops of acid come 
through with the gas, they are taken up by a small and easily replaced 
piece of absorbent material. 

The terminals consist of substantial lead blocks properly marked 
' positive and negative," and the celluloid case is hermetically sealed, 
with the exception of the special stopper above described. One 
charge will last for 14 hours. A concave nickel! or aluminium re- 
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flector can be provided if desired, so as to project the light in any 
direction, or to shield the eyes during use. The lamp is already 
in use in considerable numbers, and the cost of operation has been 
proved to compare favourably with that of the ordinary safety 
lamps. Its weight, ready for use, is under 6 lb. 


Tue Fors LAMP. 


The Fors miner's lamp, which was awarded a prize of £50, is due 
to Mr. H. F. Joel, of London. The accompanying illustrations 
(Figs. 2 and 3) give a general view of the lamp and a sectional section 
showing the internal arrangements. The lamp consists essentially 
of an aluminium case which contains a Fors accumulator. Above 


Fic, 2.—GgNERAL View or ‘‘ Fons" LAMP, 


this. and attached to it by a hinge and other suitable fastening, is the 
lamp case proper, which can thus be swung open for the removal and 
charging of the battery. The lamp case contains a small incandescent 
electric lamp enclosed in the usual miner's glass and protected from 
injury by four pillars as well as the switch screw, by means of which 
the light can be illuminated or extinguished. 

The special point about this lamp, to which attention may be 
drawn, is the arrangement by which electrical contact is made be- 
tween the upper and lower parts of the apparatus. This is clearly 
seen in Fig. 3. The terminals of the cell are fitted with spring metal 
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Fic. 3.—SECTION SHOWING INTERNAL DgTAILS or “Fors” LAMP. 


slotted sockets, one of which is in the centre of the cell and the ‘other 
at the side. One terminal of the lamp is connected to a centra 
insulated pin, which on the case being closed engages with the central 
terminal of the battery. A similar pin engages with the terminal 
at the side, and is moreover capable of being screwed up or dowh, 
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thus acting as a switch, while immediately the cover is lifted current 
is cut off from the lamp. A slot in tho side of the case and a pro- 
jection on the side of the battery ensure that the points and spring 
clips always engage. The battery used is the well-known Fors 
accumulator, of which a description has already appeared in these 
columns. The lamp, besides being strong and portab!e, is very con- 
venient in use, as the battery can be quickly taken out and connected 
for re-charging and a fresh battery put in, and also a new lamp sub- 
stituted for an old one, there being no connections to undo. Further. 
the tapering pin and spring socket contacts are self-cleaning. 


THE CRAY-SUSSMANN LAMP. 


This lamp, which has now been in use for 14 years, one colliery in 
Durham having upwards of 1,800 in use. is now made in three sizes. 
giving 1 c.p., 13 c.p.. and 2 c.p., and weighing 3 1b., 33 1b., and 4} Ib. 
respectively, eaclf size having a capacity of 11 to 12 hours. The 
bulb, which contains a 2-volt metal filament, is mounted on a base- 
plate, between two conical reflector domes, the lower dome contain- 
ing a switch that, when fixed, is quite gas-tight. The domes are 
surrounded by a strong glass cylinder, having a thickness of about 
]in. the whole being secured to the base-plate by means of an 
aluminium top plate and four standards. ‘The switch is operated 
from the outside by means of a milled headed serew. Tho base- 
plate is hinged on the battery case by a strong brass butt, and is 
scaled by a hasp and staple with the usual lead rivet. The battery 
casc is made of either strong tinned steel or cast aluminium. On the 
under side of the lid are fitted two spring contacts, which engage with 
two corresponding lugs or battery terminals when the lid is closed. 
The battery (which is of the semi-dry type) is square, the case being 
made of stout celluloid. The acid is absorbed by a special composi- 
tion, so that there is no free liquid to spill. We understand that 
7,000 of these lamps have been supplied to various collieries in this 
country during the last 12 months. 


CORRESPONDENCE. 


MM 
ELECTRICAL NOMENCLATURE. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : The work of the sub-Committee on Nomenclature of the 
International Electrotechnical Commission is prcducing a 

valuable dictionary, which will help to eliminate the vagaries 
occasionally found in current. text-books. As this list ought 
to become the standard, it behoves everyone to bring forw ard 
any correction or ambiguity which he believes to have dis- 
covered, and I need make no ‘apology for the subjoined criticism 
of a few out of the long sequence of definitions. The quotations 
g ven are frequently abbreviate d. . 

Ad mitlance.—Defincd as current in a conductor divided by 
electromotive force, while Conductance is defined as current 
divided by potential difference between the terminals. The 
distinction between these two definitions is not the correct one. 
It should be, of course, that conductance is a special case of 
admittance, referring solely to a continuous, uniform current ; 
but this qualification i is not mentioned at all. Also, both terms 
should includ? a circuital E.M.F. and a P.D. between points as 
permissible denominators. 

Coercive Force is defined as the magnetic force required to 
annul the residual magnetism. This would be more definite if 
the words " The external action of the residual magnetism " 
were used. The internal residual magnetism is not completely 
annulled. 

Conductor. —* That which permits the passage of electricity." 
This, while etymologically accurate, in common parlance is 
misleading. A definition which includes ebonite nullifies the 
useful meaning of the word. It is not a rigid term, and may, 
perhaps, be suitably defined by adding the word “ easily." 

Direct Current. —Whether to abolish this term, as is recom- 
mended, is a debatable matter which I prefer not to discuss 
here, but I may mention in passing that with Constant Current 
systems coming into vogue, the initials D.C. have some ad- 
vantage over C.C. 

Eddy Current.—'* A current induced in a conducting body 
either by a varying magnetic field or by the body moving 
relatively toa fixed magnetic field." Probably " fixed 7 ls a 
slip for “ constant,” as it is presumably antithetical to ' ‘ vary- 
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ing” and not to “moving.” J think it should be omitted 
altogether, for if the body is moving relatively to the field, it 
matters not whether the field is constant or varying, stationary 
or 1n motion. 

Figure of Merit of a Galvanometer.—“ The deflection . . . 
when reduced to a pericd of 10 seconds and a resistance of 
l ohm.” This is a new addition, or perhaps it is a very old 
definition invented for Thomson galvanometers. It does not 
apply to d'Arsonval patterns, for it takes no account of the 
resistance of the suspension, which cannot be reduced with the 
number of turns. do not believe a 1 ohm d'Arsonval of 
usual pattern with a swing of 10 seconds exists. Suche figure 
of merit, except for a line of similar galvanometers. would be 
more misleading than useful. | 

Impedance.—Here “electromotive force” is used as the 
numerator. It should be brought into line with the definitions 
of Conductance, Admittance and Resistance. 

Inductive Load.—" An output at a power ‘actor which .. . 
is less than unity.” As this is a test p'ate term and means a 
power factor sensibly less than unity, some such word should be 
added, as has been done in Znductive Resistence and Inductive 
Circuit. 

Ion.—" A charged atom or molecule, or a group of atoms or 
molecules carrying a charge." The words molecule and mole- 
cules are very risky and seem to me definitely wrong. An ion 
may have, and probably often does have, a number of molecules 
attached to it, but these are external impedimenta depending 
on the conditions. I cannot call to mind an instance of a single 
complete molecule that can be with certainty regarded as acting 
as an jon. A precise definition of on might be so abstruse as 
to be of small practical value, but I think that `“ atom or group 
of atoms carrying a charge " would be accurate for most con- 
ditions, though it is not a luminous definition. 

Joule.—** A unit of heat equivalent to 0-24 calorie, or 1 watt- 
The joule is 107 ergs, and need have nothing to do 
with heat. Calorie is the proper unit of heat. The definition 
should be “a unit of energy equal to 10? ergs, or ] watt-second. 
It is equivalent to 0-24 calorie." 

Leakage. Magnetic.— That part of the flux which dads not 
follow the path provided for it.” This definition does not 
include the case of a magnetic shunt. The important feature 
of leakage flux is that it is not useful for the main object of the 
apparatus. 

Induction, Magneto-electric.—The only cause mentioned in 
the definition is a varving magnetic field. The E.M.F. pro- 
duced in a generator is not included, though an inductor gene- 
rator might pass. But I imagine this restriction is not inten- 
tional, for in the definition of Induction there is no such 
limitation, and in other definitions the term * induced current.” 
includes current set up in a conductor moving across a mag- 
netic field. l 

Non-Inductive Circuit.—The only E T here 
mentioned is that of parts of a circuit on itself. But © non- 
inductive ” is also used to express absence of mutual induction. 

Over Compounding. —“. . (b) of a motor. A motor is 
said to be overcompounded when its speed increases with the 
load.” How many people have ever seen as a commercial 
article a motor with compound winding intentionally wound 
so as to weaken the field ? I have seen one or two made that 
way unintentionally, and the results were dramatic. One was 
driving a lift, and four men had a near chance of being killed. 
À compound winding on a motor always means a winding that 
strengthens the field, and an over compound-wound motor has 
no meaning. The motor part of a balancer may be so com- 
pounded, but that is a very special case. 

Pole.—'. . . (b) of a magnet: points towards which 
lines of force converge. or at which the resultant magnetic force 

may be considered to act." The first clause is not true for all 
shapes of magnet. The meaning of the second is obscure. I 
take it that the “ resultant magnetic force" is an external field 
acting on the pole. If so, this should certainly be explained. 
But why should a pole be described only as a point, when it 


second." 


never is a point ? 


The preccding criticisms and suggested emendations are onl y 
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in matters of detail, mostly omissions of points which a writer 
may easily fail to notice. But an examination of the terms 
dealing with magnetic quantities reveals a state of serious con- 
fusion and inconsistency which calls for thorough correction. 
A few excerpts will show the need of this. 


Magnetic Force.—* The force at any point in a magnetic field 
experienced by unit pole at that point." Apparently it is a 
mechanical force. * At any point m a closed magnetic circuit 
the magnetomotive force at that point." This is bevond 
comment. 


Magnetic Field.—* Any region in which there are magnetic 
lines of force » « « One line per square centimetre is called 
a gauss.’ 


(rauss.—“ A name given to the absolute electromagnetic unit 
of magnetic induction." 


Line of Magnetic Force—.. . . The magnitude of the 

magnetic force at any point is represented by supposing as 
many magnetic lines of force to be drawn through one square 
centimetre as there would be dvnes exerted on unit pole at that 
point. One dvne per nnit pole. or one line per square centi- 
metre, is called | gauss.” The phrase“ one dyne per unit pole” 
shows that a line of force and a gauss have the same meaning 
as magnetic force or H, but the definition of gauss denies this, 
and the definition of Magnetic Znduction states * The magnetic 
lines of force so imparted to the mass of iron, &c. (é.e.. in a mag- 
netic field), are called magnetic lines of induction." 
Magnetic Fluc.—* The number of magnetic lines which pass 
through any area is called the flux through that area . . 
Unit, one line or Maxwell.” Whether of force or induction is 
judiciously left optional. 

Maxwell.—** The name given to the magnetic line of force 
or unit of magnetic flux.” 


I defy anyone to say from these definitions what is a gauss 
or what is a line of force. But the members of the committee 
are not entirely to blame for the confusion. Leaving out of 
account a sheer blunder or two, the real trouble hes in the 
common use of the phrase “ line of force ” to mean two different 
things. Thisis an old error, against which many of my brother 
teachers have fought for years, and the above definitions amply 
justify their insistence on accuracy of terminology. The ex- 
pression “line of force ” is frequently used to mean resulting 
magnetic flux, ac lumsy convention, but it might pass if it were 
observed. But it is also used for magnetic force. and diagrams 
are made purporting to show tlie magnitude of the force by the 
closeness of the lines. Now it is not practicable to show the 
magnitude of a force by lines in its direction. It can only be 
shown by lines of equal potential. Consider the case of the 
map of a country. The gradients are shown by the closeness 
of the contour lines, and any attempt to draw lines perpendi- 
cular to these degenerates into an indefinite sort of shading, 
helpful qualitatively to a layman, but with no quantitative 
possibility y. Weare trying to make it quantitative in the mag- 
netic field by substituting the result of the gradient, and pre- 
tending it actually is the gradient. No doubt if the relation 
between the two were invariable, the one could, without con- 
fusion, be taken as a measure of the other; but if the relation 
changes, the diagram must be rigidly regarded as a strain 
diagram, or chaos results. 

The terms should make it clear that the diagrammatic lines 
are a flux, and I think that the phrases “ hnes of force " and 
“lines of induction " should be abolished in this meaning, for 
it is neither a force nor an induction. 

A line of force isthe path that a single magnetic pole will follow, 
and, regarded as a line, it is only a path and cannot safely be em- 
ploy ed to expressa magnitude. A line of induction is an expres- 
sion of no particular use. Flux density is better than induction, 
and flux is an adequate term for the surface integral. Or if tlie 
word “ line ” is insisted on, then flux lines forms a short phrase, 
and the diagrams will be described as diagrams of magnetic 
flux lines. Magnetic. force should have no other term of 
description, and as all numerical statements can be given as n 
gausses, the need for a word after the numeral is satisfied. 


Probably the abuse of the language has arisen from the fecling 
that a statement like “the magnetic force =5 C.G.S.” is not 
intelligible to a beginner or a layman. 

The abolition of the word “ induction " in this connection 
will be an advantage, for it has other meanings attached 
to 1t, and its use as a magnetic term leads to several pitfalls. 

Whether this proposal is accepted or a better one discovered, 
it is certainly quite time that a clear and simple nomenclature 
of magnetic terms be drawn up, and the work of the Electro- 

technical Commission is a favourable opportunity. But 

nothing could be more regrettable than the stamping with 
official approval the errors and cumbrousness that have 
gradually crept into use.—1 am, &c. 


Heriot-Watt College, Aug. 17. Fraxcis G. Bary, 


THE DETERMINATION OF THE RADIATION EFFI- 
CIENCY AND OTHER CONSTANTS OF A WIRELESS 
TRANSMITTER. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR: I am pleased to see that Mr. Turner recognises that 
ammeters are now sufficiently accurate to carry out the 
measurements required. It being admitted that the measure- 
ments are possible, the only satisfactory method of finding 
out the relative magnitudes of the quantities is by experi- 
ment. The rest of his letter appears to me to be mainly in 
regard to difficulties which are really not essential to the 
method, and which solve themselves when the method is 
applied in any real case, 

As to the unsteadiness of a plain fixed gap unquenched trans- 
mitter, I really do not think that this can be taken as an objec- 
tion to my method, particularly as this form of apparatus is 
practically obsolete except for very small stations. Even with 
such apparatus I did not find the Hunstanton station as un- 
steady as Mr. Turner appears to have done. The following, 
for instance, are two sets of readings of the Duddell thermo- 
galvanometer at Heacham, taken at one minute intervals dur- 
ing the transmission of two continuous 8-minute dashes fiom 
Hunstanton: (1) Seven readings all between 13-7 and 14-0, (2) 
six readings all 11-4 or 11-5 "As these readings are prop r- 
tional to the square of the current, the percentage variation in 
the current was considerably less than 2 per cent. in the fir t, 
and than 1 per cent. in the second case. 

I have carefully re-read a. Turner's first letter, and can se 


(P'—Pj-(P'— — P4) xual (I use P" in- 


no proof given that ~~ - e eue 
ptu I, 

stead of Mr. Turner’s Po, as I have already employed P, as low 
frequency power in my Paper). This theorem would be in 
obvious opposition to facts if the aerial be lowered while P, 
(the power in the aerial) is experimentally maintained constant, 
for in this case P,—P,. but I, is of necessity greater than I,, 
since there is the same power in the aerial but less resistance. 
The rough quantitative estimate of the ratio of tlie joulean and 
radiation resistances is based on Bjerknes radiation formula, 
combined with such experimental results as Austin's measure- 
ments of total antenna resistance. This matter is again one 
which can only be settled by experiment, and is, as I pointed 
out before, not the least essential to the accuracy of the method, 
since P, and P, may be measured and the equations solved 
whether these are equal or not.—I am, &c., 


London, Aug. 19. J. EnskINE-MURRAY. 


German Police Portable Telephones.—T he police in several 
German towns are now being supplied with portable telephones 
that can easily be carried in ‘the pocket. They are thus able to 
communicate with police headquarters, the fire department or 
the principal hospitals whenever necessary or desirable. The 
calling-up stations are placed on lamp-posts, walls, doors or 
other convenient places and are made weather-proof so that 

they are not likely to be damaged by rain. 
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means of a rheostat in the field circuit, or if this method of adjusting 
DIRECT-CURRENT GENERATOR REGULATION. * 


the pressure is not fine enough a special source of excitation for tho 
BY P. AMSLER. 


exciter may bo installed. The introduction of regulating poles in 
the exciters makes superfluous the main circuit rheostat, as well as 
the special source of excitation for the exciting machine, with its 
manv disadvantages, and renders possible a fine regulation of the 
voltage of the alternator in every case. 


The direct-current generators in use at present admit of a regu- 
lation of pressure by means of the shunt circuit rheostat in the pro- 

rtion of practically 1:2. In order to obtain a larger range of 
regulation use is generally made of separate excitation for the machine. 
A description is hero given of a simple device by which it is possible 
to obtain a very fine regulation of pressure without the expense and 
complication of the above method. 

The excitation characteristic of the usual type of direct-current 
machine is straight in its lower position, as shown by curve I in the 
diagram herewith. Below the point A there will be an entire drop 
of pressure to zero, or rather to the pressure due to permanent mag- 
netism, if the shunt-circuit resistance be increased. There is no 
means of adjusting the pressure between these two values, as the 
ratio of the terminal pressure to the exciting current, AC — AB, and 
hence the resistance in the exciting circuit is constant along the line 
OA of the characteristic ; a stationary condition of pressure between 


PROGRESS IN THE ELECTRIC SMELTING OF ZINC 
ORES.* 
BY W. R. INGALLS. 


Introduction.—There is much misconception respecting both tho 
ordinary art of zinc smelting and the possibilities of electric smelting. 
In the first place the ordinary art of zinc smelting is not extra- 
ordinarily backward, in spite of the small retorts to which we are 
limited ; and although we are attracted by the possibility of con- 
ducting the discillation in a relatively large apparatus, electrically 


O and À is, therefore, impossible. 


The problem of obtaining a lower range of voltage stability involves 
shortening the straight part of the characteristic as much as possible. 
The required shape of curve, as shown at II, can be obtained by 
shaping a certain part of the magnetic path in such a manner that it 
becomes saturated with small excitation. In order to avoid too 
large a distortion of the exciting field under load, on account of the 
transverse magnetisation, and thereby influencing the commutation, 
the portion of the magnetic path mentioned can best be placed close 


to the air-gap. 
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One of the most effective practical arrangements is as follows: The 
core of the magnet is built up of stampings and is separated from the 
Anumber of stampings pro- 


trude out of the core into the air-gap, close up to the armature. The 


armature by a relatively large air-gap, 


protruding stampings become saturated magnetically by a small exci- 


tation and cause a deflection of the characteristic. The number and 
the amount of projection of these stampings depend on the range of 


the proposed regulation. 


A direct-current machine fitted with such “ regulating poles " was 
built for the purpose of charging a battery at from 230 volts to 320 


volts at 1,320 revs. per min. and a minimum current of 82 amperes. 
The new poles are built up of 24 stampings per pole, having a thick- 
ness of 0-5 mm., a distance from each other of 5-0 mm. and protrud- 
ing 4-0 mm. above the core. The characteristic was taken for diffe- 
rent air-gaps, with d,—5-0 and d,— 1:0 mm.f There were obtained 
curve II on open circuit and curve III under load with a constant 
resistance of 4-1 ohms. at about 1,500 revs. per min. With d,— 6:0, 
d,=2-0 mm., there were obtained curve IV on open circuit and curve 
V under load with the same resistance and speed as before. The 
open-circuit characteristic of the machine with the original normal 
poles, without protruding stampings, for about 1.300 revs. per min., 
is shown by curve I. All of these curves were taken when the ma- 
chine was self-exciting, the change of pressure being effected by means 
of an ordinary field circuit rheostat. 

Turbo-alternator plants often demand a very fine adjustment of 
the generator pressure. The regulation may be accomplished by 


* Abstract of an article in the “ Electrical World.” 
T di-totalairgap. d,eclearance between armature and projecting 
stam pings, 


Mining Institute. - 


heated, I am not yet by any means prepared to say that electric 
smelting will offer any advantage over existing methods, even if the 
difficulties that are now in view can be overcome. In the second 
place. electric smelting is not to be expected to accomplish the 
establishment of any radically new metallurgical principle. If 
there be any dreams of an electric furnace analogous to the blast 
fu.nace, into which mine ore may be charged roughly and from 
which spelter, lead, and perhaps also copper matte, may be obtained 
concurrently, I fear that there will be no realisation of them, 

Carbon Reduction and Iron Decompositton.—Whatever be done in 
olectric smelting is generally expected to be based on the reduction 
of zinc oxide (or its compounds) by carbon (and carbon monoxide) ; 
but the decomposition of zinc sulphide by iron has also been con- 
templated. The former is the basis of ordinary practice. The latter 
has been exploited in the electric smelting of Coté-Pierron and of 
Imbert-Thomson-Fitzgerald. While the decomposition of zinc 
sulphide by iron has not found application in ordinary furnace work, 
it has been repeatedly suggested. Indeed, tho Imbert process was 
originally such a suggestion, the use of an electric furnace for its 
execution being an afterthought. The Coté-Pierron process was 
triod experimentally at Lyons in 1906, and in 1907 at Arudy, in the 
Basses-Pyrenees, and was ephemerally the subject of many articles 
in the technical Press; but lately it has not been mentioned, and 
I am inclined to think that the results were not satisfactory. Tho 
Imbert-Thomson-Fitzgerald furnace has bcen in trial at Hohen- 
lohehütte Upper Silesia, during the last two years. The reduction 
of zinc oxide is an endothermic process—i.e., heat must be supplied 
toit. This may be done either by the external heating of the retort 
containing the charge by the combustion of coal, or by internal 
heating by means of the electric current. The theoretical advantage 
of the latter rests in the possibility of developing the heat in the 
midst of the charge—i.e., in the heart of the place where the work 
is to be done—a condition that does not exist in ordinary external 
heating. The electric furnace may be of two types—namely, the 
arc furnace and the resistance furnace. 

Types of Furnaces.—The origina] de Laval furnace was a simple 
arc furnace, in which the heat of an electric arc, formed between 
electrodes projecting horizontally into the furnace, acted upon 
the charge of ore lying under it. Among the various types of 
resistance furnace we may have that in which the current passes 
through a resister of carbon (as in the Imbert-Thomson-Fitzgerald), 
or that in which the electrodes dip into the charge to bo smelted, or 
into & bath of slag, which serves as the resister. It will be un- 
necessary for the present consideration to go any further into the 
subject of the types and design of furnaces. It is the fundamental 
metallurgical principles upon which it is still most important to 
centre attention. In the present status of the art of electric zinc- 
ore smelting the functions of the electrician are subordinate to those 
of the metallurgist. In the earliest attempts to smelt zine ore 
electrically the conception was of an apparetus similar to an ordinary 
retort, but electrically heated. In some of the carly experiments at 
McGill University furnaces of analogous character were used. The 
rate of reduction in these furnaces was about on a par with the rate 
in the ordinary retort, temperatures being equal, which was, of 
course, what was to beexpected. These experiments, made primarily 
for another purpose, confirmed the idea that if electric smelting were 
to offer any advantage it must be conducted continuously. Here is 
introduced a departure from the conditions of ordinary smelting, 
which is an intermittent operation, conducted in two stages, the first 
comprising the expulsion of aqueous vapour and the decomposition 


* Abstract of a Paper read at the Toronto meeting of the Canadian 
m the ‘‘ Mining and Engineering World.” 
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of hydrocarbons and carbonates, and the second being that of the 
reduction of the metallic oxides. If zinc smelting is to be done con- 
tinuously it seems that the operation must be confined to the 
second stages, which implies that the things that ordinarily happen 
in the first stage must be caused to take place by a previous pre- 
heating. With such a preheating the actions in the furnace become 
essentially the same, but there are certain important differences. 

Differences from Ordinary  Practice.—One of these differences 
pertains to the carbonaceous reduction material that is mixed with 
the ore. It has been shown by Boudouard that the permissible limit 
of carbon dioxide in the gas of the zinc retort is very low, varying 
with the temperature, but still very low at the very high temperature 
of 1,500°C., a temperature that is not attained in practice. When 
the permissible limit is exceeded, carbon dioxide acts oxidisingly 
upon the zinc, and coating the condensing globules of the latter 
prevents coalescence and forms powder. The gas issuing from the 
zinc retort of practice is within the permissible limit of carbon 
dioxide, or nearly within it, and the zine is condensed chiefly as 
molten metal. Conversely, all attempts to smelt zinc ore in the blast 
furnace have resulted only in the production of powder, because of 
inability to control the percentage of carbon dioxide. Small quan- 
tities of molten zine have been occasionally found in the blast 
furnace, undoubtedly due to the accidental occurrence of favourable 
conditions, The uniformly favourable conditions of the ordinary 
zinc retort are due to its small size, its confined character, and the 
presence of an immense excess of carbon in the charge. Carbon 
dioxide, resulting from the reduction of zinc oxide and from other 
reactions, is immediately exposed to the great surplus of finely 
divided intimately admixed incandescent carbon, and is reduced by 
it to monoxide. Continuovs charging implies discharging of the 
residue without interrupting the smelting operation. This, in turn, 
implies the discharging of the residue, as a slag that will run. Both 
conditions imply the absence of any great excess of carbon, which 
cannot be slagged and cannot be permitted to accumulate in the 
furnace. In this important particular the internally-heated, 
continuously-operated retort or furnace differs materially from the 
externally-heated intermittently-operated retort. 


Carbon Dioxide.—In the experimental work at McGill University 
high percentages of carbon dioxide were commonly found in the gases 
from the furnace, much higher than exist in the gases from the 
ordinary retort. Besides this difference, the presence of considerable 
quantities of carbon and ore dust was observed in the condensers, 
indicating another variation from the conditions of the ordinary 
retort. In the continuous feeding of the charge into the electric 
furnace there is naturally stirred up some dust which may be, and 
probably is, carried out into the condenser by the relatively strong 
outrush of gas and vapour; the latter may, indeed, entrain some 
dust from the surface of the charge in the furnace. There may be 
some other physical disturbances. The effect. of the carbon dioxide 
in the gas has been recognised by Coté and Pierron, by Johnson, and 
by other investigators who have caused the gas and vapour from 
the retort to pass through a colunm of incandescent carbon, the 
purpose of which is to act as a secondary reducer. This is belicved 
to be at least ameliorative. 

Except for the metallurgical differences that have been previously 
pointed out herein, the reactions and condition in the internally- 
heated retort are essentially the same. providing that the charge 
introduced into the former be preheated to a degree corresponding to 
the preheating that takes place in the first stage of the intermittent 
process, The gradually introduced charge, with its interstitial air, 
shou!d not involve any new conditions, except those previously 
noted. inasmuch as the gas inside of the furnace displaces the in- 
terstitial air before the charge enters into the smelting chamber. 
The reduction of lead and iron, developing carbon dioxide, and the 
multiplicity of complex side reactions, take place in one kind of 
retort as well as in the other. There is no positive evidence that the 
electric current passing through a furnace plays any metallurgical 
part other than thermic. Harbord reports no observed difference 
bet ween the actions of the arc furnaces at Sarpsborg and the resistance 
furnaces at Trolhittan, except in the efficiency of the energy supplied. 
At MeGill University arcing in the furnace was observed when a 
resister of fragments of carbon was used; and this arcing was 
followed by disturbance in the furnace; but there was no such 
occurrence in a furnace with a continuous resister of carbon, in wnich 
furnace tho reduction of zinc oxide appeared to take place regularly 
and normally, This particular furnace was provided with a peep 
hole (closed by mica), through which the process of distillation could 

be observed. The resister was vertical in position, the charge sur- 
rounding it. The distillation proceeded most actively around the 
resister, the heating clement, the charge coning down toward this 


as the zine was expelled, and the interior of the furnace maintaining 
an even incandescence, 


Speed of Reduction.—The attempts at McGill University to reduce 
zinc oxide in an intermittently-charged, electrically-heated retort 
resulted in so slow a reduction that the prospect of advantage 
seemed to be insignificant. I refer to a retort in which the charge 
was introduced in the usual manner at the beginning of the operation, 
and the residue discharged as an unfused ash. Thero was, of 
course, a possibility of converting this from an intermittent to a 
continuous operation, but the slowness of the reduction under these 
conditions dispelled any such idea. When the scheme of starting 
the furnace with a bath of slag was changed, continuously intro- 
ducing the charge upon this beth, it was found immediately that 
the reduction became relatively rapid. I am unable to offer an 
adequate explanation of the improvement in this respect, but state 
that à retort of small proportions smelts a surprisingly large quan- 
tity of charge by comparison with the retort of ordinary practico 
at an equivalent temperature. With a furnace of which the 
laboratory was a plumbago 12 in. in diameter, we have been ablo 
to smelt 10 lb. of ore per hour. With a furnace 18 in. by 18 in. in 
horizontal section, 737 lb. was melted in 23 hours. Bearing in 
mind the main difference between the conditions of ordinary and 
electric zinc smelting, we may pass on to a consideration of simi- 
larities. There is no reason to believe that the reduction of the 
metallic oxides, the reactions between metals, oxides, sulphides 
and sulphates. the scorification of oxides, and, in short, the mul- 
tiplicity of complex reactions that we believe to take place in tho 
externally-heated retort, will be any different in the internally 
heated, the nature of the charge and the temperature remaining tha 
same. 


Tem perature.—With respect to the matter of temperature, that 
of the electric furnace may be as high or as low as it is 
desired to make it, within the limitations of the material whereof 
the furnace may be constructed. In the ordinary practice of zinc 
smelting, the tendency in Europe during recent years has been to 
drive the furnace harder and harder. A furnace temperature of 
1.4007C. was once thought to be high. but now 1.500 C. and upwards 
is reported. Nuch high temperatures imply, of course, the necessity 
for much more substantial furnace construction and a high class of 
refractory material. Naturally, the average life of the retorts is 
reduced. Th? actual smelting temperature—1.¢., the temperature 
inside of the retort—is about 100 deg. to 200 deg. less thin tho 
furnace temperature. In this particular the electric furnace his 
the advantage that the full temperature of the furnace is realised 
in just the place where the smelting is to be done. The amount of 
zine remaining in the residuum, whether the latter be an ash (loose 
or clinkered) or a slag. depends primarily upon the temperature of the 
smelting and the fluxing of the ore. Conditions favourable to low 
zine retention are high temperature and highly calcareous slag. 
It is possible to discharge from the electric furnace a slag containing 
less than 1 per cent. of zine. Such slags were made at Metall 
University, and other experimenters also hive done so. The ability 
to do that does not, however, imply either commercial feasibility 
or advisabilitv. It may be impossible to maintain a furnace in 
continuous operation under the conditions necessitated by the pro- 
duction of such a slag. This matter has not yet been worked out. 
The slag made at Trollhättan, during Mr. Harbord's test, was higa 
m zinc. 

Smelting at Trollhattan.— The operations at Trollhättan and at 
Sarpsborg were the subject of a report. by F. W. Harbord in 1911, 
which is the only recent source of technical information respecting 
them. Mr. Harbord conducted a test at "Trollhittan, during which 
537 metric tons of ore was smelted, the test extending through 274 
davs. The ore was essentially a zinc-lead ore, rather than a zine ore, 
and was high in silver, containing 36 per cent. zinc. 24 per cont, lead 
and 30 ozs. silver per ton. In masking deductions from the experience 
in smelting this ore we must hesitate in applying them too freely 
to the cases of what are more distinctly zine ores. Mr. Harbord 
extracted 64 per cent. of zine, 74 per cent. of lead and 46 per cent. 
of the silver as metals, which percentages would be slightly increased 
by further treatment of ceriain incidenta! products, but even’ so th? 
metal recovery would still be relatively low. Tho furnaces used 
were of the resistance type. having one large vertical electrode passing 
through the roof, the other electrode being a carbon block bedded 
in the bottom of the furnace. Each furnace smolted about 2.800 kg. 
of ore per 24 hours. The product was partly metal and partly hiuc 
powder and oxide, containing about 54 per cent. of zine and 20 per 
cent. of lead. This powder is mixed with fresh ore and recharged, 
when a larger percentage of the metal volatilised is recovered 
metal. The first operation of smelting ore alone is to be regarde 
mainly as a concentrating process for the produ^tion of a rich oxide. 
The regular charge was 109 kg. of roasted ore, 200 kg. of powder. 

| 25 kg. coke dust and 5kg. of lime. ‘This, for every ton of ors 
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to require from 900 to 1,000 calories of heat, which is equivalent to 


smelted 2 tons of powder haad to be re-smelted ; indeed, rather more 
than that, there having been an accumulation of powder during the 
run. 
Recovery of Lead.—In the ordinary retort the lead content of the 
ore is reduced and is partly volatilised, condensing with th» zinc, 
which it contaminates ; and partly remains as metal in th» residuum, 
from which it is recovered by smolting tho latter, or by jigging and 
smelting the concentrate. Tho percentage of lead volatilised 
increases with the temperature. In the electric furnace lead behaves 
in the same way, but in fusing the residuum into a slag the lead is 
given an opportunity to separate, and thus may be tapped separately, 
which in so far is an adventage. On the other hand, the desirability 
or necessity of smelting at 2 high temperature leads to the collection 
of a leady spelter, which must undergo a subsequent refining, and 
the experience at Trollhättan has indicated difficulties in the furnace 
construction because of the lead. Iam not greatly attracted by the 
possibility of smelting for lead and zinc in a single operation, much 
less by aiming also to make a matte (although that may be inevitable), 
which adds to the difficulties, nor do I see any good reason to head 
in that direction. In most kinds of mixed sulphide ores the galena 
is easily separated to a fair degrce by gravity concentration, and no 
loss need be experienced in such a separation, inasmuch as the galena 
and the blende pyrites may be easily collected in filter bins. It 
should be the policy first to subject the ore to this cheap process, 
very likely cutting out a portion of the gangue sufficiently clean 
to be discarded, and pass the galena on to ordinary lead smelting, 
also a relatively cheap process, rathor than to deliver all of the ore 
to the zinc smelting process, which must inevitably be relatively 
dear, whether it be the ordinary one or the electrothermic. 

There will be, of course, from such a treatment, a percentage of 
lead in the blende pyrites, and, being there, it will be desirable to 


extract it; but it is troublesome both in the roasting and in the 


smelting, and I conceive that the c!ectric smelter, like the ordinary 
smelter, will rather have a zinc ore without lead than with it, unless 
it cen bo obtained on terms that compensate for the disadvantages. 
It may be accepted, however, that the electric furnace will probably 
obtain a higher extraction of the lead and at less cost than is possible 
in the ordinary method of smelting, and there are some ores wherein 
the galena and blende are so intimately mixed that mechanical 
separation is impossible, which may be treated more advantageously 
in the electric furnace than in any other way. 

Condensation.—It has been assumed by some investigators that 
the difficulty of condensing the vapour resulting from the reduction 
of zinc oxide lies chiefly in the condensing apparatus. It may be 
taken for granted that the condenser connected with an electric 
zinc smelting furnace, required to deal with a relatively large quan- 
tity of vapour and operating under some conditions different from 
those existing in connection with the ordinary furnace, must be of 
dimensions and design conforming to the new conditions. It has 
been found possible to condense the zinc satisfactorily as spelter 
from the electric furnce treating zinc powder and galvanisers' dross. 
This has been done at Trollhättan, where, in the refining of crude 
zine, but 9-8 per cent. of powder has been collected. In refining 
111,794 kg. of leady spelter, Mr. Harbord obtained only 11,209 kg. 
of powder. Charles A. Weeks reports that in the refining of zinc 
dross in an electric arc furnace, during a run of 36 hours, no powder 
was made. Accepting the foregoing evidence, which is confirmed by 
experience at McGill University, the reason for the production of 
blue powder is to be sought not in the condenser proper, but in the 
character of the gas and vapour delivered to the condenser ; in other 
words, to the conditions that exists and the reactions that take place 
inside of the furnace itself. It has been found that when metallic 
zinc is simply distilled there is no great difficulty in condensing the 
vapour in a liquid form, but when the vapour originates from the 
reduction of zine oxide there is difficulty. | 

Blue Pouder.—Nearly 2!] experimenters in ore smelting by the 
reduction of zine oxide by carbon have been baffled in the attempt 
to condense à commercial proportion of the zinc as molten metal. 
The reason why zinc vapour from the electric furnace shou!d condense 
in this way has not yet been satisfactorily explained. It may pertain 
to the differences between the conditions of ordinary smelting and 
electric smelting that I have already mentioned ; it may pertain also 
to other conditions. At the present time the matter of reducing and 
distilling the zinc and condensing the latter chiefly as spelter and 
blue powder is the crucial point of electric zinc ore smelting. Until 
that has been accomplished I can sce no fu:ure for the process, 
except special conditions of extraordinarily cheap power, peculiar 
kinds of ores, &c. On the basis of ore alone, the consumption of 
power at Trollhiittan was 2.078 kw.-hours per 1,000 kg. of ore ; but 
for every ton of ore smelted about 2 tons of powder had to be re- 
smelted. The smelting of 1,000 kg. of ordinary zinc ore is reckoned 


1,047 to 1,163 kw.-hours of electric energy, these figures representing 
the cases of ordinary ores containing 25 to 50 per cent. zinc. In one 
run at MeGill University, lasting 24 hours, with a resistance furnace, 
18 in. by 18 in., Dr. Stansfield determined the power consumption 
per 2,000 lb. of ore smelted as 1,610 kw.-hours (about 1.771 per 
1,000 kg.). It has been claimed that it is possible to smelt 2,000 Ib. 
of zinc ore with 1,000 kw.-hours. 

Cost of Smelting.—Tne art of electric zinc smelting is still too much 
in its infancy to permit of much more than speculation respecting 
the probable cost. The only data of operation on a large scale 
continued for a considerable period of time that are available are 
those of Trollhittan, where electric power, labour, &c., are obtained 
very cheaply. Ifthe Trollhättan figures be applied to the conditions 
of power at £4 per horse-power per annum, labour at 12s. per cight 
hours, and other elements in proportions, electric zinc smelting on 
the basis of the metallurgic results obtained there would be out of 
the question. If it becomes possible to smelt with 1,200 kw.-hours 
per ton of ore, to reduce materially the labour and electrode costs, 
and to extract 90 per cent. of the metals, there will be some chance. 
As to the probable cost of plant, we are still greatly in the dark. 
It is hardly to be expected that the electric plant will be of any less 
cost than the coal fired. Comparing operating costs, there will be 
the same expense for administration, general charges, yard labour 
and roasting in each case. Heating coal will stand against electric 
current, say l to 1-5 tons against 1,200 kw.-hours, The relative 
consumption of reduction coal is uncertain. The retorts of crdinarv 
practice will be dispensed with, but instead of thom the electric 
smelter will have an electrode expense. The relative cost of repairs 
and renewals and miscellaneous supplies is uncertain, also the matter 
of labour. At first thought it seems that the labour on a furnace 
smelting 6,200 Ib. of ore per day ought to be less than in connection 
with 80 Rhenish retorts or 150 Belgians, but the experience at 
Trollhättan does not yet confirm that idea, though, no doubt, im- 
provement will be realised in this particular. The succcasful 
achievement of smelting zine ore in an electric furnace will probably 
be the result of learning how to run the furnace—1.e., how to control 
the process—rather than of any distinct invention. I conceive that 
the electric zinc-ore smelting furnace will be an apparatus of general 
character, such as is the blast smelting furnace for lead ore, &c. Tnis 
is to say: Lead ore may be successfully smelted in many forms of 
furnaces of the same generic character, but with variations in their 
lines that are of important economic effect. Once it has been learned 
how to run an electric furnace for zinc smelting, it will be found that 
the process can be conducted in many forms of furnaces conforming 
to the general type, wherein the principle will be the same although 


the economic results may differ widely. 


LEGAL INTELLIGENCE. 


: eae ess 
Tramway Employés’ Unions in Australia. 


In the Commonwealth Court of Conciliation and Arbitration Mr. 
Justice Higgins is still hearing evidence in the claims of the Australian 
Tramway Employé? Association against several tramway undertakings 
in Victoria, South and Western Australia, Queensland and Tasmania 
(including the Brisbane Electric Tramways Co., Municipal Tramways 
Trust, Adelaide, &c.). The claims include demands for greatly increased 
rates of wages and better conditions of labour, &c. Some particulars of 
the carlier proceedings appeared in THE ELECTRICIAN for April 12 (p. 31) 
and May 31 (p. 334). | 

Further evidence was given in support of the claims of the Union and 
this related to the ordinary hours of work, Sunday and holiday traftic, 
broken shifts, rates of pay, &c. The secretary (Mr. Prendergast) then 
submitted documents showing rates of pay and conditions of employ- 
ment in various parts oí the world. He asked leave to interrogate the 
rele with regard to a mecting they held in April last year about the 
plaint. , 

The managers having intimated that they were prepared to give 
evidence as to what took place at the meeting, his Honour refused leave 
to interrogate, without prejudice to any future application. l 

Mr. PRENDERGAST was then examined by several of respondents about 
the formation of various branches and the case for the Union was closed 


except with regard to the cost of living. : 

Mr. CAMERON, representing the Prahran & Malvern Tramway Trust, 
contended that the Association had failed to prove the existence of any 
dispute as far as Prahran was concerned, and the Trust should accordingly 
be discharged from the plaint. In December, 1910, motormen and con- 
ductors asked for 8s. a day, and that was granted. There was no other 
demand until the log was presented in 1911. "There was no convincinz 
evidence of any dispute in the interval or at the filing of the plaint. 

His Honour: What you want to meet is, was there any gricvance at 
the time of the plaint in October, 1911? Is there any evidence that the 


men in December, 1910, were absolutely content ? 
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Mr. CAMERON: The only time they approached the management about 
anv grievance was in December, 1910. 

His Hoxoun: [ am not going to say that because the men have not 
sought an interview with the management it is conclusive evidence that 
they are satisfied. 

Mr. CAMERON: Notwithstanding that, when they approached the 
management their demands were fully granted. The question is, was 
there genuine dissatistaction or discontent * 

His Honour: Jf that is your only line, E may tell you it will be utterly 
impossible for me to dismiss the case at this stage. 

Mr. CAMERON : There is a letter signed by all the men, including Mr. 
Prendergsst. 

His Hoxovn: ] don't think that is conclusive. 
whole ground. 

Wittiam THomas HILTON, chief inspector, Prahran & Malvern Tram- 
way Trust, said there were 60 permanent motormen and conductors and 
13 so-called casuals in the employ of the Trust. ‘The casuals were guaran- 
teed employment for two-thirds of a week. He had never heard any 
grumbling or discontent about wages. He had heard the statement that 
“the job was worth 10s. a day." He could recall only one man who 
spoke about the 10s. a div, but others might have made the remark. He 
regarded the rate of pay for motormen as a fair remuneration for the work 
done, The men were paid 8s. 4d. a day for a fortnight of 96 hours. dt 
was also possible for motormen to add to their earnings by saving current. 
Under the bonus system an economical driver could earn up to 11s. a 
month. He had known a man get 8s. for a fortnight without any extra 
exertion. 

Evidence was also given by Messrs. J. W. Meakin, of the Northcote 
Tramway (who said that compliance with the whole of the demands would 
mean an increased annual expenditure of £6,345) ; Henry S. Dix, engineer 
. and manager of the Prahran-Malvern Tramways (who said no complaints 
were made to him of rates of pav, &c.) ; Alex. Cameron, chairman of the 
Prahran -Malvern Tramway ‘Trust, and others. 

His Honour refused to allow Mr. Wilcox, of the Metropolitan Tramway 
Co.. to make an opening address because, he said, that matters of 
evidence and of argument would be very much mixed together, although 
Mr. Prendergast had been allowed two days to open the case for the 
Tramways Association. 

Further evidence in favour of respondents was given by Jas. Denham 
and Wm. H. T. Woolnengh (Melbourne Tramway Co.), by F. C. Hammond 
(South Melbourne Tramways) and others, and on June 29 the Court 
adjourned for about a month. 

His Honore suggested that during the vacation conferences might be 
held between representatives of the various parties, with the view of 
coming to an agreement on at least some of the points in dispute, and 
assurances were given that his suggestion would be acted upon. His 
Honour said both sides should bear in mind that they could not get all 
they wanted. Owing to the large number of claims by the Association, 
it was not likely that they would succeed in regard to all of them. He 
would urge the emplovers to concede as much as they reasonably could. 
If no agreement was come to then, he would have to make an award. 


It does not cover the 


EDUCATIONAL NOTICES. 


University of Liverpool.—The 1912-13 session commences on 
October 3rd. The courses of study in the faculty of engineering leading 
to the ordinary degree of bachelor of engineering extend over at least 

three years. They are so arranged as to afford a general scientitic 
training for those who intend. with or without graduating, to become 
engineers, naval architects. or architects and surveyors, Students 
who do not proceed to a univeristy degree may take a course of not 
less than two years leading to a certificate in engineering. The 
honours schools enable students to specialise in some branch of the 
profession, and opportunities are afforded for post-graduate work 
and research. Prospectuses may be obtained on application to the 
Registrar, Mr. P. Hebblethwaite. M.A. 


University of Sheffield.—The Faculty of Applied Science at this 
University comprises departmenta of engineering, metallurgy. coal 
mining and architecture. The courses in engineering and metallurgy 
extend over three years, and prepare respectively for the degree of 
B. Eng. or the degree of B. Met. of the University of Sheffield. The 
technical laboratory courses commence Sept. 16, but the lecture 
courses do not commence until Oct. 2. Prospectus giving further 
particulars and details of courses may be obtamed from the registrar, 
Mr. W. M. Gibbons. 

University of Durham.—At Armstrong College full courses of 
instruction are provided in mechanical, marine, civil and electrical 
engineering, naval architecture, mining, metallurgy, pure science 
and arts and agriculture. Particulars from the secretary, Mr. F. H, 
Pruen, M.A. 


Royal Technical College, Glasgow.— The diploma of this college is 
granted in civil, mechanical and electrical engineering, mining. naval 
architecture, chemistry, metallurgy. mathematics and physics, 
building and textile manufacture. The average fee per session is 
£12. 12s. New and well-equipped laboratories have been provided, 
and facilities for research are afiorded. The preliminary examination 


for candidates for the diploma begins Sept. 16, and names of can- 
didates must be sent in by Sept. 2. Day classes begin Sept. 24 and 
evening classes Sept. 20. Prospectuses (gratis) and calendar (Is. 4d. 
post free) may be obtained from the Director. 

The calendar of the college for 1912-13 has just been published and 

contains complete particulars of the courses of instruction in the dav and 
evening classes, fees, bursaries, prizes, &e. 1t is announced that the 
governors contemplate the extension and modification of the diploma 
courses in mechanical, electrical, civil and mining engineering. The 
calendar also contains lists of the associates of the college anil winners of 
prizes and certificates, and the Papers set at the various examinations are 
also reprinted. 
- Bradford Technical College.—The session 1912-13 commences on 
Sept. 16. and in the department of engineering the complete courses 
of study, each extending over three years, are arranged to qualify for 
the college diploma in civil. mechanical or electrical engineering. The 
electrical engineering laboratories have recently been considerably 
enlarged and an entirely new equipment has been installed. Par- 
ticulars of courses may be obtained on application, 

Northampton Polytechnie Institute.— The session 1912-13 will 
commence on Monday, Sept. 30. There are full day courses in 
the theory and practice of mechanical and electrical engineering. 
Entrance examinations will b» held on Sept. 25 and Sept. 26, at 
which three entrance scholarships will bə offered. The courses 
include two summer periods of about six months each spent in 
commercial workshops, and extend over four years altogether ; they 
also prepare for the B.Sc. (Eng.) of the University of London. There 
are also full and partial day courses in technical optics. The labo- 
ratories, workshops and lecture rooms are fully equipped for the 
most advanced teaching in the subjects referred to, and further parti- 
culars may beobtained from the Principal, Dr. R. Mullineux Walmsley, 
St. John-street, London, E.C. 


Sunderland Technical College.— This college provides a complete 
four years’ course of instruction for engineering and electrical 
engineering apprentices during the six winter months, Oct. l to 
March 31. Students can obtain the college diploma and (if desired) 
the degree in engineering of the University of London. An appren- 
tice-studentship pamphlet and prospectus, which can be obtained 
from the Principal, Mr. V. A. Mundella, M.A., gives further par- 
ticulars. Entrance examination on Sept. 6 and 7. 


Imperial College of Science and Technology.—The courses of in- 
struction in engineering provided by this college fall mainly under 
one of the following heads :— 

(a) Diploma courses for the associateship of the City and Guilds 
Institute in civil and mechanical enginecring and in electrical engineering. 
For admission to these courses candidates are required to pass the 
entrance or matriculation examination of the college in September. or 
to have passed the matriculation of the University of London in certain 
subjects, The courses of study cover a period of three years. (b) 
Special or partial courses for a limited number of students whose know- 
ledge and experience enable them to engage in rescarch work or to omit 
part of the regular diploma courses. (c) Advanced specialised courses 
for post-graduate and other duly qualified students. Among the pro- 
jected special courses are those on the design, construction and manu- 
facture of electrical machinery, which will be under the general super- 
vision of Prof. Mather, E.R.S. 
will be given by Mr. W. E. Robson, M.EE.E. ; and lectures will he given 
by Mr. Miles Walker, M.A., M.I. E. E., of the British Westinghouse Co. 
Prospectus of the college may be obtained from the Secretary, City and 
Guilds (Engineering) College, Exhibition-road, S.W. 


The Illumination of the National Democratic Convention 
Hall at Baltimore.—The ^ Electrical. Review & Western 
Electrician ” gives an account of the special methods employed 
to illuminate the large hall used in connection with the pre- 
liminaries of the forthcoming presidential election in the United 
States. The floor space available was 60,000 sq. ft. and the 
seating accommodation, including that in the temporary 
galleries, 15,166. After a most thorough investigation, the 
Convention Committee was convinced that the flame-arc lamp 
was the most suitable for the purpose on account of the splendid 
illuminating qualities and the low operating and maintenance 
cost. It was. therefore, decided to instal 49 multiple flame-are 
lamps with light opalescent globes for operation on a 110-volt, 
60-cycle alternating-eurrent circuit. In order to obtain a high 
and uniform illumination, the lamps were arranged in 10 rows. 
In the four centre rows, directly over the speaker's platform 
and the seats of the delegates, there were seven lamps per row, 
spaced 25 ft. apart. In the remaining rows there were alter- 
nately three and four lamps. The height of the lamps was 35 ft. 
above the main floor, and over the galleries 45 ft. 


Lectures and drawing-office instruction | 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


BRITISH NOTES. 

Aberdare.—4An inquiry was held last week into the Council's appli- 
cation for sanction to a loan of £12,000 for extending the plant at the 
electricity works, &c. 

Col. T. PhuirLIDPS said the £12,000 was for the extension of the electric 
supply cables to the suburban areas, end also for the supply of electric 
current to the tramways. The electric lighting department had been 
eminently successful, the number of units sold in the quarter ended June 
30, 1911, being 32,600, and the revenue £223. 13s. 1d., whereas for the 
quarter ended June 30 last the units numbered 77,693 and the revenue 
amounted to £616. 10s. The consumers had increased in the last three 
months from 217 to 270, and there were a large number of applications 
outside the compulsory areas for light. 

The consulting engineer (Mr. S. Selon) and the engineer and manager 
of the electric lighting department (Mr. A. J. Abraham) gave evidence and 
supplied technical details of the extensions. 


Barnes.—Tho electrical engineer (Mr. C. S. Davidson) suggests 
the rearranging and raising of tho height of the lamps as a satis- 
faetory way of improving the lighting at the junction of Church- 
road and Castelnau. During the past month the equivalent of 
823 8c.p. lamps were connected to the undertaking. 


Belfast. —A sub-committee has been appointed to select a site for 
a new generating station. 


Braintree, —The Roads and Lighting Committee are considering 
the question of the advisability of applying for a provisional order. 


Cheam.—The Parish Council have resolved to adopt electric 
lighting in thos2 streets in which electric supply cables are laid. 


City & Guilds of London Institute.—On the report of the delegacy 
charged with the management of the City and Guilds (Engineering) 
College, the Council of the City and Guilds of London Institute 
recently awarded the diploma of Associate of the City and Guilds of 


London Institute to 63 matriculated third-year students who had 


completed a full cours? of instruction as prescribed by the Council in 


civil and mechanical engineering and to the following students in 
electrical engineering :— 

F. L.Otier, J. Rosen, B. S. Lion, C. P. Smith (Siemens Memorial Medal), 
E. A. Beavis, €. F. Pittman, T. H. Solomon, E. Hutchison, A. J. Dann- 
horn, A. C. Pet l, P. Varadachiri, G. C. Clark, L. A. MeDougald, €. J. 
Hews, M. H. J. Mitchell, H. €. Burrowes, G. T. McHatton, E. L. A. 
Mathias, D. Milner, €. G. Penzyotopoulos, R. R. G. Mann and A. M. 


Searle, 
Coal-cutting Machinery.— Part of the case of the miners’ demand 
for an advance of 5 per cent. in wages is hased on the progress made 


in the introduction of coal-cutting machiney in the pits of the Con- 
ciliation Board area. 

Th» substitution of machines in place of hand-cutting has largely 
increased the output per man employed and reduced the cost of produc- 
tion. In the Yorkshire and the North Midland district in 1909 coal- 
cutting machines produced 4,444,394 tons, but in 1911 5,623,816 tons 
In Liverpool and North Wales the total production of 
coal advanced from 16,175,294 tons in 1910 to 16,498,734 tons in 1911, an 
increas^ of 2 per cent., the amount of coal cut by machinery increased 
from 983,224 to 1,182,828 tons, an advance of more than 20 per cent. In 
the Midland and Southern districts 1 ton in every 54 tons is now cut by 
machinery. It was urged that this change had materially lessened the 
cost of production. In Yorkshire and the North Midland district the 
number of persons employed increase] by 8,066 between 1909 and 1911, 
but the output of coal increased by 4,092,304 tons. The individual ont- 
put per man had increased from 332 tons to 351 tons. In Liverpool and 
North Wales the output per person employed increased from 287 tons to 
293 tons, andin the Southern and Midland area the output increased from 


25,777,098 to 26,774,049 tons. 

Hospital Lighting.—Arrangements have been made for wiring the 
main building of the Worthing hospital. The Collet Memorial Com- 
mittee have offered, as a memorial to the late Dr. Collet, to provide 
a complete X-ray apparatus for use in the hospital. 

Light Railways.—The Board of Trade have confirmed an order 


transferring to a company the powers conferred upon the Urban 
Councils of Quarry Bank, Brierley Hill and Rowley Regis by the 


were obtained. 


investments. 
. highway authorities amounted to £1,177,438, and, in addition, the 


2) ae 


Quarry Bank, Brierley Hill and Rowley Regis Light Railway Order, 
1903, and amending that order, &c. | 


Liverpool.—A special sub-committee has been appointed to report 
upon the electricity supply undertaking and particularly as to the 
arrangements of the staff in view of the resignation of the consulting 
engineer, Mr. A. Bromley Holmes. 


L.C.C. Tramways.—The London County Council have made 
arrangements to fix large number plates on their tramecars and to 
distribute free route maps of the tramways. Each route will have 
à separate number, and that number will be prominently displayed 


on all the cars operated on that route. p PX 


Lossiemouth.—The Town Council have resolved to proceed with 
an electricity supply scheme for the burgh, and Mr. J. Alex. Bell, 
of Aberdeen, has been appointed consulting engineer. 


Maidstone.—The tramways manager (Mr. Lambert) has prepared 
a report on trackless cars and motor 'buses for the Tramways Com- 
mittee, and the matter will be discussed at the next meeting. 


Motor Omnibus Rating.—The question of the rating of motor 
omnibuses is being keenly discussed in municipal circles at present. 

The matter was raised by Croydon Corporation, who are seeking 
Parliamentary powers to levy a rate on motor omnibuses in their muni- 
cipal area, and Richmond Council have now convened a conference of 
neighbouring Councils for September in order to consider the whole 
question of motor omnibus control, Amongst those who have accepted 
invitations are Teddington, Heston and [sleworth, Kingston, Willesden, 
Malden, Chiswick, Barnes, Wimbledon, Esher and. Hampton Councils. 

The Association of the London Borough Councils (the Standing Joint 
Committee) are also debating the subiect. | 


Municipal Tramways and Overhead Telephone Wires.-—Last week 
Dundee Tramways Committee considered a communication from the 
Secretary of the Municipal Tramways Association as to overhead 
telephone wires. 

The letter pointed out that several cases had come under notice where 
the Post Office euthorities were seeking to place new bare telephone wires 
over trolley wires, and calling upon the local authorities to erect. guard 
wires to protect same. ‘This seemed to be a reversion to an old and 
obsolete practice. In many towns the National Telephone Co. agreed 
to either cable or put underground the telephone wires, and thus avoid 
the necessity of guard wires. The Post Office, however, appeared to be 
going back on this commendable practice. Accordingly, the association 
approached the Postmaster-General on Mav 10 with a view to his re- 
ceiving a deputation on the subject, but up to the present they had not 
received a satisfactory reply. The letter requested that, in the event of 
Dundee being asked to erect guard wires under these conditions, they 
should refuse to do so until the point in dispute between the association 
and the Post Office had been settled. In doing this they would be follow- 


ing the lead of Manchester, Sheffield, Leeds, &c. 


The Tramways Committee unanimously agreed to do as the Association 
LÀ v e 


suggested. 


Peterborough.—The blowing of the Cathedral organ is to be per- 
formed electrically in future, 
has recently laid a cable for supplying the necessary current. 


Presentation.—On the 14th inst., Manchester Corporation Elec- 
tricity Committee presented the chairman (Mr. Geo. Howarth) and 


Mrs. Howarth with a silver tea service in commemoration of their 
golden wedding. 


Road Board Report.—The second annual report of the Road 
Board states that from the constitution of the Board [in May, 1910, 
to March 31 last the income was £2,184,314. 6s. 11d., made up of 


£1,292,860. 19s. 11d. from motor spirit duties, £863,530. 17s. 5d. 
from carriage licence duties, and £27,016. 9s. 7d. from interest on 


Grants and loans made to county councils and other 


Board intimated their willingness to grant £875,000 to assist the 


construction of a new western approach road to London. 


The new road, which is to be constructed bv the London and Middlesex 


County Councils, will extend from the western end of West Cromwell- 
road to Hounslow, via Hammersmith and Brentford ; and a communica- 
tion has been received by the Board from the L.C.C. containing sug- 
gestions with reference to modification of the scheme. 
propose to continue negotiations in regard to the scheme, as suggested, 
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and they think it would be inadvisable to take up other schemes involving 
any large expenditure until a final decision has been arrived at in regard 
to the western approach road, which they consider one of the most 
desirable works of its kind in the public interest at present. ON 


- Safety of Life at Sea.— The report of the Merchant Shipping 
Advisory Committee on the statutory regulations as to hoats and 
life-saving appliances has recently been issued, and deals with a 
varlety of topics, including the use of searchlights and wireless 
telegraphy :— 

Scarchlights,—Tn regard to the provision and use of searchlights in 
large passenger vessels, the report states that a searchlight would be of 
value in certain circumstances-—ey., in. picking up an unlighted buoy, 
rock land, iceberg or icefield, in. passing through a canal or for salvage 
purposes. On the other hand, the use of searchlights would be attended 
by many disadvantages, such as the following : (1) Dazzling the observers 
on board the ship making use of the lights, especially if the lights are 
badly placed ;. (2) general danger to navigation owing to the blinding 
effect on those on board other vessels and to the possibility of the naviga- 
tion lighis of the vessel exhibiting the searchEght being obscured ; 
(3) temptation to make land, buoys, &c., by placing too much reliance on 
picking up the marks by means of the searchlight; (4) false security 
when in the vicinity of ice or other dangers; (5) the danger of sezrceh- 
lights being mistaken for powerful electrice lights from lighthouses, 
especially in thick or hazy weather, and of searchlights having the effect 
of screening shore lights from passing vessels. In the opinion of the 
Committee the disadvantages of searchlights seem so greatly to out weigh 
their advantages that their adoption in the mercantile marine would, in 
th i^ opinion, be most inadvisable. 

Wireless Tleqraphy.—-Vhe report of the sub-committee on wireless 
telegraphy, which has been adopted by the General Committee, recom- 
mends that all forcign-going vessels, British and foreign, carrving pas- 
senters from or to the United Kingdom and having on board 50 persons 
or more (including both passengers and crew), shall be required to be 
equipped with radio-telegraphic apparatus. No recommendation is 
made as regards home trade vessels carrving passengers in view of the 
fact that another sub-committee is considering this question. If Par- 
liament compels any of the cargo vessels to carry wireless installations, 
the owners of such vessels should, the sub-eommittee think, be reimbursed 
out of public funds for any expenditure imposed on them by complying 
with such compulsory. requirements. As regards the range of the 
installations to be provided, they are of opinion that in the foreign trade 
an installation capable of a normal range by day of 100 miles over sea 
will be effective for life-saving purposes. ‘The minimun range necessary 
for the home trade passsenger vessels depends very largely upon the 
locality in which the vessel is trading. ‘The space occupied by the 
installations should not be added in caleuliting the tonnage for any 
purpose. The sub-committee are also of opinion that in the case of all 
vessels compulsorily fitied with wireless telegraphy the regular installa- 
tion should be supplemented by some form of energy-transmitdang 
apparatus emploving accumulators or dry cells, or some other effective 
supplementary motive power, and capable of working for not less than 
four hours after the current supplied by the ship's engines has failed. 
They also recommend that all forcign-going vessels compelled to be 
equipped with wireless apparatus should be required to carry one fully 
qualified operator, and in addition such assistants as will enable a con- 
stant watch to be maintained during the absence of the operator. Such 
assistants must possess sufficient experience to be able to recognise at 
once a distress or danger signal, but they need not be qualified either to 
leceive or to send messages. 

Shipston-on-Stour.—The Council have agreed with Messrs. Brown 
& Parsons in regard to public lighting. 

+ The firm undertake to light the town from Sept. 1 to April 23, inclusive, 
with 43 electric lamps of 25 c.p. each for £68, any extra lighting required 
to be charged for at the rate of 2s. 6d. per hour, with a deduction of 2s. 6d. 
per hour for the time that the lamps are not lighted. Messrs. Brown & 
Parsons will pay the expenses of obtaining a provisional order, &c.. the 
Council only being liable for the £68 payable in monthly instalments of 
#8. 8s. lOd. 

. Textile Mill Driving.—In the extensions of the Welsh Flannel Co.’s 
lower mill at Holywell the looms and spinning machinery are to be 
driven by electric motors. The generating plant includes two Belliss 
engines and dynamos, The whole of the electrical plant has been 
supplied by the Lancashire Dynamo & Motor Co. 


Unemployment Insurance.— he following additional decisions by 
the Umpire on Unemployment Insurance have been published :— 

Contributions are payable in respect of workmen employed by electrical 
engineers and engaged as armature disc notchers and stampers and core 
builders, 

Workmen employed. by an electric light and traction company and 
engaged in repairs to boilers, dismantling same for inspection, aud in 
reptirs to engines in a power station. 

‘Tool sharpeners employed in a tramway department, 

Persons engaged im repairing controllers on tramears. 

Workmen engaged in building upon the site switchboard galleries for 
electric stations, &c., and in the preparation of the material for such on 
site, 

Workmen employed. by a firm of electrical and general engineers and 
engaged wholly or mainly in the manufacture of transformers (excluding 
the coil winding), as toolsmiths, toolmakers. 
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Persons described as electrical. wiremen and engaged in installing 
electric light or bells on ships. 

Workmen deseribed as fitters, smiths and lathe hands working at small 
machines in tramway companies’ shops, drilling and turning, boring and 
fitting parts requi.cd for supplying men repairing vchicles. 

Electricians end wiremen employed. in the instellation and main- 
tenance of electrical machinery or wiring for electric lighting and power. 

Workmen employed by railway companies and described as crane 
drivers, cranemen, dynamo attendants, electric fitters and assistants, 
electric linesmen in works, men engaged in manufacture and repair of 
electric machinery, electrice wiremen, &c. 

Employes in carriage and waggon works of railways, including electric 
fitters and assistants. 

Workmen emploved by a locomotive company and eng.ged as electric 
welders, electricians, &c. 

Workmen employed. by an electric supply company, end described as 
electrical fitters employed wholly or mainly in repairs to electrical 
machinery and switches ; pattern makers; boiler fitters (and their 
labourers), repairing boiler and heater plant; wiremen end wiremen's 
labourers (if employed mainly in connection with the installation and 
repairs of machinery and power conductors in buildings); boiler and 
pipe coverer; engine fitter engaged in dismantling, repairing and 
erecting engines. . 

Workmen employed by a firm of engineers and engaged in the manu- 
facture and assembling of main switchboard parts, a; electricians and 
wiremen, running wire, tubing, &c., to buildings. 

Workmen employed by a cable and construction company in their 
mechanical engineering shop, and engaged in the manufacture and 
assembling of parts of electrical distribution appliances, such as feeder 
boxes and pillars, joint boxes, network boxes, service boxes, &c. 

The Umpire has decided that contributions are not payable in respect of 
the following ; 

Workmen employed and described as truckmen employed in a tram- 
way department examining trucks and brakes. 

Workmen employed by a firm of manufacturers of silk shades for gas 
and electric light fittings, &c., and engeged wholly or mainly in cutting 
and sewing silk on to wire frames, or making wire frames for above. 

Workmen employed by a firm of interlocking signal makers, and 
engagcd in making and fixing electric signalling instruments, making 
cases for same. 

Workmen cmploved i1 the installation of teloph:nes. 

Machine cleaners, whilst employcd wholly or mainly in cleaning 
machinery. 

Switchboard attendants cmployed wholly or mainly in attending to 
switchboards, and not employed wholly or mainly in maintenance ond 
repair of electrical machinery and conductors. 

Workmen employed by a local authority as truckmen in the tramweys 
department, examining trucks and brakes, 

Workmen employed by an clectric supply company and engaged in 
cleaning. overhauling. repair and general maintenance of arc lamps end 
incandescent lamps ; carpenters and assistants making removable meter 
brackets; meter fixers, fixing removable meters and hrackets; fuse 
hands; boiler cleaners ; and wiremen fitting up temporary wires gnd 
appliances in the show room, making joints and carrying out experiments 
and tests. 

Workmen employed at collieries engaged wholly or mainly in inspecting 
and adjusting the electrical installation. 

Workmen employed by railway companies as electric armature 
winders, dynamo attendants and electric linesmen and wiremen (except 
in works), electrie telephone attendants, and men engaged in manu- 
facture and repair of electric instruments. 

Workmen employed by a firm of electrical engincers, and engaged 
wholly or mainly in the work of telephone wiring and repairs. * 

Workmen employed by an electric supply company as boiler cleaners, 
crane attendant, coal labourer, fireman. 

Workmen engaged wholly or mainly in pickling brass castings for parts 
of the electrical appliances and in connection with railway signalling 
and safety appliances. 

Pattern makers wholly or mainly engaged in making patterns for use 
in connection with the manufacture of electrical appliances used in 
connection with railway signalling and safety appliances. 

Workmen employed. in the manufacture of electrical appliances for 
railway signalling and for clectric control of railway signalling installation. 

Workmen employed by a firm of engineers and described as labourers, 
unloading cable, and workmen adapting gas and candle fittings for 
electric light, making parta and assembling magnetos and repairing same, 
making switches and cut-outs for motors and X-ray and medical coil 
work. 

Workmen employed by a wireless telegraph company end engaged 
in making scientific instruments, other than toolmakers, or those engaged 
in the maintenance and upkeep of the machinery or buildings; in 
superintending and assisting in superintending the erection and mam- 
tenance of stations, and employed not wholly or mainly by way of 
manual labour; or as works manager and assistant and foreman. 

Workmen employed. by a firm of motor accessory manufacturcrs, 
engaged wholly or mainly in the manufacture of switehboerds, switch 
and lamps for electric lighting on motor cars, or planing aad sandpapering 
sticks for cape hoods and making switch boxes. 

Workmen employed. by a firm of electrics! engineers, and engaged in 
making fuses from’ cut tubes made of fibre, &c., and fillirg same. 

Workmen employed by an iron and steel company ard described as 
lamp trimmers trimming electric lamps. 
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THE ELECTRICIAN, AUGUST 23, 1912. 841 


-————— — — —————————— —O—OÁ———————————————— —— ER am 
Chili.—AÀ consular report states that electric light machinery was 


Workmen engaged in making and assembling metal parts of sparking 
plugs with porcelain and other insulators. f imported at Iquique in 1911 to the extent of 105 metric tons, com- 

Workmen employed by the General Post Office as wood machinists, pared with 16, 26 and 135 tons in 1910, 1909 and 1908, respectively. 
and engaged in making arms for telegraph and telephone poles, telephone 
cabinets, casing and cover for electric light wires, cabinet work for China.— Machinery | Imports.—Imports at  Mengtsz in 1911 
telephones, packing cases, &c. — included machinery and fittings valued at £51,625 (compared. with 

Workmen emploved by a railway company and engaged in erecting | £17,376 and £6,742 in 1910 and 1909 respectively) and telegraph 
telegraph poles and wires, being chiefly for the purpose of maintenance materials £2,969 (£3,553 and £827). i 

Gross imports of electrical machinery at Shanghai in 1911 were 

valued at £105,822, and the net imports at £82.402 (compared with 


and renewals. 
Workmen employed in the tramwavs department of a county council, 
and engaging in inspecting material for tramway service. ke Riot : 
Workmea engaged in screwing, turning, boring, enamelling and boxing £62,287 and £66,656 in 1910 and 1909 respectively). 
Customs Decisions.—4An ordinance dated May 22. 1912, provides 
that machinery and parts thereof which the Governor in Council 
may specify, including electrical and mining machinery, steam. oil, 


conduit fittings for electrical wiring. 
Wellingborough.—The Council have been offered the option of 
gas and hot air engines, may be ijported into Fiji duty free. The 
duty was formerly 7} per cent. ad val. 


purchasing the local electricity works at £27,000, but as the High- 
ways Committee report that this sum is far beyond the value of the 
undertaking, the question of purchase will not be considered until a 
Egypt.—Tramways in Alexandria. —A consular report states that 
the circular tramway line in tho town is proceeding apace, and tho 
tramway company whose line connects the suburbs east ward of the 


modified offer is made. 
Wireless Telegraph Notes.—At the Zeppelin Company's depot at 
town have under consideration a scheme for increasing the double 
to a quadruple track as far as Bulkeley Station. 


Frankfort-on-Main a completely equipped station for wireless 
telegraphy has recently been erected and put into operation. It has 
a range of 600 km. The plant is of the singing-spark type. and it SHOE 
is understood that if the apparatus proves successful for communi- Machinery Imports. at Alexandria,—The imports in 1911 included 
cation with airships it will be fitted to all the Zeppelin airships. i e machinery (including gaa and petrol engines) from the United 
: : i in d : inedom £50,798 (compared with €48,099 in 1910), Germany £31,647 
It is announced that a wireless telegraphic station is to be installed (£23,178), Switzerland £27,828 (£11,145) ; total, including oth +r countries, 
shortly at the Vatican under the direction of Signor Marconi. £136,727 (£108,801). S:ationary steam engines, United Kingdom 
£65,897 (£55,845), Germany £9,107 (£6,193), Italy £8,048 (£5,916), 
Switzerland £3,738 (£3,044); total £90,327 (£74,636). Rolling stock for 


COLONIAL AND FOREIGN NOTES. R 
railway and tramways, United Kingdom £1.031 (£55,472), Belgium 


Argentina.—The '* Review of the River Plate " says Curuzú Cuatai | £6,407 (£33,871); total £26,608 (£94,724), Other machines and parts, 
(Corrientes) Municipality have placed a contract with Mr. I. Iturriaga | United Kingdom £91,276 (£53,229), France £31,937 (£22,031), Germany 
for the erection and equipment of electricity supply works. £39,909 (£21,957), U.S.A. £47,575 (£25,894) ; total £232,461 (£135,307). 

The Comision de Fomento of Vera (Santa Fé) have applied to the Electrically Propelled Ship.—It is announced that contracts have 
been let by the Montreal Transportation Co. by which. it is stated. 
the Canadian canal trade will have the first electrically propelled 


merchant vessel ever built. 


Germany.— Electric Power Scheme.—A company has been formed 
at Stettin, with a capital of £111.425. for supplying electric current 
to Stettin, Greifenhagen, Ueckermünde, Prenzlau and neighbourhood, 

The existing Stettin electricity works has been tiken over bv the 
The municipality of Stettin and other local authorities are 
The electric power stations erected 


ment of electricity supply works. 

It is stated that the Cia Alemana Transatlantica de Electricidad have 
purchased the power houses and the electric supply concessions of the 
cities of Nan Juan and Necochea. Both plants are to be extended. 

The electric lighting station at General Paz (Buenos Ayres) was inau- 
gurated in the latter part of July. 

The United River Plate Telephone Co. have been authorised by the 
Government to build a direct telephone line from Rosario to Santa Fé. 


' Australasia.—Wanganui (N.Z.) Borough Council have granted 
permission for the erection of an elevator, in the form of a tunnel and 
shaft. with an clectrically-worked lift, at Durietown, a suburb of 
Wanganui. 

Australian Contracts.—4As a result of investigations recently made, 
the Victorian Government havo issued directions to the Victorian 
Railway Commissioners that, ‘taking into consideration the 
quality, time of delivery and price of the goods, orders are to be 
given to British manufacturers as against foreign tenderers. When- 
ever the Commissioners recommend an order for a contract to be 
entered into with a foreign tenderer, thev must for tho future ex- 
plieitv state their reasons in a Memorandum to the Minister, who 
will then decide in view of all the circumstances presented to him.” 

From a statement made by the Victorian Premier it appeared that 
tenders from reputable business houses in England had been rejected 
for tyres, wheel centres, axles and blooms because the chief mechanical 
engineer, studving the matter from the standpoint of public safety, said 
that the goods were not sufficiently known to him to warrant their 
acceptance at the prices, although in some cases the prices were lower 
than those of the accepted tenders. It was found that many of these 
firms had been for many vears supplying most of the other Australian 
States in those particular lines, and that the specifications for their goods 
complied with the requirements of the British Board of Trade. Offers 
from firms of this character in future shall not be rejected on the ground 
of the goods not being known, but that where their business has been so 
Widespread with British and Australian railway comparies and States, 
if their prices do not justify acceptance of all their tenders, trial orders 
should be given to them to test the durability of their goods. . . . Unless 
there are good and sufficient reasons, endorsed by the Commissioners, 
for the acceptance of the higher tender, the lowest tender should in the 
ordinary course of business be accepted. 

It is stated that a similar investigation into the practice as to tenders, 
&c., is being made by the New South Wales Government. 

Bolivia.—H ydro- Electric Works.—Sciior Juan M. Canovas is making 
surveys for the erection of a plant to generate electrical energy by 
hydraulic power, for the supply of electric light to the North and 
South Yungas districts, and for use in the Yunges forests. It is pro- 
posed to extend the electric tramway from La Paz to the Yungas for 
the transport of timber. 


: Canada.—A company at St. Catherines, Ontario, with a capital of 
about £205,500 has been incorporated for manufacturing electric 


motors, dynamos, transformers, switches, &c. M 


companv. 
interested in the new undertaking. 
in various parts of the province are also reported to have caused an 
increased sale of small agricultural machinery. Threshing machines 
driven by motors have been sold in considerable numbers, and the sl 
of steam traction engines is said to have decreased. 

Swinemünde Port Improvement.—The Aktien-Gesellschaft Hedwig- 
shütie, of Stettin, intend to build three electric cranes for dischirging 
coal and other bulk cargoes at Swinemiinde. 

Tramways in Westphalia.—1n Westphalia and the Rhenish provinces 
all the industrial towns are being linked together by tram lines. and the 
municipalities find it a good investment to build electric lines in every 
direction and issue cheap tickets to workmen. 

Imports and Exports.—The value of the exports remains stationary 
at £10,800,000. Imports of electrical goods increased from £1,450,090 
to £2,350,000 in 1911. The value of electric motors and machinery 
exported increased somewhat, but the value of electric lighting appliances 
and cables decreased. These figures prove that German el-ctrical works 
found sufficient outlets in home markets, and did not need to look to 


foreign markets. 
Honduras.—The total value of imports of electrical supplies during 
1911-12 was £4,876, of which the U.S.A. supplied £4,385 and Ger- 


many £491. 


Italy.—The communal authorities of Vicenza have been authorised 
to construct an electric tramway from Vicenza station to the level 


crossing on the Vicenza-Schio line. 


Norway.—Electric Power Schemes.—A firm near Larvik are har- 
nessing the Hogstadfos Falls and the erection of th» transmission lin? 
to Larvik has already been begun. 

A company have received Government permission to make the neres- 
sary expropriations for the Javing of an electrie cable from the Boil -fos 
Falls in the Nidelven River to Vindholmen, near Arendal, with a branch 
to Staknes, for transmitting electrical energy equivalent to 20,000 n.r. to 
30,000 H.P., for the electrical smelting of iron and steel, &c. 


Russia.— A consular report from Kharkoff states that the municipal 
tramway is being extended and the plant of the central electric 
power station is being enlarged by the addition of two Diesel engines 
of Russian manufacture. Two 2,300 kw. steam turbine generators 
are shortly to be put down. 

At Mariupol in 1911 the receipts of machinery increased from 465 to 
861 tons. The bulk of this was of German and Belgian origin, and con- 


sisted of electrical and mining, amongst other, machinery. 
At Nicolaiev no decision has yet been arrived at as to whether the elec- 
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trification of the tramways should be undertaken by the Municipality or 
a company, 


South Africa.—.A Draft Ordinanee has been read for the first time 
in the Provincial Council of the Cape of Good Hope to authorise the 
raising of a loan of £45.000 by Worcester Municipal Council for sup- 
plementing the water svpply by taking water from the Hartebeest 
river, and for the installation of a telegraph or telephone system in 
connection with the waterworks. 


Spain.—Jm ports of Electrical Machinery, &-c.—Tmports at Bilbao in 
1911 included electrical. machinery and fittings from the United 
Kingdom 37 metric tons (compared with 42 tons and 22 tons in 1910 
and 1909 respectively), Germany, 125 (146 and 417). Belgium, 65 
(56 and 40), Netherlands (probably German) 39 (7 and 33), and ot her 
countries 5 (33 and 12); other machinery and engines, agricultural 
implements, &c., United Kingdom 1,830 tons (1,822 and 1.837 in 
1910 and 1909), Belgium 2.047 (2,985 and 1.028). Germany 692 (551 
and 452), United States 496 (25 and 1.138), Netherlands (probably 
German) 39 (7 and 23), and other countries 5 (33 and 12). 1t is 
stated in regard to electrical machinery that foreign makers have an 
advantage over British firms as the former have showrooms and 
travellers in the district. 


Switzerland.— Railway Electrification.—A_ report has been drawn 
up relative to the electrification of the Swiss Federal Railways. It 
is estimated that 450.000 H.P. to 550.000 H.P. must be developed and 
thet sufficient water-power can be harnessed for this purpose. In 
the case of the St. Gothard line the installation would cost £2,700,000, 


es d 


and the annual working expenses are estimated at £402,640. 


Telephony in Rhodesia.—The Administration of Southern. Rho- 
desia is making eifurts to provide telephone facilities for farmers 
and to link up scattered communities, &c. 

There are about 4,50) miles of trunk or town lines in Southern Rho- 
desia, and under a new scheme farmers may now select a centrally 
situated farm or store in their district, which will be connected with the 
nearest trunk Hine. No charge is to be made for the connection, but the 
usual ‘cell charges ” will be paid by farmers taking advantage of the 
new arrangements. 


Turkey.—Conrrssion for Lighting and Traction at. Aleppo.—The 
concession applied for by a German company in 1911 for the con- 
struction of tramways and the electric lighting of the town has not 
yet been granted, says a recently issued Consular report. 


United States.—-Electrie Traction in Oregon.-—A consular report for 
1911 states that there has been a considerable extension of electric 
lines, particularly in Oregon.. The Oregon Electric and United Rail- 
ways are constructing about 156 miles of new electric lines in Oregon. 

Exrports,—The value of electrical appliances brought by railway to 
Port Townsend and exported to the Far East was £109,124 in 1911 
(against £07,142 and £56,945 in 1910 and 1909), and of copper and copper 
manufactures £308,559 (aginst £125,484 and £47,200). 

El etri^ity Supply.—An electric lighting undertaking, to cost £400,000, 
is being established at Nisqually (Tesoma). 

Electric Power for St. Louis. District. —A British consular report says 
there is no doubt that the manufacturing interests of this district will 
inerease in time, as not only is there much coal, but also companies are 
being formed to harness the available water-power by building dams and 
erecting electric plants, 

Charges for Electricity in St. Louia.—A commission appointed by the 
(Sty of St. Louis to investigate the Electrie Lighting Co. having recom- 
mend «da greai reduction in the price charged the consumer, the company 
has voluniarily reduced its rate as follows: 51d. per unit for the first 
four units consumed per month for each of the first four active rooms, 
and 33d. per unit the first 21 units consumed per month for each of the 
active rooms in addition to ihe first four, plus a charge of 3d. per unit 
for all energy in excess.of the above-mentioned quantities. AH rooms 
except three bedrooms, bathrooms, basement, garret, closets and porches 
shall be counted as active. The minimum charge per month will be 
4s. 2l. " : 

Electric Raibeays.—Many schemes for electric lines, some connecting 
small towns with railways, are in contemplation or operation, and it is 
said that such lines will pay to buill if the territory through which they 
run averages 900 persons to the mile within a limited distance on each 
side of the track. ‘There is room for more railways. The railways in 
the large cities also face the demand of the punlic to replece their smoke- 
making engines with some other type or by electric traction. 

San Francisco.-—On Sept. 30, 1910, there were 040 industrial estab- 
lishmenis in San Francisco, emploving 24.000 hands. The motive power 
used is oil or water-generated electricity. At present 446,000 H.P, is 
developed from 1.070 water wheels, and it is estimated that 0,000,000 H.P. 
can still be developed from the water power available in the State of 
California. San Francisco has 102,000 telephones in use. 


Venezuela.—In the year 1910-11 electrical apparatus and fittings 


imported were valued at £4,030, of which £3,360 came from the 
U.S.A. 


department showed an income of £17,134 (£16,351). 


depreciation, leaving a balance of £6,926, 


jn use two venra, 
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ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Cardiff.— The accounts of the electricity department for the year 
ended March 31 show capital expenditure £279,100 (increase £6.850) 
of whieh £70,141 has been repaid or contributed to sinking funds. 

Revenue was £18.:367. (compared. with £45,455), working expenses 
were £28,808 (£27,638). interest and sinking fund required. £17,101 
(£16,900), and net profit was £2,458 (L908). Average price obtained per 
unit was 2-194. (2-1941.) and power station cost per unit was Q:115d. 
(O-417d.) Units generated were 6,450,436. and sold. 5.290.458. 
are 99 ares and 550 incandescent lamps for public lighting. 
maximum supply demended was 2,813 kw. i 

The gross capital expenditure on the tramways is £783,051 (increase 
£2,131) of which £203,422 has been repaid. Year's revenue was £144,924 
(£135.395), working expenses were £70,771 (£70,342), gross. profit. was 
£65,150 (£58,953), interest required €24,327 (£21,510) and sinking fund 
£23,079 (22.924), leaving net profit £18,523. (£12.03. Passengers 
carried were 27,561,652 (25,652,830), ear-miles run 2,586,421 (2,472,542), 
and units used 3,864,260 (4.000.792), Average total revenue por car- 
mile was 13:424. (13-124.). end working expenses (including power) were 
64380. (0470.1... "The average fare charged per mile wes 0773/51. 

Jn his report on the tramways department, the city clectiie:l engincer 
and manager (Mr. Arthur Ellis) seys the parcels delivery svstem, which was 
in operation six months of the year, produced an income of £124. ‘The 
sale of energy by the tramways department to the eleciric lighting 
Qut of the surplus of 
£18,523, £4,659 has been voted to relief of rates ard £6,947 transferred to 
Since the tramways were put 
in operation 10 vears ago they have always been self-supporting. The 
increase in working expenses is largely accounted for by increases of 
£1,753 in wages and the expenditure of £1.42) on uniforms which will be 
The increase of £521 in power station expenses is more 
than balanced by an increase of £753 for sele of energy to the electric 
lighting department. Fucl cost 0-283d. per unit sold or used on cars 
(compared with O-279d.) and total cost of production 0-415d. (0-4174.). 
Qver 60 per cent. of the out put of the station was for purposes other than 
tramways. As a result of the use of meters on the cars the units used 
show a reduction of 136,532 although the miles run increased 110,579. 
The number of cars in stock is 130. 

In regard to the electric lighting undertaking Mr. Ellis says the average 
price obtained was 2-19d. per unit (the seme as in the previous vear); 
311 additional consumers were connecied, making 2.417, with total 
connections equal to 310,316 30-watt lamps (increase 27,537). There 
are 621 motors (--4,097 H.P.) connected. 


Dartford.—The accounts of the electricity undertaking for the year 
ended March 31 show capital expenditure of £13,661, an increase of 
£53 over previous year. 

Phe year’s income was £8,921, and iacluded £7,451 net from sale of 
current by meter, £1,069 from public lighting. and £207 from meter 
rental. ‘The total works costs were £5.41, leaving £3.491 to meci in- 
terest (41.173), instalments of loans (£1,545), income tax (£105) and pay- 
ment to tramways accounts as rent of light railways generating plant 
(£221) ; 1.357.842 units were generated, and. 1,120,744 sold. ‘There are 
272 public lamps, and the total maximum supply demanded was 656 kw. 


There 
The total 


Dundee.—The tramway estimates for the current year have been 
approved. 

The estimated invome is £60,580, or £2,099 less than the reccipts of 
1911-12; the total working expenses are estimated at £38,470. Trterest 
will absorb £9,600 and income tax £250, leaving for sinking fund £6,029 5 
renewals, £3.750 ; depreciation, £1,854 ; contribution to Common Good, 
£1,000; and reserve fund, £36. 


Greenock.—The accounts of the electricity undertaking for the year 
ended May 15 were approved by the Corporation on Monday. 

The convener (Mr. J. W. Bailey) stated that the accounts showed that 
the depirtment had had another very satisfactory vear, both as reg ids 
the out put of electricity and the financial results. The sale of electricity 
rose from 7,097,135 units in 1910-11 to 10.204.285 units last vear. an 
increase of fully 40 per cent. Last vear they allocated the whole of the 
profit, and therefore. the credit balance of £5,235. 152. 3d. was the actual 
profit on the year’s working. The profit was the more setisfactory and 
eretifving when one recollected the higher price than estimated paid for 
coal, owing to the coal strike, and that, in addition to a gereral reduciton 
made Jast vear in the lighting and power rates, there were special reduc- 
tions made during the year to the two largest consumers, which accounted i 
for a further £2,000 unprovided for in the estimates. In addition, an 
outstanding amount of £650 was paid to the gas department, The capital 
expenditure for the vear was £30,291, and included a large extension 
recently carried out at Dellingburn, comprising new buildings, coal-con- 
veving plant, boilers and a 2,000 kw. turbine generator. There had hoon 
a continued increase in the supply of all branches of electricity for lighting. 
traction and power, whieh indicated that electricity wes no longer re 
garded as a luxury but ex a necessity for all classes. To the sinking and 
depreciation funds they had charged against this vear's revenue £7,559, 
and the total sinking fund amounted to £47,181. The Commitice recom- | 


— 


mended a contribution of £2,000 to the burgh rates, the same amount a3 
last year. They were also carrying the whole of the balance of 
£3,255. 15s. 3d. to reserve. Owing to the splendid state of efficiency 
which their engineer had been able to produce there was every experta- 
tion that, with the continuance of the present good trade, the department 
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Tenders are invited by the Commonwealth of AvsTRALIA for the 
supply and delivery of switchboards at Adelaide; a common 
switchboard at Melbourne, a trunk.line switchboard at Sydney, 
and a switchboard at Perth. "Tender forms, specifications, &c., 
may be obtained at the Commonwealth Offices, 72, Victoria-street, 
London, S.W. Sec an advertisement. 


BRADFORD Corporation invite tenders for the supply and erection 
of one 300 kw. and one 1.500 kw. rotary converters. Specifications 
and general conditions and forms of tender from the city electrical 
engineer and manager, Mr. Thos. Roles. Tenders to the town 
clerk, Mr. Fredk. Stevens, Town Hall. Bradford. by noon, Aug. 28. 


would be able to maintain its position of prosperity, notwithstanding the 
greatly inereesed cost of fuel which was in prospect. On several occa- 
sions he had referred to the anxious times which the engineer and his staff 
had passed through during the last two vears. There had been continual 
alterations and extensions in progress at the works, while the increased 
demand taxed the plant beyond its normal capacity. It was gratifving 
to know that the supply, on which so many of their industries depended, 
was maintained with practically no interruption during the whole year. 

Mr. Bailey dealt. with the Port Glasgow negotiations, and stated that 
complications had arisen through the Board of Trade inserting a pro- 
vision regarding the purchase of their plant which was not in the Act of 
Parliament and which they could not possibly have anticipated when 
they applied for the Order. 1f the Board of Trade had given an indica- 
tion when they first approached them (nearly four months ago) that such 
a condition would be attached to the Order they might have adjusted 
terms with Port Glasgow before lodging the application. It would be a 
misfortune for all concerned, end especially for the power users who had 
been relying on them to give a supply of current, if they abandoned the 
scheme without making an effort to adjust what was probably a mis- 
understanding on the part of Port Glasgow Council. He believed thev 
would be able to come to an adjustment which would safeguard. the 
interests of Greenock, satisfy the Board of Trade, and also ensure to Port 
Glasgow Council that the supplying of those six power users would not 
prevent them obtaining a supply for lighting throughout their burgh. 
In the meantime, until the Electricity Committee had reported on the 
latest development, it seemed desirable that any discussion should be 
held over, 

After some discussion the accounts were approved. 

Leith.—The accounts of the electricity supply and tramway under- 
takings for the year ended May 15 have been issued. 

The vear's revenue of the clectricity department was £22,687, including 
£14,212 from sale of current by meter, £3,147 from the tramways depart- 
ment and £4,697 from public lighting. The total expenses were £9,518, 
and after setting aside £50 for bad debts there was a balance of 
£9,557. 15s. 8d. to meet interest (£3,941), instalments of loan repaid, &c. 
(£5,508), leaving a net profit of £1,200. The total capital expenditure 
is £164,934, an increase of £5,637; 3,922,839 units were generated ; 
1,944,659 units were sold to private consumers, 650,948 were supplied 
for public lighting and 863,202 to the tramways department. There are 
337 lamps, and the total maximum supply demanded was 2,140 kw. 

The gross income of the tramways department was £34,693, including 
£33,851 from passengers! fares. The working expenses were £18,231, 
leaving £16,462 to meet interest (£6,566), instalments of capital repaid 
(£7,750), &c., and the balance in hand was £2,093. The capital expen- 
diture is £235,000, an increase of £29 during the year; 9,339,324 pas- 
sengers were carricd and 954,563 car-miles run. The average traffic 
revenue per car-mile was 8-5ld., and the average working expenses 
(including power cost) were 4-58d. 


Hackney (London) Council require tenders by 7 p.m. Sept. 12 
for the extension of their electricity supply station buildings. Forms 
of tender, &c., from Messrs. Gordon & Gunton, Finsbury House. 
Blomtield-street, E.C. 


Tenders are invited for supply of paper-insulated cables required 
during one, two or three years by the City of LkEps Electric Lighting 
Department. Specification, conditions of contract and form of 
tender from Mr. H. Dickinson, manager, 1, Whitehall-road. Leeds. 
Tenders to the town clerk, Mr. Robert E. Fox, by 10 a.m. Sept. 9. 


ToRQvAY Town Council require tenders by noon Sept. 2 for the 
supply and erection of a 1.000 kw. single-phase turbo-alternator, 
condensing plant and switchgear. Specifications, &c.. can be ob- 
tained from the Engineer, Electricity Works, Beacon Quay, Torquay. 


MANCHESTER Electricity Committee require tenders by noon 
Sept. 10 for & 12,000 kw. thrce-phase turbo-alternator, pipework, 
valves and condensing plant; and water-tube boilers and super- 
heaters, economisers and coal chutes. Specilications from Mr. F. E. 
Hughes, Town Hall, Manchester. 

MANCHESTER Education Committee require tenders by Aug. 28 
for supply and fixing of electric light fittings at Atherton-street 
School. Specification from the Education Offices, Deansgate, 
Manchester. 


RocuDALE Guardians want tenders by Aug. 28 for surface con- 
densing plant, d.c. motors, electrical sundries and c.i. pipes. Par- 


ticulars from the Clerk. 


West Ham Guardians require tenders by 11 a.m. Sept 12 for six 
months’ supply of electrical fittings, engineers’ sundries, &c. Forms 
of tender from the Clerk, Union-road, Leytonstone, London, N. E. 


RATHMINES and PEMBROKE Joint Hospital Board require tenders 
by 10 a.m. Aug. 29 for wiring two of the hospital buildings, the staff 
residence and gate lodge. and for the electric lighting of the drive 
at the Clonskeagh Isolation Hospital. Specifications from the 
Matron at the isolation hospital. 


The Powell Duffryn Steam Coal Co., ABERAMAN, require tenders 
by 10 a.m. Sept 11 for supply of electrical fittings, rails, &c. Forms 
of tender from the Stores Manager, Aberaman Oftices, near Aberdare. 


TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN" ELECTRICAL TRADES 
DIRECTORY AND HANDBOOK.—The 1912 Edition 
of the Big Blue Book is now Ready. The published 
price is 15s,; post free, United Kingdom, 15s. gd. The 
volume brings a great mass of very valuable statistical 
and technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to within a few days of publication. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume. The Directory 
Division is thoroughly accurate and reliable as it has 
been completely revised, The Big Blue Book contains 
far more names of live electrical firms and persons than 
any other Electrical Directory published, and this not- 
withstanding that all mere lists of members of Societies 
and Institutions (so easily and cheaply available) are 
excluded, as unreliable and of little value for Manu- 
facturers’ and Dealers’ purposes. The full set of valuable 
Statistical and Engineering Tables, &c., carefully revised 
and extended, is included in the 1912 Big Blue Book, 
making it the most complete work of the kind ever 


published. 


SUNDERLAND Corporation want tenders by noon Aug. 29 for 
smiths’ work (staircases, handrails, &c.) for the electricity depart- 
ment. Specification from the Borough Electrical Engineer. 


NEWPORT (Mon.) Corporation require tenders by 10 a.m. Aug. 31 
for special track work of tramways. Specitications, &c., from the 
Borough Electrical Engineer. 


BLACKPOOL Corporation want tenders by noon Aug. 31 for supply 
of 100 tons of Sandberg girder tramway rails, about 130 Ib. per yard. 


FELIXsTOwE and Watton Council require tenders by noon 
Sept. 5 for extensions to accumulators and balancer boosters. 
Specification, &c., from the Town Hall, Felixstowe, and may also be 
seen at the offices of Mr. R. P. Wilson, 66, Victoria-st., London, S.W. 


Bepwas (South Wales) Navigation Colliery Co. require tenders 
by Sept. 5 for 12 months’ supply of electrical goods, steam, water and 
gun metal fittings, &c. Forms from the Secretary. 


WELLINGTON (N.Z.) City Council require tenders by 4 p.m. Sept. 5 
for supply of 100 shilling-in-the-slot watt-meters. Specitication from 
the Tramways and Electrical Department, Harris-street, Wellington. 
Tenders to the Town Clerk. 


- Tenders are invited for the supply of two vertical sets of electrically 
driven rotary pumps to the city of MELBOURNE (Australia). Specifi- 
cation, plans, &c., may be obtained from the agents for the City 
Council, Messrs. Mcellwraith, McEacharn & Co. Propty. (Ltd.), 
Billiter-square Buildings, London, E.C. Tenders addressed to 
the Chairman Electric Supply Committee, Town Hall, Melbourne, 
must be received by him by 2 p.m. Wednesday, Oct. 2. f 


TENDERS INVITED. 


Lonpon County Council invite tenders for electric spark-gaps in 
brick cells for sub-stations. Particulars of work and conditions of 
contract may be obtained at the County Hall, Spring Gardens, S.W., 
where specifications, forms of tender, &c., may be obtained. Tenders 
by 11 a.m. of Tuesday. Sept. 24. Sec also an advertisement. 
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Tenders are also invited for the supply of six 60 k.v.a. transformers 
to the city of MELBOURNE. Tender forms, specification, conditions 
of tender, &c.. from the agents for the City Council, Messrs. MclIl- 
wraith, MeEacharn & Co. Propty. (Ltd.), Billiter-square Build- 
ings, London, E.C., to whom tenders are to be sent by noon Sept. 3. 


The Chief Commissioner of New Sours Wares Government 
Railways requires tenders by Oct. 2 for supply of six 1,000 kw. sub- 
station units, and by Oct. 16 for two 5 ton electrically driven travel- 
ling cranes and a jib crane and machine tools for Randwick workshops. 
Specitications from the Electrical Engincer, 61, Hunter-st, Sydney. 


Tenders are invited for public electric lighting in MADRID for 
15 years. Particulars are given in the ‘‘ Madrid Gazette ” of June 23. 
Tenders to the Municipal Authorities before October 24. 


Tenders will be received until Oct. 21 at the Bureau de la Mairie, 
"nea (Crete) for a 50 years’ concession to construct and work an 
overhead system of electric tramways in CANEA district. The 
« Official Gazette," of June 22, containing particulars may be seen 
at 73, Basinghall-street, London, E.C. 


Rosario (Argentina) municipality invite tenders for a second 
system of electric tramways, including their construction and 
working. Tenders by 10a.m. Oct. 15. Particulars from the 
Municipal Council. 


Rosario municipality also require tenders by 3 p.m. Sept. 21 for 
the electric lighting of the town. 


Costa Rica Government invite tenders for a concession for the 
construction and working for 50 years of an electric tramway between 
Alajuela and Grecia, with a branch line to San Pedro de Poss. total 
length about 16} miles Estimated cost about £103,200. The 
estimated cost of a hydro-electric power plant on the Poas river for 
working the tramway is about £62.800. The Government guarantee 
interest. from the date of the opening of the tramway. for 25 years, 
at 6 per cent. per annum on the capital invested up to about £05.700. 
Particulars and plans from the Dirección General de Obras Públicas, 
San José, price £2. 8s. per set. A report on the proposed tramway, 
and a translation of the call for tenders may be seen by British 
contractors at 73, Basinghall-streat, London, E.C. 


The Municipal Council of CaNEA (Crete) will receive tenders (until 
ll a.m. Sept. 10) fora 40 years’ concession for the electric lighting of 
the town. Conditions of tender may be seen at 73, Basinghall- 
street, London, E.C. 


TENDERS RECEIVED AND ACCEPTED. 


Ashton-under-Lyne Council have accepted the tender of Balcke & 
Co. for two air filters for turbo-generators; that of W. H. Allen. Son 
& Co. for two sets of condensing plant; and that of the Bradford 
Engineering Co. for a cooling tower. 


Wm. Geipel & Co. have secured the major portion of the Manchester 
Corporation contract for the two years’ supply of time switches, for 
Various sizes up to 100 amperes, 500 volts, those for the two rate 
power schemes being the firm's latest model with oil-immersed switch. 


Crook Council have accepted the tender of Pease & Partners for 
installing 14 electric lamps at Roddymoor at £80. and for the main- 
tenance of all the lamps in the district at 5s. each per annum. 


Worksop Council have accepted the following tenders :— 

Jas. Oakes & Co., steam exhaust and circulating water pipes, £78. 5s. ; 
Willans & Robinson, force pump for condensing plant, £48. 103. ; Ed. 
Bennis & Co., mechanical stoker, £127. 10s. : Matthews & Yates, ven- 
` tilating fan, £23. 12s. 6d. ; India Rubber, Gutta Percha & Telegraph 
Works Co., rubber cables, £44. 2s. 0d. ; British Insulated & Helsby 
Cables, feeder pillar and joint boxes, £40. 17s. ;. Venner & Co., four 
switchboard meters, £40. 15s. 

Margate Council have accepted the tender of Stuart & Moore for 
electric fire alarm posts at £40. 4s. 


Salford Guardians have accepted the tender of R. O'Brien & Co. 
for electric lighting and fire alarms at the infirmary at £2,831. 19s, 2d. 

Rotherham Council have accepted the tender of the Pulsometer 
Co. for a motor pump at £130. 

Honiton Guardians have conditionally accepted the tender of the 
local Electric Light Co. for wiring the workhouse at £35 and for 
supplying current at 4d. por unit. 

Launceston Council have accepted the tender of Lord & Shand for 
wiring the municipal buildings at £74. 


Tenders will be received at the Town Hall. ALGECIRAS (Spain), 
until Sept. 1 fur an electric lighting concession for the town. 


Tenders will be received on Sept. 4 at the offices of the Chemin: de 
fer Vicinaux, BRussELs, for the equipment of an electric sub-station, 
the supply of bronze wire, &c. : 


Florencio Varela (Buenos Ayres) Municipality have accepted the 
tender of Senor Ramiro Gisatro for the provision of electricity supply 
works, at a cost of £250,000. 


Government Contracts.—-The British Government Departments 
have placed orders with the following firms during July :— 

War Office.—Tudor Accumulator Co., accumulator batteries; Hooper's 
Telegraph & India Rubber Works, electric cable; Brimsdown Lamp 
Works, British Thomson-Housten Co., Corona Lamp Works end Cryseleo 
(Ltd.), incandescent lamps : Bullers Limited, tclegraph poles. 

India Office.—Gcneral Klectrie Ce., zrresters, &c. ; Bruce Peebles & 
Co., motor converter, &c. 

Crown Agents for the Colonies.—British L. M. Ericsson Mfg. Co. and 
Western Electric Co., telephone materiels ; Mather & Platt, train lighting 
dvnamos ; Shropshire Iron Co.. copper wire. 

Office of Works.— Barton & Sons, General Electric Co., Perfecta Co. and 
Walsall Hardware Mfg. Co. ; Browett, Lindley & Co., generating set in 
connection with British Museum extension; J. Hedgkinson, mechanical 
stokers and conveving gear; Drake & Gorham, main switchboard for 
British Museum extension; Siemens Bros. & Co., main cables and 
additions to switchboard at Natural History Museum. 

General Post Office.— British L. M. Ericsson Mfg. Co., Gent & Co. and 
Sterling Telephone & Electric Co., telephone apparatus ; Hooper's Tele- 
graph & India Rubber Works, electric light cable ; Siemens Bros. & Co., 
submarine cable ; W. T. Henley's Telegraph Works Co. and Johnson & 
Phillips, telephone cable ; Taylor, Tunnicliff & Co., insulators ; Bullers 
Limited, F. W. Cotterill (Ltd.), John Elwell (Ltd.), T. W. Lench (Ltd.) 
and Willetts (Ltd.). telegraph iron work; T. Francis & Co., lead lugs; 
C. T. Maling & Sons, Leclenché porous pots; Evre Smelting Co., zine 
rods; Rylands Bros., Shropshire Iron Co. and F. Smith & Co., telegraph 
wire; T. Bolton & Sons, British Insulated & Helsby Cables, J. C. Fuller 
& Son. London Electrie Wire Co. & Smiths, Chas. Macintosh & Ce. 
Shropshire Iron Co. and F. Smith & Co., telephone wire ; Siemens Bros. 
& Co., automatic call wire distributing equipment, London ; Automatic 
Telephone Mfg. Ce., automatic exchange equipment, Leeds: Western 
Electric Co., exchange equipment (London Wall and Port Talbot); 
Grounds & Newton, laving lines of pipes, Lambeth and Wandsworth- 
roads and St. John's-hill ; an] Greig & Matthews, faving lines of pipes in 
Portsmouth. 


BUSINESS NOTICES. 


Owing to expansion of business, Messrs. W. H. Willcox & Co. 
(L*d.) have found it necessiry to acquire increased accommodetion, 
and they have therefore taken 38, Southwark-strect, adjoining their 
main warehouses (32, 34 and 36, Southwark-street), and they are 
removing there on the 27th inst. Their registered offices will in 
future be at 38, Southwark-street. 


Owing to the continued increase in the business of the electrical 
accessories department of the Metallic Seamless Tube Co., the head. 
quarters of the department will b» removed on the 3Ist inst. from 
the works to “ Meta" House, 153, Corporation-street, Birmingham. 
Telegrams: Meta Birmingham. Telephone, Central 3414. 


Increase of Prices.— The British Prometheus Co. announce that. 
owing to the continued increas? in the price of raw materials, they 
are compelled to increase their trade prices by 10 per cent. from 
Sept. 1 next. 


Sale by Tender.—By order of Mr. Justice Warrington, publie 
tenders are invited for the purchase of the extensive freehold land 
and premises situated at Blackley. near Manchester, with the mill or 
factory looms. shed. warehouses, &c., known as Blackley Mills. 
together with the fixed and loose machinery and plant therein and 
the goodwill of the business of insulated wire and cable manufac- 
turers, carried on by Messrs. Connolly Bros. (Ltd.). "Tenders are to 
be sent to Messrs. Alsop, Stevens, Crooks & Co.. 14, Castle-street. 
Liverpool, the vendors’ solicitors, on or before Sept. 30. Further 
particulars are given in an advertisement. 


Patents Development.—The proprietor of British patent No. 
23,172/1905. relating to ‘‘ Electro-mechanical systems for propulsion 
of automobiles," desires to make arrangements for the exploitation 
of the invention in Great Britain. 

The proprietor of British patents Nos. 15.178/1908 and 15,180/1908. 
relating to ** Electro-mechanical systems of propulsion for vehicles,” 
also desires to make arrangements for the exploitation of the 
invention. 

Further particulars from Mr. Henry Skerrett, Chartered Patent 
Agent, 24, Temple-row, Birmingham. 

The proprietors of British patents Nos. 21,671/1906. relating to 
“ Improvements in incandescent electric lamps," and 17,331/1905. 
relating to '* Improvements in reversible galvanic batteries," desire 
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to make arrangements for the practical working of same in this 
country. Inquiries to Messrs. W. P. Thompson & Co., chartered 
patent agents, 285, High Holborn, London, W.C. 

The owner of patent No. 16,183, of 1908, for ‘‘ Improvements in 
or relating to Telephony and Telegraphy ” desires to grant licences. 
Perticulars from Messrs. Lloyd Wise & Co., patent agonts, 46, Lin- 
coln's Inn Fields, London, W.C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Claims against Sylverlyte (1909) (Ltd.) are to be sent by Sept. 25 
to Mr. F. F. Baxter. 13, Sise-lane, London, E.C. 

A first and final dividend of 2s. 10d. is payable at the offices of 
Messrs. Buckley & Hall, Union & Smith's Bank-chambers. Silver- 
street, Hull, to creditors of Wm. Fras. Flint, electrical engineer, 53, 


Jameson-strect, Hull. 


BOOKS RECEIVED. 


{Copies of the undermentioned works can be had from The Electrician office, post free 
(untess otherwise stated), on receipt of published price, adding 3d. for books published 
under 2s., and 5 per cent. for books published net. Add 10 per cent. for abroai or for 


foreign books.] 

“ Electric Lighting and Miscellaneous Applications of Electricity." By 
W. S. Franklin. (New York, 1912: The Macmillan Co.; London: 
Macmillan & Co.) 10s. 6d. net. 

‘ Proceedings " of the Royal Society. Series A. Mathematical and 
Physical Sciences. Vol. LXXXVII. No. A593. 3s. 6d. 

“The Story of Wireless Telegraphy.” By A. T. Story. Revised and 
enlarged edition. (London, 1912: Hodder & Stoughton.) ls. net. 

“Transactions of the American Electrochemical Society." Vol. XXI. 
Twenty-first General Meeting, Boston, April, 1912. 

“ Memoires sur BL Electricité et L'Optique." By A. Potier. (Paris. 
1912: Gauthier-Villars.) 13 fr. 

“ Konstruktion, Bau und Betrieb ven Funkeninduktoren und deren 
Anwendung. mit besonderer Berücksichtigung der Roentgenstrahlen- 
technik." By Ernst. Ruhmer. (Berlin, 19)2; Administration der 
Fachzeitschrift “ Der Mechaniker,") M.1.25. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


T he following abstracts from some of the specifications recently published have been specially 
compiled by Messrs. M&wBURN, Erlis & Pryor, Chartered Patent Agents, 70 and 72 


Chancery-lane, London, W.C. ie 
Whenever the date applied for differs ‘vom the date on which the application was lodged at 


the Patent Office, the former is given in brackets after thz title. 


1911 SPECIFICATIONS. 
14,650 WATERHOUSE & SiMPLEX Conouits (Lrp.). Fittings for metallic conduits for 
enclosing the cables of electrical wiring systems. 
16,727 NATIONAL CasH RectsTerR Co. Cash registering machines and electrical control 
means for sam». 
17.211 McBerty. Semi-automatic t?l^phons exchange systems.  (27,6/10.) 
17,294 CALLENDER'S CABLE & CONSTRUCTION Co. & Kay. Supports for electrical con- 


ductors. 
17,347 W. T. HENLEY's TELEGRAPH Works Co. & BisHop.  Earthíng or bonding devices 


for electrical conductors. 


17,835 GREENWOOD. Dynamo-zlectric machin:s. 
Th? invention consists in utilising the axial movement of the armature to control 


an accumulator circuit, and consists of a dynamo in which the endwise movement 
of the armature on a desired spzed being attained presses a spring into contact to 
clos? the accumulator circuit. and the endwise movement of the armature in the 
Opposite direction on the sp2ed falling allows the said spring to break the accumulator 


circuit. 
18.763 Murray. Testing elcctric meters. (25 10 10.) 
20,997 Ritter. Apparatus for winding armatures. (23 9/10.) 
21.025 Brooks & ALSTON. Magneto-electric machines for ignition purposes. 
21.168 MacALisTER. Electrical plug switches. 


21,647 Ripinas. Electrodes for arc lamps. f 
The electrode consists of a longitudinal corrugatcd foundation of carbon and the 


grooves formed by the corrugations are filled with a chemical mixture in such a 
manner as to obtain an electrod: of approximat?ly rectaneular cross-section. The 
Said corrugations are of such a form that the resulting grooves are of greater width 
at the bottom than at the top, the carbon, however, having an equal thickness 


throuehout. 
21.755 Moore. Magneto machines. 
22,805 SIEMENS & p AKT.-GES. 
phone exchanges. 
23.334 Furrer & Furrer. Electric insulators. 
23,505 CALLENDER’S CABLE & CONSTRUCTION Co. & Kay. 
ductors. (Divided application on 17.294,11. 28 7.) : 
23.566 CaLLENDER's CABLE & Construction Co. & Kay. Means for suspending elec- 
tric conductors. (Divided application on 17,294/11. 28 7.) . 
26,383 I. FRANKENBURG & Sons (Ltp.) & Freminc. Electric lighting. (Addition to 


28,724, 10.) 


Subscribers’ instrument set for automatic tele- 


Supports for electrical con- 


1912 SPECIFICATIONS. 
1.288 Scuuster. Magnet electric speed indicators. (17/1 ^11.) 
3,980 Western Etectric Co. Electric cables for automatic telephone exchange 
Selectors and the like. (Divided application, 16.868,11. 22 7.) 
5,986 Copeman ELECTRIC Stove Co. Electrically-heated ovens. (Divided applica- 
tion on 22.001/11. 5/10) 
8.571 McBerty. Manual and semi-automatic telephone exchange systems. (27/7/10. 
85 Divided application on 17.211 11. 277.) 
072 McBerty. Automatic or s:mi-automatic telephone exchange systems. (27/7/10. 
9.520 Divided application on 17,211 11. 27/7.) l 
' PARRA, Means for attaching wires and cables to insulators. (1 5/11.) 
A device for securing wires and cables to insulators of any kind, and consists of 


three elements, namely: An attachment collar in two parts, adapted to be secured 
in the annular neck of the insulator; a clasp of suitable shape to fit accurately on 
the head of the insulator, and hinged to the attachment collar, and having two loops 
adapted to receive the wire or cable; and a locking collar hinged to the clasp and 
adapted to be forced over into the annular neck of the insulator, and thereby to 


retain the wire or cable in place. 
13,490 Stemens & HALske AkT.-Ges. Receiver for telegraph printing machines, 


APPLICATIONS FOR PATENTS. 


. Norg.—7 he undermentioned Applications (except those marked t) are not open to public 
Inspection until after acceplance of Complete Specifications. Those marked * are open for 
inspection 12 months after the date attached to them, if they have not been published previously 
In the ordinary course. Names within parentheses are those of communicators of inventions. 


When complete Specification accompanies application an asterisk is affixed. 


July 6. 1912. 
15,823 CowrgR-CorBs. Electro-deposition and refining of lead. 


15,843 SCHLESINGER. Advertising systems for electric tram cars. 
15,851 VENNER TIME SWITCHES, LTD. & GRIEsBACH.  Timecontrolled valves.* 
July 8, 1912. 

15.927 Hgnwic. Arc lamps.* 

15,930 BERGMANN-ELEKTRICITATS- WERKE AxrT.-Czgs. 
wires of electric trains. (23 8/11, Germany.)* 

15.945 Laxe. (Parker Transmission & Appliance Co.. U.S.) Transmission gearing.” 

15,952 Western Exvectric Co. (Western Electric Co., U.S.) Telephone machine 
switching system. 

15.957 FERRANTI LiMiTED & RooTHAAN. Electric heaters. 

15.958 Marks. (Landers, Frary & Clark, U.S.)  Electrically-heated devices.* 

15.959 Marks. (Jehaneir Sorabjee Banajee, India.) Systems of electric lighting. 

15,960 Marks. (Jehangir Sorabjee Banajee, India.) High-efficiency electric incan- 
descent lamp and holder, 

15.961 Marks. (Landers. Frary & Clark, U.S.) Electric toasters and the like devices.* 

15,991 B.T.-H. Co. (G.E. Co., U.S.) Internal-combustion engines. 

July 9, 1912. 

16.002 AuRoNsBERG. Electric switches, bell pushes. 

16.024 Kress. Electrically lighting road vehicles or other rolling stock. 

16.040 Batty. Induction electric furnaces. (11,7,11, France.)* 

16.041 Barty. Electric retort furnaces. (11/7/11. France.)* à 

16.042 Batty. Electric boilers. (11/7/11, France.)* 

16.043 Batty. Electric transformer boilers, (207.11. France.)* 

16.044 Gesruper Siemens & Co, Manufacturing fireproof electrically conducting 
moulded bodies. (20 711, Germany.)* 

16.048 LgirNER. Electric heating. 

16.065 MiLNE. Switches for eletric wiring systems. 

16.082 STERLING TELEPHONE & ELECTRIC Co. & BELL. 

16.084 TELEPHONFABRIK AKT.-GES. voRM. J. BERLINER. 
telephone systems. (22:12;/11. Germany.)* 

16,096 SHarp. Electrically-controlled rove stops.* 


July 10, 1912. 

16,104 ELgcrRICAL CoNpuiTS & HEMMING. Connecting electrical conduits to their 
fittings. 

16.126 Hunte. Elctric battery lamps. 

16,134 ALLGEMEINE ELEKTRICITATS-GES. 


Gremany.)* : ; 
16,144 Ricuter. Electrical contact plugs for switchboards or the like and method of 


producing same. (10.7;11, Sweden.)* 
16.147 WoopuHouse. Protection of electric mains and the like. 
16,150 Siemens Bros. Dynamo Works & Bate. Electric heating or cooking apparatus. 
16,152 Western Evectric Co, (Western Electric Co., U.S.) Moisture proofine cord 


conductors. ® 
16.153 Western ErEcTRIC Co. (Western Electric Co.. U.S.) Electric cable sheath.* 


16.164 Morett. Electric discharge apparatus. (15,7 11. Italy.)* 
16.165 TH. GOLDSCHMIDT Axt.-Ges. Uniting the ends of rails and other metal bodies by 


means of heat. (28 7 11. Germany.)* 
16,174 Leitner. Automatic elcctric supply system. 
July 11. 1912. 
16.207 Warsaw. Accumulator case and the like. 
16.229 Kiuinc & Horton. Electrical switches. (11/7/11, U.S.)* 


16.231 RicHARDs & RicHARDS. Electromagnetic hammer. : 
16,269 OrrALvTE LiMiTED & HEWETT. Automatic cut-outs and ammeters for car lighting 


and other dynamos. 
July 12, 1912. 


16.317 Prim & Roper. Thermostats for controlling electric circuits, 


16.318 Epwarps. Electric conduits. 

16,343 Siemens Bros. Dynamo Works & Payne. Electric controllers, starting switches 
and the like. 

16,358 AtLcgMEINE ErEKTRICITATS Ges. Maximum time meter. (14/7/11, Germany.)* 


July 13, 1912. 


Governing mechanism for internal-combustion 


Tensioning device for the contact 


Signalling apparatus, 
Secret intercommunication 


Prepayment meter for electricity. (10/7/11, 


16.388 FtEgTCHER. Turbines. 
16,442 B.T.-H. Co. (G.E. Co, U.S) 


engines, 
July 15, 1912. . 
16,532 B.T.-H. Co. (G.E. Co., U.S.) Controlling mechanism for internal combustion 


engines. 
16,549 TerLow. Trolleys or collectors for electricity.* 


July 16, 1912. 
16.582 FERRANTI (Ltp.) & SCHOLEFIELD. Electrical windings. 


16.622 FARMER & KoursTBRAD. Cable terminals.* , . 
16,633 B.T.-H. Co. (G.E. Co., U.S.) Sealing metallic conductors into vitreous material. 


16,634, 16,708 B. T--H. Co. (G.E. Co., U.S.) Protective devices for electric circuits. 


July 17, 1912. 
16.664 Ccox. Electric igniters.* 
16.671 Posak. Insulating and tensioning device for electric cables. (4/4/12, Austria.)* 
16,679 NasH. Electric telegraphy and telephony. 
16.707 B.T.-H. Co. (G.E. Co.. U.S.) Electrodes. 
16,730 Nortu. Testing electrical measuring instruments. 
July 18. 1912. 
16.736 Price. Controlling the charging of storage batteries. 
16.761 Davis.  El:ctric glow lamps. 
16.767 THATCHER & Newton & WRIGHT. Appliances for X-ray photography. 
16,790 Sig«ENs-SCHUCKERTWERKE  C.M.B.H. Circuit connéctions for alternating- 
current commutator motors. (18:7 11, Germany.)* 
16,806 B.T..H. Co. (G.E. Co, U.S.) Electric motor-control systems. 
]uly 19. 1912. 
16,827 THompson. (G2s. für Drahtlose, Telegraphie m.b.H., Germany.) 
electric oscillations or alternating currents.* 
16.830 TavioR. Clearing faults on alternating-current systems. 
16.837 Zeiss. Telemeters. (23 8/11, Germany.)* 
16.840 DupL&v. Storage batteries. 
16.842 Scotr. Telegraphic transmitters. 
16.874 SEiBT. Instruments for measuring or controlling the frequency or wave-length 


of alternating currents.* 
July 20. 1912. 


16.906 Aitken. Telephone exchange systems. l 
16,965 Exricn & Graetz. Wolfram or tungsten filaments for incandescent electric lamps. 


(2/7/12, Germany.)* : , 
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COMPANIES' MEETINGS AND REPORTS 
L] 
—!—— —— (CÓ 

ABERDEEN SUBURBAN TRAMWAYS CO.— The report for the half-vear 
ended July 3] states thet tie protit was €1,484. and che available balance 
Is £3,614. Phe directors propose to place £2,000 to credit of renewal 
and depreciation account aid to pav a dividend of 24 per cent., carrying 
forward £791. | i | 

MANAOS TRAMWAYS & LIGHT CO. (LTD.) — At the meeting on Tuesday 
the chairman (Mr. W.M. C. burton) exploined the apparent cetserepanevy 
between the surplus in the report end the surplus ax shown in the monthly 
statements, "The loca! euditors’ report. showed the total protits in 
Manaos transferred (o London eceount at £11,301. Deducting London 
expenses end debenture interest, less tronsfer fees end difference in 
exehange (LIS 8381 the surplus wes £22,963, compared with £22.367, 
shown by the monthly siavemonis, "The directors felt ihat with a coni- 
paratively new company such as theirs a conservative policy should. be 
pursued, and accordingly they mede special provisions and transfers 
asamst revenue eceouni of £6,645, bringing the net surplus down to 
£16,318. Throughout the vear general business in Manaos was in an 
unsatisfaetory condition owing to the continued comparative low price 
of rubber, and they were, therefore, to be congratulated on the increased 
gross receipts. The current vear bad not sterted in a very encouraging 
way, but the more recent returns showed improved results, particularly 
in a marked reduction. of operating expenses, Out. of the available 
balance of £12,327 the direct ors recommended payment of a dividend for 
the vear of 3 por ceni., carrving forwerd £3,327. 

PERTH (W.A.) ELECTRIC TRAMWAYS (LTD.)—At the meeting on 
Friday the chairman (Mr. A. H. P. Stonsham) ssid that they were glad t» 
beable to report a good increase over last vear and even over the “ boom ™ 
year of 1906. They were transferring £9,000 to reserve. The profits for 
the current year promised to be greater than those of last vear. Poli- 
tictans in this country were quoting Australian methods es a panacea for 
strikes, but the Arbitration Act in Australia was nothing but a means of 
hitting the emplovers without any possibility of enforcing an award 
against the men. The attitude of the men was one of the reasons why 
the directors had agreed, subject to the shareholders? consent, to sell the 
undertaking. ‘The bill had passed the Lower House, and would, no 
doubt, pass the Upper House in due course, and receive the Royal Assent. 
The directors would then call a special mecting, at which they would fully 
explain the reasons why they recommended the sale of the undertaking. 
The report was then adopted, and resolutions were passed declaring a 
further dividend of 23 per eeni (making 5 por cent.) for the veas. l 

TYNESIDE TRAMWAYS & TRAMROADS CO. --.M the meeting on Tues- 
dav the chairmen (Dr. J. T. Merz), in moving che adoption of the report 
and accounés, pointed out that the increase in (traffic receipts was slightly 
more than last vesr..— The peincipal portion of the increase was on the 
ordinary trafie. "Phe car-miles ran were 70,095 more than the corres- 
ponding half of lest vear, when he had to report a decrease of 582. They 
had carried 240404 more passengers, and the receipts per car-mile had 
been 9-288d.. which was the maximum they had reached, against 8:870d. 
last. half-year. The expenses were going up slightly (being 6:014d. 
against 0:008d.), due to some extent to inereased cost of repairs to the 
ears and dines, "Ihe decrease since July 1 this year was almost entirely 
due to che falling off in pleasure traffic, but they expected at the end of 
the half-vear to be quite as well off, if not better, than they were last vear. 


—  — ——— — => i, — ÀÀ 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


NEW COMPANIES. 


ARGENTINE TRAMWAYS & POWER CO. (LTD.) (125,780.)—Rep. Aug. 
15, with capital £500,000 in £5 shares, to acquire benetit of concessions, 
grants, rights, powers and privileges which may be granted by any 
municipal or other authority, and particularly those relating to the 
construction or working of electric tramway lines, power stations, 
railway lines, &c., and to undertake and carry out same; to acquire 
or construct, equip and work tramways and railways and to carry on 
the business of an electric light, power and supply company, &c. 
Registered without articles of association. A letter from the solicitors 
states that ** there are nc directors of the company who have consented 


to act.’ 

ELECTRO-OSMOSE SYND. (LTD.) (123,807.)—Reg. Aug. 17, capital 
£2,300 in £1 shares, to adopt an agreement with der Gessellschaft fiir 
Elektro-Osmose (m.b. H.) of Frankfurt.on- Main, for working certain 
British patent processes for the purification of clay. Private company. 
Reg. ottice: 53a, Barton Accade, Manchester, 

MARRO MFG. CO. (LTD.) (123,745.)—Reg. Aug. 14, capital £2,000 
in £1 shares, to carry on the business of manufacturers of and dealers 
in lamps, mantles, brackets, shades, meters, carbons, switches, 
motors, batteries, stores, turbines, &c., uscd in connection with elec- 
tricity, gas or other illuminant, asbestos packing and rubber for 
machinery, &c. Private company. First directors are C. Salomon, 
S. Salomon, C. Krecke and C. H. Busch. Rog. otlice : 39, St. John's- 
lane, EC. 

WILLIAM BEAL & CO. (LTD.) (123,779.)—Reg. with capital of £6,000 
in £1 shares, to take over the business of manufacturers of and dealera 
in gas and electrical fittings carried on, at Birmingham, as William 
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Beal (Ltd.), and to adopt an agreement with A. B. Pritchett. Private 
company. Reg. office: 2, Hill.street, Birmingham. 


STATUTORY RETURNS. 


BANBURY & DISTRICT ELECTRIC SUPPLY CO. (LTD.) —In return to 
June 11, capital £25,000 in £10 shares. Allshares taken up. £25,000 
paid. Mortgages and charges: £1,600. 

BRITISH WESTINGHOUSE ELECTRIC & MFG. CO. (LTD.)—According 
to return to May 23 capital is £1,875,000 in 500,0C0 preference shares 
of £3 each and 75,000 ordinary shares of £5 ench. All shares taken 
up. £1,500,000 paid on the preference. £375,000 considered as paid 
on the ordinary. Mortgages and charges: £1,463,853. 

CAMBORNE ELECTRICITY SUPPLY CO. (LTD )—Return to June 13 
gives capital as £10,000 in £1 shares. 607 shares taken up. £605 
paid, leaving £2 in arrears. Mortgages and charges: nil. 

CHRISTY BROS. & CO. (LTD.) —The capital in return to Aug. 5 is 
£12,000 in £1 shares (9,000 ordinary and 5,000 deferred). 7,036 ordi- 
nary and 3,000 deferred shares taken up. £936 paid. £9,100 con. 
sidered as paid. Mortgages and charges: £4,100 debentures. 

VERITY'8 (LTD.)—In return to July 15 capital is £210,000 in 7,009 
5 per cent. first preference, 7,C00 6 per cent. second preference and 
6,980 ordinary shares of £10 each and 200 management shares of £1 
each. "7,0C0 first preference, 7,C00 second preference, 6,630 ordinary 
and 2C0 management shares taken up. £1 per share called up on 30 
management and £10 per share on 4,670 first preference, 7,000 second 
preference and 2,430 ordinary. £141,030 paid. £65,470 considered aa 
paid on 170 management, 2,330 first preference and 4,200 ordinary. 
Mortgages and charges: £60,000. 


MORTGAGES AND CHARGES. 


CAMPBELL & ISHERWOOD (LTD.) — Particulars of £5,000 debentures, 
created July 18, 1912, and secured by trust deed of even date, filed 
pursuant to sec. 93 (5) of Companies (Consolidation) Act, 1903, whole 
amount being now issued. Property charged : Company's undertaking 
and property, present and future, except uncalled capital, but in- 
cluding electrical works in Raleigh-street, Bootle. Trustees: J. W. 
Davidson and J. Tattersall. 

CHURCH STRETTON ELECTRIC SUPPLY CO, (LTD.) —Further charge, 
dated July 24, 1912, to secure £75 charged on freehold premises at 
Crossways, Church Stretton, a provisional order granted to the Church 
Stretton Land Co. (Ltd.) and certain other assets. Holder: E. Bond. 

DARGUE, GRIFFITHS & CO. (LTD.) — Particulars of £6.000 debentures, 
created Feb. 17, 1912, filed pursuant to sec. 93 (3) of Companies (Con- 
aolidation) Act, 1908, amount of present issue being £2,700, charged 
on the company's undertaking and property, present and future. No 
trustees. 

A memorandum of satisfaction to the extent of £2,5C0 on July 18, 
1912, of debentures dated July 17, 1909, securing £3,000, also notitied. 

INDUSTRIAL PLANT CO. (LTD.)— Issue, on July 26, of £1,000 and on 
July 27, 1912, of £200 debentures, part of a series of which particulars 
have already bcen tiled. 

W. A. STEVENS (LTD.)—Particulars of £5,000 debentures, created 
July 22, 1612, tiled pursuant to sec. 93 (3) of Companies (Consolidation) 
Act, 1908, the whole amount being now issued. Property charged: 
Company's undertaking and property, present and future. No trustecs. 


CITY NOTES. 
—« Sá 


MEMORANDA (Aug. 22:.— Bank rate 3 per cent. (since May 9, 1912), 
Price of silver, 23]jd. per oz.  Consols 75}—76 for money and for 
account. Consols lay Day, Sept. 2; Stock and Shares Continuation 
Days, Aug. 27 and Sept. 12. Ticket Days, Aug. 28 and Sept 12; Pay 
Daya, Aug. 29 and Sept. 15; Mining Shares Carry Over Day, Aug. 26. 

Prices oF METALS (London).—Copper, cash, 79] ; three months, 
79i. Lead, English, 192 —20; Foreign, cash, 193; three months, 18; ; 
Spelter, 251—261; Tin, English, 212—214; Fore:gn, cash, 209}; three 
months, 208. 4ron, Cleveland, cash, 61/11 ; three months, 62/6, 


BAHIA. TRAMWAY, LIGHT & POWER CO.— This company’s gross 
earnings in July were £14,733 (decrease £167). Aggregate from Jan. 1, 
£95,932 (increase £2,115). 

KALGOORLIE ELECTRIC TRAMWAYS (LTD.)—This company’s traffic 
receipts for July were £2,993. Total from Jan. 1, £21,650. 

MADRAS ELECTRIC TRAMWAYS (1904) (LTD.)—The traffic receipts 
of this company for the fortnight ended Aug. 15 were R.24,838 (in- 
crease R.2,219). Aggregate from Jan. 1, R.371,867 (increase R.41,502). 

NORTHAMPTON ELECTRIC LIGHT & POWER CO. (LTD.)—The direc- 
tors have declared an interim dividend at the rate of 5 per cent. per 
annum on the ordinary shares for the half.year ended June 30. 

STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
grant^d quotations to 825,000,000 eddifional collateral trust 4 per cent. 
bonds of the idonea Tel phone & Telegraph Co., and $2,230,000 first 
lion 9 percent. 30-year cold bonds and 62,648 8100 common shares of the 
(Gorgia hight, Power & Baile age, 

W. T. HENLEY'S TELEGRAPH WORKS CO. (LTD) The directors hive 
declared an interim dividend on the preference shares at the raie of 4 
per cent. per annum (less tax), and on the ordinary shares at the rate of 
10 per cent. per annum (tax free), for the half-vear ended June 30 last, 
both payable Aug. 31. i 
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Barrow ..-seeees — is 9 516 | — + 2,787 
Bath Electric Trams, Ltd...| 4,  14| 1,061 | + + 1.568 
Birmingham Corporation... n AZ 9,776 | + + 51,125 | 
Birmingham & Midland ....| ,, 9] 1,199] + + 1,979 
Blackpool & Fleetwood..... » 17 2382] — M. 
Blackburn Corporation. .... » 414 1,223 | — Š 295 
Bolton Corporation ....... „o ls 2,624 | — — 1,048 
Bombay «eiecit breeds July 18 | 2,886 | + + 4713 
Bournemouth Corporation .| Aug. 17 2,638 | — + 579 
Bradford Corporation ..... » 17 5,706 | — — 2,232 
Brighton Corporation ..... » 18} 1,294 | — — | 709 
Bristol Trams & Carriage... » 16 7.197 | — + 17,154 
Burnley Corporation....... » 7] 1,613 | — + 1,860 
Burton Corporation ....... » 18 285 | — — 332 
Bury Corroration......... » 18 1.262 | — = 646 
Calcutta Tramways Co. » [7 | R60,990 | -FR3,416 + R18,080 
Camborne-Redruth ....... wo Hz] 22 por 8l 
Cardiff Corporation ....... ñ 3 2.545 | + — 2878. 
Central London Railway ...| 4,  17| 406] + — 1,088 
City & South London Rly. | ,, 18 | 2689 | + = $407 
Cork Electric Trams Co....| 4, 16 313 | — — 587 
Croydon s vxudaeve va dcs j 9 1,983 | — — 689 
Devonport & Dist. Trams . F 9 671 | — + 1,691 
Dover Corporation......... xx M A 
Dublin & Lucan Railway... » 179 | — — 114 
Dublin United ........... i 6,001 | — — 9011 
Dudley-Stourbridge ....... p 1,576 | + s 314 
Dundee Corporation ....... 5i 1.201 | + = 25 
East Ham Council......... » 1,057 | — — 405 
Exeter Corporation ....... » 353 | — -— 618 
Gateshead & Dist. Trams...| » 1.118 | — 55 -— 182 
bore soaron srei » 18,196 | + 2,231 — 3,389 
9350p Trams cess ex ” 133 | — 19 — i 
Gloucester Corpn........ es oe T ee m 
ravesend-Northfleet .... » 283 | — — 193 
Great Northern & City Rly. ja 1,257 | + + 80 
Greenock & Port Glasgow... » 934 | + + 2,777 
Halifax Corporation.......] p 2.336 | — + 346 
Hartlepool Tramways ..... » 418 | — — 223 
poe Elec. Trams Co.... ve ue ee "^ 
ong NONE os xoi is 10.366 
Huddersfield Corpn...... S M : 2.062 ab H eet 
Hull Corporation fess ceed i 2,944 | + — ` 15 
de tied Council ais ae * Pe : 
eston District Council... ee dl 1 — bee 
Ipswich Corporation....... n: | 5 — — et 
Isle of Thanet Co.......... » 1 2051 | — — 1,443 
STOW catheter acr S aub rod V^ » 9 74] — i 
uu Corporation .... » 19 178 — T 43 
Kidderminster & District...| ,, 328 | — + 68 
Kilmarnock Corporation...| 4, 1 151 | — = 233 
Kirkcaldy Corporation. .... » | 314| — 
Lanarkshire Trams Co...... s .4 1.612 | -+ ` "431 | 
Lancashire United......... 1 1,474 | — 208 | 
“Leamington ....ceceeees b 9 to [5 396 
Leeds Corporation..... e| » 17] 7603| — 133 5,167 
Leicester Corporation s» d 2.382 | + 2,242 
Leith Corporation......... n. 17 750 | + “70 | 
Lincoln Corporation....... wt ud 122 9] 
Liverpool Corporation..... £40] 13.083 | - 114 12.141 
Liverpool Overhead Rly... 18 7 
» 1,751 | + 776 1,215 
Llandudno&Colwyn Bay Ry.| ,, 16 917 | + 386 
London County Council .. » 7| 42115] — 3.674 35.765 
n us E Coon » 17] 11035 | + 1,545 2,100 
d UGG Siege wath owes 2 i = 
Lowestoft Corporation..... T 17 ? 19) -— £^ d 
Mon Corporation » 1.»?| 16262| — 905 11,941 
D By aac diia isl n 1.536 ge 307 bs 
Mo psc Railway » 17] 10,933 | + 2.003 7.101 
dgio aS Trams.. " k 10.058 | — 1,173 3,216 
Nelson Corporation .... ; e . 17 Hi = jó 232 
Neweastle-on-Tyne Corpn.. |,  17| 4,02| — 18 
Newport (Mon.).......... 4| o. do]  852|— 20 ud 
Northampton Corporation » 16 590 | — 70 "202 
Qidpam, Ashton & Hyde.. „ 9| 6&5|4 4i 1,411 
am Corporation....... 
Perth (N.B.) Corporation Y 18 2,065 | + 974 2,081 
e ee ee 
Poon | me d 6| 1.759) + 240 8,719 
Portsmouth Corporation... ^ 17 2 525 E 540 Bis 
OU C a5 ie ee eas oes " 9 2:287 s 129 15:5 
Rn Corporation.......| Z 14 '839 s 4] ud 
onm Corporation s E: us + ie n | 
S Yer LEES E 5 = 251 
aon Gorporation TO „ 19| 47744! 2.532 2,087 
e E á E ET 4 EA Sie 
o sets ai 4 es 52 
B oed tion ..... » 18| 64831 + 264 3,705 | 
South Metropolitan 222727! » 17 | $10,102) + $228 $1,240 
South getropolitan ....... » 9| 1,073} — 260 437 | 
Soutamoton » 9 1.269 | + 111 1,763 || 
Southend Corporation eens LA) 14 1,338 T 132 96 i 
acuthnort Tramways ..... E n ps = 2 KEN | 
talyb'des RE ATIWAYS . 5 zs 2 
Stck cde Jt Bd i 17 i 749 = 176 4,292 
P E cet "o i = 54 803 
OT n] n lef beaj a D. 
WanssaTiams C Ta » 14 531 | + 37 749 
Swindon Corporation, ..... ESAE ILE n | 
aunton eius or o nes i P d es 
Tynemouth and District A 2 OS 7 62 
Tyneside Tran ee P ie Sb e 
allasey Corporation P AS 2 ee 
alzall Corporation m 17 1,251 — 21 917 
arrineton Corporation... E te "t Run : ie 
sst Ham Corporation... E i: Aou a e 
sston-supar- Mare. coo] n d8| 248|— 102 1,830 
Wolverhampton o PA $ 3 002 + p ae 
O ye } * 9? * wean » 
, ie A Corpn.. .., » l4 981 i 23 3 
Wrexham, KON S + 9 lu t 14 52 
orkshire WR Tigo » ue 2 345 
orkshire Woollen Doer] » 18] 1283] — 141 28 
iT rct, » 9| 1109!— 43 998 
eso comparisons are with th 
t Minus e corresponding period last year. — * Partly electrical 
ys? days.  $Minus3days 1 Plus3 days  ' Plus 2 days 


ELECTRICAL COMPANIES’ SHARE LIST. 


* No allowance has been made for azcrued interest or redemption. 
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v | Last 'RATE BusiNEsS3 
= | Divt- NAME. Wed. |rercent| P Due | Week To 
.UipgND Aug. 21, | YIELDED. UE. Auc. 2]. 
um High-! Low 
Electricity Supply. le s. d. | est. est. 
10; 6/0 |t Bournemouth & Poole Elec. Sus Ord..... 93-103 15 7 0 | Mar, Sep; °° Ve 
10 4/6 tDo. 4l per Cent. Cum. Pref. *e* 0000659 81—91 4 16 0 Feb, Aug Ea ee 
10! 6/0 | tDo. 6 per Cent. Cum. Second Pref. ......| 101—101 | 5 12 01 Feb, Aug | 10%] œ 
St. | 43% | Do. 44 per Cent. Deb. Stock (red.) ......| 98 —100 | 4 12 0 | Jan, July | °| » 
5| 4/6 tBrompton & Kensington Elec. Sup. Ord... 8) —9 | 511 0 March....| °° be 
5| 3/6 | tDo. 7 per Cent. Pref. ............. e 21—8] 4 6 O Mar, Sept oe a 
S^. | 4% ' Central Elec. Sup. Co. 4% Guar. Deb. Stzk.| 97 —100 | 4 0 0 une, Dec se ee 
5| 2/6 |*Charing Cross (W. End & City) El. Sup. Co. 41—4i 5 26 Feb, Aug oe s% 
5 2/3 tDo. 4$ per Cent. Pref. .......... t... 41—4i 417 3 Feb, Aug Ac æ 
St. | 4% Do. 4 per Cent. Deb. Stock (red.) ......| 94 —96 4 3 O Jan, July ee ee 
St. | 44% | Do. 44 per Cent. Deb. Stock (red.)...... 100 —102 | 4 8 3 | e 1000| .. 
5 2/3 Do. City Undertaking 44195 Cum. Pref... bd 9 9 3 Jan, July e oo 
5; 3/0 | Chelsea Electric Supply Ord. ............ 4d --4 5 2 6 dena «m ee T 
St.|4195; Do. 4i per Cent. Deb. Stock (red.) ....| 97 —102 | 4 10 Q June, Dec | 974! 983 
' St. | 449, | Chiswick Elec. Supp. Corn Ist Mort. Db. 834—921 5 2 6) 2x oe E 
10! 10/0 , City of London Electric Lighting Ord... .. 163—184 4 6 O0 Feb, Aug | 17%) » 
10 6/0 | Do. 6perCent. Cum, Pref. ..........| 122—141 | 4 8 6 Jan, July | ** | -** 
St. | 5% Do. 5 per Cent. Deb. Stock (red.)......| 118 —122 | 4 2 O0 June, Dec | 28 oe 
St. | 44%! Do. 4 per Cent. 2nd Deb. Stock (red.)..| 99 —102 4 8 0, Jan, July : IOU .. 
10. 8/0 | County of London Elec. Supply Ord. .... 112—113 | 5 1 6 Feb, Aug | Al .. 
10! 6/0 Do. 6 per Cent. Cum. Pref. ....... ec; Ddli—122, 4 17 0 Mar, Sept | re s 
St. | 419, Do. 44 per Cent. Deb. Stock (red.) ....! 106 —108 | 4 3 3 Jan, July 12 ve 
St. | 44% Do. Second Deb. Stock eee reeveeerare: 129 —193 4 7 6 May, Nov. | IUE ee 
5 | .. | Edmundson’s Elec. Corp. Ord........... weit eo =, June, July |. ** ee 
5! ,.| Do. 6 per Cent. Cum. Pref. ...... coes —3} es May Nov. | j ee 
St. | 43% | Do. 4k per Cent. Ist Mort. Deb. (red)..| 84 —87 | 5 3 5 July ee x 
5 3/0 | Folkestone Electricity Supply Co. Ord. .. 41—5E 54 O0 April, Oct ^ iue 
5. 2/6 Do. 5 per Cent. Cum. Pref. ..... AW 41—5t£ 4 15 0. Mar, Sept be m 
St 43% | Do. 44 Ist Deb. Stock (red.) ......| 92-95 | 414 9 Feb, Aug | sul ^ 
5| 5/9 | Hove Electric Lighting Ord. ............| | 74—8 5 12 € April, Oct | 7, 7i 
St 44% | Isle of Wight E. L. & P. Co. Deb. Stock ..| 90 —93 , 4 l6 9 Ki eje 
5| 4/0 |*Kensington & Knightsbridge Ord. ......| E?$—78$ | 518 O Feb, Aug | ** | œ 
5 69 Do. 6 per Cent. Ist Pref. ......... s. 5.—5i 5 9 0. Jan, July ee - 
St. | 4% Do. 4perCent. Deb. Stock (red.)......| 90 —93 ,4 6 0^ v ee e 
St. 492 Kensington & Knetbe. Co. & Notting Hill 
| Co. (Joint Station) 492 Deb. Stock (red.)..| 93 —96 |4 4 6 April, Oct| **| = 
St. | 44% | Kent Elec. Power Co. Irred. Deb. Stock ..| 73 —82 | 5 !0 0, Jan, July | °° - 
3! 1/ London Elec. Supply Ord. ....... 2. eee (g—!% | 4 0 9 Mar, Sept 
5| 3/0 Dor 6 per Cent. Pref. ...... eerte 4$—51 ' 5 I2 0. Mar, Sept 
St. 4% De. 4per Cent. Ist Mort. Deb. ........| 90 —93 4 6 O Jan July 
5| 2/0 'tMetropolitan Electric Supply Ord. ....... 31 —3i 5 3 0! April, Oct 
5 2/3 Do. 44 per Cent. Cum. Pref. .......... 41—43 4 !7 O , Jan, July 
St. | 43% Do. 4} per Cent. Deb. Stock Ist Mort...’ 93 —102 4 8 6 June, Dec 
St 319, | Do. 3} per Cent. Mort. Deb. Stock red.) 85 —88 |319 6! Jan, July 
..| 44% | Midland Elec.Corp.forP.D.4$ Ist Mort.Debs, 97§—97$ | 4 10 6 or 
Stu 4i 92 Newcastle & District E. L. 4 Mt. Db. St. | 85 —83 15 2 0! Rd 
5, 2/6 | Newcastle Elec. Supply 5 per Cent. non- | 
Qum: Pref isse esir iasan quce vee §i—4§ |5 2 6 Feb, Aug 
100! 43%] Do. 44 per Cent. Ist Mort. Deb. ...... 95 —97 !412 9) Jan, July 
100. 594 | North Metro. Elec. Power Sup. 5 Morts...) 101 —104 14 !6 0 a 
1; 602 | Northampton Elec. Lt. & P. Ord.........| 141—153, | 4 13. 8 Feb, Aug 
li 59; Do. 5% Pref. ee ee oe ee 1,5 —1.5 4 6 0 Feb, Aug 
St. | 499 | Do. 492 Debs......eeeen nes] 99 —101 1 3 19 0 June, Dec 
10) 6/0 | Notting Hill E. L. Co. 6% Non.Com. Pref.| 10 —11 5.90. e" 
5| 4/3 | Oxford Electric Ord. sesssesresesecose Si—ot | 5 14 O | March .... 
St | 495, | Do. 4% Deb. Stock .......- esO.e| 69 —92 14 70^ x 
5, 5/0 | St, James’ & Pall Mall Elec. Ord. ........ 91—9 5!0 0 Feb, Aug 
si 3/6 Dc. 7perCent. Pref. ......... ius 61—7l 416 6 Feb, Aug 
St. | 34%} Do. 3) per Cent. Deb. Stock (red.) ....| 83 —85 § 4 1 3; Jan, July 
5, 2/0 | Smithfield Market Electric Sup. Ord. .... 1b—!i | os Feb. .. 
4| 4/0 | South London Electric Supply Ord.......; 3 —3$ 1515 0 April .... 
St | 5% Do. 5°% Ist Mort. Stock (red.) ........! 98 —101 1419 9 Jm 
1 0/83 | South Metro. Elec. Lt & Power 7% Ist Pref! 14—1% | 518 O Feb, Aug 
07} Do. 6 per Cent. 2nd Pref. ..........-. 4d—Hü 8 0 O Feb, Aug 
St. 44%! Do. 44 Ist Deb. Stock (red.) ....... ess 97 —100 410 O April, Oct 
5| 1/3 | Urban Electric Supply Ord. ............ i— ne April, Oct 
5, 2/0 | Do. SperCent. Cum. Pref. ex 3/- in Certs} 24) —3 3 6 & April, Oct 
St. | 4195 Do. 4b per Cent. Ist Mort. Deb, ......| 861—886, 5 2 O April, Oct 
1 1/1: | Waste Heat & Gas Elec. Gen, Stations ../ lR —!ẹ | 6 !4 6 | May, Aug 
5| 4/6 | Westminster Elec. Sup. Ord............. 8| —8i 514 6 Mar, Sept 
5| 2/3 | (Do. 4% per Cent, Cum. Pref. .......... 5 —5 4 3 9 | Jan, July 
Electric Railways and Tramways, 
1; .. | Bath Elec. Trams Pref. Ord. ............ *— m April .... 
1| 0/6 | Do. S5 per Cent. Cum. Pref. ..... va ai 4—H |6 3 6! Jan July 
St. 44% Do. 44 Ist Mort. Deb. Stock (red.) ....!| 78 —83 5:2 O0 April, Oct 
St. | 4192 | B'ham & Midland Trams 4j Ist Deb. Stock 91 —93 | 4 :6 9 Jan, July 
10° 4% | Bristol Tramways & Carriage Ord. ..... d 6} —7 9 !4 4 Feb, Aug 
I0 4% | Do. Cum, Pref. ..... eene SUN EE EN c AT 
St. , 4% Do. 4perCent. D»bs............ 2| 100 —102 | 318 5 Feb, Aug 
St.! .. | BritishElectricTraction6°%Pf.Ord.NonCum 11 —13 "m June, Dec 
St. ee Do Def. Ord. St........... oe eereos 6 —8 ee | oe 
St. | 6% Do. 6 per Cent. Cum. Pref. ..........; 83 —92 610 0. Feb, Aug 
St, | 4% Do. 7 per Cent. Non Cum. Pref. aa] 38 —41 | n | S | 
St. | 5% Do. 5 per Cent. Perpetual Debs......., 93 —101 419 O April, Oct 
St. 43% | Do. 4} per Cent. 2nd Dob.Stock...... 83 83 | 8 7 0. Muy, Nov | 
St. | 3% *Central London Ordinary Stock ...,....| 74 —70 ' 319 0. Feb, Aug j 
St. | 4% TDo. 4 per Gent. Pref. Stock «ors 2) —22 | 417 6 | Feb, Aug | 
, St. 4}% | Do. 4} per Cent. Pref. ......... dai | 103 —112.4 | 9 x 
St.' 2% tDo. Deferred Stock ....... coececee.! 74 —70 | 212 $ Feb ....! 
100! 4% | Do. 4perCent. D:5s...... D e 93 —101 3 19 3 , Jan, July 
St. 14% | Cit; & South London Rly. Con. Ord. ....! 321—314 / 3 19 0 | Feb, Aus 
St. | 5% | Do. 5 per Cent. Perp. Pref. (1891) .... 103 —108 . 4 12 6 Feb, Aug 
Sty 8%: | ]-Do,- 1896). oessksseissssosois ert 102 7101-4 165. 0. Fab, Auro. x | wa 
St. 5% Do. (1901) eene nn nnne 102 —194 | 4 10 0 Feb, Az | oe ee 
É St. | 5% Do. (1903) 9950952062084 *99*8*099250249*2 101 —103 417 0. Feb, Ausg | 192, [E 
St. 4% | Do. 4 per Cent. Perpetual Debs. ......] 9) —101 | 319 0 May, Nov Wa " 
10! 6/0 , Dublin United Trams, 6 per Cent. Pref. ..| 104—114, 5 4 O | Feb, Aug ce oe 
10, 7/0 | Gateshead & District Trams Ord.........| 8-8 | 617 0, | ve Ke aps. 
10. .. | Gt. Northern & City Rly. Pref. Ord. (499). 1í—2l RR Feb, Aug | > m 
1! 7!d. | Hastings & District Elec. Trams, 6% C.P. j—i ud Mar, S:pt |. oe | ee 
St. (45% | Do. 4} Deb. Stock ...............|]. 71 —76 16 2 O| April, Oct | «|. oo 
10. .. | Imperial Tramways Ord. .............. 34—11 ete Mar, Sapt d sí 
10 .. | Do. 6perCent. Pref. .....ceeceseeee| 6 —9} D Mar, S;pt | «| ee 
St|[4195;| Do. 4} per Cent. Debs. ..... iuis e| 71 —73 6 3 3; Jan, July oe 2d 
(£5 | 2/6 | L of Thanet E. T. & Lt. 5 per Cent. Pref...| 28-28 | 411 O| Mar, S»pt| «| ca 
St. | 4% Do. 4perCent. Deb. Stock ..........| 75 —8) | 5 0 0j Jan, July 3 S 
10 5/6 fLanarkshire Tramways ................ 93-95 6 2 O0 Feb, Aug s es 
St. | 576 Lancs Utd. Trams 5°% Prior Lien Deb. Stk.{ 81 —33 | 6 0 6| Jan, July vs Se 
St. | 4% | London Electric 4% Deb. Stock ........] 94 —95 14 3 3 S | 953. a 
St. | 4% | fDo. 4% Pref. ....... sese] 81 —83 |416 3 Ri 814 ., 
:10| .. | London Onited Trams, 5% Cum. Pref. 4i—951 J ae Jan, July 5 4i 
St., 496 | Do. 4perCent. Ist Mort. Deb. Stock ..; 72 —70 | 5 5 3 | Jan, July Bch) “oad 
St. | .. | Mersey Con. Ord. Stock ...csesereceeeee| 4 —6, . | Feb, Aug| . i 
1| 8:d.| Metropolitan Elec. Tramways Ord.......| 1 -1d 159 6 ph ip 2r 
ee Do. Deferred e€€*9206*9019020000*098092929 4 —ł sa April Cis 7 i 
1| 0/6 | tDo. Sper Cent. Cum. Pref. ..........| d —H |5 6 6|Feb Aug | i| |, 
St. | 44% 44 per Cent. Deb. Stock..........| 90 —93 | 4i1 6 Jan, Juy | .. f 
S 5 Do; 5 Cent. Db. Stock *09099009*090 93 —{[02 44 18 0 s 109} 
St. | 14% |fMetropolitan Railway Consolidated ....| 554—55 | 214 0| Fed. Auz | 59} Sit 
t Ex dividend. 
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~ LAST * RATE BusiNESS | 4 |LAST Price *RATE Boss 
2 | Drv- NAME. Woa. [rar canr.| DIVOBND | Warr To & |Drvt- NAME. Wed.. [Pex cent. TOEN ESK TO 
G |pexo _Aug. 31. Yistpep.| | Aus. 21. | 5 |peND Aug. 21. YIELDED. Avo. 21 
High., Low i 
Electric Railways and Tramways — Continued. |£ a d. est. | est. Telaphones Hen. Low. 
ECT Riz. Surela tands Sbeis E 3g] Bak Aae | eh | TP " 
n CTETENCO soccer e ug eo | 
*Do. 3 per Cent. a A" Preference. ..| 84 —86 |4 1 §| Feb Aug) «+ | +> pO rH Ana CEPIT. rey h. Cap. er AA rel | : b 2 just qus e 
*Do. 3 per Cent. Convertible fret reen 84 —85 | 4 1 6| Feb, Aug; 55, os [°° 4 ‘Do. 49 doa em Ar rodea Bos dts 9 0 an. J ve P" 
Do. 34 per Cent. Debenture Stock.. 86 —88 | 319 6 an, July a 87} t M Poem HC Cons. Bonds is 102 m POLEN e . Ré 
‘Do. 3jperCent.'" A" Deb. tock ....| 86 —88 |319 6 | Jan, July |. 974 , 2 ane ortug'se Tel. 5% Ist Mt. Db. Stk. a Hl 11 Mar, Sep | | a) 
Metropolitan District Railway Ord. .. 394 —40 i Feb, Aug 400 3l 1 2. M ili sepbone rere Deere err ee f T P | : ie ad August s oo | v 
fDo. 4} First Pref....... esee 8) —91 |5 1 O|Feb, Aug| ?9 | 82 1 [7i d ideo Telephone Ord. .......... 31—1 $$, 2 OY. sess F ae 
Assented Ext. Pref. (Int. Guar. by i ee ADS 5 per Cent. Pref. .ccesevecceeee) , HH : 0 May, Nov uh iu 
Und. Elec. Rlys. Co. of Lendon, Ltd.)) 75 —77 | 4 !1 O0 | Feb, Aug 76 | .. | 76 tional Co. Deferred Stock ....... 100 M I $ eb, Aug 1001 1464 
Do. 3 per Cent. Consoltd. Rent-charge| 73 —75 | 4 O O ' Jan, July 73]| .. 7 t «| New York Telephone Co. 30 yr. Bnds... Ras 01 4 9 m $ 100} 
Do. 4 per Cent. Midland Rent-charge| 98 —100 | 4 O Oj Jan, ju elef i Uu Orienta tal ponia penu wane ties T Ual; 4 8 2 Arril, Oct Li. a, 
tDo. Guar. Stock 4 per Cent. ........| 87 —8) | 410 0 ar, Se TABED [JA o. 6perCent. Cum. Pref. .......... us | 4 18 April, Oct bii : 
Do 6 per Gent. Perp. Deb. Stock ....| 141 —i43 | 4 4 O | Jan, July 1421; . Rt | 4% | „Do. 4perCent. Red. Deb. Stock.. —90 | 4 ? O0 | Jan, july " 
Do. 4perCent. Ditto ....... ev 94 —96 |4 3 9| Jan, Juy | cep eP 44%, Telph. Co. of Egyot 449 Ae Stk, (red.)} 99 —101 | 4 9 3| Jan, July 34b i 
Potteries Electric Traction Ord.........|]  — 8 O Oj April, Oct | :: | * 9| 5/0 | UnitedRiverPlateOrd 1to0190,000 ...... 73—74 5 7 9| July... A ^N 
tDo. 5 per Cent. Cum. Prts. ies i=) 6 18 0 Feb, Aug at | eo 5 2/6 Do. 5 per Cent. Cum. Pref. TETPTTTITT pd 4 it 0 June, Dec n ee 
Do. 4} per Cent. Deb. Stock ........| 87 — 5 0 O0! May Nov | «| es t, 44%) Do. 46 Deb. St Red. ..........,..| 1014—103)| 4 7 Qi Jan, July; ** | e 
shee BEE Tropes ee oe Ae) BRE ES ary | i 
per nt. 8 Oc evees [NENNEN -— an, y ve ee : 
Undergd. Elec. Rys. Lon. Shares ......| 4 —4t RAE cd T 4i Financial Investments. 
De 44% Bonds with Coup 9 ivissa 2 191 1 ? 0 ii DI i : 
n. DGS «e ce Vase aaa eee = une, Dec | 5| 3/0 | Elec. & Gen. Investment 6% Cum. Pref.. E1613 3 | Jan, July| «| op 
Yorkshire (W. R.) Elec. Trams, Ord. ecco i— y March ae ee ee 10 6/0 Globs Telegraph & Trust Bre cUm. cele 11 —1)2 5 4 0 Don, [LR ll 
Do. 6 per Cent. Cum. Pref. .....«««.| 26738 . i “+ | +. |10; 3/0 | Do. 6per Cent. Pref. ........cee0..] 138—131 | 4 12 0 |SpDcMrju, 124]. -- 
Do. 4} per Cent. Ist Debs. *.900990820 79 5 8 6 Jan July ee ee 10 óo% Submarine € Cables Trust (Cert.) Ad smi. 127 —130 4 12 0 April Oct i ù 
Electric Manufacturing, &c. Colonial and Foreign Electric 
Anchor Cable Co. 44% Deb. Stock ......| 98 —100 | 4 10 0 is se| w Railways, Tramways, &c. 
de o CUN EN a E 7 8 0 api Oct | | Ef 5 29 | Anglo-Argentine 54% C 5į}—5} |5 2 0| April, Oct | 53| 5 
v Mug VU. RIEL Sas eee here wees I rl Oct; ° j °° nglo- HO ne um. Ist Pref..... pril, Oct $3 
Do: Ist Mort: Con Dbs 93/—4 $6 6| se | +e | 5 29 | Do 549 Cum, 2nd Pret. ............| 4H Sh | 5 6 0| Jan, July | 35 4i 
Automatic Telephone Mfg.Co. 6%Cm. Pf. Pm - - Loan iSt | 4% | Do A "Deb. Stock ...sssscccsecese| 2349 l4 4 3| June, Dec | 941| 94i 
Babcock & Wilcox Ord. ex bonus share b—3j |4 4 O | April, Oct | 3E Sitelst | 44%; Do. 44% Deb. Stock ......... LL] 99s 10M 4 8 9| T 101 | 100i 
xu MM" !I&—1&|4 00 i |o [Sci 5% | Do. 5% Deb. Stock ..... ... s.s sese 1. 1914-99. . 1023) 101 
British insulated & Hey CablesOrd... 74—8} | 6 1 6. July, Feb; °° | «+ [St | 5% | Auckland Elec. Trams. 5% Deb. (red.)..| 102 —104 | 4 16 O | Jan, July | s.j + 
Do. 6perCent. Pref........ eren 51—6 414 0, Jan, Juy | °° | ef 5 4/0 Brisbane Elec. Trms.Invest-Ord mese 7—7} 569 ay .... | Z| oe 
Do. 4i per Cent. Ist Mort. Deb. (red.).| 101 —103 | 4 : 6 | Jan, July o ovo 26 Do, SperCent. Cum. Pref, ..........| | 48 419 0 | May, Nov; «| = 
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PENDET NONE 
Electricity Supply at Norwich. 

AN ordeal which, fortunately, seldom falls to the lot of the 
station engineer has had perforce to be endured this week by 
Mr. F. M. Lona, of Norwich. As a result of the heavy rain 
which fell on Monday last (nearly 6 in. being recorded in 12 
hours) the low-lying parts of the city of Norwich and the 
surrounding country have been flooded, and both the lighting 
and tramway power stations have had to be shut down. 
That such an occurrence should take place at this par- 
ticular time is especially unfortunate, as it has rendered the 
rescue work more difficult owing to the absence of light, but 
it is obviously an accident for which no one can be held to 
blame. In conversation with Mr. Lone over the telephone, 
at present the most efficient method of communicating with 
Norwich, we learn that a supply of energy was given until 
8:30 p.m. on Tuesday night, at which time the water was at 
a depth of 2 ft. in the engine room, or just below the dynamo 
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terminals. The gas works had drawn its fires in the after- 
noon and is at present relying on what is in the gas holders. 
On Wednesday night it was possible to give a very limited 
supply of current from a small plant situated in Messrs. 
Caley's works, and although the water has now gone 
down in the station, it is feared that the plant will not 
be fully available for some days, as four of the generators 


Continued......... GEAR ea 869 have been damaged. A view of the state of things at 


| present existing in the Norwich engine room, is given on 
page 178 of our Commercial and Industrial Supplement. 
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j Cheap Power at Coventry. 
THE publication of annual statistics of the operation of 
| electric supply undertakings has resulted in considerable 
competition between central station engineers to present 
the lowest cost per unit sold. This has frequently had the 
effect of causing the engineer to pav undue attention to the 
| production of the energy and to neglect the commercial 
side of the undertaking. Low generating cost, however, is 
l often associated with rapid progress in the quantity of elec- 
trical energy sold. A case in point is the Coventry under- 
taking, the annual accounts of which for the past year are 
analysed in our present issue. Although this undertaking 
| has not the benefit of a traction load, and its load factor is by 
no means high, the energy is produced at an exceptionally 
low figure; and, in spite of the fact that the average price 
received for all the units sold was only 1°12d., this sufficed 
to produce a profit of 0°37d. per unit. A feature of the past 
| vear's progress of the undertaking is the rapid development 
of the power load, which now accounts for nine-tenths of 
the output. Indeed, the offer of electric power at a cheap 
rate a few years ago has resulted in a phenomenal increase 
in the demand for energy, as is shown by the fact that the 
output for power has nearly doubled during the last two 
years. The financial result has also been equally satis- 
factory, since the surplus for the year ended March 31, 1909, 
was only £3,765, this being increased to £10,071 in the fol- 
lowing year, and to £16,173 for the year ended March 31st 
last. The greater part of this surplus has, we are pleased to 
notice, been paid into the Reserve Fund. 


ome 


Electricity in Construction Work. 

Ox another page of this issue will be found a suggestive 
article concerning the uses to which electricity might be put 
in building and other similar operations. There is nothing 
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new in the notion of emploving electric motors for gantry 
cranes, mortar mills, &c.; indeed, descriptive articles 
relating to such uses have appeared from time to time in 
our columns. Nevertheless, the present article is of par- 
ticular interest in that it describes some of the work now 
being done in America; and at the same time it suggests that 
English supply engineers are not sufficiently alive to the 
possibilities of obtaining remunerative loads in this direc- 
tion. However this may be, it is tolerably certain that the 
impetus will never come from would-be consumers. The 
author of our article points out that a contractor cannot be 
expected to purchase motors for a job, when he is fairly 
certain that his next job will be in a district where the con- 
ditions of supply will be entirely different. He suggests 
that the supply authority should hire out motors to con- 
tractors. 
might prove a satisfactory solution of the problem. So far 
as the expense of a temporary service from the mains is 
concerned, this would not weigh seriously with au enter- 
prising engineer. Thus, for a large building a permanent 
service would probablv be required in any event, and the 
temporary leads to the motors could be used over and over 
again. 


——,—— 


Telephone Deterioration. 


Dvnixc the past few davs a series of articles written bv 
Mr. W. DUBILIER has been appearing in the “ Daily Mail ” 


. . . : . i 
on a subject whose importance is particularly obvious to 


users of the telephone. Mr. DuBILIER alleges that since the 
beginning of the year the telephone service in this country 
has steadily deteriorated, as a result of its passing into the 


control of the Post Office, and he gives some interesting - 


comparisons of the average times taken in this country, in 
Russia and in the United States to make ordinarv and trunk 
calls. For instance, in this country to secure a local call 
requires ] minute 15 seconds, while in Russia the average 
time is | minute, and in New York it is only 15 seconds. 
For trunk calls the differences seem to be very much greater. 
It takes 35 minutes to connect London and Southampton, a 


distance of 79 miles, while New York can speak to Chicago | 


in 25 minutes, the distance between them being 1,000 miles 
A much more serious matter, however, 1s the frequency with 
which subscribers are given wrong numbers and with which 
calls, especially trunk calls, are interrupted for no apparent 
reason. In case it should be thought that these American 
figures are too favourable, we mav point out that, in a 
Paper recently read before the American Institute of Elec- 
trical Engineers by Mr. B. DEAKIN, and abstracted in our 
columns last month, it was stated that getting a call from 
an extension instrument through a sub-exchange. a main 
exchange and another sub-exchange, and finally to a second 


extension instrument, required only 66 seconds on the ordi- 
nary manual system. 


Ix dealing with this matter it is, of course, necessary first 
to find the cause of deterioration and then to discover 
remedies. The Minister responsible may be tempted to 
declare that deterioration exists only in the minds of his 


political opponents; but. even allowing for à = certain | 


We can imagine that, in certain districts, this | 


i inertia of the motor armature. 


opuesto 


amount of exaggeration, it would be idle to deny that 
there has been a serious falling-off in efficiency.' Instances 
abound on every hand, and public indignation is not likely 
to be soothed by a statem:nt to the effect that the trouble 
is largely due to an enterprising newspaper which happens 
to be opposed to the Government. Nor will it avail to 
saddle the subscriber with responsibility, by telling him that 
he does not know how to use the telephone, or that he must 
have patience. Nothing will suffice but a real appreciation 
of the gravity of the situation, coupled with a searching and 
painstaking inquiry by the proper authorities. This should 
be undertaken immediately, and should be followed at once 
by all necessary and reasonable steps towards reform. 


— — — — — 
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Capacity of Lifting Magnet.—Heretofore the practice of 
handling furnace pig iron with electromagnets has been limited 
by the quantity that could be lifted under the ordinary plan of 
picking the iron from the ground or floor. With the pigs lying 
| flat, only a relatively small number adhere to the magnet. 
The * Electrical World,” however, states that at the Zenith 
furnace in Minnesota experiments have recently been made 
with stacking the pigs vertically, standing each pig erect on 

end. This arrangement allows a greater number of pieces 
to make direct contact with the magnet pole-pieces, and the 
lifting capacity of the magnet is correspondingly increased. 
In fact, with a given magnet which is able to pick up only 
1,000 Ib. of pigs lving flat, 2,000 Ib. can be lifted if the pigs are 
stacked vertic ally on the floor. This doubling of the lifting 
capacity of the magnet is attained with but little added 
expense for labour in stacking the pigs. 


Starting Large Continuous-Current Motors without Series 
Resistance.—In an article on this subject which appeared in a 
recent issue of the ^ Elektrotechnische Zeitschrift,” the author, 
Mr. C. Trettin, remarks that continuous-current motors are 
| generally started with the aid of a series resistance in order to 
prevent damage by excessive starting currents. The accepted 
necessity of using a sries resistance is considered by the author 
to be a fallacy. “He emphasises the fact that the self-induction 
does not permit the starting current at once to assume its full 
value, but forces it to increase gradually, while the large torque 
which is proportional to the armature current in pure shunt 
motors causes a large acceleration and a rapid increase of the 
counter E.M.F. The author gives the mathematical formule 


for the phenomena during the starting period and shows the 
DRM between self-induction, 


——— 
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to the electric propulsion of ships. According to Huelss, 


the propelling motors of the ship are connected without start- 
The author 
shows that it is possible to start large direct-current motors 
(that is, with several hundred horse-power capacity) without 
series resistances, and the tests made and oscillograms given 


Ing resistances directly to the source of energy. 


show good agreement with the results of his theory. 


| 
| 
| Oable Interruptions. 
| 


Date of Interruption. 


Latakis—Palura ...............- CMS May 26, 1910 
Cadiz—Tangier ......... eene DAR Feb. 27, 1912 
Alhucemas —Penon de la Gomora...... ..... ........ Feb. 28, 1912 
Ceuta — Estepone T exi daa apibeanó Sen: LOD: 28, 1912 
Melilla —Chafarinas a aaa NM Feb. 28, 1912 
Cadiz —Teneritffe.................. ess. VoU eee eee Feb, 29, 1912 
Jeddah—Suakim ..... lees sene ntn les Mar. 4, 1912 
| Chafarinas—Newours ........ Mec ee E ct April 10, 1912 
Salonika—Lemnos . ......... eere eene cen entes April 18, 1912 
Chio—Tenedos .........ccccceccceessscseeeaesevecances April 20, 1912 
Syra—Chio (1 and 2) ......... E E .... April 20, 1912 
Scalamova—Samos .......cccceceececeeececceecesces . April 21, 1912 
Marmariza—HIhodes.............. ccce — April 21, 1912 
Bessika— Tenedos  ...cceccccceccsse ce cte sent April 24, 1912 
Poulocondore— Pontianac........ ....cceeeseece oes d M 5, 1912 
Kartal— Nagara . E A E TO 12 1912 


Cape St. James-—Doson ... aeann — Aus 25, 1912 


resistance and moment of 
After presenting the theory, he 
illustrates 1t with numerical examples having special reference 
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Long-Distance Wireless Transmission over Land.— Interest 
in the recently established wireless communication between 
Lima, Peru, and Para, Brazil, centres not so much on the long 
distance of 2,100 miles, but on the height of the mountains 
between the two stations, namely, nearly 20,000 ft. This 
performance establishes a new record in wireless telegraphy., 
in addition to bringing into immediate communication two 
places which have formerly been isolated from each other. 
Telefunken equipment is employed. 

Drying Motor Windings.—A German contemporary de- 
scribes a plant in which some 5,000-volt alternating-current 


motors became so damp during a period of idleness that it was 


unsafe to put them into service again without first drying out 
the windings. They were dried by being connected to the low- 
tension side of a transformer which stepped the pressure down 
from 5,000 to 260 volts. The atmosphere of the room being 
very damp, the motors were thereafter connected to this low- 
pressure circuit whenever they were to be put out of commission 
fora while, and it was found that this process, though not very 
economical, prevented condensation on the windings. The 
voltage was not sufficient to cause the machines to run, but was 
sufficient to keep the windings warm. 

Stopping Runaways by Electrical Apparatus.— The 
“ Electrical Review and Western Electrician” states that 
on the Williamsburg bridge, spanning the East river, in New 
York City, there has been installed a set of motor- operated 
gates for stopping runaway horses. The gate, which is in 
two parts, forms a V-shaped chute, 48 ft. in length when open, 
into which the frightened horse runs. The narrowing sides 
of the chute grip the vehicle at the front hubs and bring It to 
a stop without injuring the animal. A system of electrical 
signals is employed by the officers on duty to warn the attendant 
of the approach of a runaway. A 7-5 H.P. motor is used to 
operate the gates. Many serious accidents have been avoided 
by the use of this device. Energy for the motor is supplied by 
the New York Edison Co. 

Fire at the General Post Office.—A fire which, though 
localised in extent, has had wide and serious consequences 
occurred on Saturday evening last in the Central Telegraph 
Office, London. While 300 operators were at work in the 
provincial gallery, which 1s on the third floor of the building, a 
smell of burning was noticed near the test box. where the nume- 
rous wires coming from the basement are concentrated for 
testing purposes in case of breakdown or interruption. Further 
investigation discovered a fire which, though it was soon got 
under, necessitated cutting the current off from the entire 
building and bringing all the work to a standstill. Temporary 
arrangements were quickly made, and, except as regards pro- 
vincial centres, communication was re-established in under an 
hour. Up io Wednesday morning notices of delay in. the 
telegraph service to the provinces were still displayed. 

Experiences with Steel Trolley Wire.—The use of steel 
trolley wire on electric railways is referred to in an article in a 
recent issue of the " Electric Railway Journal," Our con- 
temporary states that it has not been employed for a sufficient 
length of time to determine its relative life and behaviour in 
service as compared with copper wire. The metal used is, im 
fact, not steel. but a very high-grade iron. low in carbon and 
phosphorus, and hence not subject to active corrosion. The 
tensile strength of a No. 0000 round steel wire is about 65.000 Ib. 
per square inch, as compared with 59,000 Ib. for hard-drawn 
copper wire. No difficulty has been experienced with steel 
wire in making splices or welds not exceeding 4 in. in length 
and having a tensile strength of 80 per cent. of the wire on either 
side of the splice. The “steel wire is easily coiled on reels, 
which are of slightly larger diameter than those used for copper 
wire, and it comes off the reel straight and true if it is not kinked 
in unwinding. 

Trailer Tramcars.—Information gathered by Mr. A. L. C. 
Fell, the London County Council's chief tramway officer, re- 
garding the extent to which trailers are employed in various 
cities, shows that 1,419 are used in Vienna, 1,246 in Berlin, 702 
in Paris, 651 in Hamburg, 445 1n Marseilles: 350 in Cologne, 
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241 in Milan, 240 in Amsterdam, 216 in Copenhagen, 170 in 


Pittsburg, 168 in Toronto, 110 in Bordeaux, and 74 in Sydney 
—a total for the 13 cities of 6,032. The greatest number of 
such cars hauled by one motor tramcar is three, in Brussels and 
Marseilles. The greatest length of the trains is 196-8 ft., on 
the Cologne-Bonn line, followed by 132 ft. in Sydnev, 124-3 ft. 
in Paris, and 102-3 ft. in Vienna. The greatest speed attained 
is 21-75 miles per hour. in Marseilles and Milan, followed by 
20 miles per hour in Sydney, 18:6 miles per hour in Vienna and 
Hamburg. and by 18 miles per hour in Amsterdam. In regard 
to speed the lowest position is taken by Bordeaux with 12-4 


miles per hour. 

New Electrically-Propelled Vessel for the Canadian Lakes. 
We understand that an electrically-propelled vessel is being 
constructed in this country for use on the Canadian lakes. The 
vessel will be of the usual Canadian canal form and dimensions. 
She will have a deadweight capacitv of 2,400 tons gross on a 
draught of 14 ft. The machinery will consist of two 300 H.P. 
high-speed Diesel engines, each with its own alternating-current 
generator and exciter. On the propeller shaft just ahead of 
the thrust block there will be fitted the special squirrel-cage 
induction motor, this motor rotating the usual form of lake 
propeller at about 80 revs. per min., as compared with 
the 400 revolutions of the Diesel engines. A very simple 
arrangement of switches controls the flow of current in slowing 
or reversing, with a certaintv of response quite impossible on a 
direct Diesel engine drive. The advantages derived from this 
arrangement in the numerous locks which have to be nego- 
tiated in the St. Lawrence and Welland Canals are expected to 


prove most important. 
Diversity Factor.—The “ Electrical Review and Western 
Electrician " remarks that while discussing the matter of ter- 
minologv. it may be well to call attention to one of the defini- 
tions contained in the report of the Committee on Terminology 
of the National Electric Light Association, presented at the 
convention held this year at Seattle, Wash. Among a variety 
of terms which have been defined and which appear to have 
received a conscientious study by the members of the com- 
mittee, is that of diversity factor. which 1s defined as follows : 
" The ratio between the simultaneous demand of a number of 
individual services for a specified period. such as one hour, and 
the sum of the individual maximum demands of those services 
for the same period." While, our contemporary remarks, this 
definition seems desirable, inasmuch as the ratio specified will 
never be greater than unity and can thus conveniently be 
expressed as a percentage, it 18 to be noted that the term has 
heretofore been used to represent the reciprocal of this quantity, 
and care should be taken to avoid confusion in this matter. 
It would be well for all those using this term in the future to 
adhere to the practice which has been laid down by the com- 
mittee and thus secure uniformitv in use and obviate any 
misunderstandings which might otherwise arise. 


Operating Records of a Centre Entrance Car.—Since 
June 11, 1912, a trip-by-trip record has been maintained by 
the mechanical department of the Brooklyn Rapid Transit Co. 
of the performance of the new centre-entrance car. The results 
are viven in the " Electric Railway Journal.” During June 
ihe car wasoperated for 1.722 car-miles, and during July, when 
it did not miss a day, for 3,753 car-miles. The increasing 
familiarity of the crew and public with the car is indicated 
bv the fact that the average time per passenger boarding and 
alighting was decreased from 3:72 seconds in June to 2-29 
seconds in July. In turn, the average length of stop was re- 
duced from 7-83 seconds in June to 5-55 seconds in July. 
Although the average number of stops per mile actually rose 
from 8:01 in des to 8-24 in July, the average schedule speed 
increased from 8-23 miles per hour in June to 8-47 miles per hour 
in Julv. During July, when a greater variety of observations 
were made, it was found that the maximum number of pas- 
sengers on the car at any one time was 108, of which number 
58 passengers were seated, and that the average number of 
passengers boarding and alighting per stop was 2-86, In con- 
nection with the figures for boarding and alighting, attention. 
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should be called to the fact that they are averages based upon 
complete trips, many of the stops having been made for single 
passengers ; consequently the figures are mot as favourable as 
they would have been had the observations been made only at 
corners where a large number of passengers are interchanged 
at one time. 


Wireless Telegraphy for Aeroplanes.—The Paris corre- 
spondents of several of our daily contemporaries describe a set 
of wireless apparatus which has recently been invented by 
M. Rouzet for use on aeroplanes. It has been fitted to * Maurice 
Farman, No. 44," the seat of the operator being immediately 
behind and well above that of the pilot. The operator has on 
his right-hand side a small brass wheel, by which he gears up the 
Wireless apparatus to the aeroplane motor. In his seat he 
has a clear view straight over the pilot's head, and as soon as he 
sees below him the enemy’s forces or anything else that he 
wishes to report to headquarters, he has only to give a turn to 
the brass wheel at his side, and the circular ¢clateur which gives 
the spark will begin to revolve. Then, with an ordinary Morse 
apparatus, he can tap out a message which will be received 
50 miles away. M. Rouzet hopes to surpass by a large margin 
the distance of 50 miles, over which aeroplane messages from 
an altitude of between 2,000 ft. and 3.000 ft. have been satis- 
factorily received. The receiving apparatus is as compact 
and handy as that for transmission. It consists of a box no 
larger than an ordinary-sized handbag. and the antenna is 
of the simplest description, consisting merely of a wire running 
up to the top of the neighbouring dirigible shed, which is some 
60 ft. from the ground. With this antenna it is possible to 
tap messages coming from great distances, even, indeed, from 
Russia. These results are the more remarkable in that the 
St. Cyr aerodrome lies in a basin, and to leave it aeroplanes must 
rise to a height of some 400 ft. At the coming manœuvres four 
or five receiving stations will be at work. 


Transforming a Double-Current Generator into a Rotary 
Converter.—According to the “ Electrical World" an in- 
teresting transformation is in progress at the Harrison-street 
station of the Commonwealth Edison Co. of Chicago. This 
station was built about 20 vears ago. and at that time was con- 
sidered to represent the latest developments in the art. One 
of the units was a 2.500 kw. double-current generator driven 
at 75 revs. per min. by a vertical Allis engine. This station 
has been superseded almost entirely as a generating plant by 
the more modern steam-turbine stations, where electrical 
energy is produced more cheaply. It is now used principally 
as a substation, the greater part of the steam generating equip- 
ment being held in reserve for winter peak loads. It has been 
decided, however, to transform the double-current generator 
into a rotary converter. Originally this generator supplied 
either continuous or alternating current. In the course of the 
changes under way the connecting rods of the engine have been 
removed, although the flywheel still remains part of the unit. 
The double-current winding of the generator is practically 
identical with that of the ordinary rotary converter. Inasmuch 
as the unit was originally equipped with an alternating-current 
regulator and step-up transformers to make it operative on the 
9.000-volt system of the Company. about the only change 
necessary on the generator side consists in providing a rather 
elaborate starting equipment. As a synchronous converter 
the machine will have a continuous-current pressure ranging 
from about 250 volts to 300 volts. The new unit, as intended 
to be operated, is ponderous and will probably be used 
for the most part during the heavy demands of the winter 
season. This change. our contemporary remarks. i5 an interest- 
ing example of the resourceful expedients which can sometimes 
be employed by the larger central station conipanies in utilising 
obsolete equipment. 


The Mathematical Education of Physicists.—During the 
course of the International Congress of Mathematicians which 
recently assembled at Cambridge, a discussion took place of a 
report on the above subject. The report, presented by Prof. C. 
Runge, of Göttingen. recorded the substance of answers received 
to inquiries in regard to existinz practice, which were addressed 


to Universities in many countries, and expressed the views that 
need was felt for mathematicians and physicists to draw closer 
together, that more attention should be devoted by teachers 
of mathematics to graphical methods of working and numerical 
computation, and that instruction in mathematics should be 
largely individual. The view which provoked most discussion 
was that advocating the paying of more attention by teachers 
to routine methods that take a long time. The mathema- 
ticlans rebelled against the suggestion that they were to do 
nothing more than teach physicists, engineers and chemists 
how to use certain tools, and never to introduce mathematical 
students to the attractive fields of abstract ideas which had 
been opened by recent research. Several speakers deplored 
the widening gap between the pure mathematicians and the 
physicists, but it was suggested that this should be closed, not 
by compelling mathematicians to abandon logical precision, 
but by discarding things obsolete in the traditional mathe- 
matical courses, and diminishing the excessive amount of 
manipulative work which is now demanded from physical 
students in the laboratory. A lecture was given bv Sir J. J. 
Thomson on “ Multiple Charged Atoms.” The lecture, which 
was illustrated by experiments, dealt with recent developments 
of the author's method of determining the chemical constitution 
of atoms and radicles, and the existence of groups hitherto 
undetected, by means of their electric charges as determined by 
deflection of the path of the projected radicle in electric and 
magnetic forces, when such forces are applied to very small 
quantities of a substance placed 1n a highly exhausted vessel. 


Electric Lamps for Miners.—We understand that none of 
the prize-winners or competitors in the Home Office Compe- 
tition for electric lamps for miners have been notified officially 
of the award announced 1n our last issue and only learned of 
their success or otherwise through the newspapers. Some 
inkling of the first prize-winner was, however, obtained from 
the fact that the '* C. E. A.G." Electric Safety Lamp Co. recently 
purchased the business of the firm that makes their accumu- 
lators, and also stated in an advertisement in the " Colliery 
Guardian " that they had won the prize. the day before the 
official award was made known. We also understand that the 
mine owner who provided the prize was Sir A. Markham. 

" Engineering. News" describes a new electric lamp for 
miners which is of the combination hand lantern and headlight 
type, and consists of a miniature tungsten lamp-unit, operated 
from a light storage batterv. The lamp is provided with an 
efficient reflector, designed to illuminate a 9 ft. circle at a dis- 
tance of 4 ft. from the lamp, and photometric records show 
about 2-5 candle ft. or 3 candle ft. at 2 ft. The battery has 
a capacity of 5 ampere-hours, and is of sufficient size to operate 
a lamp for 12 to 14 hours. When used as a headlight, the 
lamp, with its reflector, is fastened to the miner's cap and 
connected by means of a flexible cord to the battery. which is 
carried on a belt or from shoulder straps. When used as a 
hand lantern, the lamp socket 1s removed from the cap recep- 
tacle and inserted into the receptacle on the side of tlie battery. 
simply taking the place of the cable attaching plug. Some of 
the important points in connection with this design are sub- 
stantial construction, light weight and compactness ; complete 
enclosure of all conducting parts, use of an absorbent for the 
electrolyte to prevent spilling, smail number of movable con- 
tacts, increased efficiency of a 4-volt lamp, efficiency of the 
reflector, impossibility of charging with reversed polarity, 
instant convertibility from hat-lamp to hand-lantern. 


Mining Accidents.—In an article by “ A Mining Expert,” in 
a recent issue of the “ Manchester Guardian,” the author points 
out that over 50 per cent. of the fatal accidents in mines 
are due to “ falls of roof.” thus causing four times the loss of 
life due to explosions. It is reasonable to suppose that the 
improved illumination of the electric safety lamp as compared 
with the existing oil lamp will have a tendency to reduce the 
serious death-rate from falls of roof. The ordinary oil safety 
lamp is not the best possible source of light with which to 
examine the “room” of the working places in the mine. 
Apart from the fact that at the best the light is a poor one, 
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there is the further difficulty that it cannot conveniently be 


used so as to shine directly upon the roof which is being 
" Joints and 


examined. It is thus not improbable that “slips, 
other indications of weakness which might be visible with the 


aid of a brighter light escape detection, and may become the 


cause of serious or fatal accident later on. For this reason. 


then, if for no other, the increased illumination afforded bv the 
The elec- 


electric lamp is of the greatest possible advantage. 
tric lamp, however, he remarks, though possessing almost 
absolute safety as regards the ignition of fire- damp, does not 
give any indication of the presence of explosive atmosphere or 
absence of oxygen as does the ordinary safety lamp. 


can be foreseen at the moment, the arrangement that suggests 


itself most favourably is that in which the ordinary workmen, 


the miners, would be provided with electric lamps. whilst the 


** firemen "— whose especial and statutory duties require them 
to have the state of the atmosphere and the ventilation of the 
mine under constant observation— would alone be entrusted 
with lamps depending upon the mine atmosphere. 

gas is, perhaps, after all, an operation to be carried out by 

properly trained and responsible official of the mine rather than 
by an ordinary workman. It is an operation which, when 
performed by an expert, is perfectly safe. but which at the hands 
of a man less experienced may be the cause of a disaster fraught 


with fearful loss of life. 


Current Topics. 
Subjects of current interest dealt with in this issue include 


the following :— 


Dr. H. W. Maleolm contributes a further instalment of his article 


n '* The Theory of the Submarine Telegraph Cable " (p. 869). 
We describe the electrical equipment for the propulsion of the 


“Jupiter,” a new naval collier for the United States Navy (p. 855). 


The subject of the Electric Propulsion of Ships is discussed in our 


leading article (p. 860). 

The applications of electric power and lighting in the erection of 
large buildings, the driving of tunnels, excavation of sewers. &c., are 
described on p. 859. 

On p. 87] we give some particulars of the large reactance coil that 
has been installed at the Deptford station of the London Electric 
Supply Corporation to protect the traction generators from the 
effects of short-circuits. 

We analyse the accounts of the Coventry Corporation Electricity 
Department for the year ended March 31. 1912 (p. 854). 

Mr. R. Appleyard’s recent Physical Nociety Paper on “ The Solu- 
tion of Network Problems by Determinants " is given on p. 857. 

Mr. F. W. Willcox discusses the strength of drawn-wire metal 
filaments and describes a filament-testing machine (p. 872). 

"ome particulars of a recent case of alleged breach of the Home 
Oftice Rules for the use of electricity in mines are given on p. 877. 

Further decisions of the Umpire in regard to unemployment in- 
surance are set out on p. 880. 

Interesting consular reports on colonial and foreign electricity 
supply works. &c.. are given on pp. 880-881. 

Dudley Corporation are recommended to sell their electricity 
undertaking (p. 879). 

An interesting report on the electricity supply works of Barcelona 
is given on p. 881. 

Among the accounts of electricity supply undertakings abstracted 
on p. 881, are those of Bolton, Ealing. East Ham. Exeter. Horsham 
and Marylebone. i 

Companies’ Meetings and Reports.—Meetings of the Indo-European 
Telegraph, Blackpool & Fleetwood Tramroad, National Electric 
Construction and Paisley District Tramways Companies are reported, 
and the directors’ report of the British Continental Electricity Co. 


is given on p. 884. 


OBITUARY. 


WALTER A. R. KNiGHT.—We regret to record the death. on the 9th 
inst., in London, of Mr. W. A. R. Knight. formerly superintendent of 
the Eastern Extension. Australasia & China Telegraph Co.. at Cape 
St. James. Mr. Knight was only 41 years of age. He joined the 
Extension Company's service at Port Darwin as an operator in 
October. 1891. and subsequently went to Foochow. Hong Kong and 
other stations in the Company's system. In January, 1904. he was 


So far as 
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appointed clerk.in-charge. and in January. 1911, was promoted to 
superintendent rank. He served in that capacity at Cape St. James 
(Cochin China) until June last, when he came to England on leave. 
On the vovage he contracted a chill. Pneumonia followed, and not- 
withstanding every medical attention death ensued on the 9th inst. In 
Mr. Knight the Company loses a conscientious and good officer, and 
his early death will be much regretted by his many friends through- 
out the service. 

C. O'BRIEN Suaw.—We also regret to record the death of Mr. 
C. O'Brien Shaw, chief electrician of the Eastern Telegraph Co.'s 
e.s.“ Electra ” at Zanzibar. Mr. Shaw was a son of the late Capt. 
Sir E. Massey Shaw. He entered the Eastern Company's service as 
assistant electrician in April, 1884. Before his appointment to the 
* Electra," he had served on board the cable steamers ‘“‘John Pender " 
and t Great Northern." He was taken ill at sea and landed at 
Port Sudan on August Ist. arriving at Suez on the 5th. He became 
worse on the 9th, and died on the 10th from heart failure. 

CAPT. James McArtHUR.—We record with regret the death of 
Capt. McArthur, of the cable steamer “ Sentinel." Capt. McArthur 
joined the telegraph service in August, 1895, as extra third officer. 
He was appointed commander on Dec. 1. 1908, and has commanded 
the '* Britannia," '* Levant II.” and the * Sentinel." He was on 
the latter vessel at Dakar. and died suddenly from heart failure on 
August llth. The“ Sentinel " immediately proceeded to Bathurst, 
the nearest British port. to land the body. 

JOHN WILLIAM Howanp.—The death occurred on August 14th. 
at Auckland, New Zealand. while on a visit, of Mr. J. W. Howard, 
until recently general manager of the Gloucester Railway Carriage & 


Wagon Co., aged 56. 


APPOINTMENTS VACANT. 


A lecturer and instructor in Ann namo design is required for the City 
and Guilds (Engineering) College. Salary £250. An assistant in 
electrical engineering is also wanted. Salary £100. Applications to 
Prof. T. Mather, F.R.S., M.LE.E., Exhibition-road, London, S.W. 
See advertisement. 

A meter tester for d.c. work is required by the City of Birmingham 
Electric Supply Department. Salary 30s, a week. — Forms of applica- 
tion from the Secretary, Elec iiic Supply Department, and should be 
returned not later than Sept. 2. See advertisement. 

The Council of Hartley University College. Southampton. invite 
applications for the appointments of (1) professor of physics and 
electrical engineering (salary £300 per annum), (2) lecturer in mecha- 
nical engineer ing (£150). (3) lecturer in architectural and building 
engineering (£150). Further particulars from the registrar, Mr. D. 
Kiddle, to whom application by Sept. 9. 

Applications are invited for the professorships of (1) chemistry, 
(2) mathematics and physics, and (3) mining and engineering in the 
University of Western Australia. Salary £800 per annum, with 
house, or £100 per annum as house allowance. Applications by 
Oct. 15 to the Agent-General, 15, Victoria-street. London, S.W., or 
to the Chancellor of the University, Perth (W.A.). 

Messrs. Everett. Edgcumbe & Co.. The Hyde. Hendon. N.W.. have 
vacancies for test-room assistants for adjusting and calibrating a.C. 
and d.c. indicating wattmeters and watt-hour meters. 

An advertiser requires a capable salesman for electric light fittings. 


A junior lecturer and demonstrator in physics is required for the 
University of Sheffield. Salary £150 perannum. Applications to the 


Registrar bv Sept. 9. 

London County Council invite applications for the appointment of 
chief engineer of the Council and county surveyor. Salary £2,000 a 
year. Applications by 11 a.m. Oct. 7. Forms from the Clerk. 


ARRANGEMENTS FOR THE WEEK. 


BRITISH ASSOCIATION. 
Presidential Address, by Prof. E. A. 


WEDNESDAY, Sept. 4th. 
Meeting at Dundee. 
Schafer, F.R.S. 

THURSDAY, Sept. 5th. 

Addresses by the Presidents of the various Sections. To 
Section A (Mathe ‘matical and Physical Sciences), by Prof. H. L. 
F.R.S. To Section B (Chemistry), by Prof. A. 


Callendar, 
by Prof. J. H. Biles, 


Se "icr. To Section G (Engineering), 


F.R.5 

A list of the various Papers to be read during the meeting, which 
lasts until Wednesday, September llth was given in our issue 
of August 9th (p. 7: 729), The actual days on which these Papers 


will be read will only be ennounced at the meeting. 
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COVENTRY CORPORATION ELECTRIC SUPPLY 
ACCOUNTS. 


The electric supply undertaking at Coventry, although of 
only moderate size, is operated at almost the lowest cost per 
unit sold of any station in this country, and this notwith- 
standing that the load factor is by no means high. 

For the vear ended March 31st last, the total number of units 
sold was 10.473.339, a marked increase over the figure of 
1.943,937 recorded a year ago. Of the above output 948.250 
units were sold for private lighting at an average price of 3-6d. 
per unit; 9,315,451 units for power, at an average price of 0-87d. 
per unit ; and 209,638 units for public lighting at 0-92d. per 
unit. It will be noticed that the power load constitutes prac- 
tically the whole of the output, and in this connection it may 
be noted that the load factor was 19-6 per cent., the maximum 
demand being 6,090 kw. It is also evident that the power load 
Is developing rapidly. 

The quantity of electricity generated was 12,305.070 units ; 
the amount used on the works 385,009 units, and the losses in 
transformers and mains, &c., 1,446,722 units. 

The pubhe lighting comprises 107 arc lamps and 47 incan- 
descent lamps. 

From our analysis of the past year's accounts given below. it 
will be noticed that the generating station is operated in con- 
junction with a refuse destructor; and in this connection we 
may add that the power derived from the destructor was valued 
during 1911- 12 at £649, as against £161 in 1910-11. A con- 
siderable reduction has been made in the fuel eost per unit sold. 
which at 0-13d. per unit is one of the lowest ever recorded by 
an electric supply station. 
Generating Costa. 


Per unit sold. 
1911-12. 1910-11. 


Coa n UR £5.281 ; 
Power from refuse destructor ............ 040 ) 0: 13d. ... 0-16d. 
Oil, waste water and stores ............L... 306 .... O-Old. ... 0-01d. 
Wages at stations .....ccccccccecceeeeeseeees 2,209 ... 005d. ... 0-0. 
Repairs and maintenance ...........esuuue. 493 ... 0-02d.. .... 0:024. 
Total Generating Costs ....... — IC NE COLIT. NE 026d. 
Distribution Costs. 
LT TEES £596 E 
Repairs and maintenence of mains....... 223 O-O4d.. ... 0-04d. 
tepairs and maintenance of meters, &c. 204 ios 
Repairs and maintenance of apparatus at : 
distributing stations .......cccceeeesee ees 276 ... (01d. ... (-01d. 
Total Distribution Costs .................. £1,989... (-65d. 0:05d. 
Management, &c. ES m E 
POPU LET OSes tes ceo carbo tenet OM a £1.328 ... 003d. ... 0-04d. 
“tat onery and Printing ..............LLuuues 156 \ 
Law eharges ood isbn va xsée rasta vausdelcdeevede: 9 l 
General establishment charges. ............ 256 0:01d. ... Old, 
EA VOTER RERRTENRE 1SS 
Total Management Costs .................. 1.937 0-04d. Modd. 
Rent. rates and taxes .....uuseeeeeeeeceeeeeeee £1370 ,... O03d. LL. 0-024. 
Attending publie lamps ......uueeeesesseseese £233... (Old. ... Odd, 
Special charges (excavation for new set end 
Dur) qe cr ENNDE €1.377 ... 03d. ... 003d. 
New meters and motors aoeeoe nauau. £1.177 ... GO8d. ... 0:01d, 
TOTAL COSTS (rz capital charges)........... . £17,371 0:40d. 0°43d. 
Capital Charges, &c. 
Interest and loan charges ............... £0.]188 ... 0-21d. ... 024d. 
xs 8,512 ... Od ... 0:24d. 
Composition for stamp duty auesse. ate 45 ... O-00d. 2... 0-00]. 
Total Capital Charzes..................... 617,593 ... O-40d. .... O-48d. 
TOTAL COSTS (inc. capital charges)......... : ; : . 
Bee ( P ges) £31,969 0°80d 0:91d 
Sale of eurrent for lighting. &c. ...... eu. £14.19 
Sale of current for power ........Luueuseuseee 33,719 Pedy. cee 38d. 
Sale of current for public lighting......... NOUO 
Meter rents, &ei uuu. esse edu TS 47i ... O-Old. ... (-03d. 
NIGEOPAPOIUS 689 dedecus oda vetas ttis 1.490 ... 0-03d.. .... 0-044. 
Bank interesi (less interest on deposits) 460 ... Old. .... O-O0d. 


—— ——— 


—————— 


117d. 1404. 


Balance seernes £106,173. .... 0-37d. 07404. 


This balance. which is stated in the accounts as net profit 
for the year, is disposed of as follows :— Reserve fund, £1 1212: 
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contribution to general district rate, £3,500; transferred to 
Suspense Account, £1.150; bonus to employees, £237 ; in- 
crease in balance carried forward, £74. The Reserve Fund now 
amounts to £6,293, £8,031 having been transferred last year to 
the Capital Account. 

Of tlie sum of £1.150 placed in the Suspense Account, £196 
is being utilised to pav for the new workshop, tools and office 
fittings, and £386 for replacing condensing plant for pumps. 

The capital expenditure during the year was £22,884, £11,333 
of this being on account of machinery, and £9.570 for new 


mains. The total capital expenditure at March 31,1912, was 
£294,085. 


RAILWAY ACCIDENTS AND THEIR PREVENTION.* 


Summary.—A wholly automatic system of block signalling, which has 
been extensively tested by German, Dutch, American and Japanese 
railway engineers, is described in some detail. 


The railway accidents which have occurred during the last few 
weeks, leading to the death and mutilation of a great number of 
travellers, have again brought the urgent question to the front. 
whether no appropriate means can be found for their successful 
prevention. The four railway accidents near Malmsátt, Leipzig- 
Borna, Diisseldorf-Nehleebusch, and between Manchester and Leeds, 
all occurred within one week—that is to say, between June 16th and 
21st last; 30 people were killed and 60 very severely injured. 
Again, on July 4th last, a terrible railway accident was caused by a 
fast train on the Lackawanna Railroad telescoping a passenger 
train that was stopping at a station. The total number of victims 
amounted in this case to 87, out of which some 30 were killed out- 
right. Then again, on July 15th. an express train from Denver 
collided with a fast mail train at Hinsdale, a suburb of Chicago, 13 
corpses and numerous injured being drawn from beneath the debris. 

And now as to the causes. These mav be detailed as wrong or 
premature setting of the switches; running bevond a signal at 
"stop"; passing over a curve at an excessive speed; and the 
running of one train into another on a siding. The work entitled 
" Psychology of Railway Accidents," lately published by the well- 
known railway engineer, Mr. Keves, remarks, amongst other things, 
“ The unreliability of human action must always be taken into 
account, and the fight against the risk of catastrophes will never 
bear fruit so long as it is confined to merely dismissing the guilty 
party and to “improving " the working. An attempt must there- 
fore be made to counteract this unreliability by preventive measures, 
for its eradication will never be possible." 

According to Keyes ideas, any improvement in the conditions of 
safetv in traffic can, therefore, only be sought in mechanical ap- 
phances working automatically, and thus independent. of operation 
on the part of the staff, or in signals, the work of which is not con- 
fined to indicating to the driver that a section is blocked, but shall 
at the same time include either electrical or mechanical devices for 
automatically bringing a train to a standstill as soon as the signal 
commands “stop.” This is the salient and fundamental idea 
undorlving any answer to the question how to obtain greater safety 
in railway traffie ? With all respect to the unswerving lovalty and 
conscientiousness of our railway officials and men, it is yet un- 
deniable that personal security and the protection of millions of 
railway travellers are, nowadays, no longer sufficienty guaranteed 
merely by the most excellent of human qualities. Now, if ever, the 
call for inereased safety in our passenger traflic is justified, and must 
needs meet with the fullest measure of consideration. During the 
last few vears quite a number of inventions and improvements have 
become more or less known which propose to increase the protection 
secured by the actually existing railway safety devices. Amongst 
the numerous plans proposed for the purpose attention must be 
drawn to a perfectly automatic electric train protecting system which 
is creating the greatest interest in railway engineering circles. 

This system, now patented in all civilised countries. overcomes 
the difficulties connected with securing a perfect protection to rail- 
way traffic, and remedies, it is claimed, tho deficiencies still inherent 
in the best-known semi-automatic and automatic block systems. 
From the following general description a general idea may be gained 
of the efficacy of the automatic block svstem in question, which the 
inventor, by virtue of incessant developments, has finally brought 
to a degree of perfection which he hopes will guarantee the future 
safety and protection to life te the railway travelling public. In the 
first place, this automatic block system fulfils in a reliable and 
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* Abstract of an article in ‘* Astronomische Korres»ondeaz." 
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incontestable manner the fundamental condition required—namely, 
the mutual interdependence of the block stations. The compulsory 
character of the correlated positions of the block signals according 
to the movements of the train within the block sections is always 
maintained, and depends solely upon the external influence of the 
position of the train itself with regard to its respective block section. 

The fundamental idea of the system in question—that is to sav, 
of the ‘ Unverricht-Gossler " automatie electric train protecting 
system—is the momentary influence of the train when entering a 
block section, upon the position of the respective signals, it being 
impossible to change their position until the whole train has actually 
left the block section occupied and has entered the next, from which, 
moreover, it has likewise blocked itself. During this period the 
position of the signals is secured in a permanent and mutual inter- 
relation, so that for the time being the train cannot affect the signals 
any further. This mutually compulsory condition of the positions 
of the signals is brought about and controlled exclusively bv a 
characteristic current closer, this device being substantially the gist 
of Mr. Unverricht's invention. 

The said current closers, in consequence of their mutual inter- 
relation and reciprocal action, are called duplex '' rocking current 
changers " or "circuit changers." A current changer will occupy 
two different positions: The normal position, designated by the 
term position N, or the abnormal position, or the blocking position, 
designated by the term position B. The current changers are 
interconnected by means of wires, so that their positions are mutually 
dependent, and that one current changer can only be rocked back 
from its blocking position into its normal position by another 
current changer, after the latter has, in its turn, assumed the blocking 
position. A current changer can only be rocked from its normal 
position into its blocking position by means of the train itself, and, 
when in its blocking position, can be rocked from that back again 
into its norma! position by the aid of the next following current 
changer only, but not before this last has in turn regained its blocking 
position by the influence of the train as just described. This mutually 
conditioned re!ation and action has been used by the inventor for 
the installation of his automatic block system. His block system 
being founded on the basis of a normally closcd block. the whole of 
the signals normally indicate stop or danger. Besides this, the 
system is provided with distant signals. NSigna!ling is effected by 
electrical power switched on or off by means ot the current changers, 
controlled by the train to be protected. 

The influence of the train upon the current. changers is exerted 
either by means of track current with relays or by treck instruments 
(rail contacts)—that is to say, this influence is exerted by actuating 
an electric circuit closer or an electric contact. The current changer 
controlling the block to be entered by a train is rocked from its 
normal position into the blocking position through the action on 
the corresponding current closer of the train entering the block in 
question, whereby the signal protecting the train in the rear is 
prevented from assuming the " clear " position. Further, the next 
signal in front of the train and controlling its progress is moved to 
" elear," provided the block section ruled by that signal is clear. 


Finally, the distant signal corresponding to the next following home 


signal is moved to * clear ” if the block section ruled by the said 


home signal is not occupied. 
The current changer remains in its blocking position irrespective 


of the position of the train. It is only after the whole train has 
entered the next block section, and has thereby rocked the current 
changer from that section from its normal into its blocking position, 
thus protecting itself in the rear, that the current changer for the 
section just left is rocked from the blocking position given it by the 
train when passing through it, back again into its normal position. 
as the direct and immediate consequence of the next current chenger’s 
having been thrown into its blocking position by the train entering 
its section, the protecting efficacy of the previous current changer 
being thus cancelled and transferred to the one controlling the 
occupied section. It is, therefore, clear that on this system a pre- 
vious protection (block position) can never be cancelled before a new 
one has been created by the train itself in its progress from section 
to section. This purely automatic electrical block system can be 
used just as well on single-track lines as on doub!e-track lines, like- 
wise within the section of stations of different kinds, protecting the 
train in both directions. In the same manner the system will 
protect and cut off all shunting movements of entire trains or of 
parts of them from the main track on to the sidings or in the reverse 
order, and connects and inter-relates all switches to signals. 

This invention has been elaborated in such a wav as easily to 
allow of the installation of an appliance for automatically stopping 
trains whenever the home signal assumes the “ stop " position. The 
automatic application of air brakes, however, being no essential 
feature of the “ Unverricht-Gossler " system, needs no further 


description in this report. If preferred, the automatic stop device 
may be replaced by an appliance which does not bring the train 
to a standstill automatically, but which, by means of a visible or 
audible indication within the cab of the engine informs the engine 
driver of the position of the home signals. By reason of its fun- 
damental principle, the ** Unverricht-Gossler " svstem can also be 
installed without difficulty so as to provide additional protection 
by interconnecting the block svstem with culverts, movable bridges, 
turning platforms, turntables and the like. by which it can be con- 
trolled. Moreover it may be mentioned that, even in cases where 1t 
might not be desire b'e to adopt ell at once the automatic system for 
setting the signals, the “ Unverricht-Gossler " system may still be 
used to advantage for controlling the position of the signal levers 
as well as that of the switch levers within the interlocking cabin by 
means of bolts electrically worked. In conclusion, it may be 
pointed out that the '' Unverricht-Gossler " system is exceedingly 
well adapted for the installation of a centralised block system, in as 
much as the sundry current changers relating to a number of block 
sections can all be placed one next the other in the one interlocking 
cabin at the station, and, at the same time thus show at a glance 
the movements of all the trains on the line at any given moment. 
The invention described above is not altogether of recent date, 
but has been. we understand, brought to its present high degree of 
perfection during the last two vears by constant work on the part 
of è practical railway signal engineer. The owners of the patent 
rights, à syndicate formed in Hamburg, are, it is reported. already 
in treaty with some financial parties in order to secure the means 
for practical development of the automatic block signal and train 


protecting system in question by the aid of, sav. a company for 
exploiting the invention. "They are assisted in this by the great 
interest which is being shown, especially by experts, in a reform of 


such eminent importance as the present one, particularly in foreign 
countries. Dutch, American and Japanese railway engineers have 
thoroughly studied the very interesting mode! presented, actuated 
by electric current, and showing how the system avoids the possible 


dangers to which modern railway traffic is exposed. 


ELECTRICAL EQUIPMENT FOR THE PROPULSION OF 
THE U.S.A. COLLIER *JUPITER."* 


BY ESKIL BERG. 


Summnry.— The author first mentions the more important stipulations 
in the contract for the equipment of the “ Jupiter " with electrical 
propelling machinery, and then proceeds with a brief description of the 
vessel and a comparison in tabulated form of the three sister ships, the 
“Jupiter,” the * Cyclops " and the “ Neptune.” The principal features 
in the design and operation of the generating unit and motors for the 
“Jupiter " are outlined in detail. and the results of complete tests made 
under conditions identical with those of ultimate operation are included 


in the form of curves. 


` In July. 1911, the United States Government closed a contract 
with the General Electric Co. for the equipment of the new naval 
collier ** Jupiter " with electric propelling machinery, according to the 
system proposed and designed by Mr. W. L. R. Emmet. In this 
contract the manufacturers were required to guarantee, under penalty, 
time of delivery, water rate for shaft horse-power at 14 knots and at 
10 knots, and that the weight of the electrical equipment would not 
exceed that of the engines proposed for this ship. In case the 
machinery was rejected by the Government, due to failure of the 
boat to meet the contract requirements, all the apparatus was to be 
removed by the manufacturer, and the Government would then 
instal the engines which were originally intended for the vessel. 
The electrical machinery was therefore made to conform in outline 
to the engine layout, and the fact that this was possible, with ample 
room to spare, was without doubt one of the main reasons why the 
Government felt justified in trying this new method of propulsion. 
All the apparatus has now been thoroughly tested, and the results 
indicate that all guarantees have been met, with a large margin. 
As will be seen from Fig. 1, the tested water rates at 14 and 10 knots 
are respectively 121b. and 14-2]b. per brake horse-power-hour, which is 
about llb. better than was guaranteed. The actual weight of the 
equipment is 156 tons, which represents a saving of about 40 per 
cent. over the reciprocating engines upon which the guarantee was 
based. The smooth running qualities of the installation, the ease of 
operation, and the rapidity with which reversing may he effected, 
have been admired by all who have witnessed the exhibits made 
here during the lest two months, and all evidence indicates that this 


installation will be an unqualified success. 


* From the '' Generel Electric Review.” 
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Iu “ Cyclops.” “ Jupiter." “ Neptune." 
nm Se E DC RC ne OLOR — D aa 
oC pi © 

Displacement, tons ......:sseeecseeeeeeeterenenaeesenerea nae e esters Pe 20,000 20,000 
Indicated horse-power at 14 Knots ......- enn | 9,600 . EC l MELLE l 
Engine or turbine speed at 14 knots... 88 revs. per min. |. 2,000 revs. per min. 1,250 revs. per min. 
Propeller revs. per min. at 14 knots........... ee ÓÓÓÓHHH i | VoM 135 
Weight driving machinery, tons ...... eee HH 2380 l i | 56 um l 
Character of driving machinery... enn 2 triple expansion engines ' 1 turbo-generator and 2 turbines, each with 

: 2 Motors gearing 


Steam consumption in lb. per shaft horse-power-hour........- 14 (estimated) 12 (tested) 


-— a= E - —-— 


The “ Jupiter" is a sister ship to the " Neptune " and the | bars. The insulatioa is mica and asbestos. The laminations are 
* Cyclops,” the latter bemg equipped with two triple-expansion | made from the best quality of silicon steel, 80 as to reduce the losses 
engines. and the former with a turbine connected to the propellers by and thus obtain an efficient and cool operating machine. A view of 
mechanical gearing. These vessels have a displacement of about | the generating unit is given in Fig. 2, while Fig. 3 shows the general 
90.000 tons, carrying 12.000 tons of cargo. and are designed to arrangement of machinery. 
operate at 14 knots. The table above gives a comparison of the The generator delivers current to two motors, each rated 36 poles, 
known data conceru/ag the cquipments of these three vessels. | 2,750 H.P., 110 revs. per mn., 2.300 volts, one motor being connected 
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Fia. 1.— PERFORMANCE CURVE, U.S.A. COLLIER “JUPITER.” FROM 


Test oF GENERATING UsxiT RUN UNDER PROPER CONDITIONS OF SPEED, | Fic. 2.—VIEW oF TURBO GENERATOR UNIT IN TESTING DEPARTMENT OF 
LoAD AND VOLTAGE AND REDUCED BY Kxowx Erriciency oF MOTORS. GENERAL ELECTRIC Co. 


Published reports of the “ Neptune " state that she did not meet the | directly to each propeller shaft. The motors are of the shield bearing 
contract requirements as to speed and economy. This was no doubt | type and are provided with wound rotors and slip rings. They are 
due to inefficient propellers and turbines, and changes are now being | made entirely of steel. the stator spider consisting of cast steel sub- 
made with a view to improving these parts of the equipment. The | divided into four sections, while the stator and rotor laminations are 
operation of the gearing seems to have been satisfactory ; but this | ofsiliconsteel. Thestator has two coils per slot, formed of rectangular 
was to be expected, as the gear ratio was made low, viz., 1,250 revs. | conductors insulated with mica and tape, and varnished to make 


per min. to 135 revs. per min., the former being too low for an them waterproof. The rotor is wound with two bars per slot, the 
efficient turbine design and the latter 


rather too high for ihe most efficient 
propeller. 

The generating unit consists of a 
6-stage Curtis turbine connected to a 
bi-polar alternating eurrent generator ; 
the speed of this unit at 14 knots 
being about 2,000 revs. per min. and 
the voltage about 2.200. The turbine 
is so designed that all its parts are 


I" 
A e EIER ani! — OD 
muummump cA" Í 


He "ri H B ; 
accessible and replaceable. New AER "a 
i P498 
buckets can be attached to any of the [t E] 


wheels by simply removing the top 
half of the turbine casing. Any one of 
the six stages will run the ship at about 
half speed, so that the loss of one or 
more stages will not entirely disable the 
vessel. A sufficient number of extra 
parts will be carried on the vessel to 
prevent any serious interruption of 
service from failure of the turbine. 
The generator is a two pole, 5.450 k.v.a., 
2,300-volt machine. The field spider : 
is made from a solid forging, while the yes Seneraior 
field winding is of the distributed type EUR a, eat ü 
and consists of copper strips insulated D- Ai an v: " 
with asbestos anl mica, this cons- E - D.C. Turbi e e 

truction making zn absolutely fire- Cond Sees ag vena 
proof insulation. Tns end windings iy eae 
are held in place hy a one piece nickel ©” Door [OP ARR mE a 
steel ring. On the outer end of this 
ring is mounted a fan, which draws 
air in from the bottom of the machine, through the air-gap, and forces 
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Section through Frame No. 178 looking Forward. 


Fic. &. —GENRRAL ARRANGEMENT OF EQUIPMENT ON U.S. COLLIER '*JuPrITEu." 


insulation of which is similar to that of the stator winding. The ratio 
it through the stator air ducts to the top of the generator, whence it is | of synchronous speed reduction between generator and motors is 
led away. The armature, or stator, is Y connected and wound for | 18 to 1, the propeller turning 110 revs. per min. at 14 knots. Fig. 4 
2,300 volts, regular bar winding being used and each slot having two | shows these motors. 


Sr p CAD P a pa — P EN pM — - y 


THE ELECTRICIAN, AUGUST 230, 1912. 


857 


A water-cooled resistance is supplied for each motor, which is 
connected in series with the rotor circuit during the process of revers- 
ing, and also when manoeuvring the boat. When “steaming " 
ahead it is cut out by means of a slider on the motor shaft, which is 
operated by a lever attached to the frame of the motor. These 
resistances are made of non-corrosive material and are the result of 
much careful experimenting. The heat generated in them is 
delivered to the sea-water, which is forced through a 3 in. pipe by the 
condenser circulating pump. The rheostat is easilv disconnected 
and taken apart, and any part can be renewed should it be desired. 
Tests have shown that the rheostat functions perfectly and has 
ample margin for any emergency. 

There are two distinct positions of the control equipment for 
operating the ship. The first is the manwuvring position, in which 
the resistances are left in the circuit of the motor rotors. Thus con- 
nected, the motors can be started, stopped or reversed practically 


Fic. 4.—ViEW or INDUCTION. Morors. 


instantly by simply opening or closing the proper switches ; while the 
boat can be run at env speed up to about 9 knots. Tho next position 
is the running pesition, in which the motors are run without the 
resistance in tho armatu circuit. The speed of the motors is changed 
by variation in the speed of the generating unit, the ratio of speed 
reduction remaining fixed (approximately 18 to 1). The change of 
speed, however, is not mad» by throttling, as is usual with ship 
turbines. Instead, the turbine is equipped with a governor of 
novel construction, which is so arranged that it is capable of auto- 
matically holding the speed at any point from about 5 knots, up to tbe 
maximum. Arrangements will also be made by means of which the 
operator can open or close the main throttle valve or close tho 
emergency throttle, should he desire to shut off the steam instantly. 
The generating unit and motors are self-lu bricating and self-ventilat- 
ing. Sheet metal! ducts will be connected to their air outlets in such 
a manner that the heated air will be led to the suction of the fire 
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Fig. 5.—CHARACTERISTIC CURVES OF INDUCTION MOTORS. 


room blowers and thus will not be released in the engine room. 
The generator is of special design, with rather high armature reaction 
and relatively low ampere turns per pole; this construction limiting 
the short-circuited current so that no destructive current can flow 
in, cese of wrong connections. In addition to this, mechanica! or 
electrical interlocks have been provided, in order to prevent the 
closing or opening of wrong switches. It is thus impossib‘c to close 
the go-ahead switch if the reverse switch is closed, and neither switch 
can be closed without the resistance being in series with the motor 
armature. Magnetic locks, energised by the field circuit of tho 
generator, are attached to the levers which connect and disconnect 
the resistance. These locks prevent the movement of these levers 


until the generator has lost its field, thus preventing any possibility 
of burning contacts by switching at the wrong time or improperly. 
The two motors were set up in the power station of the manu- 
facturer, the turbine being connected to a condenser, and one motor 
being installed in the same position, with relation to the switchboard 
controlling mechanism that it will occupy on board ship. The other 
motor was run as a generator and was coup!ed to the first motor as 
load. By means of this arrangement it was possible to test the 
motor for all conditions under which it might be called upon to 
operate, and to show the ease with which it could be started, stopped 
and reversed. The water rates of the turbo-generator unit were 
taken under the exact conditions of operation, viz., 190 lb. gauge. 
condensing to 283 in. vacuum; the generator being loaded on a 
water box in the usual way. Fig. 5 shows the results obtained during 
this test. The contract price of electrical propelling machinery for 
the collier “ Jupiter " is £2-75 per horse-power. This compares very 
favourably with the cost of reciprocating engines as supplied to the 
“Cyclops.” For larger ships this comparison is still more in favour 


of the electric propulsion. 


THE SOLUTION OF NETWORK PROBLEMS BY 
DETERMINANTS.* 


BY ROLLO APPLEYARD. 


Maxwell's method of solving problems relating to the distribution 
of electric currents in networks of conductors, bv means of mesh 
equations and determinants, is of great service when the currents in a 
network are of sine form. This method was fully explained in a 
Paper read by Dr. J. A. Fleming to the Physical Society in 1885, and 
he atso added a method for calculating the resistance of a network, 
which had not been given by Maxwell.t By a familiar device, 
cipacities, inductances and leakances in networks containing such 
currents can all be expressed as resistances, and Maxwell's method 
is consequently applicable to the general ease. It is proposed here 
to consider how mutual inductance can best be dealt with in forming 
the equations and the determinants, and to suggest some simplifi- 
cations, 

The Sign of Mutual. Inductanee.—As mutual inductance in a 
network may have a. plis or a minus sign, it is convenient to adopt 
a convention. and to represent the mutuel inductance by two 
parallel coils or conductors, as shown in Fig. 1. The directions of 
the evelie currents may be indicated in the usual way by bent arrows, 
It is desirable to retain capital letters for currents and small letters 
for resistances. Consider what happens in an adjacent mesh when 
à cyclic current in any given mesh, linked to the first by mutual 
inductance, is momentarily increased. If the current induced by 
this means in the adjacent mesh is in the same direction as the cyclic 
current of that mesh, the mutual inductance, as a convention, may 
be given a plus sign : and it may be given a minus sign if the induced 
current is opposed to the cyclic current in that adjacent mesh. For 
example, in Fig. 1, à momentary increase in the cvelic current A 
wou:d induce in mesh B a momentary current opposed to A, and 
consequently in the same direction as the cyclic current B. The 
mutual inductance may therefore be given a plus sign. Again, in 
Fig. 2, à momentary increase of the cyclic current X wou!d induce 
in the adjacent mesh a momentary current opposed to the cyclic 
current Y, and consequently the mutual inductance may be give 


à minus sign. 

Retention or Rejection of an M-term.—In writing down the mesh 
equations there is sometimes a doubt whether for a given mesh a 
mutual inductance term should be included or not in the expression 
for the sum of the E.M.F.s round it, when it is linked to an adjacent 
mesh by mutual inductance. In such a mesh there is, of course, an 
E.M.F. due to mutual inductance only when the current in an 
adjacent mesh fluctuates ; and fluctuation of its own cyclic current 
produces within the mesh itself no E.M.F. of mutual inductance, and 
consequently no M-term. It will presently be shown that in forming 
the determinant the M-terms can be made to take their proper places 
in this respect automatically. 

Numerical Order of Meshes.—It is the custom in forming the 
determinant to write down the terms of the leading diagonal by 
inspection, by considering the meshes one at a time, in any order— 
the sums of the resistances in each mesh, taken separately, are the 
* Paper read before the Physical Society. A brief eccount of the dis- 
cussion that followed the reading of this Peper appeared in Tug ELEC- 
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of Conductors, treated bv the Method of Maxwell." (Dr. J. 4. Fleming, 
“ Prec." Physical Soc., Vol. VIL, 1885-1856.) 
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successive terms of the leading diagonal. But it never seems to have 
been explained how the determinant can best be completed by 
inspection after this Operation. There is a verv simple means of 
doing this, and incidentally it removes all doubt regarding what 
terms should, and what terms shou!d not. contain an M. It depends 
upon nunthering the meshes in any consecutive order. If the cyclic 
currents are denoted by letters in alphabetical order, the letters will 
be sufficient indication of the numerical order. There is some 
advantage in beginning to count from the mesh containing the 
generator. The sum of the resistances in mesh (1) then forms the 
top left-hand term of thedeterminant. The sum of the resistances in 
mesh (2) takes the next place along the leading diagonal, and similarly 
for the other meshes, in the numerical order. forming the remainder 
of that diagonal. Now, as the influence of adjacent meshes is left 
out of account in forming every constituent of this diagonal, there 
ss never an. M-term in the leading diagonal. Constituents outside the 
leading diagonal. however, are all formed from considering the 
E.M.F.s arising from meshes adjacent to each mesh of the network, 
in succession. Hence. there is always an M-lerin in a constituent 
outside the leading diagonal, provided that the constituent corresponds 


Fic. 1. Fic. 2. 


to a meshed linked by mutual inductance to a mesh in which there is a 
varying current. The effect of retaining the numerica! order in the 
leading diagonal is that the number of cach column of the deter- 
minant agrees with the number of a given mesh, and cach row can 
now be filled in by inspection. For example. beginning at the first 
mesh, write down the sum of the resistances in the branch that 
separates it from the second mesh. This is found to be the proper 
constituent for the second place of the top row. Similarly, the sum 
of the resistances in the branch that separates the first from the third 
mesh is the proper constituent for the third place of the top row, and 
so cn for all the remaining constituents of that row. Next proceed 
to the second mesh and observe that the second place in the second 
row is already filled by the constituent there of the leading diagonal. 
To fill up the first place of the second row write down the sum of the 
resistances in the branch that separates the second mesh from the 
first. To fill up the third place of the second row write down the 
sum of the resistances in the branch that separates the second mesh 
from the third, and so on for all the remaining constituents of that 
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row. Then proceed to the third mesh, and find all the constituents 
of the third line, beginning at the diagonal constituent in that line. 
and observing in succession the sums of the resistances of the branches 
that separate it from the other meshes. T his result can be generalised 
by stating that the magnitude of the constituent of any gwen row and 
given column in a network determinant is represented by the sum of 
the resistances in the branch separating the mesh bearing the number 
of the given column from the mesh bearing the number of the given row. 
Ail constituents of the leading diagonal are to be given a plua sign, and 
all constituents outside that diagonal are to be given a minus sign. 
Null Condition.—In ascertaining the conditions that correspond 
to no current in a particular branch, Maxwell's device* of denoting 
the evelic current in the mesh on one side of the branch by, say, X, 


Dr. J. A. Fleming, Vol. L, p. 202. 


and the cyclic current in the mesh on the other side of it by X 4- Y, 
requires a subsequent sorting out of the terms in X and Y, and the 
formation of a second determinant. This work can be simplified 
hy adding the constituents of the X + Y column to those of the X column 
to form a new X column, and by retaining the constituents of the X+Y 
column of the first determinant as the constituents of the Y column in 
the new determinant. Vo illustrate this, consider the case of a 
Wheatstone bridge, Fig. 3. Takiag the meshes in the order A, B, 
(B+C). and writing down the sum of the resistances in each, the 
leading diagonal is found. In passing from A to B branch r is crossed. 
Hence r is the constituent of the second place of the top row. In 
passing from A to (B+C) branch a is crossed. Hence. a is the 
constituent of the third place of the top row. Similarly, in passing 


from B to A branch r is crossed. Hence, r is the constituent of the 


first place of the second row. By this simple means the determinant 
can be written down very quickly bv inspection from the foregoing 
rules, thus— 


(A) (B) (B+C) 

a+r+s —r —a 

Cai ur g+r+q —9 
— —g a+tud+g 


For clearness, the corresponding evelic currents have been placed 
at the head of each column. Now add the constituants under 
(B+C) to those under (B) to form a new (B) column, and retain the 
(B+C) column to form the new (C) column, of the required second 
determinant for A, B and C, and the result is— 


e (B) (C) 
(rS pi cm Ux 
A-| =r M = 
— qA a+b a+b+g 
To find € we replace the third column by E. 0, 0, so that 
| —r r+q | 
C pÂ" ag | na a+b | pe 


which is the required solution. In general. by this method, it would 


sufice to write down the first determinant, and from it to write down 
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the An-1 of the second determinant, also by inspection. If tha 
evelic currents on either side of a branch are represented by (B+C) 
and (B) respectively. it will be found that there is always advantage 
in placing the (B +C) column last, however complicated or extensive 
the network may be. Also, the (B) column should be placed next 
to the last. If this is done. /A4—1 can the more easily be written 
down by inspection from the first A\.and the current C is determined 
bv replacing the last column of A by E, 0, 0, 0, .. . as in this 
example. 

Linked C'ircuits.—The same method is applicable to an arrange- 
ment. of circuits linked by mutual inductance, and containing resis- 
tances, capacities and self-inductance, as in Fig. 4. For example. 
if it is required to find the current S in the secondary corresponding 
to a current, P, in the primary, the determinant is formed as before, 
beginning with the leading diagonal. Each capacity is converted 
into a resistance by dividing its reciprocal by ip, where p—2m^ ; 
and each inductance is converted into a resistance by multiplying 
it by ip. The determinant corresponding to Fig. 4 is consequently 


(P) (5) 
1 : 
(regi rbi) — Mip 
A= Mi ¢ + ! +L m 
— Mp Pu E ET y 
i : t Kaip n 


i : It is seon that the leading diagonal again contains no term in M ;. 
* Ser Handbook for the Electrical Laboratory and Testing Reom," each of the terma outside that diagonal, however, contains an M 


term. because the assumption is that N as well as P is other than zero 


A xh CT, eet! 
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— 
- 
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ear that the three mesh currents are cyclic, but the text leaves no 


— 


The E.M.F. in the P mesh is V, but there is no generator in the 8 
mesh. Replacing, therefore, the second column —4i.e., the 8 column— 
bv V, O, the current in the secondarv is seen to be 


] " | 
ri a anes V u 
g | — Mip O EN VMip 
k3—— A^ A^ , 


which is the required solution. 

Hughes Induction Bridge.—To illustrate the advantage of operating 
in the manner here suggested, the case of the Hughes induction 
bridge may be considered. In Fig. 5 the meshes have been num- 
bered, and small straight arrows have been added near M to accen- 
turte the directions of the cyclic currents at the points where the 
arrows appear. To form the determinant the numerical order is 
retained, and the lcading diagonal is written down by inspection. 
The need for a convention in regard to the sign of M is apparent in 
this case, because two of the constituents contain —M and two 
contain +M, and if the signs are disregarded the result is worthless. 
It is instructive to consider these four constituents. In passing from 
mesh (1) to mesh (2). the resistance s and the mutual inductance M 
are crossed. Now, following the convention, a momentary increase 
in Z will set up in the g branch a current in tho reverse direction to 
Z—1.e., in the same direction as Y—and hence, as regards mesh (2). 
the sign of M is plus. and thus the proper constituent for the second 
place of the first row is in magnitude (s-- Mip). Now consider 
mesh (3). A momentary increase in Z will set up in the g branch 
a current opposed to the cvelie current (X c Y): hence, as regards 
mesh (3). the sign of M is minus. and thus the proper constituent for 
the third place of the first row is in magaitude (r— Mip). Similarly, 
the first constituent of the second row is in magnitude (S -- Mp). 
because à momentary increase in Y produces in mesh (1) a current 
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in the same direction as Z. Tne first constituent of the third row, 
however, is in magnitude (r— Mip). because a momentary increase 
in Z produces in mesh (3) a current opposed to its evclie current 
(X+Y). Each term outside the leading diagonal is finally to be 
given a minus sign, and the determinant is written, by inspection, 


(Z) (Y) (X 4 Y) 
(b-Lip-ctrs) —(s+Mip) — (r— Mip) 
A= —(s-Mip  (q+8+g+ Lip) — (g + Lip) 
| —(r—Mip). —(g+Lip) (r+t+L.ip+g+ Lip) | 


To find the required /A4—1. add the third column to the second, 
to obtain a new second and write down the resulting An 1 of the new 
determinant. Hence, replacing the new third column by E, 0. 0, 


| —(s+Mip) (4+8) 
- pé n-U t| —r—Mip) (r+t+Lip) | 
As E> = Be 
A A 

Equate the numerator to zero, end separate real from imaginary 
terms. Ta? two equitions corresponding to balance are thus found 
to be 

ML, p?— st +rg=0 
sL,— M(r+6+t4+9)=0. 

The above formula for the Hughes induction bilance was originally 
given by Lord Rayleigh. It was also deduced by Maxwell's method 
by Dr. Fieming and given by him in his ^ Handbook for the Elec- 
trical Laboratory," Vol. L, p. 285. 

As a matter of history, it may be observed that Maxwell used 
cyclic currents and determinants for the solution of network pro- 
blems in 1873. At p. 399 of Vol. I. of his " Treatise on Electricity 
and Magnetism,” which was published in that vear, he applied this 
method to find the degree of accuracy attainable with a Wheatstone 
bridge. His diagram, with its straight arrows, does not make it 


THE ELECTRICIAN, AUGUST 30, 1912. 


859 


doubt about it, for he says: “ By considering the system as made 
up of three circuits, OBC, OCA and OAB, in which the currents 
are wv. y, 2 respectively, and applving Kirchhoff's rule to each cycle, we 
eliminate the values of the potentials . . .." and in forming his 
equations he proceeds to regard the meshes as independent circuits. 
The introduction of the curved arrows, all having the same direction 
of rotation, to represent the evelie currents, appears to have been 


introduced later. 


ELECTRICITY IN CONSTRUCTION WORK. 


[COMMU NICATED. ] 


One of the fields for the use of electric power and lighting. which 
at the present time seems capzh'e of further development in this 
country, is its application to the needs of the contracting firms who 
carry out the erection of large buildings, the driving of tunnels, exca- 
vating of sewers, and all the large public works in which the saving 
of manua! labour is so pre-eminently desirable. There is no doubt 
that the question of labour is the indeterminate factor which will 
often decide whether a contract price will prove profitable to the 
contractor or not, and whether he can adhere to the specified time 
of completion. The substitution of mechanical power for manual 
labour has already made great strides in this direction, but it will be 
noticed that to a very large extent reliance is placed on compara- 
tively small and inefficient steam units for operating lifts and hoists, 
pumps, concrete mixers, derricks and other contractors! appliances. 
It is evident, therefore. that on large contracts a centralised source 
of power supply would be a great advantage, and it is at first sight 
difficult to see why more has not been done in this direction. Some 
movement has, of course, been made, and good work has beon done, 
for example, at Glasgow, Birmingham, and in the metropolis in the 
use of electric power on large excavating work, but generally the 
field in this respeet does not seem to have been adequately covered. 

‘One reason for this is probably that a contractor, in considering 
the plant which he has to use on any particular work, has to bear in 
mind the fact that he may probably have next to use the same plant 
in an entirely different part of the country where cither there is no 
electric power supply system available, or if there is such a supply, it 
will in every probability be alternating current instead of continuous, 
or vice versa, and it may be given at any of the large range of pres- 
sures and (if alternating current) of frequencies. The contractor is, 
therefore, almost forced to adopt a mode of power generation which, 
even if slightly less efficient. is at any rate portable, and therefore 
useful at any location. It would be a great point gained for this 
purpose if either electric supply systems could be more standardised 
than they are at present, or, if this is impossible. if facilities could be 
given to contracting firms to hire from the supply authorities motors 
suitable for their respective supply svstems and capable of driving 
the plant under consideration. On some supply systems such facili- 
ties are to a limited extent already in existence, but the matter needs 
to be carried much further than what has been done up to the present. 

A further direction for improvement is in connection with the atti- 
tude which some electricity supply authorities adopt with regard 
to contracting work. They are obsessed with the idea that the work 
will only be temporary, although in very many of the larger contracts 
a load which may exist for two or three years is not to be ignored. 
They therefore give no facilities whatever to the contractor as regards 
the price of power, and they are hard to persuade when the matter of 
laying suitable services to convenient points for the contractor's 
purposes comes under consideration. Tne writer suggests that if a 
supply to a contractor for large constructional works were regarded 
as merely the sprat to catch the mackerel of a permanent supply of 
power to the finished undertaking. a good deal more flexibility as 
regards price and facilities for services would be judged desirable. 
Even taken on its own merits a long hour power load of high diver- 
sit v factor, and frequently required also throughout the night, in the 
latter case being supplemented by a large demand for ligating, is a 
husiness proposition which requires most thorough and enterprising 
treatment. 

It is not proposed here to disparage British methods in this respect, 
but in the United States severa! examples of the way in which elec- 
tricity supp!y has benefited by eoatracting operations have recently 
been given which are well worthy of consideration by British elec- 
trica! engineers. It is therefore proposed briefly to describe two or 
three of the outstanding pieces of work of this nature in America in 
order to demonstrate th? standpoint of tn? opening paragraphs. 

A very important contrac: which has recently been executed was 
the extension of the underground railways in New York and Brooklyn 
and in connection with this work a large subway has been excavated 
under Fourth Avenue, Brooklyn. By~the courtesy! of the Edison 
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Electrie Illuminating Co., of Brooklyn, we are able to give one or two 
particulars of the way in which electric power has been used in the 
excavation of these subways. The work was divided among several 
contracting firms, the most prominent of whom, from an electric 
supply point of view, were Messrs. E. E. Smith & Co.. of Philadelphia, 
and the Bradley Construction Co., of Brooklyn. The Edison Co. 
made what must be considered as very favourable terms with the 
contractors for this work, even on an average of eight or nine hours’ 
running per day. Where a night shift was worked a system of dis- 
counts, to be described, operated very strongly towards the reduction 
in the price per unit. 

The prices charged were as follows: For anything up to 25 hours 
per month use of the maximum demand, 10 cents (about Sd.) per 
kilowatt-hour ; for current corresponding to over 25 hours up to 50 
hours’ use per month of the maximum demand, five cents per kilo- 
watt-hour; and for all current furnished in excess of 50 hours per 
month of the maximum demand, three cents per kilowatt-hour. In 
determining the maximum demand an assumption was made. For 
installations of under 10 H.P., as shown by the motor manufacturers’ 
standard rating, where only one motor was used, the maximum de- 
mand was taken at 85 per cent. of the rating. W here more than one 
motor was used in pee s under 10 H.P. the value taken for the 
maximum demand was 75 per cent. of the tota! rating. For instal- 
lations ranging from 10 n H.P. to 50 H.P. inclusive. the value taken was 
65 per cent. of the total rating, irrespective of the number of motors 
installed ; while for installations of over 50 n.r. the value taken was 
55 per cent., irrespective of the number of motors installed. In 
addition to this a system of discounts was arranged on the basis of 
the monthly bills rendered. applying only to that portion of the 
account falling under the three cents per kilowatt-hour basis of 
charging. If. for example, in one month the cost of current on the 
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three cent portion of the bill amounted to between $500 and $1,000 
(about £100 and £200 respectively) the contractor was entitled 
to a discount of 45 per cent. on that portion of the account. "The 
effect of this tariff was, therefore, to encourage? large installations, 
a good diversity factor and long hours of use. As a result, four-fifths 
of the subway construction work was done e! ‘ectrically, although only 
one contraetor had had any previous experience of electric power 
drive on his plant, and the use of electric power was progressively 
extended as the contractors bccame aware of its advantages. 

The supply was given to the contractors by means of overhead 
wires carried along the route of the subway, and tappings were made 
at convenient points to supply the apparatus which it was desired 
to operate. Each section was fed through a meter box of a simple 
description mounted on one of the supply poles near the conductors 
so that complication in wiring was avoided. 

Among the machinery operated e'ectrieally may be mentioned five 
electric cab!eways driven by W estinghouse motors direct-coup'ed to 
double drum cableway hoisting engines capab'e under normal con- 
ditions of taking from the working cut and load 175 vds. of soil per 
day. The cut was 1.200 ft. long and at some points the ezb'eways 
were carried across tramway Broselngs and open strects. 

There were also 12 porta b'e elcetrie derricks with double drum swing 
gear hoisting engines driven by General Electric motors, operating 
on asection 3,580 ft. long divided into 12 portions. On each portion 
were steel rails on which the derricks travelled. In addition to this, 
were electrically-driven concrete mixers, drainage pumps, machine 
shop tools, &c., and the loads absorbed by the various contractors 
were in some cases from 500 H.P. to 800 H.P. The importance of 
electric power in connection with this piece of constructional work 
was, therefore, amply demonstrztod. 


a 
| 


We may now turn for a further example to some important work 
in Massachusetts. An interesting rapid transit project in process of 
construction near Boston at the beginning of the present year was 
the connection of the Tremont-street subway at Park-street with 
Cambridge. The underground portion of the connection in Boston, 
consisting of a tunne] under Beacon Hill. was built bv the Boston 
Transit Commission. At the west end of Beacon Hill tunnel the 
Boston Elevated Railway Co. are erecting an elevated structure to 
the Cambridge Bridge where a doub'e track reservation is provided 
to carry the cars over the river. 

There were five electric derricks in operation and three cableways 
run by electricity. Four of these derricks were of the stiff leg type, 
the fifth being a specially constructed rotating steel derrick. Two 
of the stiff leg bullwheel hoists were equipped with Westinghouse 
motors of 25 H.P. running with direct current at 600 volts, while 
another had a General Electric 30 m.r. 600 volt direct-current motor. 
All had separate 5 H.P. direct-current motors for operating th bull- 
wheel. The length of boom adopted on two of these was 44 ft. and 
on another 35 ft. The rotating steel derrick, which is shown in Fig. 1, 
had a 35 ft. length of boom and was equipped with a W estinghouse 
20 H.P. direct-current motor and a 7}H.P. Westinghouse direct- 
current motor for the bullwheel, both running at 600 volts. This 
derrick would handle loads up to 4 tons. and rotate in a complete 
circle with or without a load and in any direction. "The three cable- 
ways had towers 45 ft. high and a distance between towers of 450 ft., 
and were equipped with General Electric 30 n.r. direct-current 600. 
volt motors. - 

The tunnel section between Central Square station and Remington- 
street. a distance of about 2,099 ft., was constructed by the shield 
method. "The shield, weighing about 60 tons, was forced ahead by 


Fic. 2.—ViEw OF HYDRAULIC PUMPS AND STARTING RHEOSTAT USED IN 
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14 shield jacks having a maximum pressure of 125 tons cach. These 
jacks were operated by two belt.driven hydraulic pumps. Each 
pump was driven by a 40 m.P. direct-current 600-volt motor with 
automatic starter. These two pumps with their motors were in- 
stalled above ground at about the centre of the tunnel section. Fig. 2 
illustrates the hydraulic pumps and starting rheostat used in this 
pump equipment. 

Three grout mixers were used to force the grout into the space 
between the outside of the concrete arch and the surrounding earth 
due to the passage of the shield. "These grout mixers were operated 
by air pressure furnished by two Westinghouse air compressors of 
the railroad type of 10 H.P., each of a capacity of 40 cubic ft., of free 
air per minute against & pressure of 601b. "The electric hoist was 
operated by a 30 H.P. dircct-current motor, and the progress on this 
tunnel section from one heading was about 60 ft. of completed tunnel 
per week of six daya with two shifts working day and nights. The 
maximum progress in one week was 75 ft. 

The open cut section from Remington-street to West Inclines was 
built by the same methods as the Main-street Massachusetts-avenue 
section. Cab!eways and derricks were used, operated by electricity. 

air and steam. Each derrick was moved about 40 ft. each six days. 

An air compressor plant was installed at about the centre of this 
section. Air was carried a mile in each direction at an average 
pressure of 100 lb. per square inch for running cableways, derricks, 

pumps, drills, rivetting machines and grout machines. This plant 
was composed of two belt-driven air compressors furnishing 1,056 
cubic ft. of free air per minute against 100 Ibs. per sq. in. receiving 
pressure, and were propelled by two alternating-current three- 

phase 60 cyc'e motors, 200 N.P., running on a 550-volt supply at 
600 reva. per min. 
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it Work Pump wells, both permanent and temporary, were built at about | power factor. The contracting firm has ids x n Um 
TNNT 20 points along the line. The pumps were of the Laurence electric- | line along the aqueduct. In all six shafts ave os v a Mi 
"T Wag driven sump pump type with automatic starter. Two of these were shafts l and 6 excavation is complete, and vind ing 1 PES 
1 with 6 in. pumps of a »apacity of 1,000 gallons, driven by 30 H.P. motors, | in the tunnel in the two end sections. In the ee a ME 
mst, and eight were 4 in. pumps of 450 gallons capacity, driven by 50 H.P. | lifts are driven by variable-speed motors of 100 vr n a es 
antan motors. Electric blowers were installed at different points driven | one at each shaft. Nmall cars moved by hand are fi : Ye rd 
vet the by 2 H.P. motors. The concrete all along the line was machine-mixed | at the top of the shaft and lowered on the lift to the bot B E 
Are to and the mixers were usually run by electricity. The concrete for the | they are transported on the tunnel track by a direct-current e jh E 
vided Main-street and Massachusetts-avenue section, including Central | locomotive. A motor generator at the head of cach shaft Mn ta 
Square station, was furnished by two mixers, one run by steam and | current for the underground locomotives. The mixers at the Pa 

leways the other by electricity. The electric plant was placed near the | of the shafts are operated by 10 H.P. motors, as shown in Fig. 3. The 
: tyje, centre of this section. A Ransome concrete mixer, taking 40 cubic ft. | four drum-rope hoists used to fill the mixers with material are 

Two . at à batch, was run by a 40 H.P. motor. The capacity of this mixer | operated by a 22 H.P. motor. 

liue was 60 batches per hour. At the shaft on the tunnel section was 

while - installed a concrete plant electrically operated. A mixer furnished 

Tr, bv the Municipal Concrete Machinery Co., of Chicago, was used and 

: bull was operated by a 10 H.P. direct-current General Electric motor. 

‘and This plant supplied all the concrete used on the tunnel section. At 

Fir.l, the west end of the second open cut section another large concrete 

howe plant was installed. At this plant there was a 35 H.P. direct-current 

litet- 600-volt motor which ran the following machines : One 40 cubic ft. 

Thi concrete chain-belt mixer, having a capacity of 75 batches per hour ; 

Hele one 18 in. convevor, 500 ft. long, capacity 3 tons of stone per minute ; 

sles and one cement elevator, capacity 700 bags per hour. 

um. A small sawmill was built on the work which contained a 24 in. 

un. power planer, a power universal saw bench, a 12 in. power jointer, 

tof. 
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At the bottom of each shaft is a three-stage centrifugal pump, 
operated by a 50 H.P. motor, and delivering 200 gallons per minute 
against 300 ft. head. In addition to these items a new crusher is 
being installed to be run by a 300 H.P. motor. It will be able to 
crush from 1,200 to 1,400 cubic yards per day. The supply of com- 
pressed air for drills, pumps, &c.. for which the power house was 
originally erected, has now practically ceased with the completion of 
erection ; but the crushers, mixers, hoists, locomotives and machine 
shop tools will probably continue in use for another 18 months till the 
conereting is finished. 

The work on the Roundout syphon, for which the Gillespie Com- 
pany are contractors, has been much hampered by the pressure of 
Water in large quantities. The depth of their shaft 4, where the 


Fic. 2.— ELEcTRICALLY-DRIVEN MIXERS. 


and a 36 in. saw band. These were all operated by a 25 H.P. direct- 
current motor. There were also two badger shearing machines, run 
by 5H.P. motors. These machines will cut steel 1} in. round, 1} in. 
square and flat iron 3in. by lin. Three blacksmith shops were in 
| operation along the line. All the forges were opereted by direct- 
current motors of } H.P. each, and there was also one bolt machine, 
run by 5j H.P. motor. The above data, which were furnished by the 
courtesy of the Hugh Nawn Contracting Co., show how extensively 
electricity has been used for contracting work at Boston. 

One of the most recent instances of the use of electricity in con- 
tracting is to be found in the New York Catskill Aqueduct. The 
General Hudson Gas & Electric Co. furnish current at 33,000 volts on 
a 60 cycle three-phase alternating-current system. On the con- 
struction of the aqueduct, the Degnon Construction Co., and the 
T. A. Gillespie Co., are constructing syphons, while the H. S. Ker- 
baugh Incorporated are engaged on cutting and cover work. All 
these three companies are utilising electric power in their operations. 
The Degnon Company’s syphon is being built under the Walkil River 
and Valley, and they are driving a tunnel through the Shawaguik 


Fic. 5.—ELECTRICALLY-DRIVEN STONE CRUSHER. 


trouble was encountered, is about 525 ft. When sinking had gone 
to about half this depth water was found, and later on it was also 


Mountains, near Mohonk. To supply these contractors two sub- 
stations are erected, one at the contractors’ power house and another 
at Bonticon Craig, about 4 miles distant. At these sub-stations the 
pressure is transformed from 33,000 volts to 2,200 volts by two sets 
of three single-phase 300 kw. water-cooled oil-insulated transformers 
connected in delta. In this power house five air compressors are 


‘driven from two 2,200-volt motors, four of 500 H.P. and one of 300 H.P. 


-A 600 k.v.a. 2,209-volt synchronous motor is also used to improve the 


found in the tunnel from which it had to be pumped. At one time 
2,000 gallons of water per minute had to be dealt with. To meet this 
eight reciprocating air pumps had to be installed at the head of the 
shaft, three of the pumps being of 450 gallons capacity each, three of 
350, one of 330. and one of 200 gallons capacity, all working against 
500 ft. head. The compressed air used to drive these pumps was 
mixed with a little steam. In addition to-these there were three six- 


862 THE ELECTRICIAN, AUGUST 30, 1912. 


stage Worthington contrifugal pumps of 540, 600 and 700 gallons 
capacity per minute respectively, electrically driven by 440-volt 
three-phase General Electric motors. 

A very curious difficulty arose in connection with this piece of work. 
The shaft and tunnel were found to be pervaded with sulphuretted 
hydrogen which blinded the men in spite of goggles and eye-washes. 
corroded all exposed copper in the electric gear and attacked the 
pipes, making pumping most difficult. To meet this, large blowers 
were installed to supply fresh air to the tunnel; the copper connec- 
tions to the motor brushes were replaced by aluminium and the motor 
starters of the ordinary type were replaced by tramway starters 
immersed in oil. After these changes the centrifugal pumps operated 
satisfactorily. 

The third contracting firm operating chiefly on cut and cover work 
used electric power in rather a different way from the two preceding 
cases. In order to move the inside forms, a cable or car operated by 
electric motor and mounted on rails was used as shown in Fig. 4. By 
means of electrie power the number of men required to move and 
place these forms was reduced from 12 to four. In addition to this, 
a large stone crusher, shown in Fig. 5, is run by one 200 H.P. and one 
100 H.P. motor, and has operated well. Among the rest of the plant 
used in this section are two mixing machines driven by 50 H.P. motors, 
two centrifugal pumps, a motor-driven machinery shop and two 
300 H.P. motor-driven air compressors, each of 1,530 cubic ft. air 
capacity, for the pumps, &c., in a section of the working comprising 
a tunnel. 

The above instances of work carried out in the United States are 
sufficient to show thet electricity applied to contracting work is a 
very real thing. As mentioned at the commencement of this article, 
certain difficulties stand in the way, but these are not insurmountable, 
and the advantages to be gained both by the electrical industry and 
the contractors are so enormous as to warrant a good deal of special 
effort being made to render the position of electrical engineering in 
this respect more favourable than in the past in Great Britain. 


AN EXPERIMENTAL INVESTIGATION OF THE INFLU- 
ENCE OF THE CONDENSER ON THE WORKING 
OF A RUHMEORFF COIL.* 


BX W. H. WILSON. 


The opinion most generally held regarding the action of the con- 
denser in à Ruhmkorff coil seems to have been that the condenser is 
charged by the falling magnetic field immediately after interruption, 
and discharges back through the primary winding. setting up 
oscillations which cause the magnetism to fa!l very rapidly. Lord 
Rayleigh has shown that very long secondary sparks ean be obtained 
without the use of a condenser, by interrupting the primary current 
with great rapidity, such as by the severing of à wire with a rifle 
bullet. Walter used a cathode ray deflected by the magnetic field to 
show that the primary current is oscillating, with a frequency de- 
pending upon the condenser capacity, and that the best results are 
obtained by adjusting the condenser capacity to a certain critical 
value. Oscillograph curves of primary current and secondary 
E.M.F. have been obtained by Armagnat end others.t 

To understand completely what takes place it is necessery to have 
curves of secondary E. M.F. and of the currents in all parts of the 
primary system, with information es to relative phases and ampli- 
tudes, and the following research was undertaken with the object of 
ascertaining the exact function fulfil'ed bv the condenser. 

Joubert's method was adopted for obtaining the curves, using a 
Kelvin quadrant electrometer and a contact-maker rigidly attached 
to a motor-driven shaft, carrying an interrupter immersed in oil. 
The interrupter was a disc of ebonite with a copper contact let into 
its edge; a springy copper brush rubbed on the edge of the disc, and 
made contact once in each revolution. The contact was connected 
to a slip-ring from which a brush carried the current to the coil. The 
P.D.s for operating the electrometer were obtained by resistance 
strips placed in each of the three parts of the primary circuit, a search 
coil of a few turns wound round the outside of the secondary at the 
middle, and a non-inductive reducing ratio placed across the inter- 
rupter terminals. The curves obtained for the P.D. across the 
interrupter were found to be so closely the same as those for the 
secondary search coil that observation of them was not continued. 

One coil experimented with, made by a well-known maker, was 
rated to give a 6 in. spark. The primary resistance was 0-29 ohm, 
inductance 0-0114 henry. The condenser capacity was 1-43 mfd. 


* Abstract of a Paper read before the Royal Society. 
"as on, '' The Induction Coil.” 


The secondary resistance was 8,023 ohms. The above-described 


interrupter was substituted for the ordinary platinum contact 
hammer interrupter. For other experiments specia] coils were con- 
structed, having iron cores 13} in. long, 1j in. diameter, of good 
quality annealed charcoal iron wire, No. 28 S.W.G. well soaked 
in paraffin wax. Primaries of No. 14 S.W.G. silk-covered copper 
wire were wound on the cores in layers of 138 turns each, so arranged 
that the layers could be connected in series or used singly. Experi- 
mental secondaries of No. 35 S.W.G. silk-covered copper wire were 
wound by a special method in flat helical sections to go over the 
primaries, with ebonite insulation between. Condensers of various 
capacities were made up of tinfoil sheets and paraffined paper. 
Where it is not otherwise stated, the tests were made on coils con- 
structed as described above. 

The magnetisation curve obtained by means of a ballistic galvano- 
meter test of one of the cores of the coils tested showed that this was 
practically a straight line up to the point where saturation begins. 
This knowledge is of great assistance in examining the results ob- 
tained, since the self-induction of the primary can be assumed 
constant up to the limit of core magnetisation advisable in well- 
designed apparatus. 

The curves of rising current in the primary and secondary E.M.F., 
when the battery circuit is closed, were first studied. "These showed 
that when the secondary winding is absent the current in the primary 
rises strictly according to Helmholtz's equation c= E/R . [1— eR"/L], 
when the magnetisation of the core is not carried beyond the point 
where saturation begins. When the usual secondary winding is in 
place, however, the primary current no longer strictly obevs this 
equation. During the initial stages of its rise there is an oscillating 
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Fic. 1.—CURVES oF SECONDARY E.M.F. (A), PRIMARY CURRENT (B), 
CONDENSER (C), AND IN TERRUPTER (D) CURRENTS AT “ BREAK.” SECOND- 
ARY NOTSPARKING. Cand D sHowN NEGATIVE FOR CLEARNESS. 


current superposed on the magnetising current. This oscillating 
current seems to be due to the reaction of capacity currents in the 
secondary set up by the sudden E.M.F. generated in it at “ make," 
which surge to and fro and gradually die out. 

Walter has shown that a high supply voltage is necessary to secure 
a reasonable frequency of interruptions of the primary current, while 
maintaining the full spark length of a coil having a given primary 
self-induction. It can be shown, however, that the energy $LC? 
stored in the magnetic field can be made large even if the supply 
voltage is low, and the frequency of interruptions is high, if the self- 
induction of the primary is made small ; since the time constant of 
the circuit and the energy vary only directly with L, while the energy 
varies as C?, 

The curves in Fig. 1 show that when the magnetising current is 
interrupted, the current persisting in the primary winding (after 
metallic contact is broken) divides into two distinct parts, one of 
which passes across the interrupter contacts in the form of a spark, 
while the other charges the condenser and oscillates to and fro, with 
decreasing amplitude. The secondary E.M.F. starts to rise as soon 
as interruption begins, and reaches its maximum value about the 
instant when the current in the primary is passing through zero, if 
the interrupter spark has died out. 

This result is confirmed by observations obtained in a number of 
tests. It does not appear, therefore, that the condenser demag- 
netises the iron core by discharging back through the primary. 
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The following figures are calculated from curves obtained :— 


Joule per cycle. 
Energy supplied by battery ............ 0-0642 
lostin extra resistance of shunts 0-0383 


» supplied to coil .................. 0-0259 
»  lostin C?R in primary ....... 0-00453 = 17-5 ^; of input. 
" stored in magnetic field beforc 

interruption . ............... 0.0205 —79.5 , ,, 


» lost in spark at interrupter ... 
^ lost in hysteresis and eddy 
CUFTenls- Gasse eve se the exE vs 
P stored in condenser at maxi- 
mum voltage ............... 


0-00728 — 28-0 ” 9 
0:00253= 98 , ,, 


O-O116 —45:0 no y 

These figures show that the efficiency of this coil, under the con- 
ditions of the test, with the secondary just able to spark across the 
gap, must be lower than 45 per cent., since when the spark passes 
further losses must occur in the primary, core and secondary. 

It will be noted from Fig. 1 that the secondary E.M.F. oscillates, 
with considerable inverse half-waves when no spark passes ; and that 
the first half-wave is longer than succeeding ones when the oscillation 
settles down, practically 90 deg. out of phase, to the natural periodic 
time of the primary oscillating current. If the secondary is only just 
able to send a spark across the gap, it is clear that the energy of the 
apark is produced by the discharge of the condenser through the 
primary ; while if the spark gap is shortened the energy will be pro- 
duced partly by the falling magnetic field and partly by the discharge 
of the condenser. When the spark is very short the secondary dis- 
charge becomes practically unidirectional, if the magnetic leakage 
between primary and secondary is small, and the total resistance 
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Fia. 2.—CURVES SHOWING CURRENTS IN PRIMARY (A), CONDENSER 
(B), AND ACROSS INTERRUPTER ((') WHEN SECONDARY WAS SPARKING 
vr IN. SIX-INCH COIL, 


of the secondary circuit is not too high. Fig. 2 shows that, under 
these conditions, the primary current and the condenser current in- 
crease in frequency due to the reaction of the secondary current. 

In thesc tests the current across the interrupter was a steady leak, 
as the resistance of the shunts inserted for the tests damped out the 
oscillations which were found under normal conditions to take place 
across the interrupter. By suitable adjustment of the self-induction 
of the circuit through the interrupter it was possible to obtain curves 
of these oscillations, but under normal circumstances their frequency 
is too high for them to be detected by a contact-maker method. The 
adjustment of a circuit inductively coupled with the interrupter leads 
till maximum resonance was obtained indicated that with normal 
conditions the frequency is several hundreds of thousands per second. 
Other investigators have observed these oscillations.* 

It was found that much longer sparks could be obtained from the 
coil when these oscillations were present, and any resistance or induc- 
tance placed in their path at once decreased the secondary spark. For 
this reason the connection of the condenser directly across the primary. 
which would be desirable to eliminate the supply source from the path 
of the charging current to the condenser, will not in most cascs give 
good results. 

The reduction in the periodic time of the secondary E.M.F. and the 
increase in amplitude when the capacity of the condenser is reduced 
are illustrated by curves in the Paper. If the periodic time is de- 
creased too far, either by decrease.of the condenser capacity or of the 
self-induction of the primary, the secondary E.M.F. falls off. This 
is due partly to tho increased loss in the interrupter spark and partly 


to increased eddy current loss in the primary and core. Tests 
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* Tux ExEcraician, 1909, Vol. LXII., p. 720. 
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showed that when the frequency of the oscillations much exceeds 
1,000 per second, eddy current losses become very considerable. 

The action of the condenser in storing the energy of the magnetic 
field was the same, whether placed across the primary winding or 
across a secondary of similar number of turns, when the magnetic 
leakage is small. It was also noted that when the energy in the mag- 
netic field was so small as to cause no appreciable spark at the inter- 
rupter, a longer secondary spark could be obtained without a con- 
denser on the primary than with one. 

Conclustons.—The conclusions drawn from the investigation are as 
follows :—A low primary self-induction is desirable to enable con- 
siderable energy to be dealt with when only low supply voltages arc 
available, but tends towards bad sparking at the interrupter, and, if 
obtained by reducing the primary turns, to serious inverse E.M.F. at 
" make." The condenser acts normally (a) by limiting the maximum 
voltage across the interrupter contacts; (b) by limiting the rate at 
which that voltage rises as the contacts are separated ; (e) by pro- 
ducing high frequency oscillations across the interrupter which delay 
the loss of energy that would otherwise occur; (d) by limiting eddy 
current losses in the primary and core. Sparking at the interrupter 
may be made as small as desired by sufficiently increasing the periodic 
time of the primary oscillating circuit, but this necessitates a con- 
siderable increase in the ratio of transformation of the coil for a given 
spark length. To obtain long sparks with reasonable dimensions of 
the secondary a small periodic time is required. To avoid serious 
inverse E.M.F. at '' break." magnetic leakage between primary and 
secondary must be as small as possible. 

Anumber of arrangements were devised whereby magnetising turns 
of low self-induction could be combined with an oscillating circuit of 
long periodic time, which periodic time could be reduced to any 
desired extent after interruption of the battery current, thus giving 
long sparks with few secondary turns and a small amount of inverso 
E.M.F. The most suitable arrangement arrived at is shown in 


Fic. 3. 


1=Primary of coil, 2- Secondary of coil. 


8— Magnetising turns on inductance. 
$—Oondenser, | 6.-Interrupter.  7--Slip-ring brush. 
9—Inductanceshort-cireuiting brush, 10= Battery, 


4-- Extra turns on inductance. 
8-— Mains brush. 


Fig. 3. The magnetising turns are on a separate iron core to tho 
primary and secondary windings of the coil, and have in series with 
them a sufficient number of turns to give the long periodic timo for 
satisfactory interruption of the supply current. Tapping points on 
this inductance, or auto-transformer, enable the magnetising turns 
to be adjusted to suit the supply voltage. 


TRANSFORMING STATIONS OF NIAGARA ELECTRO- 
CHEMICAL AND ELECTROMETALLURGICAL IN- 
DUSTRIES.* 


BY A. J. JONES. 
Summary.—A description is given of some of the more interesting 
points in the electrical equipment of the electrochemical works supplied 


from the hydro-electric stations at Niagara Falls. The total load 
from these works is about 128,000 n.r. 


Grouped around Niagara Falls are seven hydro-cloctric generat- 
ing stations, four of which are on the Canadian side. These seven 
stations supply 128,000 up. for electrochemical purposes, 56,000 n.r. 
for railway service, 36,000 m.p. for lighting and 55,000 n.r. for 
various industrial services, the total being 275,000 H.P., or about 
2:5 per cent. of the available power of the cataract. Ot this total 
amount 146,000 H.P. is employed locally in industries that have been 
attracted to Niagara Falls by reason of the generating stations 
loeated there, electrochemical processes forming 87 por cent. of this 
amount and 46 per cent. of tho total amount utilised. Tho brief 


* Abstract of a Paper read before the American Electrochemical 
Society. 
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description here given of some of the installations for transforming 
and distributing this power in electrochemical plants, together with a 
discussion of the more salient features, it is hoped, may prove of 
interest. In any event, the rapid progress of the electrica! art makes 
desirable a frequent Som pa prson of notes regarding methods of design 
and operation. 

INTERSATIONAL ACHESON GRAPHITE Co. 


The new 11.000-volt transformer station of the International 
Acheson Graphite Co., with a capacity of 2.800 kw., made up of one 
1.600 kw. and three 400 kw. units, is thoroughly modern in all the 
details of its design. This station is supplied with power by the 
Niagara Falls Power Co. A second station operated by the Inter- 

national Acheson Graphite Co. receives its energy from the same 
power company, but in the form of 2,200-volt. two-phase power. 
The switehroom of the 11,000-volt station is situated on the west 
side of the International Acheson Graphite's new furnace room. 
On the lower floor are located the switching apparatus, ‘bus bara, 
meter transformers, &e. On the second floor are located the switch- 
boards and Jow-voltage control apparatus, "The incoming power 
cables enter through a subway which extends the full length of the 
building. On each side of the subway are erected the masonry cells 
enclosing the oil circuit-breakers for both the incoming and outgoing 
circuits. Directly over the subway above the oil cireuit- breaker cells 
is located the ‘bus-bar structure, made of scasoned maple. Dis- 
connecting switches mounted on porcelain insulators fastened to 
marble slabs are bolted to each side of the bus-bar structure, Sus- 
pended front the ceiling in line with the disconnecting switches are 
two platforms containing meter transformers. Each incoming 
power cable terminates ina brass pot head ; thence passes through 
current transformers to the oil switch; thence to disconnecting 
switches to the “bus bars. 

There are four switchboard panels of blue Vermont marble 7 ft. 6in. 
high. Three panels control the 1,600 kw. unit and two 400 kw. 
units, the third 400 kw. unit being located in a separate building with 
its switching apparatus in the same room with the transformer. 
The regulator transformers are located a short distance from the 
switch house in separate bays and are fed by a duplex, lead-sheathed 
eable, They represent the latest development of the General 
Electric Co., and are known as the transformer type of regulator. 
Thev are oil-insulated, water-cooled, with primaries wound for 
11,000 volts. The 1.600 kw. unit is capable of a voltage varia- 
tion of 40 to 160 volts with full output at any voltage. Two of 
the 400 kw. units have a voltage range of 80 to 160 volts. The third 
400 kw. unit has a secondary voltage variation of 30 to 60 volts. The 
regulation is accomplished by means of a dial switch which is rotated 
by an induction motor controlled from the switehboards in the 
switehroom. The rotating switch of the 1.600 kw. unit consists of 
two dials of 22 points each mounted on a Zin. marble slab in a dust- 
proof case. The 400 kw. units have single dials of the same number 
of points as the 1,600 kw. unit. As all the regulating is done on the 
primary side of the transformers, the volts per step are quite high. 
In order to have this switch meet the heavy duty required of it, 
manufacturers have arranged two electrically operated switches, or 
contactors, in series with each half of the rotating switch. These 
operating circuits are so connected to à small contact. device on the 
main switch as to open the auxiliary contactor and interrupt the con- 
tact and again close the circuit after it has made contact with any 
of the various stationary contacts. With this arrangement. all 
arcing is removed to the auxiliary. contacts, which are made with 
heavy and easily replaceable parts. The arrangement of the 2,200- 
volt station is similar to the L1,000-volt station. 


e Tue ALUMINIUM Co. OF AMERICA, 

Electrical energy is supplied the Aluminium Co.'of America at its 
No. ] Niagara Works by the Niagara Falls Power Co., delivery being 
made at three stations known as JA, 6A and IOA. These stations are 
designated by the number of the buildings in which they are located 
and are of two classes, one containing rotary converters, the other 
regulating transformers. The rotary converter station is of interest 
às being the first. station to receive power from the Niagara Falls 
Power Co. Power was first delivered to this station in August 1805, 
since which time it has been in continuous operation with very few 
interruptions. The equipment consists of two-phase  25-cycle 
600 kw. rotary converters, running at 187-5 revs. per min. The 
transformers are single-phase with 2.200-volt primary, and are sup- 
plied with air by two blowers driven by direct-current shunt motors 
located on the floor of the station. A subway is carried. under the 
transformer which conducts the air from the blowers to tho trans- 
formers, Alongside each bank of transformers and in line with the 
rotary shaft is a switchboard panel which controls the primary and 
secondary cireuit of each bank. The direet-current side of the rotary 
is controlled by a pancl provided with knife-switches, ficld-switch and 
ficld-rheostat handle, All the rotaries are connected on the direct- 


current side to a ‘bus bar, supported on an iron framework on the 
west side of the station, the leads from the two rotaries on the east 
side being carried under the floor in a subway. 

In the north end of the station are the receiving panels. two in 
number. The incoming power cables enter through a subway and 
manhole under the receiving panel. 

Transformer station 6À is located in a two-story brick building 
tacked on to the south wall of the carbon furnace plant. In this 
building are located the switchboards and control switches for six 
regulating transformers located in transformer houses in the furnace 
room. Across the street from the carbon plant is located building 
No. 10, containing transformer station 10A. The transformers are 
located in the basement and consist of two 1,000 kw. oil-insulated 
water-cooled transformers. One transformer is used for experi- 
mental purposes, and has a range of 30 to 77 volts. The other trans- 
former is used in conjunction with an induction regulator, and is 
capable of giving a voltage variation of 45 to 60 volts. 


THe CARBORUNDUM Co 

The main transformer station of the Carborundum Co. is located 
in a rectangular brick building situated in the west end of the furnace 
room. In this building are located switchboards, water switches, 
two small motor-generator sets and two regulating transformers. 
In the east end of the station facing each other are located the two 
regulating transformers with their control panels. Along the south 
wall, about 4 ft. apart, are four switchboard panels which control 
transformers located in bays in the furnace room, and in the north- 
west corner of the station is a two-phase motor panel. The switch- 
board panels are standard single-phase panels. Above each panel on 
the wall are water switches consisting of an iron tank lined with a 
section of sewer tile 24 in. in diameter. The regulating transformers 
are four in number. They are of the oil-insulated water-cooled type, 
each with a capacity of 1.600 kw., 80 to 300 volts secondary. The 
regulators are what is known as a unit-switeh type of potentia] regu- 
lator, being of special design for handling heavy currents. The 
regulator consists of a number of electrically operated switches con- 
trolled from a master switch located in front of the control panel. 
The transformer windings are divided into sections and two floating 
coils are provided which are connected to various taps on the main 
auto-transformer. These floating coils have intermediate steps and 
the successive operation of the switches connect the floating coils in 
proper sequence to the main auto-transformer and transfers the line 
connection from one point of the floating coil to the next. The 
master switches are arranged with an automatic lock to prevent their 
being opened too rapidly. The magnet switches themselves are so 
interlocked that the proper sequence of operation is ensured. The 
main contacts are oil immersed and entirely enclosed, making them 
dust - proof. 

In addition to the regulating transformers the Carborundum Co. 
operates two 1,500 kw. oil- insulated water-cooled transformers with 
2.200-volt primary and 100-volt secondary. Motor power is ob- 
tained from a bank of transformers located in a shed near the furnace 
room consisting of four 150 kw. oil-insulated water-cooled trans- 
formers with 440-volt secondaries. The No. 1 plant of the Car- 
borundum Co. is supplied from a small step-down transformer station 
in the basement of the mould building. consisting of two 150 kw. and 
six 50 kw. transformers oil-insulated and self-cooled, and one 75 kw. 
oil-insulated self-cooled transformer. The 75 kw. transformer is 
used for lighting and has a ratio of 2,200 to 110,220 volts. The other 
transformers supply power to motors, and have 440-volt secondaries. 


NIAGARA LEAD Co. 


The transformer station of the Niagara Lead Co. is supplied with 
power by the Niagara Falls Power Co. by a two-phase 2,200-volt 
underground feeder system. From the receiving panel the power is 
carried to the motors and transformers by conductors mounted on 
the walls on porcelain insulators. Direct-current power is obtained 
from two motor-gencrator sets, each consisting of a 300 H.P. two- 
phase 2,200-volt 487 rev. per min. induction motor, direct-connected 
toa 187-5 kw. 125-volt compound-wound direct-current generator. 


THE Norton Co. 


The electrical equipment of the Norton Co. at its Niagara Falls 
works is typical of the equipment of several plants in the Niagara 
district. Power is received at a switch house. from which it is dis- 
tributed to step-down transformers located in hays along the side of 
the furnace room. In the switch house are located a marble receiv- 
ing panel mounted with disconnecting switches and oil circuit- 
breakers, a motor and light pancl and a transformer panel. Adjacent 
to the switch house is a transformer bay containing a 1,500 kw. 
oil-insulated water-cooled transformer. with a water switch mounted 
on the wall above the transformer. The panel for this transformer 
is located in the switch house. Attached to the furnace room on the 
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same side as the switch house are two bays containing 750 kw. units, 
together with control panels and water switches. Both units have a 
ratio of 2,200 to 110 volts, and are of the oil-insulated water-cooled 
type. The bays are connected to the switch house by a pair of 
single-conductor lead-sheathed cables with taps at cach bay. In the 
north end of the main building are Jocated the lighting and motor 
transformers, consisting of two 30 kw. and two 10 kw. oil-insulated 
self-cooled transformers with 110 and 440-volt secondaries. Power 
is supplied to the Norton Co. from No, 2 generating station of the 
Niagara Falls Power Co, by a two-phase 2,200-volt feeder system, 
consisting of two 253 sq. mm. and two 506 sq. mm. lead-sheathed 
cables. The secondary current of the three furnace units is carried 
to the furnace room by copper 'bus bars interlaced up to the furnaces. 
Each furnace is equipped with an indicating ammeter mounted on 
the wall opposite the furnace. 


them are the disconnecting switch and ’bus-bar compartments, 
the latter running lengthwise of the room. The "bus bars consist of 
bare wire, 4/0 in cross-section, mounted on petticoat insulators. 
The oil switches are remote-control hand-operated 300-amtpere 
capacity. The high-tension switehboard panels, six in number, 
are of blue Vermont marble, and are equipped with power-factor 
meters, ammeters and switch handles. AIl the meter transformers 
are mounted in concrete cells, the low-tension circuits of these trans- 
formers being carried to the switchboards in iron conduits. The 
11,000-volt current is stepped down by 300 kw. and 400 kw. oil- 
insulated water-cooled single-phase Westinghouse transformers, 
located in a bay on the north side of the station. The 300 kw. 
transformers have a ratio of 11,000 volts to 198 volts, and are con- 
nected in delta, supplying power to rotary converters. Some of the 
300 kw. transformers are arranged for three-phase to two-phase 
UNION CARBIDE Co. transformation, and have a secondary voltag^ of 2,200 volts. The 
"un f 400 kw. transformers have a secondary voltage of 220 volts, and aro 
l The plant of the Union Carbide Co. at Niagara Falls is of used for lighting and motor power. 
interest both on account of its size and on account of the great | After giving similar details about several other plants in the 
amount of power transformed by it for electrochemical purposes. | Niagara district, the author concludes :— 


Power is distributed to the Union Carhide Co. by the N lagara Falls . i ; 
Power Co. and by the Cliff Electrical Distributing Co. from sub. Nothing has been said in tho Paper about the cost of apparatus 


stations located near the carbide works The Union-street sub. | 224 efficiencies. I have a few figures that may be of interest to sonra 
station of the Niagara Falls Power Co. is located on the west side of ' of the members ; also some points regarding the merits of tho 
the Carbide Company's No. 1 plant. This station is used as a swi tch different machines for converting alternating into continuous current. 
: E awe mean URS ; f h- . . . adist a altar 
ing station and as a step-down station, being equipped with switch- s bs PURA UR P ps obtained: from n Sng MD ic 
board panels, oil circuit-breakers and step-down transformers. The ni seal S$ du a B E Ke vng ibe dos ue mpi. 
sub-station of the Cliff Klectrical Distributing Co. is located midway ori i MEE alins pun HIM S M t : T K pa < n 
hetween the No. I and No, 2 plants and contains switching apparatus | "*Yneronous converters, mo Mu Rete NI unos 
only: motors, or motor-generator sets with induction motors. As regards 
In the plants of the Carbide Com pany, widely separated from the ii le eia ur hu d s LU D jk 
sub-stations, are the large low-voltage step-down transformers which | P**ce must be Pru eee Ota EO. ety cena 
supply power to the furnaces. Some of the transformers have motor-generators in three Hhporent pomts—namely, reliability, 
2.200-volt primaries and others 11,000-volt primaries. They are all n db = B beu. E » is n as one 
of the oil-insulated water-cooled type, the cooling water being pro- ne Be oe eae a. aes M ns i AUS vand far » 
cured from the city mains. Practically all the 11,000-volt unita have e m hh E red nd s n . he Sot fron hi h 
a double source of supply for their power. Bricked in the wall of the ont uen - is : E M i fa d ob dates Tha c Fo 
trensformer bay is a marble slab mounted with a double-throw knife- | V9^t2ge anc d Don d AC DE ] i N hi T M “a 
switch, the middle point of which is connected to the transformer, Nae of cost is also ee " x E * : nius "user E. 
the jaws of one side being connected to the Niagara Falls Power Co.'s | eng C bcd kon e LU 750 k "di e in) 
circuits and those on the other side to the Cliff Electrical Distri- | found in several of the new Niagara stations, 750 kw., HEY e. me 
buting Co.'s circuits | stalled, complete with switchboards, for about £4-2 per kilowatt, 
The Dutonssteoct e b-station of the Niagara Falls Power Co. has a | exclusive of buildings, the rotary and transformers. costing about 
capacity of 52,000 H.P. and supplies power to all the plants in the is ae PEE ws of m o bos A A d T nd as 
immediate vicinity, including that of Union Carbide Co. Power torah j ill tire an i4 [i TC NA Ben 
is delivered to the station by 11 3/0 three-conductor paper and lead e pe d TOCOS, sou M as pte SI eund ik 
cables and a three-phase 253 sq. mm. aluminium overhead trans- kei E È T E iac Ee ia ance s a 
mission line, both of which feed into a double ‘bus-bar system through pe bins 3 sod an Ki aci nes M duo POE MAE neces 
panels mounted with double-throw selector switches. The switching b 26 per m M ol a »» pin 300 n ur NS The rorill 
apparatus which controls the carbide units is of two kinds, 2.000-volt | ?V. u$'ng an goku TE iu dT c d 
and 11,000.volt apparatus. The 1l 000-volt units are fed from | ficiency of a 750 kw. rotary converter is about 92 per cent. and a 
panels equipped with ammeters, switch handles and double-throw "o kw. ed dad 88-5 per dps E ers same de 
single-pole knife switches mounted on electrose insulators. The i d oe efficiency e id m: : A SR 
briek cells containing two-pole oil switches are mounted on the back | * 19 ms ii E EER a pos P M. ah is : nase fn 
of the panels along the wall. Each unit is connected to the station | Power costing ; Eb s ape pus d um » 1 
by a duplex paper and lead cable laid in underground ducts. The | 9^ Ving in the power bill is equal to d EE ven M ed S d 
: : d i 
2,000-volt units are fed from a switchboard on the east side of the p: per De n E ie : dud Pur hin | pay 
station. Each unit is connected to a single-phase pane! mounted ince dd ied z H i i pa ER | 
With ammeters. oil circuit-breakers and selector switches. The sub. | 38e regulation may be accomplished just as easily with synchronous 
station of the Cliff Electrical Distributing Co. consists of a one. | converters as with motor-generators. The synchronous converters 
story brick building with basement. Power enters the station at a | &*n be a vided with Sp ound ee On Pind bind 
pressure of 12,000 volts over five three-conductor paper and lead | tors which are responsive to either vo tage or current, and it is 
cables through ducts at the south end of basement. Each cable | Possible d s S10 por reds vo tage agate ee 
terminates in a pot-hoad, thence passes up to the main floor to knife ee = » wit i prd lo ipe M on c E in 
Switches mounted in compartments in the rear of automatic oil 11600 n Be. E i _ ded eer "us m E 
circuit-breakers. From the knife switches the circuits pass through i s a pre i b dm Á as : ood : Ml ae 
the oil switches to knife switches and thence to ‘bus bars mounted on | Complete, exclusi puc adu s 55 08 ig 
: : . formers of this class have an efficiency ranging from 95-5 to 98-5 per 
2 maple framework. The outgoing cables are connected to the 'bus h d ^ 400 kw. 25-cycle remi. 
bars through knife-switches and non-automatic oil cireuit-breakers. | cent., depending on the secondary vo ape. Mi A d 
] lating transformers cost about £3-2 per kilowatt installed, with an 
efficiency of 96-5 to 97-5 per cent. Furnace transformers of 2,000 kw. 
capacity, 25-cycle, with 11,000-volt primary and 100-volt secondary, 
are worth l6s. per kilowatt., installed complete with switchboards 
and supply cables, the efficiency of such transformers being about 
89-5 per cent. at full load. Small transformers of 300 kw. size will 
cost close to £1-4 per kilowatt installed, with an efficiency of 98 per 
cent. In making an estimate on the cost of apparatus forany electro- 
chemical plant, there are many factors which must be predetermined 
in order to obtain figures which will exactly apply to any set of loca] 
conditions. The figures given above represent the cost per kilowatt 
of installations similar to several of those recently completed in the 
Niagara district 


Hooker ELECTROCHEMICAL Co. 


The power station of the Hooker Electrochemical Co., recently 
reconstructed and enlarged, presents a good 'example of concrete 
construction as applied to switchboard work. The station is located 
in a brick building with a basement floor. Power enters the building 
in the form of three-phase 11,000-volt 25-evcle current, over two 
three-conductor 3/0 lead-sheath paper-insulated cables which sepa- 
rate into six single-conductor cables in the basement and thence pass 
up through the floor to disconnecting switches mounted in concrete 
cells on the main floor. On the south wall of the building is located 
the concrete structure which contains the oil switches and ’bus bars. 
The cells containing the oil switches are built on the floor. Above 
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ELECTRIC PROPULSION OF SHIPS. 


With the exception of the small boat recently equipped 
by Mr. H. A. Mavon with electric motors, practically nothing 
has been done in this country to test the claims put forward 
by the advocates of electric methods of ship propulsion. 
Other countries, indeed, bid fair to take from us the lead 
in this problem, the solution of which invol ves an important 
saving in the amount of fuel consumed, thereby affecting 
the speed, weight and steaming radius of a vessel The 
greater ease of control provided by electrical apparatus, 


whereby the speed of the vessel can be controlled from the. 


bridge and reversal of the propellers instantly obtained, is 
also an advantage that should influence those in authority 
to consider electrical methods of propulsion. The grounds 
on which it is claimed that a saving of fuel would be obtained 
have been stated on many occasions, but we repeat them 
here to emphasise the nature of the problem that the marine 
engineer is at present endeavouring to solve. In order that 
the steam turbine may be economical in steam it must run 
at high speeds, whilst the efficiency of a screw propeller falls 
off rapidly when its speed is greater than, say, 100 revs. per 
min. Under these circumstances the engineer has hitherto 
“split the difference " ; that is to say, he has chosen an 
intermediate speed, such as the 188 revs. per min. of the 
turbines of the s.s. “ Lusitania," with a consequent reduc- 
tion of the efficiency of both the steam turbine and the 
propeller. During recent years, however, since some elec- 
trical engineers have persistently drawn attention to the 
unsatisfactory nature of the above solution of the problem, 
an effort has been made to find in mechanical gear a means 
of coupling the turbine to the propeller in a manner allowing 
both to be operated at a higher efficiency. Whether the 
gear that has been proposed will prove satisfactory—which 
we think is very unlikely, at any rate in the case of the 
transmission of large powers—remains to be seen ; but in 
any case electrical engineers should not miss the opportunity 
of pressing at this juncture the claims of the electric drive 
to be considered as a possible, if not the only satisfactory, 
solution of the problem. The advantages of the electric 
drive, however, are not equally marked in every case, and 
attention should more particularly be drawn to those classes 
of vessels where the greatest economy can be demonstrated 
by the change; such as those where the steam plant does 
not normally run at full speed, or where frequent changes in 
speed have to be made. 

If internal combustion engines are in future to come into 
use for marine work—as seems not unlikely, especially for 
small powers—electrical transmission will there also prove 
of considerable advantage by interposing a flexible and 
variable speed coupling between the high-speed internal- 
combustion engine and the screw propellers. Not only so, 
but if it were desirable owing to the limited supply of oil fuel, 
internal-combustion engines could be used in conjunction 


| with steam turbines, since any number of electrical gene- 
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rators of different speeds can be arranged to supply the same 
electric motors on the propeller shafts. The flexibility 
which is provided by the installation of an electric motor, 
or motors, on each shaft, the whole of the motors being sup- 
plied with power from one or any number of generators as 
may be necessitated by the speed of the vessel, has yet to be 
fully appreciated by electrical engineers as well as by marine 
engineers. An interesting problem, moreover, is, we think, 
involved in the combination of steam and oil power in 
conjunction with the electric drive. Thus, high-speed 
steam turbines might supply the electrical energy necessary 
for ordinary cruising in the case of a battleship, whilst a few 
oil-engine sets could be quickly “ run up " and switched on 
to the supply whenever a call was made for full speed. In 
this way the loss due to keeping a large number of boilers 
banked or under partial steam would be avoided, whilst 
the saving in weight due to the absence of the extra boiler 
capacity necessary to obtain full speed on rare occasions, 
and the much smaller weight of fuel that would have to be 
carried, should also prove important factors. Whether 
the present Royal Commission on Oil Fuel will investigate 
such questions to any great extent remains to be seen. So 
far the composition of the Commission has raised consider- 
able misgivings in the minds of those electrical engineers 
who have closely studied the problem of electric marine 
propulsion, and it may be doubted whether the whole 
question will be investigated with such thoroughness and 
“open mindedness " as would be the case were American 
or German engineers confronted with claims pointing to a 
complete revolution in present practice of marine pro- 
pulsion. That other countries are already interested in the 
possibility of such a revolution, and that they are already 
investigating the matter, there can be no doubt. 

Some 18 months ago, in a Paper read before the American 
Institute of Electrical Engineers, Mr. W. L. R. EMMET 
described at some length a scheme for the equipment of a 
battleship for electric propulsion and also referred to a 
proposal to equip a United States naval collier for the elec- 
tric drive, so that a comparison could be made with steam- 
driven colliers of the same size and horse-power. This 
suggestion has been carried out, and elsewhere in our present 
issue will be found a few particulars of the electrical equip- 
ment of the U.S.A. collier Jupiter." This vessel marks 
the first installation, on a large scale, of electric motors for 
marine propulsion, and the results of the experiment will 
be fraught with great importance to the electrical industry. 
It will be noticed that polyphase current and induction 
motors have been employed, and an endeavour has been 
made to render the whole installation as simple as possible. 
As the General Electric Co. of America have for some time 
interested themselves in the question of the electric pro- 
pulsion of ships, it is not surprising that the first installation 
has been entrusted to them. 

The importance of the experiment lies in the fact that 
the " Jupiter " will be compared with her sister ships the 
* Neptune " and the “ Cyclops.” Of these the “ Neptune "' 
is being fitted with two steam turbines. driving propellers 
through mechanical gear, whilst the “ Cyclops ” is to have 
low-speed triple-expansion engines. Each vessel is to be 


of 20,000 tons displacement. The details of the three 
vessels, so far as is at present known, are set out on page 856 
of this issue. For the moment the most interesting facts 
are that the weight of the driving machinery of the 
“ Jupiter " is 156 tons, compared with 280 tons on the 
“ Cyclops," and that the steam consumption at full load 
was found to be 12 1b. per brake horse-power hour, that is 
l lb. better than was guaranteed, as against 14 lb. per shaft 
horse- power hour, the estimated steam consumption of the 
“Cyclops " equipment. It is stated that the " Neptune ” 
with its mechanical gear has not come uo to guarantee and 
that alterations are being made. 

The “ Jupiter " will not be completed before about the 
middle of next year, but the steam consumption we mention 
above was obtained in a test on the plant at the Schenectadv 
works of the General Electric Co. The equipment consists 
of one turbo-generator running at 2,000 revs. per min. and 
two electric motors, which are supplied at 2,200 volts and 
are of the wound rotor slip-ring type. These motors, each 
of which is rated at 2,750 H.P., run at 110 revs. per min. and 
allow the turbine to be run at a speed of 2,000 revs. per min., 
as against only 1,250 revs. per min. in the vessel where 
mechanical gear is fitted. From the point of view of sim- 
plicity squirrel-cage motors might perhaps have been 
preferable; but the necessity of speed regulation involves 
either the use of slip rings and resistances, or the instal- 
lation of windings for changing the number of poles in the 
motor. That 1s, however, only a detail, which can be decided 
later when the merits of the electric drive are substantiated. 

We have little doubt that the comparative tests between 
the " Jupiter " and her sister ships will create a stir in 
naval circles, in fact, among all steamship companies and 
marine engineers, and we only hope that our Government 
will shortly give British inventors and manufacturers an 
opportunity of showing what they can do in this new field 
of engineering. 


> 
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The Measurement of High Temperatures. By G. K. Buaagss and 
H. LE CHATELIER. — 3rd edition. (London, 1912: Chapman & 
Hall Ltd.) Pp. xviii. +510. 17s. net. 

Pgrometrg. By (Has. R. Damaso. (London, 1911: E. & F. N. 
Spon, Ltd.) Pp. x.+2)0. Price 5s. net. 

It is now twelve yearssince the book “ Mesure des Tem- 
pératures Elevées," by Messrs. Le Chatelier and Boudouard, 
summarised the work that had been done up to that date on 
the measurement of high temperatures. This book was not 


. widely known in England and America until an English tran- 


slation by Dr. Burgess of the Bureau of Standards, Washing- 
ton, appeared in 1901. In 1901 a second edition was published, 
Dr. Burgess adding a large amount of new matter to the text. 

A further edition being called for, Dr. Burgess has entirely 
re-written the book, and Prof. Le Chatelier, in a graceful 
preface, disowns any share in the book as it now stands, and 
warmly praises it. We, on our own part, would like to be 
allowed to add our praise of it, and to congratulate Dr. Burgess 
on the termination of what must have involved a great deal of 
labour. 

Pyrometry, as a branch of science in intimate touch with 
modern industrial life, has had every financial inducement to 
make progress, and at the same time, as some of the high 
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temperature problems are of great scientific interest, there has 


been every encouragement to scientific workers to develop both 
the theory and practice of the subject. 


The large increase in the number of pages given to the 


various branches of work shows what progress has been made 
during the last few years. It is sufficient to mention that the 
number of pages devoted to thermo-electric thermometry has 
increased by 100 per cent., resistance thermometry by 150 per 
cent. and radiation thermometry by 50 per cent. as compared 
with the 1904 edition. 

In the chapter dealing with gas thermometry the recent work 
of Day and Sosman, and Holborn and Henning is fully dis- 
cussed, the ingenious bomb furnace of the former observers 
being described in some detail. In some interesting sugges- 
tions for future experiments. Dr. Burgess points out the great 
difficulties of further research with the gas thermometer: 
indeed, he goes so far as to state that “ it is not worth while to 
carry out any further gas thermometer experiments unless the 
utmost precautions are taken to assure the highest accuracy 
possible with modern appliances.” At the same time we think 
that Dr. Day and his colleagues must accept this as a great 
compliment to the accuracy and thoroughness of their w vork. 
Nevertheless, that there is still room for work on the funda- 
mental scale is shown by the fact that there is an uncertainty 
of OPC. between the accepted values of various observers 
for the boiling point of sulphur (4t4-6°C). 

In thermo-electric thermometry a considerable amount of 
light is thrown on the composition and behaviour of the many 
new thermo-couples that have recently been introduce d. 
* Base-metal " couples may undoubtedly be found useful on 
many occasions, but Dr. Burgess points out very clearly that 
when discussing these conples our terminology must be 
weakened and the adjectives * constant," © reproduc ible.” &c., 
must not be taken in the same vigorous sense as for the platinum 
couples. It is also very doubtful whether any of the base- 
metal couples can be safely used for any length of time above 
1.0007C. 

The results of W. Geibel’s work in the Heraeus platinum 
works on the electrical and mechanical properties of the noble 
metals and their alloys are of great interest. Geibel showed 
that a couple of 40 Pd-60 Au-Pt at 1,000°C. gives an E.M.F. 
four times the E.M.F. of the ordinary Le Chatelier couple. It 
appears to have practically no zero temperature coefficient and 
to be satisfactorv in other w ays, and should therefore be found 
a useful couple industrially. 

In the section dealing with Resistance Pyrometry the 
remarkable agreement amongst the fixed points as determined 
by various observers is emphasised, these results adding great 
weight to Prof. Callendar’s argument, in 1899, that the platinum 
thermometer should be adopted as a secondary standard. Thus, 
Dr. Burgess states: “A resistance thermometer of pure 
platinum calibrated at three temperatures reproduces the 
gas scale with the greatest exactness to as high temperatures as 
the platinum thermometer can be used conveniently." The 
descriptions of the new forms of instruments for use with 
the resistance thermometer are of interest. 

One has only to plance at the chapters dealing with the theory 
and practice of radiation pyrometry to realise that this is the 
direction in which most progress has been made pyrometrically 
during the last few years. Dr. Burgess discusses exhaustively 
the errors of the various pyrometers, and it 18 gratifying to 
find how excellently the instruments agree amongst themselves 
if various precautions are taken and the necessary corrections 
applied. The descriptions of the optical and radiation pyro- 
meters are very full. We do not think. however, that Dr. 
Burgess realises the great advantages that the Féry absor ption 
pyrometer has over ‘the original model of Le Chatelier, since 
it is independent of the distance of the hot body, that the use 
of the wedge gives a more sensitive means of equalising the 
intensit y of the two images than the cat’s-eye diaphragm; and 
that practically no calculations are required. to deduce a 
temperature value. 

The chapter on Recording Pyrometers shows what a large 
number of recording instruments are now available both for 


accurate cooling curve work and for the important, although 
rather rougher, purposes of industry. 

Perhaps | the most generally useful chapter is the one dealing 
with the Standardisation of Pyrometers, giving as it docs a 
valuable summary of the freezing or other standardisation 
points used in modern pyrometry. A most complete biblio- 
graphy concludes the book. 

In connection with the Siemens calorimeter it is only right 
to point out that an observer would now find it impossible to 
buy 100 grammes of platinum for 5100—1it would cost at least 
twice that amount. 

In conclusion, we can only say that we feel that all workers 
engaged in the measurement of high temperatures are deeply 
indebted to Dr. Burgess for his complete and able summary of 
the subject. 

The book by Mr. Darling certainly fills à need, and should 
be found of service to many students and others who, employ- 
ing pyrometers, wish to know the principles underlying their 
construction. The theoretical part of the subject is treated 
in a clear, simple manner, and should be found very useful by 
those teaching pyrometry in our technical colleges. Anyone 
who has attempted to explain to the man in the street what is 
meant by a “ black body " temperature and why (assuming 
certain precautions are taken) the readings of a radiation 
pyrometer are independent of the distance it is placed from 
the hot body will appreciate Mr. Darling's chapter, with its 
diagram and numerical examples. 

The table on page 26, showing the thermal junctions now 
available, is also useful, although we think that Mr. Darling 
errs on the high side in stating the upper limits to which 
the junctions may he used. At the same time, so much 
depends on the conditions under which the couple is being 
employed and the protecting covering used that it 1s impos- 
sible to speak dogmatically on the point. Copper-constantan 
should certainly not be used higher than 600°C. for any length 
of time, and the general tendency at the present time is to 
replace it by the silver-constantan couple as being much less 
perishable. We gather that Mr. Darling has rather strong 
prejudices in favour of the thermo-electrie pyrometers, primarily 
because of their simplicity as compared with the resistance 
pyrometers. We think that to those who are studying the 
subject it is interesting to watch the large growth of the 
resistance methods both in Germany and America, especially 
in cases where comparatively low temperatures are being 
measured and accuracy is required. 

We do not agree with him in his remarks on page 100 as to 
the sufficiency of a steel sheath for the protection of platinum 
thermo- -couples. It is, we believe, a matter of general ex- 
perience that the E.M.F. from such a couple falls rapidly owing 
to the deterioration of the wires, and that such deterioration 1s 
more serious in the case of a couple than it would be in the case 
of a similarly protected resistance pyrometer. A platinum 
thermo-couple should be as well protected as a resistance 
pyrometer, so that industrially there is very little difference 
between the time lag of the two in obtaining a temperature 
under the conditions mentioned. 

Bearing in mind that Mr. Darling's book is written not 
only for the teacher but for the man who is using pyrometers 
industrially. but who does not wish to go deeply into the 
subject, his book is excellent. RonzrnT 5. WHIPPLE. 
Meteorological Instruments and Weather Forecasts. By I. T. 

DavipGE, B.Sc. (London: Percival Marshall & Co.) Fp. 92. 
6d. nct, 

This work, which is No. 16 of the ** Model Engineer " series, 
deals with a subject which is of great interest to the average 
man, and it is written in such a manner as to give him a sood 
insight into the methods employed in weather forecasts. 

The introductory chapter treats in a general way of the 
various influences which affect the weather, and then are 
described in greater detail the special instruments employed 
in meteorology—thermometers, barometers, anemometers, 
rain gauges, sunshine recorders, radiation thermometers, 
sun-dials, dust counters, magnetic instruments, &c. 

The concluding chapter indicates the method in which these 
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instruments are employed in predicting the weather to be 
expected. The clief standard forms of the isobars are de- 
scribed by means of synoptic charts, and the special weather 
associated with each is indicated. 

The work is illustrated by woodcuts of the instruments 
described, or diagrams explaining their action, to the number 
of 29 in all, and contains much practical information which 
cannot fail to give an added interest to that subject with which 
we are all so much concerned—the weather. B. W.C. 


Bridge Catechism : Questions and Answers. B: RonrnT Haw- 
Monn. 2nd cdition. (London, 1912: Chatto & Windu:.) Pp. 


xxir. * 287. 2s. 6d. net. 

Many of our readers are already aware that Mr. Robert 
Hammond does not confine his energies to problems of elec- 
trical engineering, but is an authority on some of the lighter 
pursuits ‘of life so necessary for relaxation. The result is the 
work before us, the first edition of which appeared about four 

and a-half years ego; in the present edition the laws of bridge 
ore now given verbatim, whilst the brief reference to auction 
bridge in the previous edition has been withdrawn, the im- 
portance that this game has assumed during the last few years 
rendering fuller treatment desirable. 

For the information of those of our readers who are bridge 
players and who are not acquainted with the first edition of 
this most useful book, we may mention that it 1s intended as a 
book of reference in regard to doubtful points which may arise 
from time to time. The information is arranged in the form 
of questions and answers, but a very complete index enables 
any particular point to be quickly located. 

We do not propose here to refer in detail to this publication, 
which will, we feel sure, be found on the bookshelves and card- 
tables of many electrical engineers during the forthcoming 
winter; but we would draw Mr. Hammond's attention to the 
word “ leader " in tlie fourth line on page 146. Should not this 
be“ dealer”? Alsotothe " Answers” to Questions 674 and 766 ; 
in the former we think that the word " failure " should be 
" success," and in the latter Answer " unconvential " should 
surely be ^ conventional." We make these suggestions with 
much trepidation, the subject not being included in “ The 


Electrician " Series. 


THE THEORY OF THE SUBMARINE TELEGRAPH 
CABLE.* 


BY H. W. MALCOLM, D.Sc. 
(Continued from paye 743.) 


Summary.—In this series of articles an account is given first of the 
work of Lord Kelvin leading to the discovery of the “KR ” law and to the 
most simple form of arrival curve. The shape of the arrival curve is 
dependent on the signalling apparatus; and to obtain the curve under 
practical conditions the apparatus must be taken into account. After a 
discussion of the general theory of the propagation of signals in cables, a 
method is developed for obtaining arrival and sending curves by simple 
calculation, for any form of apparatus. The method is illustrated by 
many examples, and is applied to derive the theory of the use of apparatus 
Buch as arrangements of resistances and condensers, inductive shunts and 
artificial leaks, and to show the influence which they exert on the shape of 
the arrival curve, and, therefore, on the maximum speed of signalling. 
The results are expressed i in practical units and are contained in tables, 
and they are applicable to cables of any type. In conclusion, illustrations 
are given of the use of arrival curves to build up a message, at ditferent 
s of sending, whereby the influence of the apparatus can be rendered 
evident. 


LEAK witH DouBLE Brock—Dor SIGNAL. 
Suppose that the leak is at the middle of the cable. Then 
in (120) y must be put equal to //2. Suppose, also, that Z, and 
Z, are equal. Then 
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When Z, and Z, are condensers of capacity K , and Zn 18 a 
resistance, R,, on substituting as usual, f(r) becomes 
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The expressions are long, but the work is quite straight- 
forward. Particular cases already considered are when K, or 
Rm is infinitely great. These are given in (124) and (67). 
Thus, when R4— œ, (129) becomes 
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here tan’ = here tan. — — 
(where an,—. K) (where an y= gy y 
which is another form of (67). 

When K/=10K,, and RI » 4R ,, the equations for the roots 


|: 10 : 
become tan 27 7 > the roots of which are contained in Table 
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Microamperes per volt. 


Seconds. 
Fia. 35.—ARRIVAL CURRENT. SAN FuaANciScCO-HoNoLvLU CABLE. 
Double Block and Leak. 


\ Ke -- Kr K/:10-- 87'S mfds. 
Curve A.... i Rin 


-RI/4 : 1.244 ohms. 
B.. od Ke —Kr-= - KI/20 - — 437 mfds. 
v = RI/A — 1,244 ohms. 


Double Block ; No Leak. 
C “K? - Kl: 10. Rm- c. 
ess: Ks = Ky--KI/20. Re o 
Fig. 35 is plotted from (131) and (132) ‘a Tables XLVIII. 
and XLIX. 
When KI =20K,, and RI —4R,, the equations for the roots 


x 20 : . 
become tan 97 4 the roots of which are twice those given in 
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Table XII., and tan 27 ane E in the other part of (129), 
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Curves C and D (Fig. 35) are reproduced from Fig. 18, 
Curves A and B, for comparison. 

The arrival curve with leak reaches its greatest height 
sooner than that without leak, but the greatest value is less 
then without leak. Thus, if the voltage were proportionally 
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Seconds. 
Fia. 36.—ARRIVAL CURRENT. Dot SIGNAL, LASTING 0:1 SECOND. 
Sain FRaNcISCO-HoNoLULU CABLE. 


[Double block with leak. 
Ks = Kr= K1,/10— 87:5 mfds. 


Curve A.... Rua = R//4-:1,244 ohms. 
Double block; no leak. 
B... Ke = Kr=K//10-- 875 mfds. 


»? Rwy =O, 


increased, soas to render the greatest heights the same, Curve A 
would be considerably steeper than Curve Č. After a time the 
curve with leak decreases to zero and becomes negative, 
resembling in this respect the effect of curbing on condenser 
signalling. InFig.36, Curve A, is shown the arrival current for 
a dot signal lasting 0-1 sec., with condensers equal to one-tenth 
part of the cable capacity, and Fig. 36, Curve B, is Fig. 19, 
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Curve A, reproduced for the sake of comparison. The 


greatest depths are equal, but the curve without t6e)| 01 |02 


leak has the greater height. 
 CowTINUOUSLY DISTRIBUTED LEAKANCE. 


| Steady 1105-73 105-73 
m=], — 


: 1 m2, --133:59| 48-80 
Taking the simplest case of a cable earthed at both —3 — 4»14| 5-30] 0-62! 0.01 
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ends, let the problem be to find the arrival curve nc 4| 940| 0:23! 0-01) ... | od | 
when, in addition to resistance and capacity, there is |‘ m-—5, —| 1-23] ... po " | | 
present a leakance of G mhos per nautical mile. The | m= 6 +, 0-10] ... you. P det es 
periodic solution is Su - 001, .. en joe | : 
C= V, "owe | 1-23 | 438. 18-29 | 36-69 53-06. 77-73 | 9513 103-66 105-33 105-71 
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n ppm "Rod seen that the insulation resistance of the submarine telegraph cable 
Yi Grik” LJR(G 4 pK) is of the order ten thousand times greater than it need be, 
"M p Electrical and mechanical durability is the essential quality 
Substituting y for ip; then of the insulating material, and the ab. o'ute value of the 
RI sinh /R(GA-yK) dielectric resistance is of small importance compared with the 
$(y) = C IVRGAE) =0. steadiness with which the insulation is maintained. | 
y 
M DLE : To be continued. 
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When G=0 this reduces to (4). 

. Fig. 37, Curve A, is drawn from (134) and Table L. for 
the value of G= K =0-3842 x 10-9 mhos, or a leak to earth of 
2:60 megohms per nautical mile, and a total insulation resis- 
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Fic. 37.—ARRIVAL CURRENT. Sax FRANCISCO-HONOLULU CABLE. 
ENps EARTHED. 
Curve A....With continuous leakance. Insulation resistance— 2:6 megohms 


per nautical mile. , 
»  8B....No leakance, ordinates half actual size, 


tance of 1,143 ohms, instead of the actual value of perhaps 
10 megohms. The arrival curve resembles that of the case 
previously considered, of a single leak of 1,244 ohms at the 
middle of the cable. The steady current is somewhat greater, 
but the curve is not quite so steep. Fig. 37, Curve B, 1s the 
same as Curve À in Fig. 2, reproduced to a scale of one-half. 
More complicated cases may be treated in a similar way. Jt 1s 


THE PROTECTIVE REACTANCE AT DEPTFORD. 


On p. 738 of our issue of August 9 we referred briefly to a 
large reactance coil which is used in connection with the 
5,000 kw. single-phase Brown-Boveri turbo generators at the 
Deptford generating station of the London Electric Supply 
Corporation. We are now in a position to publish some further 
details, including a drawing showing the construction of this 
reactance, which latter belongs to an interesting class of appa- 
ratus perhaps better known on the Continent and in the States 
than in this country. 

The object of the reactance coil at Deptford is to protect the 
generators as much as possible from the effects of short-circuits, 
which in the case of a railway load, such as these machines 
supply (6,600 volts, 25 cycles, single-phas2), are of very fre- 
quent occurrence. 

The coil is of the oil-immersed water-cooled pattern and is 
arranged for connecting in one phase of either of the two 
generators, which it will be remembered are three-phase 
machines operating as single-phase at th» above-mentioned 
pressure and frequency. The coil is designed to reduce the 
momentary short-circuit current of either generator to some- 
what less than half the value which it would otherwise attain, 
t.e., to about 10,000 amperes. On the other hand, it will carry 


| the full-load current of 900 amperes continuously with a tem- 


perature rise of less than 50°C. above the temperature of the 
cooling water, while it is also capable of carrying an overload 
of 25 per cent. for several hours with a somewhat higher tem- 
perature rise. The resistance of the coil is 0:0127 ohm at a 
temperature of 70°C. ; and the impedance drop with the full 
load of 900 ampercs on the generator is within 3-5 per cent. of 
the generator pressure, the reduction of the power factor 
brought about by the insertion of the coil being less than 3 per 
cent. At full load the copper loss amounts to 1,200 watts and 
the iron loss to 2,000 watts. ; 

The method of construction of this reactance coil is shown 
in the accompanying illustration, from which it will be noticed 
that the general arrangement is similar to that of a single-phase 
transformer, except that the core is partly built up of non- 
magnetic material. The windings and non-magnetic cores are 
rigidly held between two laminated iron yokes which are se- 
cured by heavy bolts and clamps, while the windings themselves 
are further secured between clamping pieces held in position by 
means of four screwed stays. The circulating water pipes are 
arranged above the coil and supported on a rigid iron frame 
which is carried by the upper yoke and securely braced thereto. 
All the joints are therefore readily accessible. These pipes 
are of galvanised cast iron, provided with fins at close intervals 
along their length for the purpose of presenting a greater 
cooling surface to the coil ; the connections to the water-supply 
system are made by two copper pipes brought out under the 


b 
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cover in the manner shown. The terminal insulators are sup- 
ported on an angle-iron frame which is stiffly braced and rigidly 
secured to the frame that supports the cooling pipes. A single 
iron lifting ring 1s bolted to the cross girders of the upper yoke, 
and facilitates the removal of the coil from its tank for in- 
spection purposes. 

The whole coil, with the exception of the terminals, is com- 
pletely enclosed by an iron cover fitting over the top of the 
tank, which is of boiler plate. On one side of the tank is fitted 
an oil gauge for indicating the height of the oil in the tank. 

The total weight of the coil complete with the tank and oil 
is 134 tons, the oil accounting for 34 tons. The overall height 
of the tank is approximately 12 ft., and its extreme width 
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CORRESPONDENCE. 
pee 
“THE LOW-FREQUENCY CIRCUIT IN SPARK 
TELEGRAPHY.” 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : I have read the article by Mr. L. B. Turner on “ The 
Low-Frequency Circuit in Spark Telegraphy ” which appeared 


in your issue of the 2nd inst. and was particularly interested in - 


the results obtained for the resonance transformer. I note, 
however, that the curves of Fig. 7 are remarkably simple com- 
pared with those that are actually found in practice, and the 
discrepancy seems to me to result mainly from 
the fact that the effects of magnetising currents 
and of hysteresis losses in the transformer have 
not been taken into [account. The neglect of 
these quantities ia permissible in a theoretical 
investigation of the kind in question, as they 
would introduce great complications into the 
mathematics if they were allowed for; but it 
seems to me that one assumption that is made 
is not in agreement with the facts, and there- 
fore should not be permitted on the above 
grounds. 

I refer to the choice of initial conditions in 
deriving the solution of equation (xii.). Ife and 
a be taken as zero when t is zero, it does not 


follow that 0, and it seems to be most un- 


likely that the current in the oscillation circuit 
that results from the sudden breakdown of the 
spark-gap would start up as gently as this 
assumption implies. 

À further point is contained in the two foot- 
notes on p. 697. In these it is assumed that 
the spark occurs at the moment of maximum 
P.D. of the condenser, and that this takes 
place when pt —7z. In reality the spark would 
occur when the P.D. of the condenser reaches 
the value required to bridge the particular 
length of spark-gap that happens to be used 
in parallel with it, and thisneed not necessarily 
be at the time when the P.D. of the condenser 
has its maximum value, as given by the expres- 
sion in equation (xiv.).—I am, &c., 

A. J. MAKOWER. 


South-Western Polytechnic Institute, 
Aug. 21. 


STRENGTH OF DRAWN WIRE LAMPS. 


BY F. W. WILLCOX. 


\ Lh A TET m Tm TTT 4 = bit f NS : In the May 31st issue of this journal an article was 
cilii aii Rp published by Dr. F. J. Brislee on “ Changes in 
E SI Metallic Filaments during Use.” In this article, 


| Dr. Brislee, as a result of his micro-photographic 
6 ft. 2in. The quantity of cooling water required is about | investigation of tungsten filaments, comes to the conclusion that 
400 gallons per hour. because the drawn wire filaments he tested showed crystallisation 
For the foregoing particulars we are indebted to Messrs. | during service therefore the drawn wire filament lamp show ene 
Brown, Boveri & Co., by whom the reactance coil was supplied, | “vantage after some houra of service over the a 
? wey Pppueoc lamp in point of strength. "T 
The writer wishes respectfully to point out Rp Dr. P 8 
tests and investigations are insufficient to support his statements. 
BOOKS RECEIVED. and that his conclusions fail and are at variance with toe se 
[Coples of the undermentioned works can be had from The Electrician office, post free | the following reasons :—The strength of the drawn wire lamp does 
i ipt of published price, adding 3d. for books published à z i 
pipes 25 end Pp pec cents for books publ hed net, " Add 10 per cent. for abroad orfor | not rest in the filament alone, but is due to three features :— 


foreign books.) (1) The strength of the drawn wire filament itself ; 


ig uL e F. L. Rawson. (London, 1912: The Crystal (2) The use of the continuous one-piece wire of uniform cross 


“The Evolution of Ethers and Ether Pl na." By A. Dilks. | Section ; id 
aaa eee N 3) The method of support of the filament mounted on exible 
p Proccedins “of the Royal Society. Series A. Mathematical and | Supports in which there are no rigid joints or welds at the point 
Physical Sciences. Vol. LXXXVIL No. A594. 3s, support. 
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is buoyed up by the water as the latter rises, and a load proportional 
to the weight of water displaced by the plunger is thrown upon the 
filament. As the plunger is uniform in section, the volume of water 
displaced can be most easily measured by its height upon the plunger. 
In testing, the beam has been kept balanced with a small part of the 
plunger submerged, and consequently the load upon the filament is 
determined by a difference in water levels. To enable the water 
level to be read with accuracv, a carefully balanced float rides upon 
the surface of the water in vessel! D, and by means of ‘a silk thread 
passing over the small pulley R its motion is magnified by the long 
pointer F travelling over an arbitrary soale. The water level 
readings can be reduced to the equivalent load in grammes on the 
filament by means of a calibration curve. After putting the filament 
in place and taking the initial reading of the pointer F and the micro- 
meter head H, water is allowed to flow into the vessel D. As this 
throws a load on the filament and produces a deflection, the operator 
raises the filament with the micrometer screw, in order to keep the 
image I at a fixed point. The loading continues until the filament 
breaks, at which instant the water supply is automatically cut off 
by electrical contact of the unbalanced beam with the point K. 
The pointer F indicates the water leve) at breaking, and fron the 
calibration curve the breaking weight can be expressed in grammes. 
The deflection of breaking is indicated by the difference between the 
initial and final readings of the micrometer head. 


The result of the combination of these features is that the drawn 
wire lamp is many times stronger than the pressed filament lamp, not 
only at the start, but at any time during its life. 

These advantages result in the following summary of merits for 
the drawn wire lamp :—The filament of the drawn wire lamp is in 
one piece and is not subject to tho variations in size resulting in the 
consequent shortening of life which occurs with the ordinary pressed 
filament, composed of four or five loops in series. An incandescent 
lamp filament, like a chain, is only as good as its weakest part. The 
drawn wire lamp has no weak lengths, because the filament is 
uniform and continuous, and it is therefore more dependable than 
the pressed filament, made up of a number of loops or links. The 
loop ends of the drawn wire filament are wide and well rounded 
eliminating the tendency to interlock and short-circuit which occurs 
Ms the ordinary pressed filaments with their narrow and pointed 

ds. i 

Satisfactory evidence of the superior strength of the drawn wire 
lamp is shown by the tests by users in all parts of tho world 
demonstrating that the drawn wire lamp is practicable for service 
under conditions where the pressed filament lamp could not bo. 
cmploved. 
z Among practical tests of this kind are the following :—Test of the 
: pes xps Navy of drawn wire lamps on board battleships; 
est of the Argentine Navy of drawn wire lamps on board ships; 
and test of the Interborough Rapid Transit Co. of New York 
of drawn-wire lamps on their electric underground trains. 

There is also the evidence afforded by the various tests made by 
manufacturers producing these lamps, particularly tests made by 
DE UE Electric Lamp Association, at their laboratory at Cleve- 
and, Ohio. On this point Mr. G. S. Merrill, of the Enginecring 


RESULTS OF THE STRENGTH TESTS. 

In this device short picees of filament were separated at 0-5 em. 
apart, and load slowly applicd at the middle until the filament broke, 
the load and the deflection both being measured. By taking short 
pieces of filament it was possible to test from 10 to 20 samples from a 
given lamp, and the average load and deflection given by these 
10 or 20 samples is a very good measure of the filament strength 
of that particular lantp. 

With this device tests were made with reference to change in 
strength of the filament during life. Several lots of tungsten filament 
lamps with different kinds of filament, drawn wire and pressed, were 
run through comparative tests at different periods of their life while 
operating. some on alternating and some on continuous current, up 
to a period of 400 to 500 hours’ burning. As a filament in à lamp 
is under very little tension it would have to be exceedingly weak 
to give way from that cause, therefore a tensile test of a filament 
is not necessarily an indication of a lamp's strength or durability. 
The brittleness or fragility of a filament is probably approximated 
more closely by a bending test, in which the breaking load and the 
deflection at breaking are shown, as given by the aforesaid machine. 
The results of the test made on both pressed and drawn wire filaments 
at various stages of life indicated a strength of from 20,000 Ib. to 
60,000 Ib. per square inch, which is doubtless far greater than is 
required of a lamp filament. The drawn wire filament showed the 
greatest strength for all sizes. Specimens of the same lamps tested 
in bending showed for equal loads 100 per cent. greater deflection 
for drawn wire than for pressed filament. The breaking load was 
also greater for the drawn wire tilament. The test on lamps at different 
periods of burning did not indicate any marked change of strength 
during normal life, especially after the first 100 hours of operation. 

The greater mechanical! strength of the drawn wire lamp is therefore 
definitely shown and is seen to be accounted for by the style of fila- 
ment mounting as well as by the greater strength to withstand shock 
in the filament itself. It should also be pointed out that a poor 
grade of drawn wire may show very serious crystallisation and off- 
setting. particularly on alternating current; in such eases the wire 
may become very fragile. This condition and kind of wire is respon- 
sible for the statements of some writers that the drawn wire lamp 
suffers, as the tantalum lamp does, from inferior life on alternating 
as against direct current. Tunis statement. however, is not true for 
e properly made drawn wire filament. Again, experience shows 
that exhaustion is a very important agency in cau sing or preventing 
crystallisation of filaments. The drawn wire lamp requires special 
methods of exhaustion, and this may explain in à measure some of 


the results given by Dr. Brislee that his tests were made on lamps 
wire, or both. |i 


improperly exhausted, or with inferior filament l 
À little lamp testing, like a little learning, is a dangerous thing, 
and very apt to produce incorrect and misleeding resu!ts. In all 


lamp tests and comparisons it is necessary to make tests of a sufficient 
number of lamps to obtain a true average result —sonrething that 
few investigators go to the trouble and expense to do. When, 
however, tests are made on a sufficient number of lamps to give a 
£rue average, and the lamps are made in accordance with the very 
latest. and best experience in drawn wire production and manufacture, 
the results will show what is claimed for such lamps as the Mazda 


FILAMENT TESTING MACHINE 


Department of the Nationa! Lamp Association. states the following 
in.a Paper published in the “ Journal of the Franklin Institute," 
April, 1911. * The number of ways in which the filament strength can 
be measured with precision is somewhat limited by the physical nature 
of the filaments end by their extremely small diameter. It is very 
probable that the elements of fatigue and ability to resist suddenly 
applicd stresses are important factors in determining filament 
strength, but the difficulty of devising tests involving such clements 
mikes it necessary to gauge the strength by some other and more 
detinite means, The filaments readily lend themselves to cross 
bending tests, and in order to carry out such investigations a device 
for making such tests with some degree of accuracy was constructed." 


Tue MACHINE FoR TESTING FILAMENT STRENGTH. 

The accompanying illustration shows the machine designed for 
measuring the breaking strength as well as the amount of deflection 
of the filament. The machine consists essentially of a horizontal 
beam balanced on a knife edge, supporting at one end a cylindrical 
plunger, C, and at the other end a cylindrical weight, W, of the shape 
shown in the figure. The weight W at one end of the beam hangs 
with its lower edge midway between the points of support of ths 
filament which is laid horizontally across an opening 0-5 cm. long. 
The block A carrying the filament can be raised through measured 
distances by means of a micrometer screw. A small concave mirror, 
M. on the beam reflects light from the source to form an image at I. 
By keeping this image on a certain point the beam may be kept 
horizontal and the deflection of the filament may be read from the 


micrometer screw. The plunger at the other end of the beam hangs lamp, that these drawn wire lamps are many times stronger than the 
The plunger | pressed filament lamp at any time during their life. E 


within a vessel which may be filled slowly with water. 
~~ F2 
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THE SQUIRREL-CAGE INDUCTION GENERATOR. * 
BY H. M. HOBART AND E. KNOWLTON. 


t Summary.—After discussing the features that make the induction 
generator appropriate for certain cases of supply, the authors refer to 
several points in the design of such machines. "They give particulars of 
some tests on 7,500 kw. induction generators supplied to the Inter- 
borough Rapid Transit Co., and finally mention the importance of this 
type of generator in water-power schemes. 


^ In the design of induction generators attention must be given 
to certain matters which do not come in for consideration in the 
design of synchronous generators. Notable amongst these is the 
requirement that the machine shall have a fairly short air-gap, 
whereas it is usually preferable that the air-gaps of synchronous 
generators shall be of considerable radial depth. In the induction 
generator the fairly short air-gap is rendered essential by the cireum- 
stance that the magnetomotive force occasioning the flux is provided 
in the same windings which supply electricity to the external circuit. 
The current in the stator windings is the resultant of this exciting 
current and of the main current delivered to the load. The greater 
the air-gap the greater is the M.M.F. required to overcome its 
reluctance, and the greater, consequently, is the exciting component of 
the total current in the stator windings. 

It is not alone with the object of reducing to a minimum the total 
current in the stator windings corresponding to a certain output that 
we strive to minimise the exciting current, but it is also with the 
object of decreasing the size (and cost) of the apparatus from which 
this exciting current is obtained. 

A single winding is always employed, not only for the reason that 
a smaller carrying capacity is required than if two separate windings 
were used for the main current and the exciting current, but also on 
account of the high degree of simplicity attending the operation of 
such generators, ! 


Fic, 1—Typicat CONSTRUCTION FOR Af BIPOLAR SYNCHRONOUS 
GENERATOR. 


The induction generator has to obtain its excitation from the syn- 
chronous generators, and as it can only deal with a unity power 
factor load the synchronous machines with which it operates in 
parallel have to bear the burden of providing not only the entire 
wattless component of the load on the transmission system, but also 
the magnetising current for the induction generator. Thus the 
induction generator is, in general, much less useful in connection 
with supplying a circuit connected to a load of low and lagging power 
factor than it is for supplying unity power factor circuits. 

The authors first consider the case of a large generating station for 
the supply of 60-cycle electricity to synchronous sub-stations. For 
the high speeds corresponding to the preferable design of steam 
turbines the induction generator is, in most respects, pre-eminently 
appropriate, not only as regards its electrical but also its mechanical 
characteristics. The case of a 5,000 kw. unit for 60 cycles is chosen 
for an example. Such a unit would be designed for a speed of cither 
1,800 revs. per min., in which case the generator would be designed 
with four poles, or else a speed of 3,600 revs. per min. would be 
employed, the generator being designed for two poles. In the former 
case the generator could be either of the synchronous or of the 
induction type; in the latter case (i.e., when employing only two 
poles), while a design of the synchronous type presents such grave 
difficulties that 3,600 revs. per min. machines are rarely built for 
more than one-half this rating, the conditions are in most respects 
especially favourable for the design of an induction generator, 

Figs. 1 and 2 show the rotor construction of the synchronous and 
induction generators respectively. The smaller amount of copper 
and the absence of insulation, end connections, slip-rings and brushes 
greatly simplify the mechanical construction of the induction rotor. 


* Abstract of a Paper read before the American Institute of Electrical 
Engineers, 


The advantages of employing for this output a speed of 3,600 revs. 
per min. relate to the lesser weight, lower cost, or lower steam con- 
sumption of such a set as compared with a set for the speed of only 
1,800 revs. per min. 

Some estimates have been made regarding the cost of a complete 
turbo-generator set comprising such a 5,000 kw. bipolar, 3,600 revs. 
per min. induction generator. Representing this cost by 100, the 
cost of a turbine-driven synchronous set for the same output of 
5,000 kw. at unity factor power, but having four poles and operating 
at a speed of 1,800 revs. per min., works out at 125. But the power 
factor of high-speed induction generators will be of the order of 0-95 
to 0-97 (according to the radial depth of the air-gap), and hence even 
when the power factor of the system supplied by the generating 
station is unity, nevertheless the synchronous generators will have a 
power factor of less than unity, since they must supply the mag- 
netising current for the induction generators. If we instal 5,000 k.v.a 
sets, and if we have the same number of induction and synchronous 
generators—.e., if we have one synchronous generator for each 
induction generator, and if the load on the station at any time is 
equally divided between the two types—then the load on the syn- 
chronous generator will be of the order of, say, 0-95 power factor. 
When the generator is designed for an output of 5,000 kw. at 0-95 
power factor (or an output of 5,250 k.v.a.) the cost of the complete 
synchronous set increases to 129. The two sets (one with an induc- 
tion generator and the other with a synchronous generator) cost 
100 + 129= 229. This is just about the cost of a four-pole, 10,000 kw. 
100 per cent. power factor synchronous turbine-driven set for a 
speed of 1,800 revs. per min. 

Certain very distinct advantages, however, are in some cases ob- 
tained by the use of two 5,000 kw. sets in place of a single 10,000 kw. 
set when the capital outlay is as low for the two 5,000 kw. sets as for 


Fic, 2.— TvriCcAL Construction ror a HIGH-SPEED INDUCTION 
GENERATOR, 


the single 10,000 kw. set. Thus, suppose we have a station equipped 
with three synchronous and three induction generators, each of the 
six generators having a capacity of 5,000 kw. and the synchronous 
generators having the slight excess capacity required for exciting the 
induction generators; when the load does not exceed 5,000 kw. 
the station can be op»rated with only one generator, and this will be 
of the synchronois type. It will have better economy than a 
10,000 kw. set operated at less than half load. When the load is 
increased to between 5,000 and 10,000 kw., one of the induction sets 
will be switched in and will run up without requiring synchronising. 
When the load exceeds 10,000 kw., but is less than 15,000 kw., a 
second induction generator will be put in circuit and the two induc- 
tion generators will be excited by a single synchronous generator. 
Owing to their higher speed the ^» uction generators will have a 
slightly lower steam consumption t .an the synchronous generators, 
and hence it will be in the interests of economy (and also of simpli- 
city in operation) to have in circuit at any time a maximum of capa- 
city in induction sets and a minimum of capacity in synchronous sets. 
In fact, of two alternative lay-outs for a generating station to supply a 
given load, two 5,000 kw. synchronous and three 5,000 kw. induction 
sets would usually be the practical equivalent (as regards adequate 
provision for spare plant) of three 10,000 kw. synchronous sets. The 
capital cost would be— 
Five 5,000 kw. sets, 3 x 100 +2 x 129—558. 
Three 10,000 kw. sets, 3 x 220 — 660. 


Next, take the case where the power factor of the system is 0-80, 
and assume that there is one synchronous generator and one induc- 
tion generator; the former has four poles, runs at 1,800 revs. per 
min., and has an output of 5,000 kw.. the latter has two poles, runs 
at 3.600 revs. per min., and has an output of 5,000 kw. Tho in:.uc- 
tion generator cannot supply tho lagging component, consequently 


MEET TH 


> 


THE ELECTRICIAN, AUGUST 30, 1912. 


the synchronous generator must supply twiceas great a lagging com- 
ponent as would be the case were both generators of the synchronous 
type. The synchronous generator must also supply the magnetising 
current for the induction generator. The system supplied by the 
two generators consumes 12.500 k.v.a. (10,000 kw.), and by calcula- 
tion it is seen that the wattless component is 7,480 k.v.a. This must 
becarried by the synehronous generator, in addition to an energy com- 
ponent of 5,000 kw., and the magnetising kilovolt-amperes of the 
induction generator. This latter amounts to 1,610 k.v.a., which 
brings the total wattless component of the load on the synchronous 
generator up to 9,090 k.v.a., and the total capacity of this generator 
to 10,360 k.v.a. Its power factor. moreover. is 5,000/10,360 — 0-48. 

From similar calculations at other power factors, and from some 
preliminary cost estimates, the following table has been derived :— 


Power factor of the system supplied......... 1:00 | 090 5 O80 | 0-70 
Power factor 3,600 revs, per min. ind. gen. | 0-95 | 095° 095 | 0-95 
Power factor 1,800 revs, per min. syn. gen. |. 0-95 | 0:61 0-48. | 0-39 
K.v.a. capacity of 1,800 r. per min. syn.gen. | 5,250 [8,200 | 10,400 | 12,900 
Excitation of svn. gen. (in kilowatta)....... 26 42 50 60 
Initial cost of syn. gen. set (e., including 

CUP DING) eros cud dca peek de herd sew itafts .| 129 155 175 196 
Initial cost of ind. gen. set (e., including | 

CUEDIHIO) E seated E E E RUE 100 100 100 100 
Total for the two gen. sets.......lseeeeseeeeee 329 | 255 | 275 | 296 
Cost for one 1,800 revs. per min. syn. gen. | 

set of 10,000 kw. rated output at the | 

power factor of the system............ sss. 220 us 240 


— — 


While the simplicity of the induction generator and various other 
features relating to its operation indicate for it an appropriate field 
other than in systems of unity power factor, nevertheless it is hardly 
possible to emphasise too strongly the rapid increase in the burden 
which a decreasing power factor throws on the synchronous genera- 
tor in a system supplied jointly by the two types of generating sets. 
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A study has been made of a 30,000 kw. turbine-driven set in which 
the high-pressure stages are incorporated in a 15.000 kw. bi-polar 
1,500 revs, per min., 25-evele set of the induction type, and the low- 
pressure ste ves in a 15,000 kw. four-pole 750 revs. per min. 25-cycle 
set of the synchronous type. Such a plan gives a self-contained set 
and permits of very material advantages, foremost amongst, which 
are those relating to obtaining a high thermodynamic efficiency. The 
estimates indicate that such a set would yield a very fine performance. 


Design of Induction Generators.—Were it not for the fairly small 
radial depth of the air-gap the designof the stator would not differ in 
‘ny material respect from that appropriate for a synchronous generator 
of the same rating as regards output, speed and periodicity. But the 
appropriate radial depth for the air-gap is a matter of only a few 
millimetres in the case of induction generators instead of a matter 
of à few centimetres, which is appropriate for large synchronous 
Benerators, In Fig. 3 is given a curve showing the variation in 
power factor for varying depths of air-gap fora 2,500 k.v.a. 3,600 revs. 
per min., induction generator. 

The small air-gap precludes the employment of wide open stator 
slots, for with such a construction the surface of the rotor is the seat 
of serious losses (both eddy current losses and hvsteresis losses), due 
to the loca] alterations in the reluctance of the magnetie circuit fol- 
lowed by the lines of sclf-induction of the stator winding. The 
stator slots should thus be closed (or, at any rate, overhung), so that 
tho flux of self-induction of the stator winding shall not cross over 
into tho rotor in eny considcrab'e quantity. Furthermore, it is im- 
portant to keep down to a reasonably small value the magneto- 
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motive force corresponding to the stator conductors in a single slot 


1 


, Tise of temperature was thus about 18-9 kw, 


when they are carrying full-load current. Thus in an induction 
generator it is much more essential than it is in à synchronous 
generator to subdivide the winding amongst many small slots 
instead of concentrating it in a few large slots. 

Similar considerations should be observed in the design of the 
rotor. The rotor conductors are arranged, one per slot, in closed 
slots. These considerations indicate that the European practice of 
employing hand winding in closed slots has a greater justification for 
induction generators than for synchronous generators. But if it is 
preferred to employ form-wound stator coils it is feasible, after the 
windings have been placed in the slots. to close the slots by the inser- 
tion of magnetic wedges. Such wedges have been developed and 
emploved experimentally on one of the 11,000-volt four-pole 25-cycle 
750 revs. per min. 7.500 kw. induction generators built for the Inter- 
borough Rapid Transit Co.'s 50th-street station. 

Tests of considerable interest were made on this generator, both 
with laminated magnetic wedges and with wooden wedges. There 
are tive 7,500 kw. induction-generator sets in the station. driven bv 
turbines supplied with exhaust steam from five 7,500 kw. low-speed 
reciprocating sets. All the induction generators were originally 
equipped with wooden wedges and the radial depth of the air-gap was 
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Fic. 4.—Curves showina DiMiNUTION IN AMPLITUDE OF RIPPLES IN 
STATOR TEETH WHEN EXPERIMENTAL MAGNETIC WEDGES WERE SUBSTI- 
TUTED FOR WoOonpEN WkDGES. 


0-15 in. The magnetic disturbances occurring with increasing load 
were studied by winding exploring coils around the tips of four ad- 
jacent stator teeth. Oscillograph records taken at the terminals of 
these exploring coils served to disclose the presence and amplitude of 
the ripples superposed upon the main flux. The amplitude of these 
ripples was very considerable, and their periodicity (750 cycles per 
second) corresponded to 60 rotor slots and the turbine speed of 750 
revs. per min. These ripples were present, notwithstanding that the 
rotor conductors were located in holes, the upper surfaces of which 
were 0-5 in. below the surface of the rotor. It is fair to conclude that 
had a similar study been made by means of an exploring coil wound 
around a rotor tooth, we should have verified the presence of 900- 
cycle ripples in the rotor teeth. Fig. 4 shows the increase of the 
amplitude of the ripples with load, and the smaller values with mag- 
netic wedges. The addition of these experimetal wedges is more or 
less analogous to deepening by a few more millimetres the location 
of the rotor bars. l 
No-load Losses.—After eliminating the friction of the turbine 
wheels the bearing friction and generator windage was ascertained to 
amount to 120 kw. The core loss at no-load was ascertained to be 
175 kw. with the wooden-wedge construction and 135 kw. with the 
magnetic-wedge construction. In each case the machine was cooled 
by the circulation through it of 30,000 cubic ft. of air per minute. 
The ultimate rise of temperature at no-load, as observed by ther- 
mometric readings of the temperature of the outgoing air, was for 
the magnetic-wedge construction about 13-5°C, The loss per degree 
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Load Tests.—When tested at the rated load of 7,500 kw. the teni- 
perature rise of the outlet air was 25°C. with wooden wedges and 
20°C. with magnetic wedges. Employing for the estimation of the 
total losses the value of 18-9 kw. loss per degree rise, we obtain : Total 
internal losses at rated load with wooden wedges= 473 kw., and 
with magnetic wedges = 378 kw. | 

From the resistance the I?R losses are ascertained to be: In stator 
windings, 18 kw., and in squirrel-cage windings, 30 kw. The para- 
sitic losses at rated load when employing wooden wedges are thus 
413— 308— 165 kw. ; and with magnetic wedges 378—308—70 kw. 
The greater part of this 70 kw. could be eliminated in a design em- 
ploying lower magnetomotive force perslot. Inthese machines there 
were 11 conductors per slot and at rated load the current in each 
conductor amounted to about 210 amperes. The remedy lies in 
employing a greater multiplicity of slots and less magnetomotive 
force per slot. This again emphasises that in the case of induction 
generators it is of greater advantage even than in synchronous 
generators to wind the stator for relatively low pressure and employ 
compensators or transformers to step up to the line pressure. : 


UsE or INpucTION GENERATORS. 


Induction generators are the more appropriate and have the more 
favourable characteristics the higher the speed and the greater the 
rated output. It should. furthermore, be observed that it is pre- 
cisely for this range of work (extra-high speed in large capacities). 
that very grave limitations are met with in the design of synchronous 
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Fic. 5.—A METHOD FOR VENTILATING ALTERNATORS; 


generators. Personally, we are of the opinion that the inherent 
merits of induction generators will secure for them a very consider- 
able field of uscfulness which is now fairly satisfactorily occupied by 
synchronous generators. But the place to introduce them first is 
where the synchronous design either fails to be feasible or involves 
very disadvantageous features, and where, moreover, the induction 
design displays its best characteristics. 

In large sizes of high-speed induction generators it may be pre- 
ferable to use a rotor in which the shaft and core are cut from a solid 
piece. Such a construction is not in any way objectionable for the 
rotor of an induction generator, for we can design it with a slip at 
rated load of, say, two-tenths of 1 per cent. This corresponds to a 
rotor periodicity of only 0-12 of a cycle per second ; and under such 
conditions there is no necessity for employing a laminated core. 

One of the important uses for the-induction generator is the fur- 
nishing of additional capacity in stations which are at present 
equipped with synchronous generators. In general, the lower the 
speed the more adaptable is the synchronous generator for use with 
induction generators. This is due to the fact that both field and 
armature can furnish, without dangerous heating, the extra current 
necessary for excitation. 

For the ventilation of the induction machine we should provide a 
single large air duct in the centre of the armature core normal to the 


axis of the shaft and a number of axial ducts leading from this to the. 


‘ends of the machine. These would be supplemented by the air-gap 
and by small. passages at the outer surface of the core. By this 


tion. 


méthod less cooling surface is required, since the temperature gradient 
parallel to is only a fraction of that normal to the plane of the fami- 
nations. The movement of air would be produced by fans on the 
ends of the rotor. 


In Europe several other methods have beon devised whereby it is 


unnecessary to pass the air axially along the air-gap. By one method 
the air from the fans on the ends of the rotor is passed to a chamber 
at the external surface of the armature core. This chamber opens 
into air ducts in a plane at right angles to the shaft. 
space blocks lead the air in a tangential direction to axial ducts just 


Suitably shaped 


behind the stator slots. The air then flows axially through one 


section to the next air duct, and then outwardly in a tangential dirce- 
tion to a chamber at the outer surfece of the core. 
adjacent to the one first mentioned, and leads to the exit from the 
stator frame. 
V-shaped path, the axial duct behind the stator slots being at the 
apex. Thus the two legs of the V are separated axially by a sing'o 
armature section. Tho method is illustrated diagrammaties!ly in 
Fig. 5. | 


This cham: is 


Looking along the axis of the shaft the air flows in a’ 


Still another method which is independent of the air-gap consists 


in dividing the stator frame into cylindrical chambers placed side by 
side. 
radially toward the shaft, then axially to adjacent air ducts, and 
finally outwardly to a chamber alongside the one first mentioned. 
This last chamber communicates with the outer air. The method is 
illustrated in Fig. 6. | 


The air is forced into a chamber from which it first passes 


On account of the small air-gap of induction generators the value 
of the critical speed of vibration is especially important. If possible, 
this speed should be at least 10 per cent. above normal. If other 


important considerations require employing a critical speed below 


normal it should be considerably below, care being taken that the 
second critical speed is also removed from the normal. preferably 
above it. With such a design the rotor should have a very careful 
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running balance before it is placed in the machine. A damping bear- 
ing could be used to prevent the rubbing of the rotor and stator if for 
any reason the machine should be subjected to abnormal vibration. 

It should be noted that in cases where the critical speed must be 
below the normal speed, the air-gap cannot be so small as would 
be preferred from the standpoint of minimising the magnetising 
current. A consideration tending to the use of a shaft with a critical 
speed below the normal running speed relates to the lower peripheral 
speed thereby obtained at the bearings. 

The authors next consider the application of the induction genera- 
tor where its superiority rests upon its practically automatic opera- 
This is of importance in districts where there are many small 
water powers. At each water power a generating installation should 
be provided. The output from each of these generating stations 
should be delivered into a transmission line feeding to a collecting 
station where all these contributions should be collected and de- 
livered to a main transmission line. Ineach gonerating station should 
be installed an induction generator driven by a waterwhecl. The 
excitation should be provided by synchronous condensers at the 
collecting station. It would often be desirable to locate the collect- 
ing station at a water power and instal there one or two synchronous 
generators driven by water wheels. It would not be necessary to 
have attendants at the small induction generator stations. Occa- 
sional inspection would suffice. 


In conclusion, attention is called to the appropriateness of the - 


induction type of generator when the supply must be in the single- 
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sinusoidal, there will be a distortion due to the fact that each harmonic 


phase form. It is well understood that in order to neutralise the 
pulsating armature reaction in a single-phase machine it is necessary | wave which makes up the complex wave is shifted the same number of 
to provide damping windings in the pole faces. It is usually found | degrees; but each with reference to its own length and not to that of 
preferable that these damping windings should take the form of an | the fundamental For this reason it is better, in general, to use an 
ordinary squirrel-cage structure. Roughly, but with sufficient | approximate sine-wave generator. There may also be present a 
exactness for practical purposes, it may be said that if the aggregate | small wave distortion due to the leakage reactance of the phase 
cross-section provided by the face conductors of the squirrel-cage | shifting transformer. This, however, is very small and in general 
equals the aggregate cross-section of the stator conductors, then the | may be neglected. 
loss incurred in neutralising the pulsations of the stator current is The author briefly discusses the crrors due to wave form : harmonics 
about equal in amount to the stator I*R loss. If the cross-section of | of current present in only one element of the instrument produce no 
the rotor conductors is half this value then the loss in the neutralising | torque; but if harmonics other than the fundamental are present 
winding will be twice the stator I*R loss. But in a synchronous | in both elements, torque will be produced by those of the same 
generator there is rarely room to place a squirrel-cage winding of | frequency which may be cither negative or positive, the sign and 
greater aggregate iic A than that of the stator winding, for | magnitude depending upon the phase position of the harmonics. 
we are usually crowded for space even for the main field winding. j . . . 
Consequently the losses in the single-phase generator include, in n shear n D Eua drugs da ie Faner) were dp eui 
addition to those in a three-phase generator, a loss in the neutral- T bct y ae He ALAS BRE O TASA Fi ui: 
ising winding, and this additional loss is usually of about the same undae g e a a Wer Was Maeda 20 
magnitude as the stator I?R loss. This pulls down the efficienc PERY . 
very decidedly, and leads to a very discreditable result in that the e o e Dun tne ae D Che dy qudd ee io 
single-phase machine not alone has only about half the capacity of SP y i do: y r aie y bord i ment mony the phase 
the same machine when providing three-phase current, but it also if es Tonstormerc put tnat comparatively large errors may ide 
has a much lower efficiency. if the dise excited ammeter is used to measure the exciting 
But in an induction generator the squirrel-cage winding is the drum ok pun aC igh onn ‘dered b 
only winding on the rotor, and it is in any case exceedingly liberally : er ox ONOI ar purren. wave may be CODNIGCECO TOA 
proportioned in order that the rotor I?R loss shall be a minimum. E PLUS of A sinusoidal component.and a distorting component. At 
This same squirrel cage will serve very effectively to neutralise the ga densities this d Storing component Is lergs-and the anteo . 
pulsating armature reaction, and it would appear that the resultant d is ne in rossa This large distorting component is 
I*R loss in the squirrel cage will be very small indeed. Thus, although "n e "m ded E iuc change’ of reluctivity during fne ningueue 
in employing an induction design for tho single-phase generator we eye UT } extremely iow magnetic densities the reluctivity may pe 
still find it necessary to forego utilising more than two-thirds of the EE ier chan that above Phe Eines of tie P but the distorting 
stator winding, and must consequently rate the machine down by COR ponpe 13 not great becanse thereluctiyity pericu db nony 
some 33 per cent. below its three-phase rating, we shall have the T E tue n y is lowered the exciting current wave 
advantage that, so far as relates to the rotor, we only require tho xL RUE is , d. eae : ine 
regular squirrel-cage winding, and this will not be the seat of a Em b A. leare Mat Bo E - density of 6.000 lines per d 
materially greater loss than when the machine is employed for pro- dA HUE cus gd ee ie 
viding three-phase current. The stators would be supplied with since harmonics other than the fundamental produce no torque. 
The total range of measurements covered densities from 300 to 


normal! three-phase windings, and all three phases of these windings 
would receive magnetising current from the corresponding windings 15,000 lines per square centimetre 


of the synchronous generators. Only two of the phases would be 


employed for providing the single-phase current. 
The Paper contains a brief bibliography of some leading contribu- 


tions to the literature of the subject. 


LEGAL INTELLIGENCE. 


s] 
Mining Regulations. 


At the Gateshead Police Court recently Mr. H. M. Imrie, manager of 
the Chopwell Colliery, was summoned for failure to carry out certain of 
the special regulations of the Home Oftice in regard to the use of elec- 
tricity in mines, the particular breach in question being failure to have a 
switchbox properly connected to earth. It appeared that a man named 
Hudson was killed at the colliery in May last, and there was evidence to 
show that the switchbox was out of order on the day prior to the fatality 
and he voluntarily took upon himself to put it right. 

For the defence, it was contended that an exemption rule (No. 20b) 
covered the case, anl that the rules relating to the construction of 
cables and other apparatus in use before June, 1911, did not come into 
force until Jan., 1920. 

Mr. W. C. Mountain, who was called for the defence, said that carthing 
would clearly necessitate constructional work. As the apparatus in 
question was in use before June, 1911, when the special rules came into 
force, and before which there was no need to have it carthed, if an earthing 
system were to be carried out it would mean new constructional work ; 
therefore, it would, in his opinion, come under the special clause, 

After consultation, the magistrates dismissed the case. 


——— 


MEASUREMENT OF ALTERNATING CURRENT OF LOW 
VALUE.* 


BY M. G. NEWMAN. 


Alternating-current ammeters of the dynamometer type when 
used for measuring small currents are usually connected so that the 
moving coil is in series with the stationary or field coils, the torque 
then being proportional to the square of the current and the instru- 
ment indicating the “‘ effective value” of the current. In order 
to increase the sensibility of the ammeter, suspensions are used in 
place of pivot and jewel bearings. The weight of the moving parts 
and the size of the suspension are made as small as possible without 
having the period too long or the instrument too much affected by 
external disturbances. 

The determination of small alternating currents is usually required 
in circuits of low voltage. It is, therefore, necessary that the im- 
pedance of the ammeter shall be small, as the voltmeter reading must 
include the potential drop in the ammeter, and this should be negli- 
gible within the limits of accuracy required by the test. 


Separately Excited Dynamometers.—By separately exciting one of 
the elements of the ammeter by current from a phase shifting trans: 
former, the sensibility of the instrument is very much increased. Its 
deflection then is proportional to the product of the amperes in the 
moving and fixed coils multiplied by the cosine of the phase angle 
between them. | 

The phase position of the current in the separately excited clement 
is changed by the phase shifting transformer until the reading of the 
instrument is a maximum. The angle of shift of the secondary 
potential of the phase shifting transformer is determined by the 
position of the secondary winding relative to its primary winding, 
and is independent of the frequency. If the impressed wave is not 


EDUCATIONAL NOTICES. 


University of Sheffield.—The Faculty of Applied Science at this 
University comprises departments of engineering, metallurgy, coal 
mining and architecture. The courses in engineering and metallurgy 
extend over three years, and prepare respectively for the degree of 
B.Eng. or the degree of B.Met. of the University of Sheffield. The 
technical laboratory courses commence Sept. 16, but the lecture 
courses do not commence until Oct. 2. Prospectus giving further 
particulars and details of courses may be obtained from the registrar, 


Mr. W. M. Gibbons. 


University of Bristol.—The session in the faculty of Enginecring 
will commence on Tuesday, Sept. 17, and in tho faculties of Arts, 


—— 


* Abstract of a Paper read before the American Institute of Electric 


Engineers. 
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Science and Medicine on Oct. 1. Prospectus and particulars from 
the Registrar, Mr. Jas. Rafter. 


University of Manchester.— Particulars of the lecture and laboratory 
courses in physics. preparing for both the ordinary and honours 
degrees will be forwarded on application to the Registrar. Prof. 
Rutherford will meet intending students on Tuesday, Oct. 1. 


University of Durham.—At Armstrong College full courses of 
instruction are provided in mechanical, marine, civil and electrical 
engineering, naval architecture, mining, metallurgy, pure science 
and arts and agriculture. Particulars from the secretary, Mr. F. H. 
Pruen, M.A. 


Royal Technical College, Glasgow.—The diploma of this college is 
granted in civil, mechanical and electrical engineering, mining, naval 
architecture, chemistry, metallurgy, mathematics and physics, 
building and textile manufacture. The average fee per session is 
£12. 12s. New and well-equipped laboratories have been provided, 
and facilities for research are afforded, The preliminary examination 
for candidates for the diploma begins Sept. 16, and names of can- 
didates must be sent in by Sept. 2. Day classes begin Sept. 24 and 
evening classes Sept. 20. Prospectuses (gratis) and calendar (1s. 4d. 
post free) may be obtained from the Director. 

The calendar of the college for 1912-13 has just been published and 
contains complete particulars of the courses of instruction in the day and 
evening classes, fees, bursaries, prizes, &c. It is announced that the 
governors contemplate the extension and modification of the diploma 
courses in mechanical, electrical, civil and mining engineering. ‘The 
calendar also contains lists of the associates of the college and winners of 
prizes and certificates, and the Papers set at the various examinations are 
also reprinted. 


Goldsmiths’ College.—The new session commences on Monday, 
Sept. 23. and enrolling commences on Sept. 16. The college, which 
is one of the recognised colleges in the faculty of engineering of the 
University of London, provides complete evening courses of instruc- 
tion in mechanical and electrical engineering. land surveying. &c., 
and students are prepared for the examinations of the University and 
of the Institution of Civil Engineers, Board of Education, &c. Mr. 
W. J. Lineham is head of the engineering department. Further 
particulars may be obtained from the Warden of the College, New 
Cross, 8. E. 

Bradford Technical College.— The session 1912-13 commences on 
Sept. 16, and in the department of engineering the complete courses 
of study, each extending over three years, are arranged to qualify for 
the college diploma in civil. mechanical or electrical engineering. The 
clectrical engineering laboratories have recently been considerably 
enlarged and an entirely new equipment has been installed. Par- 
ticulars of courses may be obtained on application. 


Northampton Polytechnic Institute.—The session 1912-13 will 
commence on Monday, Sept. 30. There are full day courses in 
the theory and practice of mechanical and electrical engineering. 
Entrance examinations will be held on Sept. 25 and Sept. 26, at 
which three entrance scholarships will b» offered. The courses 
include two summer periods of about six months cach spent in 
commercial workshops, and extend over four years altogether ; they 
also prepare for the B.Sc. ( Eng.) of the University of London. There 
are also full and partial day eourses in technical optics. The labo- 
ratories, workshops and lecture rooms are fully equipped for the 
most advanced teaching in the subjects referred to, and further parti- 
culars may be obtained from the Principal, Dr. R. Mullineux Walmsley, 


St. John-street, London, E.C. 


Municipal School of Technology, Manchester.—This school forms 
the faculty of technology of the University of Manchester. Students 
who have passed the matriculation examination, or its equivalent, 
may enter upon courses leading to the universit y degrees (B.Se.Tech. 
and M.Ne.Tech.) in mechanical engineering, electrical engineering. 
sanitary engineering (including municipal engineering), the chemical 
industries (including general chemistry, bleaching, dyeing, printing, 
papermaking. brewing and metallurgy). the textile industries. photo- 
graphy and the printing crafts and architecture. There are exten- 
give laboratories and workshops equipped with full-sized modern 
machinery, tools and apparatus. An entrance examination to the 
university certificate courses in the above departments will take 
place on Sept. 23. 24 and 25. Particulars may be obtained from the 
Principal. | m PE S SB a s 

South-Western Polytechnic.--The next session commences Sep- 
tember 30 and the scholarships entrance examination takes place 


on September 23. -At the college there is & complete three- years 


course leading to a diploma (or university degree) in electrical engi- 
necring. The course is held during the day. but there is also a four- 
years course in the evening. commencing September 23. Par- 
ticulars from the Secretary, Manresa-road, Chelsea, London, S.W. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 

The following abstracts from some of the specifications recently published have been specially 
compiled by Messrs. MzwBumRN, ErLis & Pryor, Chartered Patent Agents, 70 and 72 
Chancery lane, neon VAT differs f : 

Whenever the date applied for differs from the date on which the application 
the Patent Office, the form:r Is givin in brackets after the title. uw Mes iodqed ar 

1911 SPECIFICATIONS. 

10,142 THRELFALL. Electrolytic cells. 

14.803 Hore. Fusible cut-outs for controlling electric circuits. 

17.027 Vojen. Application of radio-active phenomena to telephony. (30,8710. 

17,086 BAsuvAU & Leroux. Automatic electric burglar alarm working by the opening 
or short-circuiting of its protective circuit and fed by a double circuit connected 
to a single battery prcducing a constant current. 

17.716 CoorER. Electric motors and dynamos. 

18.648 Western ELECTRIC Co. Automatic telephone exchange systems. 

19,083 Siemens Bros. Dynamo Works & Kierrer. Regulators fcr electrically-driven 
ring-spinning and doubling machines. (Addition to 23,641;10.) 

19,362 WAGNER. Speed regulation of electric motors. 

19,829 Bower. R'criving apparatus for us? in radio-telegraphy and telephony. 

A d:tector in which a small bleck of silicon is supported between silicon contacts 
of roughly convex form. To each of the contacts wires. forming a circuit in which 
is a telephone recziver, are connected. The circuit may include a variable or fixed 
condenser and a battery. The silicon block is earthed at two points, preferably at 
som? distanc: apart. The contacts, to which the telephone circuits are connected 
are mad? adjustable on the silicon block. both in pressure and position, so that great 
d?licacy of contact may b» obtained and the most favourable position, relative to the 
earthed wires, found for thes» contacts. 

24,816 SuEA. Sienalling apparatus for submarine or sub-surface boats. 

25,890 BAKER & PEARCE. Mercury jet interrupters. 

26,153 MARCONI'S WIRELESS TELEGRAFH Co. Switches for high-tension electric currents 

The main object of this invention is to construct switches which are operated by a 
small electric motor in such! manner that they may be used for controlling ,high- 
tension electric power circuits. especially such as have very frequently to be inter- 
rupted and re-established. The switch is composed of a spindle the central portion 
of which is formed of insulating material. A rccking movement can be given to the 
spindl» from one end, whilst the opposite end has contact arms mounted on it which 
extend from it in opposite directions. When, by the movement of the spindle, the 
arms are rocked in one or other direction their ends are brought against one or other 
of a pair of fixed stops. The stops against which the ends of the arms rest when the 
switch is clossd are contact stops. Centrally between each pair of stops, and at a 
level below them. is a hollow pillar. the passage thrcugh which is contracted at the 
top into a narrow parallel-sided opening extending across it at right angles to the path 
of th» arc, and through which a current of air can be delivercd to blow out the arc. 
The spindle is preferably rocked by an electric motor. 

26.555 ZytTKOWSKI. Process and apparatus for manufacturing accumulator plates. " 

27,729 Eisemann & Ernst EisEMANN & Co. Ges. Elsctric maximum and minimum 
excess voltage switches. s 

28,488 NAKAHARA. Electric door operators. 

28,750 JusroN. Dynamo-:Lctric machines, (27:12/10.) 


1912 SPECIFICATICNS. 
1,658 Siemens & HarskgE AKT. Ges. Registering calls between telephone exchanges 
provid:d with automatic sicctors. 
2.383 Ges. Fur DRAHTLOSE TELEGRAPHIE. R-cciving apparatus for electric oscilla- 
tions. (14:3/11.) 

Consists of a devic^. operating without auxiliary voltage, for the detection of elec 
trical oscillations in which two electrod2s, which have no detector action when at 
rest, are employed, resting one against the other, and Caused to have a sliding move- 
ment one over th» other. the materials and surfaces of the electrcdes and the spsed 
of their sliding movements being so chos2n that a rapid variation of resistanc? is 
produc:d betwzen th: electrodes and that the signs or signals which are recsivid in 
the apparatus are ric:ived as regular or continuous sounds. 

2.702 BARNES & Jensen. El:ctromagnets. 

2.852 UiiRiCH. Railway train controlling systems. (4/2/11.) 

4,638 BS & Youns. Brush-shifting mechanism for dynamo-elcctric machines, 
(24.2.12.) 

Consists of mechanism for reversing the polarity of a generator such as used for 
lighting or heating railway or other vehicles, and comprises differential gear one of 
the outer members of which is rigidly s»cured to the shaft, while the other. to which 
the brush gear is s:curcd, is loosely mounted thereon and adapted to be engagcd by 
friction discs, the axle of the intermediate members being prevented from rotating 
round the shaft when reversal takes placs until the gears carried thereby have trans- 
mitted sufficient motion to the outer member carrying the brush gear to move said 
gear through an angle of approximately 90 d:g., after which it is allowed to rotate 
freely. 

4.78) GEB. Siemens & Co. Negative electrodes for electric searchlights. (28 4/11.) 

5.053 Taytor. Insulators for telegraph, telephone and other electric wires and cables. 

6,670 BERGMANN-ELEKTRICITATS-WERKE AKT. Ges. Suspension of overhead con- 
ducting wires for electric railways. 

7,263 JOHANNSEN. Method of obtaining electricity from the air. (253/11) | 

7,852 Soc. CourTaup, G. GARNIER, GILL & Cie. Means for indicating the openin and 
closing movements of valves and the like at a distance. (16/10/11. Addition 
to 7.780/12.) 

8,163 Von MarkHor. Apparatus for determining the moment when a ship's gun passes 
through a predetermined elevation. (21.4/11.) 

8,250 REGAUD. Apparatus for regulating the degree of hardness of Rontgen-ray 
tubes. (24/4/11) 

8.327 Born. Electric igniters. (7/4/11.) 

8.347 Soc. GENERALE DES NiTRURES. Manufacture of aluminium nitride. (12/1/12) 

8.455 LjuNosTROM & AKT. LJUNGSTROM ANGTURBIN. Mountings for turbine generators. 

8,792 Bere Adr stopping and indicating mechanism. (Divided application on 
3,1 4/1 à j2.) . 

9,134 Siemens ScHUc. WERKE Ges. Speed regulation of alternating-current induction 
motors. 

9.650 ErcuRNEAU. Lighting and extinguishing of gas burners from a distance. (14/2/12.) 

14,466 Bois pu Gaz ELE OPRIQUE. Electromagnetically controlled gas valves. 
(17/4/12.) 

15,135 Automatic ELECTRIC Co. Telephone systems. (Divided application on15,133/11. 


28/6.) 
APPLICATIONS FOR PATENTS. 
Note.—The undermentioned Applications (except those marked t) are not open to public 
inspection until after acceptance of Complete Specifications. Those marked * are open for 
inspection 12 months after the date attached to them, if they have not been published previously 


in the ordinary course. Names within parentheses are those of communicators of inventions. 


. When complete Specification accompanies application an asterisk is affixed. 


i July 22. 1912. ; . 

16.992 Graname-Wuite & FoTHERGILL. Production of electric power for use in conne-c 
Us with wireless telegraphy or wireless telephony on aeroplanes and water- 

. ^ — planes. . 
17.029 Boscu. Automatically adjusting the time of ignition in Internal combustion 
" .engines using magnetic electric ignition. (2/9/11, Germany.)* 

17.0831 VgNNER. Electric cooking and heating apparatus. e 

17,045 HASLER AKT.-GES, VORM. TELEGRAPHEN-WERKSTATTE, HASLER. Speed indica. 
tors. (9,12.1], Switzerland.)* ; 

17,056 Carrow. Electric motor-controlling arrangements. : 

July 23, 1911. 

17.086 CLuTTERBUCK. Cell-testing voltmeter. 

17.110. CRAVEN. Switchboard connecting cords and the like. (Addition ta 11,306/12.) 

17,151 WARNER. Plug connections for electrical work.* 


"etu. 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
BRITISH NOTES. 


Acton.—The Metropolitan Electric Supply Co. have accepted the 
final offer of the Council of £3,000 in settlement of all outstanding 
items in connection with the transfer of the local undertaking. 

The Council have, therefore, agreed to the company continuing to 
supply electricity to the sewage pumping station (with no restriction as 
to user by the Council, who will endeavour to avoid the pumps being 
used during the peak load, except in cases of emergency) at the present 
flat rate of 13d. per unit. The company’s offer has also been accepted 
for main strect lighting for five years—viz., 94 lamps of 450 c.p. cach at 
an annual cost of £900. The rent for the site of the generating station is 
to be settled by a friendly arbitration, and a wayleave for the cables 
through the Acton Park has been granted by the Council. 


Bettws-y-Coed.— An inquiry was held on Tuesday into the Council's 
application for sanction’ to borrow money for water and electricity 
supply works, including £3,720 for electricity supply. 

Mr. A. Jones, who appeared for the Council, said that Bettws-v-Cocd 
was purely a residential district, and the natural beauty of its surround- 
ings attracted thousands of visitors into the village every season. There- 
fore an efficient supply of pure water and light was a vital necessity. 

Mr. SALISBURY JONEs gave evidence and said he estimated the summer 
population of the village at 2.000. A canvass had secured signatures of 
householders for a total of 855 lights, and current would also be utilised 
for public lighting. 

Mr. H. E. MITCHELL, consulting engineer, also gave evidence in support 
of the electricity supply portion of the scheme. 

Blackburn.—The wages of the motormen, conductors, shedmen 
and car-cleaners have been increased. The Tramway Committee 
have been instructed to cover in all the open-fronted tramears. 

Church Lighting.—The parish church. Southbourne, has recently 
been provided with an electric light installation. 

St. Mary’s Parish Church, Stockport, has also been wired and the 
electric light was used for the first time throughout the whole building 
on the 18th inst. ; 

The electric lighting of the Parish Church at Stanley (N.B.) is to be 
carried out at once and Messrs. Nicoll & Co., of Dundee, have secured the 
wiring coatract. 

Dudley.— The special committee which has been investigating the 
financial position of the electricity undertaking has decided to re- 
commend the Council to sell it to a company. The outstanding loans 
amount to £68,000. The electricity works were erected in 1899, 
but the financial difficulties have been created by the onerous 


tramway agreement. 

Dundee.— The scheme for the better lighting of the centra! 
thoroughfares has been completed at a cost of about £700. "There 
are 88 lamps, and these have been replaced by modern flame lamps, 
while in some streets the position of the standards has also been 
changed. The work has been carried out under the supervision of 
the city electrical engineer, Mr. H. Richardson. 


Electricity in Textile Mills.— The directors’ report of Tootal, 
Broadhurst. Lee Co. (Ltd.) states that the mills at Bolton are being 
transformed from mechanical to electrical power. and the directors 
look for a considerable direct and indirect advantage from the 


expenditure. 

Fatality.—4A regrettable fatality occurred near Dingwall (N. B.) on 
Monday, resulting in the death of two persons and in injuries to a 
third. 

It appears that the overhead cable from the hydro-electric works et 
Raven’s Park, Achternced (about 6 miles away from Dingwall), is run on 
wooden standards by the side of the road, and owing to the breaking of 
a branch of a tree which fell upon and caused the wire to break the live 
cable fell to the ground. A little girl named Ross (11 years old) who 
was returning from the fields, went off the road to see where the sparks 
were coming from, and she appears to have placed her foot on the cable 
and received a fatal shock. A Mra. Grant, who ran to the girl and 
had apparently gripped her round the shoulders, was also killed. 
Medical aid was summoned from Dingwall, and the electric current was 
cut off, but efforts at resuscitation were unsuccessful. 


Gallygaer.—The District Council have given permission to the 
Rhymney Valley Electric Light Co. to erect poles and overhead 
cables for the supply of electricity in the district, | 


Glasgow.—The Corporation are recommended to extend the tram- 
ways from Cathcart to Netherlee. 

Kingswood (Bristol).—The local Electric Supply Co. is in nego- 
tiation with the Council for a site for a generating station in Fisher- 
lane. 

Leek.—The Council have decided to allow a flat rate of 41d. per 
unit for factory lighting, as an alternative to the maximum demand 


rate. 

London Telephone Service.—The Controller of the Telephone 
Service has issued a circular to subscribers in regard to the telephone 
service, 

It is pointed out that “ menv subscribers think that the question whether 
the telephone service is efficient or ineflicient depends upon the exchange 
alone. This view is entirely wrong. Quality of service depends upon 
the joint work of exchange and subscriber, upon the degree to which the 
work of each of the two parties helps or hinders the other. Each of the 
two parties has a definite work and responsibility which the other cennot 
take." The circular sets out à number of points for the guidance of sub- 
scribers and others who use the telephone. Marked improvement in the 
service should, it is stated, result if subscribers acted upon the suggestions 
given. 
Mexborough.—The Council have approved the following revised 
scale of charges for electric current :— | 

23 per cent. when the quarterly consumption exceeds 200 units ; 5 per 
cent., 800 units; 10 per cent., 1,600 units; 15 per cent., 2,000 units ; 20 
per cent., 2,400 units; 25 per cent., 3,000 units. Power not exceeding 
200 units, 3d. per unit; above 500 units and not exceeding 1,000 units, 
25d. per unit ; above 1,000 units and not exceeding 2,000 units, 2d. per 
unit. Motor generator flat rate of 21d. per unit. 

Parcels Post to U.S.A.—It is announced that from the Ist prox. the 
limit of value of £16 ($80) imposed on parcels sent to the United 


States will be abolished, and parcels of any value will be accepted for 
transmission. 

Rotherham.—The tramway route from Dalton Brook to Thrybergh 
has been officially opened for traffic this week. 


Sheffield.— Work has been commenced on the repaving and re- 
laying of the tramway track in Church-street. About £10,000 is to 
be expended on tramway track renewal work during the autumn and 
winter. 

South Shields.—For the position of tramways manager (at £300 
per annum) the Tramways Committee received 53 applications, and 
these have been reduced to the following six :— 

Messrs. John C. Whiteley, deputy manager and engineer, Chatham & 
District Light Railway ; Arthur T. Lambert, manager, Maidstone Corpora- 
tion Tramways; F. L. Turner, manager, Great. Yarmouth ‘Tramways ; 
Cuthbert W. Bentley, deputy engineer and manager, Mexborough & 
Swindon Tramways Co. ; William T. Robson, chief assistant engineer, 
Hull Corporation Tramways ; and R. Chadwick, assistant manager and 
engineer, Birkenhead Corporation Tramways. 

Stretford.—Henshaw’s Blind Asylum and the deaf and dumb 
schools are to be wired. 

Talgarth.—It has been decided to form a small local company for 
the purpose of acquiring the electricity works of Mr. W. George, and 
for supplying current for public and private lighting. 


Telegrams by Telephone.—Postmasters have been authorised to 
make arrangements for the delivery by telephone of fully-addressed 
telegrams where the subscriber will consent to this mode of delivery, 
and where the selection of his telegrams for disposal by telephone will 
not cause delay to other traffic. The Post Office authorities suggest 
that special efforts should be made by postmasters to obtain the co- 
operation of subscribers. 

Treharris.—The electric light standards from Merthyr to Treharris 
have been erected and the cables are being laid so that a supply of | 
electricity will be available next month. ~~ E" 

Tynemouth.—Acting on the advice of the electrical engimcer (Mr. 
C. Turnbull) the Electricity Committee have decided-to give a trial 
to the*'* telephone " system of charging for electric current for private 
lighting. 

The fixed charge to be made per house will be 121 per cent. of tho 
rateable value (such sum not to be payable in advance, and the amount 
to include meter rent), plus a charge of 11d. per unit for all units con- 
sumed. <A discount of 5 per cent. will be made on the total account, 


880 THE ELECTRICIAN, AUGUST 30, 1912. 


subject to payment within the limited period. Consumers will be given 
the option cither to adopt the “ telephone " system or to continue on the 
existing method, 


Unemployment Insurance.—Under the Unemployment Insurance 
Regulations the umpire has decided that contributions are payable 
in respect of electricians and assistants engaged wholly or mainly in 
the installation, upkeep and repair of electrical machinery (including 
conductors), electrical wiring for power. light or bells in factories, 
workshops or other buildings in connection with businesses other than 
those included under the trades specified in schedule VL of the 
National Insurance Act. 1911. 

Coniributions are not, however, pavable in respect of — 

Workmen employed. as ebonite and vulcanised fibre workers, making 
insulating parts for the electrical trade ; 

Persons employed in theatres or music halls, and described as stage 
electricians and their assistants, not engaged in wiring buildings or other 
work of a permanent. character ; 

Workmen engaged in the manufacture of electrical signs. 

Switchboard attendants or other workmen engaged wholly or mainly 
in minding, tenting or driving electrical machinery in connection with 
businesses other than those included under the trades specitied in schedule 
VI. of the National Insurance Act, 1911, and not engaged wholly or 
mainly in the mainterance and repair of electrical machinery and 
conductors, 


Wallasey.—An inquiry will be held to-day (Friday) into the 
Council's application for sanction to borrow £6,980 for extensions of 
the electricity undertaking. 


West Riding Tramways.—Year by year the network of tramways 


in the West Riding of Yorkshire grows and various extensions are 


now projected. 

Bradford. Corporation have decided to extend their tramways from 
Wyke to Bailitfe Bridge, and with the object of co-operating with them 
to secure a through system between Bradford and Huddersfield. the 
Corporation of the latter town propose to secure powers to construct a 
line to Brighouse via Rastrick. Huddersfield Corporation also propose 
to seek powers to make a line to Elland. 

Halifax Tramways Committee have also approved proposals to apply 
to Parliament for powers to construct lines from the Calder and Hebble, 
Salterhebble, along Elland Wood Bottom to Elland, and from the present 
Brighouse terminus to Rastrick. The line to Elland would meet the 
Huddersfield tramways there, and that from Brighouse would connect 
at Rastrick with the Huddersfield tramways. A through tram service 
from Bradford to Huddersfield, via Brighouse, would be possible by 
means of a third rail over the narrower track of Halifax Corporation. 
The scheme has been approved by Brighouse Corporation and Elland 
District Council. 


Whitwood.—The Council are inviting tenders for a loan of £2,480 
(for 12 years) for electricity supply works. 


Wireless Telegraph Notes.—1t is said that Cyprus has been ex- 
cluded from the list of the British Imperial wireless telegraph stations, 
on the ground that communication between London and Egypt 
can be secured without a station at Cyprus. 

Reuter's agency announces that in December nine wireless tele- 
graph stations, covering the whole coast of Chile, will be opened for 
public and navigation messages. 

[n a report on the Falkland Islands for 1911 by Mr. T. A. V. Best, 
it is stated that the hitherto isolated condition of the colony will 
shortly be terminated by the erection of a wireless telegraph station. 
Communication will be rendered possible with Buenos Avres and 
Montevideo. and it is anticipated that great benefit will result to the 
postal service of the colony. 


Wirral Railway and Electrification.—4 correspondent of the 
** Liverpool Courier," who has been commenting upon the proceed- 
ings at the recent meeting. points out that— 

“The Wirral Railway serves a far more delightful district, and the elec- 
trification of the line would lead to such a volume of traflie as would, I am 
convinced, astonish the directors. The amenities of the district and the 
immense population that can be tapped ought to make it a simple matter 
to procure the necessary capital. It is carnestly to be hoped that 
the directors will look this matter in the face, and bv their action convert 
what is acknowledged to be one of the most antiquated lines in the country 
into one of the most successful. This can only be done by electrification.” 


Marriage.—On the 17th inst. at St. George's Church. Bloomsbury, 
Mr. C. W. Crosbie, A.M.L E. E., was married to Miss Margaret Hearn, 
of Northampton. 


COLONIAL AND FOREIGN NOTES. 


American Cable and Telegraph Competition.—Serious complaint 
is made by the Commercial Cable Co. as to the methods which it is 
definitely asserted are being adopted by the American Telephone & 
Telegraph Co. to divert business from the Commercial Company's 
service, and statements are published which seriously reflect upon 
the Western Union Co.'s tactics on the other side of the Atlantic, 


where it is asserted that the American Telephone & Telegraph Co. 
is using its control of telephone facilities in the United States to 
prevent the publie from carrying on business with the Commercial 
Cable Co. and the Postal Telegraph Co. (which is part of the Com. 
mercial Company's system in the States). Further, it is stated that 
the Commercial Co. and the Postal Telegraph Co. have brought 
the matter before the United States Courts with & view to having 
their rights to free and fair competition upheld. 


Argentina.—The * Review of the River Plate" states that the 
Mayor of Buenos Ayres has signed an ad referendum contract with 
the Cia Italo-Argentina de Electricidad for erecting electric power 
stations in the Federal capital. 

The concession is for 50 years, at the termination of which the Corpora- 
tion can take over the plant, paving the amount of capital not amortized ; 
or, aliernatively, the concession can be extended for a further period of 
25 vears, at the end cf which all would revert to the Corporation without 
cost. If the latter project is adopted, the company will pay the Corpora- 
tion 6 per cent. of its gross revenue and 15 per cent. of its profits. 

Santiago del Estero municipality have obtained a tender for con. 
structing tramways of a total length of 15 to 20 kilometres (93 to 12} 
miles). The concession is for 99 years, but the company would have a 
preferential right to construct other lines. 

In June, 1912, there were 688 km. (about 427 miles) of electric tramway 
in Buenos Ayres, against 664 (about 412 miles) in 1911; 186,906,542 
passengers were carried during the half-vear. against 175,750,041 in 1911 
and 156,174,768 in 1910. The receipts were $18,490,087, $17,365,057 
and $15,387,586 respectively. 

The output of the Cia Alemana de Electricidad for the half-year was 
24,106,850 units for lighting, 10,506,132 units for power and 30,233,151 
units for traction, against 19,908,981, 8,319,006 and 30,957,098 units, 
respectively, for the corresponding period of 1911. 

In the last issue to hand of the “ Review of the River Plate " it is 
stated that '* on Oct. 28, 1910, a man was killed by an electric shock in a 
cart yard. On investigation being made it was found that the installa- 
tion was very defective and had been made by à man who knew nothing 
about the business. The installer, F. Motteni, was accused of homicide 
through imprudence, and the Courts have sentenced him to two vears' 
imprisonment." No details are given, but if the story be truc there 
should be a slump in “ jerry " wiring in Argentina in future. 


Australasia.— According to the '' Australian Mining Standard " 
Sydney City Council have considered a report of the city electrical 
engineer (Mr. H. R. Forbes Mackay) on the proposal of the Minister 
of Public Works to allotting the surplus electricity generated by the 
tramways department to suburban municipalities for lighting and 
power, and also to advance money to them to provide the necessary 
storage accommodation. 

In the report Mr. Mackay stated that nonc of the municipalities whom 
the Council had come to arrangements with had made any request to the 
Council for à supply of electricity, but each had waited till the City 
Council had asked if it might be allowed to supply electricity within the 
area of the municipality, and when that request had been made had 
insisted on the City Council undertaking more or less onerous obligations 
before consent had been given. In some cases suburban municipalities 
actually expected to be paid by the city for the right to supply electricity 
within their boundaries. The Chief Commissioner for Railways could not 
undertake the supply of electricity anywhere within the metropolitan 
arca without competing with the City Council. The Council's whole 
scheme of electric supply was designed with the object of eventually 
providing for the whole of the metropolitan area, and if portions were 
supplied from another source the whole scheme would become un- 
economical, and might become unworkable. They should oppose, as 
far as they could, the proposal of the Government. 

A motion was carried to communicate with the Minister of Works with 
a view to obtaining from him an authoritative statement as to his 
intentions. 

Last month Svdaey (N.S.W.) City Council approved various extensions 
of mains and the laying of underground conduits for the supply of clec- 
tricity in the western and southern suburbs, at a cost of about £5,000. 

Bulli (N.S. W.) Shire Council have arranged to install the electric light 
on certain roads. The annual cost of the service is estimated at £876, of 
which £407 is for current, £174 interest on installation contract (time 
payment terms) at 6 per cent. 

The revenue of the Prahran-Malvern Tramway Trust for the June 
quarter was £8,959, and the passengers carried numbered 1,414,203. 
Contracts for various extensions of the system have been let, and Stewarts 
& Lloyds have secured the order for poles at £7,739. The permanent way 
contract has just been let to J. B. Henderson, and the work of extending 
the car depot has been entrvs:ed to J. S. Wright. Eleven new bogie cars 
have been ordered. 

The report of the Balmain (N.S.W.) Electric Light & Power Supply Co. 
for the half-year ended June 30 states that there were 958 consumers, &n 
increase of 50 per cent., and there were 100 applicants awaiting connec- 
tion. During the period an agreement was entered into with the munici- 
pality of Ashticld for private and public lighting. Additional machinery 
installed increased the capacity to 4,000 n.p. The gross profit was 
£5,095. The directors recommended a dividend at rate of 7 per cent. per 
annum (absorbing £1,505) ; £766 was placed to suspense and prelimin- 
ary expenses account, and £1,164 to reserve for depreciation. 

Brunswick (Victoria) City Council has obtained permission to raise by 
loan an amount not exceeding £16,000 for electricity supply works. 
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A bill has been introduced in the Victoriari Legislative Council by the 
Minister of Publie Works (Mr. W. H. Edgar); to enable the Governor in 
Council to make regulations “ for the protection of overhead electric 
wires or their attachments from injury, contact, or interference by the 
conveying or carrying of any building or structure or load along or across 

A penalty not exceeding £10 is 


any street or public thoroughfare." i 
provided for the wilful or negligent infraction of any regulation. 


Several butter-factory companies in Victoria have obtained the per- 
mission of the Court to alter their articles of association so as to enable 
them to supply clectric light and power to the towns and districts in 
which they operate. The Trafalgar Co-operative Butter and Cheese 


Factory Co. is seeking permission to manufacture and supply electric 
| rt 


ight 


to Trafalgar, where the company’s factory is situated. The company 
wishes to install an electric plant for its own use and to contract for the 


‘current, and also to conduct a general store, and to do a general ee 
and import trade. The proposal was to supply electric power and li 


public lighting. 
The report for the year 1911, under sec. 


tramways in operation in the State, including system of supply, numbe 
of consumers, connections, price, &c. 


A poll of the ratepayers of Maryborough (V.) is to be taken on the ques- 


tion of electricity supply in the borough. 


The acetylene gas installation at Newstead (Victoria) has not proved a 
It is 


probable that an arrangement will be made with the local Butter Factory 


success, and the question of electricity supply is under discussion. 


Co. for the erection of a suction-gas-driven plant. 


The policy of the South Australian Government, which was recently 
outlined in the Governor's speech, includes the electrification of the 


Glenelg railway and the extension of the State railwav system. 


The Hydro- Electric Power & Metallurgical Co. have offered to supply 
to Hobart City Council electric power for the tramways (which they are 
about to purchase) at 1d. per unit up to 476 H.P., and 4d. per unit for all 
above that amount. The offer is for a 10 years’ contract, and may be 
renewed for 10 years at ld. per unit, the Council to have power for all 
The company would also lease 
the present power station and plant, using the building as a transforming 
station, and the plant as a stand-by, and pay £750 a year rent. The 
company have also offered to take over the present tramway company's 


municipal purposes at the same rates. 


contracts for lighting and power. 


Austria-Hungary.—An aerial electric railway (about 23 miles long) 


is to be constructed at Iglo, near Innsbruck, at a cost of £50,000. 


Chile.—The plans submitted by Don H. Valdés for constructing an 
electric railway between Santiago and Penaflor have been approved. 


Three years are allowed for the execution of the work. 


China.—In a report by H.M. Commercial Attaché at Pekin it is 
stated that electricity supply works have been erected at Changsha, 


Hangchow and Foochow. 


Finland.—H.M. Consul at Helsingfors has reported that the 
Finance Committee of the Municipal Council is about to consider a 


scheme for constructing a tramway between Helsingfors, Haga and 
Munksniis. 
Japan.— Yokohama Trade.—In the consular report for 1911 it is 


stated that there was an increase of £418,000 (from £566,000 to 
£984,000) in the value of the imports of machinery and of £175,000 


(from £115,000 to £290,000) in the value of electric wire. 


It is stated that trade in electric lighting, power and tramway plants 


has been steady during the year, there having been a constant increase in 


existing plants and a considerable number of new undertakings brought 


forward. A difficulty, however, is that in most cases long terms of credit 
are asked for, which do not appeal to the manufacturer. The total value 
of electrical machinery imported in 1911 was £237,000. There was an 
Increase in the demand for gas-driven plants, both producer plants and 
suction-gas plant being inquired for. Another feature of interest was 
the growth of water-power schemes in all parts of the country, but orders 
seem to be going mostly to Germany and to America. There has been a 
good demand for power and lighting cables for underground use; the 
heavier and high-tension cables are still ordered from abroad, but low- 
tension and the smaller cables are being made more and more in Japan. 
Aerial and ordinary lighting and telephone wires are practically all made 
in Japan, the lead-covered cables only being imported. The large stock 
of machine tools which were in hand a year or two ago have been reduced, 
as orders are now being given for imported tools, and the report states 
that a great deal of this business goes to America. 

In the consular report for Hakodate it is stated that the import of 
kerosene oil shows signs of reviving, but it is not expected to grow to any 
very large extent, owing to the great development of clectrical enter- 
prises in the Hokkaido. 

Japanese Electric Railways and Tramways.—The work of con- 
verting to electric traction the railway from Tokyo to Yokohama is 


57 of the Victorian Electric 


Light and Power Act, 1896, respecting the applications for order sto autho- 
rise the supply of electricity, has recently been published. During the 
year there were 17 applications (10 by municipal authorities and 7 by 
companies) and orders were made in 13 cases, 4 applications being re- 
servcd for the completion of the necessary formalities, but orders were 
also issued in three outstanding cases. Up to date there have been 66 
applications, of which three have not yet been granted, but 8 of the older 
orders have beeen cancelled and one has been allowed to lapse. The 
report also gives some particulars of the clectricity supply works and 


proceeding, the contract having been let to a British firm. The 
power house (a producer gas-driven station) is being erected at 
Kawasaki, midway between Tokyo and Yokohama. 

Considerable extensions are also being made to the Yokohama 
tramway system, and lines ere being extended into the suburban 


districts. 2 | 

Mexico.—H.M. Legation reports, in regard to certain factories to 
be erected in Mexico for the manufacture of rubber goods, waterproof 
cloth, insulated wire, &c., that all materials and plant, including the 
the electric lighting equipment. may be imported duty frec. 

A 60 years’ concession has been grenicd to the Sindicato de Estudios 
Co. (Ltd.) for utilising 30,0€0 litres of weter pcr second of the river 
Tuxpan or Jungapeo (State of Michcacen). for generating electric energy. 

South Africa.—The Newcastle (Natal) Municipal Council have been 
authorised to raise a loan of £8,000 for electric generating plant. 

Bloemfontein ratepayers have senctioncd the Council's proposal to 
borrow £80,000 for the equipment of rail-lcss trolley tramways. 

Ladysmith Council will borrow £12,000 and Pictermeritzburg Council 
£41,000 for extensions of their eleciricity undertakings. 

Durban Council have decided to reduce their cherges for electric current 
for heating and cooking. The new scale of charges will be bascd upon 
the rateable value of the house, but a flat charge of 1d. per unit will be 
. made for the current consumed, irrespective of the purpose for which the 
current is used. The scale will vary from 5s. per month to 14s. 6d. It 
has been found that a family of five can do all the cooking and heating 
with 200 units a month, or an expenditure of 12s. 6d. A scheme has 
also been drawn up for the hiring out of electrical ranges (which cost in 
Durban from £12 to £20), or, alternatively, for letting them on the hire 
purchase system. A project is on foot for designing a special cheap 
make of stove which will be manufactured locally and will, it is hoped, 
be supplied at a cost of about £5. 

Spain.—The Cia Madrileíía Urbanizacion has applied for a con- 
cession for the construction and working of an electric tramway from 
Madrid to Francia al Asilo de Nuestra Señora de la Paloma. 

Barcelona Electricity Works.—At present there are two companies 
supplying electrical energy in Barcelona—the Cia. Barcelonesa de El cce- 
tricidad and the Cia. Catalana de Electricidad. 

Both companies have steam-driven plant, but it is proposed to obtain 
energy from hydro-electric works in the Pyrenees, The Cia Barce- 
lonesa, which is controlled by a Canadian group of financiers, is 

utting down hydro-electric plant at Lerida and also on the Ebro, 

ut we are informed that progress with the scheme is so slow that 
additional steam plant is penne put down. A third company, financed 
by French and Swiss capitaliste, is equipping a new three-phase 
station at Badalona, just outside Barcelona, and it is anticipated that 
it will be a very active competitor of the two older companies, and 
that the result will be a great reduction in the price of electric current 
for power and industrial purposes. 

Demand for Electrical Plant.-—The German Consul at Barcelona reports 
that there is a large demand in Spain for electrical apparatus, such as 
dynamos, motors, incandescent lamps, transformers, &c., and that there 
are excellent opportunities for doing business, especially in the case of the 
smaller machines weighing up to 8 ewt., as well as in the case of small 
electric fittings. There is the great increase in the use of incandescent 
electric lamps, in which it is stated that there is a large import trade to 
be done, in spite of the increasing number of works manufacturing these 


articles in Spain. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Bolton.—The accounts of the electricity department for the year 
ended March 31 show gross capital expenditure of £386,718. but the 
outstanding balance is £226,772. The capital expended during the 
year was £6,107 and the revenue contributions to capital account 
amounted to £1,670. 

The total net income of the department was £72,259, against £70,942 
in 1910-11, and the income from the sale of electricity was £62,473 
(£61,287). The total working expenses were £40,493 (£35,554) and the 
balance was £31,766 (£35,388). After paying interest and income tax 
(£7,823, against £8,154) and providing for depreciation (£19,169, against 
£18,838), paving £670 for new meters and writing £1,000 off sub-stations 
account, £39 was transferred to reserve and £3,250 (£6,500) to the dis- 
trict fund in aid of rates, leaving £172 (£357) to be carried forward. The 
works cost was 0-511d. (0-456d.), the total cost. 0-622d. (0-57d.) and the 
inclusive cost (interest, &c.) 1:191d. (1:173d.) per unit ; 11,676,937 units 
were sold, including 1,667,654 for private lighting. 4,468,964 for traction 
and 5,540,319 for power. "There are 3,108 (2,851) consumers and the 
equivalent 8 c.p. lamps connected is 494,465 (456,986), and the average 
price charged was 1:20d. (1:23d.) per unit. 

. The increase in the works cost and the decrease in the net profit is due 
to the coal strike, which cost the department at least £3,000 extra for coal. 
Steps are being taken to erect a new generating station, but in order to 
get over the coming winter's load the department is putting in a large 
battery having a capacity of 1,000 kw. at a one-hour rate of discharge. 

Ealing.—The annual report of the borough electrical engineer 
(Mr. J. D. Knight), and the statement of accounts of the electricity 


department to March 31, have been issued. 
The unita sold during the year were 1,573,968}, an increase of 4-65 per 


cent. 3,427 units less were used for public lighting, a decrease of 1-29 
per cent., and the private supply was 73,415 units more than last year, an 
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increase of nearly 5-9 per cent. The total output was 46,075 units more 
than the previous highest, which occurred during 1907-8, the increase 
over that vear being just over 3 per cent. The total income for the vear 
Was £28,348, or an increase of £1,302 (4-81 per cent.). There was an 
Increase in the collections from pre-payment meters of £249, or £2 more 
than the previous vear’s increase. The income from this source amounts 
to £1.619, or 5-71 per cent. of the total revenue. Rentel of meters was 
£1,305, an increase of over 8 per cent. The capital outlay during the year 
was £6,354. Out of the year’s revenue £8,510 was allocated to redemption 
of loan capital, the repayments to date totalling £72,399, or 33-8 per cent. 
of the borrowed capital of the undertaking. Interest absorbed £5,029, 
The gross profit was £15,792. Ls. 8!d., or 78 per cent. on the total loan 
capital After paving interest and sinking fund and audit fees, end pro- 
viding for bad debts, reserve and loans redemption fund, electricity 
cookera, arc lighting on consumers! premises, radiators and fans, mount- 
ine in cll to £14,474. 18s. Lid., the net profit was £1,317. 12s. 03d. After 
erediting this and other sums and deducting eost of disconnecting pillars 
(£142). new sub.station at North Ealing schools (£105) and new condensing 
plant (1.651), the surplus was £4,953. The reserve fund now stands at 
£10,244, or just under 4} per cent. of the capital expenditure, which 
amounts to €£217.316, and £72.309 has been repaid. There are. 1.550 
consumers, against 4,569 in 1911. The total cost. per unit sold was 
3-938d. (Rgainst 3:074. ). 

East Ham.— For the year ended March 31 the revenue of the elec- 
tricity department was £23.112, and the expenditure £16,191, leaving 
a gross profit of £11.933. 

Interest absorbed £4,422. income tax £240 and bankers! interest £124, 
leaving £7,148 to meet sinking-fund contributions (£5,241), the redemp- 
tion of outstanding debt in respect of meters and demand indicators dis- 
posed of (£528), capital expenditure borne out of revenue (£405), cost of 
connecting consumers (£445) and of various works executed in previous 
vears (£3,383). The net capital outlay is £140.92], an increase of 
£13,056; the amount borrowed is £136,024. end the amount repaid is 
£36,925. The works costs are 0-73d. (against 0-78d.) and the total 
operating costs 093d. (0-99d.). There are 1.279 (1.205) consumers, with 
the equivalent of 85,267 (75.563) 8 c.p. lamps connected. The maximum 
load was 1,750 kw. (1.627 kw.), and the load factor was 28-4 (27-3) per 
cent. The averege price obtained was 2-62d. (2-76d.) per unit. 

The total income of the tramways department for the year ended 
March was £54,427, but the traffic receipts of the joint services were 
£3.636..— After paving expenses, plus £1,267 for joint services, there was a 
gross profit of £16,339 (against £7,668). After paying interest, sinking 
fund, &c., there was a profit of £3.85 f. The total operating costs were 
7-400. (against 848d.) per cer-mile; 17,789,734 (17,668,911) passengers 
were carried and 1,340,252 (1.348,0256) car- miles run. ©. 

Exeter.— The accounts of the electricity supply and tramways 
departments for the year ended March 31 have recently been 
published. 

The revenue of the electricity department was £18,362, including 
£10,214 from sale of current by meter, £2.426 from publie lighting and 
£3.663 from the tramways department. The expenses were £9,999 and 
included £5,951 for generation and £1,435 for distribution, repairs and 
maintenance, &e. ‘The gross profit was £8,383, and after providing for 
interest (£2,450), sinking fund (£4,241) and income tax (£230), the net 
balance (£1.432) was carried to reserve and renewals account. The 
total capital expenditure is £111,638, an increase of £1,618. During the 
vear 041,699 units were sold (729,613 by meter and 12,913 by contract, 
and 199,173 supplied to the publie lamps. of which there are 47 arcs and 
527 incandescents). The total maximum supply demanded for lighting 
and power was 757 kw. and for traction 200 kw. 

The income of the tramways depart ment was £17,290, against £16,166. 
The working expenses were £10,874. against £10,965, and the net 
balance was 6416, ageinst €5.207. After providing for interest, income 
tax and sinking fund, there was a balance of £2,267 which has been carried 
to reserve and renewals account. 4,244,671 passengers were carried and 
420,879 car-miles run. The capital expended amounts to £86,111. 

Horsham.—The total revenue of the electricity department for the 
year ended March was £4.947, including £3.461 from the sale of 
current by meter and £1,453 from public lighting. 

The total expenditure was £2516 and the gross profit £2,431. After 
providing for inu rest and sinking fund, there was a profit of £435, against 
£315. 261813 units were sold (189,215 to private consumers and 72,598 
to the public lighting department) and the total maximum supply de- 
mended was 214 kw. There are 21 are and 301 incandescent lamps. 
There ace 706 consumers (against 646) and the equivalent of 21,157 33. 
watt lamps is connected (against. 19,387). The works costs were 1:58d. 
per unit (against E630.) and the total costs 2-09. (against 2-134.) 

Marylebone (London).— The report of the Electric Supply Com- 
mittee and the statement of accounts for the year ended March 31 
have been issued. 

The total revenue of the department for th? year was £208,643 and 
includ «V £162,653. (asint £156,900) from the sale of current. The 
expenses Were £59,830, leaving £122,815 tò meet interest. (£74,235), 
instabnents of pan ipil repaid and provision to cover acerusd inst at. 
meas (£39,999 anotar charg ss, the net balance boing £8,971. 17.23 874 
units were generated, LI.S7L 160 units were sold to private consumers 
(em increase of 931.739 units), and 1.617.538 supplied to the public lamps 
(99 aves and 3,537 insand scents) The maximum load on th» feed ors 
wai N7453 kw. 


The repost of the Electric Supply Committee points out that the year’s 


surplu: (£3,571) comprres with £12,089 in 1910-11, a reduction of £3,518 


but £7,552 more than was anticipated. The capital expended during 
the vear (£8,663) was the smallest total vet recorded in any one vear. 
The gross capital expenditure amounts to £2,069,823 and the outstanding 
balance is £1,878,969. The average price per unit to private consumers 
was 3-206d., against 344d. The generation expenses were £904 over the 
estimate and worked out et 0-452d. per unit (against 0-440d. estimated 
and 0-432d. in 1910-11), the total costs being 1:010d. (against 1-038d. 
estimated and 0:001d. in 1910-11). The lighting in several thoroughfares 
was improved without additionel charge. The gross income of the sales 
and publicity department was £23,188, against £18,075 estimated, from 
the sale of fittings hire and maintenance agreements. The total expen- 
diture and prime eost of repavable works was put at £19,900 but amounted 
to £24,398. This total is stated to include the whole cost of publicity 
and development work, the cost of attending to complaints, &c., and 
deducting profit on orders carried out, the work of the department has 
involved a net charge of £1,210. 


Plymouth.—' The annual report of the tramways manager (Mr. 
Everson) states that for the vear ended March 31 the car- miles run 
were 800,036 (increase 6.641) and the passengers carried were 
8,666,209 (increase 438,725). 

The traffic receipts were £37,083. 7s. 5d. and the total revenue was 
£39,170. 16s. 7d. The working expenses were £22,583. 19s. 5d., and 
permanent-way repairs £1,496, 17s. 8d., a total of £24,080. 17s. Id. Of 
the gross profit (£15,080. 19s. 6d.) interest absorbed £4,778. contributions 
to sinking fund £3,931, and permanent-wav renewals £3,354, leaving a 
net profit of £3,027. 5s. 2d.. which has been devoted to relief of rates. A 
sum of £3,353. 15s. 7d. was spent on renewals of permanent wav, an 
increase of £175. 10s. 4d., and £1,497 was spent on repairs to track, an 
increase of £146. 10s. 4d. | 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Tenders are invited by the Commonwealth of Austratia for the 
supply and delivery of switchboards at Adelaide; a common 
battery multiple switchboard at Melbourne. a switchboard at Perth, 
and 100 common battery table telephones at Ade'aide Tender 
forms, specifications, &c.. may be obtained at the Commonwealth 
Offices, 72, Victoria-street, London, S. W. See an advertisement. 

Loxpow County Council invite tenders for electric spark-gaps in 
brick cells for sub-stations. Particulars of work and conditions of 
contract may be obtained at the County Hall, Spring Gardens, S.W., 
where specifications. forms of tender, &c., may be obtained. Tenders 
by 11 a.m. of Tuesday, Sept. 24. 

HackNEY (London) Council require tenders by 7 p.m. Sept. 12 
for the extension of their electricity supply station buildings. Forms 
of tender, &c., from Messrs, Gordon & Gunton, Finsbury House, 
Blomtield-street, E.C. 


Tenders are invited for supply of paper-insulated cables required 
during one, two or three years by the City of Leens Electric Lighting 
Department. Specification, conditions of contract and form of 
tender from Mr. H. Dickinson, manager, 1, Whitehall-road, Leeds. 
Tenders to the town clerk, Mr. Robert E. Fox, by 10 a.m. Sept. 9. 

MANCHESTER Electricity Committee require tenders by noon 
Sept. 10 for a 12,000 kw. three-phase turbo-alternator, pipework, 
valves and condensing plant; and water-tub2 boilers and super- 
heaters, cconomisers and coal chutes. Specifications from Mr. F. E. 
Hughes, Town Hall, Manchester. 

West Ham Guardians require tenders by 11 a.m. Sept 12 for six 
months’ supply of electrical fittings, engineers’ sundries, &c. Forms 
of tender from the Clerk, Union-road, Leytonstone, London, N.E. 


The Powell Duffryn Steam Coal Co., ARERAMAN, require tenders 
by 10 a.m. Sept 11 for supply of electrical fittings, rails, &c. Forms 
of tender from the Stores Manager, Aberaman Offices, near Aberdare. 

FELIXsTOwE and Warton Council require tenders by noon 
Sept. 5 for extensions to accumulators and = balancer boosters. 
Specification. &c., from the Town Hall, Felixstowe, and may also b? 
seen at the offices of Mr. R. P. Wilson, 66, Victoria-st., London, S.W. 

Suco Guardians invite tenders (by noon August 31) for electric 
lighting (wiring and generating plant) of the workhouse. 

Tenders are invited until noon, Aug. 31, for wiring the Bury 
Infirmary. Specification, &c., from the Secretary. Walmersley-road, 
Bury, Lanes, | 

MIppLETON Corporation invite tenders for a 300-400 kw. steam 
dynamo, Npecifications from Borough Electrical Engineer, and 
tenders to Town Clerk by noon Sept. 11. 


Tenders are invited for the supply of two vertical sets of clectrically 
driven rotary pumps to the city of MELBOURNE (Australia). Specifi- 
cation, plans. &c., may b? obtained from the agents for the City 
Council, Messrs. Mellwraith, McEacharn & Co. Propty. (Ltd), 
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Percha & Telegraph Works Co., 48 Morse keys (closed circuit, s.p.) 
(18s. 10d. each), 9 oz. platinum wire (£11 per oz.), 12 polarised relays 
(£4. 18s. 9d. each), 16 transmitters (£3. 73. 6d. each); W. T. Henley’s 
T.l:graph. Works Co., 1 mile of 25 conductor telegraph cable (£312); 
Brabant & Co., 355 tons g.i. wire, £3 873; Webster & Co., two tons gal. 
steel wire, £35. 19s.; Western Electric Co. (Australia), 34 polehangers, 


£110. 104. 7 
Postmaster-GeneraVs Department, Sydney.—Noves Bros. (Sydney) 


(Ltd.), 400 pliers (7s. 3-87d. cach); Western Electric Co. (Australia), Ltd., 


3,750 double pole protectors, 3/3 each. 

Victoria Public Works Department.—Theo.. Zwicker & Co., 10.000 
insulators (51d. each); Pfaff, Pinschoff & Co. Ppty., clectrically-driven 
centrifugal pump for Camperdown water supply (£137). 


BUSINESS NOTICES. 

The British Thomson-Houston Co. have opened a branch office at 
25. Suffolk-street. Dublin (Tel. No. 1.557), where they will hold a 
coniplete stock of lamp and wiring supplies. 

The managers of the North-Western Electrical Appliance Co., 
Darlington (formerly of Cathcart. Glasgow), have decided to change 
the name of the firm to the Arc Lamp Lowering Gear Co. (L.G.C.). 
There is, however, no change in cither the management or personnel 
of the company. On account of the long-established trade connec- 
tion under the former name, both trading titles will be used for a time. 

Mr. Harold Perkins, of A. Emanuel & Sons, London and Birming- 
ham, who has represented them for some years in the Midlands 
and Eastern Counties, has been appointed their South Coast 
representative. | 

Messrs. Riley, Hargreaves & Co. (Ltd.) announce that they have 
(from June 1, 1912) amalgamated their business in Singapore. the 
Straits Settlements, the Federated Malay States and Siam with that 
of Messrs. Howarth Erskine (Ltd.), and the title of the new company 
will be the United Engineers (Ltd.). "The head office of the electrical 
department will be at 5. Balleny-road, Singapore. and Mr. P. M. 
Robinson will continue to be the manager of the department. 

The Hart Accumulator Co. propose to erect a branch factory cither 
in Winnipeg or Fort William. 


Billiter-square Buildings, London, E.C. Tenders addressed to 
the Chairman Electric Supply Committee, Town Hall, Melbourne, 
must be received by him by 2 p.m. Wednesday, Oct. 2. 

Tenders are also invited for the supply of six 60 k.v.a. transformers 
to the city of MELBOURNE. "Tender forms, specification, conditions 
of tender, &c., from the agents for the City Council. Messrs. McIl- 
wraith, McEacharn & Co. Propty. (Ltd.), Billiter-square Build- 
ings, London, E.C., to whom tenders are to be sent by noon Sept. 3. 

The Chief Commissioner of New SourH Wares Government 
Railways requires tenders by Oct. 2 for supply of six 1,000 kw. sub- 
station units, and by Oct. 16 for two 5 ton electrically driven travel- 
ling cranes and a jib crane and machine tools for Randwick workshops. 
Specifications from the Electrical Engineer, 61, Hunter-st, Sydney: 

Tenders are invited for public electric lighting in MADRID for 
15 years. Particulars are given in the '* Madrid Gazette "' of June 23. 
Tenders to the Municipal Authorities before October 24. 

Tenders will be received until Oct. 21 at the Bureau de la Mairie, 
Canea (Crete) for a 50 years’ concession to construct and work an 
overhead system of electric tramways in CANEA district. The 
* Official Gazette," of June 22, containing particulars may be seen 
at 73, Basinghall-street, London, E.C. 

The Municipal Council of CANEA (Crete) will receive tenders (until 
11 a.m. Sept. 10) for a 40 years’ concession for the electric lighting of 
the town. Conditions of tender may be seen at 73, Basinghall. 


street, London, E.C. 

Rosario (Argentina) municipality invite tenders for a second 
system of electric tramways, including their construction and 
working. Tenders by 10a.m. Oct. 15. Particulars from the 


Municipal Council. 
TENDERS RECEIVED AND ACCEPTED. 


Sunderland Corporation have received the following tenders :— 

For two rotary steam-driven boiler-feed pumps: A.E.G. Electric Co. 
(accepted), W. H. Allen, Son & Co., Belliss & Morcom, G. & J. Weir, 
Worthington Pump Co., Jens Orten-Boving & Co., Rees Roturbo Co., 
Sun Patent Evaporator, British Westinghouse Electric & Mfg. Co. and 
British Electric Plant Co. 

For air compressor: Tilghman’s Patent Sand Blast Co. (accepted), 
Marshall Osborne & Co., Worthington Pump Co., Lilleshall Co., Arnold 
Goodwin (Ltd.), Belliss & Morcom, Isaac Storey & Co., C. Churchill & 
Co., Lacey-Hulbert & Co., Ingersoll Rand Co., W. H. Bailey & Co. 

Low-lift motor-driven centrifugal pump: Gwynnes (Ltd.) (accepted), 
British Electric Plant Co., Rees Roturbo Co., Sun Patent Evaporator Co., 
Jens Orten-Boving & Co., Marshall Osborne & Co., Worthington Pump 
Co., Balcke & Co., Isaac Storey & Co., W. H. Allen, Son & Co. 

Pipe work: Babcock & Wileox (accepted), John Spencer (Ltd.) and 
Marshall Osborne & Co. 

Contracts for valves have been given to Dewrance & Co., J. Blake- 
brough & Sons, W. H. Bailey & Co., Alley & McLellan, G. M. Marchant 
(Ltd.) and J. Hopkinson & Co. 

Sydney (N.S.W.) have accepted the tender of W. T. Henley's 
Telegraph Works Co. for box compound at £142, and that of War- 
burton & Franki for raw hide pinions at £348. The Council have 
also placed orders with the Australian General Electric Co. for an oil 
drier and purifier at £200, and with W. G. Watson & Co., for maxi- 
mum-demand indicators at £248. 

Southend Council have accepted the following tenders : — 

Callender's Cable Co., cables for two vears ; British Thomson- Houston 
Co., armature for tram motor, £28; Worthington Pump Co., pump and 
motor, £25 ; and centrifugal pump, £62. 

Portsmouth Tramways Committee have accepted the tender of 
Cammell, Laird & Co. for steel tyres for tramcars at 31s. 6d. each. 

Nuneaton Council have accepted the tender of Marshall, Osborne 
& Co. for an electrically driven turbine pump at £145. 15s. 6d.. and 
that of the British Insulated & Helsby Cables for 609 yds. 0:05 three- 
core cable at £127. 10s., and 880 yds. of 7-16 three-core cable at £120. 


Kenmare Guardians and Rural Council have accepted the tender 
of Mr. Campbell for public electric lighting. 

Diesel Engine Plants.—The M.A.N. Co. have recently received 
orders for the following M.A.N. Diesel engine plants :— 

Messrs. Belliss & Morcom, one horizontal engine of 120 B.H.P. ; Colombo 
Tramways Co., one vertical engine of 240 n.H.r. ; Société de l'Air Com- 
primé (Paris), one horizontal engine of 2,000 B.H.P. and one vertical 
engine of 150 B.H.P. ; A.E.G. Thomson-Houston Iberica (Madrid), one 
Vertical engine of 290 B.H.P. (repeat order); Central Station of the Rio 
de la Almeda (Mexico), two horizontal engines of 1,500 B.H.P. each. 


Commonwealth Tenders.—The following tenders have been ac- 
cepted by the Commonwealth State and Government departments : 

Postmaster-Gencral’s Department, | Brisbane.—British Insulated & 
Helsby Cables, four condensers (£14. 25.), 48 relays (£38 Ss.), six switches 
(£l. 14s. 6d. each); Siemens Bros. Dynamo Works, 12 inkwriters 
(£16. lls. each), 37 Morse sounders (£46. 65.); India Rubber, Gutta 


Increase in Prices of Wires and Cables.—Owing to recent. increases 
in the cost of raw material the British Thomson-Houston Co. an- 
nounce that they have had to make a 5 per cent. advance in the 
prices of all their wires and cables, as from Aug. 21. 


Sale by Tender.—By order of Mr. Justice Warrington, public 
tenders are invited for the purchase of the extensive freehold land 
and premises situated at Blackley, near Manchester, with the mill or 
factory looms, shed, warehouses, &c., known as Blackley Vale Mills, 
together with the fixed and loose machinery and plant therein and 
the goodwill of the business of insulated wire and cable manufac- 
turers, carried on by Messrs. Connolly Bros. (Ltd.). Tenders are to 
be sent to Messrs. Alsop, Stevens, Crooks & Co., I4, Castle-street, 
Liverpool, the vendors’ solicitors. on or before Sept. 30. Further 
particulars are given in an advertisement. 

Plant for Sale.—4An advertiser has for sale a 180 n.i. v. Hindley 
gas engine (with two gas producers, scrubbers and piping, &c.), 
Suitable for dynamo driving. 

Patents Development.— The proprietors of patent No. 24.820 of 
1909, for * Improvements in or relating to Submarine Signalling 
Apparatus," desire to enter into arrangements for working same in 
this country. Applications to Messrs, Haseltine. Lake & Co., patent 
agents and consulting engineers, 7 & 8, Southampton-buildings, 
Chancery-lane. London, E.C. 

The proprietors of patent No. 4,927 of 1907, for “ Improvements 
in or relating to electric furnaces ” also desire to make arrangements 
for exploiting same in this country. Applications to Messrs. Hasel- 
tine. Lake & Co., patent agents and consulting engineers, 7 and 8, 
Southampton-buildings. Chancery-lane. London, W.C. 

The proprietor of patent No. 29,074 of 1904. relating to '* Metal 
reflectors for use with electric lanterns," desires to grant licences in 
Great Britain to manufacture under royalty. Inquiries to Messrs, 
Carpmael & Co., 24, Southampton. buildings. London, W.C. 


“The Teaching of Electric Light Switehing."—Messrs. A. P. 
Lundberg & Sons notify that they have in the press a 20 page 
pamph!ct intended for distribution exclusively among the principals, 
lecturers, teachers and demonstrators in technical colleges, poly- 
technics, &c. 

The pamphlet deals with the necessity for devoting more attention 
in wiring classes to the subject of switch controls, and gives outlines for 
one or more lectures thereon, as well as particulars of demonstration 
boards, lantern slides, &c. It has been prepared by a well-known writer 
and lecturer, and lecturers and teachers can obtain a free copy from 
the firm. 
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COMPANIES' MEETINGS AND REPORTS. 


Indo-European Telegraph Co. (Ltd.) 

An extraordinary general meeting of this company was held yesterday 
(Thursday), Mr. J. HERBERT Triton (chairman of the company) pre- 
siding. mE 

The CH AIRMAN having declared the meeting to be duly constituted, 
and the notice convening the meeting heving becn taken as reed, said : 
Our meeting is a brief one, summ ncd merely fer the purpose of confirm- 
Ing as a special resolution. in accordance with the requirements of the 
Companies (Consolidation) Aet, 1908, the resolution which was passed 
by the statutory majority—in fact, unanimously — at the extraordinary 
general necting of the shereholders held for that purpose on the Ist inst. 
l may remark thet ro amendment to this resoluiion is admissible at this 
stage, and I have, therefore, simply to’ put it to you as it stands. He 
then moved the resolution for the alteration of the Memorandum of 
Association of the Company. 


* 


Mr. CHAS. HOLLAND seconded the resolution, which was carried 
unanimously, end the proceedings termi ist sd. 


BLACKPOOL & FLEETWOOD TRAMROAB CO.— At the mecting on Friday 
the chairman (Mr. Geo, Richardson) seid that the receipts and profits 
were a record, The coal sirike did not effect the company, as the diree- 
tors ordered a special supply of coal to be stored for emergency. Wages 
had increased and materials had gone up in price. The receipts were 
£795. lix. more than the corresponding half of last year, whilst the 
expenditure had only increased £508, 7s. 10d. 

BRITISH CONTINENTAL ELECTRICITY CO. (LTD,)—The report for the 
Year 1911-1012 states that during the year 216 new installations were 
connected, while the number of 8 c.p. lemps added was 1,307 (motors 
being calculated in equivalent lamps) Afier writing off £165. 8s. 2d. 
depreciation of furniture, tools, &c., and £180. 2s. depreciation of plant 
and stock, the balance (including. amount brought — forward) is 
£3,070. Hs. 11d. The directors propose to pay the dividend of 54 per 
cent. on the cumulative preference shares for the vear ended April 30, 
1909, and to add £400 to reserve fund. leaving £2,125, lis. 11d. to be carried 
forward. l The directors hope to be ina position to make a statement at 
the meeting with reference to the negotiations now proceeding with a 
view to satisfving the arrears of the preference dividends by the issue of 
income debentures, and should the scheme be approved the directors 


will recommend the declaration of the whole of the dividends in arrear 
up to the end of the past financial vear. 


JANDUS ARC LAMP & ELECTRIC CO. (LTD.)— At the mecting in Man- 
chester on Tuesday the chairman (Mr. E. N. Galloway) presided, and 
moved the adoption of the report, which was unanimously agreed to. It 
recommended the payment of a dividend for the year of 10 per cent. on 
the paid-up capital, the transfer of £1,000 to reserve, and the carrying 
forward of £3,408, subject to deduction of directors’ remuneration, ^— 


NATIONAL ELECTRIC CONSTRUCTION CO. (LTD.)—The report for the 
Year to Dec. 31 last states that, after deducting expenses of administra- 
tion, debenture interest, &c., and including £5,156 brought forward, the 
available balance is £10,333, which the directors recommend be dealt 
with as follows :— Transfer. to debenture redemption fund, £1,550 ; 
depreciation on free wired installations, on Consols purchased for Par- 
liamentary deposits, &c., £4,426; leaving £4,357 to be carried forward. 

Mr. L B. Schlesinger, who presided at the meeting on Tuesday, said 
that the contract for the construction of an electric railway on the Conti- 
nent, to which he hed referred at the last meeting, had taken much longer 
to negotiate than they anticipated. The directors, however, were in- 
formed that an agreement had been arrived at, although its completion 
would probably. be deleyed until after the holidays. ln addition, the 
board had been closely in touch with other business ab-oad. He referred to 
the various underiakiags in which the company was interested, and he said 
that the directors had found it impossible to arrange the finance for new 
schemes in this country, although they had cable and tramway proposi- 
tions which they were confident would be profitable to those who would 
deal with the finances. Contrasta in course of completion amounted 
to E8120, compared with £4,644 last year, while the expenditure 
to date on the Parliamentary bill re free wiring was £351. The bill 
received. Royal Assent on 7th. inst. To their surprise, they met 
viih considerable opposition from the local auihorities, and, to 
overcome that opposition, they had to make substantial concessions to 
those cuthoridies who wished to purchase the company’s installations 
outright. The agreements which they had asked to be confirmed 
had been entered into with local authorities, in most. ceases, at the 
local authorities’ request, and their capitel hed been expended in good 
faith, Yet, when a decision was given in Court which practically upset 
the agreement, they hal à number of the local authorities secking to 
avoid their moral obligations, and endeavouring to secure their capital 
expenditure practically for nothing. 


PAISLEY DISTRICT TRAMWAYS CO.— At the meeting last week th 
chairman (Mr. Owen H. Smith) said that the results of the past half-vear’s 
working showed a profit of £10,651. The traflic receipts were £2,359 in 
excess of the receipts for the corresponding period of 1911. Phat was a 
satisfactory increase, and although the weather conditions were not so 
favourable as last. year, their takings since July 1 continued to show an 
Increase over last year’s figures. ‘The increase in expenses had, unfortu- 
nately, more than counterbalanced the improvement in takings. The 
additional car-mileage during the half-vear naturally involved an in- 


crease in the wages bill, and for the maintenance of the rolling stock, but 
nearly 50 per cent. of the increase in the expenses Was in connection with 
the maintenance of permanent way, which was badly damaged by heavy 
commercial motor traffic. "hey were also hit to the extent of £316 by 
the coel strike, as under their agreement with Paisley Corporation for the 
supply of current, the price to be paid fluctuated according to the cost of 
coal. . 


NEW COMPANIES, MORTGAGES AND CHARGES. 


NEW COMPANIES. 


THOMAS CHATWIN (LTD.) (122,926.)—Reg. Aug. 23, capital £50,000 
in £1 shares, to carry on the business of engineers’ tool makers, engi- 
neers, founders, stampers and piercers of metal, engineers, manu- 
facturers of electro and electric light fittings, &c., and to vake over 
the business of engineers’ tool manufacturers formerly carried on as 
Thomas Chatwin. Private company. First directors are A. Chatwin, 
J. Chatwin and T. Chatwin (chairman), T. P. Chatwin (manager) and 


N. J. Chatwin (manager or assistant manager). Reg. oftice: Victoria 


Works, Great Tindal-street, Birmingham. 


HOBKING BROTHERS (LTD.) (125,936.) — Reg. Aug. 24, capital £2,000 
in £1 shares, to carry on thé business of electrical, mechanical, motor 
and general engineers, machinists, &c., carried on by R. H. Macdonald 
as J. Hosking. Private company. First directors are T. E. Hoskiog 
and W. E. Hosking. Reg. office: Love-lane, Sumner-street, South- 
wark-atreet, S.E. | , 

V. G. MORRIS (LTD.) (123,893.)—Reg. Aug. al, capital £5,000 in £1 
shares, to take over the business carried on by V. G. Morris at Ward- 
robe Chambers, Queen Victoria-street, London, and at Reigate, and to 
carry on the business of contractors, steeplejacks, engineers, lightning 
conductor manufacturers, &c. Private company. V. G. Morris 1s 
governing director. 

W. T MOSS & CO. (LTD.) (123,843.)—Reg. Aug. 19, capital £2,000 
in £1 shares, to carry on the business of makers of tools used by engi- 
neers, electricians, &c., to acquire the business carried on by W. 7. 
Moss. Private company. Reg. office: Statham, Lymm, Ches, — 

TRANSVAAL MICA CO. (LTD) (123,940.)—Reg. Aug. 24, capital 
£30,000 in £1 shares, to carry on the business of miners, prospectors, 
metallurgists, refiners of and dealers in and preparers for market of 
ores, metals and mineral substances, &c, to acquire any mines 1n 
Transvaal and elsewhere, and to adopt an agreement with S. Munn. 
First directors are not named. Reg. office; Cross Keys House, 56, 
Moorgate-street, E.C. 


MORTGAGES AND CHARGES. 


NAYLORGRAPH (LTD.) — Debenture, dated Aug. 14, to secure £1,000, 
charged on company's undertaking and property, present and future. 
Holder: J. M. Hunt. 


pre———————————— X 


CITY NOTES. 
— 

MEMORANDA (Aug. 29).—Bank rate 4 per cent. (since Aug. 23, pun 
Prico of silver, 28d. per oz. Consols 754—715} for money "s e 
account. Consols Pay Days, Sept. 2 and Oct. 2; Stock and dpi 
Continuation Days, Sept. ll and 25. Ticket Days, Sept. 12 an io ; 
Pay Days, Sept. 13 and 27 ; Mining Shares Carry Over Day, Sept. n 

Prices or Merats (London).—Copper, cash, 79} ; three mon 5, 
794}. Lead, English, 20 1 —21 $ ; Foreign, cash, 201 ; three months, us ; 
Spetter, 253—261; Tin, English, 214—216; Foreign, cash, 210; three 
months, 2104. Aron, Cleveland, cash, 63/74 ; three months, 63/4}. 


ASCOT DISTRICT GAS & ELECTRICITY CO. — The directors have declared 
an interim dividend at the rate of 54 per cent. per annum (5s. üd. per 
share), less tax, on the ordinary shares for the pesi helf-year. 

MACKAY COMPANIES.— The regular quarterly dividend of 1 per on 
on the preferred shares, and the reguler quarterly dividend of 1; pet 
cent. on the common shares in the Mackay Companies will be paid on 
Oct. 1 to shareholders of record as they appear at the close of business 
on Sept. 11. ‘The transfer books will not be closed. 

RICHARDSONS, WESTGARTH & CO. (LTD.)—' he sharcholders have been 
informed thet in consequence of the recent change of management at 
Middlesbrough works and the reerrangements now in progress, elio the 
commencement of manufacturing operations of the Heavy Stempinga 
(Ltd.),in which undertaking the company has g controlling interest, the 
directors have decided to recommend thet the end of the company # 
financial year be altered to December 31, beginning with the current year. 

STOCK EXCHANGE NOTICES.—' he Stock Exchange Committee have 
appointed Sept. 5 a special settling day in the fully and partly (£9) paid 
provisional scrip for 5.000 shares of 8100 cach, and fully end partly (£45 
per cent.) paid provisional serip for £300,000 five per cent. first mortgage 
debentures of the Cia Hidro Electrica de T ueum 1n. and the fully-paid 
provisional scrip for £145,000 five per cent. first mortgage debentures 
(Nos. Al to 1,170 of £109 and BI to L499 of €20) each of the Hydro 
Elcetrie Power 4 Metallar jicnl Co. The Committee has also been asked 
to allow $3,000,000 prior hen 5 per cent. 50- venr eol bon!s of the publ 
Tramway Light & Power Co. to be quoted (in lieu of serip). 

VICKERS (LTD.)—This company has paid an interim dividend of Ls. 
per share on the ordinary shares, 


- 


wies oe 


D 


rag cow ow 
ES VoM OE 
fro fy 0f Y s 


J 


4 


* ws 
AN E 28 


e SM EN 


BEB 


l4 


Sli 


| 


685 


THE BLEOTRICIAN, AUGUST 80, 1913, 


| 9 
ELECTRIC TRAMWAY AND RAILWAY TRAFFIC | ELECTRICAL COMPANIES’ SHARE LIST. 
| | Lasr Wed. RATE | DivipgNp Win pe 
- NAME. un a |PERCENT| ~ Dyr. AUG. 28 
| IVI- UO. 28. 
—3 Week 3 Inc. or Dec. AGGREGATE. | Ci A Aug. 28, | Yig,pBp. ne 
n LINE. ended, (a)  |No.of Inc. or Dec. 
mo» L weeks Amount. Electricity Supply. £ sd 
len with "m Am n E os " Tm E 10| 6/0 brains orc Elec. Su». Ord..... git ; i , 
n leary Co ration. eves ug. » 3 — i, 10 tDo. 44 per Cent. Um. eeecsacer Te 
Shh, cola cu MY ge] + 190] S9 [+ 25 E: hs tDo- 6 per Cent. Cum Second Pret. ...... $0108 | 5 12 0 
ute th Mee aa a ok ee fe ml m Usos + 4 U's) Fe Brompton & Kensington Elec. Sup. Ord...| 8—9 | § 11 0 
MUTET I tion. ec» 6í9* eee T) 24 403 + 3 14 6,652 + 111 | 5 7 per Cent. Pref. ec*o(90999990€ 21—81 4 6 
is Bod 16| 230 1| 33 | 569 |- 29 35 ios Co. 4% Guar. Deb. St-k.| 97 —100 | 4 0 0 
EE » | + S. 4% tral Elec. Sup. Co. El Sup. Co.) 4t—4; |5 2 6 
Barrow. «cce ese es à EE a x a Is 33 32620 t AE 5| 2/6 |tCharin Cross (W. End City) El. Sup. . zi 217 3| Fe Ace 
Bath Elecirie Trams Ltd. E E i $ P vua | St| 26. | Do. door Cent Deb. Stock (red) :2.2..| 94 4 3 0| Jan, July 
ES Birmingham & Midland .. . » 16; 945) + 109] 33 | 30,945 |+ 2038 St, e Do. 4j eP Undertaking ka cum: Pra: x ra $ E PM "July 
* Black 1& eetwood DEN ae ee ee ee ce /3 cri ve 41 —5 5 2 9 , AMT 
Be Corpomton cn] x 9| gaat | 4 Ti | Bes (tote EE: Che, Heete Sup eb. Stock (red) | 98 —101| 4 9 0! June, Dee 
veu cu d e 30 | 92335 |+ 4540 | Sc | 4436 Chiswick Elec Supp. Corn ist Mort, Db. cbe edu. 
Bournemouth Corporation .| ,, 21 / 2550] + 118| 20 | 40,531 |+ 10) 10/0 | City of London Electric LiehtingOrd.....| 164—174 | 4 00 (jar n 
£51,009 Bradford Corporation "ID ee ee ee ee ee es 10 T Do. 6 per Cent. cum Ere ktred) s. IP 118 Ziz 4 4 0 ins; Dec 
ene Brighton Corporation ..... » 25| 12956|— “J| 21 24,003 |—- 792 | st 5 Do. 5 per Cent. Deb. Stoc sees = 
i Brito Trams&Carriage...  ,  23| 7,400| — 184| 29 | 233,148 |+ 16,970 | st g Do. 4j per Cent. 2nd Deb. Stock (red.). . 2 s $5.9. uy 
mane Burnley Corporation.......| ^ 24] 1516/+  71| 52 | 65434 |} 1931 10 46 County of London Elec. Sup decus ET i-i 417 0| Mar Sept 
Ike over Burton Corporation ..... = 2S r2 t i cf 2291 = 2 10| 6 Do. ope Cent Cum. Fre kd) e 10€ —108 | 4 3 3 | Jan; July 
al nO is Bury Corporation "IPIE » , , St. Do. 4i per nt. 199 —103 47 6 Lie Nov. 
OU Calcutta Tramways Co. ...| ,, 24 159,200 | --R2, 8 |R125,896 |+ R20,948 | St rii Do. Second Deb. Stock -...... «esee une, Jul 
natai, Camborne-Redruth ....... » 133 | + 24 4,369 |+ | 189 1) 5| 5^ | Edmundson's Elec. Corp, Ord... ...».-- $ im e june Nov. 
d Gardiff Corporation :-....- ; e306] + seo] 1g | 4658 |- 291 5| 7| Do Ger Cent Gum Pref sire à s 3 5| "fu 
TM Central London Railway ...|  ,, 4,306 | + 560 8 34,080 |— 528 i| St. 4 Do. AL par Cent. 1st Mort. Deb. ( j.: 4 514 O | April. Oct 
kik City & South London Riy. |: edo 257 | + 26) 8 | 22869 |— 1,381 || "5 J | Folkestone Electricity zuo Co Ora cet re ae UAR 'Sept 
i0 Croydon ....sccecececeses s —  196| 20 37,510 |- 885 ji St 44% |_ Do. 44 Ist Deb. Stock (r eesse: 74-8 512 6 pril Oct 
po Devonport & Dist. Trams .| 7 — 75| 33 | 12808 |+ L615| dA “Hove Electric Lighting Ord —€— 93 1416 9 ý 
"or Dover Corporation cso... + A| 21 5612 '— 386 fl St. |41% | Isle of Wight E. Co. Deb. ? —7} |515 0| Feb, Aug 
oni Dubin & Lucan Railway.. | 5 - 121] 8 | 47303 |- 10017 | 84 octo CEP S E 5 9 0| Jan, July 
PEU Dublin United ........... » = d, , Xs , . per 3 end ES ee 
a Dudley-Stourbridge .. 1. : to Se] ia | iza [t ZIP St| 4g | Do. 4 per Cent. Deb. Stock (red.)......| 99 us 
South. Dundee Corporation ....... $i +  34| 14 17,009 |+ 3 Stl 4 Kensington & Kngtbg. Co. & Notting Hi 93 —96 |4 4 April 
East Ham Council.........] p — 85] 2l 22,565 |— 490 Co. (Joint Station) 4% Deb. o. Stock = n 78 —82 5 10 Tan, ‘ 
ies Exeter Corporation .......| 4, — 27] 2l 7172 |— St. | 44 Kent Elec, Power Co. Irred. Deb. S Tu 1c un 
a Gateshead & Dist. Trams...| ,, -— 19 | 33 33,897 |— 201 3| 1 ie London Elec. Supply Ord. ...........* "mo MD 
Wani Glasgow Corporation .....| |. = 594] 12 | 223,744 |- 3,983 | 5 36] Do 6 per Cent. Pref, .-er orit] St —BE 51 Mar: Se 
alt Glossop Trams ...... oo] on CLE | 989 = S65 se] 3o | De. 4 per Cent, Ist Mort, Dob. ........| 90—93 | 4 6 April 
E Gloucester Corpn.......... T T vis is ee 2 t Metropolitan Electric Sup ly rd. seses] | i Al 
= Gravesend-Northfleet ..... » = 6| 33 6,807 |— 199 5| 2/3 | Do. 4} per Cent. Cum. 1 i68 ra Ss h ‘3, 5 : Jan, July 
ud Great Northern & City Rly.| ,, + S54) 8| 1069 |+ — 134 I st, Do. 4 per Cent. Deb. Stock Ist Mort... Pe —88 : 19 "ae July 
Greenock & Port Glasgow...|  ,, + 487 | 33 | 2645 |+ 2,814 IH St|3 Do. 3j per Cent. Mort. Deb. Stock red.) eie : 
Halifax Corporation....... F — 120 43,954 |+ wold Midland Tec. Corp. forP.D.4£ Ist Mort. Debs a im BE! P. oe. 
"i HALO la cre " t 8674 |— — 183 | stil 414 | Newcastle & District E.L. 4 Mt. Db. St. | 85 —88 |5 " 
H Hastings Elec. TramsCo...] ; + " - 5 eeu ur S n ied. AER" ug op epi Kus 
Í a a erus +” 42385 |+ °"492 | 100l agog] Do tb per Cent Ist Mort Deby 1 11 Mid oe Iur 
Hull Corporation ......... A + i 60,755 |+ 97 || 100 North Metro. Elec. Power Sup. 5 Morts... 13,—12, | 4 13 Feb, Aug 
m Ilford District Council .....| ,, — 19,910 = He l| 6 me Lt. & P. ned DC ae Feb, 
en oral t,” : = 10,062 |- 71 sel 24 | Be [4 Debs, sesser ee] P -ibi 319 0| June, 
zd Isle of Thanet Co..........| p — 205 28,201 |— 1,648 10| 6/0 | Notting Hill E. L. Co. 6% Non. Com.. Pref. acu ? 2 Meu 
a arrow. Bi aude eae eee a -— 4497 j+ 14! 5| 4/3 Soe tase Dak cl een ME c e MR iE 
ti ec t ee ee ce veccc2ec90000999 * 
ax Kidderminster A & District. j iom [+ " s [s E | st James & Pall Mall Elec Or. 0200022 cit | die 6| Feb Aus 
% ilmarnock Corporation. . » 2,462 — 229 5 3/6 per Cent. Pref. cover everececeren , ul 
Kirkcaldy Corporation..... y» “s es St. | 34% | Do. por Cant. Deb, Stock (red.) .... oe 4 1 par’ July 
Lanarkshire Trams Co...... » 48,127 |+ 455 2)0 smithfe d Market Electric Sup. Ord. .... n s i$ 0 | April 
Lancashire United... ...... » 45124 |- 585 || 4| 4/9 | South London Electric Supply Ord. .... .. 98 —101 | 4 19 ERA 
“Leamington ............. 5 6,196 |+ 390] st] 5 Do. 5% Ist Mort. Stock (red.) pal Gite ae Feb, “Aug 
vi Leeds Corporation......... j S T 2 0/8? souh y Metro. e Eee Le e 7% Ist Pre —h 18 0 Feb, 
Sy icester ration .....| ,, , , | : . n add i s : T 
us Leith Corporation... ciii] 7 10,551 |+ ° [s dd | De ap ist Deb. Stock (red) coc] 9 47100 | 4 i0 April, Oct 
Lincoln Corporation. ...... " 7 374 [x 15,968 | 5 1/8 | Urban Electric Supply Ord, - x3 Cet 21-3 |a 6 6| abut Oct 
gebe Caper peras is 3,844 393,774 |+ 15,984 if g 2/0 p? : va pum. me e abi—ast | 5 2 0l Abril Oct 
iver verhea y.. d ay vs 25 T t. pe b. see ee , 
Llandudno&Colwyn Bay Ry. . 11,169 |+ 524 1 ho Waste Heat & Gas Elec. Gen. Stalon "2 A j * : H A Mar Que. 
London County Council . » 3,109 842,314 |— 38,874 5| 4/6 | Westminster Elec. Sup. Ord............. 5—5} |4 3 9| Jan, 
London Elec. Ry. Co... i 1,215 rie i i03 5| 2/3 | tDo. 44 per Cent. Cum. Pref. .......... " 
ndon United........... i , , l 
westoft Corporation.. ... ie 9,206 |— 556 : : 
2 anchester Corporation : 354.901 |+ 11,267 Electric Railways el Tramways, - T 
ae T ilway... aar Sr » r : 1 ee Bath Elec. Trams Pref. Or eeoeevecesenn Tra ee eoet 
a Merthyr eii Dic Rus] ov 23 $215 — en 1| 0/6 | Do. 5perCent. Cum. Pref. rene » me. : 3 jars July 
p M opolitan Dist. bd 1 1,4 , t 3 St. 14 Do. 44 Ist Mort. Deb. Stock (red.) .... 91 E 4:6 9| Jan ' July 
" etropolitan Elec, Trams. . T 291,076 |+ 2,321 St. |4 B'ham & Midland Trams 44 Ist Deb. Stock 123 t b, A 
i Noo EAA " » l6 79 PEUT a 126 || "1o Bristol Tramways & Carriage Ord. ...... "H—A : y H t A ug 
" Newcastle-on- Tyne Corpn..| , 24 92121 |+ — 131 | gl? 19 | Do rein Reg Debs..............0..| 100 —102 | 3 18 5| Feb, Aug 
JHE EE wis ue S| E E e | ua De 
Oldham, Ashton & Hyde...) 16 20106 |+ 137 | St 63, Doe per Cent. Cum. Bref. sinn e| 89 —92 | 610 0 | Feb,” Aug 
Perth (N.B) Corporation. "28 ^59 |2 310 || St Do PE CE Poet Debs, 5:1. 98 10k bdo" Gs CABAL: Oct 
) P ) Corporation. » 28 2,569 |— St. | 5 Do. 5 per Cent. Perpetual Debs. . pice aes ; +; ' a 
erth (W.A.) Elec. Trams. » 23 63,197 |t 8,987 | St | 4192 | Do. 4p per Cent. 2nd Deb. Stock ..... -cM 570 ay, 
" eterborough ............ » 16 4519 |+ 312 [ Se | 3% Central London Ordinary Stock . ees] 74 —76 | 319 O| Feb, Aug 
Portsmouth Corporation...| ,, 24 hates — Pas St ta tDo. 4 per Cent. Prof. Stock .. ee e ae 1 1; : Feb, Aug 
ETIES we ccccccccecnces ” 16 , — , : Pre *ec*c222906€ mz xe 
jj Preston ( Corporation....... » 21 17,800 |+ 857 St pr "ES Belored Stoc —— A esce] 74 —76 1212 £j Feb. ... 
; Rotherham Corporation » 2l 14,899 |+ 716 || tool 4 Do. 4perCent. Debs.............. MN 2 m 3 D : a July 
s Rothesay MSN » 16 271 i+ 242 I St 14% | City South London Rly. Con. Ord. .... inst 108 : 12 6 | Feb’ Aug 
Shaved ord Corporation ....... » 26 262 107,842 |+ 2,061 $t 5 Do, ` 5 por Cant. Perp. Pref. (1891) .... 102 n rare Aue 
7o Seem ey LU qe i M [x aff E | 88 | Da gp SSIES) Mé Sie | 418 o| Feb Aug 
Shefield Corporation ,.... » 25 620 144854 |+ 4,226 I oy | 5 Do. (1903) rico eor ioter Kira raris Er SOL 4 I 0 M. NUS 
Ik Ingapore Trams ......... à s ʻi . Stl 4 4 Cent. Perpetual Debs. ...... 319 0 ays 
d South Metropolitan ....... » 16 1 28246 |—- 55 10! 6 Debiin Uni ted Trams, 6 per Cent. Pref. . | 195718 5 4 0| Feb, Aug 
: uth Stafis l... IN » 16 | fo |£ 1888 || 10| 7/0 | Gateshead & District Trams Ord... ...... jmc REL o NEM 
| thampton............. » 2l 26,759 |t | I2] iol .. | Gt Northern & City Rly. Pref. Ord. p jm Hn Mar. Sept 
" end. Corporation Neh K 21 HS Tus + 2102 1 iis. Hastings reek et ere ec. Trams, 6% C. 71—76 | 6. 2° 0| April Oct 
A WayS ..... i: , — *»5.0€020*90604029899 Md ‘ d 
: 1 Say de, Hythe &c. ,Jt. Bd. ” 24 209 13,047 — 4,502 T r^ in ura Tram dus Ord. *e*925690e(960980* ud ee pel Lu 
ji Stockport d Gà e*t oves »" 23 133 26,313 + on 10] .. Do. 6 per Gent Pref. ...esesosesonooo 7l —24 6 3 3 dn. uly 
i derland Dunga OR s] ^ 28 OD seedi] Do, pone Dobe soouss ZUTA |68 a| gam Jaiz 
n Swansea Trams . 8 4-9 es » 16 70 33 37,766 + 9 St. 4 Do. 4 per Cent. Deb. Stock ee*esos0c09 75 -8 5 0 0 dam July 
T Swindon Co ire Tramways ....-... eren 9)1—9) |6 2 0 eb, Aug 
F rporation.,,... - T . 10| 5/0 |fLanarkshire Tramways .... 81 —83 | 6 0 6| Jan, J 
n aunton ...........,... » 16 : 1481 |+ 62 fest] 5 Lancs Utd. Trams wh aer Lien Deb. Si 91 356 |4 3 3 i 
yneside Tram Qo, ^od Z 24 So |Z ae St] 4 n AI S ine} 81—83 [416 3) 2 
tesa » — " — Do. : ee eceso o 
, Walsall Corporation ....| ” 24 1479 | + 48 24,618 |— 469 | ; 10 p ndon United Trams, 5% Cum. Pref, 224 15 53 jane uly 
i welsill Corporation . .. .. .. » 2 630| + 45 19,5333 |+ 521 i St |4% | Do. 4perCent. Ist Mort. Deb. Stock . 4 —6i hv Aug 
West Hon Corporation ... » 22 433 | + 44 8,937 |+ 612 |f .. | Mersey Con. Ord. Stock iecore eor cE uS Poi ts ae , 
E- S BEEEBELIE PEDE res ig 
E ÉL SEEN IERTEIEASRP E CS NAME jan, ul 
orcester........... ese] on 16] .33| — 8 9,607 |— 60 E St 4 Do, 5per Cent. Db, Stock ....... «e». 32 102 1 T 9 Feb Aug 
s Yorkshire WR "Trams" E s 25 IN ie AE |t 92] St | 11% |tMatropolitan Raliway Consolidated '....| SS —554 ; 
» T , 
Yorkshire Woollen District. : -— 35,538 929 pep rt 
EH 3 T * No allowance has boen <4 fat anmmiad intanact ~u redo iin ) € Ex dividend. 


(c) These comparisons are with the TES P tly electrical j 
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ELECTRICAL COMPANIES’ SHARE LIST.—Continucd. 


Price | ° Ratz B 
NAME. Wea, [race] Dips | quer ro | 2 LAsT Price , °Ratz Busin 
I | ange imos,  DU* | Avo 28. | & [pavo NAME. Wed. |raecenr| Domo | Wear vo 
Electric Rail dT High. Low | naine a nm e EL. a: YmripgD| — Avo. 28. 
ilways and Tramways— l es roa 
Metropolitan Riy. ° Surplus Lands Stocks rior ee 4 3 T Feb, Aug bog ips Telephones . eril pd 
r - ENT ee es . 
Do aee LITE | M CM [4 1.5 Dus ANE | aay, 2». [0p 52 
*Do. 3j per Cent. Convertible Pref. .... 4 1 $) Feb, Aug; BH. 2$ | Amer. Telephn. & Telegh. Cap. St... =... eT -1505 9 6 = i 
Do. Sl ber Cent "A" Deb. Stock | ..| 86 —88 |319 6 Jan, July; 89, 87], 4% | Do. 4% Cons. Bonds 1936 ........ its —116;3 9 0 2: 2i 
Metropolitan District Ralvay Ond. ` Lens mre 3 19 6 Jan, July | Ad T t P8 AnrlocPortug se TeL 5% Ist Mt Db. Stk. 1024 A i Ia H Mar, Sep ill v. e 
os 3 I [RENT OE ESCENAS ac Roe er M M 9c eccote09«anc(csco9 a ee ee ee 
Do. Pedal Preis i üt Orr by )-—91 |5 1 O| Feb, Aug 90} 894| 1:0/71; Monte Video Telephone Ord. .......... at 5.6 3 mo . e. 
Und. Elec. Rlys. Co. of London Ltd) 75 —77 | | j 0/6 | Do 5per Cent. Pref. .sscccceseeees LH — H 9 7 0 | May, Nov i 
3 per Cent. Consoltd. Rent "n T 411 0! Feb, Aug! 79M -. t.| 6% | National Co. Deferted Stock .......... 1521 —1534| 3 19 0 | Feb, Aug t534, 147 
E der tent Goes eme 2-5 i0: B c cDiüueg eec eB Noii leon | 
Guar. S Lr | Jan, July |. gs | ON tal! esce ei aves TNCS —li, | pril, Oct | **| -** 
6 per Gent. Perp. Deb. Mego) ad = 87. | 410 20" Mar Sep. a | gh. 1/0/72;| Do. 6perGent Cum. Pref. ..........| l$e719 | $18 O| April, Oct | ** | :; 
Do. 4perCent. Ditto eee) 140—143. | 4. 4 0 | Jan, July |. x | t.| 4% . 4perCent. Red. Deb. Stock......| 88 —99 | 4 9 OJ Jan, July] © | ** 
Potteries Electric Traction Ord......... 94 —96 |4 3 9 | Jan, July | 958 911 St.| 4 HA Teloh. Co. of Egyot 44% Db. T (red.)) 99 —101 | 4 9 3) Jan, Ju .. 
tDo. rhea Cent. Cum. Pref .......... $- A 8 0 O| Apri, Oct | = of 9 5/0 Und verla Ond 152190, pieces 721—741 :5 7 9| July .. 75 i75 
Do. per Cent. Deb. ER A SI 6 18 0 Feb, Aug ae ee 5 2/6 Do. 5 per Cent. Cum. ae $9. o ea A eR V 5)—5 | 4 It 0 June, Dec ee Eee 
S. Met. COOL Ane E oe 696 Cm. Pref. h—8 ; : È | May, Nov ee @e t. 4 95! Do. 4$ Deb. St. Red. esce] 200200095 1014 —123i 4 7 0 i Jan, July ee e 
. 4per Cent. Deb. Stock .......... = = pee MO | 
Undergd, Elec. Rys. Lon. Snares ..... | =R S € 9) Jan, July , E se : " i | 4 
pA ov Bonds Cee a 29 20h d 9 0 x tof .. Financial Investments. | 
M n. COCR eee es eeene — xe j AS l > 
Yorkshire (W.R.) Elec. Trams, Ord... Ea 2 5 0 Juns, Dec | 918 908 5| 3/0 | Elec. & Gen. Investment 6% Cum. Pref..| ,* 44, |613 3 Jan July | «| ee 
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The British Association at Dundee. 
THE meeting of the British Association at Dundee 
promises to be a marked success if the attendance is 


any guide, for 2,100 members had registered their names 
"up to yesterday midday. There is also plenty of material. 
It sometimes happens, however, that the presidential 
address to the British Association, as on the present occasion, 
does not admit of an abstract for the columns of THE ELEc- 
TRICIAN. This does not imply that it has no interest for our 
readers. On the contrary, we know of no more interesting 
topic than the physiological and kindred problems of life, and 
we do not doubt that many of our readers will make a point 
of perusing Prof. E. A. ScuirER's address. Naturally the 
subject is one that appeals readily to the daily Press, and 
on that account the address has received much prominence ; 
but in our columns we find it necessary to turn to the more 


prosaic subjects treated in the presidential addresses to the 


various sections. Even so, we find verse adorning the 


Illustrated 911 


9] . 
914 | a special case ; 


By H. P. Brown 915 


| familiar statements. For example, it is often said that the 
engineer in his work is guided by the answer to the question 
“Will it pav ? " Prof. Barr is evidently of the opinion 
that this question is frequently considered on a too restricted 
basis. For example, a municipality will, on the one hand, 
spend large sums of monev on the adornment of the town 
and in purchasing works of art, and, on the other hand, will 
congratulate themselves on drawing a paltrv income from 
| the display of hideous advertisements that are constantly 
| before the eves of the whole community. This is, of course, 
but there is certainly something to be said 
in favour of a more balanced or enlightened judgment on 


some of these questions. 
mc oem i 


WE all know the type of person who objects to the 
achievements of science and engineering as only tending 
to make life more hideous. Mr. SrEPHEN COLERIDGE is, 
perhaps, typical in this respect. Prof. Bann lays stress on 
the view that the rea] cause of injuries or inconveniences 


926 ; } i a ; ; 
926 | resulting from engineering activity 1s failure, or at least 
Companies’ Share List ...... 927 | partial success, bv the engineer in solving any particular 


problem. For example, the motor car is blamed for 
causing dust, but this nuisance is really due to the fact that 
the engineer so far has not succeeded in making roads that 
do not disintegrate. The ideal road should not be dixin- 
tegrated by traffic. The advent of the motor car emphasised 
this defect, but has led to a great advance in the production 
of the ideal surface. Similarly, the combustion of coal gives 
| rise to much discomfort on account of smoke. This, how- 
ever, is not due to combustion, but to the lack of it. Recent 
improvements in the use of fuel are doing much to diminish 
this evil. Lastly, Prof. Barr makes a plea for greater 
artistic feeling in engineering work, and remarks that the 
separation of the beautiful from the useful is quite a modern 
vice. Perhaps the striving after cheapness has something 
to do with this. Unfortunately, it is often cheaper to pro- 
duce an engineering work that is free from any trace of 
beauty than one in which there is some artistic feeling. 


ED 


Street Lighting at Manchester 
THE street lighting of the city of Manchester has long 
proved a contentious subject at meetings of the Council and 
of the various Committees, as has also the competition 
between the electricity and gas departments. The powerful 
influence of the Gas Committee is doubtless largely respon- 


address to Section G by Prof. A. Barr, who deals with some | sibleforthesmall part that electricity has so far played in the 
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public lighting of the city, a part quite out of keeping with 
the position of the Manchester electrical undertaking as the 
largest municipal undertaking of its kind in this country. 
À proposal to remedy the present state of affairs was on the 
agenda for the meeting of the City Council last Wednesday — 
namely, that a Lighting Committee should be appointed, 
this Committee to consist of five members of the Electricity 
Committee, five members of the Gas Committee and five 
members of the Council who were on neither of these Com- 
mittees. Owing, however, to the length of the agenda the 
consideration of the above resolution, together with other 
matters, had to be postponed until the October meeting. 
Whatever the result of the discussion of the subject, it is 
to be hoped that Manchester will not delay much longer 
in coming into line with other towns, and that flame arc 
lamps will be installed, so that the street lighting will be 
worthy of the commercial importance of “ Cottonopolis." 
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Tariff Anomalies. 

Mosr engineers will agree that in the case of power supply 
the large consumer should obtain his energy at a lower rate 
than the consumer who only uses a few units per quarter. 
It is, of course, easy to evolve tariffs whereby this result is 
achieved ; but it is important to frame the tariff so that 
anomalies are prevented. One of the simplest methods 
of drawing up a tariff on the above lines is to arrange a 
sliding scale in which the price per unit decreases as the 
amount of energy consumed increases ; this method, how- 
ever, is liable to introduce the objection just mentioned. 
For example, we recently noticed a tariff for power supply 
arranged in the form of 24 different prices per unit—ranging 
from 1:5d. to 0°75d.—depending on the consumption. In 
this case the charge for 2,100 units per quarter is 2,205d. 
(that is to say, at 1'05d. per unit) ; by using one more unit, 
however, the consumer reduces his bill by 8s. 8d., or, if he 
increases his demand to anything between 2,100 and 2,205 
units per quarter, he pays less for the total energy, the 
charge being at only Id. per unit. The same anomaly is 
noticeable throughout the scale as well as in the case of 
lighting units, so that we should imagine trouble is occasion- 
allv liable to arise where a consumer finds that his neigh- 
bours use more current and pay less. Although such a 
tariff has the merit of simplicity, in that it is easily under- 
stood by the consumer, it should be modified so as to remove 
the anomaly just instanced. This can be done without 
difficulty by making the various prices applv to, say, the 
first, second, third thousand of units consumed, 
instead of to the whole quantity. 

eosin 
The 8-c.p. Lamp. 

A PRACTICE which we should like to see changed is that of 
stating all connections as the equivalent of a certain number 
of 8 c.p. lamps. We have previously called attention to this 
practice, which still continues to be widely adopted, many 
large undertakings, such as the Glasgow Corporation Elec- 
tricity Department, setting the example of recording their 
connections as so many 8 c.p. lamps. When this is done, 
we believe that 30-watt, 33-watt or 35-watt lamps are usually 
implied. If so, the arithmetical conversion of the exten- 


sively used 17-watt (nominal 16 c.p.) lamps into equivalent 
30-watt 8 c.p. lamps must ultimately lead to confusion. 
In view, also. of the fact that power and heating loads are 
becoming in many cases more important than the lighting 
connections, the retention of the practically obsolete term 
'** 8 c.p. lamp" is inadvisable, and we are glad to see that 
a large number of engineers now state all connections in 
kilowatts. Owing to the impossibility of keeping in touch 
wi h alterations made by consumers it may indeed be 
doubted whether a statement of connections has any 
material value. After all, the outpu* and the load factor 
are the important ite ns. 


Ee) AE Oe Ó 


The Commission on Oil Fuei.—The King has been pleased 
to approve the appointment of Mr. G. T. Beilby, F.R.S., to be 
a member of the Roval Commission on Oil Fuel, in succession 
to Mr. H. Owen Jones, deceased. Mr. Beilby is chairman of 
the Glasgow and West of Scotiand Technical College, and has 
been president of the Societv of Chemical Industry and of the 
Institute of Chemistry. 

Train Accident Statistics in the United States.—Accord- 
ing to the " Electrical World " during the months of January, 
February and March, 1912, 267 passenvers were killed and 
4,785 injured in the United States, an increase of 121 killed 
and 1,555 injured compared with the record of the same 
months in 1911. On electrically operated lines five persons 
were killed and 403 injured. 

* Archiv für Elektrotechnik," —We have received a copy 
of the first two issues of this Journal which is now being pub- 
lished by Messrs. Julius Springer, of Berlin. The journal is 
intended to act as a supplement on the scientific side to the 
“ Elektrotechnische Zeitschrift,” as the latter journal is now 
obliged to pay more attention than formerly to the manu- 
faeturing and technieal problems of electrical engineering. 
The editor of the new journal is Dr. W. Rogowski. 

«The Central." —The current issue of this journal contains 
a number of interesting articles. These include " Ammeters 
for High-Frequency Measurements," bv Prof. G. W. O. Howe 
and Mr. J. D. Peattie; ** The Boncourt Process of Gaseous - 
Combustion," by Mr. C. D. McCourt; “Some Notes on the 
Present Position of Electric Traction,” by Mr. L. Calisch ; and 
“ Recent Improvements in Vacuum Evaporation,” by Mr. 
W. A. Davis. There are the usual interesting old students’ 
notes. 

Extra High Transmission Voltage—<According to the 
“ Electrical Review and Western Electrician," the Pacific 
Light & Power Co., of Los Angeles, is building a new hydro- 
electric plant on Big Creek, about 60 miles east of Fresno. The 
power line from this station to Los Angeles will be 275 miles 
long and the line voltage will be between 150,000 and 175,000. 
Some Pacific Coast engineers assert that the climatic conditions 
in California are so favourable that 200,000 to 250.000 volts 
might be employed in future power-transmission projects. 


Cable Interruptions and Repairs. 


Date of Interrupticn. Date of Repair. 
Latakia—Palura .............—.--. May 26, 1910 ... — 
Cadiz—Tangier ............-.... Feb. 27,1912 ... Sept. 2, 1912 - 
Alhucemas — Penon de la Gomora Feb, 28, 1912  ... — 
Ceuta—Estepone .......... ee Feb, 28,1912 .. Sept. 2, 1912 
Melilla—Chafarinas ............. . Feb. 28, 1912 ... — 
Cadiz —Teneritfe................ Feb. 29,1912 .. — 
Jeddah—Suakim ..... ............ Mar. 4,1912 ... — 
Chafarinas—Nemours ............ April 10, 1912 — 
Salonika—Lemnos .............- April 18, 1912 — 
Chio— Tenedos ................. April 20, 1912 — 
Syra—Chio (1 and 2) ............ April 20, 1912 — 
Scalamova—Samos ........... e. April 21, 1912 - 
Marmariza—Hhodes............... April 21, 1912 — 
Bessika—Tenedos  .............-. April 24, 1912 — 
Poulocondore— Pontianac........- July 5, 1912 — 
Kartal—Nagara eee...) eere Aug. 12 1912 Aug. 28, 1912 
Cape St. James—Doson ......... Aug. 23, 1912 — 
Oran—Tangier....... e ene Aug, 30, 1912 — 
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The ** Marconigraph.?— The current issue is an excellent 
record of the present state of the Marconi Company s activities. 
It is prefaced by a portrait and biographical notice of Capt. 
H. Riall Sankey, followed by articles of a technical nature, 
including one dealing with portable wireless telegraph stations 
in Spain and one on the Bellini-Tosi wireless compass. 


Accident on a London Electric Railway.—4An accident 
occurred on the Great Northern & Piccadilly Railway between 
7:30 and 8 p.m. on Wednesday evening, whereby some 16 
passengers were injured. It appears that a train was standing 
at Caledonian-road Station when a “ non-stop" train ran 
into it from the rear and telescoped it to some extent. We 
are informed officially that the cause of the accident is not 
known, but that an inquiry is being held, and that some 
information on the subject will be available in a day or two. 
It will be remembered that the signalling on this line is effected 
automatically, and it will be interesting to learn whether the 
apparatus or the driver was at fault. 

Electric Lamps for Miners.— Our attention has been called 
by a correspondent to the statement in our issue of the 23rd 
ult. that the '* C. E. A.G." lamp, which was awarded first prize 
in the recent competition, only gives 1:5 c.p., while the con- 
ditions of the competition required a minimum of 2 c.p. Upon 
inquiry the manufacturers inform us that while 1:5 c.p. is the 
standard candle-power of their lamp, as supplied for use both 
in this country and on the Continent, the lamp sent in for the 
competition was capable of giving 2 c.p. Further, any candle- 
power desired can be provided by emploving a larger cell. 


Telephone Call Recorder.—According to the daily Press, 
Mr. C. Chapman, of Leicester, has invented an arrangement 
whereby a subscriber is able to check the number and nature 
of his outgoing telephone calls. The apparatus consists of a 
locking device which is fixed to the receiver. When it is desired 
to make a call this device has to be released, and in so doing the 
callis recorded. By the employment of a revolving drum and 
paper strip, such as is used in some cash registers, it is possible 
for the name of the person making the call, or other similar 
information, to be noted, so forming an additional check against 
abuse of the telephone. Apparently the apparatus is not 
intended as a check on the Post Office unless the subscriber is 
prepared to take sufficient trouble to make notes of his suc- 


cessful calls. 

Electrical Detection of Sounds at Sea.— It is stated that 
Messrs. Wm. and G. Hodgkinson have, as the result of experiments 
they have been conducting on Congleton Moss, Cheshire, in- 
vented a method for the detection of the direction from which 
sounds are coming at sea, and are at present demonstrating 
the practicability of their idea on the Mersey. The invention 
consists of a large drum, 9 ft. in diameter, which 1s slung aloft 
away from interference from deck sounds and is provided with 
16 receiving mouths. At the base of these mouths are reeds 
connected to relays. The former when set in vibration by 
sound waves close a circuit and light one of several lamps on 
an indicator. If the sound is near, more than one lamp is 
lighted, while at distances over a mile only one light is affected, 
and the direction is thus shown in a clear manner by the posi- 
tion of the lamp on the indicator. 

New Rolling Stock for the Paris Suburban Lines of the 
Ouest-Etat Railway.— The current issues of a number of our 
French contemporaries contain an account of a new motor car 
which has recently been undergoing tests on the electrified 
section of the Ouest-Etat Railway between Paris-Invalides and 
Versailles. These tests mark a point in the advance of electric 
traction in France, as they form the inauguration of certain 
new zones which are being included within the Parisian sub- 
urban service. The new car is of the bogie type and, though 
somewhat larger in general design, it compares with those 
already in use on the Nord-Sud Railway (see THE ELECTRICIAN, 
Vol. LXVII., p. 775). It contains two 250 H.P. motors and these 
will enable the trains to be run at a speed of 50 miles an hour 
on the level and from 35 to 40 miles an hour on the Versailles 
gradient. The multiple control system is used and the cars are 


both lighted and heated electrically. 


— 


Engineering Standards Committee.—A new edition of the: 
British Standard Specification for Structural Steel for Bridges 
and General Building Construction (Report No. 15, revised 
August, 1912) has recently been issued. The new issue is of 
importance in view of the fact that the London County Council 
(General Powers) Act, 1909, requires that all rolled steel used 
in the construction of skeleton framework for buildings shall 
comply with the requirements of this specification. Since its 
first issue in June, 1906, the Committee from time to time have 
had brought before them points which have arisen in connection 
with its use, and the present issue embodies the necessary 
amendments in regard to these. Some of the more important 
modifications to the specification are as follows: (1) The 
classification of the material dealt with into two categories, 
A steel and B steel. (2) The increase of the allowable phos- 
phorus content in B steel from 0°07 to 0:08 per ceat. (3) The 
increase of the upper limit of tensile strength for plates, sections 
and bars (other than rivet bars), from 32 to 33 tons per square 
inch. (4) The reduction of the lower limit of tensile strength 
for rivet bars from 26 to 25 tons per square inch. (5) The 
insertion of clauses dealing with (a) tests by an independent 
expert, (5) rejection after deliverv, and (c) arbitration in cases 
where this is not otherwise provided for. Following the pro- 
cedure adopted in the revision of the British Standard Speci- 
fication for Portland cement, the text of the specification has 
been settled in consultation with the Committee by Mr. A. A. 
Hudson, K.C. (standing Counsel to the Committee), with a 
view of ensuring that so far as practicable it has the meaning. 
intended by them, and the specification has been remodelled 
in accordance with his advice. The price of the specification 
is 5s. 2d. post free and it may be obtained from any bookseller 
or direct from the offices of the Committee, 28, Victoria-street, 


Westminster, S.W. 


British Electrical Enterprise in Russia.—In our issue of 
August 23rd last we described the ozonising plant at present 
in operation at St. Petersburg for purifying a part of the water 
supply of that city which 1s taken from the River Neva. This 
installation only forms a part of the whole scheme in view, and 
the authorities of the city recently invited tenders for the con- 
struction of a water-purifying station, estimated to cost about 
£1,000,000, to deal with the whole of the water supply of St. 
Petersburg, amounting to 60 million gallons per day. The 
magnitude of the scheme has attracted considerable attention, 
and the interest of engineers in this country will be increased 
by the fact, which we learn from our daily contemporaries, that 
among the tenders received was one from a British firm, who. 
offered to undertake the whole of the work and give all the 
guarantees asked for, at a price £300,000 less than the next 
lowest tender. We understand that the firm in question is 
Messrs. Ozonair (Ltd.), and we can but hope that an oppor- 
tunity will be given the company of carrying outthis important 
contract, which includes, in addition to the ozonising plant, a 
complete power station for supplying the electrical energy 
required. In the usual methods of sterilising water by means 
of ozone the gas is directed on to a film of water or 1s forced 
through the liquid. The feature of the “ Ozonair " system, 
however, 1$ that the water 1s first atomised in the presence of 
a stream of ozone, and the minutely divided particles of liquid 
are then allowed to fall upon a pile of glass spheres, through the 
interstices of which the stream of ozone ascends. Finally, on 
reaching the bottom of the pile, the water falls into a tank 
‘through which the ozone is forced upwards in fine jets, this 
stage of the process being continued for any desired length of 
time. It will be seen, therefore, that the " Ozonair " system 
ensures a very complete sterilisation. The high reputation 
which British engineering has always enjoyed in Russia will 


| doubtless influence the St. Petersburg authorities to accept 


the lowest tender in this case. 


Amount of Energy Required for Electric Culture. —Accord- 
ing to the “ Zeitschrift für Elektrochemie " exact measure- 
ments of the amount of energy used in electro-culture have been 
made by Mr. M. Breslauer. In his experiments, which were 
carried on in conjunction with the German Society of Agri- 
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culture, near Potsdam, 60,000 sq. metres were covered with a 
network consisting of tinned steel wires 0-8 mm. in diameter, 
suspended 4 to 5 metres above ground at a distance of 10 metres 
from each other. This wire net was charged positively, while 
the negative pole of the current source was connected to the 
ground. The measuring arrangement consisted of a very 
sensitive moving-coil ammeter inserted in the earth connec- 
tion. The tension could be measured only by the aid of a 
spark-gap in free air, which, as is well known, corresponds to a 
tension of about 3,000 volts per millimetre with spheres 25 mm. 
in diameter. In dry, not too hot, weather the instrument 
showed a deflection of 61 scale divisions with the entire net in 
circuit, and 41 scale divisions with half the net m circuit, each 
scale division representing 7:6» 10:1 amperes. Taking into 
consideration a shunt, which reduced the sensitiveness of the 
instrument to about one-tenth, the current emploved for one- 
half of the net was 0-385 milliampere, for the entire net 0:51 
milliampere, The spark length varied between 20 mm. and 
25 mm., and the average tension, therefore, was 65,000 volts. 
The fact that the currents are not as 1:2 shows that strong 
radiations probably take place in the neighbourhood of the 
apparatus and from the conductor leading to the net. Twice 
the difference between the two measurements, namely, 0-26 
milliampere, must, therefore be considered as the energy 
actually radiated by the net for the entire 60,000 sq. metres. 
Thus the power was 17 watts, or 0-28 x 107? watts per square 
metre. According to meteorological observations made near 
Potsdam during 1908, the current intensity thus artificially 
produced is 1,000 to 10,000 times greater than that furnished 
by Nature. and should, therefore, be sufficient to produce per- 
ceptible effects, if any influence on the vegetation is exerted 
at all. 

Outdoor Portable Sub-station.—A portable sub-station of 
unusual design which has been placed in service on the lines of 
the Scranton & Binghamton Traction Co. is described in the 
* Electrical World." The novel features are the use of out- 
door-tvpe transformers, the application of Burke horn-type 
switches and the general arrangement of the lightning protec- 
tive apparatus. The 440 kw., three-phase oil-insulated, self- 
cooling, outdoor-tvpe transformer is wound for 16,500 volts 
primary voltage. "The high-tension conductors from the line 
are connected to horn-tvpe switches, from which they pass 
through a horn-tvpe fuse and choking coil and into the primary 
side of the transformer. A 16.500-volt, 100-ampere high- 
voltage, air-break switch vonstitutes the high-tens:on control. 
The three movable horns of this switch, one in each phase, are 
connected by bell cranks and may be actuated by a standard 
oil switeh which is arranged. for automatic operation and is 
mounted on the switchboard. The horn switches, however, 
gever the high-tension circuit automatically in case of overload. 
A standard arrester is supported between the transformer and 
the superstructure on a steel framework bolted to the trans- 
former. An ebony asbestos wood casing completely encloses 
the arrester, which is tapped to the high-tension circuit. just 
ahead of the suspension choke coil. From the arrester a lead 
in which is inserted a series resister extends to earth. Where 
the varnished cambric insulated conductor to the arrester 
passes through the arrester casing potheads are used to provide 
additional insulation. A cable, specially inswated with j, in. 
varnished cambric and with weather proof braid, extends from 
the secondary windings of the transformer to the converter— 
a 400 kw., 600-volt, 25-cycle, six-phase, 750 revs. per min. 
machine, equipped with an oscillator and an over-speed limit 
device. A levelling arrangement is provided, by means of 
which the machine can be accurately aligned when the car is on 
a gradient as steep as 4 per cent. There are four blocks of 
steel, each having one tapped hole through it One of these 
blocks is fastened to the car floor under each corner of the con- 
verter. Two bolts pass through the converter bedplate at each 
corner. One, a holding-down bolt, passes with a certam 
amount of clearance through the converter bedplate and turna 


into the tapped hole in the block. The other, a headless stud 
bolt, turns through another clearance hole in the bedplate ; its 
lower end abuts against the plate. and it has on it, just below 


the bedplate, a nut. By adjusting this nut the corner of the 
machine can be raised or lowered as required. Two 2 in. black 
slate panels, mounted on an angle-iron structure bolted to the 
floor and braced to the side wall of the car, with a wing for the 
instruments, constitute the switchboard. A Westinghouse 
lightning arrester, supported on the inside of the roof of the car, 
furnishes lightning protection on the continuous-current 
terminal. For lighting the car there are two five-light clusters 
which are attached to the car ceiling. One of these is con- 
nected to the alternating-current circuit and the other to the 
continuous-current circuit. 


Accurate Timing in Sign Flashing.— n an article on this 
subject by Mr. L. H. van Horn in “ Good Lighting.” the author 
remarks that the design of a rapidly flashing sign, in which very 
delicate. effects are sought, requires some knowledge of the 
length of time, after the electric circuit is closed, before the 
sign lamps come up to full brilliancy. It isa matter of common 
knowledge that tlie carbon lamp does not come up to brilliancy 
as quickly as the metal lamp. The following figures show 
the difference between the two filaments in this respect and 
were obtained from oscillograph records, Mazda lamps being 
used for the metal lamp measurements. The candle-power is 
not stated. 


Per cent. normal Time in seconds.~ 


candle-power. Metal. Carbon. 
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“Telefunken Zeitung." —The current issue of this journal 
is mainlv concerned with the doings of the delegates at the 
recent International Radio-telegraphic Convention, while a 
third instalment of the serial article on the work of the Tele- 
funken Co. is also published. Other details of interest to the 
oflicers and staff of the Company are given. 

Forthcoming Books.—‘‘ The Electrician " Printing & Pub- 
lishing Co. announce the early issue of the following new 
books :— 


“ Electrical Engineering for Mechanical and Mining Engineers," by 


H. J. S. Heather, B.A., M.Inst.C. lI, M.IL.E. E. Fully illustrated. Price 
95. nct. 
" Electro mignetie "Theory," by Oliver Heaviside. Vol. IH]. Price 


215. net. 

“Common Battery Telephony Simplified," by W. Atkins, Engineer 
P.O. Telephones. With 150 illustrations. Price 3s. not. 

“ Studies in Light Production,” by R. A. Houstoun, M.A., D.Sc., Ph.D. 
Price 53. net. 

“ Light, Radiation and lllumination," by H. Hogner. Translated 
from the German by Justus Eck, M.A. MLE.. Price 6s, 6d. net. 


The first four books in the list will be published at the end of 
the present month. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Mr. P. R. Coursey. B.Sc.. contributes an article on ** The Mercury 
Break for Wireless Telegraphy " (p. 899). 


The meeting of the. British Association opened at Dundee on Wed- 
nesday evening with an address by Prof. E. A. Scháfer. The presi- 
dential addresses to the various sections were delivered yesterday 
morning. Abstracts will b» found in this issue of Prof. A. Barr's 
address to Section G (p. 893), Prof. H. L. Callendar's address to 
Section A (p. 901), and Prof. A. Senier's address to Section B (p. 912). 


We describe several new types of tramcar that have recently been 
put in service in the United States (p. 896). The subject is also 
discussed in our Leading Article (p. 903). 


At a recent meeting of the American Institute of Electrical Engi- 
neers Mr. A. B. Field read a Paper on “* Operating Characteristies of 
Large Turbo-generators.” An abstract of this Paper is given on 
p. 911. 

Particulars are given on p. 904 of an electric system of water 
sterilisation adopted by the Baltimore County Water & Electric Co. 

The accounts of the Manchester Corporation Tramways Depart- 
ment for the year ended March 31, 1912. are analysed on p. 892. 
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Tt is announced that six new telephone exchanges areto be erected 


in the London area (p. 921). 

The report of the Pacific Cable Board for the year ended March 3] 
last is given on p. 917. 

The report of the New Zealand Telegraph and Telephone depart- 
ment appears on p. 923. 

Leeds Tramways Committee propose to extend the rail-less trolley 
system of traction from Farnley to Morley (p. 921). 

An abstract of the proceedings at the Trades Union Congress 


appears on p. 921. 

Interesting Consular reports are given on p. 923. 

Birmingham electric supply department have introduced a schem€ 
for thefwiring and fitting of consumers premises’ and for letting heating 
and cooking apparatus on hire (p 920). 

Municipal Leans.—I Inquiries have been held at Wallasey and 
Hoylake in regard to applications for sanction to loans for electricity 
supply purposes. Worthing Corporation have received sanction to a 
loan of £3.770 for the extension of distributor and ‘feeder mains, &c. 


(pp. 921 and 922). | 


OBITUARY. 


C. G. BeaLte.—The death is announced of Ald. Charles G. Beale. 
one of the leading citizens of Birmingham. 
associated with the municipal life of the city, and took a leading 
part in the purchase of the local tramwavs. the scheme for the exten- 
sion of the city boundaries and other municipal projects. He was 
also identitied with the movement for converting Mason's College 
into the University of Birmingham. 

Geo. HarsTEAD.—We have to record the death. while on a visit to 
England, of Mr. George Halstead. who was appointed two years ago 
as lecturer in civil engineering at the University of Manitoba, Winni- 
peg. Deceased was educated at Manchester University. and was 
engineering lecturer at Liverpool University; before his Canadian 


appointment. 

M. HoMBERGER. —We regret to record the death, at Berne, on 
August 17th. of M. Homberger, one of the secretaries of the Bureau 
International de l'Union Télégraphique. M. Homberger was 58 years 
of age, and entered the service of the Swiss telegraph administration 
in 1871 becoming associated with the Bureau International in 1881. 
He took part in the International Conferences held at Budapest. 
London (1903) and Lisbon. as well as the recent Radio-Telegraphic 
Conference in London. It will be remembered that M. Homberger 
met with a serious accident while in London. and was compelled to 
return to Berne before the termination of the Conference. 


PERSONAL. 


Mr. W. R. Culley. I.S.O.. submarine superintendent of the G.P.O. 
telegraphs at Woolwich, will retire from the service next week. Mr. 
Culley, who was born at Manchester in July. 1852. entered the 
service of the Electric & International Telegraph Co. in 1869. and he 
was transferred to the telegraph service of the State in 1870. Since 
that time he has been engaged in laying and repairing the State 
telegraph submarine cables. and he has seen the system grow from 
about a dozen cables to over 200. He had a large share in the 
designing of H.M. telegraph ship ‘‘ Monarch " in 1883, the first 
telegraph cable ship built for the State, and also designed (in con. 
junction with Sir William Preece) in 1893 the cable ship '* Tutanekai ” 
for the New Zealand Government. Mr. Culley became assistant 
submarine superintendent at Woolwich in 1874. superintendent at 
Dover in 1890 and at Woolwich in 1898, and has probably the largest 
experience of anv one in shallow water cable work. He was created 
a Companion of the Imperial Service Order in 1903 for his services 
in the submarine department of the Government telegraphs. 

Mr. G. H. Vaughan, A.M.LE.E., an engineer of the British Post 
Office, has heen lent to the Government of the Argentine Republic 
for six months, in order to investigate and report upon the working 
of the telegraph system of that country. 


APPOINTMENTS VACANT AND FILLED. 


P.O. Assistant Enginesrs’ Examination.—The Civil Service C'om- | 


mission announce an examination for assistant engineers in the 
Engineer-in-Chief's Department of the General Post Office. Entry 


forms, with particulars, may be obtained from the Secretary, Civil 


Service Commission. Burlington Gardens, London, W. 


He was prominently 


se 


A test-room assistant is required in cable works near London. 
See advertisement. 

An assistant installation inspector is required for the Stepney 
Municipal Electricity Department ; must be experienced in testing 
power and lighting installations. Applications to the engineer and 
manager (Mr. W. C. P. Tapper). 27, Osborn-street, E. See adver- 
tisement. l 

The Council of Hartley University College, Southampton, invite 
applications for the appointments of (1) professor of physics and 
le:trical engineerinz (salary £300 per annum), (2) lecturer in mecha- 
nical engineering (£150), (3) lecturer in architectural and building 
engineering (£150). Further particulars from the registrar, Mr. D. 
Kiddle, to whom application by Sent. 9. 

Applicatiuns are invited for the professorships of (1) chemistry, 
(2) mathematics and physics, and (3) mining and engineering in the 
University of Western Australia. Salary £800 per annum, with 
house. or £100 per annum as house allowance. Applications by 
Oct. 15 to the Agent-General, 15, Victoria-street. London, S.W., or 
to the Chancellor of the University, Perth (W.A.). 

A junior lecturer and demonstrator in phvsies is required for the 
University of Sheffield. Salary £150 perannum. Applications to the 
Registrar by Sept. 9. 

London County Council invite applications for the appointment of 
chief engineer of the Council and county surveyor. Salary £2.000 a 
year. Applications bv ll a.m. Oct. 7. Forms from the Clerk. 
A first-class electrician is required for motor installations in 
factories. 

A whole-time teacher of mathematics and physics is required at 
the London County Council School of Engineering and Navigation. 
Poplar. Salary £160, rising to £200. Applications by Sept. 14 on 
forms obtainable from the Education Offices, Victoria Embankment, 
W.C. 

A shift engineer is required at Birmingham Corporation's Summer- 
lane generating station. Commencing salary £150, rising to £250. 
Applications to the City Electrical Eugineer and Manager by Sept. 14. 

A good draughtsman is wanted (for controller work) by the British 

Westinghouse Co., Tratford Park, Manchester. 


Mr. J. E. Cowderoy. an assistant electrical engineer at the Barking 
Electricity Works. has s2cured an appointment on the staff of the 
General E’eetric Co. 

Birmingham Electricity Committee have appointed Mr. L. S. Carr, 
at present with the British Taomson-Houston Co., constructional 
engineer of the Electric Supply Department. 

Mr. F. Buckley, traffic manager of Salford Corporation tramways, 
has been appointed to a similar position at Wigan. 

Mr. M. Milnes has been appointed engineer of Coventry Corpora- 


tion's tramways department. 


INSTITUTIONS AND SOCIETIES. 


Students’ Section of the Institution of Electrical Engineers.—The 
following are the names of those that have been elected to serve on 
the Committee of this Section for the session 1912-13: Chairman, 
Mr. J. C. Rennie; Vice-Chairman, Mr. D. Betts; Members, Messrs. - 
H. C. Burrows, E. T. Driver. R. W. Dudley. E. L. K. Emtaze. J. F. 
Forrest. H. W. Gregory, S. M. Hills. E. W. Moss, and H. D. Stears ; 
Hon. Secretary, Mr. J. Mould ; Assistant Hon. Secretary, Mr. G. W. P. 
Page. 

Institute of Metals.— Among the Papers to be read at the forth- 
coming meeting of this Institut», which is to be held in London on 
September 25 and 26, are the following: ‘‘ The Effect of Other 
Metals on the Structure of the Beta Constituent in Copper-Zinc 
Alloys," by Prof. A. K. Huntington ; ‘‘ The Influences of Impurities 
in Tough-Pitch Copper. with Chief Reference to Antimony," by Mr. 
F. Johnson, and on `“ The Joining of Metals," by Mr. A. E. Tucker. 


ARRANGEMENTS FOR THE WEEK. 


BRITISH ASSOCIATION. 


FRIDAY, Sept. 6th (to-day) to WEDNESDAY, Sept. 11th 


Meeting at Dundee. A list of the various Papers to be read during 
the meeting was given in our issue of August 9th (p. 729). The 
actual days on which these Papers will be read will only be 
announced at the meeting. 
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MANCHESTER CORPORATION TRAMWAYS. 


The Manchester Corporation Tramways continue to show 
increasing prosperity, and the past vear has proved a record 
one for the undertaking. The results mav be summarised as 
follows: The working expenses per car-mile have decreased ; 
the revenue per car-mile has increased; the renewals and 
depreciation fund has benefited to the extent of over £110,000 ; 
and £85,000 has been applied to the relief of the rates, 
the largest sum that has so far been appropriated for this 
purpose. 

The number of passengers carried during the 12 months ended 
March 31st last was 174,424,237, compared with 165.800.077 
in the previous year—that is, an increase of 5:2 percent. The 
average number of journeys per head of population per annum, 
however, remained the same, viz., 184. 

The car-mileages during the same periods were 18,076.999 
and 17,367,200 respectively. As the car-mileage has thus 
increased by 4-1 per cent. it is evident that there has not been 
such a great change in the traffic revenue per car-mile as is 
shown by the number of passengers carried. The traffic; how- 
ever, brought in 11-225d. per car-mile, as against 11-043d. in 
the year 1910-11. The substantial increase in the total revenue, 
amounting to about £49,000, was mainlv due to the exception- 
allv fine weather of last summer. so that it will not be surprising 
if the present year's working does not show such satisfactory 
progress. 

The tramways consumed 29,890.427 units, which were 
supplied bv the electricity departments of the Corporation 
and neighbouring authorities. The energy consumption 
per car-mile averaged 1-653 units. This item has not 
shown such fluctuations as has been the case in many 
undertakings, but the tendency during the last five years 
has been steadily downward, as is indicated by the following 
figures :— 


Soar 1007-8. vere 1:76 units per car-mile 
je. DOR oeiee 1-748 = Mi 
| ae (UUs | ees LT09 00, x 
| MERE C (SLOPE ERU L673.— , i 
gic, HIEP soengssaxoitet 1:653 " » 


The bulk of the energy was purchased at 1-0169d. per unit 
from the Corporation electricity department, compared with 
0-098d. per unit in the previous vear. The increase was due 
to the higher price paid by the Electricity Committee for fuel 
during the past year. 

The average fare paid per passenger was 1-16d., the same 
figure as in the previous year. Halfpenny fares are only in 
operation on the circular and cross routes, not on the main 
routes, but 8-43 per cent. of the traffic comprises passengers 
paving dd. fares. The percentages at other fares are as follows : 
ld., 66-45 per cent. ; 13d., 14-76 per cent. ; 2d.. 6-31 per cent. ; 
21d., and above, 4:05 per cent. 

The parcels department continues to make substantial pro- 
gress. The average number of parcels dealt with per week 
during 1911-12 was 21,042. compared with 18.252. per week in 
1910-11. The total number carried during the vear was 
1,004,142. the receipts being £11.486 and the total profit £2.881. 
This last-mentioned item will be noticed in the revenue set out 
below. — 

From our analysts of the expenses of the whole undertaking 
it will be seen that there are no very marked changes compared 
with last vear's figures, although the general tendency is down- 
ward, as is shown by the fact that the working expenses totalled 
TOld. per ear-mile, as against 717d. per car-mile a vear ago. 
The chief alteration is in repairs and maintenance. which only 
amounted to 108d. per car-mile, compared with 1-23d. per 
car-mile in the previous vear. The reduction is shown in 
most items under this heading. 

We give below an analvsis of the various items in the accounts, 
together with the amount per car-mile of each item for the years 
]911-12 and 1910-11. 


Per car-mile. 


Traffic Expenses. 1911-12 1910-11. 
Superintendence | ..........Leeeeeeeee eene £2,437 ... 0-03d. ... 0-03d.. 
Wages of drivers and conductors ....... 149,93] ... 199d. ... 1:99d. 

* Wages of other traffie employés. ..... ese 25,201 ...:0-34d. ... 0-33d. 
Bonuses to (rivers. ...ccccccceceeeceeeeeees 2.247 ...'O'08d. ... — 
Cleaning and oiling Cars ..................- 24,827 ... 0.33d. ... 0:34d.. 
Cleaning (rack: 4, esos se ur ed ey enuo 9s 3,916 ... 0-05d. ... O-04d. 
Depot. expenses: à iseere eee minec raA 11,319 ... 0-15d. ... 0-17d. 
Wicket Gheek usd ved eevoakat dex peer eb hs d AR 11.235 ... 0-15d. ... 0-15d. 
G a EE E petii sd eg Ep 1,124 ... 0-10d. ... €-08d. 
Miscellaneous ......c.cccccasecsecetscevessons 1,779 ... 0-02d. ... 0-02d.. 

Total Traffic Expenses....... eisai de £240,016 3- 19d. 3: 15d. 

General;Expenses. 

Salari S sages toca ees a velo dine stirs £13,962 ... 0-19d. ... 0:194. 
Sick pay. and allowances ................. . 93,961 ... 0-05d. ... 0-044. 
Store EXPENSES x aeoso lesa orb se Stara rite’ 1,1683 ... 0-02d. ... 0-02d. 
n ae 4.002 ... 005d. ... 0-06d. 
PACS P Hn 42,901 ... 0-57d. ... 0-57d. 
Printing and stationery — ................... 1,298 ... 0-02d.. ... 0-024. 
Law CHAT ECS soo cedes N 469 ... 0-00d. ... 0-00d. 
(Ca pensat OD: vous Tete eM E erre ce ka 6,788 ... 0-O0d. ... 0-12d. 
Fire and other insurances ...... CUM 929 ... 0*0]d. ... 0-01d. 
Miscellaneous .......ccccccecccsscneecssavences . 9,839 ... 0-08d. ... 0-0s8d. 

Total General Expenses ............... £81.312 1-O8d. 1:11d. 

Repairs and Maintenance. XS DES DEUS 
POrmanent VANS Geria e eR UIS £15,344 ... 0-20d. ... 0-24d. 
Electrical equipment of line ................ 8,311 ... Olid. ... O-1Id. 
Buildings and fixtures .....c.cccccceceeeeeeees 3.350 ... O-04d. ... (06d. 
Machinery and plant ..........Leeuuuueuuees. 344 ... 0-01d. ... O-0ld. 
CATS as 3 Gale CC PONES 02,629 ... (70d. ... 0:79d. 
Other rolling stock. .........ccccccceeeeeeee ees 1.375 ... O-O2d. ... 0-02d. 


Total Repairs and Maintenance ... £51.353 1-O8d, 1-23d. 


Power Expenses. 
Current purchased at average price of 
1:012 7; OT £127,388 ... 169d. ... 1-68d.. 
TOTAL WORKING EXPENSES (ec. capital 
CharEes)" «iuspeszescQeth Ned ooubesteorti eus £530,069 ... 7-04d. ... 7 "d. 
Capital Charges, &c. 
Pnte est oou decas ERE ERTIP Def teo vet Due ewes £56,724 ... 0-75d. ... 076d. 
Sinking Iul. eroe te roe rese Eger oes 90,856 ... O-68d. ... 0-67d. 
Income tak out ossa S De eR E edel .. 7413 ... 010d. ... 010d. 
Rent of leased lines ................. e eecceeces 25,180 ... 0-33d. ... 0-344. 
Miscellaneous .......... e eceeeeeeee eee eene 850 ... O-Old. ... 0-024. 


Tctal Capital Charges, &c................£141,023 1-87d. 1-89d 


TOTAL EXPENSES (inc. capital charges) ...£671,092. ... 891d. ... 9°06d. 
Revenue. 


"Traffic revenue 4. ees rrr cora rte seh £845.460 ...1L-23d. ...11:044d. 
Miscellaneous revenue......ccceeccceeeeceencs 8448 ... Old. ... 0-124. 
Parcels depart ment balance ................ 2.881 ... O-O4d. ... 0-03d. 
Bank and other interest................... 1.586 ... 0-02d.. ... 0-04d.. 
Interest On investments............Lseeeeee 12.377 ... 0-16d. ... O-L2d. 
TOTAL REVENUE (from all sources)......... £870,752  11-56d. 135d. 
=e, SCHEDE [nd 
Bala jCO Mee" £199,660 .., 265d. ... 229d. 
This balance is allocated as follows :— 
Reserve, renewals and depreciation fund. ................ £110,604 
Street improvements (interest and sinking fund) ...... 4,056 
Contribution in aid of rates ....ccccccceec cece cccecceeeceeees 85,000 
£199,660 
ee TURCA 


The reserve, renewals and depreciation fund amounted to 
£447.507 at March 31, 1912, compared with £431,182 at March 
31, 1911. During the year £77,036 was spent on renewals of 
permanent wav, £13.485 on renewal of cars and car equipments, 
&c., and £3.128 on renewal of overhead equipment. The total 
number of cars in stock at March 31st last was 617. This total 
includes 17 new cars which have been put in service during the 
vear. The bodies of these cars were manufactured in the 
department's workshops. "There are 50 cars now in course of 
construction. l 

The length of new single track added was just over 2 miles, 
bringing the total length of single track open for traffic at 
March 31st last to 184 miles 1.724 vds. 

Capital expenditure during the year amounted to £17.434, 
mainly on permanent wav and cars: and the total outlay at 
March 31. 1912. was £1.998.595. The proportions that the 
various items form of this total do not diifer appreciably from 
the percentages set out in our issue of August 11, 1911, when 
we analysed the previous vear's accounts. 


ap 
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PROF. BARR’S ADDRESS TO SECTION G OF THE 
“BRITISH ASSOCIATION.* 


Onc of the great engineers of the past, Leonardo da Vinci, prefaced 
a collection of observations on various themes, including the mecha- 
nical arts, with the remerk : * Seeing that I cannot clioose any sub- 
ject of great utility or pleasure, because my predecessors have already 
taken us their own all usefu! and necessary themes, I will do like one 
who, because of his poverty, is the last to arrive at the fair, and not 
being «b!e otherwise to provide himself, chooses all the things that 
others have already looked over and not taken, but refused as being 
of little value. With these despised and rejected wares—the leavings 
of many buyers—I will load my modest pack and therewith take my 


course." These words describe, with some approach to exactitude, 


the position in which I find myself, and may form a fitting introduc- 


tion to an address that will be discursive rather than systematic, and 
perhaps more critical than constructive. Jt may be less true to-day 
than it was 400 vears ago, to say that all important matters concern- 
ing the existing state of the mechanical arts have been dealt with in 
spoken or written addresses. Each year there might be found suff- 
cient subject-matter for a general survev of the ground that has been 
covered or a sketch of what lies before us. But each important ad- 
vance is nowadays recorded as soon as it is made, and I do not feel 
that I have any special call to assume the róle of the historian, nor can 
I claim any right to don the mantle of the prophet. 


Tredgold's oft-quoted definition of engineering as “the art of 
directing the great sources of power in Nature for the use and con- 
venience of man " may well be taken, and often has been taken, as a 


text upon which to hang a discourse on the importance of the pro- 
fession to which many of us belong, the leading part it has played in 
the process of civilisation, and the dependence of the world to-day on 
itsactivities. But the words suggest failures as well as achievements, 
and responsibilities no less than privileges. "The definition suggests 
that the engineer not only fails in his vocation if he does not accom- 
plish something for the use and convenience of man, but, further, that 
he acts contrary to the spirit of his profession if he directs the sources 
of power in Nature to the unuse t or inconvenience of man ; and 
surely we must understand by * man " not the engineer's immediate 
client, but mankind in general. The works of the engineer are to be 
used by some people ; they have to be endured by all. 

Taking the highest view of our calling—and surely we do not hold 
that ours is in any sense a sordid or selfish vocation—-the engineer fails 
in the fulfilment of his duty in so far as his works are detrimental to 
the health or destructive to the property of the community, or in so 
far as they are unnecessarily offensive to any of the senses of those 
who are compelled to live with them. There has been too great a 
neglect of such considerations. The medical practitioner is held to 
be negligent of his duty if he acts solely in the immediate interests of 
his patient, and does not take due precaution to guard against 
the spread of disease or the offence of the community by the 
exhibition of unsightly forms. We should take as high a view of 
our responsibilities. 

In his Presidential Address to the Association last vear, Sir Wm. 
Ramsay said that the question for the engineer has come to be not 
“Can it be done ? " but * Will it pav to do it?" The answer to this 
question, in respect to any particular proposal, depends on the width 
of view we take in answering two preliminary questions : Whose 
interests are we to consider? and, What do we mean by paying ? Of 
course, there are limits that ntust be set in answering each of these ; 
my present contention is that these limits are usually too narrowly 
drawn. A road survevor may save a few pence or shillings to his 
county council by leaving a piece of newly metalled road unrolled— 
because the clock strikes the hour for retiring—and may thereby 
cause expense, amounting to pounds, it may be to hundreds of pounds 
through damage to motor-cars or the laming of horses (not to speak 
of loss of life or limb), to the users of the road, who are, after all, the 
clientèle he is there to serve. Doesit pay ? The authorities of a city 
will spend large sums on the adornment of the streets wth stately and 
ornate buildings, and on the purchase of works of art—and rightly so, 
though comparatively few of the citizens can appreciate or even give 
themselves the chance of appreciating them—while they will tolerate 
or even be directly responsible for the running on these same streets 
of quite unnecessarily ugly and noisy tramcars, and congratulate 
themselves on the drawing of a paltry income from the display of 
hideous advertisements that are constantly before the eves of the 
whole community. Does it pay thus to separate esthetic from utili- 


tarian demands and interests ? 


* Abstract of an Address delivered at Dundee yesterday by Prof. 


A. Barr, D.Sc. 
1 We have no word to denote very clearly the negative of use, as the 


term is here applied; unuse may serve for the present. 


It is too much to assume that engineers could meet all the reason- 
able demands of their immediate clients without producing, at least 
temporarily, secondary effects that may be of inconvenience to some 
members of the community. Bacon, indeed, said that * the intro- 
duction of new inventions seemeth to be the very chief of all human 
actions. Inventions make all men happy without either injury or 
damage to any one single person " ; but Bacon was a philosopher, and 
dealt with ideals rather than with hard facts, and in his time in- 
ventors had not vet begun to dominate all the elements of our phy- 
sical environment. Had he lived to-day beside one of our countrv 
roads, he might bave had something to say, in another key, regarding 
motor-cars and dust ; or, had his lot been cast in the proximity of a 
great centre of industry, he might have modified his conviction of the 
universality of the benefits conferred by the inventor. He might even 
have been disposed to agree with a literary man of to-dav who is 
reported as asserting that ' the universal and blatant intrusion of 
science into our lives has resulted in a total disappearance of repose." 
Isolated and unqualified statements such as those I have quoted are 
like proverbs—you can always find two that are directly opposed. 
The truth lies about midway between these extremes, or rather there 
are aspects of the facts in regard to which one is an approach to the 
truth and aspects in which the other has some justification. Our aim 
should be to make Bacon's dictum have more of truth and Mr. 
Stephen Coleridge's assertion have less foundation in fact. And the 
outlook seems to me to be a very hopeful one, though to be able to 
take an altogether favourable view of the tendencies of the present 
time, one must be an optimist of the true order—“ One who can scent 
the harvest while the snow is on the ground." 

When we examine into the immediate causes of the injuries and in- 
conveniences that result from our activities, we find that they are due 
in all, or almost all, cases to failures rather than to successes. The 
more completely the engineer achieves the primary end of his work, 
the less is the damage or injury that can be laid to his charge. If it 
can be shown that this is a very general law, as I think it can be, we 
may look forward to the elimination, as a direct result of progress in 
the mechanical arts, of the nuisances and inconveniences for which, 
in some measure at least, we must accept responsibility. And not 
only so. but the converse will be equally true—the more we keep in 
view the removal or avoidance of anything that can cause offence, the 
more rapidlv we shall advance in the attainment of the primary ends 
at which we aim. Consider. by way of example, the nuisance to 
which I have referred, and of which we hear so much—the raising of 
dust by motor-cars. I shal! not discuss the debated question as to 
how far the motor-car produces dust, or only distributes it. nor shall I 
deal in detail with the possible remedies. We hope to have a Paper 
on the subject at this meeting from one of our leading authorities. 
For my present purpose it suflices to point out that it is no part of the 
function of a road surface to fritter itself down into dust under traftic 
of any kind. The ideal road would be one that would not wear at all, 
and the nearer we approach this ideal of a permanent road surface, 
the less will be the inconvenience caused, not only to those respon- 
sible for the upkeep of the road, but to the general public. And con- 
verselv, the more attention we giveto the devising of a dustless road, 
the more rapid will be our advance towards the provision of one best 
suited for all the purposes which a road is intended to serve. We had 
dusty roads before the motor-car came into being, but the demand 
that is being forced upon the engineer to eliminate this nuisance is 
leading to an improvement of our roads for all users. The inventors 
of the automobile will yet merit the thanks even of those who, 
bemoaning the blatant intrusion of science into our lives, may dis- 
card the railway train and the motor-car and take to the stage-coach 
of their grandfathers with a view to the recovery of some of the lost 
repose. 

Again, the combustion of fuel does little harm to anyone ; it is the 
imperfection of the combustion that is the main cause, almost the sole 
cause, of injury to health, to property, and to the amenity of popu- 
lous centres. Of course, one knows that smokeless combustion is not 
necessarily, nor always, the most economical, but that is only because 
we have not yet learned how to use fuel in anything like a perfect 
manner. But all the tendencies at the present time are towards im- 
provement, and the more attention we pay to the elimination of the 
smoke nuisance, the more rapid will be our progress in the economical 
use of one of the most valuable of our inheritances. It is therefore 
clearly the duty of every engineer who has to do with power or heat 
production—for the credit of his profession and even in the interests 
of his immediate clients—to consider the use and convenience of all 
who can be affected by the work for which heisresponsible. The time 
is not far distant when the direct burning of bituminous coal in open 
grates will be looked upon as not only a source of serious harm, but as 
a culpably wasteful practice. Great progress has been made in pro- 
cesses for the partial distillation of coal by which a free-burning and 
quite smokeless fuel is prepared and valuable by-products (so called) 
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are conserved. If all engineers concerned with the design and appli- 
cation of plants in which coal is used had a due sense of their responsi- 
bilities to the community, progress would have been, and would 
to-day be, much more rapid; and economies would be cffected that 
would, in themselves, amply justify the application of more scientific 
methods of utilising the constituents of a very complex material, 
which we are too apt to look upon as merely a eonvenient source of 
heat—plentiful enough and cheap enough, as vet, to be used in a most. 
wasteful manner. It will not be to the credit of our profession if it 
should require restrictive legis!ation not only to prevent a gross inter- 
ference with the health and comfort of the community and the 
amenities of our centres of industry or of population, but to effect 
economies in the utilisation of the chief of the sources of power which 
it is our function to direct to the best advantage of all concerned. 

In other directions also we see that progress towards economy 1s 
leading to a reduction, and possibly to the entire elimination, of all 
the nuisances associated with the older methods of power and heat 
production. The great improvements that have recently been made 
in producer plants and gas engines have rendered out of date, as re- 
gards economy, at least the smaller sizes of steam plants which are so 
fruitful à source of injury and inconvenience to the community ; 
and we now have engines of the Diesel and the so-called. semi- Diesel 
types that can utilise natural oils, and oils obtained in the distillation 
or partial distillation of coal. not only with an efficiency hitherto un- 
attained in heat-engines, but “ without injury or damage to any one 
single person "—except, possibly, the maker of inferior * plants. 

Present indications point to the coming of a time, in the near future, 
when the power and heat required for industrial and domestic pur- 
poses will be distributed electrically, in a perfectly inoffensive minter, 
from large central stations ; and even at these stations there will be 
no pollution of the atmosphere that could give the most sensitive of 
critics anv just grounds of complaint against the intrusion of science 
into our lives. In his Presidential Address to the Institution of Elec- 
trical Engineers, in November, 1910, Mr. Ferranti dealt in à most 
masterlv way with this, which is undoubtedly the greatest of the 
many schemes at present before the engineering profession. That 
address reads like a chepter from a Romance of Utopia, but unlike 
most of the forecasts that have been presented to us of ideal condi- 
tions in a world of the future, the svstem which Mr. Ferranti sketches 
out, and advocates with so much knowledge and convincing argu- 
ment, does not. depend for its reasonableness on the postulation of a 
perfected humanity. It would not only provide vastly improved 
conditions of life for the community as a whole, but it wou'd satisfy 
the more selfish aims of the users of power and the makers of machi- 
nery bv increasing the economy of production and stimulating the 
demand for mechanical appliances. No doubt there may be some 
who will hold that to commend any worthy scheme to those who 
might carry it out. by an appeal to their selfish interests, is an alto- 
gether immoral kind of argument. [donot think so, Advancement 
of the race through benetits to the individual is, at least. not incon- 
sistent with Nature's method of securing progress. However much 
we may desire to develop a purely altruistic spirit in men of ell classes, 
we must meantime make the best of human nature as it is, and recog- 
nise that the rapidity of our progress toward better conditions of life 
will be in proportion to the advantages that each advance can promise 
to those who would be immediately concerned in its realisation. 

It is just 100 vears since passengers were first carried on the Clyde 
in à mechanically propelled ship, and to-day—when they are not too 
completely obscured by smoke—we can see the successors of the 
“Comet " plying on that river with power plants of greatly superior 
overall efficienev, but showing little advance in regard to the com- 
bustion of the fuel. Had the emission of smoke from river craft been 
prohibited years ago. there is little doubt that engineers would have 
let few days pass without arriving at some solution of the problem 
of inoffensive power production, and the demand for economy would 
have looked after itself. How much better it would be were engi- 
neers to take the wider view of their duties and responsibilities to 
which I have referred, and realise that they are acting contrary to the 
true spirit of their profession when they produce appliances that pol- 
lute the atmosphere for miles around to the hurt and inconvenience 
of those whose “ use " they are intended to serve. But this year à 
ship has left the Clyde that we hope may be the forerunner of a new 
race which will attain a higher efficiency than any of the direct 
descendants of the “Comet,” and that will ply their trade without in- 
convenience to man or beast, who can claim some right to he permitted 
to enjoy an unpolluted atmosphere and the measure of sunshine which 
Nature—-sparingly enough in those regions—intended to provide. 


* Mv typist in transcribing a rather illegible draft of this passage sub- 
stituted for the adjective I have here used the less restrained, but perhaps 
equally appropriate one, ** infernal,” but I noticed this in time to amend 
the emendation. T had no intention to speak so candidly of any of the 
works of members of my own profession. 


But there are injuries which we may inflict upon the community 
other than those to health and physical comfort. Every one, even 
the least cultured, has some sense of the beautiful and the comelv, 
and is affected by the aspects of his environment more than he him- 
self ean realise. The engineer, then, whose works needlessly offend 
even the most fastidious taste is acting contrary to the spirit of his 
profession, at its best. There has been far too great a disregard of 
wsthetic considerations in the everyday work of the engincer—we 
usually take a too exclusively utilitarian view of our calling. We 
should not be prepared to accept, as referring to the arts we practise 
at their best, the distinction drawn by a philosophical writer between 
“the mechanical arts which can be efficiently exercised by mere 
trained habit, rote, or calculation, " and ' the fine arts which have to 
he exercised by a higher order of powers." * And | think it can be 
shown that a greater regard for artistic merit in our de igns would not 
necesszrilv lead to extravagance, but. in many ceses, would conduce 
to economy and efficiency. It is at least true—and much less than 
the whole truth—that greater artistic merit than is commonly found 
in our works cou!d be attained with no sacrifice of structural fitness, 
or of suitability for the purposes they ere designed to serve. 

There was a time when engineers made desperate attempts to 
secure artistic effects by the embellishment. (?) of their productions 
with feacuces which they believed to be ornamont*a!.— Fortunately, 
the standard of taste has risen above and bevond this praetice in the 
case of most members of our profession ¿nd most of our clients. We 
are all familiar with illustrations of philosophical! instruments, and 
other mechanical eontrivances, of the early times, that vied in lavish- 
ness of edormment—though not in artistic merit—with those won- 
derfu! astronomical apphances that were earried—as trophies of 
wer !—-from Pekin to Sens Souci. Many of us can remember a time 
when the practice had not altogether disappeared, even in the design 
of steam cngines, lethes and other products of the mechanical engi- 
neers workshop. I well remember, in mv apprenticesh p days. the 
building of a beam engine that was a triumph of ingenuity m the mis- 
application of decorativefeaiures. {n place of the mildly ornamented 
pillars and entablature of Watt's design, there was provided, for the 
support of the journals of the beam a pair of A frames constructed in 
the form of elaborately moulded Gothic arches thanked by lesser 
arches on each side, while the beam itself. and many other parts, were 
plentifully provided with even less appropriate embellishments bor- 
rowed from the art of the stone-nrason. It is som? consolation to 
remember that the clients for whom the engine was built were not of 
this country, and that the design itself was not a product of the 
workshop that was favoured with the contract to produce this amaz- 
ing piece of cast-iron architecture. We have all seen wrought-iron 
bridges, the inattraetive features of which were concealed by cast- 
iron masks—in the form of panelling, or of sham pillars and arches 
with no visible means of support—that not only have no connection 
with the structural scheme, but suggest types of construction that 
could not, by any possibility, meet the requirements. Structures of 
this kind remind one of the pudding which the White Knight (with 
good reason when we remember the characteristics of his genius) 
considered the cleverest of his many inventions. It began, he ex- 
plained, with blotting-paper. and when Alice ventured to express the 
opinion that that would not be very nice, he assured her that though 
it might not be very nice alone she had no idea what a difference it 
made mixing it with other things—such as gunpowder and sealing- 
wax. 

There are, and must always he, wide differences of opinion regard- 
ing what is good or bad in matters of taste, but we may go so far in 
generalisation as to say that we can admire the association of ele- 
ments we know to be incongruous only in compositions that are in- 
tended to be humorous. " All human excellence has its basis in 
reason and propriety ; and the mind, to be interested to any efficiont 
purpose, must neither be distracted nor confused." t But to be able 
to judge of the propriety or reasonableness of any composit:on we 
must have some knowledge of the essen' ia! qualities and relationships 
of its component parts, and excel'ence cannot depend upon an appeal 
to ignorance. We can quite imagine that the White Knight's pudding 
would appeal as an admirable and mest ingenious concoction to one 
who lacked a knowledge of the dietetic value of blotting. paper and was 
willing to take for granted the excellence of gunpowder as a spice and 
of sealing-wax as a flavouring. No artist would be bold encugi to 
include a polar bear or a walrus in the composition of è picture of the 
African desert, nor be prepared to consider as a legitimate exercite 
of the artistic imagination the depieting an Arab and his camel 
wending their weary way across the Arctic snows. He would rezog- 
nise the incongruity. and might even realise that it is only a lack of 
imagination or of true inventive power that could lead anyone to 
Pi Mo ARD REA eae seers bee a it 

* * Enc. Brit.," Lith edition, article " Art." 

+ Mr. Duppa's “ Life of Michelangelo.” 
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resort to such measures for the securing of a desired colour scheme. 
These are lengths to which even artists will not go in the arrange- 
ment of elements in a composition. But an artist will secure a colour 
scheme at which he aims by the introduction into his landscape of a 


rainbow in an impossible position, or of impossible form or dimensions, 


or with colours arranged according to his own fancy, though in this 
there is à much more essential unreasonableness. A polar bear 
might be transported to the desert, and an Arab might conceivably 
find his way to the regions of snow and ice, but a rainbow cannot 
wander from the place assigned to it by Nature, nor can it have other 
than the ordained form or dimensions or sequence of colours. No 
artist would paint a figure holding a candle and make the light fal] 
on the side of the face remote from the source; but he will, and 
usually does, paint the moon illuminated on the side remote from the 
sun. Why? Simply because he has not before his mind the essen- 
tial absurdity of the scheme, if indeed he knows why the moon shines. 
Artists who deal with Nature in any of its aspects, may be commended 
to “ mark, learn, and inwardly digest " Whistler's definition of their 
calling: ‘‘ Nature contains the elements in colour and form of all 
pictures but the artist is born to pick and choose, and 
group with science, these elements, that the result may be beautiful." 
Whether or not we are to understand that Whistler intended to in- 
clude an accurate knowledge of physical facts and phenomena in 
what he calls science, he cannot have meant anything less than sense. 

So, in regard to the arts of construction, we may say that mecha- 
nical science provides the elements of all structures, and the crafts- 
man—be he called engineer or architect—is born to pick and choose, 
and group with science, these elements, that the result may be useful 
—znd not devoid of grace. 

The only valid excuse for such departures from the fit and rational 
in painting or in structural design, as those which I have instanced, 
is ignorance on the part of the designer of the nature of the elements 
he emplovs, or a lack of skill to devise a possible or reasonable 
arrangement of details that will secure the general effect he desires. 

It may seem that I have wandered widely from my text: those 
who found discourses on texts usually do ! But there is, or ought to 
be, a eloser connection than is usually recognised between the work 
of the engineer and that of those to whom we usually restrict the title 
ofartist. "There was no great gulf fixed between the fine arts and the 
utilitarian arts in earlier times. Some at least of those to whom we 
owe the greatest advances in the fine arts were eminent also in the 
arts of construction. We may claim such men as Michelangelo, 
Raphael and Leonardo da Vinci as masters in the arts of construction 
as well as in those with which their nantes are usually associated. The 
separation of the beautiful and the useful is quite a modern vice. But 
much that I have ventvred to say in the digression—if such 1t be—is 

applicable, with little or no alteration of terms, to the work of our own 
profession. The architect or engineer who, for the sake of effect, 
fills the space between the flanges of a beam or girder with slabs of 
stone or cast-iron pillars and arches, that could not fultil the function 
of a web, exhibits just the same lack of skill as Pet Marjorie owns up 
to—shall I say ?—like a man. Such practices have no “ basis in 
reason and propriety,” and the employment of such “ decorative 
features " is certainly not a " grouping of elements with science. 
It is said that * The highest art is to conceal art " ; the lowest in 
atters pertaining to our profession is to conceal ill-devised con- 
struction with false and senseless masks. But what I have said has, 
I think, a sufticiently obvious bearing on the mechanical arts—I need 
not further point the moral. 

There is an old maxim to the effect that '* the designer should 
ornament his construction and not construct his ornament." This 
is an admirable rule so far as it goes, but it should be subordinated to 
à higher rule, that he should ornanrent his structure only if he lacks 
the skill to make it beautiful in itself. A structure of any kind that 
is intended to serve a useful end should have the beauty of appro- 
priateness for the purpose it is to serve. It should tell the truth, and 
nothing but the truth, and if its character be such that it can be per- 
mitted to tell the whole truth, so much the better. It should be 
beautiful in the sense in which we commonly use the term with re- 
spect to a machine—we call a mechanical device beautiful only if it 
strikes us as accomplishing the end for which it is designed in the 
simplest and most direct way. Our works—like the highest crea- 
tions in Nature—should be beautiful and not beautified. '' Beauti- 
fied " should be considered a vile phrase when applied to à work of 
construction, no less than when used to characterise a fair Ophelia. 
Artists accept the human form, at its best, as the highest embodi- 
ment of grace and beauty, but there is not a curve in the figure that 

is not the contour of some structural detail that is there for a definite 
purpose. The practice of resorting to extraneous adornments to 
minimise crudities of structural scheme had its rise—if I mistake 
not—in the comparatively recent times when culture and taste were 
at their lowest. It is specially characteristic not only of earlier 


times, but of the earlier stages of the design of any particular pro- 
duct. It has already disappeared in some cases and will continue to 
disappear from the practice of the arts of construction as skill and 
taste develop. I have already alluded to the abandonment of orna- 
ment in the design of machines, and I think there can be no one, with 
any sense of the fit and pleasing, who does not approve this change in 
practice. The stage coach and horses of former times were lavishly 
decorated—the carriage of to-day is more graceful and pleasing in 
virtue of the simple elegance of its lines. In the best domestic 
architecture of to-dav we sce the same tendency to trust for effect, 
niore and more, to an artistic grouping of the lines and masses of 
essentia] parts and the gradual abandonment of purely decorative 
features, without and within. There was a time when the hulls and 
riggings and sails of ships were lavishly ornamented ; now even the 
figurehead—the last remnant of barbarie taste 'ared ; 
and do we not find in a full-rigged ship of to-day (or yesterday, per- 
haps one should sav) a grace and dignity that no extraneous embel- 
lishments would enhance ? From the ra icing yacht the designer has 
been forced, bv the demand for efficiency, to cast off every weight 
and the adornments that so beset the craft of earlier times, with the 
result that there is left only a beautifully modelled hull, plain masts, 
and broad sweeps of canvas, and we can hardly imagine any more 
beautiful or graceful product of the constructive arts. These ex- 
amples will serve to illustrate the contention that the attainment. of 
the highest efficiency brings withit the greatest artistic merit. But 
in the development of the yacht of to-day, through many stages, the 
designer has been forced, from time to time, to strive to combine 
grace with efficiency. Selection on the part of clients must have 
eliminated ungraceful forms when more beautiful ones could be 
found, and therefore the advance has been rapid. I think I may 
appeal to this illustration to support the further contention that 
advance in efficiency may be helped and not hindered bv keeping in 
view an esthetic as well as a utilitarian aim. Further illustrations 
will occur to anyone who has studied the development of design of 
structures or machines. 

It is à matter of constant remark, and with justice, that steel 
bridges, as à class, are much less pleasing to the eve than those of 
stone. The reasons for the contrast in artistic merit are not far to 
seek. The building of stone bridges is an ancient art, and survival 
of the fittest, and selection—even with little creative skill on the 
part of the designers—would have led to the development of types. 
having, of necessity, at least the elegance of fitness. But, further, 
this art has come down through the times to which I have referred 
when artistic and utilitarian aims had not yet been divorced in the 
practice of the crafts ; and further still, the practice of building in 
stone has been in the hands of architects, as well as of engineers, and 
architects are expected to be artists, and are trained as such. On 
the other hand, construction in steel is a very modern art, and it has 
been in the hands of engineers who usually neglect, if thev do not 
despise, the study of the fine arts. But why have architects, with 
their artistic training, not succeeded in producing structures in steel 
as admirably as those they design in stone ? Partly, no doubt, 
because they are hampered by tradition. They have not yet fully 
realised the diflerence in spirit that must characterise fit designs in 
the newer and the older materials. No one can be an artist in any 
material, the possibilities and limitations of which he has not fully 
mastered. |. Again—if a common engineer may venture the criticism— 
the architect, as a rule, has not sufficiently mastered the science of 
construction, and has been too much addicted to taking the easy 
course of adopting a decorated treatment instead of striving to 
secure elegance of structural scheme as such ; and decoration, at. 
least on anything like traditional lines, is s wholly incompatible with 
the best possibilities of steel as a structural material. Progress is 
being made in the art of designing efficient and graceful structures in 
metal, but the best results can only be attained by a designer who has a 
thorough scientific and technical knowledge of the properties of steel 
and the processes of its manipulation, on the one hand, and cultured 
artistic sense and capacity on the other. "These should not be con- 
sidered as appropriate equipments for separate professions. 

There are many, however, who have a rooted conviction that 
structures in steel can never be so beautiful as those in stone. This 
I believe to be altogether wrong. It arises partly from the crudity of 
design that characterises most of the steel structures that have yet 
been erected, and partly from preconceived notions as to what is 
fitting in proportions and massiveness. We can quite imagine that 
a native of the Congo region whose notions of the proportions suit- 
able and comely for a quadruped were founded on his familiarity 
with the hippopotamus would, at first sight, consider the racehorse 
sadly lacking in substance and solidity, but, in time, he might come 
to recognise some measure of gracefulness in a creature that has been 
developed to meet requirements that hitherto he had not fully con- 
Mr. Wells has said, in his * New Utopia," * the world still 
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does not dream of the things that will be done with thought and stec! | 


when the engineer is sufficiently educated to be an artist, and the 
artistic intelligence has been quickened to the accomplishment of an 
engineer. But we need not postpone, till the advent of a complete 
Utopia, the full realisation of our duty to practise our profession as 
far as in us lies, with due regard for the material interests and the 
wsthetic susceptibilities of all who can be affected by the works for 
which we are responsible. 


L4 


AMERICAN DEVELOPMENTS IN THE DESIGN OF 
TRAMCARS. 


— 


Recent issues of the “ Electric Railway Journal " have contained 
‘descriptions of a number of new types of cars which have been put 
in service by American tramway companies—or street railway com- 
panies, as they are termed. The following particulars of these 
cars are based on the articles in our contemporary. 


NEW YORK CENTRE-ENTRANCE DouBLE-DECK Car. 


In our issue of June 21st last we described and illustrated the centre- 
entrance stepless car that had been introduced by the New York 
Railways Co. The Company quickly saw the opportunity which this 
design afforded to permit the application of the double-deck principle, 
and in consequence proceeded with the further development of this 
idea. 
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The second storey extends only between the bulkheads which 
separate the motorman’s cabs from the seating space of the lower 
deck. and the two stairways are at the extreme ends. Each of these 
stairways extends up with four 9 in. risers to à platform bracketed 
from the bulkhead, the stairs starting about 12 in. inside of the line 
of the circular end seat peculiar to the stepless car (see Fig. 1). From 
the platforms three 9-in. risers on each side permit passengers to step 
out on to the walk-way of the upper deck, which is 5 ft. 2 in. above 
the floor at the circular end seat. The floor at this point is 18 in. 
above the rail and is reached by a ramp from the floor level at the 
entrance door, which is 10 in. above the rail. The stairways thus 
consist of seven 9 in. risers, including the platforms upon which the 
direction of mounting or descending passengers is turned at right 
angles. The stairs are provided with safety treads and brass hand- 
rails. At the foot of the stairs the width is 18 in., but this widens 
out as the stairs rise so that the width of the platform is 21 in. 'The 
three steps between the platform and upper deck are also 21 in. wide. 

The walk-way which the stairs reach extends clear around the 
upper deck with a width of 23 in., except, of course, at the stair wells. 
As it extends over the longitudinal side seats of the lower deck it is 
not necessary to have it at such a height as will permit a man to 
stand erect under it, and it is therefore 6 ft. 9 in. above the rail. It 
is given a pitch from the seats toward the side of the car in order to 
provide drainage not only for washing the car down with a hose at 
night, but also because the upper deck is open to the weather during 
summer. 

In order to provide ample head room along the centre aisle of the 
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Fia. 1.—New York CEkNTRE-ENTRANCE DoUuBLEÉ.DEgck CAR. 


The lower portion of the new double-deck stepless ear, including 
trucks, floor framing, end walls and elevated motorman's cabs, is 
generally similar to the “stepless car " which we described. The 
length of the car, however, has been increased 3 ft., by making each 
cab about 18in. longer. This increase in the length of the cab has 
been accompanied bv a decrease in width, as the ends of the car have 
ben drawn into a sharper point in order to eliminate absolutely the 
overhang outside of the rails at the ends of the car when passing 
around sharp curves. This is a feature peculiar to the first stepless 
car, and it was found to be so desirable that it was carried still further 
in the double-deck design. The cab doors have, in consequence of 
this reduced width and increased length, been placed at the side of 
the cabs instead of at the front. The floor heights, overall width and 
other general dimensions have, however, been kept at approximately 
the original figures (see p. 448 of THE ELECTRICIAN, June 21, 1912). 

The floor of the second deck, which corresponds to the roof of the 
original car, has been radically changed. It is formed of pressed steel 
carlines, or deck beams, bent in the form of a doubleS to form a high 
centre portion flanked by low steps at each side. These deck beams 
are riveted into the side posts at a height of approximately 5 ft. 8 in. 
above the floor and rise to a maximum clear height of 7 ft. 64 in. in 
the centre. A headlining of agasote is fastened to the undersides of 
these beams and follows the curved contour, giving a ceiling for the 
first storey which looks very similar in contour to the ceiling of a 
Pullman slceping car. The air reservoirs, piping and emergency air- 
brake valves, which were placed in the roof of the “ stepless " car, 
ar» located under the seats of the new type. 


lower deck the seats on the upper deck are elevated 24} in. above 
thejwalk-way, and, as this is too great an elevation for comfort, foot- 
boards have been provided along the full length of the seat. These 
footboards are 83 in. high and 6} in. wide. The upper deck seats 
are 18 in. wide. 

The second floor is to be kept open during the summer months, 
but during the winter it will be enclosed by the installation of remov- 
able metal sash such as is now used on the cars of the New York 
subway. This portion of the car is therefore convertible and will 
be used as a smoking compartment. 

À power ventilating system has been provided by installing & 
Cooke forced-draught system for both decks. The foul air is drawn 
through ventilators along the centre line of the ceilings of both decks 
and carried along longitudinal ducts to the motor-operated fan at 
the end of the car, where it is discharged. Ventilators for tho upper 
storey are also provided along the centre line of the roof, and there 
is also one at each stair well. 

The total weight of the car, completely equipped, is 46,000 lb., and 
on the basis of 88 seated passengers the weight per seat is 022 lb. 
The total standing and seating capacity has been found by actual 
experiment to reach the high figure of 171 passengers, and on this 
basis the weight per passenger carried, standing and seated, is 206 Ib. 
The weight per foot of length is 1,045 lb. 

An automatic device for adjusting the braking power in accordance 
with the load on the car is another striking innovation which has 
been applied by the designers of this car. 

The arrangement of seats (see Fig. 1) follows the longitudinal plan 
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on both floors, except for the circular end seats on the lower deck. 
As before mentioned, the seats on the upper deck are set back to back 
and the feet of passengers seated on them are almost directly over 
the heads of passengers who may be seated on the longitudinal side 
seats of the lower deck. These two seats are 27 ft. 4 in. in length, 


and, on a basis of 15 in. per seated passenger. will seat 44 persons. 


The method of fare collection and door operation are the same as 


in the stepless car previously described. 


Passengers on the upper deck are notified of the streets which the 
car passes by means of an electrophone, so that the passengers are 
expected to present themselves at the exit when they wish to leave the 


car. 


bell signal in the usual manner. 


In consequence no stopping signals are provided on the upper 
deck. Thelower deck is. however, provided with push-buttons for a 


No definite results of operation are as yet available, as the car has 


only just been placed in regular service. 


Like the original stepless car. the new type is unusually easy-riding. 
No swaying such as might be expected to occur on account of the 
height is apparent on the upper deck. As a matter of fact, the over- 
all height of the car. 12 ft. 10 in.. is hardly more than that of most 
interurban cars and is less than the height of many passenger coaches 


on steam railroads. 


The centre of gravity is actually lower than it is 


in many such cars and the centre seats of the upper deck exert a 


marked tendency toward maintaining the car in stable equilibrium. 


PittsBurG DovusLE-Door DovsBLe-DEcK Can. 

Recent developments in the design of cars with very low floors and 
also the perfection of rapid fare-collection facilities have made the 
double-deck car much more practicable and its trial on some American 
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city systems inevitable. The motive, of course. is the desire for 
greater carrying capacity than is permitted by the present city cars, 
which, in the opinion of many managers, have reached a maximum 
practicable size. A car of this type has just been placed in service by 
the Pittsburg Railways Co., the design having been made a possi- 
bility on account of the successful development of the ‘‘ low-floor "' 
car described below. In the development of the car, however. a 
change has been made to facilitate rapid loading by the introduction 
of two widely separated side doors for entrance and for exit, both only 
one step from street level. 

The new car has been built up from the bodies of two short open 
cars from which the platforms had been removed. The two bodies 
were set end to end and connected by steel-plate drop sills which form 
a centre well 13 ft. long between the two bodies. The trucks are 
located approximately at the centre of each half of the car so that by 
balancing the weight over each truck as a fulcrum the tensile strains 
in the framing under the well are reduced to a minimum. In the 
present car the floor of this well is 17 in. above the top of the rail. 
and it is reached by one step from the street. The floors of the end 
portions are 30 in. above the rail. 

The stairs leading up to and down from the upper deck are 18 in. 
wide, this being necessitated on account of the narrow car bodies out 
of which the new car was constructed. They are made with 9 in. 
rise and 8 in. tread, the latter having a 1 in. overhang to provide 
ample foot space. At the bottom the stairs terminate on a platform 
6 in. above the floor level. This is guarded from the door by a railing 
so that passengers descending are turned in toward the centre of the 
car before they reach the exit door. This arrangement prevents 
wrong use of the exit door and stairs by entering passengers, as any- 
one entering the car by the exit door is compelled to move in to the 
centre of the car and thus comes under the eyes of the conductor 


FIRST FLOOR SEATING PLAN 


SECOND FLOOR SEATING PLAN 
Fig. 2. — PirrTsBURG. DOUBLE-DOOR DOUBLE-DECK CAR. 
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before the stairs are accessible. Hand-rails just above the average 
height of the hips are provided, and vertical posts are located as 
hand-holds both at the top and at the bottom of the stairs. From 
the well in the centre of the car access to the raised portions of the 
lower deck is obtained by a short ramp which makes the step from the 
floor of the well to the aisle between seats only 10 in. 

The overall height of 14 ft. 3 in. is not much greater than that of 
standard car. In fact there is ample room for the installation of a 
trolley pole when the car is equipped for self-propulsion instead of 
being used as a trailer as at present. When the car is self-operated, 
head room for the motorman on the lower deck will either be pro- 

| vided by an extension of the longitudinal centre seats at the ends of 
| the upper deck or else a permanent seat for him will be installed on 
the lower deck, and he will operate the car while seated. 

The arrangement of seating the passengers on the lower deck at 
the outside facing in and those on the upper deck along the centre 
line of the car facing out takes advantage to a marked extent of the 
difference in height between a seated and a standing man. The feet 
of the passengers on the upper deck are over the heads of the seated 


passengers below, while the heads of standing passengers on the first. 


floor are actually higher than the feet of passengers on the deck above. 
Thus the car is two full stories in height only over the well, 


which occupies 13 ft. of the centre portion of the lower deck. 


At the two ends the car is, to all intents, only one and one-half 
stories high. 


Two side-doors. one for entrance and one for exit, are located at the. 


extreme end of the well. 'These doors are pneumatically operated 
and manually controlled, the entrance door by the condu^tor and the 
„exit door by the motorman. It wes realised that with a doub!'e-Ceck 
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car it was of utmost importance to get everyone as close to the 
entrance and exit doors as possible. For this reason the stairways 
were centrally arranged, one stairway being used for passengers 
entering the upper deck and the second stairway for passengers 
leaving it, the use of each stairway to be reversed when the direction 
of the car was changed. Separate stairways for entering and for 
leaving passengers were considered to be essential. 

It will be seen from the plan of the lower deck (Fig. 2) that the 

conductor stands about midway of the entrance door, and people 
desiring to go upon the upper deck turn to the right and pass up the 
stairway on the far side of the car. People desiring to go to the rear 
end of the lower deck turn to the left and pass to the rear, while those 
who wish to go to the front portion of the lower deck tum to the 
right. 
An important consideration which came up in the study of the 
problem was the desirability of decreasing the amount of work 
assigned to the conductor on account of the greatly increased number 
of passengers ; and the plan was finally adopted of having the motor- 
man take care of the leaving passengers, thus permitting the con- 
ductor to look after only the entering passengers and the collection 
of fares. The rear door is made the entrance and the front one, 
which can be easily watched by the motorman by means of mirrors 
set at the proper angle, is the exit. A study of this feature is being 
made, and in future probably the exit will be at the front corner of the 
car and the entrance at the exact centre. 

The accessibility of the upper deck is undoubtedly the most interest- 
ing of the features in the general design. Starting at the fare box, 
passengers reach the foot of the stairs in two horizontal steps, one of 
which includes a 6 in. rise to the low platform. After a right-angle 
turn on the platform, passengers mount a straight stairway of eight 
9 in. risers and are then on the second floor. The necessary horizontal 
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travel to reach this point amounts to 9 ft., including the stairs, and the | and frame were very materially reduced. This enabled it to be 
total rise is 6 ft. 6 in. After the upper deck is reached the horizontal | carried upon a 24 in. wheel with 3j in. clearance or upon a 22 in. 
travel to the furthest seat is 25 ft. In leaving the upper deck from | wheel with 2} in. clearance. 

this seat the passenger travels a horizontal distance on the second With the development of a small motor it became possible to equip 
floor of 18ft. From the head of the exit stairs to the exit door the | the low-floored Pittsburg trailers (50 of which were put in service 
horizontal distance is 11 ft., including the stairway, and at no time , two years ago) as motor cars, and on one of them the underframing 
does the leaving passenger cross the path of those mounting the | has been strengthened as necessary and the seating plan rearranged 
entrance stairs or entering the car. to make room for a motorman. This trailer body has been mounted 

The use of the two wide doors in the side of the car, both of which | on trucks having 24 in. wheels with one of the new motors on each 
-are only one step from the ground, is also an unusual development. | axle, and has resulted in a low-floor, centre-entrance car, weighing, 
While their use is an essential feature of the new car, the same scheme | fully equipped, only 32,650 lb. Since the seating capacity is 67 the 
can be applied to low-floor single-deck cars. astonishing figure of 487 lb. per seat is obtained, notwithstanding the 

The lower deck has longitudinal seats at one end and cross seats | fact that every stress member on the car has been designed with a 
at the other, with the object of trving out the relative advantages of | factor of safety of at least five. 
the two styles. The actual height from the seat-floor of the lower No well is installed in the centre of the car. The whole floor has 
deck to that of the upper is only 5 ft. 1 in., but as this restricted height | been made practically level, primarily for the purpose of reducing 
interior accidents occurring through passengers being thrown by 
sudden stops and starts. There is, however, a short inciine from the 
top of the step to the centre line of the floor. Incidentally this 
permits the installation of the auxiliary equipment underneath the 
car in the usual manner. 

Of the car body the most novel feature is the seating arrangement. 
Longitudinal seats are extended along both sides of the car and 
around the rear end, as the car is equipped for single-end operation. 
At the front end four seats are cut out to provide room for the con- 
troller and brake valve, but one of these is saved by locating a single 
seat on a stanchion just behind the motorman. No compartment 
for the motorman is provided, but a drop curtain on the stanchion 
behind him shields him from the glare of the interior lighting. 

At each end of the wide space provided between the longitudinal 
seats are placed two intermediate seats which stand lengthways with 
the car. One of these seats three and the other two passengers. 


ee 


Fic. 3.—New PITTSBURG MOTOR. 


occurs only over the outer 2 ft. of the car, where the lower deck 
seats are located, there is no interference. In taking a seat a pas- | The seats are slightly to one side of the centre line of the car, the seat 
senger naturally stoops over, and this tendency prevents h:m from | backs being so located that there is ample room for passengers on the 
striking his head against the depressed portion of the floor above. | longitudinal side seat behind them. 

Removable seats are placed opposite the unused entrance and exit The seating capacity of the car is 67, an unusual figure for a 45 ft. 
doors, and there is one alongside of the exit stairway. The conductor | car. The standing capacity is 46, making a total load of 113. It is 
is located in the space opposite to the entrance door and beyond the | quite customary for the car to get loads during the rush-hour varying 
centre line of the car. This affords an opportunity for six passengers | from 105 to 110 passengers. | 

to board the car at one time without getting past the conductor, as The motor, which is illustrated in Fig. 3, is of the inside-hung, 
the doors are wide enough to accommodate a double file of people. | spring-supported type, and has a nominal rating of 30 H.P. for one 
p The upper deck is provided with two longitudinal seats set back | hour with 75 deg. temperature rise. Its complete weight without 
to back extending nearly the full length of each half of the car. There | gear and gear case is 1,484 1b. The field frame is of soft steel, cast 
is also a cross seat for two passengers at the end of each stair well. | in ona piece, of the box type, and is approximately octagonal in 
‘The seating capacity of the upper deck is 52 and of the lower deck, | shape, extending over the axle. To the extension the axle caps are 
as at present arranged, 60. If, as is likely, the all-longitudinal | bolted, thus relieving the axle-cap bolts of strain. At each end of 
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arrangement is found best and is finally installed, the seating capa- | the magnet frame there is a large bored opening through which 
city will be reduced to 58. However, in this case it becomes possible | the armature pole-pieces, and field coils may be removed. These 
to instal “ intermediate " seats such as are used in the “ low-tloor " | openings are closed by solid housings, carrying the shaft, solid bear- 
car described below, and thus more than make up for the difference. | ings and oiling arrangements. 


"The estimated weight of the car, including equipment, is only 375 lb. The four main pole-pieces are built up of laminated sheet steel, 

per seated passenger (assuming 112). This is based on the weight | riveted to heavy end plates, and are bolted to finished seats on the 

-of the “ low-Hoor,”’ single-deck car, which weighs 487 lb. per seat. frame, thus making a good magnetic fit. The commutating poles 
The present car has been built purely for experimental purposes, | are of steel. 

and is in regular service on different lines in Pittsburg, especially | With the asbestos heat-proof insulation, which has been used in 


upon those which have an enormously heavy rush-hour traffic. The | Pittsburg for some time, it is believed that the rated capacity of the 
greatest load carried in actual service up to the present is 184, | motors can be greatly exceeded even for normal operating conditions, 
although the maximum capacity is 208. as the temperature ceases to become the limiting factor. Instead, 
the saturation of the poles appears to be the only limit to the new 
PrrrsBuRG. Low-Froon Can. motor's capacity, and for this reason they were designed with exceed- 

The feature of this car is the fact that the low step has not been | ingly liberal magnetic cross-sections. The railway company's 
ob:ained by radical innovation in car-body design but by developing , officials are now carrying out exhaustive tests upon the motors. The 
a lilliputian motor of enormously increased unit output. This motor , car has been in daily service since July 7, and temperature readings 
was designed generally along standard lines, except that it was in- | on the motors have been taken regularly at the end of the evening 
creased in length along the shaft and the diameters of both armature | rush-hour run, after the car has been in normalserviceallday. Atno 
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time has the temperature rise, with a single car operation, exceeded 
55°C. When the car has been running all day and has then taken a 
trailer for a record trip lasting for a period varying from 1 to 14 hours, 
the maximum temperature rise found so far has been 68?C. 

The effect of rolling friction with the small wheels does not appear 
to be of appreciable importance. The average power required on one 
line during an eight-day test was 139 watt-hours per ton-mile. This 
line has a scheduled speed of 9-52 miles per hour, and averages seven 
stops per mile. On the line on which the car is now running, the 
power consumption, averaged for a three-day test, was found to be 
125-8 watt-hours per ton-mile, the scheduled speed being 9-72 miles 
per hour, and the stops per mile 6-4. The difference between the two 
figures is due to the greater opportunity for coasting on the latter run. 
As now geared, the starting is very easy, although the acceleration 
is rapid. 
ST. Louis CENTRE-ENTRANCE TRAILER. 

A new type of trailer has recently been put into service by the 
United Railways Co., of St. Louis. The car (Fig. 4) has been built 
with a low main floor, obtained by the use of a shallow floor framing 
and by the use of low trucks with wheels 22 in. in diameter. Entrance 
and exit are afforded by means of a singie-centre door, opposite which 
is a well, or depressed portion of the main floor of thecar. This well. 
together with the reduced height of the main floor, enables the first 
step from the street into the car to be maintained at llin. The 
centre well is unusual, in that it does not extend across the full width 
of the car. 

The seats are arranged transversely along both sides of the car, 
but at each end of the car a semi-circular end seat is bracketed from 
the end and corner posts. 

The seating capacity is 68, although the overall length is onlv 
45 ft. Of the seated passengers, 52 are seated in the cross seats and 
thus face forward. In the semi-circular end seats eight passengers 
face sidewavs, four in the front of the car face backward and four in 
the back of the car face forward. 

Passengers enter and leave the car through the single centre door. 
This door is 4 ft. wide, and is operated in halves. It gives access to 
the centre well, which is 6 ft. long and extends in for 5 ft. 8 in. from 
the side of the car. The height of the step from the well to the main 
floor of the car is 12 in. There is standing space in this well for eight 
passengers, so that this number can be loaded, the door closed and the 
car Started before fares are collected. "The conductor is located 
behind the fare box, protected by a semi-circular railing, and behind 
the fare box is an emergency hand-brake. 

The floor is sloped up from the centre well to the body bolsters, so 
that while the floor elevation at the well is 24 in., this height is in- 
creased to 26} in. above the rail at both bolsters. There is also a 
rise of 1 in. at the entrance vestibule or well, so that the maximum 
height of the well is 12 in. above the rail, although the step from the 
street is but 11 in. The minimum height of the main floor above the 
rail is 24 in. 

The weight of the body and trucks complete, including one auto- 
matic coupler and one dummy coupler, is 22,500 lb., giving the 
extremely low weight of 331 lb. per seated passenger. This figure, 
however, is only estimated. 

The overall width of 8 ft. 10,‘, in. is unusual, but owing to the | 
fact that the car is to be used strictly for single-end operation, it has 
been possible to overcome the liability of interferences due to the 
great width by offsetting the car 2 in. over the centre line of the 
trucks. The car, which is only intended to be used during rush hours. 
is warmed by means of a force-draught, hot-air heater, and is venti- 
lated by eight 6 in. natural-draught ventilators placed in the roof. 


THE MERCURY BREAK FOR WIRELESS TELEGRAPHY. 
BY PHILIP R. COURSEY, B.SC. 


Towards the end of December last I read a Paper before the 
Students’ Section of the Institution of Electrical Engineers 
(Dr. J. Erskine Murray being in the chair) entitled “ Some 
Experiments with Wireless Telegraphy Transmitters,” in 
which were given the results of tests made by Mr. G. G. Dawson 
and myself on some wireless transmitting apparatus, par- 
ticularly on an arrangement that had been constructed for 
the purpose of obtaining high-voltage current suitable for use 
with a spark-gap transmitter from a 240-volt direct-current 
supply circuit. This apparatus was devised after the use of a 
motor-driven commutator converter for converting the direct 
current to alternating current, which could then be transformed 


up in the usual way with an iron-cored transformer, had not 
proved as satisfactory in operation as could be desired, chiefly 
on account of trouble with the commutator and the arcing that 
frequently occurred at the contact brushes. "This second type 
of apparatus was called the mercury-jet, or mercury-break 
converter. 

It was subsequently found that this apparatus possessed 
other properties than were at first suspected, and so a descrip- 
tion of it is given in the following article, together with the . 
results of some tests that have since been carried out with it. 
The apparatus is specially useful for small power wireless 
installations, for short distance transmission and for experi- 
mental purposes, where a direct-current supply is available 
in cases where the expense of installing a motor-alternator set 
is not warranted. 

The apparatus consists of a motor-driven mercury jet break, 
or interrupter, which, when combined with a condenser, con- 
verts straight from .the direct-current supply to alternating 
current at from 10,000 to 50,000 œ, and this can then be trans- 
formed up to a voltage suitable for use with a spark-gap trans- 
mitter by means of an air-core transformer, or jigger, thereby 
avoiding all iron losses and rendering the apparatus very much 
smaller and less costly to construct for a given power output. 

The mercury break was constructed as follows: A piece of 
steel rod, A, Fig. 1, was turned to the shape there shown, and 


Fic. 1.—GENERAL ARRANGEMENT CF MERCURY BREAK. 


was drilled with two holes, BC and DE in the figure, which 
terminate at their upper ends, C and E, in two Jet holes per- 
pendicular to the axis of the rod, and about ṣẹ in. diameter. 
This rod forms the mercury pump, and when mounted between 
bearings F and G—the lower end dipping into mercury con- 
tained in the glass jar H—and driven by a motor, it pumps 
mercury up through the holes BC and DE by centrifugal 
action, and causes the revolving jets of mercury from C and E 
to impinge on the ring of contacts, K, K, of which there are 
eight, equally spaced round the circle. N is a small vane to 
prevent the whole mass of mercury being carried round by the 
rotation of the pump. The complete pump is mounted in the 
glass Jar 1n the manner shown, all the parts being fixed to the 
upper (insulating) cover P, which is bolted down to the base 
with four steel rods. The usual level of the mercury is shown 
at OO. Tubes are also provided in the cover for leading coal 
gas through the jar when the break is in operation, so as to 
prevent oxidation of the mercury. This break is belt driven 
from a small direct-current shunt motor at speeds which can 
be varied from about 1,000 to over 4,000 revs. per min. 

The connections may be arranged in either of two ways, both 
of which are shown in Fig. 2. Connection (a) is called the 
“ charge and discharge " connection, and (b) the *' discharge" 
connection. 

In these diagrams, R is the resistance in the main leads, A, 
is the direct-current ammeter, L,, L4.are choking inductances 
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in the main leads, C, is the primary circuit condenser (generally 
about 24 mfds. used), B is the mercury break described above, 
and J is the main jigger or transformer, having a primary, Lg, 
and a secondary, L,, feeding the condenser C,, across which is 
shunted the spark-gap F in series with the transmitting Jigger 
primary L, the secondary L,, of which is connected in the 
aerial circuit AE, with the variable tuning inductance L, A 
signalling key may be inserted at K instead of the switch shown. 
In Fig. 2 (a)—the charge and discharge connection—the 
eight contacts of the break are divided into two sets of four 
each connected alternately to terminals marked T, and T,, 
one of these being connected to the supply and the other to 
the discharge circuit C L}. a8 shown. Terminal T; is connected 
tothe mercury. The mode of operation is as follows: As the 
Jet revolves (it is frequently more convenient to use one jet 
only) it connects the condenser C, first to the supply to charge 
it, and then discharges it through the jigger primary La. The 
circuit C,L4 contains capacity and inductance. and, since the 
resistance 1s made low, the condenser discharge through it is 
oscillatory, with a frequency given approximately by 


5 « 10° 
4 Cil 
In the apparatus as generally used for these experiments, C, is 
about 2-7 mfds.. and L4 about 13.000 em. ; hence the discharge 
frequency is about 30,000 ^v, 
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Fic. 2.—CoNNEcTIONS OF MERCURY BREAK. 


In the discharge connection, Fig. 2 (b), the condenser is 
permanently connected to charge across the supply voltage, 
and the break B periodically discharges it through the jigger 
primary Le, the frequency of this discharge being the same as 
before—viz,, about 30,000^» for the usual arrangement. 

The jigger secondary L, feeds the condenser C, forming part 
of the high frequency transmitting oscillatory circuit C,L, ; 
and hence, for best effects, the circuit C,L, should be resonated 
with the circuit C,L,—i.e., L=”, from which L,, the secon- 

2 
dary inductance, can be determined, the value of C, being fixed 
by the wave-length of signals that it is desired to transmit. The 
remainder of the circuit is the same as that usually employed 
for spark transmitters, and so need not be described more fully. 
In our case, C, —0-02 mfd., from which it is seen that L, should 
2-7 x 13,000 


0-02 


be made — = 1,750,000 cm. 


In the tests made with the apparatus it was found that the 


discharge connection gave the best results, the value of Ag } 
(Fig. 2) being always greater than with the charge and discharge | 
connection. This is probably due to leakage of the charge of 


the condenser between the periods of charge and of discharge 
through the jigger ; and also to the fact that with the discharge 


Table I. 
D.C. supply | Supply leads| Condenser | , 
Meck on current, inductance, | discharge MEM rane 
congener? A, i current, A, | AS 
(amps.). (henries). (amps.). ': 1 
100 ( 2:5 0 13-2 5:28 
110 2:2 0-0343 15:1 6-86 
100 2-1 0-0535 154  ' 736 
95 2-05 0:103 15:8 7-74 
93 2-0 0-143 15:9 | 1:95 
90 | 2-0 0-193 15-4 | 7:70 
85 20  ! 0327 14-9 745 
Table II. 
C R D.C. | Condenser | Current ratio, 
ua. y? supply | discharge A. 
HUN current, A ! current, A,. | we 
0-06 0-10 1-10 11-0 
(5 0:35 2-08 5:04 
1-0 0-75 9-80 | 3-7 
1-5 0-90 2.55 | 2-61 


connection some current from the supply mains also flows 
through the coil L4 each time the break closes the circuit. 
The charge and discharge connection is, however, the better 
as far as efliciency goes, as. since in the charge position the 
cond¢rs?r alone is on the mains, the leads resistance R can be 


Ratio A,/A, 


0:2 
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Capacity in microfarads, 
Fic. 3.—CuRVE CONNECTING CAPACITY WITH Ratio Aj A, 

FOR INDUCTANCE=— 7,500 CM. 


The equation of this curve is found to be AJA — e? 174C. 


rv 11 r2 13 14 1$ 


made zero, and the loss there avoided ; and probably if the 
condenser were better insulated than it was during these tests 
the discharge currents would have been considerably larger. 

In the course of tests conducted with the break it was found 
that the value of the inductance L,, L, in the main leads had 
considerable effect on the value of the condenser discharge 
current A,. This is probably due to the fact noticed by Mr. 
Galletti (see THE ErEcTRICIAN, Vol. LXVI., p. 570, January, 
1911) that the value of the supply leads inductance affects 
the curve of rise of the supply current to charge the condenser, 
and that a kind of resonance exists between the forms of the 
waves of the currents in the supply circuit and in the condenser 
discharge circuit, although the supply currents are unidirec- 
tional. 

Some readings showing this effect are given in Table I., from 
which it is seen that a decided maximum occurs in the value of 


5 AG condenser discharge current : 
the ratio - ef - v = em) for an inductance 
1\ supply current 


of about 0-14 henry. 

An interesting point that was found in the tests was the 
variation of the above-mentioned ratio A,/A, with the value of 
the primary capacity C, (Fig. 2), a few typical readings being 
given in Table II., and a curve plotted from them in Fig. 3. The 
equation of this curve was found to be A,/A,=e7°!", where 
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«=the base of the Neperian logarithms and C is the capacity 
in microfarads, though the exact meaning of it is difficult to say. 

The speed at which the break is run was also found to have 
a considerable effect on the ratio A,/A,, as shown by the curve 
given in Fig. 4 for three different values of the supply leads 
inductance. These show a maximum current ratio for speeds 
in the neighbourhood of 3,000 to 4,000 revs. per min. One 


Ratio A,/A,. 


2000 2500 3000 3500 4000 4500 5000 
Speed of Break (R.P.M.) 
Fia. 4.—CURVES SHOWING VARIATION OF CURRENT Ratio A,/A, WITH 


SPEED OF BREAK FOR DIFFERENT INDUCTANCES IN THE MAIN LEADS. 
Curve A =main leads inductance=0; Curve B»main leads inductance=0'04 henry ; 


‘Ourve O=main leads inductance—0:15 henry ; capacity =1°0 mfd. 


cause for the decrease of A,/A, for speeds much above 4,000 
revs. per min. is probably that the mercury jets begin to be 
broken up by their high velocity, and so the discharge current 
becomes more irregular. Although this may not be the only 
cause, and does not explain why there should be least sparking 


in the break when it is runnirg at the best speed. 
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Fia. 5. —RESONANCE CURVES FOR CIRCUITS OF MERCURY BREAK. 


Resonance curves of the various circuits have also been 
taken, and are given in Fig. 5. Curve A is the resonance curve 
for circuit I., and gives a logarithmic decrement of 0-62; B is 
the curve for the secondary circuit II. when feeding the con- 
denser C, alone, circuits III. and IV. being disconnected ; 
while C is the curve for the same circuit when circuits III. and 
IV. are in operation, and shows an increased damping due to 


the absorption of power by these circuits, the logarithmic 
decrement being 0:52. Curve D is a resonance curve for 
circuit III. Hence, from these curves, it is seen that the 
primary or exciting circuit (No. I.) is somewhat more damped 
than the secondary circuit (II.), showing that probably some 
quenching action takes place in the mercury break, the excita- 
tion being more in the nature of an impact than that of the 
Marconi spark discharger (in which the primary is less damped 
than the secondary), but is not damped so heavily as to cause 
the quenching that takes place in a Lepel or Telefunken 
oscillator, in which the primary is very much more damped 
than the secondary, thus placing the mercury break, as a 
generator of high-frequency oscillations, intermediate between 
these two distinctive types. 

In conclusion, I have to thank Prof. Fleming, Mr. Clinton 
and Mr. Dyke, of University College, London, for permission 
to use the college laboratories and apparatus, and for assistance 
| in carrying out the tests. 


PROF. CALLENDAR'S ADDRESS TO SECTION A 
OF THE BRITISH ASSOCIATION.* 


After referring to the names of those distinguished physicists who 
had died since the last meeting, including Chrystal. Brown, Sunder- 
land and Osborne Reynolds, the president mentioned the remarkable 

activity which had taken place during the past year in the domain 
of mathematical and physical sciences, if that activity could be 
measured by the importance of the various gatherings that had taken 
place for the general advancement of science. He then continued : 
I propose to consider on the present occasion some of our fundamental 
ideas with regard to the nature of heat. and in particular to suggest 
that we might with advantage import into our modern theory some 
of the ideas of the old caloric or material theory which has for so long 
a tim? been forgotten and discredited. In so doing I may appear to 
many of you to be taking a retrograde step, because tho caloric theory 
is generally represented as bing fundamentally opposed to the 
kinetic theory and to the law of the conservation of energy. I would, 
therefore, remark at the outset that this is not necessarily the case, 
provided that the theory is rightly interpreted and applied in accord- 
ance with experiment. Mistakes have been made on both theories, 
but the method commonly adopted of selecting all the mistakes made 
in the application of the caloric theory and contrasting them with the 
correct dedu^tions from the kinetic theory has created an erroneous 
impression that there is something fundamentally wrong about the 
caloric theory, and that it is in the nature of things incapable of 
correctly representing the facts. I shall endeavour to show that this 
fictitious antagonism between the two theories is without real founda- 
tion. They should rather be regarded as different ways of describing 
the same phenomena. Neither is complete without the other. The 
kinetic theory is generally preferable for elementary exposition, and 
has come to be almost exclusively adopted for this purpose ; but 
in many cases the caloric theory would have the advantage of em- 
phasising at the outset the importance of fundamental facts which 
are too often obscured in the prevailing method of treatment. 

The greatest contribution of the caloric theory to thermodynamics 
was the production of Carnot’s immortal '* Reflections on the Motive 
Power of Heat." It is one of the most remarkable illustrations 
of the undeserved discredit into which the caloric theory has fallen, 
that this work, the very foundation of modern thermodynamics, 
should still be misrepresented, and its logic assailed, on the ground 
that much of th» reasoning is expressed in the language of the caloric 
theory. The first difficulty felt by the student in regarding caloric 
as the measure of hoat quantity is that when two portions of the 
same substances, such as water, at different temperatures are mixed, ` 
the quantity of caloric in the mixture is greater than the sum of the 
quantities in the separate portions. The same difficulty was encoun- 
tered by Carnot from the opposite point of view. The two portions 
at different temperatures represented a possible source of motive- 
power. The question which he asked himself may be put as follows: 
“ If the total quantity of caloric remained the same when the two 
portions at different temperatures were simply mixed, what had 
become of the motive-power wasted ? " "The answer is that caloric 
is generated, and that the quantity generated is such that its energy 
is the precise equivalent of the motive-power which might have been 


* Abstract of an address delivered yesterday to Section A of the 
British Association, by Prof. H. L. Callendar, LL.D., F.R.S. 
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obtained if the transfer of heat had been effected by means of a 
perfect engine working without generation of caloric. The caloric 
generated in wasting a difference of temperature is the necessary and 
appropriate measure of the quantity of heat obtained by the degrada- 
tion of available motive-power into the less available or transformable 
variety of heat energy. 

The processes by which calorie is generated in mixing substances at 
different temperatures, or in other cases where available motive- 
power is allowed to run to waste, are generally of so turbulent a 
character that the steps of the process cannot be followed, although 
the final results can be predicted under given conditions from the 
energy principle. Such processes could not be expected 4 priori to 
throw much light on the nature of caloric. The familiar process of 
conduction of heat through a body, the parts of which are at different 
temperatures, while equally leading to the generation of a quantity 
of caloric equivalent to the motive-power wasted, affords better 
promise of elucidating the nature of caloric. owing to the comparative 
simplicity and regularity of the phenomena, which permit closer 
experimental study. The earliest measurements of the relative 
conducting powers of the metals for heat and electricity showed that 
the ratio of the thermal to the electric conductivity was nearly the 
same for all the pure metals. and suggested that, in this case, the 
carriers of heat and electricity were the same. Later and more 
accurate experiments showed that the ratio of the conductivities 
was not constant, but varied nearly as the absolute temperature. At 
first sight this might appear to suggest a radical difference between 
the two conductivities, but it results merely from the fact that heat 
is measured as energy in the definition of thermal conductivity. 
whereas electricity is measured as a quantity of fluid. 1f thermal 
conductivity were defined in terms of calorie or thermal fluid. the 
ratio of the two conductivities would be constant with respect to 
temperature almost, if not quite. within the limits of error of experi- 
ment. On the hypothesis that the carriers are the same for electricity 
and heat, and that the kinetic energy of each carrier is the same as 
that of a gas molecule at the same temperature, it becomes possible, 
on the analogy of the kinetic theory of gases, to calculate the actual 

value of theratioof the conductivities. The value thus found agrces 
closely in magnitude with that given bv experiment, and may be 
regarded as confirming the view that the carriers are the same, 
although the hypotheses and analogies invoked are somewhat 
speculative. 

When the electrons or corpuscles of negative electricity were 
discovered it was a natural step to identify them with the carriers 
of energv. and to imagine that a metal contained a large number 
of such corpuscles, moving in all directions and colliding: with each 
other. and with the metallic atoms, like the molecules of a gas on 
the kinetic theory. If the mass of each carrier were -hyg of that 
of an atom of hydrogen, the velocity of O°C. would be about 60 ni'es 
a second, and would be of the right order of magnitude to account 
for the observed values of the conductivities of good conductors, on 
the assumption that the number of negative corpuscles was the same 
as the number of positive metallic atoms, and that the mean free 
path of each corpuscle was of the same order as the distance between 
the atoms.  Thesame hypothesis served to give a qualitative account 
of thermo-electrie phenomena, such as the Peltier and Thomson 
effects. and of radiation and absorption of heat. though in a less 
satisfactory manner. When extended to give a consistent account 
of all the related phenomena. it would appear that the number of free 
corpuscles required is too large to be reconciled. for instance, with the 
observed values of the specitic heat. on the assumption that each 
corpuscle possesses energy of translation equal to that of a gas 
molecule at the same temperature. 

Sir J. J. Thomson has accordingly proposed and discussed another 
possible theory of metallic conduction, in which the neutral electric 
doublets present in the metal are supposed to be continually inter- 
changing corpuscles at à very high?rate. Under ordinary conditions 
these interchanges take place indifferently in all directions, but under 
the action of an electric field the axes of the doublets are supposed 
to become more or less oriented, as in the Grotthus-chain hypothesis 
of electrolytic conduction, producing a general drift or current pro- 
portional to the field. This hypothesis, though fundanentally 
different from the preceding or more generally accepted view, appears 
to lead to practically the same relations, and is in some ways pre- 
ferable. as suggesting possible explanations of difficulties encountered 
by the first theorv in postulating so large à number of free negative 
corpuscles. On the other hand, the second theory requires that each 
neutra! doublet should be continually ejecting corpuscles at the rate 
of about 10% per second. There are probably elements of truth in 
both theories, but, without insisting too much on the exact details 
of the process, we may at least assert with some confidence that the 
corpuscles of caloric which constitute a current of heat in a metal 
are very closely related to the corpuscles of electricity, and have an 


equal right to be regarded as constituting a material fluid possessing. 
an objective physical existence. 

If I may be allowed to speculate a little on my own account (as 
we are all here together in holiday mood, and vou will not take 
anything I may say too seriously), I should prefer to regard the mole- 
cules of caloric, not as being identical with the corpuscles of negative 
electricity. but as being neutral doublets formed by the union of a 
positive e and negative corpusclc, in much the same way as a molecule 
of hydrogen is formed by the union of two atoms. Nothing smaller 
than a hydrogen atom has vet, so far as I know, been discovered with 
a positive charge. "This may be merely a consequence of the limita- 
tions of our experimental methods, which compel us to employ metals 
to so large an extent as electrodes. In the symmetry of Nature it is 
almost inconceivable that the positive corpuscle should not exist, 
if only as the other end of the Faraday tube or vortex filament rep-e- 
senting a chemical bond. Prof. Bragg has identified the X or y rays 
with neutral corpuscles travelling at a high velocity, and has main- 
tained this hypothesis with brilliant success against the older view 
that these rays are not separate entities, but merely thin, spreading 
pulses in the wether produced by the collisions of corpuscles with matter. 
I must leave him to summarise the evidence, but if neutral corpuscles 
exist, or can be generated in any way. it should certainly be much 
easier to detach a neutral corpuscle from a material atom or molecule 
than to detach a corpuscle with a negative charge from the positive 
atom with which it is associated. We should therefore expect 
neutral corpuscles to be of such exceedingly common and universal 
occurrence that their very existence might be overlooked, unless they 
happened to be travelling at such exceptionally high velocities as are 
associated with the «4 rays. According to the pulse theory, it is 
assumed that all 4 rays travel with the velocity of light. and that 
the enormous variations observed in their penetrative power depend 
simply on the thickness of the pulse transmitted. On the corpuscular 
theory, the penetrative power, like that of the a and 8 ravs, is a ques- 
tion of size, velocity, and electric charge. Particles carrving electric 
charges, like the a and B rays, lose energy in producing ions by their 
electric field, perhaps without actual collision. Neutral or y rays do 
uot produce ions directly, but dislodge either y rays or 8 rays from 
atoms by direct collisions. which are comparatively rare. The 8 rays 
alone, as C.T.R. Wilson's photographs show, are responsible for the 
ionisation. Personally, I have long been a convert to Prof. Bragg's 
views on the nature of X rays, but even if we regard the existence 
of neutral corpuscles as not vet definitely proved. it is, I think, 
permissible to assume their existence for purposes of argument, in 
order to see whether the conception may not be useful in the inter- 
pretation of physica] phenomena. 

If, for instance, we assume that these neutral corpuscles or molecules 
of calorie exist in conductors and metallic bodies in a comparatively 
free state of solution, and are readily dissociated into positive and 
negative electrons owing to the high specifie inductive capacity 
of the medium, the whole theory of metallic conduction follows 
directly on the analogy of conduction in electrolytic solutions. 
But, whereas in electrolytes the ions are material atoms moving 

through a viscous medium with comparatively low velocities, the 
ions in metallic conductors are electric corpuscles moving with high 
velocities more after the manner postulated in the kinetic theory of 
gases. It is easy to see that this theory will give similar numerical 
results to the electronic theory when similar assumptions are made 
in the course of the work. But it has the advantage of greater lati- 
tude in explaining the vagaries of sign of the Hall effect, and many 
other peculiarities in the variation of resistance and thermo-electric 
power with temperature. For good conductors, like the pure metals, 
we may suppose, on the electrolytic analogy, that the dissociation is 
practically complete, so that the ratio of the conductivities will 
approach the value caleulated on the assumption that all the carriers 
of heat are also carriers of electricity. But in bad conductors the 
dissociation will be far from complete. and it is possible to see why. 
for instance, the electrie resistance of cast iron should be nearly 
IO times that of pure iron, although there is comparatively little 
difference in their thernial conductivities. The numerical magnitude 
of the thermo-electric effect. which is commonly quoted in explana- 
tion of the deviation of allovs from the electronic theory, is far too 
small to produce the required result ; and there is little or no corre- 
spondence between the thermo-electric properties of the constituents 
of alloys and the variations of their electric conductivities. 

One of the oldest difficulties of the material theory of heat is to 
explain the process of the production of heat by friction. The appli- 
eation of the general principle of the conservation of energy leads 
to the undoubted conclusion that the thermal energv generated is 
the equivalent of the mechanical work spent in friction, but throws 
little or no light on the steps of the process, and gives no information 
with regard to the actual nature of the energy produced in the form 
of heat. It follows from the energy principle that the quantity of 
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caloric generated in the process is such that its total energy at the final 
temperature is equal to the work spent. If a quantity of caloric repre- 


sents so many neutral molecu!es of electricitv, one cannot help asking 
where they came from,and how they were produced. It is certain 
that in most cases of friction, wherever slip occurs, some molecules 
are torn apart, and the work spent is represented in the first instance 
bv the separation of electric ions. Some of these ions are permanently 
separated as frictional electricity, and can be made to perform useful 


work ; but the majority recombine before they can be effectively 
The 
recombination of two ions is generally regarded simply as reconsti- 


tuting the original molecule at a high temperature, but in the light 
It is generally 


separated, leaving only their equivalent in thermal energy. 


of recent discoveries we mav perhaps go a step farther. 


admitted that X or + rays are produced by the sudden stoppage of 
a charged corpuscle, and Lorentz, in his electron theory of radiation. 
has assumed that such is the case however low the velocity of the 
A similar effect must occur in the sudden stoppage of a 
pair of ions rushing together under the influence of their mutual 
Rays produced in this way would be of an exceedingly 


electron. 


attraction. 
soft or absorbable character, but they would not differ in kind from 


those produced by electrons, except that their energy, not exceeding 
that of a pair of ions, would be too small to produce ionisation, so 
If the X ravs are 


corpuscular in their nature, we cannot logically deny the corpuscular 

We know that X rays 
continually produce other X rays of lower velocity. The final stage 
is probablv reached when the average energy of an X corpuscle or 
molecule of caloric is the same as that of a gas molecule at the same 
tcmperature, and the number of molecules of caloric generated is such 
that their total energy is equal to the work originally spent in friction. 


that they could not be detected in the usual way. 


character even to the slowest moving rays. 


In this connection it is interesting to note that Sir J. J. Thomson, 


in a recent Paper on *' [onisation by Moving Particles,” has arrived, 
on other grounds, at the conclusion that the character of the radiation 


emitted during the recombination of the ions will be a series of pulses, 
each pulse containing the same amount of energy and being of the 
same type as very soft X ravs. If the X ravs are really corpuscular, 
these definite units or quanta of energy generated bv the recombina- 
tion of the ions bear a close resemblance to the hypothetical molecules 
of caloric. 

It may be objected that in many cases of friction, such as internal 
or viscous friction in a fluid, no electrification or ionisation is observ- 
able, and that the generation of caloric cannot in this case be attri- 
buted to the recombination of ions. It must. however, be remarked 
that the generation of a molecule of calorie requires less energy than 
the separation of two ions ; that, just as the separation of two ions 
corresponds with the breaking of a chemical bond, so the generation 
of one or more molecules of caloric may correspond with the rupture 
of à physical bond, such as the separation of a molecule of vapour 
from a liquid or solid. The assumption of a molecular constitution 
for calorie follows almost of necessity from the molecular theories of 
matter and electricity, and is not inconsistent with any well-estab- 
lished experimental facts. On the contrary, the manv relations 
which are known to exist between the specific heats of similar sub- 
stances and also between the latent heats, would appear to lead 
naturally to à molecular theory of caloric. For instance, it has often 
been noticed that the molecular latent heats of vaporisation of 
similar compounds at their boiling points are proportional to the 
absolute temperature. It follows that the molecular latent caloric 
of vaporisation is the same for all such compounds, or that they 
require the same number of molecules of caloric to effect the same 
change of state, irrespective of the absolute temperatures of their 
boiling-points. From this point of view one may naturallv regard 
the liquid and gaseous states as conjugate solutions of caloric in matter 
and matter in caloric respectively. The proportion of calorie to 
matter varies regularlv with pressure and temperature, and there 
is a definite saturation limit of solubility at each temperature. 

One of the most difficult cases of the generation of caloric to follow 
in detail is that which occurs whenever there is exchange of heat by 
radiation between bodies at different temperatures. If radiation 

is an electromagnetic wave-motion, we must suppose that there is 
some kind of electric oscillator or resonator in the constitution of a 
material molecule which is capable of responding to the electric 
oscillations. If the natural periods of the resonators correspond 
sufficiently closely with those of the incident radiation the amplitude 
of the vibration excited may be sufficient to cause the ejection of a 
corpuscle of caloric. It is generally admitted that the ejection of an 
electron may be brought about in this manner, but it would evidently 
require far less energy to produce the emission of a neutral corpuscle, 
which ought, therefore. to be a much more common effect. On this 
view, the conversion of energy of radiation into energy of caloric 
is à discontinuous process taking place by definite molecular incre- 
ments, but the absorption or emission of radiation itself is a con- 


tinuous process, Prof. Planck, bv a most ingenious argument based 
on the probability of the distribution of energy among a large number 
of similar electric oscillators (in which the entropy is taken as the 
logarithm of the probability, and the temperature as the rate of 
increase of energy per unit of entropy), has succeeded in deducing 
his well-known formula for the distribution of energy in full radiation 
at any temperature ; and has recently, bv a further extension of the 
same line of argument, arrived at the remarkable conclusion that, 
while the absorption of radiation is continuous, the emission of 
radiation is discontinuous, occurring in discrete elements or quanta. 
Where an argument depends on so many intricate hypotheses and 
analogies the possible interpretations of the mathematical formule 
are to some extent uncertain ; but it would appear that Prof. Planck's 
equations are not necessarilv inconsistent with the view above ex- 
pressed that both emission and absorption of radiation are continuous, 
and that his elementa quanta, the energy of which varies with their 
frequency, should rather be identified with the molecules of caloric, 
representing the conversion of the electromagnetic energy of radia- 
tion into the form of heat and possessing energy in proportion to their 
temperature. 

Among the difficulties felt rather than explicity stated, in regarding 
entropy or caloric as the measure of heat quantity, is its awkward 
habit of becoming infinite, according to the usual approximate 
formule at extremes of pressure or temperature. If caloric is to be 
regarded as the measure of heat quantity, the quantity existing 
in a finite body must be finite, and must vanish at the absolute zero 
of temperature. In reality there is no experimental foundation for any 
other conclusion. According to the usual gas formule it would be 
possible to extract an infinite quantity of caloric froma finite quantity 
of gas by compressing it at constant temperature. It is true that 
(even if we assumed the law of gasses to hold up to infinite pressures, 
which is far from being the case) the quantity of caloric extracted 
would be of an infinitely low order of infinity as compared with the 
pressure required. But, as a matter of fact, experiment indicates 
that the quantity obtainable would be finite, although its exact valu> 
cannot be calculated owing to our ignorance of the properties ot 
gases at infinite pressures. In a similar way, if we assume that the 
specific heat as ordinarily measured remains constant, or approache3 
a finite limit at the absolute zero of temperature, we should arrive 
at the conclusion that an infinite quantity of caloric would be required 
to raise the temperature of a finite body from 0 deg. to 1 deg. absolute. 
The tendency of recent experimental work on specific heats at low 
temperatures, by Tilden, Nernst, Lindemann, and others, is to show, 
on the contrary, that the specitic heats of all substances tend to 
vanish as the absolute zero is approached, and that it is the specific 
capacity for calorie which approaches a finite limit. The theory 
of the variation of the specific heats of solids at low temperatures is 
one of the most vital problems in the theorv of heat at the present 
time, and is engaging the attention of many active workers. Prof. 
Lindemann, one of the leading exponents of this work, has kindlv 
consented to open a discussion on the subject in our section. We are 
verv fortunate to have succeeded in securing so able an exponent, 
and shall await his exposition with the greatest interest. For the 
present I need only add that the obvious conclusion of the caloric 
theorv bids fair to be completely justified. 

A most interesting question, which early presented itself to Rum- 
ford and other inquirers into the caloric theory of heat, was whether 
calorie possessed weight. While a positive answer to this question 

would be greatly in favour of a material theory, a negative answer, 
such as that found by Rumford, or quite recent!y by Prof. Poynting 
and Phillips. and bv Mr. L. Noutherns working independently, would 
not be conclusively against it. "The latter observers found that the 
change in weight, if anv, certainly did not exceed 1 in 108 per 1°C. 
If the mass of a molecule of caloric were the same as that generally 
attributed to an electron, the change of weight, in the cases tested, 
should have been of the order of 1 in 107 per 1°C., and should not have 
escaped detection. It is generally agreed, however, that the mass of 
the electron is entriely electromagnetic. Any such statement 
virtually assumes a particular distribution of the electricity in a 
spherical electron of given size. But if electricity itself reallv con- 
sists of electrons, an argument of this tvpe would appear to be so 
perfectlv circular that it is questionable how much weight should be 
attached to it. If the equivalent mass of an electron in motion arises 
solely from the electromagnetic field produced by its motion, a neu- 
tral corpuscle of caloric should not possess mass or energy of trans- 
lation as a whole, though it might still possess energy of vibration 
or rotation of its separate charges. For the purpose of mental 
imagery we might picture the electron as the free or broken end of a 
vortex filament, and the neutral corpuscle as a vortex ring produced 
when the positive and negative ends are united ; but à mental picture 
of this kind does not carrry us any further than the sphere coated 
with electricity. except in so far as either image may suggest points 
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for experimental investigation. In our ignorance of the exact 
mechanism of gravity it is even conceivable that a particle of caloric 
might possess mass without possessing weight, though, with the 
possible exception of the electron, nothing of the kind has yet been 
demonstrated. In any case it would appear tnat the mass, if any, 
associated with a quantity of caloric must be so small that we could 
not hope to learn much about it by the direct use of the balance. 

The fundamental propert y of caloric, that its total quantity cannot 
be diminished by any known process and that it is not energy but 
merely the vehicle or carrier of energy, is most simply represented in 
thought by imagining it to consist of some indestructible form of 
matter. The further property, that it is always generated in any 
turbulent or irreversible process, appears at first sight to conflict 
with this idea, because it is difficult to see how anything indestructible 
can be so easily generated. When, however, we speak of caloric as 
being generated, what we really mean is that it becomes associated 
with a material body in such a way that we can observe and measure 
its quantity by the change of state produced. The caloric may have 
existed previously in a form in which its presence could not be 
detected. In the light of recent discoveries we might suppose the 
calorie generated to arise from the disintegration of the atoms of 
matter. No doubt some czloric is produced in this way, but those 
corpuscles that are so strong'y held as to be incapable of detection 
bv ordinary physical methods require intense shocks to dislodge them. 
A more probable source of caloric is the :ether, which, so far as we 
know, may consist entirely of neutral corpuscles of caloric. The 
hypothesis of a continuous zether has led to great difficulties in the 
electromagnetic theorv of light and in the kinetic theory of gases. 
A molecular, or cellular-vortex, structure appears to be required. 
According to the researches of Kelvin, Fitzgerald and Hicks, such en 
ether can be devised to satisfy the requirements of the electro- 
magnetic theory without requiring it to possess a density many times 
greater than that of platinum. So far as the properties of caloric 
are concerned, a neutral pair of electrons would appear to constitute 
the simpest tvpe of molecule, though without more exact knowledge 
of the ultimate nature of an electric charge it would be impossible 
to predict all its properties. Whether an zether composed of such 
molecules would be competent to discharge satisfactorily all the 
onerous functions expected from it may be difficult to decide, but 
the inquiry, in its turn, would probably throw light on the ultimate 
structure of the molecule. 

Without venturing too far into the regions of metaphysical specu- 
lation, or reasoning in vicious circles about the nature of an electric 
charge, we may at least assert with some degree of plausibility that 
material bodies under ordinary conditions probably contain a number 
of discrete physical entities, similar in kind to X-rays or neutral 
corpuscles, which are capable of acting as carriers of energy, and of 
preserving the statistical equilibrium between matter and radiation 
at any temperature in virtue of their interchanges with electrons. 
If we go a step further and identify these corpuscles with the mole- 
cules of caloric, we shall certainly come in contlict with some of the 
fundamental dogmas of the kinetic theory, which tries to express 
everything in terms of energy, but the change involved is mainly 
one of standpoint or expression. The experimental facts remain the 
same, but we describe them differently. Caloric has a physical 
existence, instead of being merelv the logarithm of the probability 
of a complexion. In common with many experimontalists, I cannot 
help feeling that we have everything to gair. by attaching a material 
conception to a quantity of caloric as the natural measvre of a quan- 
tity of heat as opposed to a quantity of heat energy. In the time 
at my disposal I could not pretend to offer vou more than a suggestion 
of a sketch, an apology for the possibility of an explanation, but 
I hope I may have succeeded in conveying tho impression that a 
ealoric theory of heat is not so entirely unreasonable in the light of 
recent experiment as we are sometimes led to imagine. 


THE ELECTRIC STERILISATION OF WATER. 


At the last annual convention of the American Water Works 
Association very considerable interest was aroused in a description 
of an electric system of water sterilisation which has been erected 
by the Baltimore County Water & Electric Co., and as this is a most 
interesting application of electric power, it will be useful to give 
some brief description of this plant as described before that Associa- 
tion by Mr. A. E. Walden, and Mr. Shepherd Powell, the chief engi- 
neer and chemist respectively of the Company named. The electric 
system was reached by this Company after a period of experimenta- 
tion with the various methods of filtration of town supplies which are 
now commonly in use, including rapid-sand filtration and the use of 
alum and hypochlorite of lime, and they then decided to investigate 


electrical readers is the ozone generator itself. 


the advantages of the utilisation of electrically produced ozone under 
patents owned by Mr. J. H. Bridge. 
plant was erected at the Herring Run Station of the Company with 
the object of handling the raw water at, if possible, double or treble 
the rates usual in American rapid-sand systems. 
capacity of this filtration plant together with a preliminary series of 
roughing filters to remove suspended matter was 10,000,000 gallons 
per day of 24 hours, and after the preliminary experiments during 
construction, the plant installed, a cell of which is shown in elevation 
in Fig. 1, was put into operation. 
for plant of the size installed was only about one-tenth of that required 
for rapid-sand filtration, and was not to be compared with that 
required for slow sand filters such as are very common in this 
country. The sterilisation plant itself consists of a raw-water 
chamber, aspirator heads, ozone chambers and ozone generator, 
together with a time-contact basin or mixing cell, the function of the 
last named being to compel the water to move horizontallv as well 
as vertically, this giving the water the benefit of a long-continued 
contact with the ozone. 


As a result a sterilisation 


The ultimate 


It is found that the area required 


The portion of the subject which will be most interesting to 
This consists of 
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boiler plate shell and head 30 in. high and 33 in. in diameter con- 
taining each 109 2-in. aluminium tubes. 


Inside these are micanite 
tubes serving the purpose of insulators, and inside the micanite 18 


another tube which is connected to one terminal of a static trans- 


former giving from 10,000 to 15,000 volts. The other terminal of 
the transformer, which is maintained at earth potential, is connected 
to the boiler plate shell. As the inner and outer tubes are very close 
together and are only separated by the micanite tube, there is & 
continuous violet discharge through the dielectric, and the pessage of 
air through this discharge produces the ozone. Sparks are, of 
course, suppressed because when a sparking condition takes place, 
nitrous oxide is generated, and, moreover, sparking is accompanied 
by production of heat, which has to be guarded against in the 
generators. It is:found that with this arrangement from 80 to 
100 grammes of ozone are produced per kilowatt, the amount of 
course depending upon the condition, velocity and temperature of 
the air discharge. 

This Company has under construction also another type of ozone 
generator, which from test on a small experimental unit has given 
as high as 60 grammes of ozone with a concentration of 20. The 
ozone generator may be either water, oil, or air cooled. lf the last 
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relief chamber over the time contact basin or pit; the ozone in 
this relief chamber becomes noticeably thin when the temperature 
is high, but varies. | 

From the point of view of central station engincering a plant of 
this description is a most favourable load inasmuch as it provides 
practically 100 per cent. load factor, and, moreover, it might conceiv- 
ably be possible by the use of a suitable reservoir to graduate the flow 
of the water through the ozone apparatus so as to get the maximunt 
work done during *' off-peak `” hours, inasmuch as the day-load on a 
water-works plant is in direct contrast to that of a lighting plant, 
owing to the fact that the maximum demand occurs usually during 
hours of daylight. From this point of view, therefore. sueh means 
of building up a load factor are of interest, and for this reason the 
plant described should have the attention of engineers interested in 
further developments of electrical demand. 


named, the outer shell of the generator is removed, the top and 
bottom heads being supported by four rods and the air is caused to 
circulate between and around the outside of the fixed tubes. When 
water is used as a cooling medium a certain amount of sweating of 
the tubes occurs, so that the ozone generator used by this Company is 
oil cooled, the oil remaining warm for some time after current is cut 
off, this preventing the collection of moisture, and consequent 
trouble at siarting. The only practical difficulty which has been 
found in the oil-cooled system is to obtain joints which remain tight 
under oil pressure which has a maximum of 21b. or 31b. The 
oil is circulated by means of a small 1 H.P. motor driving a rotary 
pump by means of a belt, the oil being cooled by passage through 
copper coils in a tank through which water is flowing continuously. 
Each generator is furnished with a thermometer for determining 
the temperatures, and on a controlling panel is mounted an indicating 
wattmeter, a potential transformer plug, high-tension switch, volt- 
meter reading to 15,000 volts, power factor meter, and frequency 
indicator. In addition to this, is à voltage regulator by means of 
which the 2,300-volt current admitted to the primary side of the 
transformer can be varied within limits ranging from 7.500 to 
15,000 volts. "The high-tension side is connected directly to the ozone 
generator through twin core cables insulated with varnished cambric 
and sheathed with lead placed in bitumenised fibre tubes encased in 
concrete, and all switching is done at about 2,000 volts on the 


Each unit or cell is of 1,000,000 gallons capacity for 
Some of the apparatus 


DIBDIN’S HAND PHOTOMETER. 


A new hand photometer which has recently been placed on the 
market is that due to Mr. W. J. Dibdin. The inventor of this instru- 
ment was dealing with the subject of photometry as long ago as 
1884, in which year he described before the Socicty of Chemical 


primary side. Industry an instrument designed for testing the light emitted by 


24 hours, and requires a 5 kw. transformer. 


such as insulators, required for this plant were of special design 
and Fig. 2 shows the type of insulator used. The generators have to 
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give about 18 watts per square foot of surface in the electrodes at 60 
cycles, and 21 watts per square foot at 100 cycles, but in the newer 
form of generator it is hoped to reduce this consumption materially. 

"ome difficulties were experienced in the inception of the plant 
owing to quicksands being met with. The sterilisation pit is 30 ft. 
deep and within 25 ft. of the river bank. A considerable amount 
of information has been collected as to the operation of the different 
kinds of mixing heads or aspirators, including various nozzles, 
converging tubes, orifices, &c. One important point was the amount 
of air that could be mixed with a given volume of water under the 


low head available. Under these conditions some aspirators would 


not give a continuous draught of ozone or air, and when the draught 
was heavy, the specific gravity of the mixture would become so 
light that the ozone input would be momentarily blown back. While 
it was possible with low heads to give about one-third ozone to water 
in volume, the lowest that should be considered is about 12 ft. 
Some designs of this plant will allow the use of heads of from 6 ft. to 
10 ft., but only give an intermittent input of ozone. This, however. 
together with the use of a small blower seems so far to be satisfactory. 

Experiments have becn also carried out in order to determino 
what would appear to be the slip of the bubbles of ozone or air as 
they do not secem to fall at the same velocity with the water. The 
bubbles seem: to rise at about ł ft. per second, and the specific 
gravity of the mixture of air and water when the amount of ozone or 
aur reaches a certain entrainment is so low that a blow-off is caused. 
When the temperature of the atmosphere is at or below zero the 
strength of the ozone seems to be greater, and the absorption by the 
water varies. A longer time is required in high temperatures and 
shorter in extreme cold before ozone is noticeable by the smell.in tho 


any radiant body in all directions, instead of only horizontally. 
The developments which have since taken place in public illumination 
have made necessary the use of more direct methods than those he 
then employed, methods, too, which must be capable of use when 
the illuminants are permanently fixed in position, as is the case with 
street lighting. Mr. Dibdin has, therefore, designed a new form of 
hand photometer, which he claims enables all the work done by the 
radial photometer and its many modifications to be carried out with 
that facility and accuracy which is so essential to the present-day 
photometrist. 

This new instrument is shown in the accompanying illustration. 
Its general idea is simple, but it is possible to check every step in its 


) DispiN' s Hann PHOTOMETER. 


working. As will be seen, it consists of a small mahogany box, on 
the underside of the top of which is a resistance with scale S, this 
resistance being regulated by a sliding contact, B, with press-button 
C. Visa voltmeter. A 4-volt Peto and Radford cell is placed in 
the end of the box and is kept in position by a partition (not shown 
in the illustration). L is a lamp-holder 1 ft. from the star disc, P. 
L’ is a lamp-holder 6 in. from the star dise P. The dise is viewed 
on the mirrors M, M' through the orifice O. When lights throwing 
an illumination up to 2 ft.-candles on the photometer are being 
tested the lamp is in lamp-holder L. If a higher illumination is 
necessary, the lamp is put in lamp-holder L’ and the scale readings 
are multiplied by four. Q is a quadrant with a swinging pointer, 
which, therefore, always remains vertical, and any desired angle 
is obtained by pointing the photometer to the light to be tested, 
while the absence of shadow on the dise shows that the photometer 
is square to the light while the angle is read off the quadrant. Tho 
disc reading or balance is obtained by varying the resistance, the 
result being read direct off the scale S. The voltmeter enables the 
condition of the cells to be tested by comparison with the table pro- 
vided with each instrument. When illuminating effect or measuro- 
ment of general diffused light is required, the front part F of the 
photometer box, which is hinged, is opened so that the light falls 
on the upper side of tho dise P and the standard of light on the 
underside. 

The instrument weighs only a little over 61b. and measures only 
17 in. by 5in. by Sin. It can be used either in the hand or supported 
in any way desired. It is designed to embrace three important 
conditions, viz. : (1) Maximum open-scale readings ; (2) convenience 
and accuracy in comparing lights of different coloüra; -end\3) 
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reliability by reason of the facility with which its indications ean be 
checked. The open-sca!e readings are obtained by the employment 
of an electric incandescent lamp, the current to which from the 
storage cell is regulated by means of a specially wound rheostat, 
which gives an unusually lengthy movement of the centact point, 
the position of which is read off a scale graduated ia terms of “ foot- 
candles," and consequently more delicate graduations of lighting 
power can be measured than by direct readings of the voltmeter 
with which the instrument is, nevertheless, fitted as a means of 
checking the working of the storege coll supplying the current. The 
facility for comparing lights of differcat colours is secured by the 
use of the author's improved form of Leeson's ster dise with which 
the radial photometer was fitted. 

The following comparative results were obtained in the course of 
a series of simultaneous readings by two observers, one using a well- 
known high-class standard instrument and the other the “ hand ` 
photometer. 


“Standard.” “ Hand.” 


020 ft.-candles. VES 0-20 ft.-cancdles. 
0-26 si — 0-25 T 
0-30 D —  — de 0-26 ds 
0-17 IM ZZ Sn Q0. 15 ae 
(0:23 Be Bue 0-20 «s 
0:21 as — 0:20 ss 
0:23 $€ 0 —— xs 0:22 a 
0-38 = TRTE 0:38 sh 
O-17 oe omm 0-18 a 
0-6] EL cs 0-60 "T 
0-30 a. 0ti(“‘éé 0-30 " 
i 0-67 TE 0-65 N 
Average 0:31 WU 0. A Average 0:30 " 


To ascertain the “illuminating power " of any radiant, the squere 
of the distance. measured in fect, from the photonict er dise is mul- 
tiplied by the * foot-candle " power observed. As the instrument 
now shown will indicate up to 12 ft.-candles, a light at 25 ft. distance 
giving that degree of illumination on the photometer disc would have 
an intensity of 7.500 candles, whilst if tho © foot-can ilc " power at 
that distance wes orly 0-001 candle, the lowest for which the instru- 
ment is calibrated, the initial intensity would only be 0-625. Thus 
the range of the photometer is wide enough for all ordinary purposes ; 
but it is obvious that by modifying the power of the battery and 
lamp, or by using a reflector still greater variations could be obtained 
without altering the essentia] features of the method. 


STUDY OF THE LIGHT FROM THE MERCURY ARC.* 
BY H. E. IVES. 


In a previous Papert the writer gave the results of colour measure- 
ments of the Cooper Hewitt mercury-are lamp with special reference 
to its relation to other illuminants which may be combined with it 
to produce approximately white light. A very striking contribution 
to the problem of supplying the missing radiations of the mercury 
are is the fluorescent retlector of Dr. Peter Cooper Hewitt. This 
consists of a laver of fluorescent dye (rhodamine) in a suitable solvent, 
flowed on a white card, which is substituted for the usual white 
enamelled reflector furnished with the Cooper Hewitt mercury are. 
The thoreseent light from the reflector, excited by the green and 
blue mercury radiation, is red, and therefore supplies a missing 
element. 

Recently the writer has had a sample of the fluorescent reflector 
for examination. This offered an opportunity to make colour 
measurements with the same instrument and in the same units as 
those referred to in the previous Paper. The results were as 
follows :— 


—— Red. Green., Blue. 


— — 


Cooper Hewitt mercury are «seem HHHeSe | GEL IEA | 415 
Cooper Hewitt D are with fluorescent | 
reflector .......... — ———— ar o QO BE 


In entire agreement with the previous findings, it appears that 
this combination of bluish-white and red light does not make the 
average davlight here used as standard. Instead a less green—that 
js, 2 pinker light—is produced. In this connection it mav not be 
out of place to remark that. this is exactly the direction in which 
cloudy and smoky city daylight most consistently varies from the 
average daylight of these measurements. 

*  Aistrhct of an urticle in (lio ** Electrical World." 

t " Bulletin" Bureau of Standards, VI. 2, p. 265; Tue ELECTRICIAN, 
March 18, 1910, p. 932. 


Some spectrophotometer measurements are expressed in terms of 
encrgy intensity for the fluorescent light in the diagram herewith. 
The positions of the chief mercury-are spectral lines are also shown. 
It is obvious that this light will be far from perfect as a colour- 

matching light. nevertheless the improvement in the light brought 

about by the addition of red is enormous. 

In order to produce an approximately continuous spectrum and 
at the samo time an “average daylight" there is required some 
green light, approximately the spectral distribution (or maximum) 
shown in the dashed curve. This might be supplied by the 
tluorescenec of another substance than rhodamine. It is not im- 


0.64 MERO 


0.40 0.44 0.48 0.62 0. 56 0. 


probable that such a substance should have its region of excitation 
in the b!ue or violet, or even in the ultra-violet. In the latter case 
the reflector would increase, instead of decreasing, tho efficiency of the 
combination. By projecting a spectrum of the mercury are upon 
the rhodamine reflector it is found that the chicf exciter of fluorescence 
is the green line; in other words, the fluorescent light is largely at 
the expense of the green light. If not only the red but also the 
green light suggested as advisab!e could be supplied at the cost of 
the strong ultra-violet: which is now thrown away by absorption in 
the glas, a gin not only in colour quality but in efficiency would 
result. Speculation is, however, easier thin attainment. 


ADVANTAGES OF AUTOMATIC CONTROL IN STEEL 
PLANT OPERATION.* 
BY S. C. COEY. 


The problem of motor control in industrial practico and especially 
in steel plant operation is one in which there is as great a diversity of 
opinion as in any other problem that presents itself to the industrial 
engineer. — In this Paper it is the intention to take up some of the 
reasons for the use of automatic control for motors as opposed to 
manual control, and also some of the tests which have recently been 
made at the Youngstown Sheet & Tube Co. on the new developments 
in automatic control which have been brought about by the use of the 
series-wound accelerating switch. and the deductions and standards 
that have resulted from these tests, in connection with previous 
experience in automatic and manual control. 

The development. of automatic control has been carried on for 
some time for use on both alternating and continuous-current 
motors. In steel plant operation this is contined for the most part 
to three-phase 25-cycle 220-volt induction motors and 220-volt 
direct-current motors, In alternating-current control the practice 
has been to use wound rotor induction motors with accelerating 
switches in the secondary circuit, and reverse switches to reverse 
two phases of the primary circuit. Within the last year the greatest 
advance has been in the control of continuous-current motors, due 
to the advent of the series-wound contactor switch for accelerating 
work. The series switch is in its essential features a switch in which 
the moving part is so designed that, after a certain definite amount of 
current. has been reached in the series coil. the pull on the moving 
part is reversed due to the saturation of a portion of the magnetic 
circuit. This fixed locking-out point can be readily changed to suit 
conditions, and above this point the more the current is s increased 
the greater the locking- out tendency is. After the switch has once 
closed. any increase in current. will only hold it closed more firmly 
and the current can drop to about one-tenth of the normal full load 
current of the motor without the switch dropping out. 

In considering the problem of the use of automatic or manual 
controllers in steel plant operation one of the most important con- 
siderations is found in the fact that a very large proportion of the 
operators who handle the various controllers are working on a tonnage 
or piece-work basis. These operators are for the most part under the 
jurisdiction of the various department superintendents. with the 
possible exception of the crane operators, and in the Youngstown 
Sheet & Tube Co. even the crane operators come under the depart- 
ment superintendents. It is quite natural that the department 


* Abstract of a Paper read before the American Institute of Electrical 
Engineers. 
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superintendents should b» more interested in the tonnage output 
of their departments than in the upkeep of electrical apparatus. The 
result of this condition is that the various motors are driven to the 
point of breakdown, Now it is an established fact among operating 
men that no two men will handle a manual controller exactly alike. 
and the same man will handle it differently at different times, depend- 
ing on conditions. This results in some men not giving the motors 
all they will stand safely and others driving them to the limit and 
beyond. There are very few men who will give the motor just the 
right amount of accelerating current and even these men will exceed 
the safe limit without knowing it at times. It is a recognised fact 
that after a certain amount of output has been obtained from a motor 
a point is reached where the saturation of the iron. &c.. produces a 
condition where the increased losses in the motor itself represent 
practically all of the increase in the input to the motor. The fact 
that, by the use of automatic controllers, the point of maximum 
acceleration can be obtained at each operation without running 
below at one time and above at another has the effect of increasing 
the output of the plant by increasing the average time of doing the 
work and reducing the number of breakdowns on the mill. 

Another factor that causes trouble, when manually operated con- 
trollers are used, is found in the fact that one man very often has 
from three to five or more motors which he has to control simul- 
taneously. In our blooming mill we have, for instance, a man with 
the control of two approach tables and a screw-down to take care of. 
It is absolutely a physical impossibility to use manual controllers ina 
case like this and get speed out of the mill without plugging the motors. 
Exactly the same conditions exist on nearly every crane, and more 
especially on charging cranes. The result of this condition on cranes 
is that the craneman watches his hoist controller and pays little 
or no attention to his trolley and bridge control. while on the charging 
cranes the condition is worse even. It is quite a usual thing to see 
& bridge controller completely reversed before the bridge motor has 
lost its motion in the direction from which it is being reversed. The 
effect of these various factors on overload protection is really very 
serious, Whether this protection is obtained by means of some type 
cf circuit-breaker or by fuse, the use of manual control results in a 
condition where the overload protection of the cireuit is invariably 
set at a point greater than the safety of the motor controlled would 
varrant. s 

It has heen the practice at the Youngstown Sheet & Tube Co.'s 
works to use automatic coatrollers on reversing motors larger than 
90n.r. This control has been accomplished by means of shunt- 
wound contactors, with four single-pole contactors for reversing 
duty, and from three to five of the same type contactors for accele- 
ration. Within the last vear a number of different applications have 
been made of several makes of automatic controllers with series 
accelerating switches. These applications have all been successful 
to a marked degree and have been of great value in determining the 
type of control apparatus that is being installed in the new mills 
now under construction. One of the most interesting applications 
of the series accelerating switch was on the blooming mill screw- 
down motor. This motor is a 100 n.P. 220-volt mill motor. The 
mill has been speeded up until this motor carries an average of about 
150 H.P.. and in order to keep the armature from throwing the solder 
out of the commutator risers, a fan blows air through the motor 
continuously. On December 2, 1911, a controller of the following 
description was put on this work as a place giving the hardest pos- 
sible kind of a test. This controller consists of two double-pole shunt 
switches for reverse work, five series switches for acceleration, one 
lockout coil on the third series switch, one single-pole shunt switch 
as a line circuit-breaker. mechanical and electrical interlocks between 
the reverse switches, and overload coil to open contactor type 
circuit-breaker and reverse switches, and a two-point master con- 
troller. The series switches on this board are now set to close at 
800 amperes. The current: is reversed in the motor on an average 
20.000 times a day and on account of the speed necessary in opera- 
tion, dynamic braking cannot be used for stopping the motor with 
success, and the motor is plugged across the line through its full 
resistance, which is proportioned for the work. This board has given 
much better satisfaction than was even hoped for and after a few 
weeks’ operation it was found that the lockout point was unnecessary 
and it has been taken off entirely since then. The copper tips on the 
two reverse switches last on an average about six weeks and the cost 
of replacing these is very slight. There has been very little trouble 
with the series switches and an entire absence of arcing on them. 
The places where speed points are needed require careful thought 
and study. It is easily seen that tables, transfers and some other 
motor applications need only one speed, but when we take crane 
trolleys and bridges it looks at first glance as though speed points 
were essential. However, by observing carefully it was found that the 
majority of cranemen seemed to be working only on the last points 


of their manual controllers, and as an experiment a drum reversing 
switch with a controller consisting of three series switches was put on 
a 5 n.P. motor on the trolley motion of a 15-ton crane having a 104 ft. 
span, In actual practice it was found that the craneman could 
‘inch ` his trolley better with this type of controller than with the 
old manual type. 

These were two of the most interesting points covered by the tests 
made in the matter of results obtained. Other experiments were 
made on threading machines with drum reverse and controllers 
and series accelerating switches. These were very satisfactory. as 
dynamic braking could be readily used in this case with a great 
increase in efficiency of operation. The series switch was also found 
to be of great value in ordinary starting work in place of ordinary 
hand starters for shears, wet-pans. fans, &e., and has been adopted 
as a standard in place of hand starters at the Youngstown Sheet & 
Tube Co. The main points embodied in the motor control for the 
new work now being installed at the Youngstown Sheet & Tube Co. 
are as follow: All mill controllers are to be automatic. They will 
have two double-pole shunt switches for reverse duty, either three 
or four series switches for acceleration, one single-pole shunt switch 
for line circuit-breaker with electrical and mechanical interlocks on 
the reverse switches. overload coils in both sides of the line arranged 
to open both the line circuit-breaker and the reverse switch, and a 
reversing master controller. For crane work. each crane switch- 
board is to be arranged with a knife switch, a double-pole shunt con- 
tactor of sufficient capacity for all the motors on the crane, one overload 
coil in each of the motor circuits and in the common return, arranged 
so that if any one trips it will open the double-pole contactor. a safety 
lock and a reset switch. The controllers for the trolley and bridge 
motors are all to be automatic and a duplicate of the mill controllers. 
with the omission of the overload protection and the single-pole 
shunt switeh for circuit-breaker protection. The controllers for 
hoisting duty offer the least. possible use for the series switch, as it is 
necessary to use shunt switches to get the speed points on hoisting 
and the divided power and dynamic braking circuit for lowering. 
In this type of controller the series switch is used in the same capacity 
as the series overload coil on the old type of controller. For sizes 
less than 15 H.P., the reversing drum has been adopted in place of 
reverse switches and it is quite possible that the ultimate develop- 
ment along this line will see the reversing drum used in place of thc 
two double-pole shunt switches for considerably larger sizes of motors. 

A summary of the results that are obtained in steel plant operation 
hy the use of the automatic controller follows: (1) Reduction in 
electrical repairs. The use of automatic controllers cuts down the 
abuse of the motors and hence lessens the number of burnt-out 
armatures, broken shafts, &c. Of course. one point must be borne 
in mind in this respect, and that is that unless the automatic con- 
troller is made as simple as possible, and the ordinary motor inspector 
can understand it, there is liable to be a loss of time in the end due 
to the greater length of time that is taken in locating any trouble, 
which may more than take up the amount of tune saved by the reduc- 
tion in the number of breakdowns. (2) Reduction in mechanical 
delays. The automatic controller saves all the machinery that 
receives its power from the motor as well as the motor itself. (3) In- 
creased capacity. The automatic controller allows the motor to 
work at its maximum efficiency at all times and this, in conjunction 
with the reduction in time lost in breakdowns, increases the output 


of the plant. 


Electrical Plant at Cement Works.—The “ Engineering and 
Electrical Record " describes the equipment of the Australian 
Portland Cement Co.'s new works at Fyansford, Victoria, where 
the electrical plant has been specially designed for working in 
a dusty atmosphere. Three-phase current is employed at a 
pressure of 500 volts, which is controlled by a Tirrill regulator. 
All the cables are asbestos covered and are laid in ducts. The 
motors embody the special and latest features for making them 
dust-proof. They consist for the most part of standard 
three-phase slip-ring motors, completely enclosed by steel 
plates, but arranged with a powerful ventilating fan on the 
rotor. When the motors are working, cool clean air is drawn 
through pipes from the outside of the building, circulated 
through the whole of the windings and ejected again outside the 
building. The motors are provided with special built-on 
starters and a continuous movement of the hand-wheel closes 
the stator circuit, cuts out the rotor-resistance and finally 


short-circuits the rotor. 
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TRAMCAR 1 DESIGN. 


During the last year or two there has been considerable 
activity by tramway managers and others in the design of 
tramcars better adapted to the present conditions of street 
traffic than are the existing vehicles. The results have from 
time to time been noted in ourcolumns. Further, there has 
been described during the last few weeks quite a series of 
new types of cars in the pages of the " Electric Railway 
Journal.” Particulars of some of the new cars which have 
been placed in service, and which all emanate from across 
the water, are given in our present issue, and will doubtless 
be studied with interest by tramway officials in this country. 

Perhaps the most noteworthy departure in the new designs 
is the use of a top deck, both at New York and Pittsburg. 
The double-deck car has hitherto been essentially charac- 
teristic of tramway practice in this country, mainly, it is 
argued, owing to the density of the traffic with which our 
undertakings have to cope. It is therefore particularly 
interesting to note that whereas there has of late been a 
growing tendency here to press the claims of the single-deck 
car, the managers of American tramways are apparently 
turning their attention to the double-deck design. It is 
doubtless the difficulty experienced in dealing with increas- 
ing traffic when only single-deck cars are available that has 
led to this innovation, and we notice that our contemporary 
states that double-deck cars are the only alternative to 
“train operation," that is, coupling a number of cars in 
serles. The main advantages of the double-deck car men- 
tioned are the lower cost of operation (both as regards wages 
and power) per passenger and the smaller weight per seat. 
Set against these are the reduction in the average speed 
owing to more frequent and longer stoppages with the 
increased number of passengers, the liability of accidents 
due to the stairs, and the great height of the car. How 
these disadvantages have been minimised will be seen from 
the descriptions of the cars in this issue. Although the 
various features that have been incorporated in the American 
double-deck design, and to which we refer again below, will, 
we expect, receive consideration in due course by tramway 
men in this country, we fancy that attention will be 
centred for the present on the question of trailers. The 
latter will soon be put to an extensive trial under English 
traffic conditions, since the London County Council have 
recently been successful in getting a clause inserted in their 
“Tramways and Improvements" Act empowering them 
to use trailers for lines south of the Thames and along the 
Embankment. 

It is becoming more and more evident that tramways in 
the neighbourhood of London will require every facility 
for dealing with dense traffic if they are to compete on any- 
thing like favourable terms with motor omnibuses. The 
latter have many powerful champions, and we have noticed 
during the last vear or two the frequency with which the 
advantages of the omnibuses are urged both in the daily 
and technical Press. It should be realised that the London 
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politan District Railways tends to show that such incon- 
venience 1s becoming accepted here as being inseparable 
from travel at rush hours. 

Great attention is undoubtedly being paid at the present 
time in America to improving the design of the street car, 
and systematic experiments are proceeding with this object. 
Greater refinements unknown in this country are also being 
introduced, such as the automatic adjustment of the braking 
power according to the load carried by the car, and the 
announcement of the names of streets to passengers on the 
top deck by means of an electrophone. What about obso- 
lescence ? This will probably be the remark of English 
managers, most of whom will have to make shift with their 
present rolling stock for som? tim? to com>. If the new 
types of car prove after a lengthy trial to be a success, a 
bold policy of “ scrapping” will doubtless ensue in. the 
States, since the process of converting existing rolling stock 
would be difficult, if not impossible. Where the undertakings 
are privately owned, such a policy is, of course, easier than 
in the case of a municipal tramway, where loans have to be 
extinguished. That is the controlling feature in this country, 
and it will doubtless continue to support our conservatism ; 
but with such rapid evolution in design as is taking place in 
the States, it is perhaps as well that we should go slowly. 


County Council have undertaken a great financial respon- 
sibility in providing the tramways, so the least that im- 
partial authorities can do is to see that a tramway. under- 
taking is placed on equal terms with its competitors, and 
that no unreasonable barrier is raised against any means 
whereby its success can be furthered. That the present 
position of affairs is not so satisfactory as was the case even 
à year ago 1s evident froin the weekly statements showing 
the revenue of the various undertakings concerned with the 
transport of London's population. Thus, the traffic receipts 
column in our present issue shows, in the case of the 
London County Council tramways, a decrease in the receipts, 
for the week ended August 21st, of £3,073 and a total 
decrease of £41,857 for the 20 weeks of the present financial 
year, compared with the similar periods a year ago. This 
decline may be attributed to the abnormal weather of the 
present summer—that some of it is due to this cause is, we 
think, certain—but the fact that the revenue of the 
London General Omnibus Co. shows an enormous increase 
probably indicates why the normal growth in the Council’s 
tramway traffic has been arrested. 

In any case, whether this question is more a problem of 
operation than of design, the congestion and delay which are 
features of the tramway “ centres " at “ rush hours " must 
be remedied, unless the cars are to decline in popularity. If 
the congestion 1s to be minimised by reducing the number 
of vehicles, double-deck cars are of course essential. But 
it is necessary also that attention should be paid to obtaining 
the most rapid and practicable methods of loading and 
unloading. Whether the trailer will help to solve the 
problem remains to be seen ; its introduction will certainly 
mark an important era in tramway practice in this country 
and a crucial period in the history of the London County 
Council's tramway undertaking. 

The outstanding novelty in recent American tramway 
design has been the stepless car, which was first described in 
our columns about three months ago. This design was 
primarily introduced to prevent accidents to passengers, 
and it-appears to have been favourably received, as may be 
assumed from the fact that all the new cars described in this 
issue include that feature. The separate entrance and exit 
have also become recognised as essential. The low height 
which has been found possible for the double-deck cars in 
New York and Pittsburg will come as a surprise to tram- 
way managers in this countrv, the heads of passengers 
standmg in the interior of the car actually being above the 
feet of passengers seated on the top deck. With the con- 
sequent reduction of the volume of air in the car, it is not 
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American Electric Central Station Distribution Systems. By 
H. B. Gear and P. F. WirtiaM s. (London, 1912 : Constable & Co.) 
Pp. vii. +347. 125. not. 

Criticism. of this work is to some extent disarmed by the 
preface. The authors therein inform us that they have under- 
taken the preparation of the articles—first published in the 
"Electrical A ge’’—which goto make up the book in consequence 
of "repeated requests from young engineers engaged in 
distribution work for information bearing on manv of the 
details of their work." Moreover, they have definitely and 
deliberately refrained from the consideration of anything but 
American practice. 

It goes without saying, therefore, that the book is full of 
Americanisms, such as aluminum, gotten, Junk, rugged (mean- 
ing robust), and Edison (meaning electric). To “the untiring 
patience and native genius” of the last named we are intro- 
duced as early as page 7, and he remains with us throughout 
the book, bobbing up as a matter of course whenever any new 
system or piece of apparatus 1s mentioned. 

Thete are fourteen chapters, and we are taken with con- 
siderable thoroughness through the whole question of distribu- 
tion. Overhead, underground, continuous current, single- 
phase, two-phase, three-phase, transformers, regulators, safety 


surprising that recourse has been had to “ forced " venti- 
lation, although even with our roomier cars this detail might 
well receive more attention. The carrying capacity—in- 
cluding in this both seated and standing passengers—of 
American cars will certainly appear abnormal to English 
managers, and with cars each provided with seats for 112 
passengers and capable of carrying, when desired, 208 
passengers, the traffic problem should prove less acute. 
Americans, however, are born “ straphangers,” and we 
doubt whether such overcrowding would be tolerated here, 
although our experience on the Metropolitan and Metro- 


devices and cables, all come in for detailed discussion. This 
thoroughness is, we fear, taken too far to be wholly meritorious, 
and the book is distinctly inclined to make dull reading, 
especially in the later chapters. Still, when writing for young 
engineers, there is no doubt that 1t is better to have too much 
detail than too little. 

Some statements and opinions are rather surprising to 
British notions. The choice of two-phase by Westinghouse’s 
engincers as being best suited to general distribution work is 
one. The serious consideration of the two-phase three-wire 
system is another. This is not dismissed as undesirable until 
quite late in the book. Then we are told that, the three-wire 


system with 110 volts between outer aud) neutral is general, 
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and that the saving in copper effected by the use of 220 volts | emission is an accompaniment of chemical actions which cease 


“hardly compensates for the loss in adaptability to high- 
eficiency lamps, fans, heating applianecs and similar devices." 
On page 36 we are gravely informed that with oil-cooled trans- 
formers it is advisable to provide drains, so that in the event 
of ignition of the oil it could be drained off into the sewer, to 
aid in extinguishing the fire! In this country we have seen 
the London County Council and other municipal authorities 
warning the publie against. allowing petrol and other 
inflammable material to flow into the sewers on account of the 
possible danger to men working therein; and we certainly 
think it would be highly dangerous to make anything like a 
habit of allowing not only inflammable, but actually blazing, oil 
to he carried away in this manner. 

The endeavour to obtain simplicity in working is occasionally 
overdone, as, for instance, when we are told. on page 258, that 
" the compound should be hot enough to boil water, but not 
so hot as to char 2 piece of paper.” Surely a definite tempera- 
ture might have been given, and a thermometer might have 
been uscd to judge when it had been reached. After very 
little practice. of course, a mains engineer gets sufficiently 
proficient to be able to judge, by the appearance and behaviour 
of the hot compound, whether or not it is near enough to the 
right temperature, to be uscd. 

We are given many useful tables, and the book is well 
illustrated. Examples of pieces of apparatus used in distri- 
bution work are nearly always illustrated. and there are many 
curves and diagrams which should prove of considerable use to 
young engineers whose work lies in this direction. 

The Mershon diagram for calculation of line drop, shown on 
page 326, is very useful, and its use will save a lot of time in 
working out the correct pressure which should be delivered toa 
given line on a given sort of load, in order to obtain a pre- 
determined pressure at the other end. 

“ Distribution. Economies ” occupies the whole of Chapter 
ATI. (33 pages). and certainly this is a most important subject. 
Diversity factor is intelligently discussed, and the only mention 
of meters and metering which the book contains occurs in this 
chapter. | | 

On the whole, while containing no important addition to 
existing knowledge, the book represents a conscientious and 
useful attempt to equip the student with sufficient knowtedge 
to enable him to go about distribution work with sufficient 
intelligence to avoid. serious trouble. The authors may, 
therefore, be considered to have succeeded in their intention. 


A. J.C. 


The Electrical Prorerties of Flames and of Incandescent Solids. 
By H. A. Wirsos, D.Se., F.R.S. (London, 1912: University of 
Londen Press. Published by Hodder & Stoughton.) Pp. vii.4-119. 
Gs. net. 

This small book gives a clear account of recent investiga- 
tions into the electrical properties which bodies manifest at 
high temperatures. It gains in interest and value from the fact 
that the author has himself notably contributed to the present 
state of our knowledge of this subject, in regard to which it 
appears that there are yet some important outstanding 
problems. 

The first five chapters are devoted to incandescent 
solids. These emit charged particles or thermions, those of 
posirive sign. preponderating at lower temperatures, whilst at 
higher temperatures the negative stream is in excess. Promi- 
nence is given to O. W. Richardson's theory of the negative 
enussion, which postulates the existence in the interstices of 
the metal of free electrons possessing the same kinetic energy 
as the molecules of a perfect gas at the same temperature and 
obeving the gaseous laws. The experimental work of Richard- 
son on the velocitics of emission 1s of especial interest, showing 
that Maxwell's law of distribution is followed, and thus 
affording strong support to the theory. The work dealing with 
the exceedingly large effect of surrounding gases on the therm- 
ionie current is examined. The phenomenon is as yet far 
from elucidation, 

The author appears completely to pass over the view that 
some investigators have taken—namely, that the electronic 


when perfect purification of the element is secured. 

The last four chapters are devoted to the properties of flames, 
a subject our knowledge of which we owe mainly to Prof. 
Wilson himself. We have recounted here the experimental 
measurements on which is based the conclusion that the posi- 
tive ions in a flame supplied with a salt are metal atoms, just 
as 1n a salt solution ; whilst the negative tons are free electrons. 
Marx's experiments on ionic velocities are severely criticised. 

Some striking lecture experiments may be found—for ex- 
ample, that described on p. 87, showing that the positive ions 
ina salt-fed flame contain the metal. 

We note the use n numerical calculations of the larger value 
e—49 «1071? E, 5. indicated by the more recent measurements 
of the electronic charge. 

The book is well produced by the new University of London 
Press. D. O. 
Dynamo-Electric Machines and Central Station Equipment. 

By Carvin FRANKLIN SwiNGLE.. (London: The American Biok 
Supply Co.) Pp. 379. 6s. net. 

This volume professes to be “ a complete practical exposition 
of the principles governing the construction and action of 
dvnamo-electric generators, electric motors, transformers and 
all other station equipment." It is the tvpe of book which 
would appeal to the wireman, switchboard attendant, &c., 
since the mathematical theory is not given, and there are prac- 
tically no calculations, even of the simplest kind. 

We cannot say that the book impresses us favourably. 
Throughout it seems to be very loosely written, and tliere 
are numerous fundamental mistakes which cannot all he 
accounted mere slips. 

A number of * questions and answers ` are included, from 
which the following have been selected. 

" What relation has armature strength to the speed of a 
motor ! "—" The greater the armature current the greater the 
speed.” 

" What is meant by self-excitation of a dynamo ? "—* When 
the dynamo is standing still the field magnets become weakly 
magnetic, but when the armature begins to revolve a few rolls 
of electric current will be sent through the field coils . . ." 

" What is meant by current wave ? "—* It means the actual 
values of the current as shown by the roltmeter and ammeter.” 

In the section dealing with transformers there are some 
remarkable statements. The loss of power is stated to be 
"about the same at all loads," and an actual instance is 
worked out—viz., a 100 kw. transformer having a full-load 
efficiency of 98 per cent. The losses are taken as 2 kw. at full, 
half and quarter loads! We are told that by clever designing 
transformers are made most efficient at three-quarter load, 
and that they are “a little less efficient at half and full loads 

© but zever fall below 95 per cent.” 

After such statements as the above it seems, perhaps, 
hvpercritical to take exception to the statement that the 
magnetising current is the price we hare to pay for having the 
transformer continually ready for service. When dealing 
with the more practical details the author seems on safer 
ground. There are, however, some important omissions. In 
dealing with lamps, no mention is made of flame arcs, nor of 
metal filaments, although the book is dated 1911. 

There are already many books published in this country 
on elementary electrical engineering, and we hardly remember 
any which have impressed us less favourably than the book 
under notice. 
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An idea of the extent to which the stator leakage flux will pene- 
trate the rotor can be obtained bv measuring the impedance of the 
stator with the rotor at rest, applying an external source of current. 
Such expcriments, compared with similar ones taken with the rotor 
removed, show clearly the magnetic obstruction caused by the 
presence of the iron. For instance, let us take a 10,000 k.v.a. 2,400 
volt, three-phase, 60 cycle, four-pole generator having a solid steel 
rotor of cruciform section, an air gap of £ in. each side, and stator 
slots 0-S6 in. wide (the stator is illustrated herewith). With the 
rotor removed, and an external source of 60-cycle current applied to 
the stator terminals, the impedance was found to be such as to give 
approximately 8-4 times norma! current with full three-phase voltage 
applied, and 7-3 times norma! current when rated voltage was applied 
across two only of the three terminals, that is, singie-phase. Similar 
tests made on this machine with the rotor in place indicated an im- 
pedance which was not strictly independent of the magnitude of the 
current, but which apparently would give about 12 times normal 
current with three-phase full voltage applied to the stator and about 
104 times normal current single-phase. Comparing these tests, it 
will be noted that when the stator core was apparently magnetically 
short-circuited by the rotor with only a £ in. air gap. the impedance of 
the stator, instead of being increased, was only 70 per cent. of that 
when the iron was removed and the stator tlux found its path through 
the air. The power abaorbed in this impedance test amounted to 
340 kw. for rated current with the rotor in place, and less than onc- 
sixth of this when the rctor was removed, again showing the effect of 
the heavy choking currents in the surface of the stationary rotor body. 

We sec, therefore, that on the occasion of the sudden short-circuit 
of such a turbo-generator a large air gap separating the rotor from 


OPERATING CHARACTERISTICS OF LARGE TURBO- 
GENERATORS.* 


BY A. B. FIELD. 


Summary.—The euthor, after referring to the increased output now 
customary with turbo-generators of a given speed, discusses the effect of 
size, speed, frequency ani regulation on the amount of the instan- 
taneous short-circuit current, emphasis being laid on the disadvantages 
of close regulation. The usc of external fans, thus allowing a stiff rotor 


construction, is suggested. 


The requirements of the station engineer, with regard to the 
operating characteristics of large alternators, have materially changed 
dur ng the last few ycars. It is proposed here to consider briefly the 
trend of modern practice in respect of some of these requirements. 

From an electrical point of view, the high speeds of present turbo- 
alternators are not economicelly desirab'e, but the advantages to be 
gained when considering the set as a whole— turbine and generator— 
warrant their adoption, particularly as they entail no smaller factors 
of safety than have been tolerated in the smaller machines in the 
past. The size of the unit has been continually pushed further, and 
if there should be a sufficient call from the steam-turbine builder and 
the operator for a speed of 1,500 revs. per min. for still larger sets, there 
is little doubt but that 30,000 k.v.a. or 35,000 k.v.a. units for high 
power-factor operation may later be built of the two-pole type, 
though possibly we may then no longer depend for cooling upon the 
methods at present in usc. 

In the early days of alternating-current station practice, alter- 
nators were sometimes specified " to be capable of running five 
minutes on a dead short-circuit with normal excitation without 
injury,” and when close regulation was not also called for, this clause 
was generally agreed to by the manufacturers. Comparatively little 
attention was paid to the way in which the short-circuit was intro- 
duced, and such a requirement would have been considered to be met 
by short-circuiting the generator and then bringing up the excitation 
to normal value ; in fact, in the case of the type of generator involved, 
viz., low speed, small rating, with many poles, the instantaneous 
current on short-circuiting would not be many times the sustained 
short-circuit current. 

Conditions are very different, however, with the machines built 
now, and operating engineers are frequently wisely specifying that 
the machines they buy are to be capable of being short-circuited 
suddenly, when running at full speed fully excited, without any 
mechanical or electrical injury resulting. Under such conditions the 
current flowing through the stator winding may be very many times 
the final steady valu» obtaining a minute or two after short-circuiting. 

Tho author procecds to consider the features that influence the 
amount of the instantaneous short-circuit current, the way this de- 
pends upon size, speed, frequency and regulation. He shows that in 
a general way the maximum change of current in a half evcle (that is, 
the amount measured from the top of the positive peak to the bottom 
of the negative peak) will be that current which can produce a leakago 
flux nearly equal to twice the pole flux, and that this maximum chang? 
of current. will be nearly independent of the point on the voltage 
wave at which the short-circuit takes place. But the relative pro- 
portions of the current wave that lie above and below the zero line 
depend upon the instant of short-circuit. This is true only in a 
general way, since tre whole phenomena arc affected by varying 
magnetic saturation of different parts and by actual I*R loss in the 
paths of the short-circuit current and eddy currents produced. 

The “ momentary short-circuit current " of a generator is nowa- 
days frequently referred to, and discussed, without a proper recog- 
nition of the fact that this is not a definite quantity, even for definite 
values of the load and excitation at the instant of short-circuit. In 
the first place, it will be convenient always to consider this quantity 
in terms of the rated current of the machine, and for the sake of 


10,000 x.v.4. OF STATOR, SHOWING METHOD OF SUPPORTING END 
CONNECTIONS. 


the stator will be apt to aid the restriction of the stator current by 
increasing the available space for the stator and rotor leakage flux, 
and thus, contrary to the generally accepted idea. changes of pro- 
portions which improve the regulation of the generator do not of 
necessity in every case cause an increase in the momentary short- 
circuit current. However, it is in general necessary to adopt poor 
regulation in order to restrict to a reasonable degree the momentary 
short-circuit current, and to obtain other advantages. 

From such general considerations as the above, the truth of the 
following statements will be apparent: (1) The momentary short- 
circuit current ratio is not directly affected by the frequency to any 
very large extent, except hy reason of the smaller penetration of the 
stator leakage flux into the rotor body at higher frequencies. (2) 
For the same general features of design, a two-pole generator has a 


vniformity the “rated current" should be the maximum R.M.5. 
current which the generator is rated to carry continuously. In the 
next place, the peak momentary current should not be compared 
with the R.M.S. rated current, but rather the initial peak value 
divided by 1-414 should be thus compared. This is consistent with 
corresponding practice in other lines, as, for instance, when an in- 
duction motor is specified to take from the line at starting à niomen- 
tary current not exceeding, say, three times normal current. Finally, 
what is of real interest 1s the most probable ratio of initial short- 
circuit to rated current, when the machine is short-circuited at 
random as regards the position on the vcltage wave. If we wish, 
we can, in addition, very readily have a standard percentage to add 
to this, which will tell us approximately the highest possible momen- 
tary short-circuit current ratio under specified conditions. 


* Abstract of à Paper reed before the American Institute of Electrical 
Engineer. 


larger momentary short-circuit current ratio than a corresponding 
four-pole machine (the difference between the two- and four-pole 
machines is not greater than can occur between. say. two four-pole 
machines of considerably different design). (3) Using a given 
frame for a definite rating, the momentary short-circuit current ratio 
is nearly proportional to the square of tho flux per pole. (4) The 
manner in which the momentary short-circuit current ratio increases 
with the rating cannot be stated definitely ; it is complicated by a 
number of features which influence the magnetic proporiions of the 
design. 

It has been pointed out that by increasing the number of stator 
conductors for a given rating. the instantaneous short-circuit current 
is reduced ; it might at first be supposed that, on account of the in- 
creased number of conductors in a group, the mechanical forces on 
the end connections would nevertheless beyincreased.> However, a 
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little consideration will show that this is not so, and that the forces 
are decreased by nearly twice the percentage that the number of 
conductors is inereased. 

Tie method of supporting the end connections here illustrated 
allows of effective clamping and incidentally provides a large space 
for leakage flux, while the field around the individual conductors is 
not excessive; thus the mechanical forces are minimised. The 
stator shown was repeatedly short-circuited at full voltage. both on 
one phase and across all terminals, without any signs of distortion of 
the winding. 

A characteristic upon which great stress uscd to be laid is close 
inherent regulation of the generator. It is not hard to see the reasons 
for abandoning this quality in the present day purchasing specifi- 
cations for large turbo-generators. In the first place, the price to be 
paid for it in efficency, in heavy short-circuit currents, in inferior 
mechanical proportions and in actual first cost, was altogether dis- 
proportionate to the supposed advantages. In the second place the 
advantages—for large units, at any rate—are found to be of a more 
theoretical than practice! nature. With regard to the cost: Ina 
turbo-generator of, say, 10.000 k.v.a. rating (max.) the friction and 
windage plus core loss amount to several times the I'R loss plus 
excitation, the ratio depending upon speed and design, but varying 
from perhaps 3 to 7. Hence the point of maximum efficiency is 
always much outside the rating range, and any increase in variable 
Josses with a reduction of fixed losses causes an increase in efficiency 
at the operating point. The place where limitations are most 
severely felt in a large turbo-generator is the rotor, and, therefore, 
to obtain close regulation in such 2 machine, the tlux is of necessity 
run up higher than it would be without this requirement, hence an 
impaired eflicicney. The increased flux involves a momentary short- 
circuit current ratio and mechanical forces on end connections aug- 
mented by twice the percentage by which it is itself increased. The 
rotor limitations preclude the possibility of obtaining the close 
regulation with the low flux, by means of simply an increased air-gap. 
In several existing installations the consideration of short-circuit 
current alone has necessitated deliberately spoiling the regulation of 
the generators by inserting external reactance, a procedure which 
not only does not take advantage of the improvement of efficiency 
possible with a reduced flux but introduces some, even if small, 
extrancous losses. 

In case of large units, the difference between close regulation and 
poor will frequently represent the practicability or otherwise of a 
two-pole as compared with a four-pole design. or four-po'e versus 
six-pole. This incidentally represents an even greater effect on 
steam consumption due directly to the speed of the turbine. Again, 
the increased Hux required for close regulation represents increased 
rotor weight 2nd changed proportions, which at certain stages will 
necessitate operation above the critical specd where before a stiff 
rotor was possible. As regards cost price. the closely regulating 
machine will be heavier, and while the eost per pound will be slightly 
less than that of the low flux machine, the total cost will always be 
somewhat more, except where other sacrifices have been made. We 
have been assuming that the close regulation is to be obtained by 
ordinary methods of proportioning. The clever compounding device 
introduced by Miles Walker, and used to some extent in England for 
fairly high power factor work, is said to provide the close regulation 
without any consequent very heavy momentary short-circuit current 
ratio. 

With reference to the advantage obtained by clos? regulation, the 
following points must be borne in mind. Where close voltage regu- 
lation is required, an automatic regulator will be used whatever the 
regulation of the generator. Even with close regulation at unity 
power factor, that at lower power factors is poor. The size of the 
stations, and of the units, here discussed is much greater than a few 
years ago when close regulation was being insisted upon : and while 
it may be said that fluctuations of load on a section of the “bus bars 
will be correspondingty increased, this fluctuation is not generally so 
large a percentage of the tota! rating of the machines on the ‘bus bars. 
Further, in a large station, if the rapid changes of load are heavy 
enough to represent a considerab'e proportion of the connected 
generator rating, the problem of taking care of the sudden changes 
of demand for steam will be the principal one, rather than voltage 
adjustment. 

The greater rotative speed at which a given output can be handled 
now, as compared with carlier practice, is largely due to changes of 
design which increase the available output from a structure of given 
dimensions rather than to changes that allow of very much larger 
structures being run at the old speeds. The use of mica and asbestos 
for rotor insulation allows of operation at temperatures which were 
near the limit with the older inflammable materials. Modifying our 
ideas on regulation requirements enables the limitation of stator and 
rotor more nearly to approach one another, and so on. 
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With the increased ratings prevailing at speeds of 1,500 and 1,800 
revs. per min., it becomes increasingly difficult to provide satisfactory 
and efficient blowers mounted directly on the rotor. There is thie 
further consideration that the axial length taken by the blowers and 
end bell partitioned spaces increases the span between journals and 
lowers the critical speed. Some far-sighted buyers of large units are 
now adopting a separately driven external fan, allowing of a very 
stiff rotor construction. It then frequently remains possible to keep 
the critical speed above the ranning speed for large machines too ; 
and the smoothness of operation obtained, even if we magnetically 
unbalance the rotor by temporarily short-circuiting one coil, is a 
great asset in a large machine. Who external blower has severa! 
advantages which will be readily seen and which will be accentuated 
when it becomes standard practice in this country. as in Europe, to 
instel air filters. The writer believes that our central station engi- 
neers will follow this practice a few vears henec. One possible alter- 
native to the separate blower handling all the air is a small externa! 
direct-connected higher pressure blower producing the necessary low- 
pressure ventilation by en inducing jet in a properly shaped main 
duct, on the principle of the jet pump. The " high-pressure" 
blowers for these need not necessarily be direct connected, but one 
could be installed to feed into all the ducts of the station. 
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PROF. SENIER'S ADDRESS TO SECTION B OF THE 
BRITISH ASSOCIATION.* 


patum as 


Perhaps there is no intellectual occupation which demands more of 
the faculty of imagination than the pursuit of chemistry. and perhaps 
also there is none which responds more generously to the yearnings 
of the inquirer. It is surely no commonplace occurrence that in ex- 
perimental laboratories day by day the mysterious recesses of Nature 
are disclosed and facts previously quite unknown are brought to 
light. The facts disclosed may have general importance, and neces- 
sitate at once changes in the general body of theory ; and happily, 
also, they may at once find useful application in the hands of the 
technologist. Recent examples are the discoveries in radio-activity, 
which have found an important place as an aid to medieal end 
surgical diagnosis and as a method of treatment, 2nd have also Jeu 
to the necessity of our revising one of the fundamental doctrines 
of the theory of chemistry—the indivisibility of atoms. But the 
facts disclosed may not be general or even seem important ; they 
may appear isolated and to have no appreciable bearing on theory 
or practice—our journals are crowded with such—but he would be 
a bold man who would venture to predict that the future will not 
find use for them in both respects. To be the recipient of the 
confidences of Nature; to realise in all their virgin freshness new 
facts recognised as positive additions to knowledge. is certainly a 
great and wonderful privilege, one capable of inspiring enthusiasm 
as few other things can. 

While the method of discovery in chemistry may be described. 
gencrally, as inductive, still all the modes of inference which have 
come down to us from Aristotle, analogical. inductive and deductive. 
are freely made use of. A hypothesis is framed which is then tested. 
directly or indirectly, by observation and experiment. All the skill. 
all the resource the inquirer can command, is brought into his service ; 
his work must be accurate ; and with unqualified devotion to truth 
he abides by the result, and the hypothesis is established. and be- 
comes part of the theory of science, or is rejected or modified. In 
framing or modifying hypotheses imagination is indispensable. It 
may be that the power of imagination is necessarily limited by what 
is previously in experience—that imagination cannot transcend 
experience ; but it docs not follow. therefore. that it cannot construct 
hypotheses capable of leading research. 1 take it that what imagina- 
tion actually does is—it rearranges experience and puts it into new 
relations, and with cach successive discovery it gains in material for 
this process, In this respect the framing of a hypothesis is like 
experimenting, wherein the operator brings matter and energy 
already existing in Nature into new relations, new circumstances. 
with the object of getting new results. The stronger the imaginative 
power the greater must be the chance of success, Buta hypothesis 
to be useful, to be admitted as a candidate for rank as a scientilic 
theory, must be capable of immediate. or at least of possible, veri- 
fication. Thus, though imagination is indispensable to a chemist. 
and though I think chemists should be, and let us hope are, poets, or 
at least possess the poetic temperament, still little can be achieved 
without a thorough laboratory training ; and he who discovers an 
improved experimental method or a new differentiating reaction 15 
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* Abs'rict of an Address delivered by Prof. A. Senier, Ph.D., M.D., 
D.Sc., at Dundee yesterday. 
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On the other hand, it should not be forgotten that in making use 


as surely contributing to the advancement of science as he who 
creates in his imagination the most beautiful and promising 
hypothesis. 

Again, let it not be forgotten that chemistry in its highest sense— 
that is, in its most general and useful sense—is purely a world of the 
imagination, is purely conceptual, And in addition to this, more- 
over it is based like all science, on the underlying assumption of the 
uniformity of Nature, an assumption incapable of proof. If we think 
-of the science as a body of abstract general theory. and exclude for 
the moment from our purview its innumerable practical applications. 
and also all special individual facts not yet known to be related to 
general theory, then what remains are the more or less general facts 
or laws. These it is which give the power of prediction in newly 
arising cases of a similar character ; the power of foresight by which 
the claim of chemistry to its position as a science is justified. Chem- 
jstry, as such, is a complicated ideal structure of the imagination. a 
gigantic fairy palace. and, be it noted, can only continue to exist so 
long as there are minds capable of reproducing it. "Think of all the 
speculation—and speculation. too, of the highest utility when trans- 
lated into concrete applications—about the internal structure of 
molecules. I venture to say that the most magnificent creations of 
the world's greatest architects are not more elaborate or more 
beautiful or more fairvlike than the chemist’s conception of intra- 
molecular structure and the magical transformations of which mole- 

-cules are capable; and yet no one has had direct sensuous experi- 
ence of any molecule or atom, or possibly ever will, It is well from 
time to time to recall these truths and realise where we are. But 
although the conceptual nature of science is unquestionable, it cer- 
tainly contains truth in some form as tested by deductive concrete 
realisation, by correctness of prediction, and during the last century 
or two has undoubtedly given to man a mastery over Nature never 
before dreamt of. 
The President then went on to deal at some length with the de. 
velopment of chemistry from the historical point of view from the 
days of the phlogiston theory and the beginnings of quantitative 
chemistry. Hesuggested that perhaps that portion of Dalton's theory 
in which the latter regarded atoms as indivisible may have to undergo 
some revision, and concluded this portion of his address with an ex- 
pression of opinion that some way will be fo und to study solids and ob- 
tain data that will lead tothe determination of their molecular aggre- 
gato weights. Thestudy of molecular volumes of solid solutions; the 
remarkable results obtained by Pope and Barlow; '"Tutton's work on 
crystallography, and much besides, induce the hope that some 
day solids like gases will tind their Avogadro. He then continues : 
In the pursuit of all this abstract theory, and still more so in the 
bewildering multitude of undigested individual facts, there is danger 
that important and fundamental, even moral. conditions may be lost 
sight of. For example, take the fundamental question, Why should 
we pursue chemistry ? No doubt it is considered by its votaries, 
those who seek in our laboratories to advance the science, that they 
are entitled to have provided for them, and will be rewarded by the 
provision of, the ordinary means of livelihood ; but these, it will 
scarcely be denied, could generally be far better assured by other 
pursuits. It is suggested that intellectual discipline is a reason ; 
but. I ask, for what purpose ? Will anyone pretend that intellectual 
discipline without utilitarian object. without the possibility of using 
it for the betterment of society, is a worthy pursuit ? I think not. 
But, in any case, none of us have devoted ourselves to chemistry 
merely for the sharpening of our wits. Again, someone suggests 
that chemistry and learning generally should be pursued for their 
In a recent most interesting and inspiring academic 
address * Prof. Sir Walter Raleigh commends “ those who seck 
nothing from knowledge but the pleasure of understanding." If 
such a statement bears its most obvious meaning then, I venture to 
think that, in common with intellectual discipline without the inten- 
tion of applying to a useful object the intellect so trained. such a 
reason is selfish. inadequate and unworthy. and does not justify the 
pursuit of anything. No; research in chemistry apart from the 
possibility of applying it to the advantage of humanity cannot be 
defended. The mastery of the seemingly unlimited resources of 
Nature which chemistry achieves more and more and its use to alle. 
viate the misery and add to the happiness of mankind is the only 
worthy and effective defence. And that this is the underlying ideal. 
in point of fact. that leads the chemist onward. not necessarily that 
he is always conscious of it, but always when he reflects, I think 
cannot be doubted. But, of course, no narrow idea of utility must 
be aimed at. Practically any chemical inquiry may lead to results 
of materialadvantage. Certainly nothing could be more mischievous 
than to make a narrow immediate utility the test. It would be easy 
to illustrate all this from the records of science, but instances i in point 


are so well known that it is unnecessary. 
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* The Mea aning of a Univ erity.’ Clarendon Press, 1911. 


of the manifold advantages derived from the growth of science. 
humanity. on its part, owes a great debt to scientific inquirers, and 
ought to fecl it a sacred duty to do in return all in its power by sup- 
port and encouragement to further scientific research. As Sir 
Walter Raleigh, in the address already referred to, says: “ It is so 
easy to use the resources of civilisation that we fall into the habit of 
regarding them as if they were ours by right. They are not ours by 
right : they come to us hy free gift from the thinkers.” 

That this advantage to civilisation has been, and is, the result of the 
pursuit and consequent advance of chemistry is happily a truth that 
is well known. There is scarcely an industry or a profession that has 
not been materially influenced or even created by the discoveries of 
chemistry, and, therefore. the welfare of nations is most intimately 
concerned in promoting its advancement. Now, it is common 
knowledge that no country has appreciated this to the seme degree 
as Germany. It will, therefore. be worth our while to consider a 


moment the inauguration in Berlin, z year ago, of an entirely new 


institution the Kaiser Wilhelm Institut, for the promotion and 
organisation of chemical research. This research is to be effected 
throughout the German Empire. in the universities, the technical 
high schools, or in works, and it is supported mainly, at least at first, 
by subscriptions of the chemical manufacturers, An address of very 
great importance was delivered at its opening by Prof. Emil Fischer, 


than whonr, perhaps, no one living has added more to the progress of 


chemistry. A translation of this address appeared in * Nature.” 
and, with additions, has since been published in a convenient book 
form.* In this address an authoritative account is given of the 
main contributions of chemistry to the national welfare, which even 
to those familair with the subject must be astonishing in their im- 
portance, varicty and universality. It includes the applications of 
the science to problenis of nourishment, to agriculture, and food 
supply; to engineering, metallurgy, cements ; to clothing, artificial 
silk. or to colouring—dves ; to indiarubber production, both natural 
and artificial; to perfumery—artificial violet and other artificial 
floral perfumes, even that of the rose; to synthetic camphor ; ; to 
drugs and synthetic materia medica, including the recent arsenic and 
selenium organic compounds which promise so much in the treat- 
ment of cancer and other fatal discases ; to radio-activity, to thera- 
peuties, to the destruction of pathogenic microbes ; to methods of 
sewage disposal ; to the preparation of cflicient explosives ; and to 
many other useful objects. In connection with the manufacture of 
explosives the publie should know that the ability to wage war is 
becoming more and more dependent on the work of chemists. When 
the supply of mineral nitrates is exhausted, or even before that event, 
the requisite nitrogen compounds will have to be provided in some 
other way, and almost certainly they will be obtained synthetically 
from the atmospheric gases which even now are becoming a com- 
mercial source. 

Large sums of money are expended in this country on the diffusion 
of some knowledge of chemistry among all classes of scholars and 
students ; in fact, scarcely anyone escapes from a smattering, largely 
undigested if not indigestible, either forced on them by regulations 
or by the allurement of bribes in the form of prizes, scholarships, or 
academic laurels. And if this is not good for scholars or students, 
it is worse for masters or professors. Our professors work “ whole 
time " at this “ stall-feeding " process, and if they happen to be 
strong men mentally and physically they may be able, when weary 
with work, to devote any overtime to—what I submit is far the more 
important matter for the State—the advancement of science by 
research. But this pursuit requires for its successful prosecution, 
for resource and initiative to be at their best, that all the faculties 
should be in readiness in their fullest strength, freedom and adapt- 
abilitv. How many, alas! are not strong men, and in their praise- 
worthy endeavours, not withstanding, to contribute something to the 
achievements of their time succumb as martyrs to their devotion. 
The truth of this statement, I fear, is too well known to many of us 
here. In Germany this strain of elementary teaching is more recent, 
and is only now being felt. Prof. Fischer in his address (doc. cit.) says 
of it: * During the last 10 years a scheme of practical education of 
the masses has developed. But this very education of the masses 
tends mentally to exhaust the teacher, and to a great extent, cer- 
tainly to a higher degree than is desirable or indeed compatible with 
the creative power of the investigator, there prevails in modern 
educational laboratories a condition of overstrained activity.” 
And again, “In the harassing cares of the day the teacher too 
readily loses that peace of mind and broad view of scientific matters 
necessary for tackling the larger problems of research." Labora- 
tories, he says, are wanted " which should permit. of research in 
absolute tranquility, unencumbered by the dutics of teaching." I 


$e n 'hemical Research i in its Bearings on National W 'elfare." London, 
1912. 
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have given these quotations from Prof. Fischer's address as indi- 
cating the matured judgment of a highly competent authorit v, com- 
municated in the presence of the German Emperor on an historic 
occasion. His words are words of great weight, and no country 
which regards its future welfare can afford to ignore them. 

Sir Walter Raleigh (loc. cit.) says that every university is bound to 
help the poor . . . but that does not mean that a university is 
doing good if it helps those who have no special bent for learned pur- 
suits to acquire with heavy labour and much assistance—just so 
much as may enable them to pass muster; on the contrary, it is 
doing harm. I would like to invite the attention of all who are seriously 
interested in the country's welfare to reconsider the present policy 
in the teaching of chemistry ; and this applies also to other sciences. 
For the advancement of civilisation, for the increased welfare of the 
race by the technical applications of our science, it is not the indis- 
criminate teaching of the masses and the multiplication of examina- 
tions that is wanted, but the training of the few, of capable investi- 
gators, Ido not propose necessarily that we should interfere with, 
or much less abandon, much of our present elementary teaching, 
and I know that elementary, largely technical, training in chemistry 
is needed for medicine and engincering ; but I do propose that our 
first endeavour should be to secure under present conditions in the 
present college or works laboratories, or in laboratories to be specially 
provided, that capable men, of whom we have many, should be able 
to devote themselves to research. without the worry of teaching and 
examining or of providing the ways and means of livelihood. There 
is, happily, reason to believe that this vital need is to some extent 
becoming known ; for there have been several recent instances where 
à particular investigator has been afforded the means, financially, of 
prosecuting his particular rescarches in tranquility. The diversion 
of endowments to such purposes, instead of their going to the 
foundation of additional school or undergraduate scholarships, 
cannot be too highly commended. 

We may learn a lesson which bears on this from that remarkably 
prolific period of our science, the close of the eighteenth and the 
beginning of the nineteenth centuries. It was then no easy matter 
to pass the precincts of a chemical laboratory ; only the fittest sur- 
vived the ordeal. At the beginning of the nineteenth century the 
traditions of Berthollet and Lavoisier in Paris were kept alive by 
Gay-Lussae ; in England those of Cavendish and Priestley by Davy ; 
and Berzelius in Sweden worthily maintained the older school of 
Bergmann and ‘Scheele. By à happy fate the interest of Alexander von 
Huniboldt was the means of both Liebig and Dumas being admitted 
to the intimacy of Gav-Lussae ; and in Sweden Wöhler was fortu- 
nate to gain the confidence of Berzelius ; and in London, Faraday 
that of Davy. The achievements of these men—Liebig. Dumas, 
Wohler and Faraday—are part of the history of science. To me it 
contains a lesson, in point, of great importance. The opportumity 
offered them was beset with difficulties. No bribes, such as scholars 


or students expect to-day, were offered them ; they knew no exami- 


nations, and their available apparatus and lahoratory equipment was 
of the smallest and crudest description ; but they were eager students 
with whom the master was in sympathy, and it is common know- 
ledge that they completed the foundations of our science. Now I 
ask, considering the thousands of students whom we teach and 
examine to-day, are we doing as well in the interest of the country as 
our predecessors a century ago? Who can confidently answer in 
the affirmative ? No; whatever else is done, the country needs the 
provision of men whose untrammelled energy should be devoted to 
original chemical research. Even as intellectual discipline the value 
of research is of the highest importance. In his address to the 
British Association at Winnipeg. Prof. Sir J. J. Thomson bears testi- 
mony to this. He says: " I have had considerable experience with 
students beginning research in experimental physics, and I have 
always been struck by the quite remarkable improvement in judg- 
ment, independence of thought, and maturity produced by a year's 
research. Research develops qualities that are apt to atrophy when 
the student is preparing for examinations, and, quite apart from the 
addition of new knowledge to our store, is of the greatest importance 
às à means of education." 

And the object. and ideal is wrong also in our system of technical 
training. We aim too much at giving elementary instruction to 
artizans, which, though important in itself, can never take the place 
of the higher education of leaders or managers of industrial] works. 
This is different in Germany, where, although the training of artizans 
is hy no means neglected, the chief energy is directed to the training 
and teaching of the smaller class of managers. There is, too, in 
Germany a far more intimate relation between academic and indus- 
trial work, and the leaders in each often interchange posts. In one 
respect we have an advantage over Germany ; it is important that 
this should be understood. The higher technieal instruction across the 
Rhine has not been undertaken by the universities, but is carried 


out in separate institutions. With us the universities have gradually 
undertaken, in addition to the older technical subjects, theology, 
medicine and law, the various branches of engineering and agricul- 
ture, and even commercc. This, it is to be hoped, will be extended 
so that the highly trained technologist may have the advantage of 
the undoubted humanising influence of the university. 

I have not attempted in this address any complete survey of 
chemistry, either its growth in the past or its present condition, but 
I have endeavoured to give some account of the sort of thing chemis- 
try is—of its method—and to maintain three theses: (1) That the 
logical method by which chemistry advances is not a simple one, and 
requires as one essential element the use of a highly developed 
imagination. To render this more efficient I have advocated special 
training. (2) Without violating. I hope. the canons of the proper 
use of hvpothesis, I have proposed, in order to account for certain 
isomeric and other phenomena, the conception of solid molecular 
aggregates, although I am not able at present to indicate precise 
methods for its further investigation. These molecular aggregates 
are supposed to be formed by the combination of gaseous molecules 
just as the latter are formed bv the combination of atoms. (3) Asa 
matter of vital interest to the continued well-being of this country I 
have insisted stronglv that our educational resources devoted to 
chemistry should be directed, in the first place and chiefly, to the 
highest possible training of promising students in the prosecution of 
research, and that the giving to the many of elementary instruction 
should be at least a secondary consideration. Now I do not wish to 
dictate how this last proposition could be best carried into effect. I 
think we should distinguish three classes of chemists, or technical 
chemists, whose domains would more or less overlap. Occasionally 
there will be a man, like the late Sir William Perkin, who would com- 
bine all three. The three classes are: First, the pure chemist, 
devoted to scientific discovery only ; second, the technica! chemist, 
who prepares the discoveries of the pure chemist for the technologist, 
and has to determine such questions as economica! production and, 
for example, the conversion of colours into dyes; third, the tech- 
nologist or works manager. These three classes should be in close 
relation to one another. By such a scheme we should probably over- 
come by education one of our most serious present difficulties—the 
ignorance of owners of works of the value of science, It is à matter 
deserving most earnest consideration whether, under the propitious 
influence of our own time-spirit, it would be possible to organise 
research and develop it without interfering with its essential freedom 
and initiative, and this in each of the three classes I have mentioned, 
either by means of some of our existing institutions, or by tho in- 
auguration here of such an organisation as the Kaiser Wilhelm In- 
stitut in Berlin. 


CORRESPONDENCE. 


THE LOW-FREQUENCY CIRCUIT IN SPARK 
TELEGRAPHY. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In your last issue Mr. A. J. Makower criticises in two 
respects the evaluation of the constants of equation (xii.) in 
my article (p. 697). 

He writes that whereas it is assumed that the spark occurs 
at the moment of maximum P.D. of the condenser, “in reality 
the spark would occur when the P.D. of the condenser reaches 
the value required to bridge the particular length of spark-gap 
that happens to be used in parallel with it.” "This is perfectly 
true; and the analysis is avowedly directed to those cases 
where the gap is so arranged as to break down at the instant 
(— m/ p, when the P.D. has reached its maximum. This is the 
normal working condition in musical spark transmitters. With 
the Marconi disc discharger the instant of disruption is con- 
trolled by the phase-setting of the stationary electrodes—an 
adjustment which must be made with some nicety. With 
fixed electrodes the length of the spark-gap or the excitation of 
the alternator must be so adjusted as to make the maximum 
condenser P.D. only just sufficient to produce disruption. This 
can be done satisfactorily with a quenched spark; but with a 
plain gap the disruptive strength is so inconstant from spark 
to spark that regular sparking cannot be attained. 

The other point raised by Mr. Makower is a charge of non 
sequitur: “if e and i be taken as zero when t is zero, it does not 
follow that dí/dt- 0." Referring to Fig. 6 (p. 697), we have a 
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circuit consisting of alternator, resistance, condenser and 
inductance in series. The sum of the P.D.s across successive 
elements round the circuit must be zero :—1.e., 


e(or E sin pt) — Ri E Lgo 
Just after the spark the charge q in the condenser is zero. So 
with 
e=0, i=0, q=0, 
it follows that di/dt=0.—I am, &c., 
Engineer-in-Chief's Office, G.P.O., 


L. B. TURNER. 
Aug. 31. s 


ELECTROLYSIS OF REINFORCED CONCRETE.* 


BY H. P. BROWN. 


In a report of the American Society for Testing Materials’ annual 
meeting published in “ Engineering News," of April 4, 1912, the 
following sentence occurs: * The report of the waterproofing com- 
mittee brought about some excited discussion, during which several 
persons affirmed their belief in the imperishability of concrete and 
protested against any hint of any other possi bility.” It is no doubt 
true that many nervous or mental diseases can be cured by a practi- 
tioner who strenuously denies their existence and thus encourages 
the patient to resist and overcome them. But it can hardly be 
expected that defective concrete walls or disintegrating brick piers 
can be strengthened by “absent treatment," however vigorous be 
the denial of injury and however prominent be the denier. It is far 
better calmly to face the facts, and when they prove to be unfavourable 
to search for practical remedies and then apply them carefully. Here, 
then, are some very unwelcome facts, but with them I set forth simple 
remedies which I have tested for a long period and have found to be 
effective. 

]. Reinforced concrete cracks along the lines of the reinforcing 
rods when subjected to an electrical potential of more than 1} volts 
in presence of water, even though the rods be from 5 in. to 6 in. from 
the surface. The cracks occur where the rods have a positive charge, 
and increase in width as long as the unfavourable conditions continue. 

2. Mass concrete disintegrates in presence of water when subjected 
to a heavy flow of clectrical current at a pressure exceeding 1} volts. 
The calcium silicate and aluminum silicate are decomposed, the 
silicic acid appearing with the oxygen at the positive pole, while 
the calcium hydroxide and aluminum hydroxide are carried to the 
negative pole. In all cases the presence of an acid or a salt in the 
water hastens the destruction. 

3. Structural steel and foundation bolts and plates resting on bricks 
or concrete piers are corroded in presence of water and current flow 
where the charge is positive. After electrolysis has parted the bolts 
continued heavy current flow in presence of leakage from gas pipes or 
sewers disintegrates the surrounding concrete or brick. Some kinds 
of limestone under the same conditions show the same results. 

4. Concrete made from Portland cement loses strength and 
crumbles when submitted to alkali-bearing waters or to sea-water. The 
process is quickened by the application of electrical current. Great 
dzmage has already been caused on concrete wharves by current 
leskage from the hoisting motors. Trouble may therefore be looked 
for where electric motor towing cars are operated along rails carried 
upon concrete canal walls. 

5. Brickwork, concrete made from Portland cement and some kinds 
of limestone when used in long tunnels are disintegrated when sub- 
mitted to water and dense coal smoke, even when no electrica! 
current is indicated. 

6. The fect that a concrete wall is thick enough to prevent. surface 
dampness or the visible escape of water under pressure does not 
prove that it is waterproof, nor does it afford any protection from 
trouble when submitted to electrical current flow. Even the slight 
amount of moisture held in such a wall by capillary action is sufficient 
to afford a conducting path to the destroying current. 

7. Permanent protection from electrolysis cannot be secured by 
painting or by coating a concrete structure with a membrane and 
waterproof material. These will sooner or later hydrolyse, or crack 
from settlement of structure, or disintegrate from action of gas liquor 
in the water. A leak may then occur at a long distance from the 
spot where the waterproof layer has failed, and destruction follow 
in unsuspected places. 

Examples of each of these cases in large areas can be seen without 
going very far from the centre of New York City, and effective 
remedies can be found jn successful operation in the large reinforced- 
concrete packing house of the Arbogast- & Bastian Co. at Allentown, 


* Abstract of an article in “ Engineering News." 


Penn. This is the building whose injury by electrolysis was described 
in my article in “ Engineering News " of June 8, 1911. In this 
building, as a result of electrolytic action, over 3,000 lin. ft. of beanis, 
girders and columns, made of first-class concrete, cracked very badly 
along the line of the reinforcement, and some mass concrete founda- 
tions of ammonia refrigerating coils, &c., disintegrated through the 
same cause. A very large amount of mass concrete of high quality, 
carefully installed in 1909 and 1910 by various railways near New 
York is now in magnificent shape whereveritisdry; it is also in fine 
condition where it is wet without the presence of electrical current. 
But wherever both water and current have reached it, the material 
is badly disintegrated and must soon be replaced. 

In all these cases the constructing engineers spared neither pains 
nor expense to obtain durable work, and the unfortunate outcome 
is mortifying. Some have been inclined to shift the blame on to 
the cement makers, but this is not justified by the facts, for had an 
occasional lot of poor cement been delivered some of it wou!d havo 
shown up either in dry places or in wet places where there was no 
indication of current flow. But the concrete is fine everywhere, 
except where it is or has been under the influence of both water and 
electric current. On the other hand, some of the cement makers have 
tried to throw the blame on the constructors ; but this is manifestly 
unfair, for the records show that all of the work passed carcful 
inspection and was well done. It cannot be denied, however, that 
the present cement specifications permit the sale of a large amount 
of cement which passes the boiling test, but which shows faults after 
a few years in service. Concerning electrolytic injury of structural 
stcel and the brick or concrete piers supporting it. This is à matter 
of the utmost importance since the present regulations of the National 
Board of Fire Underwriters permit, and in some places require, tho 
earthing of the ‘‘ neutral wire " of electric light and power circuits 
in our modern office buildings, and this at once endangers the steel 
in contact with the foundations and in some cases jeopardises tho 
concrete or brick of the foundations themselves. Concrete bridges, 
viaducts, retaining walls and tunnels may be seriously injured by tho 
return current of electric railways, especially when subjected to 
leakage from sewage and gas pipes or to surface drainage from streets, 
I do not believe in the policy of silence in matters of such vital im- 
portance. "The average concrete engincer does not realise the exis- 
tence of this danger. Until he docs so, it is useless to approach 
him with the devices and precautions necessary to obtain perfect 
protection. 

In the Allentown packing house the greater portion of the injury 
was made evident by deep cracks in the concrete parallel to the 
reinforcing rods, which in some places were 23 much as 6 in. from tho 
surface of the concrete. These cracks appeared only in portions 
of the building where the concrete was wet and where the reinforce- 
ment had a positive electrical charge which decomposed the moisture 
and released nascent oxygen on the surface of the rods. This pro- 
duced a dense layer of iron oxide which required more room than tho 
iron ; the consequent expansion therefore forced the concrete asunder. 
Wherever the concrete was dry or wherever it was wet without a 
positive electrical charge there was no damage whatever. 

As an electric railway power house was located near this building, 
it was at first suspected that return current from this source caused 
the trouble. Had the railway current been responsible the injury 
would have appeared in columns or beams in the cellar near tho 
north wall adjoining the power house ; the current would then have 
been travelling north toward the power house. But there was no 
current in that direction and no sign of injury on the cellar columns, 
while the greatest damage was found in the beams supporting the 
second floor. The trouble in this building was caused by electric current 
leakage from its own power plant, passing through the broken-down 
insulation on the wires to the meta! conduits containing thom. Theso 
conduits were supported by cast-iron “ sockets " which projected 
from the concrete on the lower surface of the boim: and girders, 
forming a part of a clamping device to keep tho reinforcing bars 
together. These sockets appeared every 4 in. to 8 ft. ; thoy wero 
tapped for 2 in. bolts and were used also to support the water, steam, 
ammonia and drain pipes and the overhead tramways. Steam, 
vapour and animal acids condensed in th» conduits, since they were 
open at each outlet. This liquid soaked through the doub!e-braided 
cotton on the wires and ruined tho rubber insulation, immersing the 
wires in a conducting fluid which through the "sockets" was in 
metallie contact with the reinforcing rods, thus bringing to them the 
destroying current. The concrete in many parts of the building was 
soaked with salt water and formed a conductor of very low resistance 
from attic to sub-cellar. As the building was divided into sections 
by brick fire-walls, the various earthed circuits gave no indication 
in the distant engine room through tho “earth detector " located 
there. No commercial insulated wiro could be found which could 
long resist the combination of heat, cold, steam, vapour, acid fumes 
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and salt water until the General Electric Co. made a special form of 
its “ varnished cambric insulation " to meet the unusual conditions. 
This insulated wire has passed the severest tests and has given entire 
satisfaction. 

‘The following methods of protection and restoration were devised 
by the writer: By means of non-rusting electrical contact alloys 
applied to the lower surface of the troublesome “socketa,” all the 
reinforcing steel rods in each room were connected together and a 
testing wire carried to a circuit-breaker and annunciator in the engine 
room. All the conduits were then suspended from mining insu- 
lators, cut into sections by insulated joints and connected to similar 
testing wires, &c. A low-voltage testing dynamo driven by a motor 
is operated in the engine room. and its current is thrown by com- 
mutating device on to the various testing circuits. Any accidental 
contact between conduit metal and reinforcement operates a circuit- 
breaker, releases an annunciator drop and rings a large alarm bell. 
A similar contact between the power and light circuit and the conduit 
metal gives the same result. Thus two lines of defence are established, 
and both must fail before dangerous current can reach the reinforce- 
ment. The testing potential connected to the reinforcement is 
negative.and therefore in itself isa protect ion. Toensuro the constant 
operation of the testing dynamo, it is also used to supply current. for 
the elevator hells. At every outlet and at terminals, the electric 
wiring conduits are filled with a special insulating compound which 
melts at about 150° F. and is solid at ordinary temperatures ; this is 
done to prevent further condensation of moisture in the pipes, since 
parts of the building are filled with vapour from the cooling carcasses. 
No provision is made to draw away this vapour, and it is allowed to 
condense and freeze on the ammonia pipes in the coil loft and soon 
covers the pipes with ice which has to he chopped off and thrown out. 
This condensed animal vapour is an excellent conductor and is very 
active in corroding metal, especially when electrically charged. The 
switches and distribution boxes are insulated from the walls ; the 
motors are placed on insulated supports and all metal pipes are as far 
as possible insulated from the reinforcing rods. These measures 
were adopted several months ago, and have proved effective protec- 
tion. The replacing of the damaged concrete and the method 
employed for waterproofing the new concrete are then described. 

"The method of testing for damp- -proofing used bv Wig and Bates 
was to place blocks of concrete 2 in. thick in a trough containing 
water $ in. decp and to paste on the tops of the blocks filter paper 
painted with phenol-phthalein, which turns pink in presence of 
alkaline water. The water had to climb upward 13 in. by capillary 
action before it could penetrate the paste, soak into the paper and 
indicate its presence by discolouring the chemical. This test is not 
severe enough to meet electrolvsis prevention requirements, for 
shou!d the water penetrate the block merely up to the water level, 
the current would follow and perform its destructive work. even 
though the filter paper were not reached. To obtain protection, 
moisture must be absolutely excluded. 

My scheme for testing the damp- proof qualities of concrete con- 
sists in the use of blocks of concrete 5 in. by 41 in. by 97 in., contain- 
ing two steel rods 1 in. diameter placed 1 in. apart entering the top 
and penetrating 5 in. The blocks are placed in a 10 per cent. solution 
of salt water 8 in. deep and the steel rods connected to the terminals 
of a dynamo with a potential of 125 volts direct-current. With plein 
concrete of best quality, carefully tamped, and placed in a moist 
room for 28 days, then allowed to dry thoroughly under ordinary 
conditions, the closing of the circuit after immersion soon showed 
the penctration of the water by an increase of temperature with 
heavy flow of current. In two days a coating of iron oxide had 
formed around the positive rod, and was dense enough to crack the 
concrete. Seven days later this crack had widened to 44 in. from 
end to end of the block through about 2 in. of solid concrete. There 
was no crack around the negative rod. With alternating current 
both rods are corroded at about half this rate. 

I have carefully tried various oils. asphalts, stearates, resinates, 
&c., for waterproofing concrete, but do not find any of them to stand 
up under the severe tests which I have described. The first two 
injure the tensile strength and will sooner or later hvdrolise and wash 
out when submitted to water and the weather. None of them will 
withstand the combined action of heat and water. Soap compounds 
such as stearates and resinates may at first make the conerete repel 
water, but thev soon lose their efficiency, especially wien exposed 
to leakage from sewers and gas pipes. Onlv ono compound was 
found which stood up under these severe conditions and showed 
itself able to absolutely exclude moisture and current flow. This 
is an inexpensive paste called * Starex " which is mixed with water 
used in the concrete. 

A test block was made in September, 1911, containing 5 parts by 
weight of portland cement, 15 parts of sand, 2 parts of * Ntarex ` and 
2) parts of water. As the repairs had to be made in several refri- 


gerating rooms at low temporature, this block was placed in an 
ammonia coil room at 28°F. for 14 davs and then cut into sections 
for examination. When removed it was found to be covered with 
a layer of ico d in. thick. It was close in texture, weighed 120 Ib. 
to the cubic foot and took a high polish. A similar block after 
30 days’ hardening was put into salt water and its rods connected 
with the mains of a direct-current dynamo at 125 volts. Since 
November 8, 1911, it has been under this pressure continuously and 
shows no sign of current flow nor injury. Without ‘ Starex,” 
similar blocks rise in temperature at once and crack around the 
positive rod in two days. In applying 3,000 lin. ft. of “ Starex ” 
concrete at the packing house above referred to not a single shrinkage 
crack was found. Througn a misunderstanding. on the last day's 
work no “Starex” was used in mixing the concrete, and cracks 
appeared on everv portion of the finished surface. Remarkable 
density is obtained when this compound is used in conerete placed 
with the " Pactor " machine. A cubice foot of this concrete, mixed 
rather dry as is necessary where it has to be applied as a plaster, 
will weigh 120 lb. when hand tamped ; it will weigh about 150 Ib. 
when applied with the " Pactor.” 

" Starex " appears to consist of a bituminous waxlike substance, 
reduced to impalpable fineness and made into a paste with powdered 
inorganic materials. It readily forms an emulsion in water and 
remains in suspension with but little stirring. If the hand is dipped 
into the dilute emulsion. à waxv film is left on the skin, which is hard 
to remove after drying. <A similar film is left on sand or stone dipped 
into it. By mixing with the water to be used for the conerete an 
amount of “Starex " equal to 10 per cent. of the weight of the cement 
and sand used in a 1 to 3 mortar, not only is the ease of working 
enhanced, but the conerete in setting apparently does not alter its 
mass. Before setting. the mortar is very plastic and can be given 
a high polish with a float. At the end of 14 days a tensile strength 
of over 500 lb. to the square inch is shown. As the concrete sets, 
certain constituents of “ Starex " seem to unite with the siliceous 
materials, forming a compound of greater density which fills the 
space vacated by the water, leaving practically no voids, 


MOTOR AND CONTROL EQUIPMENT OF ELECTRICALLY 
OPERATED VALVES.* 


BY H. M. GASSMAN. 


Valves of 24 in. diameter and larger are usually operated other 
than by hand, for the reason that generally such v alves must be closed 
in a very short time. which is impossible by hand operation, and also 
because such valves are frequently. located in out-of-the-way places 
and more conveniently controlled from some operating point more or 
less remote from the valves. As large valves usually control very 
important service connections it is essential that the electrical equip- 
ment of such valves be dependable. Any failure of the valve operat- 
ing equipment will occur. or at least be discovered. at the critical 
time when it is most needed. To guard against such failures valves 
should be inspected and tested regularly. particularly where they are 
likely to remain in one position for long periods. As the design of 
valves varies so much with the make. size and type this Paper will be 
concerned with a statement of the opcrating conditions to be met in 
a general way, and the principles which should govern the design of 
the equipment, particularly of large gate valves for water and steam 
connections. From a mechanical point of view it is necessary to 
consider the maximum torque which can be exerted by the motor, 
and design the gearing and attachments accordingly. With large 
valves the proportion of maximum motor power to mechanical 
strength of valve and its mechanism is greater than in small valves. 
hence more attention should be given to the control and equipment 
of large valves. 

The power required to open a valve is a maximum when starting 
the valve from its seat, After the gate has been opened, say. one- 
fourth, comparatively little torque is required to complete the 
operation. The proportion of starting to running torque varies with 
the construction of the valve. the amount of corrosion and the con- 
dition of the valve seat. When closing hydraulic valves under pres- 
sure, the starting and running torques are comparatively small until 
the valve is about three-quarters closed. From that point on the 
pressure on the gate increases approximately as a square of the de- 
crease in the opening, consequently. the torque at closing in such 
cases increases rapidly, but does not reach the value of the starting 
torque required to open the valve under the same pressure conditions. 

To overcome the sticking of the valve when it is to be opened, the 


* Abstract of a Paper real before the Anistican Institute of E ectrie. d 
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drive is sometimes provided with a lost motion device 80 as to give 
a hammer blow when starting the valve from its seat. With alter- 
nating-current motors such lost motion also allows the motor to 
develop a high speed, and, therefore. a greater torque before starting 
the valve from its seat. Unless some provision is made for limiting 
the torque of the motor or controlling the circuit when closiug the 
valve, it is possible to jam and injure the mechanism of the valve, 
making further operation difficult. A slip gear cannot be used for 
this purpose, as the slipping torque in opening will be practically the 
same as when closing. unless the slip gear be designed to act in the 
closing direction only. Such a device might also prevent injury to 
the valve seat should some obstruction be in the valve at the time 
of closing. The motor drive is usually designed so that the valve can 
be opened or closed in two to five minutes and a hand-operating 
mechanism also provided by which the valve may be opened, in 15 
to 45 minutes, A mechanical or electrical indicator should be pro- 
vided to show the position of the gate, particularly when closed. 
Valve stems are often twisted off in an attempt to close the valve 
when the valve is closed, but appears to be partly open, due to the 
length of time it takes the pipes to empty after being cut off. Where 
compactness is a consideration the motor is rigidly attached direct 
to, or on an extension of, the valve casing. The motor and drive 
Bhould be so arranged that there will be ample room for hand opera- 
tion. An enclosed motor is preferred on account of exposure to 
dampness, water and flooding. Such enclosing is permissible with- 
out affecting the size of the motor, owing to the intermittent service. 
Terminals and wiring also must be protected against water and any 
mechanical injury which might result while repairs are being made 
to the valve. 

A valve should not be overpowered by a motor, for the reason that 
there is considerable risk of damaging the valve, and should not be 
underpowered because it increases the chance of failure when the 
conditions are extraordinary, The correct size of motor for the valve 
will vary with the duty and the general conditions under which the 
valve operates. A low-pressure steam valve may operate satisfac- 
torily with a 2 H.P. motor; whereas the same size hydraulic valve 
under 100 1b. pressure may require a 10 H.P. motor to operate it. 
other things being the same. Where there is any choice of system 
continuous current is preferred in order to secure the advantages of a 
serics-wound motor. high starting torque and increased speed under 
light load. The commutator and brush rigging. however, are apt to 
give trouble in damp or wet locations, from condensation, flooding. 
long periods of inoperation and lack of attention. The alternating- 
current motor best adapted to valve operation is the squirrel-cage 
type. because of its simplicity. The motor should be designed with 
a high resistance rotor to increase the starting torque. For equiva- 
lent performance—that is, the same assurance against failure of motor 
tooperate the valves—the alternating-current motor should be from 
20 to 40 per cent. larger than the direct-current motor. In such 
applications motor efficiency does not enter, but operating efficiency 
does, and, therefore, it is economy to put on motors of greater capa- 
city than actually required under ordinary conditions. | 

For remote control the ideal arrangement is one which permits of 
automatic starting and stopping of the motor by simply throwing a 
8witch or controller and one that makes it impossible to start the 
valve in the wrong direction and wreck some part of the valve or 
mechanism. Where valves require direct-current motors larger than 
can be thrown directly across the line without resistance, such resist. 
ance should be designed to give the maximum torque required to open 
the valve and be retained permanently in circuit. As the motor 
speeds up due to decrease in load. a step of sufficient resistance should 
be inserted in series with the motor to prevent excessive speed at 
light load. to slow down the motor as the torque increases near the 
closing point, and to limit the torque finally should the valve seat 
itself before the motor is disconnected from the circuit. There are 
various schemes for ol taining this result with a two-point reversing 
drum controller or with a pilot switch control in combination with 
shunt and sories-wound contactors. In either case limit switches 
should be provided at each end of travel. The one at the closing end 
will require closer ad justment than the other one. and the adjustment 
should be such that the valve will finally seat itself by the drift of the 
motor. 

For alternating-current motors the same general scheme can be 
used. 'lhe alternating-current motor will not increase in speed 
appreciably with change in load. but the resistance in the stator 
circuit will also have the effect of limiting the torque in closing the 
valve. The limit switches can be designed to handle the motor 
current instead of the contactor exciting current. For small valves 
the limit switch is sometimes omitted and the motor allowed to in- 
crease its torque to the point of operating an overload circuit breaker. 
Such an arrangement, however, is not fool-proof, in that it allows the 
Operator to start the gate in the same direction at the end of its travel. 


The accoints for the year ended March 31, 1912, togethor with the 
report of the chairman of the Board, have been issued. 

The traffic. receipts for the vear were £159,051. ls. 2d., less 
£4,159. 7s. 6d., the Atlantic companies’ charges for conveying date and 
time and for delivering duplicate copies in London and other large 
centres in the United Kingdom, leaving £154,891. 13s. 8d. (against 
£136,142. 15s. 10d. for 1910-11), which, together with bank interest 
(£238. 3s. 9d.), refund tolls and dues (£34. 3s.), and charter of “ lris ” 
(£3,986. Os. 6d.), made a total of £159,150. Os. 11d. (compared with 
£138,077. 14s. 6d.). The total expenditure (including £8,866. Os. 6d. for 
head office, £66,306. 3s. 5d. for cable stations, £12,609. 8s. ld. ship's 
salaries and expenses, £1,972. 9s. 10s. provident fund and £32,350 re- 
newal account) came to £122,104. 1s. 10d., leaving £37,045. 19s. ld. 
available to meet the annuity of £77,544 pavable to the National Debt 
Commissioners in respect of interest and sinking fund on the £2,000,000 
advanced for laving and equipping the Pacific cable. 

The report proceeds : This is £7,712 more than was available in 1910-11. 
The amount to be provided by the Imperial and Dominion Parliaments 
will be £40,498 for the vear under review. The increase of £18,749 in the 
net traftic receipts was due to increased traffic, and was more by £13,891 
then was originally estimated by the Board. The gross revenue includes 
£3,986 re eived from the Cie. Franezise des Cables "Télégraphiques for 
the charter of the ' Iris " for 291 days for repair of the company’s New 
Caledonia cable. The actual cost to the Board of the expedition was 
£1,636, and that sum was included in the item “ Ship's expenses " for 
1910-11, in waich they were incurred. The balance £2,350 falls to credit 
of renewal account. 

Expenditure showed an increase over thet of 1910-11 of £12,761, of 
which £7,339 falls under the head of rent of the Montreal-Bamfield land 
line, for which a full year’s rent was pavable, as against a four months’ 
rent only in 1910-11, and £2,350 wes the addition to the sum carried to 
renewal account out of the extra receipt from the French Cable Company. 
Increments of salaries and overtime due to increase of business account 
for £2,725, end the increased charges for cells at Fanning Island for £696, 
while on the balance of other heads of expenditure some saving was 
shown. The expenditure exceeded the original estimate by £11,129, 
and the revised estimate of December last by £7,123. 

The preliminary forecast of revenue and expenditure for the vex 
ending March 31, 1913, prepared on Dec. 18, 1911, was as follows : 
Traftic revenue £157,000; renewal fund £30,000, working expenses, 
£86,855, excess £40,145. Total £157,000. The cost of the new Aus- 
tralia-New Zealand cable will be met out of the renewal account. In 
addition to the cash reserve there is in hand cable, &c., of the valne of 
£15,945. The cabl* was maintained in good working order, without. in- 
terruptions, throughout the vear. To the instruments in use a very 
important addition was made by the edoption for the sections of the 
cable on either side of Fanning Island of a new contrivance for magnify- 
ing the signals, the invention of Mr. E. S. Heurtlev. On those sections, 
especially the one connecting Vancouver Island with Fanning, the signals, 
owing to the great distances, are necesserily feeble, and the magnification 
of them by means of this instrument not only tends to accuracy of trans- 
mission, but sensibly increases the speed at which messages can be sent 
—bv as much as 25 per cent. This is a matter of great, and, with the 
rapid growth of traffic, of increasing importance, and in consequence the 
Board felt justified in incurring the somewhat heavy expenses that the 
licence to use the instrument entails. Under the contract with the 
patentee a rovalty of £1,000 per annum is pavable for the first. year, in- 
creasing in subsequent years (subject to a maximum of £1,500) by £5 for 
every completed 10,000 wo ds by which the total traffic over the cable in 
the preceding vear may have exceeded 2,000,000 words. 

On Dec. 16 last Roval Assent was given to the Pacitic Cable Act, 1911, 
which authorised the Board to lav a submarine cable between Australia 
and New Zealand, and “ any other extensions, connections, or rearrange- 
ments, in or near the Pacific Ocean which in the opinion of all the con- 
tributing Governments, are necessary or expedient for the improvement 
of the Pacific Cable Board's undertaking." To meet the cost of works 
thus authorised, the Board are empowered to apply such sums as mav be 
required out of their reserve fund, subject to two conditions, (a) that the 
fund is at no time to be reduced below £100,000, and (6) that all sums 
drawn from the fund are to be repaid with interest at 31 per cent. by 
annuities running for 35 veara, the charges for such annuities to form 
part of the annual expenses of the Pacific cable in each year. The exten- 
sion more immediately contemplated by the Act—viz., that of a sub- 
marine cable directly connecting Australia and New Zealand—had been 
the subject of correspondence with the contributing Governments fo; 
nearly two years previously, and from it the Board expect to derive very 
substantial advantages. In the first place by completing the triangle, 
Norfolk Island, Australia, New Zealand, it will practically duplicate the 
two southern sections of the Pacific cable, as in the event of an interrup- 
tion on cither, the traffic can be conveyed by the two other sides of the 


Next it will render practicable a considerable economy in 


triangle. 
After careful 


working expenses, estimated at about £6,000 per annum. 
study hy the Board's manager in the Pacific (Mr. Milward) it was even- 
tually decided to adopt as the landing places for the new cable in Australia 
and New Zealand respectively, points in Bondi Bay, New South Wales, 
and Muriwai Creek, on the West Coast of the North Island of New 
Zealand, the distance betwcen the two being about 1,200 miles. From 
the landing points, connection with Sydney and Auckland respectively 
will be made by trenched lines, with a section of submarine line across the 
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waters of Auckland Harbour at the New Zealand end. In addition to 
those works, a new length of submarine cable will be laid between the 
present New Zealand cable station at Doubtless Bay and Auckland, so 
as to allow of conveyance of traffic direct to Auckland without re-trans- 
mission at Doubtless Bav—at the same time avoiding the more pre- 
carious overland route between Doubtless Bay and Auckland. 

The contracts for the Bondi- Muriwai and the Doubtless Bav-Auckland 
cables have been placed with the India Rubber, Gutta Percha & Tele- 
graph Works Co. ; that for the Bondi Bay-Sydney connection and for 
the trench cables on the New Zealand lend line with Messrs. Siemens 
Bros. & Co. ; and various minor contracts have been entered into with 
other firms for supply of instruments and apparatus. The only items of 
expenditure of which the amounts have not vet been determined are the 
cost of trenching the New Zealand land-line connection, and of con- 
structing cable houses at Bondi and Muriwai Creek. But allowing a 
liberal estimate for these, it may be said with confidence that the total 
cost of the new extension will be under £175,000. Some deley in the com- 
pletion of the cables under construction is to be apprehended as a result 
of (he transport workers’ strike in the Port of London. But so far es can 
at present be judged, there is every reason to hope thet the cables may be 
laid and brought into operation well ! e^ore the close of the present vear. 

The further experience gained of the system of working the land line 
between Montreal and Bamfield by m ans of a staff employed directly by 
the Board amply confirms the Board's favourable anticipations. 

The Board are again able to record complete satisfaction with the 
condition in which the cable ship “Aris " has been maintained, and with 
the discipline and efficiency of the officers and crew. ‘The amount of 
time spent at sea during the year was less than usual, having been limited 
to the period (Jan. 6 to Feb. 5) during which she was engaged in sur- 
veving the proposed line for the new cable between Muriwai Creek and 
Bondi, This work was carried out with great thoroughness and efficiency 
in spite of very boisterous weather, and the report made has carned high 
compliments from the Board's consulting engineers to whom it was 
referred. The general health of the staff has continued satisfactory 
during the vear, and the Board have pleasure in again being able to 
acknowledge the uniform zeal and efficiency that has characterised their 
Service—tested as it has been by an increase of business which at times 
has imposed upon them very heavy pressure. In recognition of this the 
Board authorised increases of £20 in the maximum pav of operators (from 
£200 to £220 per annum) and in both the minimum and maximum rates 
of pav of clerks-in-charge and supervisors, as from June 1, 1911. 

The report refers to the Union 8.8. Co.’s boats ceasing to call at Fanning 
Island and to the courtesy of the Commercial Cable Co. in arranging for 
their schooner on its periodical voyage from Honolulu to the company's 
station at Midway Island, to call at Fanning Island in return for a mode- 
rate fee. What permanent arrangements can be made for the future is 
still uncertain, but the Commercial Cable Co. are willing to offer their 
assistance regularly in the same way as above mentioned. In the mean- 
time the staff at Fanning Island is put to much inconvenience, discomfort 
and even risk of health, and it is very much to the credit of the staff that 
this has been borne with so little of impatience or complaint. During 
the current vear it is proposed to instal clectric light at Fanning Island 
station, the present system of illumination by oil lamps being found very 
trving to the staff in the equatorial climate of the place. 

The Board's experience of the system of deferred messages in plain 
language at half the normal rate of charge has been eminently satisfac- 
torv. ln the three months to March 31 last the number of words carried 
at the new rate was 46,450 ; and inasmuch as during the same period the 
number of words carried at the normal rate showed not only no decrease, 
but a substantial increase, it is not unreasonable to infer that these 46,450 
words represented trafic of a new kind, and not merely a transference of 
ordinary traftic to the new class. An examination of the messages them- 
selves confirms this inference. On Dec. 6 last a reduction to half-rate 
had been introduced on Australian Press messages via the Pacific route, 
subject to their being deferred in favour of all ordinary traffic for a period 
not exceeding 12 hours, Experience of this concession so far shows that 
it has not, as in the case of ordinary traffic, led to an increase in the total 
number of words sent. The result appears to be roughly that while the 
total volume of Press traffic remains unatfected, about one-half of it is 
being sent at the reduced rate. 


LEGAL INTELLIGENCE. 


EE ps 


Poole v. Harrison, Ainslie & Co, 


At Ulverston County Court recently, plaintiff (Mr. A. E. Poole, elec- 
trical engineer) sued defendants for £50, 1s., balance of wages alleged to 
be due. Defendants paid £5 into court, and 10s. in respect of fees and 
costs, with a denial of liability. 

It was stated that in January, 1911, plaintiff was engaged as an elec- 
trical engineer at the Lindal Moor mines of defendants at £2. 5s. a week, 
with house rent and wood for firing. After a month’s trial the wages 
agreed upon were £2. 7s. 6d. (2s. 6d. being for rent), and it was also 
arranged with the manager that, in lieu of a charge for overtime, defen- 
dant should be paid during sickness or holidays. Unfortunately, plaintiff 
met with an accident on Nov. 25, 1911, and he had been incapacitated 
from work ever since. At the time of the accident a week's wages was 


due, and the present claim was for the full wages from Nov. 8, 1911, to 


July 24 last. In January, 1912, the insurance company allowed plaintiff 
£1 a week for five weeks as compensation for the accident, and for that 


period the company had deducted £5, the difference between his wages 
and the amount of the contribution. It was submitted that under the 
agreement plaintiff was to be paid during sickness, and to terminate the 
service a month's notice was required. 

After hearing plaintiff's evidence, his HONOUR suggested that it was a 
case for settlement. The whole question was whether plaintiff. was 
entitled to full wages during hisillness, and it was clear from the evidence 
and the correspondence that the engagement had not been determined 
by notice. 

After a consultation between the parties a settlement was effected, 
his Honour entering judgment (by consent) for plaintitf for £40 and costs, 
it being understood that the employment was terminated. 


EDUCATIONAL NOTICES. 


University of London.—University College.—' There are complete 
course; of study. extending over three years. for the degree and 
diploma courses in mechanical. electrical, civil and municipal engi- 
neering. "There are also special courses for students who have under 
gone a partial training elsewhere, and good facilities are provided for 
post-graduate, graduate and research work. The Dean of the faculty 
of engineering is Prof. J. A. Fleming. M.A.. D.Sc., F.R.S. Intending 
students should communicate with the Provost as soon as possihle, 
and in any case not later than Sept. 16. 


University of London, King's College.—Special courses of advanced 
lectures in engineering will be given next Session, including the 
following :— 

‘Internal Combustion Engines, Petrol and Kerosene Engines," by 
Mr. G. A. Burls, M.Inst.C. E. (Thursdays at 6 p.m., commencing October 
10); “ Applications of Chemistry to Engineering,” Mr. James Swin- 
burne, M.Inst.C 6., F.R.S. (Fridays at 6.30 p.m., commencing Nov. 1); 
" Electric Traction," Mr. F. Lydall, B.Sc., M. L E. E. (Mondays at 6.30 p.m. 
commencing Oct. 7); “ Design, Organization and Operation of 
Central Electrie Stations " (Fridays at 6.30, commencing January 17). 
Full syllabus and information may be obtained from the Secretary, 
King's College, Strand, W.C. 

University of Edinburgh.—The next session commences on Oct. 8th. 
The preliminary or entrance examination is held in September. The 
University provides complete courses in civil, mechanical and elec- 
trical engineering, qualifying for the degree of B.Sc. in engineering. 
and extending over three years. Particulars of the entrance exami- 
nation, scholarships. fees and courses of instruction can be obtained 
from the Matriculation Office, the University, Edinburgh, 


University of Sheffield.—The Faculty of Applied Science at this 
University comprises departments of engineering, metallurgy. coal 
mining and architecture, The courses in engineering and metallurgy 
extend over three years, and prepare respectively for the degree of 
B. Eng. or the degree of B.Met. of the University of Sheftield. The 
technical laboratory courses commence Sept. 16, but the lecture 
courses do not commence until Oct. 2. Prospectus giving further 
particulars and details of courses may be obtained from the registrar, 
Mr. W. M. Gibbons. 


University of Durham.—At Armstrong Collego full courses of 
instruction are provided in mechanical, marine, civil and electrical 
engineering, naval architecture, mining, metallurgy, pure science 
and arts and agriculture. Particulars from the secretary, Mr. F. H. 
Pruen, M.A. 


University College of North Wales.—This College provides a syste- 
matic course of instruction in electrical measurement and practical 
electricity for students proposing to enter the profession of electrical 
engineer. The physical laboratory is well equipped. The fee for 
the course (in ordinary cases) £17. Is. per session, Average cost of 
living at Bangor for the session (33 weeks). £20 to £30. The course 
extends over two sessions, Prospectus and further information from 
the secretary and registrar (J. E. Lloyd, M.A.). 


Imperial College of Science and Technology.—The courses of m- 
struction in enginecring provided by this college fall mainly under 
one of the following heads :— 

(a) Diploma courses for the associateship of the City and Guilds 
Institute in civil and mechanical engineering and in clectrical engineering. 
For admission to these courses candidates are required to pass the 
entrance or matriculation examination of the college in September, of 
to have passed the matriculation of the University of London in certam 
subjects. The courses of study cover a period of three years. (^) 
Special or partial courses for a limited number of students whose know- 
ledge and experience enable them to engage in research work or to omit 
part of the regular diploma courses. (c) Advanced specialised courses 
for post-graduate and other duly qualified students. Among the pr? 
jected special courses are those on tho design, construction and manu- 
facture of electrical machinery, which will be under the general super: 
vision of Prof. Math^r, F.R.S. Lectures and drawing-office instruction 
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will be given by Mr. W. E. Robson, M.I.E.E. ; and lectures will be given 
by Mr. Miles Walker, M.A., M.L.E. E., of the British Westinghouse Co. 
Prospectus of the college may be obtained from the Secretary, City and 
Guilds (Engineering) Collcge, Exhibition-road, S.W. 


East London College.— This college is a school of the University of 
London in the faculties of arts, science and engineering. and internal 
students are registered and prepared for all degrees (pass and honours) 
in these faculties. "There are evening classes in all subjects for pass 
degrees in engineering, and there are special facilities for post- 
graduate and research work. 


Merchant Venturers' Technical College.—The faculty of engineer- 
ing of the University of Bristol is provided and maintained at this 
College, where there are courses in civil, mechanical. electrical and 
motor car engineering. The Dean of the Faculty is Prof. J. Wert. 
heimer. D.Sc., B.A., F.C. Calendar (6d.) or prospectus (1d.) may 
be obtained on application to the registrar. 


Goldsmiths’ College.—The new session commences on Monday, 
Sept. 23, and enrolling commences on Sept. 16. The college, which 
is one of the recognised colleges in the faculty of engineering of the 
University of London, provides complete evening courses of instruc- 
tion in mechanical and electrical engineering, land surveying, &c., 
and students are prepared for the examinations of the University and 
of the Institution of Civil Engineers, Board of Education, &c, Mr. 
W. J. Lineham is head of the engineering department. Further 
particulars may be obtained from the Warden of the College, New 


Cross, S. E. 

Municipal School of Technology, Manchester.—This school forms 
the faculty of technology of the University of Manchester. Students 
who have passed the matriculation examination, or its equivalent, 
may enter upon courses leading to the universit y degrees ( B. Sc.'Tech. 
and M.Sc.Tech.) in mechanical engineering. electrical engineering. 
sanitary engineering (including municipal engineering). the chemical 
industries (including general chemistry. bleaching, dyeing, printing, 
papermaking, brewing and metallurgy), the textile industries, photo- 
graphy gnd the printing crafts, and architecture. "There are exten- 
sive laboratories and workshops equipped with full-sized modern 
machinery. tools and apparatus. An entrance examination to the 


university certificate courses in the above departments will take 


lace on Sept. 23, 24 and 25. Particulars may b» obtained from the 
] y 


Principal. 

Northampton Polytechnic Institute.—' The session 1912-13 will 
commence on Monday, Sept. 30. There are full day courses in 
the theory and practice of mechanical and electrical engineering. 
Entrance examinations will be held on Sept. 25 and Sept. 26, at 
which three entrance scholarships will be offered. The courses 
include two summer periods of about six months each spent in 
commercial workshops, and extend over four vears altogether ; they 
also prepare for the B.Sc. (Eng.) of the University of London. There 
are also full and partial day courses in technical optics. The labo- 
ratories, workshops and lecture rooms are fully equipped for the 
most advanced tcaching in the subjects referred to, and further parti- 
eulars may b2 obtained from the Principal, Dr. R. Mullineux Walmsley, 
St. John.street, London. E.C. 

The evening technical courses in electrical and mechanical engi- 
neering commence on Monday, Sept. 23. The laboratories are well 
equipped for alternate and continuous current work and for elec. 
trical testing. 

Bradford Technical College.—The session 1912-13 commences on 
Sept. 16, and in the department of engineering the complete courses 
of study, each extending over three years, are arranged to qualify for 
the college diploma in civil, mechanical or electrical engineering. The 
electrical engineering laboratories have recently been considerably 
enlarged and an entirely new equipment has been installed. Par- 
ticulars of courses may be obtained on application. 


Sunderland Technical College.—This college provides a complete 
four years’ course of instruction for engineering and electrical 
engineering apprentices during the six winter months, Oct. 1 to 
March 31. Students can obtain the college diploma and (if desired) 
the degree in engineering of the University of London. An appren- 
tice-studentship pamphlet and prospectus, which can be obtained 
from the Principal, Mr. V. A. Mundella, M.A., gives further par- 
ticulars. Entrance examination on Sept. 6 and 7. 


South-Western Polytechnic.—The next session commences Sep- 
tember 30 and the scholarship's entrance examination takes place 
on September 23. At the colleze there is a complete threo-years 
course leading to a diploma (or university degree) in electrical engi- 
neering. The course is held during the day, but there is also a four- 
years course in the evening, commencing September 23. Par- 
ticulars from the Secretary, Manresa-road, Chelsea, London, S.W. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 

T he following abstracts from some of the spe a recently published have been spectall 
compiled by Messrs. MEWBURN, ELLIS & Pryor, Chartered Patent Agents, 70 and 72 
Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged af 
lhe Patent Office, the former is given in brackets after the title. 
| 1911 SPECIFICATIONS. 

6,997 FRENCH. Controller and regulating resistance for electric motors. (21/9/11.) 

17.791 Leitner. Means for regulating electric lamp circuits. 

17,810 ME & Harvey Frost & Co. Electrical heating apparatus, particularly 
vulcanisers. 

17,874 Western ErECTRIC Co. (Western Electric Co.) Registering device for tele- 
phon2 systems. 

17.932 Douglas. Maeneto-?lsctric apparatus. 

18,001 Ortinc & OrLING's TELEGRAPH INSTRUMENTS SvND. Methods of reproducing, 


recording or magnifying the vibrations of a vibrating body and apparatus 
therefor. (Coenat2 applications, 20,051 °11. 23.571 11, 1.162 12 and 5,729/12.) 
18,284 Marrugws. Wireless telephony. (Cognate application. 25,718 11.) 

The apparatus comprises an induction coil with two primary windings, the secon- 
dary winding of which connects an aerial to earth. and may or may not have a sparking 
gap in parallel therewith. a microphone or other electrical sound transmitter. a source 
of electricity and a high-frequency interrupter in the primary circuits, in which the 
interrupter is of the commutator typ. and is so arranged in both primary circuits 
that th? interruptions in th? two primary circuits occur alternately, the sourc» of 
electricity being includ:d in on? or both primary circuits and the transmitter being 
included with the sourc?: of electricity in on? of the primary circuits. 

18.288 Siemens Bros. & Co. & Le Corney. Submarine mines. 


18.526 Price. Dynamos. rer : 
Relates to dynamos constructed for cutting in and out of circuit the current to the 


batteries at any predetermined speed. and for keeping the battery fully charged, 
the dynamo b2ing cut out of circuit before the voltage of the dynamo falls below the 
voltaag2 of the battery. The armature is wound on a spool, and can run free or 
rotate indep2ndently of the shaft or both together. The armature spool and main 
shaft can b? locked togsther by centrifugal pressure, which actuates a clutch. When 
the spool and shaft rotate together and have attained a pred:termined speed the 
governing propellers release th? clutch and allow the armature spool to run fres, In 
cons2qu2nc?, its momentum is gradually reduced and the excitation less:ned, the 
brushes being automatically moved off the commutator on to an insulated drum 
and disconnecting the circuit between the dynamo and battery. 

18,611 FiELD, Automatic starters for electric motors. 

18.699 Fiint. Ignition systems for internal-combustion engines. 

19,210 Davies & Mason. Electrical applianc? for transmitting messages with provision 

for taking a record of each message and notifying the record to the sender of the 


messaga. . 
20.207 Loncrorp, Loncrorp & CLARK. lenition plugs. (29/2'12.) 


20.236 THoMrsoN. (Safe Vault & Protection Co.) Apparatus for signalling variations 
of pressure in a pneumatic system. 

21,735 Rroincs. Arc lamps. 

21.800 Bennitt. Controllers for electric motors. 

21.904 Hewitt. Vapour electric apparatus. 


22,624 Hunter & SHAND. Distribution of electrical enorey. . 
A choking devic2 consisting of material whos? resistanc? increases with the increase 


of current, such as a conductor of osram. A convenient form of resistance consists 
of an osram lamp or bank of lamps. For use in a large power station, transformers 
are placed between the ‘bus bars, and th? rising resistanc2s are placed in the circuit 
of the secondary winding of thes2 transform rs. 
22,759 KNowLes. El2ctrolytic apparatus. 
24.552 PintscHs Patent LicuHriNG Co. & VIDAL. 
railway or other vehicles. 
25.216 BETULANDER. Automatic telephone systems. (16 11 10.) 
25,477 JAHR. Electric h2ating appliances and electrod2s for electrom?dical and other 
purposes. (15/1/10.) 
26,440 Ges. FUR ELEKTROTECHNISCHE INDUSTRIE. 
the ssamsof tubes. (7,12 10.) 


1912 SPECIFICATIONS. 


3.348 SiNcLEY. Incandescent electric lamps. 
Electromechanical device for recording and reproducing sounds and 


Electric lighting and heating of 


Proc2ss for the electric welding of 


4,185 THOMAS. 
optical impressions. 
4.385 Lake. (Submarine Signal Co.) Submarine audible signalling apparatus. 
6.269 ELECTRIC & ORDNANCE ACCESSORIES Co, ErCHELLIS & PRICE. Ua of 
( ition 


variable-sp2ed dynamos, such as thos: employed for train lighting. 


to 6.611711.) 
6.487 Hype. Electric Incandescent lamps. 
7,058 THoMPSON. (G2s. fur Drahtlose Telegraphie.) Frequency indicator for altering 


currents. 
Consists of two conductors of different impsdancs rigidly connected torether and 


not subjected to any additional controlling force, and each revoluble relatively to a 
fixed coil, which is adapted to induce? a current in the conductor, the two fixed coils 
being arranged so as to carry similar main and shunt currents, so that the ratio 
between the electromagnetic eftects produced on the conductors, and thereby the 
frequency. may b? measured. 

9.851] Cooper. (Boelling.) Construction of electric resistanc? devices. 

10,053 Stemens & HaLske Axt.-Ges. Submarine cables artificially loaded with self- 

induction. (23 4,11.) 
Consists of insulating the conductor by a layer of pure, or approximately pure, 

balata closely surrounding every conducting core. 

12,193 Hitt. Driving arrangements of ignition magnetos. 


13,358 Harte &Cig. Arclamps. (15.6.11.) 
This invention has for its object an arc lamp provided both with an arraneement 


for r»ducing intensity (7.e.. an arrangement which ensures the suitable distance apart 
of the carbons for reducing amp2rag? and voltage) and with a negative pole. a carbon 
of small diam3ter covered with a metallic conducting covering, preferably copper 


or nickel. 
15,103 Knowles. Elsctrolytic apparatus. (Divided application on 22,759/11. 16/10.) 


APPLICATIONS FOR PATENTS, 


_ Norg.—7 he undermentioned Applications (except those marked t) are not open to public 
Inspection until after acceptance of Complete Specifications. Those marked * are open for 
inspection 12 months after the date attached to them, tf they have not been published previously 
in the ordinary course. Names within parentheses are those of communicators of inventions. 
When complete Specification accompanies application an asterisk is affixed. 

July 23, 1912. 


17.152 Bauer & Ficker. Automatic electrical machins.® 


17,153 PorvBLANK. Electric synchronisation of clocks. ae 
17,164 D’AnoriA. & Eeves. Electric lighting system; and means for eliminating sparking 


in rotating switches or commutators. 
17,171 BjoRNsoN & HiLpirCH. Telephone moutnni2c2s.® 
July 24. 1912. 
17.226 EvERsuHED & VicNoLEs & BINSTEAD. Recording instruments and the like. 
17,247 Maurice & Byns. Electric floor lamps. 
July 25, 1912. 
17,325 Daacen & ScumEiBER. Control of electrically-op2rated self-propelled vehicles.” 
17,346 HiLpeBRAND. Apparatus for transforming direct electric current into alternating 
current. (14/2/12, Germany.)* 
17,350 SANDREczKI. Pow»r generating machines. * ags 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 
BRITISH NOTES. 


Aberdeen.— The scale of charges for the supply of electric current 
for private and public lighting has been revised by the Electricity 
Committee. 

For ordinary private lighting the flat rate has been reduced from 34d. 
to 31d. per unit and the maximum demand rate from 23d. to 2fd. For 
public lighting the rate is 2d. per unit for 280,500 units per annum, end 
1 d. per unit thereafter, and in future the charge will be 2d. per unit for 
280,500 units and ld. thereafter. The rate for heating and cooking 
remains at Jd. per unit for 500 units for the half-vear, the minimum 
charge to remain at 10s. per half-vear. The charge for power has been 
reduced as follows : 21d. for first 250 units, 11d. for next 250 units, Hid. 
for next 750 units, Hd. for next 1,250 units, ld. for the next 7,500 units, 
end id. for next 15,000 units, and next 25,000 units fd. per unit. 


Accrington.—The units of electrical energy sold in June quarter 
amounted to 982.799, compared with 600,266, an increase of 283.533. 
There was an increase of 272,102 units for power, but a decrease of 
3,167 for light. 

The Electricity Committee have accepted the quotation of Man- 
chester Steam Users' Association for the periodical inspection of the 
gas generating plant. 

The Electricity Department have commenced laying a new high- 
pressure cable for supplying current to Clayton-le-Moors, and it is 
probable that they will also be asked to quote terms for supplying 
current to Great Harwood. 

Alleged Embezzlement.— At Prescot (Lanes) Petty Sessions, on 
Tuesday, Thomas Hanlon, lately employed as a clerk at the Prescot 
works of British Insulated & Helsby Cables, Ltd.. was committed 
for trial at Liverpool Assizes on charges of embezzlement. ‘The 
prosecuting solicitor stated that defalcations discovered amounted 
to about £1,000, 

Asylum Lighting.—(ovan District Lunacy Board have placed a 
contract for the electric lighting of the Hawkhead Asylum. 


Belfast.—The Tramways and Electricity Committee recommend 
the Corporation to acquire a site in Ravenhill-road for the erection 
of a new electricity generating station, The matter has, however, 
been taken back for further consideration. 

After the Ist prox. all clectric current used for driving machinery in 
connection with lighting apparatus will be charged for at the current rates 
for lighting. and all consumers at present charged at power rates for the 
above purpose will be charged at lighting rates, 

The tramways manager (Mr. A. Nance) has been instructed to report 
on the ‘ pay as you enter " system of tramcara, 

Birmingham.—The electric supply department is now prepared 
to undertake the wiring and fitting of premises for lighting. heating 
and cooking on the routes of the existing mains. and to accept pay- 
ment by instalments spread over three years. 

The department will submit an estimate covering all that is required 
for a complete installation to any consumer desirous of taking advantage 
of the system of hire purchase. "Phe consumer must sign an agreement 
and to pay 10 per cent. of the total purchase price at the time of signing, 
and the balance by 12 quarterly instalments. A consumer who adopts 
the system will also have the advantage of the advice of one of the engi- 
necrs of the department as to the most efficient and economical method 
of lighting his house. The wiring will be installed. by a contractor of 
repute to a specification prepared by the department, and the whole of 
the work will be carried out under the supervision of the department. 
During the payment. period the installation will be kept in good repair 
(wear and tear excepted) by the departmnt, but the maintenance will 
not cover the replacement of elements for cooking and heating appliances 
or lamps. The rate for cooking and heating current is 1d. per unit, and 
at this rate it is possible for a consumer to enjoy the superior cleanliness 
and convenience of. electrical methods of cooking and heating. The 
hire-purchase svstem which has been introduced by the department for 
the supply will enable the more expensive current-consuming appliances 
to be installed without a heavy first cost. 

Bournemouth.—The Council have decided to take another poll of 
the ratepayers on the question of providing a Sunday tramway 
Service. 

Brighton.—The tramways department has decided to institute, for 
six months, a system of bonus awards to motormen (at an estimated 
cost of £15 to £35), with a view to encouraging economy in current 
consumption. 
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Darwen.—The Council have applied to the L.G. Board for sanction 
to borrow £150 for cable exten sions. 


Doneaster.—' The Corporation have asked the District Council of 
Balby-with-Hexthorpe to support their proposed application for a 
provisional order to supply electricity in the distriet of Balby and 
Hexthorpe. The matter will be dealt with in Committee. but it 
was stated that the Yorkshire Electric Power Co. had statutory 
powers for the area which they had not exercised. 


Dorking.— Edmundsons Electricity Corpn. have been authorised 
to lay an electric cable to give a supply of current to Westhumble 
at a cost of £250. 


Dublin.—The L.G. Board have intimated to the Corporation that 
they are not authorised to become, at the expense of the rates. 
members of or contributors to the Incorporated Municipal Electrical 
Association, and with regard to the payment of expenses of delegates 
to the annual Convention of the Association, they are advised that 
these conventions are not conferences within the meaning of the 
Public Health and Local Government Conferences Act, 1885. 


Dundee.—4On Tuesday, Col. von Donop. R.E.. made an official 
inspection of the rail.less trolley route which has just been con- 
structed. The tramway runs along Clepington-road at the east end 
of the town. and connects the terminus of the Maryfield section with 
the line at Fairmuir, the route being a mile and a quarter in length. 
The new line was opened for traffic yesterday (Thursday). Tae work 
of equipment, the cost of which works out at £1,250 per nile, was 
carri d out by the R.E T. Construction C». 


Glasgow.— The officials of the Corporation Electricity supply 
department have recently carried a highly creditable piece of work 
in what must be record time. 

On August 22 a lerge engineering firm had à breakdown of their steam 
plant, and as their works had come to a practieal standstill they asked the 
department to assist them out of the difficulty as expeditiously as possible 
with the supply of 1,000 kw. of power. Mr. Lackie and his assistants 
set to work, and two rotary converters were transferred from substations 
to the works of the firm along with the necessary switchgear, while the 
mains were also laid,-the whole of ihe operations being concluded. by 
the evening of the 25th ult. The firm were thus able to resume full work 
on Monday morning. 

In connection with the celebration of the centenary of the steamer 
' Comet," the proceedings were opened on ‘Thursday evening last week 
by the Municipal tramways department officials who ran two tramcars. 
specially designed and illuminated for the occasion, over certain routes in 
the city. Two cars were specially equipped, and between Thursday and 
Saturday night each vehicle was seen in every part of the city. The car 
which opened the programme was a beautiful representation of the 
pioneer steamer. Models of engines and boiler were placed on board. 
With the aid of about 700 electrice lamps the craft was effectively out- 
lined, even to an illuminated imitation flag showing the St. Andrew's 
Cross. The wiring work, &c., was carried out by Messrs. Claud Hamilton 
(Ltd.), to whom had been entrusted the decoration of the car. In 
the case of the other car the design adopted was also an imitation of the 
“Comet,” and both conyeved an admirably realistic impression as to size 
and structure of the historic vessel. Messrs. Wylie & Lochhead, who 
fitted up the second car, were able to show the double paddles with 
coloured lights, and as they revolved a representation of dripping water 
was produced by an ingenious arrangement of glass beads. The vessel 
was illuminated from stem to stern, and the regulation port and starboard 
lights were shown. The progress of both cars through the various 
routes of the city was watched by large and interested crowds. 

The Clydebank Dean of Guild Court have passed the plans for the con- 
struction of the new tramway bridges over the Forth and Clyde Canal at 
Kilbowie and Dalmuir. Glasgow Corporation will pay £11,000 towards 
the eost. of their construction, Clydebank contributing the balance 
between £2,000 and £3,000. The contract for the work has been placed 
with Messrs. Robert M'Alpine & Sons, 

Councillor P. G. Stewart has given notice of motion for the next meet- 
ing of the Corporation that it be remitted to a joint committec of the 
Tramways and Electricity Committees to report as to the advisability of 
putting under the control of one committee the gencraiion of electricity 
for all purposes. 

During the first quarter of the current financial vear, which ended on 
Saturday, the number of passengers on the Corporation tramways was 
72,994,052, compared with 61,906,781 in the corresponding period of 
1911, an increase of 10,687,271, while the receipts were £241,942. Os. öd., 
compared with £244,144. 18s, 6d., a decrease of £2,202. 18s. ld. 
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Hoylake.—An unopposed inquiry was held last week into the 
application of the Council for sanction to borrow £1,300 for extensions 


of the electricity undertaking. 


& Inquest.—At Hayle on Tuesday an inquest was held on Thos. John 
Rule, who was killed on the 3Ist ult. 

Evidence was given by a fellow workman named Fred Sowden that on 
Sunday he was working on the poles between Nancleara and Trenowan 
Downs with the object of detecting any breakages. ‘The rule was to keep 
on the “ dead ” side of the pole, which that morning was on the south. 
He had finished his inspection, and, looking around, saw Rule on the 
middle arm of his pole on the '' live " side. He shouted to him, “ Not 
on that side, John," more in a joke than anything else, as Rule was a 
good workman. He next saw him sitting on the arm, with one hand on 


the ‘live’ wire. He hurried down and shouted to the other men, and 


when he reached the pole on which Rule was, Rule dropped at his feet, 


quite dead. 
without success. He explained that when they went to dinner two poles 


had not been attended to. They were working from Hayle, and the 
“dead " lines were on the left hand. After dinner they went back 


towards Havle, and the “live” wire would be on the left-hand side. 


Rule must have confused them. 
E Leoxarp MATTHEWS, who was in charge of the gang to which Rule 
belonged, said he heard Sowden shout, and on turning round saw Rule 
fall. The foreman in the morning told them that the “ dead " side was 
on the south. There was a difference in the insulators. Rule had been 
over these wires many times and was quite a capable man. 

Mr. L. A. Harps, engineer and manager of the Cornwall Electric Power 
Co., said the pressure of the current at the time of the accident was 


6,000 volts. Rule, however, did not get the full pressure. Insulating 


gloves would have had no effect whatever ; they were absolutely. useless 
in work of that kind. It was the first accident that had occurred at the 
works, which had now been in existence 10 years. 

A verdict of accidental death was returned. 


Leeds.—The Tramways Committee propose to extend the tram- 
ways system into some of the recently incorporated parts of the city, 
including an extension of the York-road line to Leacroft and Cross- 
gates and the construction of a line to Shadwell, and also the exten- 
sion of the trackless system from Farnley to connect with the tram- 
way terminus at Morley. 

On Wednesday the Town Council directed the Tramways and 
Electricity Committee to obtain and accept tenders for converting 
the Market Hall premises into offices for the tramways department. 


Liverpool.—The Tramways Committee have instructed their 


general manager (Mr. C. W. Mallins) to report as to the desirability 
of establishing a service of motor-’buses for use on the dock road and 
vicinity, with the adoption of Id. fares, as a cheap and convenient 
method of conveying workmen and others engaged in occupations 


at or near the docks. 


London Telephone Service. —It is announced that six new tele- 
phone exchanges are to be erected in the London area. 

Three of the exchanges will be known as the Park, Regent, and Museum 
Exchanges, while the names of one in the Clerkenwell and two in the City 
aref have not yet been decided upon. The Park Exchange will be at 
Notting Hill. and the Regent somewhere in the West-end, its object being 
to relieve the Gerrard exchange. The Holborn, Central, Gerrard and 
Mayfair lines will be relieved by the new Museum exchange. It is pro- 
bable the new exchange in Clerkenwell will be known as the Charterhouse. 
The Park exchange will be open within the next few months, but it will 
be quite next spring before the operators are at work in the others. 


Maidenhead.—On Wednesday morning an accident occurred at the 
municipal electricity station. A 6-ton flywheel of a Diesel engine 
burst and wrecked the large engine-room. Portions of the wheel 
forced their way through the high roof and damaged also the southern 
end of the building. One piece of the wheel dropped into the adja- 
cent nursery grounds, and another passed over the railway embank- 
ment into a garden in Bell-street and embedded itself to a depth of 
3ft. in the ground. The Diesel engine was wrecked, and much 
damage was done to the other machinery in the station. Portions 
of brick and concrete flooring were torn up and deep holes were made. 
while some steel girders were displaced and twisted into curious 


shapes. Fortunately, only one, a workman named Brown, was 


hurt, and his injuries were slight. T" 
We are informed that, with the exception of the street lighting, the 


full supply was resumed on Wednesday evening. 

Maidstone.—The Board of Trade have authorised the Corporation 
to give a supply of electricity to Allington Castle and the Castle 
Quarries, Allington. 

Manchester.—At the meeting of the Corporation on Wednesday 


a discussion took place on the recommendation of the Tramways 
Committee to accept the tender of the Lorain Steel Co. (Johnstown, 


U.S.A.) for special track work at £10,231. — 0 


The others tried artificial restoration for half-an-hour 


Mr. Bowie, who moved the adoption of the recommendation, said there 
was a difference of £807 between the tender of the Lorain Co. and that 
of Edgar Allen & Co., of Sheffield. The American gocds would be equal 
in quality and delivery would be made quicker. In such circumstances 
he felt that it would be wrong to throw away £800 of the ratepayers’ 
money. Nobody would do that in his own business. 

Ald. Bowes, chairman of the Tramways Committee, said the Lorain 
Company would commence delivery in three months and complete tke 
order in eight months. "The Sheftield firm would commence delivery in 
four months and complete the order in 12 months. 

Ultimately the motion was adopted, with onlv two dissentients. 

On the question of street lighting, Ald. Walker had given notice that 
he would move that so much of the resolution adopted on Nov. 9, 1911, 
appointing and instructing the Gas Committee, as autliorisesthat Com- 
mittee to determine the method of lighting to be employed in the publie 
lighting of roads, streets, courts and passages. be rescinded, end that a 
special committee (to be known as the Lighting Committee) be appointed to 
consist of five members of the Gas Committee, five members of the Elec- 
tricity Committee, and five other members of the Council (not. being 
members of cither the Gas or Electricity Committee), and that such 
special committee shall, subject to the approval of the Council, determine 
the method to be employed for the public lighting of all roads, streets, 
courts and passages. 

Owiug to pressure of other business the subject was p-stponed vn'il 
the n^xt meeting. ; 


New London Subway.—The new subway connecting Moorgate- 
surcet Station of the Metropolitan Railway with the City & South 
London Railway and the Great Northern & City Railway was 
opened for traffic on Monday. 


Peterborough.—The Electricity Committee recommend the Couns 
cil not to make a reduction in the charge for current supplied to the 
Peterborough Electric Traction Co. 


Pevensey.—Attempts are being made to form a local company for 
the erection of electricity works to supply current for public and 
private lighting ; and at a recent meeting of ratepayers Mr. C. W. 
von Roemer attended and gave an outline of the proposed scheme. 
A report by Messrs May & Hawes was also read. but it was decided to 
call another meeting later. 


Salford.—On the recommendation of the Tramways Committee on 
Wednesday the Corporation authorised increases of wages to several 
grades of employés. 


School Lighting.—Dover Corporation have instructed the Borough 
Surveyor to prepare a report on the advisability of adopting electric 
lighting in the local schools. 


Teignmouth.—Dr. J. A. Purves. of Exeter. has notified that he 
will apply for a provisional order for Teignmouth and Shaldon. and 
the surveyor and gas manager have been instructed to prepare joint 
report on the question of supplying electricity and gas to Shaldon. 


Trades Union Congress.—The 45th Trades Union Congress was 
opened at Newport (Mon.) on Monday. Mr. W. Thorne, M.P., pre- 
siding. "There were 502 delegates, representing a union membership 


of nearly 2,000,000. 

In his presidential address Mr. THORNE gave a review of the work of 
the past vear. He said that the increasing solidarity amongst all grades 
of workers had largely bridged over the gulf which formerly separated 
the skilled artisans from the general labourer. Two important industriel 
battles had taken place—the coal miners’ and the transport. workers’ 
disputes. He believed that the outeome of the coal strike would be to 
take them one step nearer to the nationalisation of the coal mines. Those 
strikes created a feeling of kindred interest among all classes of workers 
which must tend to the solidarity of the whole working-class movement. 
The sacrifices which had been made by the wage-earning classes in 
defence of their rights had always been a prominent feature in the 
history of this country. They wanted a better distribution of wealth. 
To-day the amount received by the workers was much less in proportion 
to the total wealth production than ever it was. In view of the revolu- 
tionary developments taking place in methods of wealth production and 
transit, the provision of a legal cight-hours working day was of vitel 
consequence in dealing with the question of unemployment. At the end 
of last session the Government intimated that, in consequence of the 
London transport workers’ and other strikes, a bill would be introduced 
next year to deal with industrial disputes. If the promised bill materi- 
alised and the Government brought in such a bill, he hoped thet organised 
labour would meet it with all the opposition possible. Trade unionists 
did not want strikes, but they would not give up the right to choose the 
weapons they desired to adopt to win for their members better economic 
and industrial conditions. "The Trede Unions (No. 2) Bill in no way 
conceded the right to trade unions to use their own money in their own 
wav, as might be provided in their rules and subject to a majority of 
their membera being in favour. With regard to the State Insurance Act, 
he was in favour of a universal non-contributory scheme of State in- 
surance. Land and labour were the foundation of all riches, and the 
fewer idiz hands they had the faster they increased in wealth. The 
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object of all wage earners should be the collective ownership of the land, 
railways, and the means of production and transit. 

The Osborne Judqment.—<A resolution to press for the passing of a bill 
to reverse the decision of the Osborne judgment was passed by a large 
majority. The Trade Unions (No. 2) Bill of the Government was also 
condemned. 

Tramway Assessment.— Manchester Corporation. as lessees of the 
tramways in Stretford, are appealing to the Quarter Sessions against 
the rate levied upon the tramways and overhead equipment within 
the district, and Stretford Council will contest the appeal. At 
present the Corporation paid rates on the full annual value of the 
tramways, but they allege that the tramways are “ used only as 
railways.” within the meaning of the Public Health Act, and that 
they ought to be rated at only one-fourth the net annual value. If 
they should succeed on the appeal it would mean a loss to the dis- 
trict of £545 per annum. 


Trunk Telephone Service.—Circulars are issued by the telephone 
department of the Post Office in regard to the reduced trunk 
telephone rates recently introduced. 


Wallasey.—An inquiry was held last week into the application of 
the Council for sanction to borrow, among other sums, £6.980 for the 
electricity department. 

The town clerk (Mr. H. W. Cook), who eppeared in support of the 
application, stated that the money was required for a Diesel oil engine 
and aliernator. Owing to the extremely rapid growth of the borough 
and the consequent demand for a greater supply of electricity, additional 
generating plant was required. Since the electricity works were esta- 
blished the population of the borough had increased from 44,000 (with 85 
consumers) to 82,000 (with 3,115 consumers). One reason for the adop- 
tion of a Diesel engine was that the Council might not be so much sub- 
jected to the inconvenience of a coal strike. 

Coun. D'Arcy (chairman of the Electricity Committee) and Mr. J. A. 
Crowther (borough electrical engineer), also gave evidence, the latter 
stating that by using oil a saving of 1,500 tons of coal per annum would 
be effected. 

West Hartlepool.—The actual transfer of the tramways to the Cor- 
poration took place on Saturday, from which date the lines will be 
operated as a municipal undertaking. 

In addition to the purchase of the Park and Foggy Furz> routes, the 
Corporaiion have acquired control of all the tramways in the two Hartle- 
pools, and they have lately purchased the line to Seaton Carew, including 
that part of the Hartlepool line ling within their borough boundary, 
together with a lease of that section of the Hartlepool line within the 
borough of Hartlepool. The purchase price of the Seaton Carew line is 
£22,500, and of the Hartlepool section (including the power station, sheds 
and three cars) £23,000. The price of the Park and Foggy Furze lines 
was £13,000, but the cost of re-laving the Park line, which has just been 
completed, must be added. The total cost of the lines will be over 
£60,000, The lease of the Hartlepool section which is not being pur- 
chased will cost £500 a vear. There are 7 miles of tramway track in the 
Hartlepools, and the Corporation have obtained powers to construct 
about three more miles. 

Wireless Telegraph Notes.—It is stated that Mr. Godfrey C. Isaacs. 
managing director of Marconis Wireless Telegraph Co., has 
presented the British Boy Scouts’ Association with a complete 
portable knapsack station for wireless telegraphy. and that last 
Saturday afternoon Major Cochrane, D.S.O., of the Marconi staff. 
gave 150 Boy Scouts a demonstration of the working of the wireless 
instruments on Tooting Common. 

The Board of Trade on Wednesday issued a White Paper contain- 
ing the draft rules for life-saving at sea. The Paper is a direct out- 
come of the report by Lord Mersey on the proceedings before him in 
the '* Titanic " inquiry and the recommendations of the Merchant 
Shipping Advisory Committee. On the subject of wireless telegraphy 
on board ship a bill to impose compulsorily the institution of wireless 
telegraphy on certain classes of ships has been prepared by the Board 
of Trade, in consultation with the Post Office and the Admiralty; but 
as this question is one on which international agreement is desirable, 
the Board prefers not to consider the bill until after the proposed 
international negotiations on safety of life at sea. provided this course 
does not entail undue dela y. 

As the Italian Government have ratified the International Radio- 
telegraph Conventien of Berlin (1906), the maritime wireless stations 
of Italy will in future be open for general public messages. 


Worthing.—The L.G. Board have sanctioned a loan of £3.770 for 
the extenxion of distributing and feeder mains, house services and 
extension to switchboards. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Aberdeen.—The annual report of the City electrical engineer (Mr. 
J. Alex. Bell) and the accounts of the electricity department have 
recently been issued. 

The net revenue, after charging £14,935 for sinking fund was 
£3,672. 15s. 5d. The capital expended was £304,378. 2s. 1d., £88,022 


having been carried to sinking fund and £64,512. 2s. 5d. to depreciation 
fund (exclusive of motors). ‘The sale of current realised £46,222. 12s. 9d., 
end hire of motors £2,052. 6s. 7d. On the expenditure side the generation 
of electricity cost £11,653. 10s., and rents, feu-duties and taxes, £4,787. 
The gross profit was £27,919. 1s. 8d. The electricity gencrated amounted 
to 7,734,982 units, compared with 7,094,900 in 1911. 

In his report, Mr. Bell states that from the commencement of the coal 
strike the Council decided to reduce the tramway service and public 
lighting, and this affected the yearly output. All other services were 
fully maintained, but coal was purchased at an enhanced price and affected 
the costs. Contracts for supply of power have been entered into with 
various firms for a period of veers ; these have been in operation for only 
a portion of the year, but they represent at least 750,000 units increase 
per annum. The lowering of the works costs is due to the improved load 
factor and the new turbo-generator being more efficient than the older 
plant. With the additional turbine to be installed this winter it is 
expected to make a further improvement in the costs. The electric 
cooking demonstrations in December last were largely attended, and they 
have hed a direct bearing upon the 103-21 per cent. increase in heating 
and cooking sales. The new sub-station building has been completed at 
Culter, end has been found absolutely necessary to deal with the load in 
the district. 212 new consumers were added during the year, of whom 
64 were in the county, including several private residences, and the eight 
railway stations from Ruthrieston to Culter in the Deeside district. 
Motors representing 1,725 H.P. have been coupled since the last report, 
and represent a record year’s increase ; 571 heating, cooking and similar 
devices are now on hire. The extension of mains has given an addi- 
tional frontage of supply of 2-85 miles and c.h.t. cables were extended to 
supply Grandholm Works in May. A 1,000 kw. turbo-generator was in- 
stalled during the vear, and a 1,000 kw. turbo-alternator has been ordered 
for delivery before the winter load. A 500 kw. motor converter was 
erected in July and a 100 kw. motor converter for Cults substation will 
be delivered in September. Three steam generating sets, originally in 
Cotton-street works, were sold during the vear. The low-tension switch- 
board at Cults has been remodelled, the dangerous wood work removed, 
and the board made in accordance with the recent regulations of the 
Home Office. 


Carlisle.—The total revenue of the electricity department for the 
year ended March 31 was £17,629, including £16,049 from the sale of 
current by meter and £1,133 from public lighting. 

The total expenses were £8,658, leaving a gross profit of £9,971, an 
increase of £1.202. After paving interest and sinking fund, &c., there 
was a profit of £3,341, against £3,346. The capital expenditure was 
£94,192, an increase of £6,259. During the year 2,317,435 units were 
sold, including 338,790 (against 368,310) for traction, 72,194 (73,331) for 
public lighting, 1,467,705 (771,248) for power and 434,943 (432,786) for 
public lighting. ‘The total works cost per unit sold were 0-76d. (against 
0-S5d.), but the capital charges showed a total increase of £1,502. The 
outstanding feature was the increase in the demand for power. There 
are 53 public are lamps. 


Newcastle-on-Tyne.—On Wednesday recommendations of the 
Tramways Committee to grant free tramway passes to members of 
the committee were rejected. 

The chairman of the committee acknowledged the assistance the com- 
mittee had received from the manager and staff officials, and moved the 
adoption of the report of the department for the year ended March 31, 
which showed that the total revenue was £233,609 (compared with 
£215,850 in the previous year), gross profit was £111,597 (£101,547), 
repayment of loans required £28,901 (£27,124), and sinking fund contii- 
butions £10,413 (£10,569). £13,442 (£1,538) was contributed to relief of 
rates, and after a special payment of £12,250 re Walker supply, there was 
a surplus of £8,427 (£23,702), the total surplus for the year being £34,119. 

The acesunts were adopted after a brief discussion. 


Redditch.—The accounts of the electricity department for the 
quarter ended June 30 show total receipts of £1,562, compared with 
£1,439 in the corresponding quarter of 1911. The expenditure, owing 
to the coal strike, showed an increase of £1,036 compared with the 
corresponding quarter last year. There wasa net increase in expendi- 
ture over income of £478. 


Shoreditch (London).—The accounts of the electricity department 
were submitted to and approved by the Council on Tuesday evening. 

It was reported that during the year ended March 31 last. 7,899,973 
units were sold, against 6,994,710 in the previous year. The net surplus 
on the year’s working was £5,326. 10s., but £1,000 more was paid in rates 
than in 1911. 


COLONIAL AND FOREIGN NOTES. 


Australasia.—The question of erecting electricity supply works 
at a cost of £10,000 is under consideration by the Municipal Council 
of Oamaru, New Zealand. It is proposed to utilise water power 
which is available in the vicinity. 


Canada.—It is announced that work will be commenced at once 
on the construction of the permanent way of the Ottawa and 5t. 
Lawrence Electric Railway. 


Chile.—In a recent presidential message to Congress the construc- 
tion of a telegraph line to Bolivia is urgently recommended. 
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Cuba.—Senores Rovira y Hermano have been authorised to 
establish hydro-electric works and to supply electric current in 
Trinidad. 

The Cia Cubana de Alumbrado de Gas, of Cienfuegos, has been 
authorised to establish eleetricity supply works. 


Ghent Exhibition of 1913.—In regard to British participation in 
this important exhibition, the exhibition department of the Board 
of Trade have decided to concentrate their efforts on pottery and 
machinery, especially textile machinery. 

The reason for specialising in machinery is that at present England has 
practically a monopoly in Belgium, but competition is increasing so 
rapidly that such an opportunity should not be neglected. Each of the 
firws in the association of machine tool makers will send a little of their 
best to make one comprehensive show, thus saving themselves consider- 
able expense, and at the same time getting a better result. ‘The Post 
Office will exhibit most up-to-date labour-saving appliances in telegraphy 
and telephony, and the National Physical Laboratory will show experi- 
ments in the science of aviation. 

India.—Im ports. —Official statistics show that in the year ended 
March 31 last the imports of manufactured goods into India included 
electrical instruments and apparatus to the value of £440,128 (com- 
pared with £343,382 in previous year), scientific instruments and 
apparatus £212,220 (£209,067), and electrical machinery £266,700 
(which is stated to be a record figure). 

The percentage of values of imports of merchandise from different 
countries were: United Kingdom, 62:4 (compared with 61-1 per cent. 
in previous year); Java, 6:8 (7-0) ; Germany, 6:5 (6:5) ; United States, 
3:8 (2-7); Japan, 2:5 (2-6); Straits Settlements, 2-1 (2:4); Austria- 
Hungary, 1-9 (2-2); China, 1-8 (1.9); Belgium, 1:7 (1-7); and France, 
1-5 (1:8). 

Italy.—The British Vice-consul at Bari, in his report on the trade 
for 1911, states that it is proposed to improve the harbour, and to 
erect a large crane (of at least 20 tons lifting capacity), and some 
smaller movable cranes. 


Mexico.—General Trade.—In his report on the trade of Mexico 
for the year 1910-1911, Mr. Consul General Stringer states that the 
value of the total imports exceeded those of the previous year by 
£1,123,784, or 5:64 per cent. The United Kingdom took third place 
in importance and Germany second, the positions of the two countries 
for the two previous years being thus reversed. 

Water and Electric Traction Concessions.—During the year the Federal 
Government granted six concessions for the use of water for the genera- 
tion of clectrie energy and four for other purposes. Concessions for a 
number of railway lines were also granted, including one for the grading 
on the clectric railway from Mexico to Pucbla, work on which has already 
begun. The Mexico City-Puebla electric railway is being constructed 
by the Mexican Tramways Co. and will be about 113 miles long. The 
new line starts at Xochimilco, which is already connected by electric 
railway with Mexico Citv, and it will then pass via Chaleo and Ameca- 
meca between the great extinct volcanoes of Popocatapetl and [xtac- 
cihuatl. At one point it will reach an elevation of 14,000 ft., and, as the 
altitude of Mexico City is about 7,500 ft. and of Pucbla 7,100 ft., there will 
be some steep gradients, and the cars for use on the line are to be fitted 
with motors of 500 H.P. each. 

Telegraphs.—During the latter half of 1911 about 335 miles of new 
Federal wires were erected in different parts of the Republic, and three 
wireless telegraph stations (at Vera Cruz, Campeche and the Island of 
Maria Madre, off the coast of Tepic) were opened to the public. A direct 
telegraph service was inaugurated between Payo Obispo (Quintana Roo 
territory) and Corozal, in British Honduras, thus connecting the tele- 
graph svstem of that colony with the Mexican Federal svstem. 

A concession has also been granted for the construction of an electric 
railway between Guadalajara to Lake Chapala, a distance of about 36 
miles. It is reported that for private lighting metal filament electric 
Jamps are rapidly displacing carbon filament lamps. 


New Franco-Algerian Submarine Cable.—The French “ Journal 
Officiel " of Aug. 6 contains the text of a law providing for the laying 
of a submarine telegraph cable between Marseilles and Algiers, and 
also for the erection of an overhead telegraph line between Marseilles 


and Paris. 


New Zealand Telegraphs and Telephones.—The annual report of 
the department for 1911 states that amongst the chief new spheres 
of activity are the radio-telegraphic system and the new party-wire 
telephones, 

The chief electrician (Mr. T. Buckley) has returned from his visit to 
America and Europe, during which he investigated the most modern 
telephone svstems, and he will report to Parliament on the matter. 
Considerable expenditure on modernising the telephone exchanges will 
be necessary in the next few years. The vear's revenue of the telephone 
exchanges was £179,124 and the revenue for paid telegrams £288,432 
(compared with £265,624 in previous year); total revenue for telegraphs 
and telephones was £479,280 (£438,940). Telegrams forwarded were 
9,063,133 (increase 702,486). On March 31 last there were 11,805 miles 
of telegraph lines and 39,370 miles of wire. By the Public Works 
Amendment Act, 1911, the granting of electric lighting licences was 
transferred from the Post and Telegraph Department to the Public Works 


Department. The deferred cable-message system was established on 
Jan. 1, 1912, but at present the deferred Press rate is only in operation in 
Great. Britain and Vancouver. New Zeoland's proportion of the deficit 
of £48,211 on the ninth vear's working of the Pacific cable was £5,357. 
The share of ordinary paid business ohtained by the Pacific Cable still 
shows a decrease. In 1907 the Pacific proportion was 88 per cent. and 
the Eastern 12 per cent. The figures for 1911-12 are 69 and 31 per cent. 
respectively. 

The Wellington radio station was opened on July 26, 1911, and has 
successfully carried on radio-telegraphie communication over à normal 
range at night of 600 miles during the past vear. The work done by the 
station hes steadily increased. The greatest work done in one day of 16 
hours so far has been seven messagers nt and 32 received. A large pert 
of the plant for the Awanui high-power station has come to hand. Labour 
troubles have been responsible for deleving to some extent the manufac- 
ture end shipment of the plent. The work of erection will shortly be 
commenced by the contractors, who will next procecd with the ereccion 
of a similar South Island station neer the Bluff. ‘The stetien on Mount 
Etako, behind Wellington, is neering completion. ‘This will be called the 
'" Radio-Wellingion " staticn. The first of the Government stcamers io 
be equipped with wireless plant will be the cable steamer “ Tutanekai.” 
Accommodation for the wireless equipment is now being provided. The 
work of linking up the outlving islands has not been lost sight of, and 
preliminary surveys and estimates have been prepared. During 1911 
eight ships’ licences for the installation of wireless plants were issucd by 
the department. Arrangements have been made for the acceptance by 
the department of weather radio-telegrams for the Meteorological Gffice 
from warships and from vessels belonging to the various companies 
trading around New Zealand. No charge is at present made by the 
department for these weather messages. Owing to unauthorised wireless 
installations interfering with official messages, instructions were given to 
order all amateur aerials to be taken down. 004 

Thirteen new telephone exchanges were opened during the year, making 
60 central and 133 sub-exchanges. The total number of connections is 
37,257 (compared with 33,228 in 1911), including paving, 27,746; bureaux, 
3,341; service, 388; extensions, 5,782. 

On March 31, 1912, there were 1,538 miles of telephone line and 37,872 
miles of wire. By Order in Council of June 12, 1911. the telephone 
exchange regulations were amended to provide that an exchange with 151 
subscribers or over may be kept open continuously if two-thirds of the 
subscribers express in writing their desire that the exchange should be so 
open continuously, and their willingness to pay a minimum rate of £6 per 
annum in lieu of £5. This decision can be reversed if at least two-thirds 
of the subscribers express a desire to return to the original hours—8 a.m. 
to midnight. 

Norwegian Hydro-Electric Works.—H.M. Consul at Christiania 
(Mr. E. F. Gray) reports that application has been made for a con- 
cession to utilise the Aura and Lilledalen basins to the east of Molde 
in generating electrical energy. 

Alternative plans have been prepared, according to one abcut 


197,200 H.P. would be available and the other would yield about 
250,000 n.1. The estimated cost of the smaller scheme is over 


£2,100,000. 
It is also reported that a local company is to be formed for develop- 


ing French electro-chemical patents relating to the manufacture of 
manures, &c. 


Panama.—lIn the consular report for 1911 on the trade and com- 
merce of Panama it is stated that the value of the imports from the 
United Kingdom was £454,541, against £433.329 and £352,480 respec- 
tively in 1910 and 1909, the figures for the imports from the United 
States being £1,024,589, £1,125,529 and £999,325 respectively. 

For the first six months of 191] the value of electrical material im- 
ported was £6,700 (against £15,669 for the vear 1910), of which only £138 
worth was from Great. Britain and £6,353 from the United States. Tho 
value of the machinery imported was £3,444 from Great Britain (against 
£6,702 in 1910), £16,562 (against £38,480) from the United States, and 
£7,792 (against £5,108) from Germany. 


Russia.—H.M. Vice-Consul at Onısk (Mr. S. Randrup) has for- 
warded particulars (in Russian) of à proposed electricity supply and 
tramway system for the town of Omsk. The particulars may be 
seen at 73, Basinghall.street, E.C. 

A company, which is entitled the Société Pétersburgeoise pour 
la Transmission Electrique de la Force des Chutes d'Eaux, has 
recently been formed in St. Petersburg for the purpose of utilising 
large waterfalls in Finland in the generation of electricity. The 
company proposes to transmit electrical energy to St. Petersburg for 
power and lighting. Among those interested in the scheme are thc 
banking house of Messrs. P. & S. Mottar. of Brussels, the Banque 
Russo- Asiatique, and several banking houses of St. Petersburg. The 
managing director of the new company is M. Radine, of the Paris 
branch of the Banque Internationale. 

South Africa.—The Councils of Somerset West and Strand have 


appointed a joint committee to report upon the offer of the Cape 
Explosive Works to supply electric current to the two municipalities 


for public and private lighting. Opinion is generally favourable to 


the electricity supply scheme, which will, no doubt, be adopted in due 


course. 
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Spain.— Electric Traction Concessions.—The Cia Madrileña de 
Almacenes Generales de Dopósito y Transporte has obtained a con- 
cession for the construction of an electric tramway in Madrid, called 
the ** Alhondiga de Madrid” Tramway. 

The Cia Tramvias de la Coruna has been authorised to substitute 
electric for animal traction. There will be nine motor cars and six 
trailers and four smaller cars. 

The Cia del Ferrocarril de Bilbao á Lezama has also been authorised 
to adopt electric traction on the Dilbao-Lezama railway. 


Trans-Pacific Wireless Telegraphy.— The Marconi Company send 
us the following :— 

With regard to the reports of long-distance wireless communications 
across the Pacifie (between San Francisco end Honclulu) which the 
Federal Wireless Telegraph Co. cleim to have established by means of 
the Poulsen system, we ere informed that Marconi’s Wireless Telegraph 
Co., Ltd., are ereciing gt these places stations of the same type as those 
Which it is proposed to construct for the British Imperial Scheme. The 
new Marconi station et Honolulu has been so designed as to enable wire- 
less communication to be established at a little later dete with similar 
stations to be erected by the Marconi Company at Yokohama and in the 
Phillipine Islands. We are also informed that the Marconi Wireless 
Telegraph Co, of America have commenced proceedings for infringement 
of patent against the Federal Wireless Telegraph Co. 


TRADE NOTES AND. NOTICES. 


“THE ELECTRICIAN" ELECTRICAL TRADES 
DIRECTORY AND HANDBOOK.—The 1912 Edition 
of the Big Blue Book is Ready. The published 
price is 15s. ; poet tree, United Kingdom, 15s, gd. The 
volume brings a great mass of very valuable statistical 
and technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to within a few days of publication. 

All branches of Electrica] Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume. The Directory 
Division is thoroughly accurate and reliable as it has 
been completely revised. The Big Blue Book contains 
far more names of live electrical firms and persons than 
any other Electrical Directory published, and this not- 
withstanding that all mere lists of members of Societies 
and Institutions (so easily and cheaply available) are 
excluded, as unreliable and of little value for Manu- 
facturers' and Dealers’ purposes, The full set of valuable 
Statistical and Engineering Tables, &c., carefully revised 
and extended, is included in the 1912 Big Blue Book, 
making it the most complete work of the kind ever 
published. 


TENDERS INVITED. 


NEWPORT (Mon.) Corporation invite tenders for the extension of 
plant at the Corporation-road power station, including railway 
weighbridge. ash-conveying plant, ash bunker, &c. ; one watertube 
boiler. superheater and additional steel flue and forced and induced 
draught plant. Specifications, drawing and formof tender from the 
borough electrical engineer, Mr. A. "Nichols Moore. Tenders by 
]0 a.m. of Wednesday. Sept. I8. See also advertisement. 


Tenders will be received at the General Post Office (LONDON) 
until noon, Oct. 14, for the supply of Swedish, Norwegian, Finland 
or Russian red fir telegraph poles, to be delivered at any one or more 
of the ports set out in an advertisement elsewhere. Forms of tender 
from tho Controller of Stores (Mr. G. Morgan), Stores Department, 
G.P.O., 17-19, Bedford-street, London, W.C. See advertisement. 

The PostMasTER-GENERAL also requires tenders by noon Oct. 14. 
for creosoting, &c., telegraph poles. Forms of tender, &c., from Mr. 
G. Morgan, controller of stores, 17-19, Bedford-street, London, W.C. 


GRIMSBY Corporation invite tenders for the supply of automatic 
halancer for continuous current three-wire system. Specifications 
from the borough electrical engineer (Mr. W. A. Vignoles), to whom 
tenders by first post Sept. 16. See advertisement. 

Tenders are invited by the Commonwealth of AuSTRALIA for the 
supply and delivery of switehboards at Adelaide ; a common battery 
multiple switehboard at Melbourne, a switehboard at Perth, and 100 
common battery table telephones at Adelaide. Tender forms, 
specifications, &c., may be obtained at the Commonwealth Offices, 
72, Victoria-street, London, S.W. See an advertisement. 

LoxpowN County Council invite tenders for electric spark-gaps in 
brick cells for sub-stations. Particulars of work and conditions of 
contract may be obtained at the County Hall. Spring Gardens, S.W., 


where specifications, forms of tender, &c., may be obtained. Tenders 
by 11 a.m. of Tuesday, Sept. 24. 

Hackney (London) Council require tenders by 7 p.m. Sept. 12 
for the extension of their electricity supply station buildings, Forms 
of tender, &c., from Messrs. Gordon & Gunton, Finsbury House, 
Blomfield-street, E.C. 

Tenders are invited for supply of paper-insulated cables required 
during one, two o: three years by the City of Leens Electric Lighting 
Department. Specification, conditions of contract and form of 
tender from Mr. H. Dickinson, manager. 1, Whitehall-road, Leeds. 
Tenders to the town clerk, Mr. Robert E. Fox, by 10 a.m. Sept. 9. 

MANCHESTER Electricity Committee requiro tenders by noon 
Sept. 10 for a 12,000 kw. three-phase turbo-alternator, pipework, 
valves and condensing plant; and water-tub2 boilers and super. 
heaters, economisers and coal chutes. Specifications from Mr. F. E. 
Hughes, Town Hall, Manchester. 

West Ham Guardians require tenders by 11 a.m. Sept 12 for six 
months’ supply of electrical fittings, engineers’ sundries, &c. Forms 
of tender from the Clerk, Union-road, Leytonstone, London, N.E. 

The Powell Duffryn Steam Coal Co., ABERAMAN, require tenders 
by 10 a.m. Sept 11 for supply of electrical fittings, rails, &c. Forms 
of tender from the Stores Manager, Aberaman Offices. near Aberdare. 

MIDDLETON Corporation invite tenders for a 300.400 kw. steam 
dynamo. Specifications from Borough Electrical Engineer, and 
tenders to Town Clerk by noon Sept. 11. 


MANCHESTER Guardians want tenders by 3 p.m. Sept. 18, for 
an electric light installation at the workhouse, Crumpsall. Parti- 
culars from Mr. C. D. Copland, at the Poor Law Offices, New Bridge- 
street. Manchester. 

LossrEMOUTH Council require tenders by noon Sept. 23 for two 
40 B.H.P. gas engines, with suction gas producer plant, two 25 kw. 
dynamos, booster, battery. crane, overhead mains and lamps. Speci- 
fication, &c., from the Town Clerk. 

WORTHING Corporation require tenders by noon Sept. 23 for supply. 
laying, &c.. of concentric vulcanised bitumen sheathed cables and 
supply erection, &c.. of two switchboard panels. Specitications, &c.. 
from the Electrical Engineer. 

Lerta School Board invite tenders (by 10 a.m., Sept. 9) for wiring 
the David Kilpatrick School. Tenders to the Clerk. 8. Links-place, 
Leith. 


Tenders are invited for the supply of two vertical s2ts of electrically 
driven rotary pumps to the city of MELBOURNE (Australia). Specifi- 
cation, plans, &c., may be obtained from the agents for the City 
Council, Messrs. Mcllwraith, McEacharn & Co. Propty. (Ltd.), 
Billiter-square Buildings, London, E.C. Tenders addressed to 
the Chairman Electric Supply Committee, Town Hall, Melbourne, 
must be received by him by 2 p.m. Wednesday, Oct. 2. 

The Chief Commissioner of NEw SouTH WALES Government 
Railways requires tenders by Oct. 2 for supply of six 1,000 kw. sub- 
station units, and by Oct. 16 for two 5 ton electrically driven travel- 
ling cranes and a jib crane and machine tools for Randwick workshops. 
Specifications from the Electrical Engincer, 61, Hunter-st, Sydney: 

Tenders are invited for public electric lighting in MADRID for 
15 years. Particulars are given in tho ** Madrid Gazette " of June 23. 
Tenders to the Municipal Authorities before October 24. 


Tenders will be received until Oct. 21 at the Bureau de la Mairie, 
Canea (Crete) for a 50 years’ concession to construct and work an 
Overhead system of electric tramw ay3 in CANEA district. The 
* Official Gazette," of June 22, containing particulars may be seen 
at 73, Basinghall-street, London, E.C. 

Rosario (Argentina) municipality invito tenders for a second 
system of electric tramways, including their construction and 
working. Tenders by 10a.m. Oct. 15. Particulars from the 
Municipal Council. 

Tenders are invited by the Belgian State Railway Adyamieteations 
BRUSSELS (unti! Oct. 2) for aündry electrical materials, stores, &c. 

The Vice-Consul at Bergen (Mr. V. H. Huckin) reports that a firm 
of shipbuilders in Bergen, who are about to extend their yards, 
propose to introduce electrical machinery. Further particulars by 
British manufaeturers at 73, Basinghall-street, E.C. 


TENDERS RECEIVED AND ACCEPTED. 

Dublin Electricity Committee have accepted the tender of Ferranti 
(Ltd.). for the supply and erection of high-tension switchgear, &c.. at 
£783. 18s. 

Salford Council have accepted the tender of E. M. Evans & Son 
(at £82. 2s. 6d.) for wiring a portion of the Town Hall. 

Hamilton Council have placed an order with J. W. Torrance for ine 
electric lighting of the municipal offices at £616. 
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The Admiralty have just placed their new contract for fuses with 
the British Electric Calibrated Fuse Co. (of Luton), who have been 
successful in obtaining the whole of the order for every size required. 


Johnson & Phillips (Ltd.) have received a further order from Glas- 
gow Corporation for 400 of their 130-hour non-interval ** Metroflam "' 
magazine flame lamps, this being the third order for “ Metrotlam "' 
lamps received from the Corporation during the past year. The 
firm are also supplying a large number of ** Metroflam " lamps for 
the new street lighting in Hobart. Tasmania. 

Manchester Corporation have accepted the tender of the Lorain 


Steel Co. (Johnstown, U.S.A.) for special tramway track work, at 
£10,231. 
BUSINESS NOTICES. 


Messrs. W. T. Glover & Co. notify that the telegraphic address of 
their London office will henceforward be: ‘ Phonoscope, Vic., 
London." The indicator word (Vic.) will not be charged for in inland 
messages, 

The registered office of the Consolidated Diesel Engine Manu- 
facturers (Ltd.) has becn removed to General Buildings, Aldwych, 


W.C. 


Sales by Auction.—Messrs. Fuller, Horsey, Sons and Cassell have 
been instructed by the Lords Commissioners of the Admiralty to sell 
by auction at H. M. Dockyard, Portsmouth. on Tuesday, Oct. 8 and 
following days at l1 a.m., some old and surplus stores, including 
quantities of white metal, scrap metal, steel and iron‘ scrap. steel 
tubes, wire rope, lead, zinc, &c., 55 tons old electric cable, electrical 
gear and stores, machine tools, &c. May be viewed three days prior 
to and on morning of sale, and catalogues (6d. each) had at the Dock- 
yard, or of the Auctioneers, 11. Billiter-square, London, E.C.. and 100, 
King-street. Manchester. Further particulars are given in an 
advertisement. 

Messrs. Horne & Co., 35, Old Queen-street, S.W.. will sell by 
auction at the Royal Arsenal, Woolwich, on Thursday. Sept. 19, by 
order of the Secretary of State for War, at 11 a.m., some unservice- 
able and obsolete stores, including quantities of iron and steel scrap, 
brass, copper. gunmetal, mixed metal, cupro nickel, lead. aluminium, 
platinum. zinc, &c.. also some electric cable, hydraulic jacks and tools, 
electrical instruments, &c. The lots may be viewed at the Royal 
Arsenal, Woolwich, on the Monday, Tuesday and Wednesday pre- 
vious to and on the morning of the sale. Catalogues from the War 
Office, Whitehall, the Ordnance Office, Tower, and the Ordnance 
Office, Royal Arsenal, Woolwich. See also an advertisement. 


Sale by Tender.—By order of Mr. Justice Warrington, public 
tenders are invited for the purchase of the extensive freehold land 
and premises situated at Blackley, near Manchester, with the mill or 
factory looms, shed, warehouses. &c.. known as Blackley Vale Mills, 
together with the fixed and loose machinery and plant therein and 
the goodwill of the business of insulated wire and cable manufac- 
turers, carried on by Messrs. Connolly Bros. (Ltd.). "Tenders are to 
be sent to Messrs. Alsop, Stevens, Crooks & Co., 14, Castle-strect, 
Liverpool, the vendors’ solicitors, on or before Sept. 30. Further 
particulars are given in an advertisement. 

Plant, &c., for Sale.— An advertiser has for sale a 180 B.11.P. Hindley 
gas engine (with two gas producers, scrubbers and piping. &c.), 
suitable for dynamo driving. 

An advertiser requires offers for a quantity of electric vacuum 
cleaners stock soiled. 

An advertiser has for disposal 5,09) metal filament lamps. 


Patents Development.—The proprietors of patent No. 24,820 of 
1909, for “‘ Improvements in or relating to Submarine Signalling 
Apparatus," desire to enter into arrangements for working same in 
this country, Applications to Messrs. Haseltine. Lake & Co., patent 
agents and consulting engineers, 7 & 8, Southampton-buildings, 
Chancery-lane, London, E.C. 

The proprietors of patent No. 4.927 of 1907, for ‘ Improvements 
in or relating to electric furnaces " also desire to make arrangements 
for exploiting same in this country. Applications to Messrs. Hasel- 
tine, Lake & Co., patent agents and consulting engineers, 7 and 8, 
Southampton-buildings, Chancery-lane, London, W.C. 

The proprietors of British Patent No. 4,030 of 1909, relating to 
contact bieaker for magneto-clectric sparking apparatus for internal- 
combustion engines desire to make arrangements for working same 
in this country. Inquiries to Messrs. W. P. Thompson & Co., 
patent agents, 285, High Holborn, W.C. 

Surrender of Patent.—Signor Ettore Bellini has offered to surrender 
Letters Patent. No. 11,339/1911, for “ Improvements in or relating 
to transmitters and. receivers for wireless telegraphic and telephonic 
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purposes.” Claims to be heard in reference to such surrender must 
be sent to the Patent Office, 25, Southampton-row, London, W.C., 
by Sept. 21. 

Novel Holiday Courier to the Continent.—Recent events have 
endowed Germany with such peculiar interest to the English that 
holiday makers are impelled with a desire to see something of that 
country. To those, however, not possessing a knowledge of the 
language there is the difticulty of finding out where to go and what 
to see with the minimum of expense and trouble. 

A commendable attempt has been made by the Great Central Railway 
Co. to overcome this difficulty by the issue of a Continental Courier, which 
is intended to act as the daily guide, philosopher and friend of the British 
tourist in the two greatest cities of Germany-—Berlin and Hamburg. 
Carried with ease in the vest pocket, it maps out the tourist's time in such 
a manner that his visit is made a round of pleasure, combined with in- 
structive and interesting experiences, from the moment of arrival in 
Hamburg to the hour of departure for home. The name of each point 
of interest is given in English and German, but the latter is phonetically 
spelt to enable the novice to pronounce it correctly. The inclusion of a 
dictionary of everyday. phrases with their anglicised pronunciation com- 
pletes a brochure which is bound to add materially to the comfort. and 
pleasure of à tour in the “ Fatherland.” Copies may be obtained post 
free from the Great Central Railway Publicity Bureau, 216, Marvlebone- 
road, London, N.W., or at any of Messrs. Dean & Dawson's offices. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

A meeting to receive an account of the winding up of the Simplex 
Acme Patent Fire Alarm Co. (Ltd.) (in vol. lig.) will be held on Oct. 1 
at 7, Sweeting-street, Liverpool. 

A meeting to receive an account of the winding up of Christian & 
Phipps (1907) (Ltd.) will be held on Oct. 1 at 1, Broad-street-place, 
London, E.C. 

A dividend is to be paid to creditors of Geo. Edwd. Hervey, elec- 
trical engineer, &c.. lately trading at 24, Susan’s-road, Eastbourne. 
Claims to Mr. T. Gourlay, 124. Marlborough-place, Eastbourne, by 
Sept. 13. 

A dividend will be payable on Oct. 21 in the chambers of Messrs. 
W. J. A. Drummond & Lessels, 37, George-street. Edinburgh, to 
creditors of John Munro, electrical engineer, &c., 45, York-strect, 
Edinburgh. 

A first and final dividend of 205. and 4 per cent. interest is payable 
at the O.R.s, Figtree-lane, She‘tield. to creditors of Thos. Edwd. 
Morgan, electrical engineer, 367, Ecclesall-road, Sheffield. 

The discharge of Cecil Wray, electrical and mechanical engineer, 
formerly trading at 24, Simes-street. Bradford, has been granted, 
subject to consent to judgment for £109. 

The discharge of Harry Ernest Scarborough, electrical and mecha- 
nical engineer, lately trading at Wade-street. Halifax, has been 
granted, subject to consent to judgment for £36. 


Dictating Letters by Telephone.—According to the ^ New 
York Telephone Review " an innovation has recently been 
made in their stenographic and typewriting department by 
Lord & Taylor, a large firm in New York. Formerly when any 
one in the offices or different departments of the store required 
the services of a stenographer it was necessary to summon one, 
thereby losing much valuable time in giving the dictation. 
Not only has this been quite done away with, but it has been 
found that efficiency has been increased many fold by the use 
of the telephone. To meet the requirements of Lord & Tavlor, 
the New York Telephone Co. designed a special table provided 
with five typewriting positions on each side, and in the space 
extending down the centre of the table and in front of each 
stenographer's position an annunciating drop and spring jack 
are installed. Each of the ten typewriting positions is equipped 
with a breast transmitter and a head receiver terminating in à 
plug, similar to those used by telephone-exchange operators. 
This leaves the hands of the stenographers free either to take 
notes or to write directly on the machines as though the person 
dictating were sitting beside them. A sub-switchboard is 
connected with this table and also with the main switchboard 
in the shop. It is only necessary for any one wishing to 
dictate to lift his telephone receiver, say “ Stenographer, 
please," and be connected with that one of the 10 stenographers 
who is least engaged. Often the work is completed in less 
time than it heretofore took the stenographer to reach the 
point where the dictation was to be given. 
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NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


NEW COMPANIES. 


CREED, BILLE & CO. (LTD.) (124,986.)— Reg. Aug. 28, capital 
£100,000 in £1 shares, to carry on the business of telegraphic engi- 
neers, manufacturers of telegraphic or tolephone receivers, transmitters 
or other instruments, apparatus or machinery, and also maintainers 
of telegraphic or telephonic stations, &c., to acquire the business of 
Creed & Co., telegraphic engineers, Glasgow and Croydon, and to 
adopt an agreement with F. G. Creed, W. A. Coulson and H. Bille. 
Private company. First directors (to be not less than three or more 
than six) are F. G. Creed, W. A. Coulson and H. Bille. Reg. office: 
266, Selsdon-road, Croydon. 


ELECTRICAL IMPROVEMENTS (LTD.) (123,950)— Reg. Aug. 23, 
capital £5,000 in £1 shares, to carry on the busine:s of generators and 
suppliers of electrical or other energy for power, light, heat or other 
purpose, electrical, mechanical and chemical engineers and contractors, 
&c. Private company. 


ROAD INDICATOR (LTD.) (125,998.)—Reg. Aug. 28, capital £5,750 
in 5,000 preferenco shares of £1 each and 15,000 ordinary shares of 1s. 
each, to acquire any invention relating to automatic route indicators, 
in particular to acquire the patent and other rights referred to in an 
agreement with Don Victoriano Casajus y Chaubel and A. Vitry, and 
to carry on the business of manufacturers of machines or instruments 
for automatically indicating or registering speed, &c. Private com- 
pany. First directors are Don Victoriano Casujus y Chaubel, Senor 
Santiago Laborda y Lopez and G. C. Bingham. Reg. otlice: 54, New 
Broad-street, E.C. 


H. W. SMITH & CO. (LTD.)  (123,653.) — Reg. with capital £5,000 in 
£1 ehares, to carry on the business of electric wire and cable manu- 
facturers, carried on at Lydbrook, Glos., by H. W. Smith and F. W.T. 
Brain as H. W. Smith & Co. Private company. First directors are 
H. W. Smith and F. W. T. Brain. 


STOOKE & SPARKS (LTD) (1235,018.) — Reg. Aug. 29, capital £10,002 
in £1 shares, to carry on the business of builders' merchants, founders, 
mechanical and electrical engineers, tool makers, &c., and to take over 
the business carried on as Stooke & Sparks. Private company. First 
directors nre S. A. Stooke and C. H. Sparks (managing directors), J. J. 
Bassett, W. T. Clapton, D. Steedman and W. Wilkinson. Reg. office : 
Stratford Ironworks, Woodgrange-road, Forest Gate, Essex, 


TURBINE GEARS (LTD. (124,000.)—Reg. Aug. 28, capital £5,000 in 
£1 shares, to carry on the business of manufacturers and sellers of 
gear-cutting machines, gear cutters, founders, mechanical and elec- 
trical engineers, tool makers, &c., and to adopt an agreement with J. 
Ogden. Private company. Reg. office: Daisytield House, Newton 
Moor, Hyde, Cheshire. 


STATUTORY RETURNS. 


ARON ELECTRICITY METERS (LTD.)—In return to July 9 capital is 
£350,000 in £1 shares (225,000 ordinary and 125,000 preference). 
125,000 ordinary and 124,896 preference shares taken up. £124 948, 10s. 
paid, including £52. 10s. on 104 preference shares forfeited. £125,000 
considered as paid on the ordinary. Mortgages and charges: £100,000. 


BIRMINGHAM & MIDLAND TRAMWAYS (LTD.)—According to return 
to June 25 cap:tal is £1,050,009 in 35,000 preference, 55,000 preferred 
ordinary and 55,002 deferred shares, all of £10 cach. 20,978 preference, 
35,009 preferred ordinary and 35,000 deferred taken up. £10 per 
share called up on 20,978 preference, 27,000 preferred ordinary and 
35,000 deferred. £829,780 paid. £80,C00 considered as paid on 8,000 
preferred ordinary. Mortgages and charges: £355,895. (Since date 
of return a new memorandum of association has been adopted, and 
the name has been changed to the Birmingham & District Power & 
Traction Co. (Ltd.) 


BRITISH THOM80N-HOUSTON CO. (LTD.)—In return to May 23 capital 
is £800,000 in £10 shares (40,000 preference). All shares taken up. 
£10 per share called up on 32,531 ordinary and 40,000 preference. 
£725,310 paid. £74,690 considered aa paid on 7,469 ordinary. Mort- 
gages and charges: £249,215. 


CALLENDER'S CABLE & CONSTRUCTION CO. (LTD.)— The capital in 
return to May 16 is £502,000 in £5 shares (40,000 preference). 35,000 
ordinary and 40,000 preference shares taken up. £5 per share called 
up on 15,002 ordinary and 40,000 preference. £275,000 paid. £109,C00 
considered as paid on £20,000 shares. Mortgages and charges: 
£30,900. 


“CEDES” ELECTRIC TRACTION (LTD.)—Return to July 13 gives 
capital as £29,00) in £1 shares, 3,020 shares taken up. £4,000 paid. 
Mortgages and charges : nil. 


POTTERIES ELECTRIC TRACTION CO. (LTD.)—In return to April 12 
capital is £600,000 in £1 shares (300,000 preference and 500,000 ordi- 
nary). 245,000 ordinary and 245,000 preference shares taken up. 
£423,340 paid on 178,310 ordinary and 245,0C0 preference. £66,660 
cousidered as paid on 66,660 ordinary. Mortgages and charges: 
£245,000. 


MORTGAGES AND CHARGES. 


CORONA LAMP WORKS (LTD.)—Issue, on Aug. 21, 1912, of £1,450 
debentures, part of a series of which particulars have already been filed. 


CITY NOTES. 


wipers 
MEMORANDA (Sept. 5).— Bank rate 4 per cent. (since Aug. 29, 1912). 


Price of silver, 26}3d. per oz. Consols 743—743xd. for money ; 745— 
74:xd. for account, Consols Pay Day, Oct. 2; Stock and Shares 
Continuation Days, Sept. 11 and 25. Ticket Days, Sept. 12 and 26; 
Pay Days, Sept. 13 and 27; Mining Shares Carry Over Day, Sept. 10. 


Prices or METALS" (London).—Copper, cash, 78? ; three months, 


79]. Lead, English, 211—22; Foreign, cash, 214—211 ; three months, 
203—921; Spelter, 261—264; Tin, English, 219—220; Foreign, cash, 
2161; three months, 214.  /ron, Cleveland, cash, 64/8 ; three months, 
65/6, 


ABERDEEN SUBURBAN TRAMWAYS CO.—Mr. Geo. J. Walker, who 


presided at the meeting on Friday, said that the profit carned for the 
past half-year amounted to £1,484, with the £2,000 proposed to be 
carried to renewals and depreciation that account would stand at 
£10,000. The policy of setting aside a substantial sum annually to 
meet renewals and extraordinary repairs would be continued. The 
whole of the mortgages on the company’s undertaking had now been 
repaid. They were paying a dividend at rate of 2} per cent. for the 
past year, and after providing for directors’ fees, £791 odd was carried 
forward. 


BANK FUR ELEETRISCHE UNTERNEHMUNGEN.-—'l'his banking com- 


pany, which is interested in many Swiss hydro-clectrie schemes, made a 
profit of 6,640,470f. (£266,000) for the year ended June and a dividend 
of 10 per cent. has again been declared on a share capital of 60 million 
francs, which is about to be increased to 75 millions. 


CONSOLIDATED GAS, ELECTRIC LIGHT & POWER CO. (OF BALTIMORE). 


Dividends have been declared on the common shares of 1} per cent. 
(5 per cent. per annum) for the quarter ending Sept. 30 and on the 
preferred shares of 3 per cent. for the half-year ending Sept. 30. 


COUNTY OF DURHAM ELECTRICAL POWER DISTRIBUTION CO.—The 


directors have decided to pay an interim dividend of 2} per cent. on the 
preference shares. 


DIRECT WEST INDIA CABLE CO. (LTD.)— At the mecting yesterday 


(Thursday) the directors’ report and accounts for the year ended June 30 


were adopted. The net result of the years working was an available 


balance of £7,764. 3s. 6d., compared with £6,323. 6s. 10d. for the previous 
year. An interim dividend of 3 per cent. (tax free) had been paid, and it 


was proposed to make a further equal payment (tax free), which left 
£5,964. 3s. Gd. to be carried forward. The balance to credit of revenue 


account, which was last vear £37,149. 7s. 3d., hes heen debited with £900 
applied to dividend, and credited with £5,964, 3s. 6d. surplus revenue of 
past vear, and it now stands at £12,213. 10s. 9d. The company's cables 
have worked efficiently. During the vear debentures have been paid off 


to the amount of £7.000, leaving £22,000 outstanding. The directors 


regretted to report the death of Lieut.-Col. T. G. H. Glynn, and it was 


proposed to elect to seats at the board Mr. T. Hewitt Skinner and Mr. 
William M. Kent. 


HALIFAX & BERMUDAS CABLE CO. (LTD.) —At the mecting yesterday 
(Thursday) the directors’ report and accounts for the year ended June 30, 
were adopted. The net result of the year’s working was an available 
balance of £8,533. 3s. 10d., compared with £8,168. 6s. 2d. for the previous 
year. An interim dividend of 24 per cent. (tax free) had already been 
paid, and it was now proposed to make a further equal payment, tax free, 
which would leave £6,033. 3s. 10d. to be carried forward. The balance 
to credit of revenue account, which was last vear £27,345. 2s. 4d., has 
been debited with £1,250 applied to dividend, and credited with 
£6,033. 3s. 10d. surplus revenue of the past year. and it now stands at 
£32,128. 6s. 2d. The Company's cable has worked efficiently. The 
directors regretted to report the death, on June 17 hast, of Licut.-Col. 
T, G. H. Glvnn, and it was proposed to elect to seats at. the board Mr. T. 
Hewitt Skinner and Mr. William M. Kent. 


JANDUS AR LAMP & ELECTRIC CO. (LTD).—ln the directors’ report 
for the past vear pay ment is recommended of a dividend for the year of 
10 per cent., the transfer of £1,000 to reserve end the carrying forward of 
£3,408, subject to deduction of directors’ remuncration. 


LIMA LIGHT, POWER & TRAMWAYS CO.—A dividend of 1| per cent. 
ha: been declared in Lima on the shares for the second quarter of the 
vear ended June 30. 


SHAWINIGAN WATER & POWER CO.—This Company heve authorised 
the directors to issue $5,000,000 common stock from time to time, ant 
shareholders are now offered $1,000,000 of stock at 120 per eent. 


STEWARTS & LLOYDS (LTD.)—The directors have declared interim 
dividends for the half-year to June 30 at the rate of 6 per cent. per 
annum on the preference shares and at rate of 10 per cent. per annum 
on the preferred ordinary sharea. 


STOCK EXCHANGE NOTICE8.— Tho Stock Exchange Committee have 
ordered the further issue of £68,000 41 per cent. consolidated first mort- 
gage debenture stock of the Neweastle-upon-Tyne Electric. Supply Co. 
(Lt1.) and the further issue of £800,000 43 per cent. consolidated guaran- 
teed debenture stock of the Toronto Power Co. (Ltd.) to be quoted in the 
official list. 

“Z” ELECTRIC LAMP MFG. CO. (LTD.)—There was a meeting of this 
company on Wednesday, but representatives of the Press were not ad. 
mitted, 
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is mixed with the burnt gases, is an obvious way of lowering 
the temperature ; but so far success has not been secured in 
this direction, although turbines have been so constructed and 
have operated. Indeed, it may surprise those who have 
950 | not followed the work done in this subject that gas turbines 
91 | have been constructed up to a rated power of 1,000 H.P. 
PESE 


UNFORTUNATELY, success in this case is largely à matter 

| of comparative merit. So far such turbines have given 
952 | less efficient results, and with a greater weight, than other 
forms of prime mover, and thus they must be regarded as. 
hitherto unsuccessful. Yet something better than the 
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NOTES. 


aie n 
The Gas Turbine. 
UNSOLVED problems have been prominent at the Dundee 


meeting of the British Association. Sections A and G 
joined in an interesting discussion of this nature on wireless 


telegraphy, and Section G in its own proceedings had also 


some important problems to consider. Among these, the 
attempts to produce a gas turbine, as outlined by Dr. 
DvucarD CLERK, will appeal strongly to all engineers. As 
Dr. CLERK points out, most of the early experimental work 
upon any great and difficult problem must necessarily be 
of the forlorn-hope type, so far as concerns the attainment 
of commercial success. So much the more should we honour 
the investigators who have the courage to take up such work. 
In the present case there are two main difficulties—namely, 
the suitable combustion of the gas and the utilisation of the 
products at the high temperature at which they are pro- 
duced. The latter seems to be the more difficult of the two. 
The utilisation of some of the heat to produce steam, which 


really large powers are to be obtained by this means. 
rather disappointing that Dr. CLERK should reach the con- 
clusion that it will be best to use the explosive and expan- 
sive force of a gas to give motion to water so as to avoid the 
difficulties involved in having direct contact of flame with 
turbine blades. The water turbine used in this way would 
seem to necessitate such comparatively massive plant as to 


| prove a serious handicap. The subject, however, is still 


young, and time may show that other more effective methods 
will be developed. 


msc esr 


A New Bomb Calorimeter. ` 
THE calorific value of coal is süch an important quantity 
for the station engineer that any means for its more ready 
measurement will be welcomed. It is well known that coa 
testing is not an operation of the highest accuracy, by reason 
of the probable errors in the sampling necessary to obtain 
the very small quantity used in testing. But when a highly 
accurate determination is desired—accurate apart from 
the sampling—it is generally conceded that the bomb form 
This apparatus, however, is 
An in- 


x 


of calorimeter is the best. 
bulky and requires some skill in manipulation. 
teresting modification of the bomb, due to Prof. C. FERY, 
who is so well known in connection with radiation pyrometry, 
was described by Mr. R. S. WHIPPLE at the recent meeting 
of the British Association. As will be seen by reference to 
another column, the bomb, which is much lighter than usual, 
is not immersed in water, but is supported in air on two. 
constantan discs. Thus the iron of the bomb in contact 
with these discs provides very simply an iron-constantan 
couple, which gives an indication on a galvanometer of the 
temperature reached. Since water is not used, the tem- 
perature rise is much higher than is usual in such apparatus 
(about 20°C. as compared with 2?C.), and can therefore be 
measured thermo-electrically- without difficulty. In prac- 
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tice the arrangement appears to work remarkably well in | tunity of meeting others of his craft, of attending the meetings 
every wav, and determinations can be made with unusual of their societies, and generally discussing matters of mutual 


quickness. 


$ ete 


Scientists and Literary Expression. 

In his presidential address to the Botanical Section of the 
British Association, Prof. F. KEEBLE called attention to the 
neglect by scientists of the art of literarv expression. That 
there is such neglect no one will deny. Everyone is familiar 
with the text-book in which the excellence of the matter 
is more than off-set by the obscurity of the manner; or 
where the difficulty of the subject is considerably increased 
by the involved style in which the arguments are presented. 
This is unavoidable, some will sav. A man cannot be a 
scientist and a stylist at the same time. A physicist, a 
chemist or a biologist whose davs are ogcupied in working 
at his own subject, they will add, cannot be expected to 
write with the ease and fluency of, say, Mr. THomas Harpy. 
But is it unavoidable? | We do not agree that it is. Many 
scientists have written books which are in a fair way to 
become classics, not only from the nature of their contents, 
but also, and in an equal degree, from the wav in which 
thev are written. The works of Darwin, GALTON and 
Hux ey are all cases in point, while there are not wanting 
examples even among still living scientists. 

WHEREIN, then, lies the difficulty ? Why should not 
everyone write with this practised ease ? To some extent, 
as Prof. KEEBLE points out, the difficulty lies in the funda- 
mental error which exists in our mode of training men of 
science. If our scientific students were really, as they are 
supposed to be, trained in scientific method and in literary 
expression, then subsequent specialisation, which now leads 
to narrow-mindedness, would not then be disadvantageous. 
But this is, unfortunately, not the case; with the natural 
result that the student gains information which he is not 
able, owing to his powers of expression being atrophied, 
to add to the common stores of knowledge. This state of 
atrophy in his powers of expression is a disadvantage both 
to the student himself and to science as a whole. It would, 
therefore, seem that more careful attention should be paid 
in the early years of the student's life to the acquirement 
of fundamental knowledge, and that specialisation should be 
deferred to as late a date as possible. This remark applies 
equally to the engineer who is often lamentably weak in 
using the pen. We do not advocate that evervone should 
be trained to be a literary genius as well as a scientist 
(literarv genius is a plant that best grows wild), but we do 
advocate that every scientist who has something to tell his 
brethren should, as a result of the suitability of his early 
training, be able to tell it in à manner less acrostically 
involved than many of those emploved at the present time. 


Interchange Facilities Among Engineering Societies. 
THE visitor to a foreign country, whether he be scientific 


or lav, is often glad of a helping hand to assist him through | 


those ditliculties which have a habit of besetting him at the 
mest inopportune moments. Further, in the case of engi- 


neers especially, he would not unlikely be glad of the oppor- 


interest. Another thing of which he will perhaps discover 
a lack is the possibility of being able to consult a suitable 
library. As will be seen by the announcement which we 
make in another column of these Notes, the way of the 
engineer in foreign lands is about to be smoothed of the 
difficulties ‘set out above. Arrangements are in progress, 
at the suggestion of the American Institute of Electrical 
Engineers, for members of certain societies devoted to 
electrical engineering interests both here, on the Continent 
and in the United States to be admitted to the privileges 
of temporary membership in the other societies when 
travelling in the country concerned. This will enable the 
engineer away from home to get into touch with his col- 
leagues in other lands, to attend their meetings, to consult 
the books in their libraries, and generally to widen his 
engineering outlook. We are glad to welcome the initiation 
of this arrangement and to wish it all the success it deserves. 
Such intercommunication will not only increase the friendly 
relations of individual engineers, but will make for the good 
of the profession as a whole. 


— m 


New Rail-less Tramway System.—During the past few days 
the new rail-less tramway service at Dundee has been inspected 
by Col. von Donop. of the Board of Trade. The new system 1s 
the first of its kind in Scotland; it has been constructed at 
Clipington-road, and extends 1] miles. The svstem has been 
provided at a cost, exclusive of cars, of about £1,000, and the 
cars will run at a speed of from 12 to 14 miles an hour on the 
route. 


The Protective Reactance at Deptford— Erratun.—We 
regret that owing to a typist’s error a mistake occurred in the 
article on this subject which appeared on p. 871 of our issue of 
Aug. 30. The copper losses of the apparatus should be 12,000 
watts, and not 1,200 watts, as stated. 


The Trend of Incandescent Lamp Development in the 
United States.— The extent to which metal filament lamps are 
replacing all other lamps in the United States is indicated in 
the report of the Lamp Committee of the National Electric 
Light Association which was presented at their annual con- 
vention held recently at Seattle. Last year the total sales of 
lamps for domestic purposes amounted roughly to 89,000,000, 
the increase being 33 per cent. over the quantity in 1907. 
Carbon lamps accounted for 93:27 per cent. of the total in 
1907, a percentage which fell to 52-9 last year. On the other 
hand, the percentage of metal filament lamps increased from 
0-85 in 1907 to 28.1 last year. It is also interesting to note 
that the DOreenpune of “Gem” metallised filament lamps i in use 
increased from 5-88 in 1907 to 19-00 last year. 


Oable Interruptions. Date of Interruption. 


Latakia—Palura ............... e. enne IH May 26, 1910 
Alhucemas—Penon de la Gomora..................... Feb, 28, 1912 
Melilla—Chafarinas .............. eene tom eene ennt Feb. 28, 1912 
Cadiz —'Teneritfe....i. o cec eene cu tht rene so ... Feb. 29, 1912 
Jeddah—Suakim  ..... ...... eese ee eet sos Mar. 4, 1912 
Chafarinas—Nemours ........ Sues deum uem 4, April 10, 1912 
Salonika—Lemnos 44:22: rcr aro E Erb rna aca April 18, 1912 
Chio—Tenedoy T ————— April 20, 1912 
Syra—Chio (1 and 2) ................... eee . April20, 1912 
Scalamova—Samoes ............. eee cene enne April 21, 1912 
Marmariza—lthodes................. cene enn Apel 21, 1912 
Bessika—Tenedos ..cscecccsecece eem santos April 24, 1912 
Poulocondore—Pontianac........ ....... eene July 5, 1912 
Cape St. James—Doson .............. ee nen Aug. 23, 1912 
Oran—Tangier ... ......... —Ó INS PRERA . Aug. 30, 1912 
Kwandang— Menado.. ,.... ea raaa cora. aud Sept. 4, 1912 
Sharp Peak —Formosa | ........... eese ener . Sept. 6, 1912 
Tokyos QUAE S rico aiaiai O DaS Sept. 10, 1912 
Cape St. James—Doson — .......... eee Sept. 11, 1912 
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this Commission will be Winchester House, St. James s-square. 
London, S.W. 

Territorial Engineers.—In the “ London Gazette” it is 
announced that Lieut. A. C. Fuller is appointed Adjutant of 
the Western Command Telegraph Cos. (Army Troops). 


Electric Locomotive Operation in the United States.— 
"The Times Engineering Supplement" states that during 
last year 33 electric locomotives were operated on the Penn- 
Sylvania Railroad's New York terminal district with a total 
delay of only 13 min., attributable to the electrical apparatus. 
The total mileage run by these locomotives was 909,238, and in 
one case the mileage amounted to 56,000. 


Discussion on Electricity Meters. — Errat vin.— Mr. C. Ashmond 
Baker, of 66, Victoria-street, asks us to point out that the 
remarks attributed to him in the discussion on Messrs. H. A. 
Ratcliff and A. E. Moore's Papers on “ Electricity Meters," 
and published in the “ Journal " of the Institution of Elec- 
trical Engineers, are due to Mr. Charles Alfred Baker, of the 
London County Council, and not to himself. The name of the 
speaker was given correctly in our issue of March 31, 1911, 
in which an account of the discussion appeared. 


Fire at Islington Electricity Works.—An accident which 
caused a great deal of inconvenience in Islington occurred last 
Monday evening at the electricity works. A fire broke out in 
one of the main dividing boxes through which the generator 
cables pass on;their way tothe switchboard. The mac chine was 
running on light load at the time. and ow ing to the damage done 
by the fire there is no evidence remaining to show what actually 
occurred. As a precaution against further damage, the station 
was at once shut down, and no supply was available for the rest 
of the day. We understand, however, that the actual damage 
was slight, and within 24 hours normal working was restored. 


Institute of Chemistry Buildings Fund.—The Council of 
this Institute are endeavouring to create a fund of £15,000 for 
new buildings, and appeal to companies, firms and individuals 
interested in the promotion of higher education in chemistry 
and the allied sciences for help in their effort. Already a Jong 
list of contributions has been obtained, amounting on July 2 2nd 
last to £10,292, and it is hoped that the scheme which the Coun- 
cil has prepared may recelve the required support at an early 
date, as, owing to alterations which the London County Council 
propose to carry out in the thoroughfare adjacent to the 
Institute's present premises at 30, Bloomsbury-square, it will 
not be possible for a renewal of the present lease to be 
effected. Only about £5,000 is still required, and it is hoped 
that this may be raised before the end of October. Contribu- 
tions may be forwarded to the President, 30, Bloomsbury- 
square, London, W.C., or be sent direct to the bankers, the 
London County & Westminster Bank, 214, High Holborn, W.C., to 
" The account of the Institute of Chemistry (Buildings Fund)." 


Mathematics and  Engineering.—4t the International 
Congress of Mathematicians, recently held at Cambridge, Sir 
Wm. White, F.R.S., delivered a lecture on the above subject. 
Sir William remarked that the foundations of modern engineer- 
ing had been laid on mathematical and physical science, and 
the practice of engineers was now governed by scientific 
methods applied to the analysis of experience and the results of 
experimental research. Notable achievements were accom- 
plished in the last century by men whose mathematical and 
physical knowledge was small, but their successors enjoyed 
greatly superior educational advantages. The fundamental 
idea underlying the now accepted system of training engineers 
consisted in the combination of an adequate knowledge of the 
sclences which bore on engineering with a thorough practical 
training in actual works. In particular, an adequate know- 
ledge of mathematics must be possessed by every educated 
engineer, because he thus acquired a valuable tool with which 
he might overcome difficulties otherwise insuperable, as well as 
invaluable habits of thought. Some authorities now favoured 
special courses in "' practical mathematics " ; others believed 
that engineers should be taught by professional mathematicians, 


~ 
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Royal Commission on Oil Fuel.—The future address of because this method must lead to broader views and greater 


capacity for original investigaticn. His experience led him to 
rank himself with the supporters of the latter view, and this 
view had now been adopted at the Imperial College of Science 


and Technology. 

Testing of Miners’ Safety Lamps.—The Departmental Com- 
mittee on the Testing of Miners’ Safety Lamps have submitted 
a report to the Home Office. in which they say that. the safety 
lamp testing station at Eskmeals, near Barrow-in-Furness, 
having been “completed and preliminary tests carried out, they 
are In a position to say what, in their opinion, the nature of 
these tests should be. They consider that safety lamps should 
be required to pass a combined test, consisting of mechanical 
tests, photometric tests, and tests in an explosive mixture. 
The mechanical tests consist of dropping lamps from a height 
of 6 ft. on to the floor, and dropping weights on to the 
lamp. along with heating tests of lamp glasses. With. the 
photometric tests they obtained a range varying between 
0-325 c.p. and 0 65 c.p. They have arrived at the conclusion 
that the minimum candle-power required of flame lamps 
(in contradistinction to electric lamps) should be 0:30 c.p. 
as determined by a pentane standard, and lamps should be 
required to give this minimum for 10 hours. In the case of 
electric lamps, they consider that they should be required to 
give not less than 13 c.p. at the end of 10 hours. It is also 
recommended that the mechanical dropping test should be 
carried out with the battery removed and a dummv of the 
same weight substituted. As regards danger from explosion. 
the lamp should be tested by having the light switched on or 
off in an explosive mixture. Another requirement is that no 
liquid should escape from the battery when it is turned up- 


side down. 


Hydro-Electric Station in Peru.—According to “The 
Times Engineering Supplement," an order has been placed by 
the Empreza de Luzy Fuerza Electrical Co. of Peru for the 
installation of complete plant to generate electrical energy from 
the water power of the river Chimbo descending the Chim- 
borazo Mountains. The central generating station 1s to be 
erected on a site near the village of Bucay, on the Chimbo,. 
about 55 miles from Guavaquil. The hydraulic machinery 
there will comprise three Francis turbines, each of 1,000 H.P., 
working under an effective fall of 200 ft.. at a speed of 501 revs. 
per min., and coupled directly to 500 kw. three-phase alter- 
nators. The current is to be generated at 800 volts and a fre- 
quency of 42, and transformed up to 40,000 volts. The trans- 
mission line, extending over a distance of 52 miles, is to be 
carried on steel lattice posts, and will consist of six copper wires: 
in groups of three on each side of the supports, each group form- 
ing a three-phase main capable of working independently or in 
parallel with the other. The current is then to be taken to the 
low-tension station of Recreo, on the left bank of the Rio Cuyas, 
opposite the port of Guayaquil, where the river is nearly 1} 
miles wide, and there stepped down to 5,000 volts. For con- 
veving it to the opposite bank cables submerged in the estuary 
of the Rio Cuyas are to be employed. These cables will have 
an outside diameter of 75 mm., and will weigh 30 tons; this. 
weight excluded the possibility of making them in one length, 
and, accordingly, each main will be divided into six sections con- 
nected by special water-tight joints. On the right bank of the 
river the current will be taken from the river cables by under- 
ground cables over $ mile long to a sub-station, whence it will 
be distributed for power and lighting. This sub-station will be 
fitted with three motor-generator sets of 800 H.P. each, working 
at a specd of 630 revs.per min. Each set will include an induc- 
tion motor coupled directly on one side toa 900-volt continuous- 
current traction dynamo, and on the other side to a single-phase 
Latour compound alternator supplying current at 3.200 volts. 
The complete installation is estimated to cost nearly £60,000. 


Long Life of Electrically Operated Commercial Vehicles. 
An American contemporary, known as ^ Modern Delivery,” 
gives some interesting statistics showing the durability and 
reliability of electrically operated commercial vehicles, from 
which we take the following information :—Three electric 
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trucks have been long and very successfully operated by 
Hammacher, Schlemmer & Co., a large hardware firm, of New 
York City. One of these trucks has been in service since the 
early part of 1903; another since December, 1904, and the 
third since June, 1907. In addition to the three 3-ton trucks 
this company operates a 2,000]1b. waggon bought in October, 
1907, and a 34-ton truck purchased in June, 1911. This 
fleet of electric vehicles has supplanted the Company’s entire 
equipment of horses and wagons. The American Tool & 
Machine Co. has operated one 2-ton electric wagon since 
January 30, 1906. On July 11, 1911, this vehicle went into 
the paint shop to be repainted, and up to that time had only 
been off the road for two days, this lay-up having been caused 
by an accident not in any way connected with the running of 
the vehicle. Two days off the road in six years—in which time 
all repairs of batteries, chains, gears and tyres have been taken 
care of, the vehicle being painted up in first-class condition, 
making it appear as one just shipped from the factory— 
represents, our contemporary remarks, a record of performance 
that is a recommendation for the electric vehicles on the score 
of durability and reliability. The cost of replacement, 
maintenance, &c., over this period of six years was exactly 
£300 ; the mileage during the period averaged 25 miles per day. 
On a basis of 300 actual working days per year, the cost of 
maintenance per day was 3s. 6d., and on a basis of 25 miles 
per day, the total cost of maintenance, &c., per mile is 1-67d. 


Motor Omnibus Regulations in Montreal.—Those of our 
readers who consider that a tighter hand should be kept on 
the doings of the motor omnibus companies will be interested 
in a new by-law which has recently recelved statutory authority 
in Montreal. According to our Canadian contemporaries, the 
City Council has defined the streets in which the " auto ‘bus " 
shall run, the speed of the vehicles, the fares to be charged, and 
the frequency of the service. In no other streets except those 
scheduled are motor omnibuses allowed to run, and the speed 
is restricted generally to a maximum of nine miles an hour and 
four when rounding corners. Five cents (21d.) is the highest 
fare to be charged for any one passenger from one point to 
another, whilst transfer tickets must be issued without extra 
charge on routes which connect or intersect. Children, if 
carried on their parent's knees, have to be conveved free of 
charge, while tickets for school children must be sold at the rate 
of 10 for 25 cents (1s) The vehicles must run all the year 
round on the scheduled streets, without interruption, at 
intervals of not more than five minutes during the busy hours 
in the morning, noon and evening, and 10 minutes the rest of 
the dav and on Sundays, although on the latter day the 
vehicles are not obliged to run at all between 1 a.m. and 6 a.m., 
and the fare between midnight and 6 a.m. may be increased to 
10 cents (5d.) per passenger. Conductors must be able to speak 
both the English and French languages. It may be mentioned 
that the tramways are run by a company. 

Electric Arc Welding.— The low cost and simplicity of 
welding by means of the electric arc makes this process, under 
some circumstances, the most satisfactory method of repairing 
defects in steel castings, according to Mr. B. M. Bowers, in a 
Paper recently read before the Associated Foundry Foremen 
at Philadelphia. The writer states that the efficiency of the 
ordinary electric arc weld is generally about 60 per cent. of the 
original strength of the material, probably on account of oxida- 
tion, although greater efficiencies have been attained. The 
apparatus usually consists of a suitable tank filled with salt 
water and containing two steel plates, one of which is connected 
to the negative side of a continuous-current line ranging in pres- 
sure from 110 to 550 volts. From the other plate the cable is run 
to one end of a carbon electrode consisting of a piece of ł in. 
wrought-iron pipe 18 in. long and threaded at the other end to 
carry a d in. socket. In this socket a pair of steel clamps holds 
an arc carbon lin. in diameter and 6 in. long, tapering to & 
point. A wooden handle is placed over the pipe at the centre 
to protect the operator's hand, The piece to be welded ts con- 
nected to the positive side of the line, and by adjusting the 
steel plates submerged in the tank a current of any desired 
strength can be obtained. While the arc is drawn, welding 
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material is fed in slowly. This consists, for steel castings, of a 
soft steel wire about jin. in diameter and containing about 
0-10 per cent. carbon. Vigorous hammering should accom- 
pany each weld. For burning off scales, fins, gates or risers a 
current of about 500 amperes should be used, and by means of a 
smaller current blow-holes, sand spots, checks and cracks can 
be filled, or lugs can be welded on to the casting. Castings 
should be heated before welding in a forge and welded while red 
hot, but reheating of the castings after welding 1s detrimental. 
The arc should be as long as possible, in order to reduce exces- 
sive oxidation produced by the intense heat. At times a flux 
of melted and powdered borax is essential, as it prevents oxida- 
tion by protecting the metal from the air. In welding brass or 
other metals with a low fusing point the casting must be sup- 
ported in such a manner that the shape will be retained. The 
arc should also be applied at a low voltage, and only for very 
short periods. | 


A 2,400-volt Continuous-Current. Railway.—According to 
* Engineering News," the Butte, Anaconda & Pacific Railway 
is about to convert its track between Butte and Anaconda 
to electric traction. There is about 30 miles of single-track 
main line with a total single-track mileage of about 114 miles, 
including sidings, yards, smelter tracks, &c. Only about 90 
miles of this track will be converted at present, the un- 
touched portions comprising mine tracks, sidings, &c. Current 
will be supplied to locomotives from a No. 0000 copper wire, 
with a flexible 11-point catenary suspension. The power will 
be supplied at 102,000 volts at a frequency of 60. There will 
be two 2,400-volt sub-stations, one at Butte and the other at 
Anaconda, 26 miles apart. Each will contain two 1,000-kw. 
synchronous motor-generating sets, each set comprising two 
500 kw. compound compensated commutating pole 1,200-volt 
generators, running at 720 revs. per min., insulated for 2,400 
volts and operated in series. They will be direct connected to 
a single 100 kw. three-phase 2,300-volt synchronous motor. 
These motor-generator sets are guaranteed to stand an over- 
load of 200 per cent. for 5 minutes. The service is expected 
to require the operation of both sets for most of the time. 
Each feeder and generator circuit will be protected by a 
2.400-volt continuous-current aluminium cell lightning arrester. 
There will be 15 goods locomotives, each weighing 75 tons, the 
weight being all on eight 46 in. drivers. Their frames are 
articulated and carry four 1,200-volt commutating-pole twin- 
gear motors, operated two in series. The motors are insulated 
for 2,400-volts and forced ventilation is used. A roller panta- 
graph trolley collects from the overhead line. Each locomo- 
tive will give a continuous tractive effort of 25,000 Ib. at 15 
miles per hour, and will safely develop 45,000 Ib. in starting, 
for periods not exceeding five minutes. For the operation of 
the contactors, headlight, air compressor and cab light: a motor 
generator will be used having two windings, 0.2 for 1,800 volts 
and the other for 600 volts, combined in series for main-line 
connection. For the heavier goods trains two locomotives will 
be needed. "There will be two passenger locomotives, and these 
will be duplicates of those used for goods working, except for 
the gear ratio. The passenger locomotive is geared for a maxt- 
mum speed of 45 miles per hour on level track with three coaches. 
Eight local passenger trains will be operated per day. The 
passenger cars will be lighted from the 600-volt circuit of the 
motor generator and heated from the 2,400-volt trolley circuit 
on the locomotive. 


Current Topics. 

Subjects of current interest dealt with in this issue include 
the following :— 

Mr. H. Tinsley contributes an article describing the magnetic 
shunt vibration galvanometer and giving results. The instrument 
was designed at the suggestion of Dr. C. V. Drysdale (p. 939). 


The meeting of the British Association at Dundee terminated last 
Wednesday and proved much more successful than usual. We give 
a diary of the proceedings (p. 952) and the following Papers :— 
“The Scientific Theory and Outstanding Problems of Wireless 
Telegraphy,” by Dr. J. A. Fleming, F.R.S. (p. 934) ; “ Note on the 
Gas Turbine,” by Dr. Dugald Clerk, F.R.S. (p. 938) ; ** The Pro- 
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A designing engineer is required by a firm of electrical manufac- 


«luction of Electrical Oscillations by Spark-Gaps Immersed in Running | | 
Liquids," by Dr. W. H. Eccles and Mr. A. J. Mekower (p. 943) ; , turers to take charge of department. Sce an advertisement. 

<“ Exposure Tests of Light Aluminium Alloys," by Prof. E. Wilson Messrs. Everett. Edgcumbe & Co,, The Hyde. Hendon, N.W., have 
(p. 945); “The Féry Bomb Calorimeter,” by Mr. R. S. Whipple | vacancies for test-room assistants. See advertisement. 

(p. 948); “The Impedance of Telephone Receivers as Aficeted by An additional shift engineer is required for the winter months at 
the Motion of their Diaphragms,” by Profs, A. E. Kennelly and | Rathmines electricity works, Applications by Sept. 19 to the 
G. W. Pierce (p. 950); and * On the Impor:anec of Previous Mag- township electrical engineer. Mr. G. P. Pilditeh, M.I.E. E., Town 

See an advertisement. 


netic History to the Eng.ncer." by Prof. E. Wilson, Mr. B. C. Clay- | Hall, Rathmines, co. Dublin. 
ton and Mr. A. E. Power (Pa 200): , , Applications are invited for the professorships of (1) chemistry, 
In our Leading Article we refer to the discussion on unsolved | (9) mathematics and physics, and (3) mining and engineering in the 
Salary £800 per annum, with 


problems of wireless telegraphy held at the British Association University of Western Australia. 
house, or £100 per annum as house allowance. Applications by 


me»ting (p. 946). 
Further decisions of the umpire in regard to uncmployment | Oct. 15 to the Agent-General, 15, Victoria-street, London, S.W., or 
insurance are given (p. 962). to the Chancellor of the University, Perth (W.A.). 

Dudley Corporation, on Tuesday, decided to sel their electricity London County Council invite applications for the appointment of 
supply undertaking to the local tramway company (p. 961). chief engineer of the Council and county surveyor. Salary £2.000 a 
Particulars are given of an important cable contract secured by | year. Applications bv ll a.m. Oct. 7. Forms from the Clerk. 
W. T. Henley's Telegraph Works Co. in Argentina (p. 966). A first-class electrician is required for motor installations in factories. 

Municipal Loans.—Battersea (London) Council are taking un a 
loan of £7,808 for their electricity supply underteking (p. 960). 
Nelson Council have received sanction to è loan of £1,700 for their 
electricity department (p. 961). Newport (Mon.) Council heve 
applied for permission to borrow £4,500 for the erection of tramway 
Offices (p. 962). Wakefield Corporation are seeking sanction to the 
borrowing of £4,000 for mains and sub-station equipment (p. 962). 
Yarmouth Council have decided to apply for sanction to a loan of 
£7,750 for additional generating plant, cables, &c. (p. 962). 

Companies’ Meetings and Re ports.—The meeting of the Dumbarton 
Burgh & County Tramways Co. is reported, and the directors’ reports 
of Bolckow, Vaughan & Co., the Buenos Ayres Port & City Tramways, 
the United Electric Car Co. and the Yorkshire Electric Power Co. 


are abstracted (pp. 967-968). 
OBITUARY. 


STANLEY DUNKERLEY.—We regret to record the death of Prof. 
Stanley Dunkerley which took place at Edinburgh recently. Prof. 
Dunkerley, who was born in Burnley in 1870. was educated at 
Owens College. In 1901 he was appointed an external examiner in 
‘engineering at Manchester University. He obtained the degree of 
D.Sc. in 1905. and in that year received the appointment of Professor 
€f Engineering at the University. In 1908, however. ill-health com- 
pelled him to resign his position, and he has since lived in retirement. 
Prof. Dunkerley held several appointments besides those connected 
with Manchester University. and he was author of several works and 
pamphlets on engineering subjects. Prior to his appointment at 
Manchester, Prof. Dunkerley was Professor of Applied Mechanics at 
the Royal Naval College. Greenwich. Perhaps his best known 
literary work is his book on mechanism. and he was preparing a work 


Mr. W. T. Robson. chief assistant engineer of the Hull municipal 
tramways. has been appointed manager of South Shields Corporation 
tramways at £300 per annum. There were 53 candidates and this 
number was ultimately reduced to the following three: Messrs. 
W. T. Robson, R. Chadwick (assistant manager and engineer, Birken- 
head tramways), and A. T. Lambert (manager. Maidstone Corpora- 
tion tramways). 

Mr. J. W. Carter has been appointed meter tester to the electric 
supply department of Birmingham Corporation. 

Battersea (London) Council have appointed Mr. Fred. Tyrrell as 
commercial assistant in their electricity undertaking at £2 per week. 


INSTITUTIONS AND SOCIETIES. 


Visiting Member Privileges with Foreign Electrical Engineering 
Societies.—The " Electrical Review and Western Electrician " 
mentions that for some time past the Board of Directors of the 
American Institute of Klectrical Engineers has desired to promote 
closer relations between the Institute and foreign electrical engineer- 
ing societies. The advantage of a closer understanding was especially 
felt last vear. when so many Institute members went abroad to 
attend the International Electrical Congress at Turin, and the 
meeting of the International Electrotechnical Commission. As the 
result of a report on the question by Mr. Gano Dunn, the president 
of the American Institute was asked to communicate with certain 
leading foreign electrical engineering societies with respect to 
establishing mutual visiting-member privileges for a limited term. 
with a view to contributing to the convenience of American members 
visiting foreign countries, and, in return, affording corresponding 
conveniences to members of European electrical engineering societies 
visiting the United States. and of increasing the friendly relations 
between American and European engineers. The following, our 
contemporary states, have cordially accepted the Institute's pro- 
posals to enter into reciprocal arrangements: Institution of Electrical 
Engineers (Great Britain). Verband Deutscher Elektrotechniker 
(Germany), Société Internationale des Electriciens (France), Asso- 
ciazione Elettroteenica Italiana (Italy), Koninlijk Instituut van 
Ingenicurs (Holland) and the Association Suisse des Electriciens (Swit- 
zerland), The Svenska Teknologforeningen (Sweden) will take up the 
question at the meeting of its governing body in the autumn. The 
arrangements entitle members of the American Institute of Electrical 
Engineers to the privileges of membership of the societies designated, 
for a period of three months, when in the country concerned, and 
members of the societies named visiting the United States are 
entitled to the privileges of Institute membership for a like period. 
To engineers visiting the United States it is proposed to give, upon 
presentation of proper credentials, letters of introduction to Institute 
members and to ofticers of manufacturing and operating companies; 
also to place at the disposal of visitors the facilities of the library. in 
which are a large number of books in foreign languages, and the 
reception, reading and writing rooms at the Institute headquarters. 


Association of Mining Electrical Engineers.—Arrangements have 
been made for holding the annual meeting of this Association at 
Sheffield on September 27 and 28, 1912. The advance programme 
is as follows: September 27th, Council meeting, at 3 p.m., at the 
Grand Hotel, Sheitield; general meeting at 4:45 p.m.; dinner at 
7 p.m. September 28th. visit to the River Don works of Messrs, 
Vickers (Ltd.), at 9:45 a.m. to 11:30 a.m. ; subsequent departure by 
tramcars for the Dalton Main Co.’s Silverwood Colliery. This col- 
liery was recently visited by His Majesty the King. and is one of the 


most comprehensively equipped in the country. 


on hydraulics. 
Henry Sutton.—The death occurred at Malvern (Victoria, Aus- 


tralia) on July 28 last of Mr. Henry Sutton, electrical engineer, of 
Melbourne. Deceased. who was 56 years of age, took considerable 
interest in wireless telegraphy. and for some years he was lecturer on 


electricity at the School of Mines, Ballarat. 


PERSONAL. 


Readers of THE ELECTRICIAN will regret to learn that Mr. A. A. 
Day, borough electrical engineer and tramways manager of Bolton, 
has been seized with a sudden and severe illness. Mr. Day had an 
apoplectic seizure in a train near Chorley while on his way to 
Rothesay for a holiday, and was brought home in an ambulance. 
We feel sure that all electrical engineers will wish him a speedy 
recovery. 

We learn that Mr. John D. MacKenzie, of Glasgow. was married 
there on the 5th inst. to Miss M. C. Miller, youngest daughter of the 


late Robert M. Miller, engineer, Glasgow. 

Mr. T. H. Mottram has been appointed to the post of Divisional 
Inspector of Mines in charge of the Yorkshire and North Midlands 
District, in succession to the late Mr. Pickering. 


APPOINTMENTS VACANT AND FILLED. 


P.O. Assistant Engineers’ Examination.—The Civil Service Com- 
mission announce an examination for assistant engineers in the 
Engineer-in-Chief's Department of the General Post Office. Entry 
forms, with particulars. may be obtained from the Secretary, Civil 


Service Commission, Burlington Gardens, London. W. 
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THE SCIENTIFIC THEORY AND OUTSTANDING 
PROBLEMS OF WIRELESS TELEGRAPHY.* 


BY J. A. FLEMING, M.A., D.SC., F.R.S. 


In opening a discussion on the present state of the theory of 
wireless telegraphy and its outstanding problems, we are to some 
extent embarrassed by the wide field which presents itself for 
consideration. 

I venture to think that we may best take advantage of the simul- 
taneous presence here of physicists, mathematicians, engincers and 
electricians if we endeavour to focus attention in the first place on 
some of the chief scientific problems which are vet unsolved in 
connection with it. 

Perhaps a word of explanation may be offered on the reason for 
giving prominence to the scientific aspect of the subject rather than 
its practical achievements. The achievements loom large in the 
public eve, and are astonishing, but experts in radiotelegraphy are 
well aware that many of the scientific phenomena are still imperfectly 
understood. If we are to overcome present difficulties and limita- 
tions, and make fresh advances, it can only be by a thorough compre- 
hension of the physics of wireless telegraphy. Hence it will be more 
to our advantage to bring combined scientifie thought to bear upon 
the matters on which even leading experts differ or are ignorant, 
rather than let our symposium resolve itself into a discussion on 
apparatus or systems, or the recitation of performances and record of 
results. 

As the only type of wireless telegraphy which has any considerable 
theoretical interest at the present time is that involving the applica- 
tion of unguided electromagnetic waves, our attention will doubtless 
be chiefly directed to it. 

Speaking, however, in this place and city, we can hardly forbear 
to mention the name of that learned and indefatigable philosopher 
James Bowman Lindsay, who made Dundee his home for 33 vears. 
Quite independently he re-invented the telegraphic methods by 
which Morse and Gale in 1842 had sent elcctric currents across 
rivers, and he read a Paper to the British Association, at their Aber- 
deen meeting in 1859, " On the Transmission of Electricity through 
Water," in which he described his experiments, and even made the 
bold suggestion of using conduction through sea water to telegraph 
across the Atlantic. He carried out successful experiments here 
t eross the Tay and at Aberdeen across the Dee, but the subsequent 
development of submarine cable telegraphy caused these early 
suggestions for a rudimentary form of telegraphy by conduction 
through water to fade from view.Tt 

Lindsav suggested putting a plate in the sea at Cornwall and 
another in the sea at Scotland and connecting them by a wire having 
a batterv in circuit. Two other stations were then to be similarly 
connected on the coast of America, and a receiving instrument to be 
included in that second circuit. 

Neither this nor the later discovered method of utilising the 
inductive effect of intermittent or alternating currents, which was 
initiated by Trowbridge, especially developed by Sir. William 
Preece, improved by Nir Oliver Lodge, and used by Rathenau. 
Stevenson, Edison and many others, was available for more than 
small distances. nor did they provide a compact and generally 
applicable method for effecting communication between ships at 
seat 

Starting from the discoveries of Hertz and his followers we enter a 
new era. Apart from Marconi s improvements in the metallic filings 
coherer of Hughes, Branly and Lodge, the important element in the 
arrangements by which in 1896 he applied purely scientific knowledge 
of Hertzian electric waves to practical electrice wave or radio- 
telegraphv, was the introduction of the long. nearly vertical 
aerial wire as a radiator, combined with a metal plate above or 
buried in the earth as the balancing capacity. In this wire, high- 
frequeney oscillations are created; originally by using the wire 
itself as one eleetrode of an air condenser and the earth às the other, 
but later on by inducing oscillations in the wire by means of the 
dead-beat or oscillatory discharge in another condenser circuit 
including à spark-gap coupled to the air wire circuit. Although 
enormous ingenuity has been expended in improving or varying 
every element in the appliances, we can say that, with the exception 
of a small number of stations using the Duddell-Poulsen are gene- 


* Introductory remarks at a Joint Discussion by Sections A and G at 
the meeting of the British Association at Dundee, September, 1012, 

tse BOA. Report, Aberdeen, 1859, p. 13. 

$ The inductive method appears, however. to have a future in connec- 
tion with telegraphic and telephonic communication with moving railway 
trains, and has recently been revived again under the name of the 
'" Ruilophone," based on inventions by Mr. Von Kramer and Dr. G. Kapp. 
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rator, nearly all the practical wireless telegraphy in the world is at. 
present (1912) conducted by the following apparatus :— 

At each station there is a transmitter which comprises three 
elements. 

1. A source of high E.M.F. which may be a continuous-current. 
dynamo and storage battery, an alternator and transformer, or a 
battery and induction coil giving continuous, alternating or inter- 
rupted high-tension E.M. F. 

2. A condenser in which the generator stores an electrie charge- 
to be suddenly released when a certain potential is attained across: 
a spark-gap in the form of an electric discharge passing through a. 
coil in series with the condenser. l 

3. An open or radiative circuit coupled to the condenser circuit,. 
comprising an antenna or arrangement of elevated air wires, a. 
balancing capacity or counterpoise often buried in the earth, the 
two being connected through an adjustable inductance coil. 

At the receiving station we have also three elements :— 


]. An absorbing antenna, by which the radiation from the trans- 
mitter is picked up, creating in it high-frequency oscillations. 

2. A condenser circuit having variable capacity and inductance- 
coupled to the antenna and syntonised to it. 

3. Some form of oscillation detector connected in series or parallel. 
with the above condenser, which is affected by the oscillations, and 
sets in operation a recording or indicating device which makes a. 
visible or audible signal. 

Generallv speaking, at any one station the radiating and absorbing: 
antenn:z are one and the same, and used for both purposes alter- 
nately, and each station has both transmitting and receiving appa- 
ratus. The functions are, however, not identical. What is required 
in the transmitting antenna is & certain height and also free or 
insulated ends. In the receiving antenna, not only height but. 
surface is required, although this antenna can be laid parallel with. 
and close to the earth, and earthed at both ends ; but provided it is 
half a wave-length in length it will still absorb a considerable amount 
of energy from electric waves arriving in its own direction.* 

In the next place, as to exact details, the following information 
may be useful to those who are not wireless telegraph engineers :— 

The antenna consists of a large number of hard-drawn copper 
wires, which are upheld by masts or towers in such fashion that the 
wires form a sort of fan elevated in the air ; or they may rise up for a. 
certain height and then be bent downward on all sides, like the ribs. 
of an umbrella. In the case of our battleships they are groups 
of parallel wires kept separate by wooden stars and stretched 
bet ween the masts and then led downwards to the bow and stern of 
the ship. In the high-power Marconi stations they rise up verti- 
cally for a certain distance and are then stretched horizontally for 
a distance about five times greater parallel with the ground. 

In long-distance stations the wooden or steel lattice towers, or 
tubular masts, required to sustain these wires are elaborate structures 
100 ft. to 40U ft. or more in height, and have to be well stayed to 
resist wind. 

Associated with the antenna is a counterpoise or balancing capacity, 
which may consist of insulated wires stretched a little way above 
the earth, or radiating wires or metal nets laid in the earth. or sheets 
or nets of metal laid on the ground, or even the metal hull of a ship. 

This counterpoise is connected to the antenna through a variable 
inductance coil. In virtue of the capacity of the antenna with 
respect to the earth or the counterpoise, the whole system has & 
natural time period of electrical oscillation. 

It may be compared with an elastic stee! strip held at the bottom 
in a vice, and loaded at the top, which can be set in vibration by 
small blows administered to it at the proper rate. 

There are certain rates of antenna oscillation reserved for certain 
purposes. 

Thus, for ship or coast signalling, antennæ are used having natural 
time periods of one millionth or one half-millionth of a second, and 
for large power stations the time period may be as large as one 
hundred-thousandth or one fifty-thousandth of a second. 

In nearly all cases these oscillations are excited in the antenna 
by the intermittent discharge of a condenser. They are, therefore, 
damped or decadent trains of free oscillations, separated by intervals 
of silence. The group frequency, as it is called, or number of the 
trains of oscillations, is now usually 500 to 1,000, since when using 
the telephone as a receiver the group frequeney is preferably that 
frequency. for which the telephone is most sensitive. Each tram 
of oscillations may comprise 30, 50 or 100 oscillations having the 
antenna frequency. The antenna is, therefore, sct in electrical 
vibration, so that trains of electric currents run up and down it 


* Numerous patents have been taken out for methods of using one 
antenna at the same time for sending and receiving. The inventions of 
Mr. Marconi in connection with this matter are both practical and im- 
portant, and are being carefully developed by him. 
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intermittently, say 500 times a second, each train consisting of 50 
whilst each oscillation or single 


current occupies a time between one fifty thousandth of a second 


or more decadent oscillations, 


‘and one two millionth of a second and its complete to-and-fro cycle. 


These high-frequency currents in the antenna are created by the 
induction of a nearly dead beat, or else an oscillatory discharge of a 
In smal] installations the condenser is a collection of 


‘condenser. 
Leyden jars, or, more conveniently, glass plates coated with thin 


sheet zinc or tin, the plates being immersed in a metal or stoneware 


box of oil. 


In the case of some high-power stations Mr. Marconi employs 


large air condensers consisting of sheets of metal hung up on insula- 
At Nauen, and at the Eiffel Tower stations, tubular 


tors in à room, 
or plate-glass condensers are used. 
The condenser is charged by the source of E. M.F. to a high poten- 


tial and then diseharged across a spark-gap with or without oscilla- 
tions, and this discharge passes through a eoil which may be one coil 
of a two coil transformer, the secondary being inserted in the circuit 
of the antenna, or else a single coil transformer, then called an 
auto-transformer, may be made to do duty for the two separate coils 
in the circuits of the antenna and the storage condenser. 

An important element is the spark-gap. In early days, when only 
small powers were employed, this consisted simply of two stationary 
brass balls. When large power first began to be applied, as at the 
Poldhu station in 1901. it was soon found that the oscillatory dis- 
charge started an electrie are across the balls, which had to be 
extinguished before the condenser could again become charged. 
Also the balls became rapidly worn away. To remedy these defects 
various inventions were introduced. An air blast was applied to 
the spark-gap to quench the are. 

I devised for the Mareoni Company in 1902 a discharger with 
revolving balls or dises driven by an electric motor, which overeame 
some of the difficulties, and this type of slowly-rotating dise dis- 
charger, using low-frequeney sparks, was used for some considerable 
time. at Poldhu. 

Later on Mr. Marconi invented his high-speed studded dise dis- 
charger. which is far more cflicient, and creates a quenched musical 
spark of the required character. In this discharger a steel disc 
having studs on it revolves at a high speed between two other 
revolving electrodeszand the passage of the studs starts a condenser 
discharge in which any true are is instantly quenched. The kind 
of discharge required for effective work is one in which rapidly 
repeated, strong. hieh!v-damped discharges take place in the primary 
condenser circuit, and these exeite prolonged trains of free oscilla- 
tions in the antenna. This is only possible if any true arc discharge 
in the primary circuit is entire!y prevented. This is also achieved 
by the Wien or Telefunken. the Peukert and von Lepel dischargers 
consisting of flat metal plates in close proximity. In these dis- 
chargers the discharges sueceed each other with great regularity 
and at the rate of severa! hundred persecond. When the condenser 
cireuit is properly tuned to the antenna circuit, and coupled to it 
not too stronglv (with about 20 per cent. coupling), we have powerful 
intermittent oscillations set up in the antenna, each group being very 
feebly damped and of uniform oscillation frequency. These rapidly 
succeeding groups of oscillations are cut up into groups of groups in 
accordance with the signals of the Morse a!phabet by means of a key 
placed in some part of the circuit. 

Althongh nearly all the radiotelegraphy in the world is now con- 
ducted by means of these intermittent condenser oscillations, great 
efforts are being made to perfect suitable high-frequency high- 
power alternators, prcducing persistent or uninterrupted oscilla- 
tions, and the advent of a commercial machine of this kind will 
no doubt make it a formidable rival to the existing methods. 

Deferring for the moment the consideration of what takes place 
in the space between the sending and receiving antenna, we may 
complete our description of the receiving apparatus. 

In the sending antenna we have very powerful high- frequency 
currents at the base and high potentials at the free or upper end. 
Even in small stations the sending antenna current may have a value 
of 5 to 10 amperes, Whilst in large stations the antenna current at 
the earthed end is 50 to 100 amperes, and large enough to raise to 
incandescence quite large rods of are light carbon. 

There is, therefore. a considerable expenditure of power on the 
antenna. A part of this is spent in heating the antenna, but a large 
proportion is radiated. Nevertheless, (hie: over-all efficiency of the 
usual wireless telegraph transmitter using the ordinary unquenched 


from the antenna to power supplied by the operating dynamo or 
battery—is at present probably not more than 20 to 25 per cent. in 
actual practice, though much higher efficiencies, even up to 75 per 

But the 


evidence for these high efficiencies is somewhat imperfect. ` 


An extremely snra!] fraction of the whole radiated energy is picked 
up by the receiving antenna. In this latter we have currents 
created waich are measured in microamperes, or at best in fractions 
of a milliampere. If the receiving antenna is properly tuned to a 
closed condenser circuit inductively coupled to it, the energy picked 
up by the receiving antenna accumulates in the associated condenser 


circuit. 

In this last we then have feeble currents circulating which imitate 
in mode of variation those of the distant transmitting antenna. To 
detect them it is now most usual to employ a telephone in series with 
some form of current rectifier, which is shunted across the condenser 
in the closed secondary reeziving circuit, or else some form of current 
operated detector, such as Marconis mognetic detector, which is 
placed in the condenser circuit. 

If we merely connect a telephone across the condenser circuit no 
sound will be produced in it, because the frequency of the current 
oscillations in the receiving condenser circuit is too high to affect a 
telephone. If, however, we insert some deviee in series with the 
telephone which acts like a valve it will rectify tho groups of oscilla- 
tions into prolonged gushes of electricity in one direction, which, 
coming at the rate of the much lower spark frequency, say about 
500 or 1,000 per second, create in the telephone a shrill sound. As 
these groups are interrupted at the sending station in accordance 
with the Morse signa!s, the receiving operator hears long or short 
musical sounds, which he can interpret into the letters of the alphabet. 

Amongst the rectifiers mach used, my own oscillation valve, 
invented in 1904, or giow-lamp detector, is an interesting example 
It consists of a little electric glow lamp having a metal plate or 
eviinder sealed into the glass bulb. When the file ment is inean- 
deseent the space between the filament and the plate has a unidirec- 
tional conductivity, end will allow negetive electricity to pass from 
the filament to the plate, but not in the opposite direction, | 

Another large eless of oscillation rectifiers are the erystal and 
contact rectifiers, the first of wnaich—viz., earborundum—was dis- 
covered by Dunwoody, others by Pierce and Pickard. Thus, for 
instance, à copper point pressed against a smell mass of molybdenite 
is à good rectifier. Also the minerals chaleopysite, zincite, bornite, 
anatase and hesaite possess similar properties, and a very sensitive 
rectifier is made by a slight contaet between two small masses of 
zincite and bornite. Another rectifier isthe galena plumbago rectifier. 
Also a gold point pressed very lighi!y against an artificial surface of 
iron pvrites (ferric disu'phide) makes an excellent detector. 

In spite of much valuable work done by Prof. G. W. Pierce, G. W. 
Pickard and others, the action of these crystal rectifiers is by no 
means fully elucidated. It appears not to be thermo-electrie, since 
in general the reetified. current is in the opposite direction to the 
thermo-olectrie current produced by heating the junction. 

In addition to these glow- lamp and erystel rectifiers. another 


much used detector is Marconi s magnotie detector, in which a slowly 


moving band of iron wires passes across the poles of è pair of horse- 


shoe magnets. The wire at that place is embraced by two other 
coils of wire, one in series with the oscillating circuit of the receiver 
and the other with a telephone. When trains of oscillations are 
set up in the receiving antenna a listener at the telephone hears 
à sound due to the sudden change in the magnetic state of the iron. 
The simplicity and absence of any difficult “adjust ments make this 
magnetic detector one of the most useful for general purposes. 

The wireless message is thus picked up at the receiving station by 
hearing telephonic sounds due to a greater or less nunrber of trains 
of high-frequency oscillations in the transmitting antenna corres- 
ponding to dashes or dots in the Morse alphabet. 

These long or short groups of oscillations in the transmitting 
antenna create similar groups in the receiving antenna, which, when 
rectitied, cause gushes of electricity in one direction through the 
telephone, and therefore make sounds like ticks or musical notes 
of long or short duration. The pitch of this note is the frequeney of 
the spark at the sending station. 

One of the practical. difficulties not vet quite overcome is tho 
invention of a suitably simple and sensitive call signal. At present 
the operators have to sit with the telephone on their heads waiting 
for any message which may begin, and this is expert work which 
cannot be deputed to anyone else.* Another requirement is a 
simple and yet sensitive relav, by whieh the messages may bo 
printed down on paper tape. The photographic method, employing 
the Einthoven galvanometer, is effective but rather elaborate. 

The recentlv-invented alternating-current resonance relay of Dr. 
Kapp and Mr. H. von Kramer can be operated with an alternating 
current having a frequency of about 100 and one-fifth of a milliampere 


* The Marconi Company have recently introduced a call instrument, 
in which a signal equivalent to a prolonged dash on the Morse code deflects 
a galvanometer, which in turn closes a bell-battery circuit and rings c 


bell. 


936 THE ELECTRICIAN, SEPTEMBER 13, 1912. 


in value. What is required is a relay sensitive to currents of a 
frequency varving between 50 and 500 or so, and a strength of 
about one-tenth of a microampere. l 
Having thus outlined the manner in which the radiotelegraphic 
message is sent, I now pass on to propound for your discussion 
certain imperfectly solved scientific questions. The first of these is : 
By what mechanism or process are the signals conveyed across the 
intervening space between the transmitter and the receiver ? 


Most persons would say at once by electromagnetic or Hertzian 
waves, produced in the ether, and the answer is no doubt correct as 
far as it goes. The action of the sending antenna on the receiving 
antenna is not merely an instance of one electric current inducing 
another in a secondary circuit, as in the magnetic induction form of 
telegraphy. In radiotelegraphy the energy sent out from the sender 
no doubt departs from it entirely and exists for a time in a medium 
before it reaches the receiver. The question is what is that medium ? 
The whole of the actions in the sending antenna by which the dis- 
tance effect is produced are consistent. with the assumption that 
electromagnetic waves are sent out from it. But are these waves, 
strictly speaking, Hertzian waves or space waves ? What part, if any, 
does the earth play in the process ? Are the very long distances 
which ean be covered by modern radiotelegraphy consistent with the 
properties of pure Maxwellian or Hertzian waves produced in the 
ether. These are the first unsettled questions I wish to throw 
down for discussion. As soon as transatlantie signals had been 
received by the means already described physicists began to ask 
how such waves, if they are true electromagnetic waves, are pro- 
pagated one-eighth of the way round the earth. Since then Mr. 
Marconi has achieved the feat of receiving signals in South America 
from his Clifden station in Ireland at a distance of 6,000 miles. The 
problem now is to explain how this cffect travels one-quarter of the 
way round the earth. It suggests at once the query, Could it go 
half way round ? Can wireless signals be received in New Zealand 
from England. and may we look forward, not merely to trans- 
atlantic or transpacific, but to transterrestrial wireless telegraphy 
to the Antipodes as a practical possibility ? The answer to these 
questions is necessarily connected with that to the more general 
question. How does the sending antenna affect the receiving antenna 
at any distance ?. In a year or more, when the Imperial wireless 
scheme comes into operation, and the long-distance stations are 
completed. London will speak to Aden, Aden to Bangalore and 
Pretoria, Bangalore to Singapore, and from thence the step will be 
easy to Australia and New Zealand. It is possible that we may vet 
communicate from London direct to Melbourne without the inter 
mediate stations. In text books and lectures it has been usual, for 
the sake of simplicity, to treat the problem of radiotelegraphy as if 
the earth were perfectly conducting sphere immersed in free ether. 
A very little practical experience showed wireless telegraphists that 
the eleetrie eondition of the atmosphere greatly aflected it, and that 
the receiving apparatus, so sensitive to waves intelligently sent out 
from transmitting stations, picked up in addition all manner of 
vagrant waves set going by atmospheric discharges. | Also, early 
attempts at long-distance radiotelegraphy led Marconi to the dis- 
covery of the great influence of davlight upon the distance attainable. 
If, however, we leave out of account for the present these atmospheric 
and daylight disturbances, to which we shall return presently. we 
have still to face the fact that the nature of tlie terrestrial surface 
between the sending and receiving station affects the result very 
appreciably. 

Very early in the practical experience of radiotelegraphy it was 
found that it could be conducted more easily over sea than over land, 
and more easily over ordinary wet soil than over very dry sandy soil. 
But apart altogether from this last effect, it has always been felt 
that there was something surprising in the fact that it is possible to 
detect electromagnetic waves created at a distance of one-eighth 
to one-quarter of the way round the world. It has been generally 
assumed that this was wholly due to an abnormally large diffraction 
effect. The first question of importance is, then, whether diffraction 
can occur to an extent. sufficient to account for the observed facts. 
The determining factor as regards diffraction is the ratio of wave- 


length to the earth s diameter. 

In the earlv attempts at long-distance wireless telegraphy wave- 
lengths of 2.000 ft. to 3,000 ft. were used, but at the present time 
wave-lengths from 10,000 ft. to 20,000 ft. are employed, or, say, 
one-thousandth of the earth's radius. 

Consider for one moment an optical analogue. The mean wave- 
length of visible light is about 1/50000 of an inch. Suppose a 
luminous point of intinitely small magnitude were placed at the pole 
on the surface of a smooth sphere 1 in. in diameter, or about the 
size of a pea. in a region otherwise not illuminated. This corresponds 
to the case of electric waves 1.000 metres in wave-length sent out 
from a radiotelegraphie station on the earth's surface. Would there 


be any light due to diffraction at the Equator or even at 45 deg.. 
latitude of this small sphere ? It is essentially the province of the 
mathematical physicists to give us a solution of the above question, 
but the answer would, I think, be in the negative. To make the case 
comparable with that of the longest electric waves used for terrestrial 
radiotelegraphy the sphere would have to be only 1 mm. in diameter. 
The answer is then not quite so obvious. 

The first attempt at the problem in the case of radiotelegraphie 

raves was made by Prof. H. M. Macdonald in 1903 and 1904. 

Last vear he published another Paper* in the Transactions of 
the Roval Society on the same subject. In this last Paper a table 
is given for waves of two wave-lengths—viz., 0-2 mile and 0-25 mile, 
showing the ratio of the calculated amplitude of the received oscilla- 
tions at a point at certain distances measured along a great circle 
of the earth to the amplitude which would exist if the earth were 
absent. For the two waves-lengths and for a distance of 651 miles 
the ratios are respectively 0-06 and 0-07, or, say, 1: 14. It may be 
remarked, however, that the wave-length now used at Marconi's 
Clifden station in Ireland is nearly 4 miles, and that the maximum 
distance at which signals have been received is 6.000, and not 600, 
miles. Hence before Prof. Macdonald's table can be brought into 
comparison with the latest practice, his wave-lengths must be 
increased 20 times and his maximum distance 10 times. 

In this recent Paper he refers to the previously published 1904 
Paper. in which he showed that the effect at à point on a perfectly 
conducting sphere due to a Hertzian oscillator near its surface was 
negligible in comparison with the effect which would have been 
produced at that point if the sphere were removed, wher the point 
is at some distance from the oscillator and the radius of the sphere is 
large compared with the wave-length. 

The same problem has also been discussed by Prof. H. Poincaré, t 
whose recent decease we have so greatly to deplore, in a series 
of interesting lectures and Papers. In his latest memoir, 
“On the Diffraction of Hertzian Waves," in the “ Jahrbuch der 
Drahtlosen Telegraphie " for 1910, p. 445, Prof. Poincaré reaches 
the conclusion that the amplitude of the oscillations at a ‘point on 
the earth's surface which is separated from a transmitting station 
by an angle, ¢, measured along a great circle through the stations, 


is proportional to an exponential function, gm where m is some 
numerical constant and w is à complex quantity, whose real part is 
proportional to the frequency. This. at any rate, agrees with one 
result of practical experience—viz., that to effect radiotelegraphy 
over long distances large wave-lengths are necessary. But it is 
difficult to extract from his conclusions means to enable vs to predict 
tlie exact extent to which diffraction really exists for waves 2 to 4 
miles in length. 

The problem of the bending of electric waves round the earth 
has also been discussed by Dr. J. W. Nicholson in a series of able and 
critical Papers.§ 

The conclusion arrived at by him after considering the work of 
Macdonald and Poincaré, as the result of his own analysis, can best 
be expressed in his own words (see “ Phil. Mag.," Vol. XIN., pp. 
277-278, 1910). 

He assumes that an oscillator is placed near the surface of the 
sphere with its axis radial, and he says: ‘On the confines of the 
geometrical shadow, within a cone of small angle, cutting off but a 
small portion of the terrestrial surface near the oscillator, true 
diffraction bands are found, arising from terms now important, in 
which the order and arguments are nearly equal. But within the 
shadow beyond the extreme generators of tlie cone the extinction of 
the waves is very complete."  *''The harmonics of a high order are 
found to be so disposed as to neutralise one another in a remarkable 
way, and the intensity of the diffracted light at a distance of a few 
thousand miles round the surface sinks to a minute fraction of its 
value when the sphere is absent. Thus it is improbable that diflrac- 
tion can explain the effects unassisted by reflection from an ionised 
layer in the upper atmosphere or by some other cause." 

If this result is confirmed for wave-lengths of 4 miles or one- 
thousandth part of the earth's mean radius, then it will follow that 
ordinary diffraction is incapable of explaining long-distance radio- 


——— 


* See Prof. H. M. Macdonald '* On the Diffraction of Electric Waves 
Round a Perfectly Reflecting Obstacle.” “ Trans.” Roy. Soc., London, 
1910, Vol. CCX., A, p. 113. T 

t See H. M. Macdonald, ‘ Proc.” Roy. Soc , London, Vol. LXXI. A, 
p. 251, 1903; Vol. LXXII., A, p. 59, 1904. ‘The conclusions in the first 
Paper were subjected to some criticism by Lord Rayleigh and Prof. 
Poincare. 

i See Prof. H. Poincaré, '" La Lumière Electrique," Vol. IV., 1908, 
p. 323, December 12th. Also “ Comptes Rendus, April 29, 1909, and 
'" Jahrbuch der Drahtlosen Telegraphie," Vol. ULL, p. 445. 1910. i 

§ See Dr. J. Nicholson, “Phil. Mag.," 1910, Vol. XIX., pp. 276, 439. 
516, 757. 


tivity of earth's crust materials. 


-& function of the frequency, and not by any means identical with the 
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telegraphy, and we must look to some other cause. Before dis- | and that PES curl me Vo he a, x x o (2) 

cussing the alternative which has been suggested both by Prof. 

Poincaré and Dr. Nicholson, I should like to draw your attention | and | E=, ses SET, (3) 
woO—) PIV 


to an explanation of a quite different nature, due to Prof. A. Som- 
merfeld, of Münich. Mathematicians who have dealt with the pro- 
blem under the assumption of a perfectly conducting earth and a 
Hertzian oscillator entirely disconnected from it, have assumed 
conditions which do not hold good in practice. Hence the attempt 
to explain long-distance radiotelegraphy by the aid of diffraction 
may be a quite unnecessary effort. The actual earth has a crust 
composed of materials which chiefly owe their conductivity to water. 
When free from water these materials composing the igneous and 
sedimentary rocks (apart from metallic veins and oxides and sul- 
phides of heavy metals), such as granite, gneiss, quartz, slate, chalk 
and sandstone are very fairly good insulators. Although sea water 
is a conductor, it has a dielectric constant (K=80) very far from 
infinite. Moreover, at no very great depth in the crust the tem- 
perature is sufficiently high to exclude the presence of liquid water, 
and therefore of any conduction due to it. _ 

The numerical values which have been given for the materials 
‘composing the earth's crust are only very approximate.  Experi- 
mentalists have mostly measured the resistance and dielectric con- 
‘stant of dry samples with continuous or direct currents. They have 
omitted to take account of the fact that non-metallie materials such 
as quartz, felspar, mica, slate, &c., increase in conductivity with 
rise of temperature, and also have a conductivity for alternating 
currents quite different from that for direct currents. 

In the majority of cases these rocky materials are very good 
insulators. Thus, dry granite has a dielectric constant about 7 to 8, 
and a specific resistance which may be as high as 1,000 megohms 
per centimetre cube, and dry slate has a dielectric constant of about 


If =r? y?+27, thon a particular solution of (1) is 


To obtain a solution applicable to the case in question we have to 
satisfy the boundarv conditions. 

These conditions are that the horizontal component of the electric 
foree and the vertical component of the magnetic flux or induction 
must be continuous across the boundary. Taking suffixes 1 and 2 
for the air and earth regions, these boundary conditions are 

L=H Ky OU, py em, 
Lo gw ur 


Sommerfeld then shows that a solution of equation (1) is 


I CJ (Ar) V 745, 


where r?—z?4- y? - z2?, and a is an arbitrary parameter.and J, (Ar) is 
a Bessel's function of zeroth degree. By a series of difficult trans- 
formations, the validity of which must be tested bv our pure mathe- 
maticians, Sommerfeld then proves that II can be expressed as the 


sum of three quantities P and Q, such that 
I —P--Qi cQ; 
where the quantities Q, and Q; correspond to space waves (Raum- 


wellen) and P to a surface wave (Obertflüchenwellen). If we take the 
permeability everywhere to be unity, then Sommerfeld shows that 


12 and specific resistance of about 500 megohms per centimetre cube.* me yee NN 

The problem of the propagation of electric waves over the earth's PC. 74 es zT MES Vsk 
surface involves, therefore, three important factors which greatly sr 
influence the result. First the imperfect conductivity and rather / bs ES 
high dielectric constant of the earth, making it a semi-dielectric. | where 8— 24 p and C= ke Ei) ky a he? 
Secondly, the effects of atmospheric ionisation, natural electrifica- G : LLL 1 +A 
tion and sunlight ; and thirdly the earth's curvature. The German T fons 

Hence, if we write a—Ce~/ 3 
r 


mathematical physicists have of late years considered the first of 
these factors very carefully, and arrived at some interesting results | 
‘which I will endeavour to epitomise. Prof. A. Sommerfeld published | it follows that the components of the magnetic and electric forces 
in 1909 a very able Paper on the propagation of the waves in wireless | at the bounding surface at a distance x are given by 
telegraphy over the earth's surface.t l 

He supposes that a small Hertzian oscillator is placed with axis 
vertical at the flat boundary surface of two media, each having con- 
ductivity ø, dielectric constant K and permeability 4, and that the 
bounding surface is plane and indefinite. Taking E as the electric 
force and H as magnetic force, we have at any point in space the twọ 
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circuital or Maxwellian equations fulfilled—viz., l | 
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Hence the amplitudes all vary as 1/\/r, and the energy, therefore, 
inversely as r. 

This shows that this part of the radiation is a surface or cylindrical 
wave which follows round the surface, and is quite analogous to the 
electromagnetic waves produced on wires. These waves are the 
** Oberfliichenwellen.” They are very rapidly dampad in a downward 
direction. cpa of m 

They are propagated with a velocity V, such that V=p/s, and, 
since 8 is in genera! a complex quantity, they suffer damping in a 
horizontal direction or in the direction of propagation. 

The other quantities, Q, and Q,, correspond to space waves 
(Raumwellen). Sommerfeld shows that 


KE +4roE=c curl H ` 
(0 —s#H=c cur E, 

where c=3x10'0, The quantities E, c and K are measured in 

electrostatic units and 4 and H in electromagnetic. Hence, if E and 

H are both simple harmonic quantities of frequency n, varying as the 

real part of ¢~/?‘, where p=27n, and if we write 

_ uKp! t jpáron 

= a ME P] 


k? | 


we have k?H—curl? H, 
k°E=curlE. 


If we then take the magnetic force to be the curl of à vector poten- C 
tial JT, and bear in mind that for vector fields with no divergence Q= ett 
ihe operator r2 
o? e? o C iar — M Ko — 441 
— curl? = y?— (sat y? +) and w= Ge w= Vk md a 


we see that II satisfies the differential equation, in the upper medium or air. 
VUILEMIO, . 0. ..... (0 Hence the amplitudes of the forces derived from this part of the 
— ee eee ——-—-— total potential vary inversely as the square of the distance. 

* See "' Dielektrizitits Konstante und Leitfahigkeit der Gesteine,” by It is, of course, not new to suggest that the waves involved in 
Heinrich Lowy. “ Annalen der Physik," Vol. XXXVI., 1911, p. 125, | radiotelegraphy resemble electric waves on wires or are surface 
for a number of measurements of the dielectric constants and conduc- | waves. It was long ago surmised that the sending antenna, the 
earth and the receiving antenna might be regarded as one single 


It has been sbown recently, in à Paper by the present writer assisted ) : m Sane quer 

by Mr. Dyke, that the alternating- t conductivitv of insulators is | oscillator in which oscillations were set up. This view has been held 
y Nd E ET EEE E E E amongst others, by A. Blondel, E. Lecher and F. G. Baily.* i 
direct-current conductivity. See “ Journal" Inst. Elec. Eng., 1912, Prof. Baily pointed out in 1903 that the energy of surface waves 
would decrease only inversely as the distance, and, therefore, at 


*' On the Power Factor and Conductivity of Dielectrics for Alternating 
large distances survive when space waves would have vanished. 


m — — 


Electric Currents.” In the case of such substances as marble, slate and 
probably others the conductivity appears to increase with the frequency —————— 
up to ascertain point and then diminish again. * See A. Blondel, ‘‘ Comptes Rendus du Congrès de Nantes," 1898 ; 
t“ Ueber die Ausbreitung der Wellen in der Drahtlosen Telegraphie," | also E. Lecher, “ Physik. Zeitschr.," Vol. III., p. 273, 1901; and Prof. 
“ Annalen der Physik," 1909, Vol. XXVIII., p. 665. F. G. Baily, “ Trans." Royal Scottish Society of Arts, February 9, 1903, 
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The strict mathematical proof of their possibility has, however, been 
only lately given. 

The space waves are subject to diffraction and are hindered by 
obstacles. On the other hand, the surface waves pass round and are 
unhindered, apart from damping, by the curvature of the surface. 
Also, owing to the surface waves decreasing in amplitude less fast 
with distanee, the surface waves survive when the space waves are 
extinguished. If. then, Sommerfeld's investigation is valid, we need 
no longer seck for an explanation of such achievements as the 
deteetion of electromagnetic waves one-quarter of the way round the 
earth in any abnormal diffraction. If Nommerteld is right. diffrac- 
tion has nothing to do with the matter. The effect at such distances 
is entirely due to these “ Obertlàchenwellen;" or surface waves, 
which, like electric waves on wires, are propagated along the surface, 
no matter what the curvature may be. 


(To be continued.) 
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NOTE ON THE GAS TURBINE.* 
BY DUGALD CLERK, D.SC., F.R.S. 


Engineers engaged in the development of the internal-combustion 
engine have long recognised that great advantages would fow from 
the substitution of rotary for reciprocating movement, and accord- 
ingly many attempts have been made to produce a commercial gas 
turbine. So far. no attempt has succeeded ; the practical difficulties 
have nroved to be too serious. Much useful knowledge. however. 
has been obtained by able and adventurous experimenters, and we 
are now in a position to consider the difliculties afresh, with some 
experimental data at our disposal. 

Most of the early experimental work upon any great and difficult 
problem must necessarily be of the forlorn-hope type, so far as con- 
cerns the attainment of commercial success. This is shown by the 
history of all great inventions. Pioneers in work of this kind should 
be highly honoured by engineers. and one of the names entitled to an 
honourable position is that of the late M. Rene Armengaud. who. 
together with M. Lemale, built in 1806 two experimetal gas turbines 
of the constant-pressure type. one of which developed 30 B.H.P. and 
the other 300 B.H.P. 

A gas turbine of the explosion type, without compression, Was 
built by M. Rarovodine, in 1607. It gave 1-6 p.p.r. at 10,000 revs. 
per min. 

Recently the explosion tvpe has been studied by Mr. Hans Holz- 
warth. who has built a gas turbine of a rated power of 1.000 H.P.. the 
wheel of which rotates at 3.000 revs. per min. Mr. Holzwarth has 
written an interesting book upon his work, in which he discusses 
the numerous scientific and practical points of the explosion type 
gas turbine in a very able ind complete way. 

In a Paper written by M. René Armengaud, and published in 
“Cassiers Magazine," in January, 1907. the inventor gives an in- 
teresting account of his experimental work on the constant-pressure 
turbine. A small experimental machine, it appears, was made by 
altering a De Laval steam turbine of 25 H.P.. so as to operate it with 
compressed air instead of steam. The air was supplied at the 
desired pressure from a high-speed compressor, whose efficiency had 
heen carefully determined. The compressed air was passed into a 
combustion chamber with measured quantities of gasoline vapour, 
and the mixture was ignited as it entered the chamber by an incan- 
deseent platinum wire. The combustion was then maintained con- 
tinuously at a constant pressure, The combustion chamber was 
lined with refractory material, ultimately carborundum, and a tem- 


oT: A sous 1 si m. al 
perature of about 1,800 C. was maintained at the flame, but the mean , 


temperature of the discharging gaseous contents of the chamber was 
» Ma ^ . dai 
reduced to 400 C. by the admixture of steam under pressure. This 


steam was generated in a coil embedded in a portion of the com-- 


bustion chamber. The working fluid thus consisted of a mixture of 
produets of combustion and steam at the low temperature of 400 C. 
l'he constant pressure maintained in the combustion chamber was 
about. 10 atmospheres, and the hot gases were allowed to expand 
through a conica! Laval jet in which the expansion produced a high 
velocity. and reduced the temperature of the fluid. At this reduced 
temperature and high velocity the gases impinged upon the Laval 
wheel, and rotated the wheel in the same way as steam would have 
done. r 
total power obtained from the turbine separate from the com- 
pressor was double that necessary to drive the compressor. In the 


large 300 H.P. turbine the first part of the combustion chamber was ` 


lined with carborundum, backed by sand, but the second part was 
surrounded bv a coil through which water was circulated. The 


* Paper read at the meeting of tl iti ;gociati 
September, 1912. g ie. British Association at Dundee, 


The experiments showed that under these conditions the: 
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water kept the temperature of the combustion chamber within safe 
Jimits. and after absorbing heat, it passed also around the jet nozzle. 
and was discharged into the passage leading to the jet, and there con- 
verted into steam by the hot gases. A mixture of products of com- 
bustion and steam thus impinged upon the turbine wheel. The 
expanding jet was arranged.to convert the whole of the energy into 
motion before the fluid struck the wheel ; the temperature was thus 
reduced to a minimum before the gases touched the blades. Not- 
withstanding this, the wheel itself had passages through which 
cooling water flowed, and each blade was supplied with a hollow into 
which water found its way. In the large turbine the compressor was 
mounted on the turbine spindle ; it was of the Ratcau type. and con- 
sisted of an inverted turbine of four stages, which delivered the com- 
pressed air finally to the combustion chamber at a pressure of 
112 Ib. per square inch absolute. The efficiency of this turbine com- 
pressor Was found to be about 65 per cent. The total efficiency of 
the combined turbine and compressor was low, as the fuel consump- 
tion amounted to nearly 3-9 Ib. of petrol per brake-horse-power hour. 
This consumption was, of course, much too high to permit of the 
turbine having any chance as a commercial engine. An ordinary 
petrol engine with a moderate compression can readily give its power 
at the rate of 0-5 Ib. of petrol per brake-horse-power hour, and even 
assuming all practical difficulties overcome, so far as running was 
concerned, a consumption of six times that of the ordinary petrol 
engine for equal power Was not sufficiently good for practice. The 
combined turbine and compressor was stated to have run at 4,000 
revs. per min., and to have developed 300 H.P. over and above the 
negative work absorbed by the compressor. Notwithstanding the 
high fuel consumption. if was a notable achievement to obtain 
300 H.P. from an internal-combustion turbine under any circum- 
stances. and had it not been for the untimely death of M. Armengaud 
this turbine might have been greatly advanced. So far as I know, 
however. the experiments upon the constant-pressure turbine have 
not been continued. 

The explosion-gas turbine invented by M. Karovodine was ex- 
ceedingly ingenious. lt contained four explosion chambers having 
four jets actuating a single turbine wheel. which wheel was of the 
Laval type, about 6in. diameter, having a speed of 10,000 per 
minute. 

The explosion chambers were vertical, and had a water jacket 
surrounding the lower end. T he upper portion contained the 
igniting plug on one side. and the discharge pipe connecting with the 
expanding jet on the other. In the lower water-jacketed part there 
was provided a circular cover, held in place by a screwed cap. This 
circular plate was perforated with many holes, and it carried a light 
steel plate valve of the flap or hinging type. This valve was pulled 
down by a spring contained within the admission passage. This 
spring could be adjusted, and the lift of the valve was regulated by 
means of a set serew passing diagonally through the water jacket. 
Air was admitted at one side by one pipe leading into the valve inlet 
chamber, and a corresponding passage or pipe admitted petrol and 
air or gas to mix with the air before reaching the thin plate valve. 
Adjusting contrivances were supplied in both air and fuel ducts. To 
start the apparatus, an air blast was forced through the valve, 
carrying with it sufficient petrol vapour to make the mixture explo- 
sive. The electrical igniter was started, and the spark kept passing 
continuously. Whenever the inflammable pnxture reached the 
upper part of the combustion chamber ignition took place, and the 
pressure rose in the ordinary way. due to gaseous explosion. The 
gases were then discharged through the pipe and nozzle on to the 
Laval wheel. The cooling of the flame after explosion and the mo- 
mentum of the moving gas column reduced the pressure within the 
explosion chamber to about 2 Ib, per square inch below atmosphere. 
Air and petro! vapour then flowed in to fill up the chamber, and as 
soon as the mixture reached the igniter, explosion again occurred. 
In this way a series of explosions were automatically obtained, and a 
scries of gaseous discharges were made upon the turbine wheel. 
Diagrams ‘taken from the explosion chamber showed a fall in pres- 
sure during suction of 2 lb. per square inch ; ignition oceurred while 
the pressure was low, and the pressure rapidly rose to about l} atmo- 
spheres absolute. The pressure propelling the gas column and jet 
was thus only 5 lb, per square inch above atmosphere. The pressure 
rapidly fell, and the whole process was repeated again. According 
to the diagrams taken, a complete oscillation required about 0-026 
second, so that about 40 explosions per second were obtained. 


Mr. Suplee, in his interesting work upon the gas turbine. describes 
experiments made by M. Baudezat on a turbine of this type. The 
volume of one chamber was 230 cubic em. Each nozzle was 3 metres 
long and 16 mm. diameter. The wheel itself was 150 mm. in dia- 
meter, or 5-9 in. It made 10.000 revs. per min, corresponding to & 
perimeter velocity of 784 metres, or 258 ft. per second. At the time 
the diagrams were taken, the air drawn into the chamber was 
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measured by a meter, and the petrol consumed was also measured. 
The brake power was determined by a Prony brake. The data and 
results obtained were as follows :-— 


Air consumed per hour .................. 62-5 cubic metres — 80 kg. 
Peirols eea erecta ses . 65lits 7 ke. 

Length of brake arm oo... cece cece eee eee 46-4 cm. 

Weight on brake ............ eee . 248 grammes. 

Speed senes ——— Á—MÁ—À 10.000 revs. per min. 


This experiment gave 1-6 B.H.P., and Mr. Suplee takes the wheel 
and journal friction as 0-5 H.P.. so that the equivalent power was 
2.] .Hg.P. The fuel consumption was nearly 6-5 1b. per brake- 
horse-power hour. The little explosion turbine thus consumed 
more than double the petrol required per horse-power as compared 
with the large constant. pressure turbine. 

The large Holzwarth gas turbine also operates on the explosion 
principle, but the construction and action is very different from that 
of M. Karovodine. The turbine in general arrangement outwerdly 
resembles the Curtis steam turbine, in that the turbine wheel rotates 
ina horizontal plane, the spindle or shaft is vertical and a dynamo 
is mounted on this spindle above the turbine. In the Holzwarth 
turbine 10 combustion chambers are provided, cach of a pear or bag 
shape. They are arranged in a circle around the wheel, and are east 
so as to form the base of the machine. The wheel is of the Curtis 
type, with two rows of moving and one row of stationary blades. 
Mr. Holzwarth does not give the dimensions of his turbine wheel, but 
from the drawings and some of the velocities given by him it appears 
to be about 1 metre in external diameter. Tho lower part of each 
combustion ehamber carries gas and air inlet valves, and tho upper 
part carries a nozzle arranged to cause the gases to impinge upon the 
first row of moving blades. This nozzle is connected to and discon- 
nected from the combustion chamber by means of an ingeniously 
operated valve. The explosion chambers are charged with a mix- 
ture of gas and air, which appear to attain a pressure of about 
2 atmospheres within the chamber before explosion, The air and 
gas are supplied under sufficient pressure from turbine compressors 
actuated by steam raised from the waste heat of the explosion and 
the gases of combustion, so that whatever work is done in coinpres- 
sion is obtained by this regenerative action, and does not put any 
negative work upon the turbine itself. The combustion chambers 
are fired in series, by means of high-tension jump spark ignition. The 
ection is as follows: Air is caused to flow through the combustion 
chamber to sweep out the products of the previous explosion, and 
also to assist in cooling the wheel by impinging upon it. The nozzle 
valve is closed. then gas is forced in to produce the explosive mixture. 
Gas and air valves are both closed. and the electric spark is passed. 
The pressure of the explosion opens the nozzle valve, and the gases 
eequire Velocity within the nozzle, the temperature falls, and the 
high velocity tower tempertaure gases impinge upon the wheel. As 


the pressure falls, the nozzle valve gradually closes, but remains open. 


until seaverging and cooling. current has been passed through. 
When closed, the charging proceeds and explosions occur, as already 
described. 

Many practical difficulties were found, but ultimately the turbine 
Was operated by producer gas made from coke. [t was found that 
When all 10 chambers were in Operation the maximum pressure on 


explosion which could be obtained with the best mixture was only: 


about 451b. above atmosphere. Using five combustion chambers, 
the best explosion. pressure varied between 80 lb. and 90 1b. per 
square inch above atmosphere; while with four chambers, the highest 
result obtained was 1051b. per square inch. So far as I understand 
Mr. Holzwarth's experiments, the highest power actually obtained 
was about 160 p.u.r. In this experiment 10 chambers were used, 
giving 16 H.P. each. With tive chambers, a total of 145 H.P. was 
obtained, at 20 H.P. per chamber; and with four chambers, the 
total was 121-6 B.H.P. at 34 n.r. per chamber. With 10 chambers in 
operation the power fell to about one-half per chamber, as compared 
with four chambers. From these experiments Mr. Holzwarth cante 
to the conclusion that the successive explosions interfered with each 
other, and prevented proper charging and action. Obviously with 
the arrangements used in the experiments, 10 chambers were 


According to an interesting curve found at page 149 of Mr. Holz- 
warth's book, an explosion pressure of 105 lb. per square inch above 
atmosphere should have given in the turbine about 95 B.H.P. per 
chamber. With the 10 chambers in operation, this would justify 
tle rated power of 1.000 H.P., but the actual power obtained per 
chamber even with only four chambers in operation was only about 
one-third of this. The weight of the turbine without the dynamo 
was 25$ tons, which, at the 1.000 H.P. rating, amounted to about 
9/lb. per horxe-power. The weight of the whole machine, with 
dynamo and economiser, with its steam-driven blowers, was 53] tons, 
or 120 lb. per brake-horse-power total. These weights, after allow- 


inadmissible, 


ing for the necessary gas producers, do not improve upon ordinary 
reciprocating steam-engine weights, including boilers, even on the 
higher rating, but with the lower power actually found by the 
experiment, the weight per horse-power becomes impracticablv large. 

Mr. Holzwarth appears to claim a possible cohversion of 30 per 
cent. of the heat supplied to the turbine into mechanical energy at the 
turbine shaft, and 1 understand that he has made this claim for the 
present turbine in its imperfect state. There is some mistake about 
this, because even on the air standard evcle, taking the approximate 
compressions used, and assuming expansion to atmosphere, the effi- 
ciency is too low to permit in practice in a reciprocating engine with 
its smaller heat losses more than about 15 per cent. With the larger 
turbine losses the theory of the Holzwarth machine does not appear 
to me to permit more than a 10 per cent. heat conversion, and so far 
as ] understand Mr. Holzwarth s results, his actual conversion is much 
less than this. 

Notwithstanding the unsatisfactory results of those experiments, 
Mr. Holzwarth is to be congratulated upon his courage and perse- 
verance in attempting to solve a very difficult problem on so large a 
scale ; and his work is not lost, because it supplies much-needed data 
which will enable either himself or other engineers to attack the 
problem afresh with better chances of success. 

Undoubtedly the modern development of the steam turbine. dis- 
placing as it does so successfully all the larger reciprocating power 
units, and the difficulties of the large evlinder gas engine. apply an 
ever-increasing pressure to engineers desiring to use internal com- 
bustion for very large power units. The existing internal-combus- 
tion engines are quite satisfactory for small and moderate power 
units; but the weight increases so rapidly with increase of evlinder 
diameter that large units such as 20,000 H.P. per shaft, easily attained 
by the turbine, have proved quite impossible for the reciprocating 
gas engine. In order to apply internal combustion for the purpose 
of such large units, it appears to me to be necessary to dispense with 
the evlinder piston and crank. 1 fear that this cannot be done on 
the lines of either constant.pressure or explosion turbines here 
shortly discussed. Difficulties which I pointed out to the Junior 
Institution of Engineers in 1905 still remain ; and notwithstanding 
the great ability from both the scientific and practical points of view 
of the inventors who have experimented with the subject, the resu!ts 
obtained only appear to show that progress can hardly be expected 
on the lines of flame impinging on turbine blades, either in impulse or 
reaction. turbines. Several engineers have suggested the use of 
explosion to give water velocity, which velocity actuates a water 
turbine of some form. Mr. Humphrey. in his Paper to the Institu- 
tion of Mechanical Engineers, figures such a combined gas and water 
turbine ; and although in the form suggested by him the conditions 
required too cumbrous a machine, vet it does seem to me that the 
more hopeful line is to use explosion and expansion to give water 
velocity, and so avoid all heat difficulties in the turbine part of the 
apparatus. It is true that such an arrangement still necessitates a 
reciprocating mass of water, but it will probably be found that great 
gain in weight can be obtained by the suppression of the piston, 
connecting rod, engine frame and crank. This line seems to me to be 
a much more hopeful one than any scheme involving the direct con- 
tact of flame with turbine blades. 


A MAGNETIC SHUNT VIBRATION GALVANOMETER. 
BY HENRY TINSLEY. 


Summary — After briefly discussing the difficulty of making a vibra- 
tion galvanometer for low frequencies, a Kelvin type of vibration galva- 
nometer with magnetic shunt is described. This type is convenient and 
robust, has stability of zero and is easily tuned. Some details are given 
of the results obtained, l ? 


During the last two years the writer has been continually 
using a new form of vibration galvanometer which was designed 
in 1910 on a suggestion of Dr. C. V. Drvsdale, and some notes 
on its characteristics may be of interest to those who use such 
instruments. 

In the work of developing the alternate-current potentio- 
meter the choice of a suitable sensitive vibration galvano- 
meter became of great importance, and various tvpes were 
tried. The great defect of those on the market was the lack 
of stability of the coil when tuned to frequencies as low as 25 
cycles per second, more especially about 50 cycles per second, 
the most common range of engineering practice in England. 
At this frequency it was found that the slackness of the silk 
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thread in Mr. Campbell's form necessary for correct tuning made 
the coil unstable and liable to beat against the magnet, the 
same thing happening with Mr. Duddell's excellent instrument 
as regards the fine wires when tuned to 50 cycles. The writer 
believes that later designs of these two instruments have done 
away with this trouble, but at the time it seemed to preclude 
the use of these instruments for the purpose indicated. 

Dr. Drysdale's first suggestion was for a magnetic shunt 
moving needle instrument with a bell form magnet type of 
suspension, similar to that used in the Kelvin ballistic galvano- 
meter, but a very short consideration leads one to the con- 
clusion that this heavy magnet needs a strong filament to keep 
it central in its controlling magnetic field, consequently the 
mechanical torsion on this filament will prevent its giving a 
good sensibility when vibrating at its resonance period. 

The principle of tuning by a magnetic shunt, however, 
appeared good and the writer applied this at once to the 
ordinary Kelvin suspension. It is well known that the law of 
an aperiodic or damped galvanometer is that its sensibility 
will alter in proportion to the square of its periodic time, and 
from this it can be at once calculated what is to be expected 
when we so increase the control of a Kelvin galvanometer that 
its periodic time is -pth second. A Kelvin galvanometer will 
have a sensibility of about 300 mm. per micro-ampere for a 
resistance of 100 ohms, and a periodic time of 5 seconds, so 
that if we reduce its periodic time to ;';tlhi second we reduce its 
sensibilit y tons 


spp X 300 mm., or only 0:0048 mm. for direct 


currents. The phenomenon of resonance, however, gives quite 


Fig. 1.—ViEW or INsTRUMENT. 


a different sensibility to this if, having reduced the periodic 
time to j'sth second, an alternate current at 50 periods is sent 
through the instrument, the sensibility under this condition 
being enormously increased as is well known. 

I have called the ratio of increased sensibility due to coinci- 
dence of natural periodic time with periodicity of current the 
resonance multiple, and the object to be obtained in all good 
vibration galvanometers is to make this ratio as high as pos- 
sible. 

A typical example of this may be at once taken in order to 
show the enormous increase of sensibility. A vibration gal- 
vanometer, such as is described later, and is illustrated in 
Fig. 1, wound with a coil of 50 ohms resistance required 200 
micro-amperes to give 1 mm. deflection at 1 metre scale 
distance with direct current; yet this same galvanometer 
only required 0-14 microampere to give the same deflection 
with alternating current. In this case 


200 D.C. 
Resonance multiple — 0-14 4.0.7 1,430. 


It was found that in order to make this ratio as high as pos- 
sible two important items had to be considered—viz., the 
molecular friction of the suspension and the air friction of the 
moving system. The first of these was overcome by using a 
fine silk fibre instead of the usual phosphor bronze strip, and 
the second by making the mirror of an elongated shape instead 


of circular, the complete suspension piece being shown in 
Fig. 5. The silk fibre is kept taut by the light spring at the 
top which should be just sufficiently tight to prevent the sus- 
pended magnet M being drawn sideways on to the poles of the 
controlling magnet. Though this suspension appears frail it is 
astonishingly robust, owing to the lightness of the moving 
system, the writer having frequently dropped one on the floor 
without damage, and even thrown the suspension across the 
room without breaking it. It is obvious that these suspension 
pieces can be at once interchanged as they slip over a guide 
screw, and are tightly fixed by a single milled nut, the replacing 
of a suspension being a matter of only a few seconds. 

In the line drawings, Figs. 2 and 3, SP is the suspension 
piece carrying the moving system, MC the magnetising coil 
through which the alternating current flows to actuate the 
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Fic. 2.—SipE ELEVATION. 


needle, PM is the permanent magnet giving directive force to 
the moving system, and MS is a magnetic shunt which 
traverses the two limbs of the permanent magnet by turning 
the tuning screw TS. The motion of this magnetic shunt 
increases or decreases the amount of magnetism acting on the 
suspended needle and forms a very ready and robust method 
of bringing it into resonance with the frequency of the 
alternating-current being measured. The pole pieces NS are 
slightly adjustable in order to further diminish the controlling 
force; by this means the scale of the galvanometer for 
different frequencies can be opened out and made to give as 
much as 2 in. for a difference in tuning of 10 periods in the 
neighbourhood of 50 per second. 

The narrow range of resonance of this instrument, asindicated 
hy the curve in Fig. 6, shows how free the instrument is from 
mechanical retardation; a variation in frequency of 2 per cent. 
above or below the critical tuning at 50 frequency reducing 
the deflection by about 80 per cent. 


Fia. 3.—Front ELEVATION. 


The mirror and magnet are fixed to a silk fibre by means of a 
little wax, such as is used to fit up syphon recorders’ suspen- 
sions, and the whole process of suspending can be accomplished 
in a few minutes. 

The advantages of a vibration galvanometer constructed as 
above described are as follows :— 

1. Interchangeable suspensions (shown in Fig. 5). 

2. Interchangeable coils of different resistances (shown in 
Fig. 4). This is specially important, asit enables one to choose 
a coll which will give at once the maximum sensibility for any 
arrangement of circuit; more especially is this the case 
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in alternate-current potentiometer work, when a different 
galvanometer coil is better for use in measuring a current by 
means of a low resistance than when measuring pressure by 
means of a high resistance volt box. It also enables any 
minute fraction of alternating E.M.F. to be observed, as coils 
as low as 0*01 ohm, or even lower, could be constructed which 
would enable fractions of a microvolt to be detected. On the 
other hand, when testing condensers of small capacities or 
inductances, the reaction of which is 10,000 vector ohms or 
more, a high resistance coil can be at once inserted to suit 
the most sensitive arrangement of an Anderson bridge. 

3. Great stability of zero. If the galvanometer coil has 
sufficient current passed through to send the spot violently off 
the scale the displacement of zero is very small indeed, being a 
fraction of a millimetre. 

4. Ease of tuning. This is accomplished by screwing the 
magnetic shunt along the magnet by a $in. Whitworth screw 
to which is attached a milled head. This tuning is mechani- 
cally independent of the suspension, consequently the zero is 
not disturbed while this is being done. The mechanical shape 
of the suspension also permits of the latter being covered with 
glasses, thus making it capable of being exhausted of air for 
special work when desired to decrease the air damping at high 
frequencies.* 

Galvanometers constructed on the foregoing principles 
have naturally considerable self-induction, but at moderate 
frequencies this is unimportant, adding only about 3 per cent. 
to the resistance of normal coils at 50 cycles per second. 


Fic. 4, —INTERCHANGEABLE COILS. Fia. 5.—SvsPENSION PIECE. 


The follow ing table gives an approximate value of the resist- 
ance, inductance amd impedance for different coils that have 
been so far made, together with the sensibility per microampere 
and microvolt of the galvanometer when these coils are used :— 
Particulars of Interchangeable Coils. Sensibility at 50 cycles, at 1 metre. 


| Deflection. 
Impedance |——————— 
Resistance. Inductance. st 20. cycles. | Micro- Micro- 
volt. ampere. 
0-005 | 0-0034 millihenries 0-0051 |16:0 mm. | 0-08 mm. 
1-2 0-98 " 1-26 08 ,, 10 ,, 
12-0 6-9 5 12:2 0-25 ,, 30 ,, 
40 -0 17-0 $i 41-0 0-15 ,, 60 ,, 
250-0 270-0 " 285-0 0-06 ,, 18:0 ,, 
1,600-0 720-0 » 1,650-0 0-025 ,, 40-0 ,, 
5,800-0 2-8 henries 6,000-0 0-012 ,, 70:0 ,, 
17,000-0 53 , 17,500-0 0-005,  |90-0 ,, 


— o ue o -—. 


From the above table it will be seen how great is the adapt- 
ability of this type of galvanometer for different conditions. It 
may be mentioned in this connection that with the 17,000-ohm 
coil it was possible to easily test the power factor and capacity 
of a condenser of 0-004 mfd. on the alternate-current potentio- 
meter, the drop used being only 1 volt, at 50 cycles. 

Conversely to this, it may be pointed out that the low resis- 
tance coils of about 10 ohms give readings of well within 0-1 
per cent. when measuring currents of large magnitude across a 
drop of only 0-1 volt. 

Coils below about 10 ohms are only useful in special cases, 
and apart from the purpose for which the galvanometer was 
designed, but even low resistance coils would still prove very 


a c I ————— 


* There is no advantage in a vacuum chamber at low frequencies, as the 
time of coming to rest is then unbearably long. At higher frequencies the 
air damping and silk hysteresis are more evident, causing a quick return, 
and here the vacuum is morc beneficial. 
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useful on a low-resistance potentiometer or as an indicator of 
minute alternating-current voltages. 

For most practical purposes a coil having a resistance of 
about 40 ohms has been used, and been found to meet the 
average requirements of work on the alternating-current 
potentiometer. For the comparison of standard condensers 
by a bridge method it is better to use a coil of fairly large resis- 
tance, say 1,000 ohms, as the reactance of the average run of 
condensers is about 1,000 vector ohms or more, though in this 
case, as the galvanometer is very sensitive to small quantities 
of electricity, the capacity of leads should be carefully measured 
and duly allowed for or compensated. 
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Fic. 6.—RESONANCE CURVE. 


The curve A, Fig. 7, shows the relation of deflection to current 
and is practically a straight line, showing that the scale is pro- 
portional throughout. 

Curve B in the same figure is derived from some observations 
on different currents through the instrument to obtain the 
average deflection for microampere. This should also have 
been a straight line, but serves to show how much a pure reson- 
ance instrument depends on absolute constancy of frequency, 
the values lying between 7 mm. and 8mm. per microampere, 
the variation being of course due to frequency fluctuations. 
Unless the alternator can be kept steady within one or two 
parts in 10,000 it seems hopeless to use vibration galvano- 
meters as deflectional ones, though of great value in zero 
methods of test. 
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The disadvantages of this type of vibration galvanometer 
are its rather long time in coming to rest, about 10 seconds, and 
its liability to get into resonance with stray magnetic fields of 
its same frequency. The latter can be overcome by the usual 
screening methods, but the former is the natural sequence of its 
high resonance multiple. 

My best thanks are due to Dr. Drysdale for help in develop- 
ing this galvanometer. 

In conclusion, it may be stated that this instrument meets 
quite well all conditions for which it was designed, and enables 
alternating-current work to be done down to as low as 10 or 


even fewer cycles per second. 
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-fuses to control the various circuits. The apparatus 


guished by an engraved ivory description label. 
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The “ Zed ” fuse fittings in these boards are so designed that the 
ELECTRICAL INSTALLATION AT THE ROYAL whole of the main and circuit terminals are wired from the front 


INSURANCE BUILDING. of the board after it is fixed in position. When the wiring is com- 
pleted, however, no live parts are accessible. At the back of each 


ax board is fitted an earthing "bus bar to which th hi 
One of the latest rebuilding schemes in the City of London has | of all the * Stannos " sac Ce » Ks edi e metal sheathing 


Isi Pini yp ara ay oa headquarters of the Royal Insur- Wiring.—The wiring for electric light and power and also for the 
e vo. will be seen from the illustration of the exterior ] electric clocks throughout the building has been carried out on the 
two-wire system with Siemens’ heavy-sheathed 
" Stannos " wire, perfect continuity of the 
metal sheathing to earth being maintained 
throughout the building by means of ^ Stannos " 
continuity fittings. The majority of the wiring 
has been carried out on the concealed system 
—i.e., sunk behind marble or plaster—but in 
the basement the wiring has been done on the 
surface. A noteworthy point of the wiring 
system adopted is that so little room was avail- 
able in the plaster or behind the marble panels 
that the ordinary tube system was not practi- 
cable, the * Stannos " wire being ideal for the 
purpose. 

Lighting.—The lighting of the main office 
has received careful attention, both from a 
point of view of light distribution and design. 
The illumination is from overhead, this being 
not only most economical as regards wiring, 
but extremely convenient, in that none of the 
desks or counters are encumbered with fittings, 
and a very even distribution of light, avoiding 
both giare and hard shadows, has been attained 
by using Siemens’ Holophane hemisphere re- 
flector bowls. Eleven of these are 16in. in 
diameter and contain units giving 400 c.p., 
but a small number of 12 in. bowls (from 
200 c.p. to 100 c.p.) have been erected in 
special positions. The height of the lights 
above the working plane and the distance 
from fitting to fitting has been carefully 
calculated. In each fitting the g'sssware is 
carried by a solid bronze ring, decorated by 
; four (in some cases three) plaques, which fill 
(Fig. 3) in Lombard-street, ‘the building is in the Italian Renaissance | the entire depth of the band. Between the plaques there is à 
style. It need hardly be said that electricity has been used to the | heavy moulding at the top. the lower portion of the band 
fullest extent, as our description of the electrical equipment given | remaining plain. In eight of the fittings under the mezzanine 
below will show. ;floor the bronze ring is fitted direct to the ceiling, and in 

System of Supply.—The electric current required ‘ 
for lighting the building and for running the various 
electric motors is obtained from the mains of the 
City of London Electric Lighting Co. in the form 
of ‘continuous current on the three-wire system, 
with 410 volts between the outers. The supply te 
mains enter at two positions—viz., at the Lom- |E — 
bard-street and Clement’s-lane frontages, respec- meae. 
tively—and are carried to separate main switch- Y 
boards situated at either end of the sub-basement. 
Each switchboard has five marble panels, on which 
are mounted double-pole knife switches and *'Zed " 


Fic. 1.—INTERIOR or ONE or THE OFFICES. 
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is spaced well apart, and each circuit is distin- 


The connections are made at the back of the board 
by means of copper strip of ampte section. The 
centre panel deals with current at 410 volts and 
controls motor circuits, while the pane!s on either 
side of. the centre one contro! motor and heating 
circuits at 205 volts, while the end panels contro! 
lighting circuits at 205 volts. The two sides of 
the three-wire system are carefully balanced, the 
motors driving ventilating fans, boiler pumps, 
well pumps, vacuum cleaner, &c., having each a 
separate and independent circuit. 

From the main switchboards feeders are run 
to various distribution fuse boards, which have 
been: designed to meet the special conditions of 
the building, and are of Siemens’ manufacture, 
consisting of “Zed” fuses mounted on white | 
panels, polished on the face and edges and enamelled on the back | each of these the lower portion is hinged to facilitate renewal of 
with white antisulphuric enamel The boards are enclosed in | lamps. "The remainder of the fittings are suspended from the ceiling 
mahogany cases fitted with plate-glass hinge fronts and special | by chains, which end in graceful cast-bronze brackets fixed ‘on the 
spring locks, and with earthing 'bus bars for ** Stannos " sheathings. | plaques already mentioned. The board-room fittings are in keeping 


Fic. 2. —VIEW IN ANOTHER OFFICE, 
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with those under the mezzanine, but in addition have each a three- 
chain suspension. In the upper offices the lighting is carried out 
mainly with Siemens' stiletto Holophane reflectors, on a simple but 
dignified chain suspension. The tone of all the fittings is old penny 
bronze. Siemens’ ' Wotan ” high-voltage lamps of pure drawn 
tungsten, ranging from 25 c.p. to 100 c.p., are used throughout. In 
the main office the switch points are only in two positions, and 
consist of massive rolled-bronze plates bordered with polished 
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mahogany. These are of the surface type, and the whole of the 
switches are readily accessible, Figs. 1 and 2 show typical examples 
of the lighting effects. 

+ Telephones, —A careful study was made of the anticipated tele- 
phone traffic, together with the various classes of service required, 
and after going fully into the matter it was found that the company’s 
requirements would best be met by installing two independent tele- 
phone systems. A very complete telephone plant has therefore 


Fig, 4.—As INTER-COMMUNICATION TELEPHONE INSTRUMENT. 


been installed. One system, installed by the Post Office, consists of a 
switchboard and a number of extension instruments to deal entire!y 
With the public exchange calls; the other, the system of Messrs. 
Niemens Bros. & Co., consists of inter-communication telephones to 
deal with the heavy inter-departmenta! traffic. The latter installa- 
tion consists of 23 24-way instruments (Fig. 4), and one 4-way 
instrument. Each instrument is fitted with 24 (or four) press- 
button line selectors for calling the various lines ; it is also so arranged 
that, after removal of the hand micro-telephone from the cradle 
switch, any number of press buttons may be depressed simultaneously, 
permitting a general call to be sent to the stations selected ; thus, 
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directions may be sent to a number of personsat the same time. Al 
selectors are replaced automatically when the hand micro-telephone 
is returned to the rest. 

The instruments, junction, tee and battery boxes are constructed 
of specially selected mahogany, and finished to match the office fur- 
niture and panelling. Against all the press buttons engraved name- 
plates are fitted. The cable is run in chases under the floor, and is 
lead-sheathed throughout, whereby a high constant degree of insula- 
tion is obtained, as such cable is practically impervious to damp- 
ness, &c. 

The system, we are informed, gives loud and clear transmission, 
and is entirely free from all inductive disturbances, such as cross talk 
and ringing induction, so allowing the maximum number of simul- 
taneous conversations to take place without mutual interference, 
and, moreover, entirely dispenses with the necessity for a central 
exchange board, and, incidentally, the services of an operator, 

The electrical installation of the building also includes a com- 
plete system of signalling by means of buzzers and multiple-way 
push boards, and specially designed indicators for communication 
from the members of the executive to the various departments, 
the heads of these, in turn, being enabled to signal to their principal 
clerks. The whole of the wires for this scheme are laid with the 
lead-covered telephone cable in the chases previously mentioned. 

The company's consulting engineer, Mr. A. Lester Taylor, was their 
chief electrical adviser, the work being supervised on the company's 
behalf by Mr. Louis T. Healy, their electrical survevor. "Tho main 
contractors for the building were Messrs. €. Trollope & Sons and 
Colls & Sons, of London, the wiring being carried out by Messrs. 
Ellis & Ward, of Birmingham, and the whole of the ** Stannos " wire, 
switches, switchboards, fittings, buzzers, pushes and telephones were 
supplied by Messrs. Siemens Bros. & Co., of London, whom we have 
to thank for the above information, 


THE PRODUCTION OF ELECTRICAL OSCILLATIONS BY 
SPARK-GAPS IMMERSED IN RUNNING LIQUIDS. * 


BY W. H. ECCLES, D.SC., AND A, J. MAKOWER, M.A. 


Summary.— Experiments are described in which spark.gaps im- 
mersed in running liquid are used for the production of electrical 
oscillations, The voltage required is lower than in air. The efliciency 
depends on the rate of flow of the liquid and on the voltage applied, 
but not greatly on the length of the gap. Water may be used, but 
oil gives better quenching. 


In the sending apparatus for wireless telegraphy the spark is an 
important feature. The spark usually takes place in air and when 
à large amount of energy is to be transformed special means have to 
be adopted to prevent the spark from degenerating into an are be- 
tween the electrodes. One mode of preventing the formation of an: 
are consists in moving the electrodes at such a high speed that a 
spark can only bridge thg eap between them during the very brief 
period when they are in close proximity. The rapid separation of 
the electrodes from each other effectually prevents the formation of 
an are. 

It occurred to us that another method of achieving the required 
result might be arrived at by causing the spark to be formed between 
stationary electrodes immersed in a rapidly flowing stream of liquid. 
With this end in view we have experimented with various liquids and 
various forms of spark-gaps, and from the facts set out below it will 
be seen that very good results are attainable by these means. Not 
only can very efficient extinction be produced with sparks of consi- 
derable energy in simple apparatus of small dimensions, but also the 
enclosing of the spark has the effect of eliminating practically all the 
noise which accompanies the discharges across the customary open 
spark-gaps. . 

The first apparatus tried consisted of an ebonite tube through the 
walls of which the two electrodes were passed. The electrodes were 
brass or iron screws projecting into the tube from opposite sides with 
their axes in line. The ends of the screws thus confronted each other, 
the gap between being adjustable. The tube was made out of an 
ebonite rod about 4 in. long by drilling axially a } in. hole, and it was 
mounted vertically so that water from the mains could be led into it 
at the top and be allowed to fall out at the bottom end of the tube. 
The spark-gap was connected in the position usually occupied by an 
air-spark in wireless telegraph apparatus. It was found after using 
a variety of transformers and transformer ratios that for large or 
small gaps, within the range allowed by the bore of the tube, much 
lower voltages were required to produce the spark in water than were 
required for an equal length of spark in air. In fact, every attempt: 


* Paper read at the me>ting of the British Association at Dundee, 
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to ux the high voltages usually applied to air-sparks failed. "Thus 
the most appropriate type of transformer was not the induction coil 
but rather one of the ordinary power type. Perhaps tho best results 
obtained with the transformers at our disposal were those in which 
a Swinburne transformer was used. This transformer was of the 
hedgehog type with open magnetic circuit which supplied about 1,009 
volts at the gap at a frequency of 50 cycles a second. Tho results 
obtained with this apparatus were very encouraging as regards the 
constancy and intensity of the oscillations generated, but not as 

regards tho efficiency of transformation ; it appeared that much 
energy was dissipated i in ohmic losses and in electrolysis in tho water. 

In order to gauge the ere of the apparatus under somo- 
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thing like practical conditions a secondary capacity-industance 
circuit wes coupled to the primary oscillating circuit energised by the 
spark. A number of damping curves were taken with various degrees 
of coupling with a view to finding an optimum coupling. Three of 
these «re given in Figs. 2, 3 and 4 which relate to coupling: of 25, 23 
and 20 per cent. respectively, the other circumstances being un- 
changed. In these figures the abscisse are wave-lengihs and the 
ordinates are effective currents in arbitrary units. 

The primary circuit contained a capacity of 4,550 em. and an in- 
ductance of 53,700 em. as a shunt to the water-spark, and the secon- 
dary contained a capacity of 1,380 cm. and an inductance of 188,000cm. 
The tertiary circuit comprised a fixed inductance, a variable capacity 
and a thermo-ammeter and was, of course, very loosely coupled to 


the secondary circuit. In Fig. 2 the coupling was 25 per cent. and 
the decrement of the higher frequency component was 0-4 per whole 
period, and that of the lower frequency component 0-09. 

'There are certain obvious advantages in an oscillatory circuit that 
produces oscillations of a single frequency under conditions of close 
coupling. The curves shew that a coupling of 23 per cent. was best 
from this point of view. 

As an example of the effects that can be obtained with a very close 
coupling we give Fig. 5. Here the coupling was estimated at 63 
per cent. For this case the primary circuit contained a capacity of 
2,640 cm. and an inductance of 73,200 cm. and the secondary circuit 
a capacity of 1,120 cm. and an inductance of 171,000 cm, 


After this an attempt was mado to decide whether tho efficiency 


would be inereased by maintaining a considerable pressure in the 
water in the tube instead of allowing it to escape freely at atmos- 
pheric pressure ; but the type of tube used up to the present proved 
to be too fragile and we were compelled to adopt a stronger design. 
Several dischargers were made and it was found that ebonite was 
unsuitable owing to the fact that it was liable to soften through tho 
heating obtained in continuous runs, and glass was liable to crack if 
the discharge was not regulated with great care. Finally, marble 
was employed, but experience showed that unless ample thicknesses 
of this material were used the pressures produced in the interior of 
the discharger during the passage of the sparks were sufficient to 
burst it. Tho most satisfactory design reached by us consisted of a 
cube of marble with a side of about 4 in. provided with a vertical 
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channel of } in. bore through which the liquids could be caused to 
flow, entering at the bottom and flowing away at the top so as to 
sweep away call the gases formed by the passage of the discharge 
through the liquid. The electrodes consisted of two horizontal metal 
rods with axes at right-angles forming a spark-gap in the middle of 
the liquid column. This arrangement of the electrodes was adopted 
to ensure that the discharge shou!d take place inside and not outside 
the liquid column. By making the section of the electrodes slightly 
larger than that of the liquid column it was made certain that tho 
discharge should take place only between the end of one electrode 
and the side of the other. In order to prevent the liquid being forced 
out by the high pressures developed it was found necessary to provide 
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stuffing boxes at the points where the electrodes entered the marble. 


Fig. 1 is a horizontal section of the discharger through the plane of 
the electrodes and shows the marble cube A with the liquid column 
B in the centre and the electrodes C and D entering at right-angles 
through the stuffing boxes E and F and provided with ebonite 
handles G and H for adjusting the gap. The length of the gap was 
adjusted by rotating the handle G, and when the side of the electrode 
D became pitted a new surface could be brought into action by 
rotating the handle H. 

The first experiments were made with water and it was found that 
with a given voltage and length of gap there was a rate of flow of the 
water that gave the best oscillation in a capacity-inductance circuit 
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instead of water. 


able with the discharge in air between meta] balls. 


from the space between the electrodes and arcing ensues. 


before further use. 


The above experiments having indicated a satisfactory working of 
the form of discharger shown in Fig. 1, a number of tests were made 
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using it in conjunction with a standard wireless telegraph outfit of 


the Marconi Co. Owing to the fact that we intended to carry out 
tests with couplings ranging up to values far in excess of those attain- 
able with this apparatus the secondary of the high-frequency trans- 
former was replaced by a flat coil which enabled very tight coupling: 
to be reached. 

It was soon found that when the oil-spark was used, with almost 
any degree of coupling, some impulse excitation was taking place. 
For example, when the coupling was 12 per cent. a single wave-length 


of 620 meters was observed in the primary and secondary circuits, 
and no other wave-length was detected ; whereas when the spark 
occurred in air the same circumstances gave two distinct wave- 
On another occasion, with slightly 
different circuits and with a coupling exceeding 60 per cent. the air- 
spark gave two wave-lengths again, namely, 170 and 680 meters, 
while the oil-spark gave a main wave-length of 640 meters with two 
subsidiary waves of 157 and 670 meters, 640 meters being the 


lengths of 570 and 640 meters. 


measured wave-length of each of the circuits taken soparately. 
The predominance of the natural frequency in this case showed that 
very good shock-excitation was attained with the discharge in oil. 

Turning now to the question of the efficiency of the apparatus 
when using sparks in flowing liquids it was found easiest to mako 
measurements of the input from the altcrnator and of the current 
produced in tho acrial, both for sparks in liquids and for sparks 
between metal balls in air. A comparison of the results gives a fair 
notion of the relative efficiencies of the methods. 

The first point to notice is that the efficiency depends very greatly 
on the rate of flow of the liquid and on the voltage applied to the gap, 
but not very greatly on the length of the gap. As a general rule the 
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connected across the gap. If the water flowed too quickly no spark- 
ing took place, and if the water flowed too slowly arcing was produced 
instead of sparking. Even with tho flow adjusted so as to give the 
best possible results it was found that much energy was wasted 
owing to the losses arising from the conductivity of the water bet ween 
the electrodes; this makes the water-gap less efficient than an air-gap. 
In fact, on the whole there was no improvement exhibited by the 
apparatus designed for high-water pressures over the old apparatus, 
in which the water was allowea to escape dire ctly into the atmosphere. 
On this account we were led to make fresh triels using transformer-oil 
This change made the apparatus more efficient ; 
in fact, the efficiencies attained were about the same as those attain- 
The discharge 

enclosed as above described is remarkably silent and remains steady 
for protracted periods, so that it is useful for laboratory experiments. 
Experiments made with oil in a discharger with glass side3 showed 
that vapour is freoly formed as soon as the discharge passes and that 
unless the oil is caused to flow quickly the vapour displaces the liquid 
The oil in 

all our experiments was contained in a small tank and forced round 
the circuit by means of a pump. Although the same oil could be used 
for several days it ultimately became too conductive by getting loaded 
with finely divided particles of carbon, and then it required filtering 
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efficiency is best when the voltage used on a given gap is taken as low 
as possible for regular sparking. As regards alterations in the rate 
of flow of liquid the effect is more striking with water than with oil. 
With water the efficiency rises greatly as the rate of flow is decreased, 
the lower limit of speed being determined by the overheating of the 
electrodes. 

With water flowing slowly an aerial current of 9:2 amperes was 
obtained with an input of 525 watts; while an air-spark gave with 
the same apparatus an aerial current of 5-5 amperes with an input of 
450 watts, the efficiencies being in these cases in the ratio of 3 to 2. 
This high efficiency obtained here with water could, however, not be 
maintained without constant feeding of the electrodes. 

With oil it was casy to maintain the gap working so as to give 4-6 
amperes in the aerial with an input of 375 watts, which works out to 
exactly the same efficiency as was obtained above with tho same 
apparatus with an air-spark. 

The principal fruit of our experience with these dischargers is that, 
as regards water, a very convenient, simple and noiseless oscillation 
generator can be made which gives steady oscillations for long periods 
if the flow of water is rapid enough to keep the electrodes cool, but 
the efficiency under these circumstances is low. As regards oil, its uso 
presents the advantage of giving better quenching than the air- 
spark and of eliminating the deafening noise associated with the latter, 
while the efficiencies of the two forms of apparatus are the same. 


EXPOSURE TESTS OF LIGHT ALUMINIUM ALLOYS." 
"BY ERNEST WILSON. | 


The physical properties of certain light aluminium alloys have 
formed the subject of several communications,t and as stated therein 
cach alloy has been suspended on th^ roof of King's College. London, 
in order to investigate the influence of exposure upon electrical con- 
ductivity. All the specimens aro in the form of wire 0:126 in. 
(3-2 mm.) diameter, and all tho resistances are reduced to 15°C. 

It has been pointed out that alloving commercial aluminium with 
copper alone has proved unsatisfactory. as a 2-6 per cent. copper 
əlloy had completely deteriorated in 10 years and increased its 
clectrica! resistance 25 per cent. 

An increase in the percentage of the iron always found in conr- 
morcial aluminium, or the addition of nickel or manganese to an alloy 
containing about 0-09 per cent. of copper, has beneficial results both 
from the standpoint of tensile strength and the power to resist 
deterioration. For example, specimens containing. respectively, 
1-16 per cent. iron, 2-25 nickel and 1:78 manganese have only in- 
creased their electrical resistance about 9 per cent. in 1] years. 

" Duralumn " is a copper-manganese alloy of aluminium with 
the addition of about 0-5 per cent. magnesium. A specimen about 
80 ft. Jong has been exposed one year, and has increascd it: cleetrical 
resistance 5-15 per cent. It would be interesting to know if this 
is due to the comparatively large percentage of copper (3-5 to 5:5) 
which this alloy is stated to contain, orif the percentage of manganese 
(0-5 to 0-8) is too low. This alloy has attracted attention in that a 
breaking load as high as 90,000 lb. can be obtained, if desired, accord- 
ing to treatment; but as an electrical conductor it does not comparo 
well, since the specific resistance is about twice as great as that of 
commercial aluminium. 

4 specimen of high-conductivity copper about 80 ft. long has been 
exposed for one year, and has increased its electrical resistance 


1:2 per cent. 


BOOES RECEIVED. 


(Ooples of the undermentionel works can be had from The Electrician offlc», post feee 
(unless otherwise stated). on receipt of publishel price, adding 31. for books published 
under 23., and 5 per cent. for books published net, Add 10 per cent. for abroad or for 


foreign books.] 
“ Electrical Injuries: Their Causation, Prevention and Treatment.” 
By C. A. Lauffer. (New York, 1912: J. Wiley & Sons. London 
Chapman & Hall.) 23. net. 
“Die Wechselstromt»chnik." Vol. THE.“ Die Wicklungen der 
Wechselstrommaschinen.” By E. Arnold. 2nd Edition. (Berlin, 1912 : 


Julius Springer.) M. 13. 
“ Proceedings " of the American Institute of Electrical Engineers. 


Vol. XXXI., No. 8, August, 1912. $1. 


* Paper read at the meeting of the British Association at Dundce, 
September, 1912. 

T See “Jour.” Inst. Elec. Eng., 1902, Pt. 154, Vol. XXXI. Brit. 
Assoc. Reports, 1901, 1902, 1903, 1904, 1908, 1911. THE ELECTRICIAN, 
Vol. XLVIIL, pp. 387, 389 ; Vol. XLIX., p. 868; Vol. LL, p. 898 ; Vol. 
LIIT., p. 732 ; Vol. LXI., p. 837 ; Vol. LXVIL., September 15, 1911, p. 907, 
“ Jour.” Society of Arts, December 13, 1901. 


E 9 


016 


THE ELECTRICIAN, SEPTEMBER 123, 1912. 


SDe Gfectrictan. 


The Oldest Week’y Electrical Journal (established weekly 1861—1878). 


NOW READY., 
Vol. LXVIII. of “Tus Evecrricran.” Bound in Publisher's covers, 


Published every Friday, Price Sixpence; Post Free, Sixpence-Halfpenny. | Price 17s. 6d. Postage U.K. 1s. extra, abroad 2s. 6d. 


Editorial, Publishing and Printing Offices, 
1,2& 3,SALISBURY, COURT, FLEET ST., LONDON. 


NLY ADDRESS. 

Tel.: Holborn 9369. Pele. ELECT! ne NEWSPAPER LONDON, 

AU Letters relating to Subscriptions, Advertisements and other business 
maticrs to be addressed Publisher, “ THe ELECTRICIAN,” Salisbury. 
ecurt, Flect-at., London. Cheques and P.O.s to be crossed ‘‘ Coutts & Co." 

All Editorial communications to be addressed to Tue Epiror. Letters 
for insertion in " Tue ELECTRICIAN,” or containing questions, to be 
accompanied by name and addressa of the writer as evidence of good fasth. 
No notice 18 taken of anonymous communications. 

“Tue ErFcTRICIAN " offers exceptional advantages to Advertisers, and 
has an influential circulation all over the World. Thss statement s 
guaranted, 

Adrerticement Rates, &c., forwarded on application to the Publisher. 

TRADE ADVERTISEMENTS tnfended for the current sasue must reach th 
Office at latest by Wednesday evening's post. Renewals of expiring 
Advertisements and alterations to standing Advertisements by firat po:t 
Wednesday. Wrapper Advertisements by first post Wednesday. 

Contracts and other OFFICIAL ANNOUNCEMENTS, AUCTIONS, APPOINT- 
MENTS VACANT AND WANTED, and all kinds of SMALL ADVEBTISE- 
_ MENTS accepted up to 3.30 P. M. Thursday. 


- The Rates for Su bacription to Tax ELECTRICIAN " are as under :— 


Y FAR. HALF-YEAR. QUARTER. 
United Kingdom . 26s. Od. ... 13s. 6d. ... 7s. Od. Post free. 
Canada es 5. 288. 3d. ... 14s. 6d. ... 7s. sd: } payable 
Postal Union ... 30s. Od. ... 163. Od. ... 8s. Od. J in advance. 


(This charge includes all the numerous Supplements.) 
New volumes of * Tus ELECTRICIAN ” commence in Apr and October. 
_ Vols. I. to LXVIII. ean now bo supplied. Price on application. - 


ELECTRICITY SUPPLY TABLES AND DATA. 

This valuable set of comprehensive Tables and Engineering Data 
relating to Electricity Supply, to Electric Power (with Maps of 
Areas), and to Electric Traction on Railways and Tramways in the 
United Kingdom, the Colonies, and some places abroad, is now ready 
and can be obtained complete in handy book form, price 6s. 6d. 
post free. A complete Index is included. 

The above Tables, &¢c., have been reproduced in miniature for 
thepocket. Thesize of the miniature book is 8) in. by 4}in.; 120 
pages, including maps. The price is 1s. nett, postage 1.:d. extra. 
Reduction on quantities for presentation to Trade Customers, &c. 

A smaff Pocket Lens fe supplied, price 2d. net. — 


"THE ELECTRICIAN” SERIES OF 
STANDARD ELECTRICAL BOOKS 


can he obtained of all Booksellers at Home, $n the Colonies. and Abroad. 

" Tug Ecactrician " ELECTRICAL TRADES’ DirgcToRY AND HANDBOOK. Published 
amnually in February, corrected to mid-February. Established 1882. A very 
valuatie advertising medium, covering the entire Industry. Subseription price 
(which is received in advance up to Jan. 31st in each year for the next following 
edition) 6s 64. nett, postage 9d. extra. Price, after Jan. 31st, 15s. nett, postage 9d. 
extra. Postage of all copies to British Colonies, 2s 3 to Europe, 25.4 to U.S.A, 
ds. 6d. | to other countries. 2s. 64. 

Di:sest of Contents o; she 8912 Edition post free on application. 

ELECTRIC CRANES: THEIR Design, CONSTRUCTION AND APPLICATION. By H. H. 
Broughton, M.L.E.E. Now Ready, price 25s. nett, postage 9d. (abroad, 1s. 8d.) 
AMATEUR WinELESS TELEGRAPH DESIGNS. Ey "Altrec," Very fully illustrated. 

Now Ready. Price 1s. 6d. nett, postage 2d. 

Airken’s MANUAL OF THE TELEPHONE, By W. Altken, M.I.E.B. Now Ready. Price 
18s. nett, postage 61. (abroad, Is. 4d.) 

Ecvecreic MatN3 AND DisrRaIiBUTING Systaus, By J, R. Dick. B.Sc., and F. Fernie, 
A.M.Inst.C. E. Now Realy. Price 10s. 6d. nett, postage 6d. (abroad, 1s.) 

Wirevan’s Pocket Book Ano EtBcTRICAL CONTRACTOR'S HANDBOOK. Compiled by 
A. W. Robinson and W. E. Warrilow. Price 5s. nett. Now ready. 

LIVINGSTONE’S DIAGRAM FOR THE Easy CALCULATION OF SHA?T AND BRAM DEFLECTIONS. 
By R, Livingstone. 2s. 6d. nett. By post In tube, 2s. 10s 

* Tug ELECTRICIAN " Primers (81 Primers In all, and a Grossary). Sinele Primers 
3d. each post free. /n One Complete Vol , 10s. 6d. nett, or Three Separate Vols. (Vol. I. 
3s. €d. nette Vol. (1, €s. zett; Vol. 711., As. 6d. nett). FuLL Prospgctrus* FRBB, 

Eigcrric TRACTION ON Ra!i_tways. By Philip Dawson, Price 25s. nett. Prospectus free. 

ALTBRNATING-CURRENT Motors. By Dr. Ru dol! Goldschmidt. Price 6s. 6d. 

Tug Suor-FisgR's Guinog: A Practical Manual on Blasting and the Prevention of Blast- 
Ine Accidents in Mines, Quarries, &e. By W. Maurice. Price 3s. 6d. nett. 

SuBMARINB CABLE LAYING AND Reparrinao, By H. D. Wilkinson, M.L.E.E, 15s. nett 

BEcactric BLASTING APPARATUS AND ExPLosivgs 1 With Special Reference to Colliery 
Practice, By W. Maurice. Price 83. 6d. nett. 

Tue Evectric FURNACR IN IRON AND SrBBL PropucTion, By John B. C, Kershaw, 
F.L.C. Price 3s. 6d. nett. 

INTERNATIONAL TELEGRAPH CONVENTION AND SERVICE REGULATIONS. Price 6e. nett, 
(Lisson Revision, 1908.) Price 8s. 6d. nett. 

(PRELIMINARY) Wireless TaLecrapPH Conrerence (BerLiN, 1903), PROCERDINOS AT, 

[INTERNATIONAL WiRgLEST TELEGRAPH CONVENTION AND SRRVICB REGULATIONS 
(BzRLIN, 1926). With complete report of Procee lings. Price 2is. nett. 

Braxes ror TRAMWAY Cars. By H. M. Sayers. Price 3s. 6d. nett, [Price 6s. nett 

Tan METHANICAL Dasiow AND CONSTRIICTION OF CommuTaTors. By R Livingstone, 

Tue ALT ERNATE-CURRANT TRANSFORMER IN THEORY AND PRACTICE, By Prot. J. A 
Fleming. M.A., D.Sc., S, (abroad 13s, 

VOL. 1.—Price 12s. 6d. post free, abroad 13s. VOL. [1.— Price - 61. post fres, 

HAND975% OF THE ELBCTRICAL LABORATORY AND TESTING Room. Very fully illus- 
trated’, By Dr. J. A Fleming. Vol. L, 12s. 6d. nett, Vol. II., 14s. nett. 

E.BCTRICAL Larnoratory Notes AND Forms. Arranged by Dr. J. A. Fleming, M.A., 
F.R.S. Single copies 4d. nett, or in dozens at 2s. 6d. nett. Complete Sets of 50 
Notes and Forms, 12s. 64. nett, or in strone portfolio, 14s. nett; or bound in strong 
cloth, 15s. nett. Snare Copies of Tabular Sheets, 1s. per dozen. Portfolios, 1*4 64. 
each. Sectional paper, 14. per dozen sheets. Complete Prospectus post [ree on request, 


The remaining portion of this list of ' Tue ELECTRICIAN " SmgRIES OF Booxs will 
appear next week) ; 


— 


Cases for binding Vol. LXVI: now ready, Inoue 2s.; post free, 2. 3d. 


ene EP ae E p DU eee S P AO ae, 


THE UNSOLVED PROBLEMS OF WIRELESS 
TELEGRAPHY. 


Of late years the discussions at the British Association 
mectings have not been very inspiring, and they have even 
tempted the listener to think that the great Association had 
reached its declining days. Meetings were poorly attended, 
and manv of the speakers at them were ominously listless. 
Possibly this was due in some measure to the scanty and 
eqtally listless audiences, for such a process is disas- 
trously cumulative. For several years we have commented 
on the paucity of the work done by the Engineering Section ; 
but there is nothing to complain of this year. Fortunately, 
too, the Physical Science Section seems to be coming into 
its own once more, and this year, at all events, it is not 
swamped by radio-activitv enthusiasts. All this is to the 
good, and it is onlv necessary to attend a single discussion 
to be convinced of the appreciation of the change by everv- 
one concerned. There are better speakers and more of 
them; there are also better audiences and more of them. 
Then, a glance at the programme shows that a change has 
come over things. In the Engineering Section there have 
been some excellent Papers, and they have produced really 
valuable discussions. Perhaps the most successful meeting 
of the section was that which took place on Friday, when 
Section A joined in a discussion on Wireless Telegraphy. 
This was opened by Dr. FLEMING, and the time allotted to 
him proved to be all too short. He very wisely refrained 
from a recital of achievements of which even the uninformed 
public are now becoming rather weary ; but, instead, he 
went to the very root of the matter and raised questions 
which have perplexed physicists and engineers for years. 
Long-distance wireless telegraphy is un fait accompli, and it 
is fairly easy to predict the power requisite to transmit signals 
for a given distance, although there must still be a fair 
amount of guessing and multiplying by two. The point is, 
however, why it is possible to transmit wireless signals over 
great distances. So long as the receiving and transmitting 
stations can be joined by a straight line unbroken by inter- 
vening matter there is no great difficulty. For, assuming 
that electromagnetic waves are merely light waves of great 
length, the law of straight line propagation is obviously 
applicable. Moreover, electromagnetic waves can be 
diffracted, and, therefore, a slight deviation from a straight 
line between stations would still permit of the transmission 
of signals. But this does not explain why a signal sent out 
by a station in Cornwall can be received by another situated 
on the coast of America. Various hypotheses have been 
advanced, but the very number of such hypotheses renders 
belief in any one of them exceedingly difficult. That pro- 
pounded by Dr. EccrEs certainly appeals very strongly to 
the orthodox physicist, and the physical conception 18 
exceedingly simple. A long-distance wireless transmitting 
station situated on the earth may be compared, as Dr. 
FLEMING said, so far as wave-length is concerned, to a source 


—_ ow 


THE ELECTRICIAN, SEPTEMBER 13, 1912. 047 


of light on the surface of a sphere about a quarter of an inch 
Now it is obvious that no light from the source 
could ever reach a point half-way, or even a quarter of the 
way, round the sphere. If, however, the sphere be sur- 
rounded by thin envelopes of media whose refractive indices 
decrease from the inner to the outermost, then, by succes- 
sive refractions and reflections, light could be transmitted 
to all portions of the sphere. This is the optical analogv 
of Dr. Eccies’ hypothesis, the variations in refractive 
index being supplied by variations in ionisation of the 


in diameter. 


atmosphere. "The idea is an exceedingly attractive one. 


Another problem of great interest is the effect, of dav- 
light on the distance over which signals can be transmitted. 
This effect has, of course, been known for a long tim», but 
the explanation of it 1s still uncertain. It may be surmised, 
however, that the phenomenon is closely allied to that of 
the curvature or apparent bending of the waves, and once 
again we incline to the explanation put forward by Dr. 
There are many points which were not dealt with 
at Dundee, among them being the origin of so-called “ atmo- 
spherics,” and the fact mentioned by Lord RavrEraH that 
the factors which go to make a good transmitting station 


ECCLES. 


are not necessarily desirable in a receiving station. 


Thus, it appears that, quite apart from many extremely 


important problems of a severely practical nature, there are 


also numerous issues, all of absorbing interest and some of 


which may never be definitely settled. The suggestion 


that a committee should be appointed by the British Associa- 


tion to consider these things, and to collect evidence and 


data which may tend to the elucidation of problems, seems 
a good one, and there is much to be said for Dr. FLEMING’s 


contention that amateur wireless telegraphists are a nuisance. 
Nevertheless, it is necessary to use the word “ amateur " 
with caution, for it may be employed to describe any person 
who carries on research without hope of pecuniary reward ; 
and even Hertz himself, of whom not a word was said at 
the discussion, falls within the category. But we all know 
what Dr. FLeminG meant. He was referring to the mis- 
chievous person prompted solely by idle and untrained 
curiosity, who finds intense gratification, not only in the 
mis-named interception of messages, but, what is infinitely 
worse, in flinging forth into space laboriously tapped-out 
messages merely for the sake of gratifying what he is pleased 


to call his scientific instinct. 


REVIEWS. 


(Coples of the undermentioned works can be had from THE ELECTRICIAN Offices, post 
free, on receipt of published price, adding 3d, for books published under 3s, Add 


10 per cent. for abroad or for foreign books.) 
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Liquid Fuel and its Apparatus. By Ww. H. Boorn. 
1911: Constable & Co.) Pp. 308. 8s. 6d. net. " 
The renewed interest awakened in the quest for auxiliary 


fuels, resulting from the recent disorganisation of the coal 
supplies of this country, should make any additional informa- 
tion on the subject particularly welcome, and Mr. Booth's 
latest book will be found to contain a valuable collection of 
useful data, descriptive matter and illustrations of material 
service to those who desire closely to study the matter of liquid 
fuel and the various practical methods which have been evolved 


for the storage, handling and burning of oils. 
In his introduction the author reviews his subject in a 


(London, 


masterly manner which at once instils confidence in the 


practical utility of his work. With the present comparatively 
limited supply of petroleum products and the uncertainty of 
future resources, it is not surprising that he advocates common- 
sense caution, and adopts a somewhat conservative attitude— 
at least, so far as this country is concerned—as regards the field 
open for its general utilization. Fully realising that com- 
mercial efficiency 15 the only true basis on which the value of 
any auxiliary fuel can be gauged, he recognises that the present 
adoption of liquid fue! is mainly confined to marine and other 
special purposes; and, except where intermittent and rapid 
steain raising Is an essential condition of working, the prospect 
of its extensive and economical! application is seemingly remote. 
The book is divided into three sections. The first part, which 
deals with © principles," opens with a brief but interesting 
reference to the geological formations forming the source of 
petroleum products and the methods in vogue for boring, 
pumping or otherwise procuring the material. 

Under the heading of economies of liquid fuel in the succeed- 
ing chapter, the author draws attention to the relatively large 
proportion which the cost of carriage, handling, &c., bears to 
the present price of oil fuel, showing that oil which costs only 
2s. 6d. per ton at Baku, is raised to £3. 15s. in England, and 
nearly double that figure in France. Various examples of 
actual evaporative performance and costs are given. The 
mass of data which follows is somewhat conflicting, owing to 
the absence of figures dealing with the calorific value of the 
coals with which comparison is made, but it would seem that 
after making all necessary deductions for steam used for 
atomisers, driers, &c., a higher overall boiler thermal efficiency 
is obtainable with oil fuel than with coal, the heat units, to 
use the author's words, being more easily available. This 
increase in thermal efficiency, coupled with the higher calorific 
value of oil fuels, leads to a material reduction in the weight of 
fuel required, and this, in combination with the rapid and high 
rate of steaming so readily obtainable, renders oil-fired boilers 
particularly serviceable for specific purposes. 

Chapters IV. and V. deal at considerable length with the 
physical properties and chemical constitution of various oil 
fuels, followed by an excellent description of fire brick materials 
and suitable forms of setting. The succeeding 50 pages are 
mainly devoted to the problems connected with the chemistry 
of combustion and the requisite conditions for the most 
efficient burning of liquid fuels. This somewhat formidable 
and technical section of the book includes chapters on calorific 
values and formule, and smoke prevention, and concludes with 
an important contribution on the subject of flame and furnace 
temperatures. As regards the latter, it is inferred that engi- 
neers have hitherto not given the matter the attention which it 
rightly deserves, and as an easy and effective means of gauging 
flame temperatures, the author’s simple suggestion for flame 
analysis by means of suitable coloured glasses should do much 
to overcome the difficulties of studying this problem and, by 
promoting a better knowledge of the subject, lead to improved 
working conditions. 

The second part of the book refers chiefly to the practical 
application of liquid fuels and the various successful systems and 
appliances now in use. This part of the work contains many 
clear illustrations, and is abundant in details and data of 
actual performance. Starting with a general description of 
marine applications and the arrangements for storage, the 
author proceeds to details of the various successful systems in 
operation, the Flannery Boyd, the Orde, the Wallsend and the 
Kórting being fully described and illustrated. The succeeding 
chapter deals with the application of the " Holden” system 
to locomotive boilers, and attention is then turned to stationary 
boilers, numerous furnaces, systems and their appliances 
being minutely described. The mixed system, burning both 
coal and oil, appears to offer material advantages in the attain- 
able efficiency of combustion coupled with increased flexibility 
of output and, with proper arrangements, a considerable reduc- 
tion in the total fuel consumed. Seemingly, as an auxiliary 
fuel supply, the application of oil on this system might, with 
economy, be more extensively employed; particularly where 
furnaces are subject to erratic/and heavy.demands. After 
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dealing with the burning of vaporised liquid fuels, the author 
returns to specific details of the various forms of atomisers in 
use, and the application of steam, compressed air and oil under 
pressure as atomising agents. 

Chapter XX. ends this section of the book bv a brief summary, 
and description of various classes of oil engines for use with 
liquid fuels, the methods of vaporising the oil and its con- 
sumption per brake horse-power hour being dealt with in 
detail. 

The third section of the work comprises some 29 tables of 
useful data relating chiefly to the properties, composition and 
calorific values of different fuel oils and their relative economy 
to coal; figures and constants for vases and combustion ; flame 
temperatures, chimney losses, conversion tables and other 
numerous data in connection with the subject matter of the 
book, the value of which is thus materially enhanced for 
reference purposes. 

There are few books of 300 pages which contain such a mass 
of detail information both as regards theoretical considerations 
and actual data of practical trials, the collecting and arranging 
of which must have involved a vast amount of labour. Both 
author and publisher are to be heartily congratulated on the 
excellent production of such a comprehensive work. O. L. P. 


Calcul et Construction des Alternateurs Mono et Pols phasés. 
By HENRI Birven. Translated from the German by P. DUFOUR. 
(Paris, 1911: Gauthier-Villars.) Pp. 179. Fr.6. 

Progress in electrical engineering practice has been so very 
marked of recent vears that it is not unusual for a book to be 
somewhat out of date before it 1s published. The volume 
under notice was published in German some five or six years 
ago, although the French translation is dated 1911. It is not 
at all surprising, then, to find that the book is not fullv in line 
with modern electric practice in the design and construction 
of alternators. 

During the last few years the most siriking advances that 
have taken place in alternator construction are due to the 
development of the turbo-alternator. In addition, great im- 
provements have taken place in the methods of insulating 
armature coils and of supporting the end coils. 

Turbo-alternators are now so largely used that no book on 
alternator construction is complete which does not devote con- 
siderable space to the differences in construction between slow 
and high-speed alternators. The importance of carefully 
drying-out and impregnating the armature windings of high- 
voltage machines is now so generally recognised that a book of 
this type should have at least a chapter devoted to insulation. 
In this book, however, we find no notice whatever of turbo- 
alternators, and insulation receives but scanty treatment. 

The subject matter may be divided into three parts. The 
first deals with general theoretical matters—armature reaction, 
parallel running, &c.; the second. a very short section, deals 
with the actual construction; and the third with the actual 
design. 

On the whole, the general theory of the action of alter- 
nators is well put forward. In dealing with the effect of the 
armature currents, however, the method given does not seem 
to us sufficiently accurate. To estimate correctly the excita- 
tion required for fu!l load, it is best to make use of a construc- 
tion in which the reactance and the reaction are considered 
separately. In this book we find no mention at all of the 
method in common use for calculating the actual reactance of 
the armature windinys. 

About one-third of the book is devoted to the actual de- 
sign: we cannot say that the treatment of the subject makes 
us enthusiastic. The method of determining the main dimen- 
sions is somewhat unusual. The diameter is obtained from 
the permissible speed, and the core length from the permis- 
sible flux density in the teeth! The loading constants given 
are, of course, very much below modern practice. 

Hed we reviewed this book seven or eight years ago it would 
have impressed us favourably ; as it is, we cannot but feel that 
it is hardly advisable to translate a book of this type, for by 
the time the translation appears the subject matter needs 
revising and bringing up to date. A. E. C. 


THE FÉRY BOMB CALORIMETER.* 
BY ROBERT s. WHIPPLE. 


Summary.—The bomb of the usual bomb calorimeter is somewhat 
heavy and necessitates a considerable weight of wetcr, so that the tem- 
perature rise is only about 2°C., requiring careful observation. In the 
present apparatus the bomb is much lighter end no water is used, the 
rise of temperature being observed thermo-ele:tric Hy, For this 
purpose the bomb is supported on two const2ntan discs so that an iron 
constantan-couple is readily obtained, the hot junction being on the 
bomb and the cold junction on the brass surrounding vessel. 


There is, I think, no necd to apologise for introducing another 
calorimeter, because the uscfulness of these and similar instruments 
is showing itsclf daily in our industrial life, and one of the lc sons of 
the late coal strike is, undoubtedly, the need for fuel economy. The 
manufacturer will soon begin to fecl that as he has to pay an en- 
hanced price for his coal he will make sure that he is obtaining a 
better article for his money. The simplest and readiest method at 
the present time for testing the coal supplied is to determino its 
calorific value. 

Nome day in the far future there may be a sliding scale in which 
the price paid for coal varies in some definite ratio to its calorific 
value. Some such scale has been introduced by one of the large 
power companies in the United States and is working successfully. 
The instrument which I bring to your notice is one designed by Prof. 
C. Féry, of the École Municipale de Physique et de Chimie, Paris, 
and described by him in the “ Journal de Physique," July, 1912, 
p. 550.f 

The instrument (see Figs. 1 and 2) is not dissimilar to the well. 
known Mahler calorimeter, with the exception that the bomb is 
much lighter and there is no water jacket. Fig. 2 shows the con- 
struction of the instrument. 


The bomb A, in which combustion 


takes place, is + cast-iron vessel weighing about 1 kilo and having a 
capacity of about 250 cubic em. It. is supported by two constantan 
dises, K and K'. of about 1 mm. in thickness, the discs being soldered 
both to the bomb and to the brass surrounding vessel, B. The cover 
of the bomb is held in position by means of the collar (shown in 
section), which fits over the top of the bomb in a somewhat similar 
manner to that in which a breech fits a modern gun. ‘The coal to be 
tested is placed on the small tray C, and is ignited by means of a 
piece of cotton resting on the nickel-chromium heating wire con- 
necting the two terminals in the cover, the latter being connected to 
the battery P. Oxygen at 200 ]b. pressure is introduced into the 
bomb through the needle-valve p. 

Thermo-couples made of constantan (an alloy of copper and nickel) 
and iron are largely employed commercially, giving an E.M.F. of 
about 40 micro-volts per degree Centigrade. In this instrument the 
constantan dises and the bomb act as a thermo-couple, the iron of the 
bomb forming the hot junction, the brass surrounding vessel the cold 
onc. The E.M.F. thus generated is measured by the voltmeter V. 

In the Mahler calorimeter the weight of the bomb is about 3-5 kilos 
and the weight of water is about 2-5 kilos ; in the Féry instrument 
the weight of the bomb is only 1 kilo and there is no water, so 
that its water equivalent is in comparison very small. As a 
result, the temperature rise due to the combustion of 0-5 gramme 
of coal is 20°C. as compared with 2°C. in the older instrument. The 
pointer galvanometer employed gives approximately a deflection of 
60 mm. for 800 microvolts (20°C.), so that it is possible to estimate 
m M uu ui e a ke lle Ala ay A 


* Paper read at the meeting of the British Association at Dundee, 
Sentember, 1912. 


T See al o ** Génie Civil," May 25, 1919. 


I 


to which the bomb is heated are very small. In the small range of 
temperature (not more than 30°C.) Newton's law of cooling must be 
an excellent first approximation : this means that the rate at which 
heat passes by radiation from tho walls of the bomb to the surround- 
ing vossol is practically proportional to tho difference betwoen the 
temperatures of theso two bodies. 


taken with the calorimeter are of interest, as they show, firstly, that 
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the temperature rise to within 0-2°C., or to 354 of the total rise in 
temperature of the bomb. Tho simplicity of the method of reading 
the temperature as compared with tho difficulty of reading finely 
divided mercury thermometers will be appreciated by all those who 
have worked with the latter. 

The loss of heat from the bomb is duc to three causes :— 

1. Conduction along the constantan discs. 

2. Convection by the air currents in the space surrounding tho 


bomb ; and 
3. Radiation from tho walls of the bomb to the surrounding shell. 


no heat losses. 
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Fic. 2. 
the highest temperature reached. A good approximation to th» ideal 
temperature can be found by taking a point P h*'f-way up the rising 
curve (measured on the curve itself), thon producing the cooling curve 
backwards, and on it taking a point Q vertically above P. This point 
is the ideal temperature. It is suggested by the experiments that the 
ideal temperature 

19 maximum temperature reached 
the case is shown in the case of two such widely differing curves as 
E and C in Fig. 4, in which the ratios are as follows :— 


' Considering the first cause—conduction would simply tend to 
lower the temperature to which the bomb would rise if the sup- 
porting dises were non-conductors. 'The rate of loss of heat by 
conduction may be assumed to be proportional to the difference in 
temperature between the centre and circumference of the discs. 
Convection currents are not casily established in a closed space. 
When established the heat losses due to this cause are approximately 
proportional to the square of the difference in temperature between 


is a constant. "Tnat such is 


the bomb and the surrounding air. 
l ideal temperatur 890 
Qu EG e e PC o e c. 093 
maximum temperature reached 815 
ideal temperature 530 
Curve C, SER CA) atii = 1493 


maximum temperature reached 485 

The remarkably close agreement between the two figures can only 
be a coincidence, but it shows, nevertheless, that the ratio is practi- 
cally constant, and that one is justified in observing the highest 
temperatures reached. 

The curves in Fig. 3 show the effect of variations in the pressure 
of the gas introduced into the bomb. The experiment was made at 
four pressures, viz., 100, 150, 200 and 250 Ib. to the square inch. The 
coal samples weighed 0-4 gramme, the plotted values being the mean 
of three separate experiments, all of which agreed within themselves 


to 0-1 per cent. 
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It was found that with the exception of the experiment in which 
the lowest pressure (100 Ib.) was employed, the coal was completely 
burnt; in this latter experiment the combustion was also not so ' 
rapid, and hence the same high temperatures obtained with the 
other pressures was never reached. The experiments show that 
the values obtained agree amongst themselves to within 3 por cent. 
so long as the gas pressure was between 150 1b. and 250]b. per 
sq. inch. 

The curves plotted in Fig. 4 summarise some experiments made to 


The losses due to radiation at the comparatively low temperature 


The curves (see Figs. 3 and 4) obtained from a series of readings 
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the portions showing cooling are of the exponential type, and, 
secondly, that it is possib!e to deduce in a simple manner the tem- 
perature to which the calorimeter would have risen had there been 


This idcal temperature, so to speak, can be calculated by allowing 
for the loss of heat in each quarter minute of combustion, but as this 
loss is roughly proportional to the maximum temperature attained, 
the curves are practically of the same shape, allowing for differences 
of scale, so that this idcal temperature is a constant multiple of 
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determine the effect of variations in the weight of coal burnt. It will 
be observed that the maximum temperature takes place within two 
minutes from the time of ignition in the case of all the samples with 
the exception of the largest one (0-8 gramme), some ash left in the 
pan showing that in this case there was insuflicient oxvgen to give 
complete combustion. "This is brought out rather more clearly in 
Fig. 5, in which the galvanometer deflections in microvolts divided 
by the weight of the coal samples are plotted as ordinates, the weight 
of the coal as abscissa. The curve shows that the instrument gives 
a consistent value when the weights of the samples vary from 0-2 
and 0-6 gramme. 

All the above experiments were made with small coal briquettes 
made out of a well mixed sample of coal which had been tested by 
the National Physical Laboratory, and found to have a calorific value 
of 7.350 calories. 

Experiments have been made with materials of largely differing 
calorifie values, and the results have been found to agree excellently 
amongst themselves. Sugar carbon (calorific value 7,070), paraflin 
oil (14.000), end benzoic geid (6.330) have all shown that the detlec- 
tions of the galvanometer are proportional to the calories dissipated 
in the bomb. In the case of the instrument tested the dissipation 
of 100 calories gives rise to an E.M.F. of 105 microvolts. and. this 
value per 100 calories is found to be practically constant up to 
10,000 calories. 

As now constructed the bomb is made of cast-iron unprotected by 
any lining such as enamel or platinum. There should be no difficulty 
in fitting such a protective device, the only drawback being that such 
arrangements are apt to introduce temperature lag. 

The calorifie value of paraflin or petrol is determined in the manner 
originally suggested by Dr. Rosenhain, viz., by soaking a wad of 
filter paper (which has been weighed and the calorifice value of which 
is known) into the liquid under test. The sample is then weighed, 
being suspended by a cotton thread which is afterwards hooked on 
to the electric ignition wire of the calorimeter. In the case of petrol 
or liquids which evaporate rapidly a piece of tinfoil (the calorific 
value and weight of which has also been determined) is wrapped 
round the saturated wad. 

The scale of the galvanometer is divided in millivolts and also in 
calories on the assumption that a sample weighing 0-5 gramme has 
been burnt. There is thus no necessity to determino tho water 
equivatent of the calorimeter nor to read tho rise in temperature (as 
is usually done); the calorific value of the coal is found by a singic 
observation. A slide ru'e will readily convert the values obtained if 
a slightly different weight of coal has been used. It will be found that 
if the sample of coal has been weighed previously a complete experi- 
ment can be made in less than five minutes. 

The instrument is easy to handle, there are no fragile parts, and it 
is essentially a practical tool. 

I am indebted to Prof. Féry for lending me the instrument to test 
and for information he has given, and also to my colleagues in the 
Cambridge Seientifie Instrument Company. and my brother Mr. 
F. J. W. Whipple for many suggestions. lam especially indebted 
to Mr. W. H. Tait for the trouble he has taken over the experiments 
and for his suggestion of hanging the oil-saturated specimens from 
the ignition wire. 
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THE IMPEDANCE OF TELEPHONE RECEIVERS AS 


AFFECTED BY THE MOTION OF THEIR DIA- 
PHRAGMS.* 


BY A. E. KENNELLY AND G. W. PIERCE. 


Summary.— "The resistance and inductance of telephone receivers were 
measured at various frequencies both when diaphragms were damped and 
free, Calling the difference between these values the “ motional " 
Values, it was found that when the motional impedance is plotted vectori- 
ally the graph has a circular locus. An examination of the theory showed 
a number of interesting relations. . 


The authors undertook to measure tho resistance R, inductance L, 
reactance Le. and impedance Z=R +fLw, of various telephone 
receivers, overa wide range of frequencies (/ — w/27 cycles per second), 
in order to study the effect of change of frequency on the above- 
mentioned quantities, ' 

The measuring apparatus used consisted of a Rayleigh modi- 
fication of the Wheatstone bridge. The two ratio-arms of the bridge 
consist of equal non-inductive resistances. The telephone receiver 


ei ee dS dpud ddi 
* Abstract of a Paper read at the meeting of the British Association at 


Dundee, September, 1912. 


under test constituted a third arm. In the fourth arm was inserted 
in series an adjustable non-inductive resistance, and an adjustable 
inductance of constant resistance. In place of the bridge galva- 
nometer was a pair of head telephones, by which a silence balance 
could be determined. "Phe source of alternating current was a 
Vreeland * oscillator, supplied from 118 volt continuous-current 
mains. The alternating currents supplied to the bridge from the 
oscillator were very nearly sinusoidal, and of very nearly uniform 
frequency, which frequency was capable of being adjusted to any 
desired value between 430 and 2,400 cycles per second, by adjust- 
ing the capacity or inductances of tho oscillator primary circuit. 
By suitab!e adjustments, the voltage at the bridge terminals, and, 
therefore, at telephone terminals, was kept constant throughout 
each series of measurements. Tho telephone terminal voltage 
was mointained, in different series, at values between 0-3 and 
1-0 volt. 

It wes found that at or near the fundamental frequency of th? 
receiver dis phragm. the measured values of resistance and inductance 
in the receiver varied considerably according towhether the diaphragm 
was prevented from vibrating, t.e., damped (usually by pressing the 
finger on its centre), or was set free to vibrate. The differenca 
between the measurements with diaphragm damped and diaphragm 
free, was du» to the E.M.F. induced in the receiver windings by the 
motion of the diaphragm, on the principle of a reciprocating alter- 
nating-current motor. Consequently, the measurements were all made 
under two successive conditions, i.e.. dam ped and free. The damped 
values of resistance, inductance, reactance, impedance and power, 
represent. the normal values in the quiescent state; while the free 
values, corresponding thereto, represent the damped values as 
modified by the electro-dvnamic action of the diaphragm. 

Considering first the dam ped values only, it was found, as is indeed 
well known, that the resistance of a receiver increased with the 
frequency, while the inductance diminished. In the case of the 
receivers tested, which were typical standard instruments, it was 
found that over a considerab!e range of frequency the inductance 
diminished, as the resistance increased, proportionately ; or, that the 
product of resistance and inductance remained very nearly constant — 
a relation that does not appear to have been noticed. It was also 
found that the resistance conformed to a simple quadratic function 
of the frequency ; that is, it consists of a constant term—the resist- 
ance to continuous currents—plus a term proportional to the fre- 
quency, minu; a term proportional to the frequency squared. 

Considering next tho free values, it was found that when the 
impressed frequeney was near the lower limit of 430 œ, and also when 
it was near the upper limit of 2.400 co, the free values differed in- 
appreciably from the damped values. In other words, pressing the 
finger lightly on the diaphragm made no appreciable change in the 
measured resistance or inductance. As, however, the impressed 
frequency approached the natural fundamental frequency of the 
diaphragm, the diaphragm began to vibrate pereeptibly, emitting à 
loud note, and the free values began to differ markedly from the dam pel 
values. In the neighbourhood of resonance the free values passed 
through sudden fluctuations of resistance and induetance, with sharp 
maxima or minima; whereas the corresponding damped values 
showed no fluctuations, as the frequency was increased. The power 
absorbed by the receiver when free, as compared with that absorbed 
when damped, also reaches a sharp maximum in the neighbourhood 
of resonance. If the vector impedance of a receiver is plotted to 
resistance abscissee and resistance ordinates through a series of 
increasing frequencies, the damped values pursu^ a smooth curve, 
but the free values follow a closed loop in the neighbourhood of 
resonance ; so that at two widely different frequencies, the free 
impedance may be one and the same vector quantity, although 
the damped impedances may lie separated by a considerable 
distance. 

If we subtract the damped values from the free values of resistance, 
inductance, or their dependent quantities at the same frequency, we 
obtain what may be called the motional values of those quantities ; 
or the changes in those quantities as produced by the motion of 
the diaphragm. 'The motional resistancesand reactances of a receiver, 
when plotted independently as ordinates against frequencies 4s 
abscissas, go through certain characteristic sharp fluctuations im 
the neighbourhood of resonance which are very instructive, and 
which bear marked resemblances to corresponding curves of the 
optical index of refraction, and optical absorption, in an 
absorbent optieal medium in the neighbourhood of an absorption 
band. = 

If the motional inrpedance of a receiver is plotted veetorially, 1t 13 
found that as the impressed frequency increases, the graph pursues 
a circular locus, passing nearly through the origin of co-ordinates: 


that is, if the motional resistance is plotted along the axis of abscisst, 
* * Phys. Review," 27, p. 286, 1908. 
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and the corresponding motional reactance along the axis of ordinates, 
the points representing successive frequencies pass through a circle. 
At à very low frequency the motional impedance is practically zero ; 
or the point nearly coincides with the origin of co-ordinates. As the 
impressed frequency approaches the natural period of the diaphragm, 
the motional imp.dance increases in modulus, while advancing 
clockwise. At resonance, the motional impedance coincides with the 
principal diameter of the circle. At super-resonant frequencies the 
motional impedance dwindles again, and at very high frequencies 
practically disappears. This new and interesting vector phenomenon 
is illustrated in the figure for the particu'ar case of a standard form 
of Bell bipolar telephone receiver with 0-3 volt at terminals. The 
amall cireles indicate the observations at successive frequencies and 
the numbers attached to them are the angular velocities w pertaining 
thereto. Thus, it will be observed that at w=4,730 (f 754 c») the 
motional resistance is -- 67 ohms and the motional reactance — 36-3 
ohms ; whereas, at w= 4,880 (f=778 œ) the motional resistance is 
439 ohms and the motional reactance — 93-3 ohms. The large 
black circle conforms satisfactorily to the observations, and is the 
circular graph of motional impedance, for this particular instrument 
and terminal voltage. The radial scale of numbers attached to the 
inner rim of the circular graph show computed values of the angular 
velocities arranged for comparison. The principal diameter inter- 
sects the graph at or near w= 4,885 radians per second (779 c»), and is 
the resonant frequency, or natural vibration frequency of the 
diaphragm, in this instrument. The angle of dip of the principal 
diameter is twice the angie of lag of magnetic flux in the receiver 
magnets behind the alternating current through its coils. 


The first-approximation theory of the phenomenon has been 
worked out, and shows that the graph of motional impedance in a 
receiver, at constant terminal voltage, shou!d be a circle, when the 
impressed frequency is varied. The theory reveals a number of 
interesting relations. Thus, the magnitude of the motional impe- 
dance gee ph diameter, i.e., the size of the circ!e. does not depend upon 
the natural pitch of the diaphragm ; nor does the angie of dip of the 
principal diameter. These quantities ere determined by the electric 
and magnetic constants of the instrument. On the other hand, the 
value of impressed frequency at the frec end of the principal diameter 
is determined solely by the mechanical constants of the diaphragm, 
i.e, by its natural vibration frequency. Again, the spacing of the 
frequencies around the circle, with respect to the natural or diametral 
frequency, is determined solely by the mechanical damping factor 
ofthe diaphragm. A heavily damped diaphragm will crowd the succes- 
sive decades in w together; whereas a lightly damped diaphragm, of 
prolonged resonance, spreads them apart. The log. decrement per 
second of the damping, belonging to the diaphragm, can be read off 
the circular graph by inspection. In the case of tho figure, it is 
approximately 200; that is, if the diaphragm is set in vibration and 
allowed to coms to rest without electromagnetic interference, its 
vibration amplitude will fall to 1/«th, or to 36-8 per cent., in an 
Interval of time amounting to ;j45th of one second. 

The diameter of the circular graph has been found to be as much 
as 185 ohms in one case. In very weak instruments it may become 
80 small as to bo inappreciab'e. The dip-angie of the principal 
diametor has been found to range from 21:5 deg. in the case of an 
experimental monopolar instrument, to 93 deg. in the case of a 
'" Watch-case ” bipolar. Each receiver, or type of receiver, has its 
characteristic circu ar graph, from which many of its electric and 
mechanical constants can be doduced. 


CORRESPONDENCE. 


DRYING MOTOR WINDINGS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır : Referring to your remarks on the above subject in THE 
ELECTRICIAN, August 30th, p. 851, you may care to note that I 
employed the same device with success some years ago. Where 
induction motors operate in a very damp atmosphere, and the 
service is not continuous, then, if the period of rest is long enough 
to allow the motor to cool down, moisture will be deposited on 
the windings. No moisture can, however, be deposited if the 
windings are kept at a temperature above the surrounding 
atmosphere. To obtain this result certain Continental firms 
have used lamps, which were installed inside the stator casing, 
and switched on when the motor was not running. 

Our method was to use a small auxiliary transformer, bv 
means of which a low voltage 1s switched on to the terminals of 
the motor, when at rest, causing sufficient current to flow 
through the stator and rotor windings to give the required tem- 
perature rise. In the case of a motor with wound rotor and 
slip-rings, these are short-circuited before the low voltage 1s 
switched on. 

The power consumption is relatively very small, as is seen by 
the following example :— 

Motor 1,000 H.P., three-phase, 5,000 volts. 

Normal current, 97 amperes per phase. 

Short-circuit current with full voltage, 550 amperes per phase. 

When the motor is at rest and short-circuited the current re- 
quired to give 20?C. temperature rise is 34 amperes per phase, 
requiring a voltage of 350. The power taken from the line is 
only 4 kw., or 0-5 per cent. of the total power taken by the 
motor. A transformer would be required of 20 k.v.a. 5,000/350 
volts, or 14 : 1 ratio, which ratio would vary somewhat accord- 
ing to the size and design of the motor. an 

For drying out purposes a voltage 40 per cent. higher would 
be employed, giving 40°C. temperature rise. In this case a 
40 k.v.a. transformer 10 : 1 ratio would be used, and the power 
consumption would be 8 kw.—I am, &c., 

Manchester, Sept. 6. 


F. C. ALDOUS. 


THERMO-ELECTRIC PYROMETRY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I have read with interest the review by Mr. Robt. 5. 
Whipple of Mr. C. R. Darling’s recent book on ‘‘ Pyrometry," 
and in general would agree with the remarks in the review. 

With reference, however, to the relative advantages of the 
thermo-electric pyrometer and the resistance pyrometer in 
industrial work I desire to take issue with Mr. Whipple. 
I believe, from many years’ experience, that Mr. Darling's 
leaning towards thermo-electric pyrometers for industrial work 
is well founded. I also feel that the resistance pyrometer finds 
its appropriate field in accurate research work rather than in 
ordinary industrial use for the following reasons. 

The particular danger which is so often and wisely empha- 
sised in the thermo-electric method is that of the contamination 
of the wires by furnace gases and metal vapours, and this 
danger is most to be feared with the thermo-couples of the rare 
metals, platinum and its alloys. 

The effect of the contamination is usually found in a crys- 
tallising effect upon the wires, making them weak and brittle 
and altering their effective cross-section and resistance and also 
the E. M.F. ; and it is, further, the wires of pure platinum which 
appear to suffer most. 

But while this undoubted danger has to be guarded against 
when using thermo-electric pyrometers of platinum and ita 
alloys, the same danger exists, and to a greater degree, when 
using resistance pyrometers at similar temperatures and under 
similar conditions of exposure. Considerations of size and cost 
make it necessary almost invariably to use a smaller size of 
wire in the platinum resistance pyrometer than in the thermo- 
electric type. The effect of contamination in increasing the 
resistance is, therefore, more serious and more rapid than in the 
case of the thermo-couple. 


v 
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Further, the arrangement of the platinum resistance pyro- 
meter is such that the measurement depends solely upon the 
resistance of the fine platinum wire which is exposed to the 
temperature to be measured, all other resistances having no 
effect on the reading. In the case, however, of the thermo- 
electric pyrometer the resistance of that part of the wire which 
is exposed to the temperature to be measured is a very small 
fraction of the total circuit resistance. It will, therefore, be 
obvious that a given degree of contamination will have a 
larger effect in producing errors in the platinum resistance 
pyrometer. 

A numerical example will make this abundantly clear. 
Assuming that we have a thermo-electric pyrometer circuit in 
which the heated wires represent 5 per cent. of the total circuit 
resistance (a generous allowance). then a contamination 
increasing the resistance of the heated wires by 10 per cent. 
5 10 
100 * 100 
— (F3 per cent., reducing the reading to this degree. In the 
case, however, of the platinum resistance pyrometer, an increase 
of the resistance by 10 per cent. would cause an error in the 
reading of exactly this amount, making the pvrometer read 
high by 10 per cent. It is therefore evident, even neglecting 
the greater relative exposure of the thin platinum wires, that 
the resistance pvrometer is in greater danger from contamina- 
tion than the thermo-electric couple. 

An improvement offered by the thermo-electric method for 
industrial work is the ability to use cheaper alloys than platinum 
showing a further advantage of the thermo-electric method 
in cost as compared with the resistance method. So far as I 
amaware, it has not been found possible to use cheaper metals 
for resistance pyrometers, except for relatively low tempera- 
tures.—lI am, &c.. 

Letchworth, Sept. 2. 


would only have an effect upon the reading of 


CHARLES E. Foster. 


We have submitted Mr. Foster's letter to Mr. Whipple, from 
whom we have received the following reply :— 


TO THE EDITOR OF THE ELECTRICIAN, 


Sir: For accurate thermometric work all workers will agree 
on the importance of the frequent standardisation of both 
resistance thermometers and thermo-couples; and I believe 
that for temperatures about 1,000°C. there will be found little 
to choose between the behaviour of the two types of thermo- 
meters. After a resistance thermometer has been well annealed 
It remains practically constant. The same may be said of the 
platinum platinum-rhodium element, but in the case of the 
platinum platinum-iridium element the iridium is apt to 
sublime and to attack the pure platinum, thus lowering the 
E.M.F. 

In commercial practice one often finds that a resistance 
thermometer will continue to give reliable values to the end of 
its existence, whereas the values given by a thermo-couple 
under the same conditions and at the end of the same period of 
time are erroneous. It must also be remembered that in the 
case of practically all the resistance methods of measuring 
temperature the null principle is emploved, so that changes in 
the strength of the magnet, or the control of the galvanometer, 
do not introduce any error in the readings obtained : whereas 
in the galvanometer used with a thermo-couple such changes 
introduce errors of considerable magnitude. 

Resistance thermometers have an additional advantage of 
giving an open scale for the range of temperature for which they 
are adapted. I agree with Mr. Foster that there is a con- 
siderable field of usefulness for the bare-metal couple. but I 
think we must not blind ourselves to the fact that when we 
employ it we are using a second-grade weapon instead of a 
well-tried Damascus blade.—I am, &e.. 

Cambridge, Sept. 10. RonERT S. WHIPPLE. 


THE BRITISH ASSOCIATION AT DUNDEE. 


(FROM OUR SPECIAL 


Wednesday. September Ath. 


Everything points to the 1912 meeting as being likely to 
mark a new era in the history of the life of the British Associa- 
tion. The fact that Dundee is a long way off does not seem to 
deter members, but it seems to encourage them to leave 
their homes for a week of work and recreation. [t is 45 vears 


since the Association visited this town, and very few of those , 


here now attended the meeting nearly half a century ago. | 


Certain it Is, however that tl TS "exc S 4 1 e à EM ‘ ’ vi . . : 
nat PUn vem s-arteudance will duine .own president, Prof. A. Barr. Following Prof. Barr. Prof. 


exceed that at. Portsmouth last vear. This evening the pre- 
sident, Prof. E. A. Schäfer. read his address to a crowded 
audience in the Kinnaird Hall. and took as his subject the 
ortzin of life. The interest of the gathering was considerably 


increased by the announcement of Lord Provost Urquhart, ` 


to the effect that Mr. J. K. Caird, LL.D.. has contributed the 
sum of £10,000 to the funds of the Association. 

Unfortunately, Sir. Wm. Ramsay was prevented from being 
present and could not, therefore, introduce his successor to the 
char. Sir Archibald Geikie performed the ceremony, in the 
absence of last year's president. 


Thursday. Seplember 5th. 


Work commenced in good time this morning and by 10 a.m. 
most of the presidents of sections had commenced to address 
their sections. Abstracts of the addresses to Sections A, B 
and G appeared in our columns last week. In Section A 
(mathematical and physical science) Lord Rayleigh proposed 
a vote of thanks to Prof. Callendar. and in doing so said he 
thought that Carnot/s work had never been fully appreciated. 
His view was that the so-called second law of thermodynamics 
was much more important than the first. He was not sure 


CORRESPONDENT.) 


that the originators of the expression “ caloric " would quite 
agree with Prof. Callendar in his description. 

Following the address, a number of Papers were read and 
discussed, among them being " The Heating Effect of Radium 
Emanation and its Products.” by Prof. E. Rutherford and 
Mr. H. Robinson; and " On the Discharge by Ultra-Violet 
Light of High-Speed Electrons,” by Prof. R. A. Millikan. 

Section G (engineering) met after the deliverv of the Pre- 
sidential Address to Section A, and was then addressed by its 


W. M. Thornton read a Paper on the " Ignition of Gaseous 


. Mixtures by Momentary Electric Ares.’ 


! 


*, 


The author pointed 
out that the inverse of the gas-engine case—that is, under what 
conditions would single electric sparks fail to ignite gas— 
was of importance in coal-mining. His. Paper described. an 
investigation of the least currents, direct and alternating, 
required to ignite gaseous mixtures at different voltages and 
frequencies. The lower and upper limits of mixture within 
which ignition was possible were found to be 4:25 and 14 per 
cent. for fire-damp in air, 6 and 40 per cent. for coal gas. There 
was a well-defined maximum of sensitiveness to ignition at 
7 per cent. in the former, 8&5 per cent. in the latter. With 
direct. voltage the least igniting current was approximately 
proportional to the reciprocal of the voltage ; with alternating 
voltage the frequency was of more importance, and the current 
remained constant over a long range of voltage, being higher for 
methane than for coal gas. The energy of spark which would 
just ignite the most sensitive mixtures was about 0-10 joule, 
corresponding to the combustion of 37 c.c. of an 11 per 
cent. mixture of coal gas. — Single sparks therefore gave 
relatively poor ignition. It would appear from the results that 
when alternating current was used for signalling or where there 
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was no continuous sparking at a contact, the risk from elec- 
trical signalling in coal mines was extremely small. 
there was sparking, as at a vibrating contact, the apparatus 
must be enclosed in flame-proof cases, or be situated in places 
which could not be reached by fire-damp in mixtures BOpsoacne 
ing 4 per cent. 

The section concluded by listening to the substance of a 
report of the Committee on ' ‘Gaseous. Explosions.” | 


Friday, September 6th. 


Sections A and G combined this morning and had a Joint 
discussion on wireless telegraphy. It proved to be one of the 
best things that has happened at the British Association for 
some considerable time, and would have been still better if only 
more time had been allowed to speakers. Moreover. it was 
quite evident that other speakers would have contributed if 
opportunity had been given them. The absence of Sir Oliver 
Lodge was conspicuous, ‘and it was felt that he could have added 
very materially to the discussion ; indeed, Prof. S. P. Thompson 
was moved to express an opinion to this effect. The discussion 
was opened by Dr. J. A. Fleming and he proved as attractive 
and fluent as ever. Before he had reached the fringe of the 
subject his time was np and he had to give way to the next 
speaker. He confessed that very little was known of the nature 
of the waves used in long-distance wireless telegraphy—every- 
body knew how to do it, and that was about all. When working 
with Mr. Marconi on the problem of transatlantic work they had 
very little to go upon, so they followed the good old engineering 
rule of making a guess and multiplying by two. The first part 
of Dr. Fleming's remarks will be found in full elsewhere, and 
there is, therefore, no necessity to deal further with them here. 

Following Dr. Fleming came Capt. H. Riall Sankey, who 
conveyed the impression that he knew lots of interesting things 
but dared not divulge them. He apologised for the absence of 
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Mr. Marconi, who had intended being present, but had had to go | 


tothe Continent. With regard to the recording of messages. the 
Marconi Co. had got an instrument which would record 50 
words a minute, but he could not give any details. He did not 
know whether the Bellini-Tosi radiogoniometer was the last 
word on the subject, but he thought it must be very nearly so 
because by its aid they were able to locate long-distance stations 
to within a degree or two. The Marconi Co. were experiment- 
ing with the wireless telephone and had come to the conclusion 
that there were many possibilities in store for it. Neverthe- 
less, it must not be forgotten that the more practical a wireless 
telephone became, the less possible would it be. because. 1f many 
instruments were emploved, the individual voice would become 
indistinguishable. He was afraid that Dr. Fleming's suggested 
committee would be of no use until and unless it had unlimited 
capital wherewith to purchase long-distance apparatus. 

Next came Dr. W. H. Eccles, “he explained, with the greatest 
clearness, his theory to account for the bending of the waves 
which enabled them to follow the curvature of the earth. He 
said that the earth’s atmospheric envelope must be regarded as 
consisting of three lavers, ionised to different extents. Waves 
passing through the layer nearest the earth were refracted on 
passing from this to the next layer, and were reflected from the 
third laver. His theory, he maintained, accounted for the 
strange change in intensity of received waves, at sunset and 
sunrise, for just at these times there occurred a considerable 
electrical turbulence in the middle laver, due to the recom- 
binations of the ions in the upper at mosphere. This condition of 
ofturbulence was a travelling one, and therefore produced a fall 
in intensity for a short time. The " shadows " produced by 
mountains could easily be explained on his theory, and, of 
course, long waves were less affected by mountains because 
they were refracted more. 

Prof. G. W.O. Howe, who spoke next, said he saw no difficulty 
in the bending of the waves to follow the curvature of the earth, 
and proceeded to explain an ingenious analogy based on the 
transmission of alternating currents by met tallic wires. 

Prof. Silvanus P. Thompson said that in 1894 Sir Oliver 
Lodge showed wireless transmission at Oxford, and, but for him, 
all the diagrams on the wall that day would have been impos- | 
sible. He thought that Lodge’s w ork should not be lost sight of. 


kd Rayleigh said that, to him, the difficulty of the curving 
of waves round the earth’ s surface was very great. He was 
certainly in favour of the theory propounded by Dr. Eccles ; 
that seemed to bea very reasonableone. There were, of course, 
many things which still required a great deal of thought. For: 
example, why was it that the best transmitting antenna was 
not necessarily the best for receiving ? 

Prof. A. E. Kennelly referred io the daylight eect: He 
expressed himself as being strongly in favour of such a com- 
mittee as that suggested by Dr. Fleming. Wireless telegraph 
operators should be asked to co-operate by making observa- 
tions in their spare time. Apart from the great value of the 
observations, the scheme would serve to raise operators from 
the rank of professional to that of amateur. 

After one or two other speakers had addressed the meeting, 
the discussion was closed. and Section G returned to its own 
room. 

The first Paper was on ^ The Production of Electrical Oscil- 
lations by Spark Gaps Immersed im Running Liquids," by Dr. 
W. H. Eccles and Mr. A. J. Makower. We give this in another 
column. In reply to questions by Capt. Sankev, Prof. Howe 
and Prof. J. T. Morris, Dr. Eccles said that he had not employed 
more than 5 kw. He had had no trouble with the gas, which 
was merely led away to the atmosphere. Carbonisation of the 
oil was not serious. and the latter, therefore, was not renewed 
very frequently. They had not tried amyl acetate. 

Profs. Kenellv and Pierce then read a Paper on “ The 
Impedance of Telephone Receivers as Affected by the Motion 
of their Diaphragms,” and this was followed by a Paper no 
“The Electrical Measurement of Wind Velocities,” by Prof. 
J. T. Morris. The author of the latter Paper described a few 
of the methods now in use for measuring wind velocities, in- 
cluding the Pitot tube, and then dealt very briefly with an 
instrument devised by himself. It is, of course, a known fact 
that, if a wire of high temperature coefficient be connected in 
series with a galvanometer and a battery, and is placed in a 
current of air, then the wire will be cooled, its resistance will 
decrease, and the reading of the galvanometer will become 
greater. This arrangement works quite satisfactorily with 
wind velocities up to about 10 miles per hour, but bevond this 
point it becomes insensitive. The author then described an 
elaboration of this plan, in which the principle of the Wheat- 
stone bridge was employed, but this also proved insensitive 
beyond a comparatively small velocity. Finally, he devised 
a svstem in which the two wires forming the opposite sides of 
the Wheatstone net are of platinum and the other two of man- 
To opposite corners a galvanometer is connected in the: 
usual wav, while to the other corners there are connected a 
battery and ammeter in series with a variable resistance. The: 
bridge is first balanced when no current of air is passing; then, 
directly air begins to pass, the balance is upset. This 1s due to 
the fact that the resistance of the platinum branches goes up. 
while that of the manganin branches remains constant ; hence 
the required proportion no longer exists. Balance is restored 
by adjusting the variable resistance so as to alter the current 
flowing. According to Prof. Morris, this arrangement is sensi- 
tive over à very large range, and may be employed to measure 
velocities even as great as 200 miles per hour. 

[n reply to questions. the author stated that the amount of 
moisture in the air made no difference to the working of the 
apparatus. He had tried various kinds of wire instead of 
platinum, including copper, tantalum and tungsten. Nickel 
was very good in its electrolytic condition, but not otherwise. 
This concluded the business of the Section for the day. 

In the evening, the first evening discourse was delivered by 
Prof. W. H. Bragg, F.R.S., on " Radiations Old and New.” 


em» 


ganin. 


E] Monday. September 9th. 

After the week-end rest interval, a!l sections resumed their 
labours at 10 o’clock to-day, and there was evident a distinct 
falling off in both attendance and interest, although it was 
much less marked than has been the case in former years, 
Section A divided itself into two parts, one joining with Section 
M to discuss the relation of * Meteorology to Agriculture,” and 
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the other joining with Section B to discuss the '* Atomic Heat 
of Solids." At the conclusion of these joint discussions Section 
A divided again, one part devoting attention to general physics 
and the other to mathematics. The general physics part had 
Some very interesting Papers on its programme, but manv of 
them were purely *' pure science” and we, therefore, refrain 
from dealing with them at any very great length. Perhaps 
greatest interest attached tothe Paper by Prof. J.C. McLennan 
on " The Intensity of the Earth's Penetrating Radiation over 
Land and Large Bodies of Water." The author pointed out 
that the earth’s radiation possessed similar properties to those 
of gamma or X-rays, and its intensity was measured by the 
ionisation of the air. His experiments went to show that it 
was mostly contributed by soils and rocks. He had carried 
out experiments on an extensive scale in order to ascertain 
whether there was any diurnal or other variation, and he came 
to the conclusion that there was none. At Toronto, for ex- 
ample, he could trace a variation of not more than 3 per cent. 

for the last five or six years; hence it was fairly certain that 
bodies such as the sun and moon did not contribute much. An 
interesting point was the variation of radiation with altitude : 
If at ground level this was taken as 100 per cent., then at 
| metre high it was 98 per cent., 2t 10 metres 83 per cent.. 
at 100 metres 36 per cent., and at 1.000 metres 0-001 per cent. 
The figures obtained by «xperiment in. Toronto agreed very 
closely with those calculated. He, the 2uthor, was unable to 
understand the great variations reported bv observers in diffe- 
rent parts of the world, and he had taken the trouble to bring 
his own instruments over to Cambridge. where he found no 
variations. in spite of reports to the contrary from an English 
observer. He obtained ionisation values as follows: Cam- 
bridge 9-03, Midlothian 8:3, Toronto9-1; ona lawn, Toronto, 7:3, 

and on a lake 45. Figures obteincd on the Atlantic Ocean 
varied from 5-42 to 6-58. He thought the figure was higher 
indoors than out owing to the proximity of stones, bricks, &c. 
Also it was less on the water than on the land owing to the 
absence of rock, &c. In the cours?» of the discussion, Prof. E. 
Rutherford supported Prof. MeLennan in his no-veriation 
theory. He thought it very probable that the figure obtained 
on the water was due to the presence of material used in the 
«construction of the boat. 

The Hon. R. J. Strutt could not dismiss diurnal variation 
so easily as was done by Profs. McLennan and Rutherford. He 
thought that there undoubtedly was something of the kind. 
In reply to a question by Prof. Bragg, the author said he had 
not emploved a vessel whose parts were made of different sub- 
stances in order to ascertain the direction from which the 
radiations proceeded. 

The next Paper on the list was on " Magnetic Disturbances, 
Sun-Spots and the Sun's Corona," by the Rev. A. L. Cortie. 
Curves for the period 1898-1911 were compared of mean daily 
disc-area of sun-spots, mean daily range of declination and 
horizontal force, and yearly numbers of great and moderate 
magnetic disturbances. There was a general accord in the 
curves, but noticeable discrepancies, The sun-spot area and 
the magnetic declination rose to a maximum in 1905, fell in 
1906, and rose again to a subsidiary maximum in 1907. The 
horizontal! force, and the numbers of magnetic storms, mode- 
rate and great, rose steadily from 1905 to a maximum in 1907. 
From 1907 the sun-spot area declined, the fall from 1909 to 1911 
being particularly rapid. The number of great magnetic 
storms fell. but not so rapidly. But the rapid fall of the sun- 
spot curve, 1909-11, was accompanied by a marked rise in 
declination, horizontal force, and moderate magnetic distur- 
bances. In September, 1909, a magnetic storm of exceptional 
violence occurred. Six other great storms occurred in Sep- 
tember and October of the sime year. The recovery of mag- 
netic activity was heralded by thes> great storms. The 
monthly numbers of (he great and very great magnetic storms 
for 23 years, 1889-1911, exhibited decided maxima at the 
equinoxes. At such times the spot zones were parallel to the 
plane of the cchptic. When the spot-zones moved into the 
plane of the ecliptic great magnetic storms were more frequent. 
The coronal streamers were long, and were mainly confined to 


` 


regions adjoining the solar equator at periods of sun-spot 
minima. At such periods the prominences were also fewer, 
and their regions fell towards the equator. The long streamers 
of the solar corona were associated with the regions of promi- 
nence activity, while shorter plumed streamers—e.g., 1893, 
1901,1905—radiated from sun-spot centres. A series of spots 
and prominences occurring at frequent intervals would cause 
such streamers to be maintained for several solar rotations. 
Eclipse photographs—e.g.. 1889, 1901—showed that the general 
character was preserved for a considerable period. By the 
cumulative action of successive accretions, clouds of charged 
particles (electrons) might be formed at the ends of the strea mers. 
It was suggested that the entry of the earth into such clouds 
occasioned magnetic storms. Neveral streamers of the solar 
corona, accompanied cach by its attendant cloud of particles. 
would occasion two or more magnetic storms during the same 
passage of a spoi. regarded as an index of general solar activity, 
across the sun's dise. This accorded with observed facts, fitted 
in with the svnodie periodicity of magnetic storms, and pos- 
sibly obviated the great difficulties connected with the theory 
of the origin of magnetic storms as due to the projection of 
streams of particles from individual sun- spots. The zodiacal 
light extended from the sun along the ecliptic. 

"Other Po »pers in this section included one by Prof. E. Ruther- 
ford, on * The Origin of the Beta and Gamma Ravs from Radio- 
Active Substances,” and one by Prof. F. Soddy, on * A Machine 
for Drawing the Curves of Radio-Active Changes." 

Section G opened with a discussion on the Gas Turbine, 
which proved somewhat disappointing. The names of several 
eminent men were down in the “ Journal," but some of their 
owners failed to put in an appearance when the time came. 
The discussion wes opened by Dr. Dugald Clerk, F.R.S., and 
we publish the text of his remarks in another column. 

Sir Wm. H. White. who followed Dr. Clerk, said he was fully 
convinced of the advantages of rotary engines; any sceptic 
who happened to be on board a destroyer fitted with recipro- 
cating engines would soon be conyinced in this respect. He 
knew that Sir Chas. Parsons was in agreement with the ideas 
expressed by Dr. Clerk. Sir Alfred Ewing said he thought the 
problem was to find some material which would be likely to 
stand high temperatures. Prof. X. P. Thompson expressed 
surprise that carborundum could be used as a material for 
lining an explosion chamber. He also inquired whether it was 
really necessary to reduce the temperature by expansion to 
400°C., as much better effici iency would be secured if a higher 
temperature were permitted. Finally, he asked if Dr. Clerk 
knew anything of Mr. Ferranti’s work on the gas turbine. 
Another speaker observed that although the gas turbine was 
doubtless a very desirable thing yet there was still a large 
amount to be done in increasing the efficiency of steam turbine 
plant. He advocated wor king at a steam pressure of 400 lb. 
to the square inch and a temperature of 750°F. This would 
raise the thermal efficiency from 17 per cent. to 22 per cent. 
He knew that an efficiency of something like 36 per cent. was 
claimed for the Diesel engine, but then there was à very sub- 
stantial difference in the prices of coal and oil. 

In his reply, Dr. Dugald Clerk said he agreed with the last 
speaker that if only temperature and pressure could be raised 
there would be a substantial increase in efficiency. But, un- 
fortunately, there was a very great difficulty in the way. 
Parsons had been working at the problem and was fully aware 
of all the advantages, but he had found that cast-iron would 
not stand the temperature of 750?F. It behaved in a curious 
way and seemed to perish. Such a temperature was quite 
impossible. The best method of using high temperature steam 
was first to take all the superheat out of it by using it in an 
impulse turbine. High temperatures could be used for a short 
time in the laborator y but not for any length of time in practice. 
Also, he doubted whether the increase in efficiency would be 
so very great, for it must be remembered that higher pressures 
meant heavier generators. He fully shared Sir Wm. White's 
desire to get rid of the crank. There was, of course, still a 
great future for the steam turbine. About 1,100 million tons 
of coal were consumed annually, and only about 45 million tons 
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of oil, of which quite a small proportion was used for Diesel 
engines. Coal was the fundamental fuel of the world and 
would remain so for some time to come. He knew of Mr. 
Ferranti's experiments, but preferred to say nothing of them at 
present. 

The remaining Papers in Section G were of no electrical 
interest. 


Tuesday, September 10th. 


No Papers of any electrical interest were read in Section A 
this morning. In Section G, Prof. J. B. Henderson read a short 
Paper on “ Problems in Propulsion in Air and Water,” and in 
the course of his remarks he compared two converging vessels, 
under the influence of suction, to two floating magnets. Prof. 
Gibson who spoke in the discussion, asked whether this com- 
parison was general, and Prof. Henderson rephed that it was, 
so long as the distance between the vessels did not exceed two 
or three ships’ lengths. Mr. Mavor called attention to the 
ralue of the electric drive in enabling determinations to be made 
of torque and thrust on the propeller shaft. 

A Paper on “ Marine Propulsion by Electric Transmission ” 


was then read by Mr. H. A. Mavor. We hope to give this Paper : 


in full in our next issue. Sir William White, who opened the 
discussion, said he was very glad to know that Mr. Mavor advo- 
cated electric driving in some cases only, and did not urge its 
indiscriminate adoption. Some time ago he assisted in the 
construction of a working model of the s.s. " Mauretania," and 
this model was fitted with an electric drive. He had no hesi- 
tation in saving that it realised all Mr. Mavor's claims. He 
would certainly be prepared to employ the same method again 
if necessary. The English Admiralty was merely waiting for 
the U.S. results. A point that Mr. Mavor had not made clear 
was that the turbines of the " Jupiter " were being changed 
because they were not quite satisfactory. He knew that Mr. 
Emmett was prepared to remove all the electrical gear if it did 
not fulfil expectations. In his opinion, the risks of the electric 
drive were now largely eliminated. It is true that there were 
people who thought that the employment of large electrical units 
in the confined space of an engine room involved risks that had 
better not be taken. 

In reply to Prof. Howe and Prof. Marchant, Mr. Mavor said 
there were no disadvantages about the electric drive. The 
capital cost was about 10 per cent. greater than that of the 
direct drive. He was glad to be able to say that a number of 
eminent shipping men were now taking an active and practical 
interest in the matter. The saving in the weight of the machi- 
nery might not be very great. but the saving of weight of fuel 
was very considerable, especially on a long voyage. Of course, 
the matter was entirely different for cross-channel vessels. The 
necessary weight was about the same as that of the direct-drtive 
plànt, because the efficiency was higher. So far as the geared 
turbine was concerned, he believed that the weight of machi- 
nery in that case was about equal to the weight of the plant 
for electric drive; so also were the efficiency and cost. 

This concluded the work of the section for the day. 


Wednesday, September 11th. 


Interest in the work of the Section has been maintained to an 
astonishing degree this year, and this morning some Papers 
were heard by quite large audiences. Section A commenced 
with an interesting Paper by Dr. S. R. Milner on “* The Current- 
Potential Curves of the Oscillatory Spark.” The author 
explained that the photographs of current-potential curves of 
the oscillating spark which he showed to the Section were taken 
by making use of the simultaneous electric and magnetic 
deviations at right angles of a beam of cathode rays, the 
magnetic deviation being produced by the spark current, and 
the electric by the P.D. of the spark. The curves thus traced 
out by the cathode rays gave the spark current as ordinates 
plotted against the P.D. as abscisse, and as a sort of charac- 
teristic curve of the spark which gave much the sime infor- 
mation as simultaneous current time and potential-time curves 
of the spark, but it was much easier to obtain than these. 

he object in using cathode rays as an indicator was, of course, 


the absence of inertia, so that the effects were quite ancom- : 


plicated by any lag. The arrangement adopted was as follows : 
The primaries of two induction coils and an automatic mercury 
break were connected in series, so that both coils were operated 
simultaneously by the break. At each break one coil (A) sent 
a volley of ravs from the cathode of the vacuum tube, and of 
these a narrow pencil, cut off by two metal screens forming the 
anode and containing holes | mm. diameter, fell on a screen and 
gave a bright spot of light. The screen was formed of pow- 
dered willemite on a glass plate, sealing-waxed to the end of 
the tube. The other coil (B) simultaneously charged up a 
battery of Leyden jars until a spark occurred across a gap 
between spherical brass electrodes. The discharge current 
passed through inductance coils, one of which was arranged 
so that the magnetic field of the current deviated the cathode 
rays in a vertical plane; and two plates were fitted in the tube 
so that an electric field between them gave a horizontal 
deviation. Under certain conditions the curves obtained were 
spirals, but the spirals due to successive sperks did not repeat 
themselves exactly on the screen, and it was difficult to get 
good photographs by long exposures with a camera. The 
figures were photographed by simply placing the sensitive 
plate in direct contact with the back of the fluorescent screen. 
There was ample light by this method to photograph the spirals 
due to single sparks, although naturally the definition suffered 
a little. 

The next Paper was by Dr. Swann on “ A case of Anomalous 
Conduction in a Solid Dielectric," and towards the end of the 
Session, Dr. W. G. Duffield showed some photographs of a 
deposit upon the poles of an iron arc burning in air. 

The morning was a busy one for Section G, and this accounted 
for the poorness of the discussions. Prof. E. G. Coker com- 
menced the proceedings with a Paper on * The Experimental 
Determination of the Stresses in Springs and other Bodies by 
Optical and Electrical Methods.” Usually, the chief difficulties 
in determining the state of stress in a body arose from the 
great variations of stress intensity which occurred owing to its 
complicated shape and the loading ; and, further, in the case 
of springs where plates were built up into a matrix, the rubbing 
friction between the surfaces was usually considerable enough 
to render the assumptions of perfect elasticity of the whole 
body somewhat unreliable for purposes of calculation, 
although eaeh plate might be regarded as fulfilling the elastic 
conditions perfectly. Methods of experiment were described 
by optical and electrical methods of general application to 
stress problems. In the first method, models of springs were 
constructed of transparent materials for which it was shown 
that the stress distribution was very similar to that in steel. 
These models permitted of determination of the difference 
of principal stresses at any point, and an important result was 
that the optical effect of a pure shear was proportional to twice 
the numerical value of one of the principal stresses. Examples 
of plate springs and flat-coiled springs were considered in 
detail, and the general distribution of stress illustrated by 
diagrams and natural-colour photographs of springs viewed in 
polarised light. The second method depended on the fact that 
steel and other metals, when subjected to stress within the elastic 
limit, experienced a change of temperature—a diminution for 
tension stress and an increase for compression stress—propor- 
tional to the stress. The effect at any point, therefore, was 
due to the sum of the principal stresses, and in cases of pure 
shear the effect was zero—a noteworthy difference from the 
first method. Examples of tension, compression, bending, 
and shear experiments were described showing the applications. 
of the electrical method. The Paper described some attempts 
to utilise the difference in the electrical condition of stressed 
and unstressed metals for determining the stresses in materials. 

Next came a Paper on “ Alternating Load Tests,’ by Mr. 
B. P. Haigh, to which we shall refer in some detail in a later 
issue. This dealt with the testing of wire specimens under 
pulsating loads, the pull being applied in a sine wave by a 
machine comprising an electromagnet supplied with alternating 
current. The pull of such a magnet varied between zero and 
a maximum in a sine wave with twice the frequency of the 
alternating current supplied, and the maximum pull was pro-' 
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portional to (EC), where E and C were respectively the 
voltage and frequency of the current. In the course of the 
discussion a speaker asked if the instrument was intended for 
fatigue work. In the case of testing bridge materials varying 
degrees of stress were desirable. He asked also whether the 
author had made any experiments comparing high frequencies 
with low frequencies. Prof. Henderson inquired if the current 
curve was not bound to be affected by the hysteresis of the 
circuit, considering that the E.M.F. had a sine curve. Prof. 
. Marchant asked if the author had observed any rise of tem- 
perature just before the wire broke, an effect which, if it oc- 
curred, might be regarded as analogous to the rise of energy 
absorption, just prior to breakdown, during the test of a dielec- 
tric. Mr. Haigh, in reply, said he was unable to give an answer 
to Prof. Marchant's question, but that he was going to make 
some further experiments to deal with that particular pomt by 
fixing thermo-couples to the wire under test. 

Prof. E. Wilson then read his Paper * On Exposure Tests of 
Light Aluminium Alloys,” and was followed by Mr. R. S. 
Whipple on “ The Féry Bomb Calorimeter.” At the end of the 
sitting the Paper by Prof. E. Wilson, Mr. B. C. Clayton and Mr. 
A. E. Power, " On the Importance of Previous Magnetic History 
to Engineers,” was read. Our readers will find these three 
Papers elsewhere in the present issue. | 

With regard to the Dundee meeting, taken as a whole, there 
can be no doubt that it has proved an unqualified success. The 
attendance has been nearly double that at Portsmouth last 
year, and the quality of the work done is very superior to that 
for several years past. It is felt on all hands that much of the 
success of the meeting is due to the hospitality extended to 
visitors by the citizens of Dundee, and the visit will long remain 
as a pleasant recollection in the minds of those who were privi- 
leged to attend it. 

The Association meets at Birmingham next year, and in 
Australia in 1914, while provisional invitations for the following 
two years have been received from Newcastle-on-Tyne and 
Manchester. | 


ON THE IMPORTANCE OF PREVIOUS MAGNETIC 
HISTORY TO THE ENGINEER.* 


BY ERNEST WILSON, B. C. CLAYTON AND A. E. POWER. 


A good deal has been written upon the subject of previous mag- 
netic history ¢ and the present, Paper compares results obtained from 
a 3 kilowatt, 60-frequencv transformer with those obtained by 
the ballistic galvanometer method. 

By aid of a point to point method the curves of impressed voltage 
and current in the primary coil of the transformer were observed. 
The frequency in all cases was 59 and the transformer was not loaded. 
The transformer in any one experiment was first carefully demag- 
netised by gradually reducing the current in its primary coil from a 
value corresponding to the previous history force to a very small 
value and then allowing the alternator to slow down and come to 
rest with its exciting current still on. Care should be taken with the 
frequency in such tests that the voltage of the transformer is not 
raised beyond safe limits. The curves of impressed voltage and 
current were then obtained for the given chosen value of the 
maximum magnetic induction B. The alternating current was then 
cut off, and such a current passed through the secondary coil from a 
set of storage cells that the force H was about 26 C.G.S. units. 
This force was then removed and the alternator again switched on, 
and curves of impressed voltage and current again observed. The 
value of B in this last case was not exactly equal to that in the 
former, but this difficulty was got over by plotting curves and 
interpolation. 

In the figure the curves 1 and 2 show the percentage increase in the 
Watts and primary magnetising current respectively in terms of the 
maximum magnetic induction B after the application of the previous 
magnetic history force. The effect is so stable that no change was 
produced after running the alternator for the purpose of observing 
the curves, and it is possible that in certain cases, for instance, in 
the current transformer, these effects may have considerable im- 
portance. It will be seen that the watts due to magnetic hysteresis 


* Paper read before Secti;n G of the British Association at Dundce, 
September, 1912. 

t See “Jour.” Inst. Elec. Eng., Vol. 34, Pt. 170, p. 55. Roy. Scc. 
“ Proc," A, Vol. 83, 1909, p. FE. Phys. Soc. © Proc," Vol. XXIIL, 
Pt. 4, June 15, 1911, and Vol. XXIV., Pt. 5, June 28, 1012, 
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and eddy currents are increased 30 per cent. or more and the mag- 
uetising force is increased by nearly 50 per cent.’ when the magnetic 
induction has a value of about 300. So far as ordinary power trans- 
formers are concerned, in which higher values of B are used, the effect 
is less pronounced. With the value of D,5,300 the percentage 
increases in the watts and magnetising current respectively aro 1-4 
and 9-5. | 

Turning to ballistic galvanometer experiments, in the case of 
Stalloy and Lohys it will be seen from the figure that the percentage 
increase in the ergs per cycle per cubic centimetre end the mag- 
netising current due to the application of a previous history force of 
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about 26 C.G.S. units, vary very much in the same way and confirnr 
the results obtained withthe transformer. In Stalloy the ergs increase 
by as much as 45 per cent. for B 500, and the magnetising current 
85 per cent. for B 150, on the values these magnitudes would have if 
the effects of previous history force were wiped out by careful 
demagnetisation. 


ELECTROLYTIC ANALYSIS WITH PLATINUM ELEC- 
TRODES OF LIGHT WEIGHT.* 


RY F. A. GOOCH AND W. L. BURDICK. 


The present cost of platinum, which is tho idea! substance for 
anodes and cathodes in most processes of e'ectrolytic analysis, is 
now so considerable that many attempts have been made to sub- 
stitute for that metal other less expensive materials. Medway + has 
shown that a crucible of silver may replace tho platinum crucible used 
as a rotating cathode in determinations of copper; Sherman $ has 
proposed the use of tin vessels for cathodes in severa! processes ; 
Turrentine § has shown that dishes of graphite saturated with 
paraffin may be of service for approximate purposes ; end other 
devices have been suggested. No material has, however, been found 
so suitable for general electrolytic work as platinum. Our attention 
has been directed, therefore, to the devising of forms of apparatus 
which, while suited to the purposes of exact electrolytic enalysis, 
require the lcast amount of this expensive material. We have ex- 
perimented, first, with thin films of p!atinum deposited upon glass, 
ind, secondly, with diminutive electrodes of platinum gauze or foil 
of ordinary thickness and stability. All theso electrodes wore 
designed for use as rotating cathodes, with a view to securing the 
best and most rapid deposition. 

Electrodes of Platinised Glass.—Tho ordinary method of making 
glass electrodes (which consists in painting glass with the usual 
platinising solution, drying the coating for a long time in the current 
of warm air above a low flame, and finally heating strongly, even to 
redness) does not produce films of platinum sufficiently adherent for 
service as the cathode in the electro-deposition of metals. Such 
films flake off in the electrolytic process and are removed fron the 
glass when the deposited metal is subsequently dissolved by a suit- 

* Abstract of an article in the * American Journal of Science. 

t * American Journal of Science ” (4), xviii, 180. 
X "Jour. Am. Chem. Soc," xxix, 1065. 
§ "Trans." Am, Electrochem. Soc., xv, 505, 1909 ; xvii, 303, 1910. 
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In actual use the cell is pushed downward as far as possible, and is 
held rigidly. To prevent possible loss of liquid by spattering, à 
collar (conical) cut from a funnel or (concave) made from a perfo- 
rated and split watch-glass, is set upon the rim of the thistle. The 
glass rod of the cathode is fixed to the motor shaft, and is rotated at 
about 300 revs. per min. 

At the end of the electrolysis the cathode is disconnected from the 
shaft and washed in the cell Loose particles of the deposit are 
allowed to settle, and the supernatant liquid is decanted. After 
washing by decantation with water, ‘and finally with alcohol, 
the cell and cathode are dried in the air bath, and weighed. Data 
and results of the procedure applied to copper sulphate, standard- 
ised by means of the rotating crucible, are given in the article, 
and show an error varying from — J, of 1 per cent. to + 3 of 
l per cent. The difficulty of washing thoroughly by decantation 
without loss of any loose particles, and with complete removal of the 
washing liquid so that the drying process need not be prolonged un- 
duly, is considerable. To meet this difficulty we mako use of a little 
filter tube made by fusing the end of a lead glass tube, flared slightly, 
to a little disc of platinum foil perforated by a sharp point, the rough 
edges of the perforations being turned outward. By applying the 
suction of the filter pump to the open end of the tube, and dipping 
the dise end into an emulsion of asbestos, a felt of asbestos is depo- 
sited upon the perforated disc. The tube and felt may be dried, and 
even ignited, without difficulty. This litt!e reverse filter is dried and 
weighed with the cell and cathode ready for use. 

The construction of the whole apparatus is very simple and its use 
very easy. The weight of stand, cell, cathode, and filter tube 
together need not exceed 17 gms. to 18 gms.; and that of the 
platinum used need not be more than 1 grm. The results are best 
and most rapidly obtained when the cathode is rotated, but this 
device may be relied upon to yield reasonably accurate determinations 


when a rotating motor is not available, 


able reagent. It was found, however, that a much more closely 
adherent film may be obtained when a viscous mixture of glycerine 
and dry chloroplatinic acid is substituted for the usual plating 
solution. The mixture is applied by means of an asbestos swab to 
the glass previously raised to a temperature suffieient to volatilise the 
glycerine immediately, and the resulting film of metal is burned into 
the glass at the softening point of the latter. Various forms of 
electrode suitable for use as rotating cathodes werc made in this 
manner, and tested. A straight tube with open end, and ordinary 
test-tube, the bulbed tube, and the cup made from a thistle tube are 
all serviceable ; but the last, shown in Fig. 1, is most convenient in 
use. This electrode is easily made by platinising the thistle T of a 
lead glass thistle-tube about 3:5 cm. in diameter, and then drawing 
out and sealing off the straight tube at its junction with the thistle. 
The electrode is fitted to a perforated rubber stopper s, which is 
slipped tightly over the vertical shaft of the motor. Thc shaft carries 
the current, and the electrical connection is made between the shaft 
and the platinum film p by means of foil f attached to the former and 
wire w twisted about the latter, the wire and foil being pressed into 
contact between the glass and the stopper. Before using, the elec- 
trode is rinsed thoroughly in hot nitric acid, washed with water, 
dried in an air bath, and weighed. 

Particulars of some tests in which these electrodes were used are 
given in the article, and show that the inexpensive apparatus de- 
scribed is capable of yielding good results (the average error wes one- 
third of 1 per cent. in the case of the thistle tube, and one-tenth of 
I per cent. in the case of the platinised test tube). The chief diffi- 
culty was in the tendency of the film to disintegrate when the de- 
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LONDON GOODS CLEARING HOUSE SCHEME. 


At a meeting of the Railway Club. London, on Tuesday evening, 
Mr. A. W. Gattie read a Paper on his scheme for the erection and 
electrical equipment of a goods clearing house in London, the organi- 
sation of services of motor vehicles for the collection and distribution 
of goods and the construction of railway lines connecting the clearing 
house with the present trunk railways and new tube railways 
designed further to facilitate the reception and dispatch of goods. 

The Paper, which in some respects was necessarily similar to 
those previously read by Mr. Gattie on the subject (and reported in 
previous issues of THE ELECTRICIAN) dealt more particularly with 
the question: ‘ Will the proposed clearing house benefit the railway 
companies and their employees?” The Secretary of the Amalga- 
mated Society of Railway Servants had written to the New Trans- 
port Co. answering the question in the affirmative. The author 
claimed an analogy between the present successful operation of the 
bankers' clearing house system and the projected goods clearing 
house scheme, the main point being the economy secured by all 
vehicles used having a full load on both inward and outward journeys. 
and the consequent elimination of unnecessary vehicles. If 40 
bankers each called on the other 39 the total number of visits would 
be 1,560, but as each banker called at the same place 1,520 visits were 
saved, and it was claimed that the goods transport scheme would 
effect a similar economy of labour. The clearing house system would 
obviate 700 daily train journeys over London metals, in addition to 
the great saving in road traffic. Mr. Edgar Harper had estimated 
the profits at £9,295,948 per annum, but this did not include the 
economies due to elimination of shunting, the reduction of the number 
of vehicles employed and the redemption of land occupied by goods 
stations which would be unnecessary under the new system. Some 
critics had said the scheme was impracticable, but the real objection 
was that the expenditure on railway material would be reduced by 
many millions per annum, which meant a reduction of income to 
certain firms. The machinery in the clearing house would unload and 
reload a train in a quarter of an hour, whereas the goods waggons 
under the present system were only mobile for 3 per cent. of their 
time, the remainder of their existence being almost entirely passed 
at the terminals, and the profits earned by haulage were being 
absorbed by expenditure on terminals The chief goods manager of 
one of the largest railways had suggested a conference in which he 
would discuss the question of the clearing house with the chief goods 


posited metal is subsequently dissolved off the electrodes, so that 
after a few successive determinations the film needs to be renewed. 
There is, moreover, some tendency to the disengagement of particles 
during the process of electrolysis, and this no doubt accounts in great 
measure for the negative errors noted above. The weight of plati- 
num in the films used in the experiments described above did not 
exceed 0-2 grm. spread upon a surface of approximately 20 sq. em. 
It is probab!e that the slight losses due to the cathode disintegration 
in the course of an analysis might b» reduced by the use of the filter- 
ing device described below; but the use of small electrodes and a 
weighable cell proved to be so much more convenient that the experi- 
ments with the platinised glass were carried no further. 

Electrolysis with Small Electrodes in a Weighable Cell.—If the cur- 
rent directly employed in electrolytic analysis is high, as is inevitable 
in rapid processes in which small electrode surfaces are employed, 
the deposits of metal lack compactness and are likely to be disen- 
gaged from the electrode. The apparatus here described was devised 
to retain and gather the detached materia! so that it may be weighed. 
with the remainder of the cathode deposit. The device shown in 
Fig. 2 consists of a 35 cubic em. cell C made from a thistle tube. The | 
anode a is a small piece of thin platinum foil, about 1 cm. square, 
welded to a platinum wire w' which is sealed into the thistle, as 
shown. The cathode c consists of a disc of gauze or foil, also about 
l em. square, carried by a rod 7 of lead glass which is fused into tho 
meshes of the gauze or into a central hole in the foil, an arrangement 
that gives great rigidity without the use of much platinum. The elec- 
trical connection between the dise cathode and the shaft, which carries 
the current, is made by a platinum wire w”. A stand s,of spring brass, 
holds the cell during the process of electrolysis, and a similar lighter 
stand (best made of sheet aluminium) serves to support the cell and 
contents upon the balance pan. In order to show details clearly, the | managers of two other railway companies, 

Mr, Gattie then gave some particulars of the location, size, con- 


cell is represented in tho figure as resting lightly upon this frame. 
| a2 
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struction, equipment and approaches of the” proposed clearing 
house, and related some instances of delays in delivery of goods 
occurring under present railway conditions. After answering some 
questions, Mr. Gattie was accorded a vote of thanks for his in- 
teresting Paper. 


LONDON TUBE RAILWAY COLLISION. 


~ A Board of Trade inquiry was opened on Monday by Lieut.-Col. 
H. A. Yorke into the collision which occurred on the 4th inst. at 
Caledonian-road Station (London) on the Great Northern, Piccadilly 
& Brompton Railway. 

JOHN MERCER, motorman of the train which was standing in the station 
stated that on the day of the collision he went on duty at Hammersmith 
at three o'clock, having been off duty since 12:30 the night before. He 
took a train of three cars to Finsbury Park, where another car was added. 
He made two trips to Hammersmith and back, and everything worked 
satisfactorily. It was on the third trip that the collision occurred. He 
left Finsbury Park at 7:21, and stopped at Gillespie-road. Just after 
leaving that station the circuit-breaker blew out. He reset it, but again 
it blew out. He then cut the front motor out of action and tried to drive 
with only the motor at the rear of the train. That, however, was not 
working, and, once more repairing the defective circuit-breaker, he got to 
Caledonian-road. The usual time for stopping at the station was from 
15 sec, to 30 see., but he had been about 1 minute there when the collision 
occurred. He had had the same trouble with the motors before and 
knew how to deal with it. Up to Caledonian-road he had been running 
to time, his speed from Cillespie-road having been between 20 and 25 
miles an hour. When the collision occurred he was going towards the 
rear motor, and when at about the centre of the ‘train he heard an unusual 
noise. Looking up he saw a train approaching at the rate of about 18 
or 20 miles an hour. He did not see the motorman, but as the front 
part of the leading car entered the station he heard him apply his brakes 
with full foree. The force of the impact drove witness's train forward 
about three-quarters the length of a car. When the brakes were applied 
the distance separating the trains was about 110 ft. He returned to 
his ©“ cab,” and applied the short-circuit device to the rail, which would 
have the effect of cutting off the current, but he found that the current 
had already been cut off. Witness then went back and saw the motor- 
man of the other train, who said, " What were vou doing there, Jack * 
the ‘stick? was of." The two rear cars of witness's train were damaged, 
but the other two were all right, end were driven to the depot under their 
own power. ‘The lights in the station remained alight ; it was only 
the lights in the train which went out. The lights on the platform gave 
ample light to enable the passengers to get out. He had never found 
the signals off when he would have expected them to beon. Witness said 
that he heard a motorman some time ago say that he expected a signal to 
be on when it was off, but did not know at what station that was. 

WILLIAM GEORGE GRAHAM, gateman on the colliding train, said that 
after they left. Holloway-road nothing unusual occurred till the colli- 
sion at Caledonian-road. He did not notice any slowing down on ap- 
proaching Caledonian-road. When the collision occurred the train 
parted between the second and third ears, and he remained on the end 
platform of the second car. The train wes not crowded. He forced the 
gate open and assisted the passengers out. The ironwork of his car was 
badly damaged, but he could not speak about the leading car. He 
could not say at what speed they were running at, but it was nothing 
unusual. 

FREDERICK READ, also a gateman on the colliding trein, said that up to 
the time of the accident everything was working as usual. The first he 
knew of anything being wrong was the sudden stop at Caledonien-roed. 
He did not feel the brake applied. The motorman said, '* Lean aot make 
it out ; the signals were clear.” 

JOHN (CHARLES Lee, driver of the train following the colliding train, 
said he was booked to pass Hollowav-road and York-read. The Cale- 
donian-road home signal was against him. so he stopped. There was no 
doubt about the signal ; it was perfectly clear. About 10 minutes after 
he stopped he learned that something had happened at Caledonian-road. 
The passengers walked back to Holloway-road. He could not move his 
train, as the current was cut off. There was a" repeater ” signal for the 
Caledonian-road “ home " signal, and that was at danger. He did not 
stopat it; it was not usual to doso. The “ repeater " signal was merely 
to tll them the condition of the ** home " signal. He put off the motor 
and coasted to the * home " signal, where he stopped. His train was in 
darkness save for the oil lamps which were kept burning in the carriages. 
He hed never found a signal © off " when he expected it to be “ on." 

dJ. PENDREY, a porter, said he saw a train enter Caledonian-road station 
While another train was standing at the platform; the on-coming train 
did not look as if it was going to stop at the station, and he signalled with 
his arms to the motorman. He did not hear the brakes applied, and did 
not notice any reduction in speed until the collision. 

Harry LicuTLEY, stationmaster at Caledonian-road and Holloway- 
road stations, said that he was summoned to Caledonian-road by 
telephone, and on arriving there noticed some smoke issuing from the 
staircase, He examined. both trains to see that all the passengers had 
been got out. "Phe signal was at danger. He examined the" home ” 
signal and 7 train-st p," and found th it they were all right. 


Col. Yorke: Have vou known this signal fail ?—It is on record that 
it went to “ danger " when it should have been at ‘ clear." : 

Have you ever known it go to “clear ” when it should have been at 
' danger " *—No, sir. 

Mr. A. R. Cooper (engineer of the line): We have a record of the signal 
failing on Jan. l and Jan. 2. On both occasions it remained at '* danger ” 
when it should have gone to “ clear.” 

Col. Yorke: Have vou known a “ train-stop " fail *-—Yes; on two 
occasions, and on both it remained at danger and stopped the train when 
it should have let it pass. Those failures were all in the right direction. 

WILLIAM Morgan, car repairman, said he examined the “ trip-cock ” 
of the Jeading car of the colliding train, and found that it was in a vertical 
position, showing that it had not struck the ''train-stop." Had the 
'" train-stop " been at danger it would have engaged the “ trip-cock," 
and epplied the brake. The train equipment was in order. The only 
opinion as to the cause of the accident he could form was that the signal 
and also the “ train-stop " were off. He had never known a signal to be 
off when it should be at '* danger." 

Mr. A. R. McCAaLLUM., assistant to the chief mechanical engineer, said 
that the cars of the colliding train hed only been in service one day since 
being overhauled. 

W. LAUTERBACH, brake fitter, said he examined the brakes on the night 
previous to the collision. The “ trip-cocks " of that particular train were 
tested on Aug. 20 or Z1. : 

WirrLiAM Davis, inspector of lines, said he examined the Caledonian- 
road “ home ” signal and *' train-stop " on Aug. 31, and found everything 
working satisfactorily. 

A. W. Simons inspected the home signal and train-stop at Caledonian- 
roed shortly after the accident. Both were at the danger position, and 
were in working order. 

The further hearing was adjourned for the attendance of motorman 
Williams and conductor Richardson, of the colliding train. It was inti. 
mated that in about three weeks they would probably be well enough to 
give evidence. 
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LEGAL INTELLIGENCE. 
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F. Hodgson v. Wm. Boa. 


In the City of London Court on Friday, plaintiff sucd defendant for 
£16. 4s. 10d. (15 guineas damages for breach of contract and 9s. 10d. for 
carriage). 

It appeared that defendant offered plaintiff 280 primary battery cells 
at is. tłd. each. Plaintiff bought them as new, paid for them in advance 
at defendant's request, and then found that many had been used before, 
the majority being practicelly useless, 

Defendant denied this, and said the cells were quite good. He did not 
sell by sample ; the cells which had been used could have been recharged; 
he did not sell them as new. He bought them from the Government as 
they came from the Royal Military Engineering School, Chatham. He 
peid 9 guineas for them, and their original cest to the Government was 
5s. each, or £70. Plaintiff could not expect absolutely perfect goods for 
Is. 11d. each. 

Judge RENTOUL said the charge egainst defendant was practically a 
charge of fraud. 

Defendant said it looked like it, but it wes nothing of the sort. He 
bought them from the Government innocently enough ; he believed that 
all the cells would be usable by plaintiff, more or less. 

Judge RENTOUL inspected the cells, and said some of them were good, 
but not many. Defendent had bought Government stuff, and it turned 
out to be bad. He did not think the authorities knew the condition, end 
the Government might. meet. defendant. He hoped they would. He 
found for pliintiff, but without costs, 


J. M'Donald v. Balfour, Beatty & Co. 

At Dunfermline Sheriff Court last week Sheriff Umpherston closed the 
record in this action. l 

Pursuer sued for £500 at common law or, alternatively, £236 under the 
Employers’ Liability Act in respect of the death of his son Alexander, who 
was employed as a plumber by defenders. It appeared that on Dec. 14, 
1911, deceased was killed by an electrie shock at the East Wemyss sub- 
station, through touching an ex posed portion of an electric cable. Pursucr 
avers that the cable ought to have been protected by à fence. Defenders 
plead that there was no necessity for a fence, as deceased had no business 
to be near the cable or to interfere with it in any way. 


Tramway Disputes and Arbitration in Australia. 


When the Commonwealth Court of Conciliation and Arbitration re- 
sumed its sittings in August the President (Mr. Justice Higgins) was in- 
formed thet the negotiations between the Australian. Tramway 
Employés’ Association and the Melbourne Tramway & Omnibus Co. had 
been successful. and the representatives of both sides hal entered into an 
agreement, but there were two outstanding points, which will be decided 
by the President of the Court, one being the question of preference to 
unionists. The following are the terms of settlement :— 

A week’s work to consist of 48 hours. 

Wages.— Giipmen and conductors, first vear, 83. 6d. a day, second year 
9s., and afterwards 9s, 6d. ; battlers (casual hands), 42s. a week guar- 
antecd ; tunnel cleaners, 95; shunters, 8s. dd. ; car workers, 8s. 4d. ; 
engine-deivers (first-class) £4 a week, (second class) £3. 15s, Shedmen 
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particulars and details of courses may be obtained from the registrar, 


Mr. W. M. Gibbons. 

University of Durham.—At Armstrong College full courses of 
instruction are provided in mechanical, marine, civil and electrical 
engineering, naval architecture, mining, metallurgy, pure science 
and arts and agriculture. Particulars from the secretary, Mr. F. H. 


Pruen, M.A. 

University College of North Wales.—This College provides a syste- 
matic course of instruction in electrical measurement and practical 
electricity for students proposing to enter the profession of electrical 
engineer. The physical laboratory is well equipped. The fee for 
the course (in ordinary cases) £17. 1s. per session. Average cost of 
living at Bangor for the session (33 weeks), £20 to £30. The course 
extends over two sessions. Prospectus and further information from 
the secretary and registrar (J. E. Lloyd, M.A.). 

East London College.—This college is a school of the University of 
London in the faculties of arts, science and engineering, and internal 
students are registered and prepared for all degrees (pass and honours) 
in these faculties, There are evening classes in all subjects for pass 
degrees in engincering, and there are special facilities for post- 
graduate and research work. 

Goldsmiths’ College.—The new session commences on Monday, 
Sept. 23, and enrolling commences on Sept. 16. The college, which 
is one of the recognised colleges in the faculty of engineering of the 
University of London. provides complete evening courses of instruc- 
tion in mechanical and electrical engineering. land surveying. &c.. 
and students are prepared for the examinations of the University and 
of the Institution of Civil Engineers, Board of Education, &c. Mr. 
W. J. Lineham is head of the engineering department. Further 
particulars may be obtained from the Warden of the College, New 


Cross, S. E. | | 

Municipal School of Technology, Manchester.— This school forms 
the faculty of technology of the University of Manchester. Students 
who have passed the matriculation examination, or its equivalent, 
may enter upon courses leading to the university degrees ( B. Sc. Tech. 
and M.Se.Tech.) in mechanical engineering, electrical engineering. 
sanitary engineering (including municipal engineering), the chemical 
industries (including general chemistry, bleaching. dyeing. printing, 
papermaking, brewing and metallurgy). the textile industries, photo- 
graphy and the printing crafts, and architecture. There are exten- 
sive laboratories and workshops equipped with full-sized modern 
machinery, tools and apparatus. An entrance examination to the 
university certificate courses in the above departments will take 
place on Sept. 23, 24 and 25. Particulars may be obtained from the 


Principal. 
Bradford Technical College.— The session 1912-13 commences on 


Sept. 16, and in the department of engineering the complete courses 
of study, each extending over three years, are arranged to qualify for 
the college diploma in civil, mechanical or electrical engineering. The 
electrical engineering laboratories have recently been considerably 
enlarged and an entirely new equipment has been installed. Par- 
ticulars of courses may be obtained on application. 


Northampton Polytechnic Institute.—The session 1912-13 will 
commence on Monday, Sept. 30. There are full day courses in 
the theory and practice of mechanical and electrical engineering. 
Entrance examinations will be held on Sept. 25 and Sept. 26, at 
which three entrance scholarships will be offered. The courses 
include two summer periods of about six months each spent in 
commercial workshops, and extend over four years altogether ; they 
also prepare for the B.Sc. (Eng.) of the University of London. There 
are also full and partial day courses in technical optics. The labo- 
ratories, workshops and lecture rooms are fully equipped for the 
most advanced teaching in the subjects referred to, and further parti- 
eulars may beobtained from the Principal, Dr. R. Mullineux Walmsley, 
St. John-street, London, E.C. l 

The evening technical courses in electrical and mechanical engi- 
neering commence on Monday, Sept. 23. The laboratories aro well 
equipped for alternate and continuous current work and for elec- 


trical testing, 

Sir John Cass Technical Institute.—At this institute there are 
evening classes in physics and mathematics, chemistry and metal. 
lurgy, designed to meet the requirements of those engaged in the 
chemical metallurgical and electrical industries and in trades 
associated therewith. Facilities are also afforded for special and 
advanced practical work in well-equipped laboratories The classes 
in physics and mathematics are in preparation for the final B.Sc. 
examination of London University. The session begins on Monday, 
Sept. 23. The institute is readily accessible by rail and "bus, and 
details of the classes may be obtained at the offices of the institute, 
Jewry-street, Aldgate, London, E.C;, or by letter to the Principal. 


(dav, middle and night shifts), 10s. 6d.; assistants (day and night), 
8s. 6d. : 

Signalmen in charge of levers, 10s. ; signalmen with flags, 9s. 6d. 

Watchmen, 8s.; lampmen, 9s.; boiler-cleaners, 8s., with 6d. extra 
while cleaning insides of boilers ; point adjusters, 10s. ; track repairers, 
Os. ; track oilers (head man), £3. 10s. a week; first man, £3; second 
man, 54s. ? track gangers (in charge of men), 10s. ; in charge of road), 
10s. 6d. i | 

Gripmen and conductors are to receive extre payment for training 
students. Where employés are engaged at two or more classes of work 
during a shift, the rate for the highest class to be paid. 

Holidays. —Paymoent at time end a quarter for Christmas Day, Boxing 
Day, New Ycar's Day, Easter Monday, Good Friday, Eight Hours’ Day, 
Foundation Day and King’s Birthday. Ten days’ holiday yearly on full 

av. 
Overtime.—First hour after eight hours’ work to be paid for at rate of 
time and a quarter, and time end a half afterwards, All employés who 
report themselves for Sunday duty to be guaranteed a full day's work at 
time and a quarter. Gripmen and conductors to be paid from time of 
signing on till time of signing off. 

General.— Board of reference to consist of one representative of com- 
pany and one representative of association, with the industrial registrar 
as umpire. Where employés ere charged with offences, an officer of the 
association to be allowed to represent them. Where overtime rates under 
a wages board are higher than those fixed in the agreement, the higher 
rates to prevail. All concessions existing at present not to be interfered 
with. Employés to be allowed to wear their association badge while on 
duty. "The association to be permitted to post notices on the company's 
notice boards. ' 

The company employs between 1.500 and 1,600 men. end the general 
increase in wages, the additional payments for overtime, &c., will entail 
an additional cost of £75,000 a veer. 

Mr. Justice Higgins said that before he made an order he required to sec 
the agreement signed, and he wanted it clearly stated that the points re- 
Served for his decision were not included in it. 

Conferences are to be also held between the association and represen- 
tatives of the Adelaide and the Ballarat (V.) Tramway Companies. The 
Brisbane Tramways Co., acting on the advice of its solicitors, has refused 
to mect representatives of the association, on the ground thet there are no 


matters in dispute. 


— 
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EDUCATIONAL NOTICES. 


. University of London.—University College.—'There are complete 
courses of study, extending over three years, for the degree and 
diploma courses in mechanical, electrical, civi] and municipal engi- 
neering. There are also special courses for students who have under- 
gone a partial training clsewhere, and good facilities are provided for 
post-graduate, graduate and research work. The Dean of the faculty 
of engineering is Prof. J. A. Fleming, M.A., D.Sc., F.R.S. Intending 
students should communicate with the Provost as soon as possible, 


and in any case not later than Sept. 16. 


University of London, King's College.—In the Faculty of Engi- 
neering complete courses of study, extending over either three or 
four years, are arranged in civil, mechanical and electrical engineer- 
ing, for the engineering degrees of the University of London and for 
the diploma and certiticate of the College. The four years’ course 
provides, in addition to the academic training. opportunity for prac- 
tical training in works. Full information may be obtained from the 
Dean or of the Secretary, King's College, Strand, London. 

Among the special courses of advanced lectures in engineering 
to be given next Session are the following :— 

“Internal Combustion Engines, Petrol and Kerosene Engines," by 
Mr. G. A. Burls, M.Inst.C. E. (Thursdays at 6 p.m., commencing October 
10); “ Applications of Chemistry to Enginecring," Mr. James Swin- 
burne, M.Inst.C. E., F.R.S. (Fridays at 6.30 p.m., commencing Nov. 1); 
“ Electric Traction," Mr. F. Lydall, B.Sc., M.I. E. E. (Mondays at 6.30 p.m. 
commencing Oct. 7); “ Design, Organization and Operation of 
Central Electric Stations " (Fridays at 6.30, commencing January 17). 
Full syllabus and information may be obtained from the Secretary, 
King's College, Strand, W.C. 

University of Edinburgh.—The next session commences on Oct. 8th. 
The preliminary or entrance examination is held in September. The 
University provides complete courses in civil, mechanical and elec- 
trical engineering, qualifying for the degree of B.Sc. in engineering, 
and extending over three years. Particulars of the entrance exami- 
nation, scholarships, fees and courses of instruction can be obtained 
from the Matriculation Office, the University, Edinburgh, | 


University of Sheffield.—The Faculty of Applied Science at this 
University comprises departments of engineering, metallurgy, coal 
mining and architecture. The courses in engineering and metallurgy 
extend over three years, and prepare respectively for the degree of 
B.E. or the dozroo of B.Met. of th» University of Sheffield. The 

chaical laboratory coar3s33 comminc3 Sept. 16, but the lecture 
course; do not commaaco until Ost. 2. Prospectus giving further 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


BRITISH NOTES. 


Association of Chambers of Commerce.— The autumnal meeting of 
this Association was opened at Newcastle-on-Tyne on Tuesday and 
many commercial and industrial subjects were discussed, 

The president (Sir Algernon Firth) referred to the injury caused to the 
commerce of the country by industrial unrest, and remarked that in the 
lest six months 363 strikes had taken place, involving 1,260,000 work- 
people. with a loss of 37,500,000 working days. He supposed the loss of 
Wages in consequence of those disputes would be about £10,000,000, ‘The 
loss from protit upon goods that would have been produced, extra police 
and dislocation of services must amount to another £5,000,000, and in the 
case of the coal strike the loss to the general public must have been 
millions more. ‘The Council of the Association had approached the Prime 
Minister and expressed their desire to aid any reasonable solution of the 
problems confronting them, and put forward their claim to be heard as 
representing the well-considered views of the employers. Three recom- 
mendations emerged conspicuously from what were advocated, upon 
which they all agreed : (1) The necessity of financial guarantee from both 
sides for the fultilment of trade agreements ; (2) compulsory investi- 
gation before a strike could take place ; (3) that a ballot of members of a 
trade union before a strike should be secret. 

Choice of Labour.— On the motion of Mr. L. A. Martin (London) it was 
resolved that, having regard to the prevailing labour unrest, this Asso- 
ciation is of opinion that measures should be taken by the Government 
in order to secure the right of employers to engage either union or non- 
union labour, to atford adequate protection to those who are willing to 
work, and to maintain freedom of contract between employers and em- 
ploved, and, with a view to protecting the public, favours legislation pro- 
hibiting under penalties general lock-outs by employers or general strikes 
by employees engaged in works of publie service utility without due notice 
and opportunity being given for a public inquiry and report by a board of 
investigation (or conciliation), appointed by the parties to the dispute. 

“ Peaceful” Picketing.-—Vhe following resolution on this subject was 
adopted: That in the opinion of this Association “ peaceful picketing "= 
as authorised by the Trade Disputes Act, 1906, is conducive to a state of 
terrorism, which tends to produce serious breaches of the peace, and to 
prevent men from continuing to work who are desirous to do so ; and 
they call upon the Government to repeal the Act. 

Consular. Service-—On the motion of Mr. Martin (London) it was 
resolved that in view of the growing activity and utility of the Consular 
services of the principal foreign countries competing with the United 
Kingdom in the markets of the world, the British Consular Service should 
be strengthencd and improved in a manner commensurate with the 
requirements of British traders. 

Income Tax Acts, —A resolution was passed which expressed the opinion 
that the present system upon which income tax is levied is in many 
respects inequitable, and that a more regular system should be adopted 
under which a reasonable allowance would be made for depreciation of 
assets, &c. 

Tilephone Administration, — A resolution was passed. urging that the 
subject of telephone administration was a matter for the discussion and 
decision of Parliament after the completion of the present. arbitration 
proceedings. The mover (Mr. Shaw, of Neweastle-on-Tyne) said that 
the present service was not efficient, and it was getting worse from day 
today. He had taken 100 consecutive personal telephone calls. and of 
those 62 were interrupted; 49 were cut off, and in a majority of cases 
there was a delay of more than one minute in obtaining responses. 


Bangor (Ireland).—Mr. Bowman will move a resolution at the next 
meeting of the Council in favour of obtaining powers to supply electric 
current, 


Barnet.—Owing to the bad lighting of the district by gas, Coun- 
cillor Ford will move, at the next Council meeting, ‘ That the 
Council approach the North Metropolitan Electric Power Co. to sce 
if it will be possible for them to lay mains throughout the district 
by October, 1913, and. if so. at what cost they would light the roads." 

Barrow-in-Furness.— The Council have entered into an agreement 
to give a supply of electric current to the locomotive works of the 
Furness Railway Co. for 10 years. ; 

Battersea (London).—4 loan of £7,808 is to be taken up from the 
London County Council for the electricity undertaking, including 
£4.600 for mains, £1,200 house services, £1,608 boiler plant and £400 
meters, 

Bishop's Stortford.—The directors of the Bishop's Stortford, Harlow 
and Epping Gas & Electricity Co. have decided to establish electricity 


——————————————— cO -._ Ep. 


supply in Bishop's Stortford and district, and a canvass is being 
made in order to ascertain the probable demand for current in the 
district. | 

Blackburn.—In consequence of a report by the borough electrical 
engineer (Mr. P. P. Wheelwright). the Council have decided to obtain 
additional generating plant in order to meet the increasing demand 
for electric current. 


Bradford.—On Tuesday the Finance and General Purposes Com- 
mittee recommended the Council not to entertain the proposal to 
establish a municipal coal supply. 

An amendment was moved and the Council were invited to affirm the 
minority report, which was to the effect that a municipal department for 
the supply of coal was of urgent importance and could be operated satis- 
factorily with substantial advantage to the citizens in the way of reduced 
prices. 

The subject was debated at some length. and the amendment was 
defeated by 43 votes to 15. | 

On the presentation of the minutes of the Tramways Commitice a 
discussion arose on the reiterated recommendation for the erection of a 
central tramway depot, and an amendment to refer the matter back to 
the Committee was carried. 


Brixham.—The Council have unanimously decided to invite the 
Torquay Tramways Co. to extend their system of tramways to 
Totnes, Churston and Brixham. It is suggested that the rail-less 
system might be adopted by the company. 


Burnley.—The Board of Trade have certified Harle Syke tram- 
way route fit for public traffic, and have authorised a goods waggon 
being attached to passenger cars for three months. At the end of 
this period a report is to be furnished on the working of the goods 
waggon. 

The National Motor Carriage Insurance Union recently sent a depu- 
tation to the Tramways Committee with reference to the decision to 
run the goods waggon, and requested that the scheme be abandoned 
as the Corporation would be competing with ordinary carriers; that 
it would be dangerous to drivers of ordinary vehicles and to the 
public, and that A were already sufficient vehicles using the roads. 

The Committee adhered to their decision and fixed the charges for the 
conveyance of goods. The Committee have also decided to purchase 
five new top-covered cars ata cost of £3,990. At present there are 57 
municipal tramcars. 


Carlisle—At "Tuesday's mecting of the Council, Dr. Overton, in 
submitting the minutes of the Electricity Committee. said that during 
last year there had been an increase of about 20 per cent. in the 
amount of current supplied, and there had been a reduction of over 
10 per cent. in the working cost. On the recommendation of the 
Committee a reduction of a farthing per unit was made to ordinary 
light consumers. 


Colne-Barnoldswick Electric Railway.—The project for the con- 
struction of an electric railway from Colne to Barnoldswick and 
Earby is receiving much local support. The estimated cost of the 
line is put at about £60,000. 


Creswell.—At the recent meeting of the Parish Council it was 
reported that the Bolsover Colliery Co. was installing a motor- 
generator and that they would shortly be in a position to give a 
supply of current for public and private lighting. 


Darlington.—The Council have adopted a recommendation of the 
Electricity and Tramways Committee to purchase a new fuel econo- 
miser for the power station and two double-deck cars for the tramways 
department. 


. Dover.—'The borough electrical engineer (Mr. L. W. Woodman) 
has recently reported upon the question of effecting economies in 
public electric lighting. | 
Mr. Woodman stated that he had estimated the annual saving repre- 
sented by the majority of the lights being extinguished at 1 a.m.. and 
switched on later than sunset, and found that it amounted to about 
£1,130 for current supply by comparison with an equivalent lighting on 
the previous all-night basis, or close upon 35 per cent. reduction. He had 
also extimated that by installing additional incandescent lights in the 
main street, Snargate-street. and Folkestone-road, and by modifving the 
control of the Sea Front and Crabble lighting, &e., thus rendering it 
possible to extinguish the are lighting at about midnight, the saving 
in the current consumption as between midnight and 1 a.m. would be 
sufficient to keep a few incandescent lights burning through the night in 
each of the streets or roads now depending upon electricity for their 
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illumination. The current consumption being practically identical for 
the two methods - the midnight extinction of the ares being, if anything, 
the more economical of the two—he submitted that the first cost. of 
installing the additional “ incandescent " lighting and modifving the 
control of other existing lamps would appear to be justified in view of the 
better satisfaction which would be given to those residing in streets in 
which no illumination is at present atforded after 1 a.m. "The initial cost 
of the work involved would be about £125, so that if such cost be allowed 
for out of the first complete vear's working on the revised basis the net 
saving for the vear would be £1,000, irrespective of the conversion of the 
Sea Front ere l2 nps, and the substitution of other arc lamps in the town 
in April last. . 

Particulars of the extent of the illumination on reduction at midnight 
were set out in the report, which has been adopted by the Council. 

The proposed reduction of the street lighting has aroused considerable 
opposition, and a memorial, signed by over 2,000 residents, protesting 
against it has been presented to the Council. 


Dudley.—On Tuesday the question of the sale of the electricity 
supply undertaking was considered by the Council. 

The Mavor moved the adoption of the report of the whole Council 
recommending that the undertaking be disposed of at once upon the 
terms set out ina memorandum which had been submitted to them. 

Mr. H. W. Hvaues, chairman of the Streets, Lighting and Tramway 
Committee, wh» seconded, said the ratepayers had a perfect right to 
know what the terms were without knowing the absolute details of the 
negotiations. It was impossible to consider a matter of business detail 
of that character and to discuss it point by point in public. ‘The terms on 
which the undertaking was to be sold were that the whole of the capital 
now unpaid, together with interest, was to be repaid at the time the 
Council would have to pay it. Of the balance due to the treasurer (nearly 
£10,000) the purchasers would repay £3.500 in cash. That would clear 
the deficiency of £2.662 which was facing the town, and which, if not 
provided in some other way, would have to be paid out of the rates. The 
town was given the security of a mortgage on the entire undertaking, and 
they bound the parent company to a performance of that obligation. The 
purchasers would have to lay, and must lay as the town agreed, many 
miles of extra cables. They would also repay the town in addition in 
cash all the capital outlav expended since March 31. and the company 
would take over the undertaking as if the deal came off as from March 31. 
In other words, they would pay and reccive on the business working of 
the undertaking for the last six months. By doing that they would take 
from the Corporation the heavy burden which it had been carrying, 
because, although up to the present, with the exception of £2,000, the 
town hal never found any money for the electric light undertaking, the 
town had always been in the position of a man who backed another man’s 
bill. He said that the trouble the Corporation would have to face was 
how to make the concern remuncrative, and to do that they would have 
to put down high-tension cables and raise the price very considerably to 
the consumer. The ratepayvers would resent any raising of rates. In 
addition, they would have to edd a larger expenditure of capital, and that 
capital meant increased charges for interest, &e. Those responsibilities 
would be taken from the Corporation, and the only loss they would 
sustain would b. the sentimental one of not being their own producers of 
electricity. He admitted there was a good deal in that. Personally, he 
disliked parting with the undertaking. and it was only after very careful 
consideration and an anslysis of the figures that he had come to a decision. 
It was no question of expert skill, or skill in electrical engineering. 1t was 
a purely businesslike proposition which any man could understand. The 
undertaking had gradually got older—the machinery had not got old by 
age, but by becoming obsolete. If they spent. more capital on it the 
possibilities were that they would not be able to make a profit and they 
would inevitably be forced to raise the prices or sell the undertaking. The 
Electrical Committee had given the matter a great deal of thought, and 
they recommended very strongly that the town should now take the 
opportunity offered to get rid of the undertaking, and so secure for the 
town absolute security for the repayment of the money and avoid the 
possible contingencies with regard to the increase in the price of current. 
They had stipulated that for the next three years the rates should remain 
exactly as they were for electric light and power, so that the town would 
b» in exactly the same position as at present. No increase in the price of 
current could take place without the consent of the Council, and if that 
consent was withheld no increase could take place without arbitration. 
The only thing they had to safeguard was the repayments of the capital. 
They had obligations connected with the undertaking which would cause 
them considerable expense, but every one of those obligations would be 
taken up by the purchasers. 

The resolution to :ell was carried by 21 votes to 8. 


.Edinburgh.—On Tuesday the Electric Lighting Committee 
discussed the question of the disposal of the ascertained surplus of 
£2,179 of the electricity supply department for the past year. 

There were three motions—-that the sum be placed to a suspense 
account for city improvements, that it be applied to relief of rates, and 
that it be applied to the reduction of the outstanding capital debt. A 
final vote resulted in five votes each for the first and last motions. The 
convener (Mr. Stevenson) declined to give a casting vote, and the 
matter will now go to the Council, 

Exhibition Award.—The judges at the recent Royal Cornwall 


Polytechnic Exhibition awarded to the London Electrical Trading 
Co. a first silver medal for their exhibit of Bastian electric heating 


apparatus, 


that current may be supplied forthwith. 
instructed to obtain further information. 


obsolete tramway line in Aldrington. 
authorising the trackless trolley scheme, the authorities must pay the 


owners of the tramway £1,000 compensation. and this amount is to 
be tendered forthwith and the surveyor will be authorised to remove 


the rails at once. 


First-Class Tramcars.—At the meeting of Liverpool Corporation 
last week the chairman of the Tramways Committee (Sir Chas, 
Petrie) said they had tried first-class tramears on the Wavertree belt 
route previous to the coal strike. but they did not pay. It was not 
the intention of the Committee to renew the experiment, as they were 
satisfied first-class cars would not pay. 


Galashiels.—The Council have informed the Urban Electric Supply 
Co. that they are favourable to the introduction of electricity, and 
that they would favourably consider the terms of any arrangement: 
which might be submitted to them by the Company, or by the local 
company which they suggested should be promoted for the erection 


and working of a suitable undertaking. 


Glasgow.—At the meeting of the Corporation last week a discus- 
sion arose as to the hours of the tramwaymen, and an amendment to 
the Tramway Committce's report. providing for a 51 hours’ week for 
motormen and conductors, was carried by 34 to 18 votes, 

On the 4th inst. the members of the ‘Tramways Committee inspected 
the workshops of the department at Coplaw hill and several of the depots. 
In addition to the usual maintenance work being carried on at Coplawhill, 
the department is finishing the building of the last dozen of 50 new cars 
which were ordered to cope with the increase in traflic on account of the 
introduction of the long halfpenny stages. The department is also 
busy with the first dozen of 100 new cars which are intended to replace 


the converted horse cars still on the streets. 


Hackney (London).—Tenders are to be invited for the supply of 
100,000 pairs each of white open type are and yellow flame are lamp 


carbons. 


Harold Wood (Essex).—Romford Rural Council have been asked 
by Electrical & Engineering Supplies Co. (Ltd.) to sanction the 
laying of electric supply cables in this district. 

It was stated that a power house and generating plant had been pro- 


vided, and the Council's permission for opening the roads was asked, so 
The Clerk has, however, been 


Hove.—The Council are recommended to take steps to remove the 
Under the terms of the Act, 


Income Tax Reform.—The Income Tax Reform League is issuing 


in pamphlet form an official report of the Parliamentary debate on 
'* Income Tax and [nherently Wasting Assets,” which took place in 
the House of Commons on Aug. 2 last, when the Finanee Bill was 
considered in Committee. 
cellor of the Exchequer. on the occasion, admitted that there was a 
real case to be dealt with in regard to the allowance and deductions 


It may be remembered that. the Chan- 


in respect of these wasting assets. Tne League claims that the 


question has been greatly advanced by the debate. Copies of this 
report can be obtained from Mr. G. O. Parsons, F.C.LS.. secretary, 
25, Abchurch-lane, London, E.C. 


Innellan (N.B.).— The public electric lighting was recently inau- 
gurated, when Mrs. Jas. Isdale, of Dunfeurach, switched on the 


current. 


Itchen.—-Messrs. May & Hawes have presented their report on 
electricity supply. and at the meeting of the Council yesterday 
(Thursday) a representative of the firm attended in order to give an 
explanation of the recommendations of the report. 


Light Railways.—' The Board of Trade have confirmed the Bir- 
mingham Corporation Light Railway Order, 1912, authorising tho 
construction of a light railway in Birmingham, Smethwick and the 


Urban District of Oldbury. 


Luton.—The question of the acquisition of the local tramways is 
the most prominent subject of discussion amongst members of the 
Council at present, and it is probable that the Council will decide to 
acquire the system as from February next. A report on the matter 
will be presented at the next Council me»ting by the Electricity and 
Tramways Committee. 


Mansfield WoodEouse.—The clerk (Mr. J. E. Alcock) has been 
collecting information respecting street lighting arrangements by 
other local authorities and arrangements have been made with th» 
Borough Klectrical Engineer of Mansfield to fix a number of tem- 
porary electric lamps for inspection by members of the Council. 


Nelson.—The L.G. Board have sanctioned a loan of £1,700 for 
the electricity department, viz., £750 for mains (for 25 years) and 
£950 for services (15 years). 
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Newport (Mon.).—The Council have applied for sanction to a loan 
of £4.500 for the erection of tramway oflices. 


Port Glasgow.—Certain prospective power users in this district 
have made an appeal to the Board of Trade on the question of eleo- 
tricity supply, and to enable Greenock and Port Glasgow Councils to 
arrive at a satisfactory arrangement for the supply by Greenock of 
electricity to a number of the shipyards in Port Glasgow. 

A deadlock exists between the two authorities, and the Board of Trade 
have communicated with Port Glasgow Council, who have replied that, 
while adhering to their previous decision not to give the 30 vears’ guarantee 
asked for by Greenock, they are willing to attend any mecting between 
the two authorities that might be arranged. Greenock Corporation have 
relates to take part in the negotiations suggested by the Board of 

rade, 


Presentation.— Last week the staff of the Tunbridge Wells elec- 
tricity works presented to Mr. J. W. Beauchamp (who was recently 
appointed borough electrical engineer at West Ham) with a handsome 
framed illuminated address, containing coloured views of the elec- 
tricity works, the Pantiles, the Common and a part of Chiddingstone 
Village. 

The address was signed by the members of the Lighting Committee, 
officials of the Corporation and staff of the electricity department. ‘The 
presentation was made bv Ald. 'F. Carpenter, and this was followed by 
the presentation of a large framed photograph of the electricity staff by 
Mr. J. Bemrose. Several members of the Lighting Committee and of the 
staff of the electricity department made very flattering remarks as to Mr. 
Beauchamp's engincering skill and business ability, and they all expressed 
r gret at his departure. T 

Mr. Beauchamp acknowledged the gifts in suitable terms, and afterwards 
Mr. J. P. Strange, in the name of the local wiring contractors, presented 
him with a small illuminated and framed address, together with a silver 
inkstand and clock combined. 


School Lighting.— Dover Corporation have instructed the Educa- 
tion Committee to report to the Council upon the cost of installing 
the electric light in all the schools. 


Truro.—The Council have authorised an expenditure of £20 in 
obtaining expert advice on three proposed applications for pro- 
visional orders, 


Unemployment Insurance.—The following additional decisions 
have been given by the umpire under the Unemployment Insurance 
(Umpire) Regulations :— 

Contributions ARE PAYABLE in respect of :— 

Workmen engaged wholly or mainly in welding in the track the joints 
of tramway rails in thc construction of new tramway lines, and in the 
reconstruction and alteration (but not repair and relaying) of existing 
ones, 

A signal fitter employed wholly or mainly in repairing end putting in 
order signals. 

Workmen employed in the roofing department of a firm of construc- 
tional engineers, and described as electric wirers. 

Workmen emploved by a firm of tin mine owners, and engaged wholly 
or mainly as electricians and their labourers in the upkeep and repair of 
electrical machinery and conductors. 

Workmen engaged in. guillotine cutting, punch-press stamping and 
turning of brass work for " electric motor brushes for dynamos,” 

Workmen engaged (inter alia) in the manufacture of electric switches 
and contracts, &c. 

Workmen engaged in building up from sections on the site construc- 
tional steel work for wireless telegraphy aerial supports, such as cylin- 
drical poles and lattice structures. 

Workmen engaged wholly or mainly in installing lightning conductors, 
&c. 

Contributions ARE N T PAYABLE in respect of workmen engaged :— 

]. As wood turners and polishers in turning end French polishing bell 
handles, wood parts for electrical fittings, &c. ; (2) as wood machinists on 
drilling and turning machines, making electrical work such as adapters, 
wall plug covers, pillars for lamps, bobbins for electrical wire and con- 
duit bushes; (3) putting together and fitting with terminals electric 
fittings such as wall plugs and adapters. 

Art metal workers engaged in producing artistic wrought. metal, such as 
electric fittings, &c. 

Workmen engaged in rolling, drawing and straightening brass for 
turbine blades. 

Workmen engaged in making moulds for shaping micanite for use in the 
manufacture of insulators. 

Workmen engaged wholly or mainly in running gas engines, air com- 
pressor and producer plant, and charging the latter with fuel for demon- 
strations and instruction, &c. 


Wakefleld.— Application has been made for sanction to borrow 
£4.000 for mains, sub-station equipment and transformers. 


West Bromwich.— At a special meeting of the Council. on the 6th 
inst., the Electricity Committee reported that they had received an 
application from Messrs. Braithwaite & Kirk for a large supply of 
electricity for power. 

The firm had agreed to give the usual undertaking to take at least 
80,000 units per annum for five years, and the Committee recommended 
that the supply be given. To give the supply, and in order to provide 
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for further demands from other consumers in the district, it would be 
necessary to lay an additional feeder cable at an estimated cost of £2,650, 
and also that an additional distributor cable be laid from the corner of 
Great Bridge-street to Messrs. Braithwaite & Kirk's works. Other cable 
extensions were also recommended, the total estimated expenditure being 
£3,010. About £1,500 had been spent on extensions oflmains, and the 
Committee recommended that application be made for sanction to borrow 
that sum, and also for sanction to borrow £2,000 to cover prospective 
expenditure, making a total of £6,500. 

Wireless Telegraph Notes.—We are informed by the Cie. Générale 
Radiotélégraphique (Paris) that the Cie des Chargeurs Reunis has 
entrusted them with the equipment of the mail steamers '* Europe,” 
“ Afrique” and '' Asie," engaged in the East Africa service. The 
apparatus is to be of the ` C.G.R.," 1912. musical note type, 
and independent generating plant will be provided to enable com- 
munication to be maintained in the event of stoppage of other engines 
on board. The consumption of energy will besmall, and the guaran- 
teed day range will be 500 km. (310 miles). The Company states 
that in practice a greater range has been attained with similar 
apparatus supplied by the same company on the “ Savoie " and the 
" Chili." The night range is about three times that in the day. 
The usual day range on the *' Chili," belonging to the Cie, des Mes- 
sageries Maritimes, recently arrived at Bordeaux from Rio de Janeiro, 
is said to have been 900 km. (558 miles). 

The Norwegian Government authorises Marconi's Wireless Tele- 
graph Co. to announce that they have entered into a contract for the 
erection of high-power stations in Norway and in the vicinity of 
New York for the purpose of conducting a commercial telegraph 
service between Northern Europe and America, the receipts of the 
joint stations to be pooled by the Norwegian Government and the 
Marconi Company of America and equally divided. By the contract 
(it is stated) Marconis Wireless Telegraph Co. receives £70,000 for 
the Norwegian station, exclusive of site, foundations and buildings, 
and 10 per cent. of the gross receipts. The contract is for 25 years, 
the Norwegian Government having the right to renew. The stations 
must be completed within 12 months of the foundations and buildings 
being ready. 

Quite è number of tho "largest wireless telegraph stations in 
America" are announced. The latest to claim ettention is the 
station that is to be built and equipped for the United Fruit Co. at 
New Orleans. This station is to be substituted for “a half-mile 
racing track, a dilapidated grandstand and a prize ring." The 
reforming influence of wireless telegraphy is shown in this particular 
case. ‘The extraordinarily enchanting character of this station and 
its environment are portrayed (no other word meets the case) in 
the Jamaica “Gleaner” for Aug. 13. This word picture of the 
United Fruit Co.'s New Orleans wireless telegraph station is the last 
word in prose-poet ry of wire less. 

Meanwhile it has been decided to erect * the world's largest 
wireless station " near Carnarvon, Wales. 

Yarmouth.—On Wednesday the Council considered the report of 
the inquiry held by the Board of Trade into the boiler explosion 
which occurred at the electricity works on Jan. 27. 

The report stated that the explosion was owing to the failure of a steam 
pipe which was a bve-pass connection of the main range of steam pipes, 
and appeared to have been due to the gradual development of fatigue 
cracks, of which there were several on the inside of the pipe adjacent to 
the burst fracture. | 

Twenty new applieations for services were received since the last 
meeting, making a total of 2,243 consumers. The Electricity Committee 
have decided to make applieation at once to the L.G. Board for loans of 
£4,000 for additional generating plant, £2.000 for services, £1,000 for 
switchboard and £750 for public lighting mains. 

Annual Outing.— The employees of Messrs. Elliott Bros. had a 
most enjovable outing on Saturday last. 

A special steamer left Greenwich Pier at 230 for Kew, where 
tea was partaken of, the return trip being made at 8 o'clock. During 
the afternoon the Swimming Club held their }-mile championship 
race from the ** Queen's Head,” Mortlake, to Barnes Bridge for the 
challenge shield and medals for the first. three competitors finishing 
the course. Over 300 employees made the journey, which was 


organised by the Amusements Committee acting in conjunction with 
the Swimming Club. 


COLONIAL AND FOREIGN NOTES. 


Afghanistan.—It is stated that electrical energy is to be generated 
at Jabal Siraj, north-east of the capital, to provide electric power 
for the arsenals and Government. workshops at Kabul, and light for 
the Amir's palaces and the city generally. 

Australasia.—T'he “ Australian Mining Standard " states that 
North Sydney Council recently decided to invite offers from com- 
panies and others for the supply of electrical energy in the Council 3 
area and to engage an expert to advise on the matter. 


The report of Mr. D. Hay on the means to be adopted for removing the 
present congestion of street traffic in Sydney will shortly be received, 


ite = 


IL 


Neg y 
L ik 
4 COP» i 
ker cal 
Iure le: 
said 
ifo T 


sti ty, 


‘ Gennes 
unis by 
Eume 
ire, T 
ute "je 
hle Gir, 
"eng 


HS 


P Th. 
uy itn 
h SUL: 
FL 
the c 
des Ve. 
doter 


m! 


ir 


ga 


963 


——Q 


. THE ELECTRICIAN, SEPTEMBER 13, 1912. 


Italy.—The Società Anon. Verbano have obtained a concession for 
the construction of electric tramways in the Lake Maggiore district. 


and the Minister of Public Works of the N.S.W. Government states that 
. Mr. Hay's proposals will be carricd out. Tramways will be constructed 
underground westward from the City boundary and the tunnel will con- 
tinue under the Harbour to Balmain and underground to Bondi junction, 
.and a bridge is to be erected to connect the north and south halves of the 
city. 
The Chief Commissioner of Railways states that the electrification of 
the Newcastle (N.S.W.) tramways will be proceeded with shortly and the 
power house will also supply current for the railway workshops and other 
purposes. 

Mr. J. E. Donoghue, who has been reappointed consulting electrical 
engineer to Newcastle Council, reports that the consumers increased 
during the year ended April last from 280 to 330 and the net protit was 
£873. 

Mr. C. J. Christensen has submitted to Wollongong (N.S.W.) Council a 
scheme for a tramway service in the town. A company, which Mr. 
Christensen represents, offer to take a 25 vears! concession, to pay the 
Council 23 per cent. of the profits and to allot a number of shares to the 
Council. The promoters of the scheme also propose to connect up 
Central and North IHawarra, Mount. Keira, Corrimal, Bellambi, Woonona, 
Bulli and Thirroni. The Minister of Public Works is to be consulted by 
Wollongong Council. 

Port Melbourne Council have engaged Mr. W. Ashmen to prepare 
specifications for poles end h.t. cables for the proposed electric lighting 
scheme for the town. 

The electric lighting of the township of Wonthaggi from the Victorian 
State coal mine was ingugurated on July 30. "I here are 52 metal filament 
lamps (44 of 32 c.p. and 8 of 100 c.p. each) and current is supplied at 2d. 
per unit, and the Council also propose to retail current to private con- 
sumcrs. | 

The Provincial Electric Light Co. who have undertaken the electric 
lighting of Dandenong (Victoria) offer to arrange for supplies in Aspendale, 
Chelsea and Carrum at an estimated cost of £4,000, provided £400 revenue 
can be guaranteed. The charge would be 8d. per unit for lighting up 
to the first 90 units, and 6d. after, and for power and heating, 4d. per 


Japan.— Kobe T'rade, —A consular report on the Kobe district for 
1911 states that the demand for electric traction plant was brisk. 
The Ranzen Electric Traction Co. placed orders for machinery, Osaka 
municipality for rolling-stock and air brakes. Hiogo Electric Railway 
Co. for sub-station machinery and rolling-stock and Keishin and 
Okayama Electric Railway Companies for high.speed engines and 
generators. boilers and rolling-stock. . | 

Gas-engine-driven stations for lighting and power were as a rule fitted 
with British plant, but German makers secured several orders by under- 
cutting. Contracts for British machinery included that for the equip- 
ment of the Kawasaki dockyard in Kobe. Gas engines and suction gas 
plants are being made in Osaka. Large quantities of electric motors are 
made in Japan, but orders are still being placed in America, Germany and 
Italy, British prices being as a rule considered too high. Several 
thousand fan-motors were imported from the same three countries, and 
British machines are ruled out on account of price. Cables are largely 
made in Japan, but some orders for the heavier type have gone abroad. 
Osaka and Kyoto municipalities, Kobe Electric Railway Co., Osaka 
Electric Light Co. and Ujikawa Hydro- Electric Co. were large purchasers 
of cables. A demand has arisen for electricity meters, and large orders 
have been secured by a London maker. Recently, however, a very 
light type has been introduced from America and the Continent, and 
as the duty is assessed on the net weight of each instrument, our com- 
mercial rivals may secure more business in future. 

As regards water-power stations, the Hiroshima Water-Power Co. has 
placed a large plant of British manufacture, and orders were placed for 
the Oita Hydro-Electric Co. for Continental machinery. The latter com- 
pany is situated in Kyushiu, in the district of the Nagasaki Consulate. 
Carbon and metallic filament lamps are made in enormous quantities in 
Tokyo and Osaka. The steam turbines mentioned in the last report. as 
having been ordered by the Nankai Railway and the Kobe Electrie Light 
Co. were seized on arrival for infringement of patents controlled by a large 


unit and 3d. A canvass of the district is being made. 

At the Scottish Gympie gold mine, Gympic (Queensland), there have 
recently been installed a 500 kw. exhaust steam turbine and electrically- 
driven air-compressing plant. The plant was supplied by Price, Martyn 
& Co. (Sydney), Australasian representatives of Belliss & Morcom, and 
the electric generator was supplied by the British Westinghouse Co. The 
turbine can also be worked with live steam at any pressure, and in the 
event of insufficient exhaust steam being available live steam is auto- 
matically fed into the turbine. By means of this new plant there is now 
an additional 400 r.H.r. being generated from the waste products of the 
mine without any increase in fuel. 

China.— Electrical materials and fittings imported during 1911 
(from the United Kingdom, Germany, Japan and Hong Kong) were 
valued at £226,686 (compared with £186.800 and £177.676 in 1910 
and 1909 respectively) and telegraph materials (from United King- 
dom, Germany, Belgium. &c.) £48,197 (£63,666 and £45.199). 

An electric generating station has been erected in the Embassy quarter 
of Pekin to supply the foreign colony and also a part of the native town 
in the immediate neighbourhood. The equipment was supplied by the 
Allgemeine Elektricitiits Gesellschaft. The station was originally 
equipped with two generators, each giving 112-5 amperes at 240 volts, 
and directly coupled to 80 H.P. suction gas motors constructed by Kérting 
Gebr. Subsequently, an additional machine of the same capacity was 
erected, and, finally, a fourth set for 208 amperes at 240 volts was cdded. 
The stationis run by the Peking Electric Co., a German undertaking under 
German management. 

Cuba.—Seüor J. M. Carbonell has been authorised to establish in 
Victoria de las Tunas a generating station to provide electric light for 
public and private purposes ; and Señor Jesús Riego has been given 
authority to equip a station to supply electric light in Mayari. 


Customs Duties, —The Italian Minister of Finance has decided that 
electrodes for industrial use, made of a combination of ferrous-ferric 
oxide, shall be assimilated, for tariff purposes, to '* carbons for use as 
electrodes for industrial purposes," which are dutiable at the rate of 
3 lire per 100 kilogs. gross (Is. 21d. per ewt.) 

The Norwegian Customs Department has decided that the exemp- 
tion from import duty granted to electrical circuit-breakers shall 


-only apply to circuit-breakers used in electric light installations in 


houses, &c. 
Electric Traction in Austria.—It is announced that the Secretary of 


State for Railways is negotiating for the electrification of the Arlberg 


line from Landeck to Bludenz. The cost. exclusive of the power 
station, is estimated at 11.000.000 kronen, but 15,000,000 kronen is 
set aside for the erection and equipment of the hydro-electric works. 


Faeroe Islands.—A consular report says the town council of 
Sevdisfjord is considering the question of providing electricity supply, 
and tenders have been received from Danish and Norwegian firms for 
the erection of the hydro-electric station, the tenders varying from 
40.000 to 75,000 kr. Power is to be obtained from a waterfall. The 
town of Eskefjord has lately been provided with electricity supply 
works, - 


American company having works in Tokyo, and although the importers 
were finally allowed to deliver them, the case is still pending in the 
courts; consequently, British and German builders are hesitating to take 
orders. An electric railway company repudiated a contract given to a 
British firm for British machinery, and the machinery was left on the 
hands of the importers. but the Japanese Commercial Code was revised 
in October, 1911, and with ordinary precautions such a case as the latter 
will not happen in future. Osaka Electric Light Co. placed a large order 
for switchboards with a German firm. Two or three British houses ten- 
dered, but the German tender was much more detailed than the British 
ones. There was an increase in the number of cases of extended terms of 
payment, and as British merchants as a rule do not care for this class of 
business, many orders were lost to British manufacturers. 

Imports at Kobe included telegraph wire to the value of £108,916 (com- 


pared with £105,969 in 1910). 


Malay.—Imiports to the Federated Malay States in 1911 in- 
cluded machinery to the value of £218,328 (compared with £121.985 
in previous year) and tramway and railway materials £20,430 
(£5,740). 

Mexico.—A concession has been granted to the Compañia Indus- 
trial e Irrigadora Michoacana for utilising 500 litres per second of 
water from the river Tlalpujahua, in the State of Michoacan. for 
generating electric energy for industrial purposes. 


Rubber-covered Wire in Canada.— The city electrician of Winnipeg 
(Mr. F. A. Cambridge) has notified that after Jan. 1, 1913, his depart- 
ment will require that all rubber-covered wire to be used in buildings 
shall meet the following regulations :— 

1. For all 500-volt installations, also service entrance wiring for HO 
and 220-volt system in iron conduit, 30 per cent. Para rubber-covered 


wire must be used in every casc. 
2. For all interior wiring for 110 and 220-volt systems, whether the 


same is in conduit or not, new code rubber covered wire must be used. 
No new code wire will be accepted for use unless the coils bear the under- 
writers’ inspection labels showing that the same has been inspected at the 


point of manufacture. 
As the manufacturers have agreed to carry stocks of new code wire in 


Winnipeg in ample time to meet the above requirements, wiring con- 
tractors are warned not to lay in stocks of the old code wire that would 
be on theirehands after January 1, 1913, asthe department will not accept 


such wire for use after that dat». 


Russia.— The British Consul at Reval states that numerous publie 
works are projected in that town, including the erection of electricity 
works. 

South Africa.—The ‘ British and South African Export Gazette ” 
says the rail-less type of electric traction is receiving favourable con- 
sideration by municipalities in South Africa. Bloemfontein Corpora- 
tion has decided to establish a rail-less service at a cost of £76,000, 
while similar undertakings are proposed for Germiston, Boksburg and 
Aberdeen. 


An overhead tramway system is projected for Krugersdorp, and electric 


. lighting schemes have been sanctioned or will probably be agreed upon 
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shortly at Cradock, Robertson, Malmesbury, Burghersdorp, Stellenbosch, 
Somerset West and George, in the Cape Province, Ladybrand and Kotfy- 
fontein in the Orange Free State, and large additions are to be made to 
the electrical undertakings at Durban, Pietermaritzburg and Ladysmith, 
and a complete scheme is proposed for Newcastle in the Natal Province. 
The Capetown plant is to be extended by the installation of a 2,000 kw. 
turbine set, a 1.000 kw. motor converter, an additional boiler. and a 
“Green” economiser, and if the movement to incorporate à number of 
neighbouring municipelities with that of Cepetown is successful, there 
will be further large contracts on offer. AC Salisbury, Rhodesia, it is 
proposed to adopt electricity for street lighting, and tenders have recently 
been accepted for aluminium conductors, a booster set and are lighting 
columns ; while the installation of electric lighting plant is under consider- 
ation at Gwelo. 

The additional Capetown plant will cost about £75,000; that of 
Pietermaritzburg, £41,000; Ladysmith, £12,000; and the Cradock 
scheme £10,600, 

The Colonial Mining Co. contemplate the purchase of a second clectric 
power plant, including two 600-1.r. suction gas engines and generators 
and electrical washing plant, for their mines at Kolmanskuppe (German 
South-West Africa). 

The Union Government intend to spend £370,000 for telegraph and 
telephone extensions. 


Turkey.—Imports to Bagdad and Basra in 1911 included 
machinery (from the United Kingdom, Germany and Belgium) to 
the value of £59,275 (compared with £47,439 in 1910). 


Venezuela.-— Messrs. L. M. Rivero (Los Teques). R. Parpareén and 
G. I. Seijas (Caracas). have obtained a concession for the construction 
of a telephone line. 50 miles long. from Los Teques to Paracotos and 
Tucata, via Palo Negro. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Ayr.— The annual report of the tramways manager (Mr. W. Grant) 
was presented to the Council on Monday. 

The total revenue for the year ended May 15 amounted to £15,752, 
against £15,492 in 1910-11. The traffic receipts amounted to £15,081 
(an increase of. £251), or the highest total ever recorded. "The total 
number of passenvers carried was 3,739,237, an increase of 68,491. 
55 per cent. of the tratfic and 78} per cent. of the receipts were from 
half-penny fares. The profit is £3,214, of which £1,965 has been 
carried to depreciation and renewals fund and £1,249 transferred to 
the burgh general assessment. During the year £1,403 was expended 
out of depreciation and renewals fund on the renewal of the permanent 
way, and the balance in the fund at the end of the year was £9,028, 
while the reserve fund is £5,000. 


Bradford.—The accounts of the Corporation tramways depart- 
ment for the year ended March 31 showed capital expenditure 
£965,366 (increase £23,951). 

Total revenue was £289,335 (compared with £270,814 in previous 
year), working expenscs were £180,135 (£175,435) and net profit was 
£52,785 (£36,374, of which £30,783 (£19,374) has been transferred to 
reserve or renewals fund and £22,000 (£20,000) to relief of city rate. 
Passencers carried were 56,352,281 (52,919,559), car-miles run 5,658,168 
(5,461,562) in addition to 28,485 miles by rail-less vehicles, and units 
used were 10,574,643 (10,235,367) — 1 859 (1:874) per car-mile. Average 
total revenue per car-mile was 12211d. (11°900d.) and working ex- 

»nses were 7:189d. (7:305d.) Average fare charged per mile was 
b514d. (0°507d.). The total amount of sinking fund applied in reduc- 
tion of debt is £342,180, the reserve or renewal fund amounts to 
£75,120, and the total amount applied in relief of rates is £72,009. 

The report of the general manager, Mr. C. J. Spencer, states that of 
239 cars about 100 have been rebuilt in the Corporation's own works, 
and the whole of the rolling stock was being steadily rebuilt. The 
price of current for tramways has been reduced from 11d. to 1d. and 
the consumption per car-mile has been slightly reduced. Parcels 
carried were 781,114 (754,219). One of the cars has been fitted with a 
new form of power bruke, which has proved very successful, and the 
whole of the cars are to be fitted with the same device. Two rail-lesa 
cars wero obtained from the Rail-less Electric Traction Co., and as a 
result of the experiment in the Laisterdyke route the Tramways Com- 
mittee recommend that several other routes be similarly equipped. 


Leith.—The sixth annual report of the tramways manager (Mr. 
F. A. Fitzpayne) has been issued. 

The total traflie receipts for the vear to Mav 15 last were £33,850, 
against £30,570 in the previous vear ; working expenses totalled £18,230. 
and after paving capital charges (£14,155) the net balance was £2.093, com- 
pared with a debit balance of £1,903 in 1911, This year the traftic re- 
ceipts were the highest vet recorded, there being an increase over the pre- 
vious year of £3.250. The percentage of working expenses to total re- 
ceipts Was 52-54, against 56-59. During the year 9.339.324 passengers 
were carried, an increase of 1,073,000. 


Motherwell.—The annual report of the burgh electrical engineer 
(Mr. J. A. Wishart) was submitted to the Council last week, 

The report states that there was anet loss on the past vear's working of 
£1,689. ‘The output was 3,553,113 units, a decrease. of 365,948 units, 
mainly due to the stoppage of the public works during the miners! strike. 
The capital expenditure was £113,739, and the total revenue for the year 
was £15,158. The works cost per unit of current generated was 0-69d., 


against 0-58d. last year. The enhanced price paid for fuel during the 
miners’ strike accounted to some extent for the increased works cost. 
A committee was appointed to consider and report upon the exact state 
of the electricity undertaking. 


Plymouth.—The annual report of the tramways manager (Mr. 
C. R. Everson) was adopted at the meeting of the Council last week. 

The total receipts were £39,000 and 8,066,000 passengers were carried. 
The net profit was £3.000 and the gross profit £15,000. On permanent 
way renewals they had spent over £3,000 a vear for many vears. There 
was no depreciation fund, but by paving for ell new work out of revenue 
thev dispensed with the need of a depreciation fund. Tke outstanding 
capital debt amounted to £92,000, 


TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN” ELECTRICAL TRADES 
DIRECTORY AND HANDBOOK.—The 1912 Edition 
of the Big Blue Book is Ready. The published 
price is 15s. ; post tree, United Kingdom, 15s. gd. The 
volume brings a great mass of very valuable statistical 
and technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to within a few days of publication. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume. The Directory 
Division is thoroughly accurate and reliable as it has 
been completely revised, The Big Blue Book contains 
far more names of live electrical firms and persons than 
any other Electrical Directory published, and this not- 
withstanding that all mere lists of members of Societies 
and Institutions (so easily and cheaply available) are 
excluded, as unreliable and of little value for Manu- 
facturers' and Dealers’ purposes, The full set of valuable 
Statistical and Engineering Tables, &c., carefully revised 
and extended, is included in the 1912 Big Blue Book, 
making it the most complete work of the kind ever 
published. 


TENDERS INVITED. 


HAMMERSMITH (London) Borough Council invite tenders for the 
supply of alternating-current motors. Specitication and form of 
tender from the borough electrical engineer (Mr. G. G. Bell). 85, 
Fulham Palace-road, W., and tenders to the town clerk (Mr. Leslie 
Gordon), Town Hall, Hammersmith, W., by 4 p.m. Sept. 25. See 
an advertisement. ' 


Tenders are invited by the Commonwealth of AvsTRALIA for the 
supply and delivery of switchboards at Adclaide ; a common battery 
multiple switchboard at Melbourne. a switchboard at Perth, and 100 
common battery table telephones at Adelaide. Tender forms. 
specifications, &c., may be obtained at the Commonwealth Offices. 
12, Victoria-street, London, S.W. See an advertisement. 

NEWPORT (Mon.) Corporation invite tenders for the extension of 
plant at the Corporation-road power station, including railway 
weighbridge. ash-conveying plant, ash bunker. &c. ; one watertube 
boiler. superheater and additional steel flue and forced and induced 
draught plant. Specifications. &c., from the borough electrical 
engineer, Mr. A. Nichols Moore. ‘Tenders by 10 a.m. of Sept. 18. 


Tenders will bo received at the General Post Office (LONDON) 
until noon, Oct. 14, for the supply of Swedish, Norwegian, Finland 
or Russian red fir telegraph poles, to be delivered at any one or more 
of the ports sct out in an advertisement elsewhere. Forms of tender 
from the Controller of Stores (Mr. G. Morgan), Stores Department, 
G.P.O., 17-19, Bedford-street, London, W.C. 

The PosrMasTER-GENERAL also requires tenders by noon Oct. I4, 
for creosoting. &c., telegraph poles. Forms of tender, &c., from Mr. 
G. Morgan, controller of stores, 17-19, Bedford-street, London, W.C. 


GRIMSBY Corporation invite tenders for the supply of automatic 
balancer for continuous current three-wire system. Specifications 
from the borough electrical engincer (Mr. W. A. Vignoles), to whom 
tenders by first post Sept. 16. 

Lonpon County Council invite tenders for electric spark-gaps in 
brick cells for sub-stations. Particulars of work and conditions of 
contract may be obtained at tho County Hall, Spring Gardens, S.W., 


where specifications, forms of tender, &c., may be obtained. Tenders 
by 11 a.m. of Tuesday, Sept. 24. 
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Stockport Council have accepted the following tenders :— 
Lancashire Dvnamo & Motor Co., 170 k.v.a. alternator, £1,018 ; 
Ferranti Ltd., h.t. switchboard, £72. 10s. ; Naylor Bros, 100 lattice 


tramway poles, £6 each. 

Keighley Education Committee have accepted tho tender of 
Longbottom & Farrer for electrical fittings for Hightield School at 
£30. 63. 

Houghton-le-Spring Rural Council have accepted the tender of 
S. Stobart & Co. for wiring the hospitsl at £32. 


. Lossremoutu Council require tenders by noon Sept. 28 for two 
40 BLP. gas engines, with suction gas producer plant. two 25 kw. 
dynamos, booster, battery. crane, overhead mains and lamps. Speci- 
fication, &c., from the Town Clerk. 

WonTürING Corporation require tenders by noon Sept. 23 for supply, 
laying, &c., of concentric vulcanised bitumen sheathed cables and 
supply, erection, &c., of two switchboard panels, Specifications, &c., 
from the Electrical Engineer. 

WATFORD District Council require tenders by Sept. 30 for supply 
and erection of a small electrically-driven pumping plant for the 
drainage and sewerage works. Specification from the Council's 
Engineer and Survevor. 

NEWCASTLE-UPON-TYNE Guardians require tenders. by noon, 
Sept. 18, for the electric lighting of the Cottage Homes. Ponteland, 
Specification from the Clerk, 127, Pilgrim-street, Newcastle-on-Tyne. 

ASHTON-UNDER-LYNE Guardians want tenders by first post, Sept.24, 
for the installation of an inter-communication telephone in the Union 
Offices. Particulars from the Clerk. 


Tenders are invited for the supply of two vertical sets of electrically 
driven rotary pumps to the city of MELBOURNE (Australia). Speciti- 
cation, plans, &c., may be obtained from the agents for the City 
Council, Messrs. Mcllwraith, McEacharn & Co. Propty. (Ltd.), 
Billiter-square Buildings, London, E.C. Tenders addressed to 
the Chairman Electric Supply Committee, Town Hall, Melbourne, 
must be received by him by 2 p.m. Wednesday, Oct. 2. 

The Chief Commissioner of New SourH Wares Government 
Railways requires tenders by Oct. 2 for supply of six 1,000 kw. sub- 
station units, and by Oct. 16 for two 5 ton electrically driven travel- 
ling cranes and a jib crane and machine tools for Randwick workshops. 
Specifications from the Electrical Engineer, 61, Hunter-st, Sydney: 


Tenders are invited for publie electric lighting in MADRID for 
15 years. Particulars are given in the ** Madrid Gazette ” of June 23. 
Tenders to the Municipal Authorities before October 24. 


Tenders will be received until Oct. 21 at the Bureau de la Mairie, 
Canea (Crete) for a 50 years’ concession to construct and work an 
overhead system of electric tramways in CANEA district. The 
“ Official Gazette,” of June 22, containing particulars may be seen 
at 73, Basinghall-street, London, E.C. 

Rosanro (Argentina) Municipal Council invite tenders for a second 
System of electric tramways, including their construction and 
working. Tenders by 10 a.m. Oct. 15. 

Tenders are invited by the Belgian State RailwayAdministration, 
BRUSSELS (unti! Oct. 2) for sundry electrical materials, stores, &c. 


NAPIER (N.Z.) Borough Council require tenders by Dec. 30 for 
supply of series or turbine centrifugal pump (with electric motor) 
capable of delivering 830 gallons per min. through 2,000 ft. of 12-in. 
c.i. pipe into a reservoir at a height of 160 ft ; also similar pump and 


motor for delivering 415 gallons per min. through 6.850 ft. of 12-in. 
Alternative proposals will be received 


West Bromwich Council have accepted the tender of the Electrical 
Engineering & Equipment Co. for the supply and laying of a feeder 
cable to Messrs. Braithwaite & Kirk's works, 


Commonwealth Contracts.—The following tenders have been 
accepted by the Australian Government Departments :— 

Postnaster-General’s Dejt, Melbourne.—British Insulated & Helsby 
Cables, 10,000 copper tepes 2s. per 100, 20.000 ditto 4s. 1d. per 100, 
1,000 ditto 10s. 10d. per 100, 75,000 ditto Is. Hd. per 100, 100 tons bronze 
wire £107. 173. per ton, 10 tons copper ditto £91 peorien, 252 tons ditto 
£91 per ton; W. T. Henlevs Tel graph Works Co., 41 miles eeble £239 
per mile; Callender's Cable & Construction Co, 63 miles cable £158 per 
mile, 34 miles ditto £97 per mile, 3 miles ditto £87 per mile, 23 miles ditto 
£675 per mile, 2? miles ditto £234 per mile. 21 miles ditto £101 per mile ; 
Western Electric Co., 13.000 protectors 3s. 41d. cech; India Rubber, Gutta 
Percha & Telegraph Works Co., 20,000 copper binders 3s. Hd. per 100, 
57,500 ditto 5s. 10d. per 100, 50.000 ditto 6s. per 100, 1.600 ditto 6s. Gd. 

er 100, 300 steel battery brushes 2s. 2d. each, 300 battery spiders 
ls. 51d. each, 10,000 zines 84d. each, 8.000 ditto 1153d. each, 20,000 
copper tapes 5s. Ld. per 100; Lawrence & Hanson Co., 288 normal bends 
39s. per gross, 576 ditto 50s. per gross, 1,152 ditto 27s. per gross, 1.152 
ditto 19s. per gross, 1,440 ditto los. per gress, 10.060 ft. steel conduit 
3s. 7d. per 100 ft., 432 cramps 4s. per gross, 720 ditio 3s. 3d. per gross, 
864 ditto 2s. 9d. per gross, 864 ditto 2s. per gross, 1,152 elbows 18s. per 
gross, 1,440 ditto Jos. per gross, 72 reducing sockets 40s. per gross, 72 
ditto 44s. per gross, 72 ditto 42s. per gross, 72 ditto JUs. per gross, 288 tees 
57s, per gross, 144 ditto 100s., 576 ditto 23s. per gross, 720 ditto 21s. per 
gross, 720 steel unions 21s. 6d. per gross, 432 ditto 38s. per gross, 864 ditto 
13s. per gross, 864 ditto lUs. per gross, 576 ditto Ss. 6d. per gross; 
Stewart & Llovds, 500 g.i. pipes 3s. 81d. each, 450 ditto 5s. 2d. each, 
250 ditto 8s. 8d. each, 250 ditto 11s. Hd. each, 250 ditto 21s. 14d. each ; 
J. Bartram & Son, 175 table telephones £2. 18s. 6d. each; A. J. Sage & 
Co., 260 Obach cells Is. 9d. cach, 620 dry cells 2s. 1d. eech; F. Vander- 
kelen & Co., 5,000 jointing sleeves £8. 5s. Id. per 1.000, 6.000 ditto 
£6. lls. Id. per 1.000, 100 ditto £9. 3s. 3d., 500 terminating sleeves 
£1. 145. 9d. per 1,000, 3 tons g.i. wire £15. 3s. per ton; Western Electric 
Co., 1.680 line lamps 7d. each, 1.680 opal caps for ditto 13s, 3d. per 100, 
1,680 sockets for ditto 5s. 2d. per strip of 10, 720 relays £4. 10s. per strip 
of 10, 84 terminal strips 7s. 6d. cach, 14 miles switchboard cable £154. 2s. 
per mile. 

Postmaster-General’s Dept, Adclaidi.-— British. Insulated. & Helsby 
Cables, 2,000 jointing sleeves £3. 10s. 6d. per 1,000, 15 tons copper wire 
£88. 6s. per ton; India Rubber, Gutta Percha & Telegraph Works Co., 
100,000 staples 4s. 8d. per 1,000, 5.000 corks and tubes for cells fd. each, 
l lb. granulated carbon 19s. 9d., 2,000 porous pots 5 12:1. cach, 9,000 zines 
8]£d. each; Lawrence & Hanson Electrical Co., 50,000 copper binders 


208. ld. per 1,000, 50,000 ditto 22s. 10d. per 1.000, 50,000 copper tapes 


16s. 3d. per 1.000, 50,000 ditto 16s. 3d. per 1.000, 600 coppers for cells 
63d. cach, 8,000 leads 27d. each, 2,400 zines Is. 9d. each, 8,000 ditto 
1-99d. each, 10,000 insulators 4d. each ; T. Zwicker & Co., 2,000 jointing 
sleeves 7s. per 100, 60,000 insulators 2:21d. each, 5,000 ditto 2-10d. each, 
3 tons sal ammoniac £34. 178. Gd. per ton; Geo. Wills & Co., 15 tons 
bronze wire £95. 18s. 4d. per ton, 2 tons ditto £05. 18s. 4d. per ton; 
British & Foreign Indent Co., 10,000 insulators 5:24d. each. 

Postmaster-General’s Dept, | Sydney.— British Insulated. & Helsby 
Cables, 5.000 strips protectors 3s. 9d. each. 

Postmaster-GeneraUs Dept, Drisbane.—.Jas. Paton & Co., 300 guards 
for caps of supervisory lamps £1. 3x. 6d., 24 indicators 7s. 3d. each, 
112 listening and ringing kevys 7s. 4d. each, 275 ditto. 7s. 4d. cach, 
100 ditto 7s. 4d. each, 36 order wire kevs ës. 3d. cach, 48 micro- 
phones 6s. 6d. each, 24 ditto 5s. each, 600 plugs Is. 6d, cach, 700 ditto 
Is. 9d. cach, 50 ditto 4s. 7d. cach, 84 head receivers 10s. each, 100 
sockets for supervisory lamps 5}d. each, 30 switcliboards £6 each, 15 
ditto £8 10s. each, 15 ditto £9. 3s. each, 23 ditto £12. 16s. 3d. each, 39 
ditto £36 cach; British Insulated & Helsby Cables, 450 cords 10d. each, 
12 indicator strips 45s. 9d. per strip of 10, 850 plugs Is. each, 300 Ib. 
resin-cored solder £23 ; Western Electric Co., equipment for eight bays of 
vertical side of main distributing frame of lamp signalling switehboard, 
Toowoomba, £126, 12 bays ditto, Brisbane, £187, 30 guards for caps of 
pilot lamp 4d. each, 18 indicator drops 3s. each, 15 strips ditto £3 per 
strip of 20, 400 jacks Sd. each, 20 strips ditto 17s. 6d. per strip of 10, 600 
ditto Is. 9d. each, 60 kev-order wire strips 12s. per strip, 24 part y-line 
ringing keys 8s. cach, 30 subscribers’ meter keys 3s. 9d. each, 33 micro- 
phones 6s. 6d. each, 500 number plates 2d. each, 24 plugs 3s. 6d. each, 
48 plugs Is. 7d. cach, 12 pole-changers for telephone exchanges £5. 15s. 
each, 50 head receivers 10s. 6d. each, 1,500 fibre sleeves 51d. cach, 60 
sockets Is. 11d. each, 5 strips sockets 15s. per strip; India Rubber, Gutta 
Percha & Telegraph Works Co., 20 mouthpieces, microphones, 2s. 41d. cach, 
30 distributing boxes 28s. 6d. each, 20 ditto 45s. each, 700 bottles solder- 
ing solution 5]d. each; W. G. Watson & Co. 200 cbonite carpieces 34d, 


each, 50 mouthpieces 4d, each, 


c.i. pipe at a height of 315 ft. 
by the Council embodying any alternative plant or any suggestions 


which may tend to an improved design. Only goods of British 
manufacture will be accepted. Specifications may be seen at 73, 
Basinghall-street, London, E.C. 

Tenders will be received until Nep. 28 at the Kungl. Vattenfallss- 
tyrelsen, Stockholm. for supply at Ponjvs electric power works of 
four electric travelling cranes (50, 30, 80 and 25 to 30 tons lifting 
capacity respectively). 


- TENDERS RECEIVED AND ACCEPTED. 


- 


— The tender of the British Westinghouse Co. for the supply of a 
1.500-kw. rotary converter (for £3,978) has been accepted by 
Bradford Corporation. 
Bristol City Council have accepted the tender of the British Insu- 
lated & Helsby Cables at £539. 3s. for an annual supply of watt- 
hour meters. 
Luton Council have accepted the tender of the British Westing- 
house Co, for a 500 kw. converter and transformer at £1,246. 
Prahran and Malvern (Victoria) Tramways Trust have accepted 
the tenders of Edgar Allen & Co. for points and crossings for tramways 
in Kew, Hawthorn, Malvern, Caulfield and St. Kilda, £8,875 ; and 
British Insulated & Helsby Cables for overhead construction, feeders, 
cables, &c., £10,797. 2s. 4d. 
F Newcastle Emlyn Council have accepted the tender of the local 
electric light company for public lighting at £47 per annum. 
Lewisham (London) Guardians have accepted the tenders of the 
South Metropolitan Electric Light & Power Co., at £51, for wiring and 
fitting the operating room at the infirmary. 


966 THE ELECTRICIAN, SEPTEMBER 13, 1912. 


Important Argentine Contract for Electric Cables.—In connection 
with the electrification of the suburban railway lines in and about 
the City of Buenos Ayres, an important contract has recently been 
placed by the Central Argentine Railway (Ltd.) with W. T. Henley's 
Telegraph Works Co., of Blomfield-street, London, E.C. This con- 
tract, which is probably the largest ever placed for an electric cable 
installation. and certainly the largest for extra-high-tension cables. 
includes the supply and laying of all the underground power cables 
that the undertaking requires, will take about 18 months to complete, 
and will necessitate the sending out of a number of engineers, fore- 
men, jointers, &c.. to carry out the work of laying and jointing. 

The prineipal item is one of 66,000 metres of 0-1 sq. in. paper-insulated, 
lead-covered. and armoured three-phase cable for a working pressure of 
20,000 volts, which is to be laid directly in the ground. ‘The laving of 
this ceble will necessitate several hundred joints which will be made in 
cast-iron sleeves filled with compound under vacuum. As may be 
imagined, very stringent tests are specified for the cables both before and 
afier levying. In addition, there is a length of 66,000 metres of three-core 
pilot cable, and 28,000 metres of armoured telephone cable. which will 
also be laid direct in the ground. ‘The contract also includes 20,000 
metres of L0 sq. in. paper-insulated and. vuleanised. bitumen sheathed 
track cable to be laid solid in troughing. The track cable referred to will 
be used for feeding the conductor rails and running rails, and for con- 
necting across breaks in the rails at level crossings, junctions, &c.. Track 
pillars to the number of 1,300 are to be supplied by the contractors, 
together with a large number of joint boxes and a considerable amount 
of telephone apparatus, &e. The consulting engineers for the work are 
Messrs. Livesey, Son. & Henderson (London), and Messrs. C. H. Merz & 
McLellan (of Westminster and Newcastle-on-Tyne). We may add that this 
important contract was secured in competition with British and Conti- 
nental manufacturers. 


BUSINESS NOTICES. 


The offices of Messrs, T. & J. Jackson (Ltd.) have been removed to 
38, Blandford-street. London, W. The telephone number remains 
996 Mayfair. Goods for engineering department to be sent to 15. 
Hill-street, N.W., and for heating and cooking departments to 38. 
Blandford-street, W. 


The business of the late James Tate, electrician. 182, Harris-street, 
Bradford. has been acquired by Mr. Wm. Hy. Wilkinson, who will 
continue the business as ** James Tate." 


The Melbourne branch of the Edison & Swan United Electric Light 
Co. has been removed to 368, Little Collins-strect. 


Sale by Auction.— Messrs, Fuller. Horsey, Sons & Cassell will sell 
by auction in lots at the engineering works of Messrs. Kitsell & Co. 
(Ltd.), Bridge-road. Willesden, N.W., on Tuesday, Oct. 1, at 11 a.m., 
a number of high-class machine tools by well-known makers (in- 
cluding 30 lathes, 3 milling machines, shaping and drilling machines, 
&e., two Crossley gas engines. a 7 kw. dynamo, pulleys, belting, loose 
tools, &c. Catalogues of Messrs. Yeilding & Co., solicitors, 13, 
Vincent-square, Westminster. S,W.; Messrs. Godwin & Taylor, 
C.A.. 195, Strand. W.C.; or the Auctioneers, 11, Billiter-square, 
London. E.C., and 100, King-street. Manchester. See also an adver- 
tisement. 


Plant for Sale.—4An advertiser has for sale a 180 B.H.P. Hindley 
gas engine (with two gas producers, scrubbers and piping, &c.), 
suitable for dynamo driving. 


Patent Development.— The proprietor of patent No. 16,729 of 
1906, relating to dynamo electric generators, desires to arrange for 
the commercial development of same in this country. Particulars 
from Messrs. Herbert Haddan & Co., patent agents, 31/2, Bedford- 
street, Strand, London, W.C. 


Restoration of Lapsed Patent.—An order was made on Sept. 5 
restoring Letters Patent No. 23.725/1907. granted to Oswald Deam, 
for " A new and improved recording mechanism for engine-room 
telegraphs and the like." 


Application for Restoration of Lapsed Patent.—The Geissinger 
Regulator Co. have applied for the restoration of Patent No. 1,304/ 
1908, granted to H. G. Geissinger, for ` Electrical means for regula- 
ting temperature in a number of places." and which expired on Jan. 
20. 1912, owing to non-payment of fees. 


Amendment of Patent Specifleation.— The British. Thomson- 
Houston Co. (Ltd.) seek leave to amend the specification of Letters 
Patent. No. 210.513/1900, for a `“ Process and apparatus for the treat- 
ment of metallic tungsten and the manufacture of electric lamp 
filaments therefrom." Notices of opposition must be given before 
Oct. 4. 


Lead Coating.—Messrs. Hayward Bros. & Eckstein have been 


granted a sole licence for coating iron and steel sash bars with lead 


by the Cowper-Coles process, end a plant is being equipped at their 
works in London. 


Imports.—The following are official values of electrical machinery, 
material and apparatus imported into this country (a) during August, 
1912, and (b) during the current year from Jan. 1 to Aug. 31, with 
the increases or decreases compared with the corresponding periods 
of 1911 :— 

Electrical machinery (a) £90,721 (increase £2,965), (b) £730,518 (in- 
crease £13,401); *telegraph and telephon> esbles (a) £22,112 (increase 
£4,775), (b) £197,594 (submarine £191,141, other £6,453) (decrease £46,897); 
telegraph and telephone apparatus (a) £12,359 (decrease £4,194), 
(b) £140.89] (increase £26,900); other electrical wires and cables, rubber- 
insulated (a) £7,280 (increase £1,875), (b) £55,158 (decrease £1,848) ; 
with other insulations (a) £4,820 (increese £1,706), (b) £38,062 (increase 
£13,755); carbons (a) £12,513 (increase £3,715), (b) £92,759 (increase 
£11,382); glow lamps (a) £14,051 (decrease £5,889), (5) £194,602 (increase 
£6,074); ere lamps and electric searchlights (a) £79 (decrease £122), 
(b) £923 (decrease £150) ; parts of arc lamps and scerchlights (other than 
carbons) (a) £8,535 (increase £2,355), (b) £73,212 (increase £4,905 ; pri- 
mary and secondary batteries (a) £5,416 (increase £2,646), (b) £39,034 
(increase £10,988). Total of electrical goods and apparatus, other than 
machinery and telegraph and telephone wire (a) £103,327 (increase 
£11,177), (b) £921,807 (increase £34,692). 

* Submarine and other telegraph and telephone cables were included 
in one class in 1911, but are now divided into two clssses. 


Exports.—The exports of electrical machinery, material, &c.. (a) 
during August, 1912, and (6) during the current year from Jan. 1 to 
Aug. 3l, and the increases and decreases compared with the corre- 
sponding periods of 1911. are as follows :— 

Electrical machinery (a) £177,223 (increase £165,222), (b) £1,239,087 
(increase £76,333); *telegraph and telephone cables (a) £91,945 (sub- 
marine £28,542, other than submarine £63,403) (increase £7,922), 
(b) £081.143 (submarine £710,411, other than submarine £274,032) (in- 
crease £487,771); telegraph and telephone apparatus (a) £25,168 (in- 
crease £8,355), (b) £171.179 (increase £2,970) ; other clectiical wires and 
cables, rubber insulated (o) £42,145 (inerease £14,550). (b) £295,775 (in- 
crease £34,771); with other insulation (a) £69,712 (inerease £41,165), (b) 
£410,013 (increase £161,306) ; carbons (4) £1,019 (increase £28), (b) £8,247 
decrease £2,822); glow lamps (a) £15,177 (increase £1,005), (b) £127,536 
(increase £22,947); are lemps and searchlighis (a) £747 (decree se £655), 
(b) £12,498 (increzse £179); parts of ere lamps and searchlights (other 
than carbons), (a) £1.271 (increase £33), (b) £14,024 (increase £3,207) ; 
primary and secondery bz*teries (a) £15.919 (decrease £3.997), (b) 
£124,131 (inerease £23,889). Total of electrical goods and appartus, other 
than machinery and telegraph end telephone: wire (a) £352,668 (increase 
£113,281), (b) £2.712,414 (increase £930,894). 

* Submarine and other telegraph end telephone cables were included 
in one elsss in 1911, but are now divided into two classes. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The discharge of Robt. Edwin Walker, electrical enginecr, &c., 
Elgin-road, and 16, Widemarsh-street, Hereford, has been granted, 
subject to consent to a judgment for £5. 


A mecting of creditors of the District Electric Co. (Ltd.) will be 
held at the offices of Messrs. Rostall, Round & Co., 21, Waterloo- 
strect, Birmingham, on Sept. 20. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED, 


The following abstracts from some of the specifications recently published have been specially 
compiled by Messrs. MgEwBuRN, ErLIS & Pryor, Chartered Patent Agents, 70 and 72 
Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged at 
the Patent Office, the former is givin in brackets after thz title. 


F» 1911 SPECIFICATIONS. 

11.292 KgrTERING. Ignition systems and apparatus therefor. (3,6/10.) 

11.452 Ancus. Railway safe-running devices. (12.5.10) 

14.059 DEscuBEs. Means for controlling railway points and signals. (14/6/10.) 

15,866 Gatis. Electrical conduit junction boxes. . 

16,143 BasrIAN. Envelopes or supports for the resistanc?s in electric heating-apparatus. 

16.225 Dawson & Horne. Control systems for gun mountings and other mechanism. 

17,998 FuRSTENBERG. Machine for winding wire or the like upon hos? pipes, insulation 
upon cables, and for analogous purpos?s. i bt 

18.220 Harris. Applization of electric currents for preventing the corrosion of the tubss 
of surfac2 condensers. 

18.334 Jupp & Ritey. Electrical hzating-2lement. D. 

18.351 Grote. Manufacture of metal filaments for electric lamps. (Cognate Applica 
tion. 27,290.11.) for 

18,392 Hoce & " Z" Evectric Lamp MANUFACTURING Co. Manufacture of filaments io 
incandescent el-ctric lamps. lica" 

19,800 JouwsoN. Sparking-plugs of internal-combustion engines. (Cognate Applic 
tion, 23,960.11.) 

21.026 Hotmouist. Electric heating-apparatus. . 

22.111 Forrester (Diamonp ELECTRIC Co.) Elcctrically-haatzd sad-irons. 

22.784 BuoELL. Railway signalling systems. . l:ctric 

26.377 Gunn & W. T. NicHoLsoN & CLiPPER Co. Fittings for incandescent ec 


lamps. 
27,826 SgrroN-JoNES (Electric Exporte Werke G:s.) Electric safety lamp. n the 
According to the invention a mztal member is provided between the contact b GE 
casing and the end contact of the lamp. normally joining thes? contacts bu this 
.4 directly connected to the source of current, Upon the safety devicz operating 
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member is jerked forward by a spring and is locked in the forward position. It is 
then impossible to press it again into contact with the contact in the casing, and, 
moreover, it makes this contact inaccessible. 

29,062 RoBERT Dempster & Sons, Ltp. & Mitton. Switches for mono-rail telpher 


tracks and the like. 
1912 SPECIFICATIONS. 


163 Neave & CALLENDERS' CABLE & CONSTRUCTION Co. Mechanical connectors for 
electric cables. 

This arrangement consists of a screwed fork. a branch socket slotted to receive the 

limbs of the fork, and a nut screwing over the said limbs and against a shoulder on the 

branch socket. so as to grip the main cable between the bow of the fork and the inner 


end of the branch socket. 
2,436 MINNICK. Railway signalling systems. 
2.467 STEVENS. Sparking plug for internal-combustion engines. 
3,644 GoLtpBERG. Method for applying an electrically-conductive layer upon an 
electrically non-conductive surface. 
The conductor is appli:d in form of a colloidal solution of metal, or some other 
conductor, in a liquid which readily evaporates under ordinary conditions. Con- 
ductors such as silver. copper, graphite, and liquids such as water, alcohol, ether 


benzol, &c., are mentioned. l , 
0,112 MunRAv. Manually or otherwise operated electric switches with automatic 


releasing mechanism. 
6,496 GiRARDELLI. Electric motor for transmitting angular movements with an 
auxiliary motor which controls the successive displacements for it. (15,3.11.) 
6,647 SiEMENS-SCHUCKERTWERKE Ges. Alternating-current electricity meters. (18.3.11.) 

This relates to Ferraris typ» meters in which the magnet core is built up of € -shaped 
stampings, pressure coils mounted on one limb and current coils of the other two 
limbs. The invention consists in arranging opposite the middle limb of the magnet 
core a magnetically short circuiting piece the breadth of which is greater than the 
breadth of the middle limb. and yet less than the distance between the two outer 
limbs, the breadth being such that the fields due to the pressure coils and current 
colls pass through the armature disc in close proximity ; an increased torque for the 
sam? ampere-turns thereby resulting. 

6,882 HazrLEHuRST & LoNcsTRETH's Ltp. Method of restraining the augmentation of 
an electric current and contrivance therefor. 

8,075 IsARIA ZAHLERWERKE AKT.-GES, Electricity meters. (3,4/11.) 

8,088 Rose & OLDENBURG. Ferro-concrete pole, especially for supporting electric 
conductors. 

8,186 Soc. p'ErEcTRICITE Mons. Track apparatus for interaction with moving trains 
on railways. (5.4/11.) 

10,528 BarBour & Travis. Oil-brake electric switches. 

The invention provides for the automatic locking of the movable contact in oil 
Switches unless the oil is at or above a certain and predetermined height, in one 
form the movable contacts are automatically locked against movement in a direction 
to close the switch, by the action of the fall of the oil level on a float. said float actuat- 
ing a locking bar and moving it into the path of a member carried by the movable 
contact carrying spindle. 

10.704 FAIRWEATHER (HART MANUFACTURING Co.) Electric switches. 
12,313 Sıemens Bros. & Co. (Siemens & HaALsKE AkT.-GEs.) Clutch gear for Hughes 


. telegraph apparatus. 
12,980 Siemens Bros. Dynamo Works, Lro. (SIEMENS SCHUCKERTWERKE Ges.) 


Electric switches. : 

15,900 Ancus. Railway safe-running devices. (12/5/10. Divided application on 
11,492/11. 11/5) 

16,481 Moss. Method of automatically Poverning the setting of fire-alarm thermostats 
according to the atmospheric temperature. (8/8/11.) 

16,624, 17,175, 17,269 & 17,938 Ancus. Railway safe-running devices. (12/5/10. 
Divided application on 11,452/11. 11;5.) 


APPLICATIONS FOR PATENTS. 


Norg.—7 he undermentioned Applications (except those marked t) are not open to public 
inspection until after acceptance of Complete Specifications. Those marked * are open for 
Inspection 12 months after the date attached to them, if they have not been published previously 
in the ordinary course. Names within parentheses are those of communicators of inventions. 
When complete Specification accompanies application an asterisk is affixed. 


July 26, 1912. 


17,357 Prance. Loud-sp2aking attachment for tel2phones. 
17,369 Downes. Electric motors. 
17.386 AsuToN. Distribution of elsctricity bv alternating currents. 
17.388 CoorER. Electrical recording instruments. 
17.391 McLean, Construction of field magnet for dynamo-electric machines. 
17,437 Societe D’ELectricitz NILMELIOR. Magneto electric and alternate-current 
machines. (16/2/12, France.)* 
July 27. 1912. 


17.442 Cockrorr. Cord grip for electric lamp holders. 

17.443 FOTHERGILL & GRAHAME-WnuITE. Apparatus for radiating and receiving electro- 
magnetic waves in connection with wireless telegraphy and wireless telephony. 

17,489 Broxam. Devices for adjusting the time of ignition in internal-combustion en- 
gines provided with magneto electric ignition machines. (Bosch, Germany.)* 


July 29, 1912. 

17.519 CopLans. 2asuring th? electric conductivity of liquids. 

17,583 DuNLop PNEUMATIC Tyre Co. & Keesan. Electrical welding-apparatus. 
July 30, 1912. 


17.618 Srostg. Manufacture of electric pie iron. 

17,623 Byna & Taytor. Electrical conduit fittings. 

17.634 Asu. DALLEv, & TorLis. Electrically operated tim>-limit detonator. 
17,635 Kovacs. Cut-out switches. * 

17,651 Leitner. Electro-magnets. 

17,663 & 17.678 Low. Electrod2s for us? in arc lamps.* 

17,68) B.T.-H. Co. (G. E. Co., U.S.) Protective devices for electric circuits. 


July 31, 1912. 


17,701 L. Reay. Producing conducting films upon the surfac2s of electrical apparatus. 

17,749 HADDAN. (Cleveland Welding & Mfg., Co. U.S.) Electric welding.* l 

17,752 Lake. (Fabriqu2 Internationale D'Appareils à Magneto S. A. (F.L.A.M.), Swit- 
zerland.) Electric hand apparatus for producing lieht. 

17.761 FgLLENBERG. High-tension insulators for overhead lines. (31/7/1911, Germany.)* 


17,779 CaMriICHE. Elzctric striking gear. (1/8,1911, Switzerland.)* 
August, I, 1912. 
17,805 REvNoLDs & Larmutu. Electrically-actuated automatic door-operating applianc?s 
17.836 Dekker. Electrolytes for us? in electrometallurgy.* Í 
17.838 VANDERVELL & MipsLey. Slf-regulating dynamo-electric machines. | I 
17.840 Moler. Electrical separation of bodiss in suspension from electrically insulating 
fluids, more particularly gasss.* 


17.850 Hunt. Portable electric hand-lamps.* 
17,858 Western ELECTRIC Co. (Western Electric Co., U.S.) Automatic telephone 


exchange switches and controlling circuits therefor. 
August, 2, 1912. 
17.871 THoMrsoN & THoMrsoN. Electric accumulator. 
17,829 MAuGHAN. Combined stand, magneto cover, and air deflector for use on motor- 


cycles, 
17.942 Stewart. Maenetic speedometers.* 
17,952 ELBoRNE & Govsat. Separating magnetic from non-magnetic powdery materials 
such as iron. sands, and the like. 
17,955 MUIRHEAD & MUIRHEAD. Telegraphic relays.* 
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: August 3, 1912. 

17,978 Fraser, Woop & Eastern TELEGRAPH Co Telegraph receiving ap 
adapted to split up incoming signals into their components and to actuate a 
transmitter or analogous devic2 or to perforate a tape according to either the 
wheatstone. cable, or other systems of working. 

17.980 RooTHAA & FERRANTI. LTD. Resistances. 

18,013 Siemens Bros. DvNAMO Wonks. (Siemens Schuckertwerke G.m.b.H., Germany.) 
Electrical driving of ring-spinning and doubling frames. * 

18.017 GRuNpv. Electric heaters.* 

18,025 Rey. Electrical generating set,* 

August 6, 1912. 


18,044 BARKER. (Thompson Automatic Signal Co., U.S.) 
control for railway trains.* 

18.059 HowiE. Operating the points of car rails. 

18.060 Wirkig. Electric couplings or connectore. (Addition to 3.772/12.) 

18,065 Maurice. Electrometers and appliancss for indicating and measuring variations 
in electric potential. 

18.070 Morrison. A bottom for miners’ pit lamps electrically lighted.” 

18.072 Warp. Electrical attachment for motion picture machines.* 

18.086 ScHNEIDER. Receiving apparutus for electric waves. (15 4/12, Germany.)* 

18,087 Siemens Bros. Dynamo Works & HowARDb. Cooling dynamo-«lectric machinery 
and means therzfor, 

18.094 Davis. Electric locomotives. (7/8/11. U.S.)* 

18,109 Marks. (Clinton Wire Cloth Co.. U.S.) Circuit breakers.* 

18,111 SHaw. Wireless telegraph transmitters. * 


18,115 HoposoN. Electric lifts.* 
18,129 Jones. (Akt.-Ges. Mix & Genest Telephon und Telegraphenwerke, Germany.) 


Telephones. * 
August 7, 1912. 


18.145 Wuite, Dawson & HoucHton. Brush holders of electric machinery. 

18,161 HEBERT & C. & J. JAEGER G.M.B.H. Axle bearings for tramway or other vehicles. * 
18.164 FAiRLEss & Warren. Contacts for electric controllers or switches. 

18,188 ScHNEIDER. Receiving apparatus for electric waves. (Addition to 18.086,12.)* 


paratus 


- 


System of electric signal or 


18.210 Coates & A. REYNOLLE & Co. Electric switching devices. 
18,214 i Amiot & CHENEAUX. Electrical measuring instruments. (6/9/11, 
rance.)* 


18,220 B.T.-H. Co. (G.E.Co., U.S.) Electrodes for arc lamps. 
August 8, 1912. 


18,275 LAMBERT. Combined plug and switch for electric circuits. 
August 9, 1912, 


18.312 Kevin & James WHITE, Fig, D & RENFREW. Magnetic compasses. 

18.341 HATFIELD & CHAMBERLAIN & HooKHAM. Electrcdes.* 

18,349 Berry & MarkHam. Ironclad electric switch and distribution boards. 

18,356 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) Automatic 
telephone circuits. (Addition to 27.458 09.)* 

18,368 CotoNwa. Multiplex telegraphic printing apparatus for automatic and manual 
transmission and of high output, also capable of being usedwith submarine cables, * 

18.369 CoLoNNa, Polarised telegraphic relay.* 

18,371 & 18,372 B.T.-H. Co. (G. E. Co., U.S.) Vapour electric devices. 


August 10, 1912. 
18,387 THoRr, THoRP & Tuorp. Time recorder for electric lamps, motors, stoves, 
radiators and the like. 
18,404 SzEK & Szex. Galvanic cell. (12.8/11, Belgium.)* 
18,412 CLARKE. Dynamo-electric machines, 
18.422 SiBarEv. Wireless telegraphy and telepheny. 
18.425 Lake. (J. B. M. Electric Co.. U.S.) Generator regulators, * 
18,430 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) Selector for 
automatic or semi-automatic telephone systems. * 
18.437 Lake. (J. B. M. Electric Co.. U.S.) Lamp regulators. * 
18.440 THobE & Co. Electromagnetic brakes. (108 11. Germany.)* 
18,444 Lake. (J. B. M. Electric Co., U.S.) Electrical systems for internalecombustion 
engines. 
18,449 WaLLACE & WassMER. El:ctrolytic production of metals. 
August 12, 1912. 
18,458 James. Variable-speed driving by electric motor and self-contained mechanical 


chang? gear. 
18.477 Furtapo. Circuits for the transmission of alternating, undulatory and pulsatory 
, electric currents. 
18.479 Lance. Electric secondary clock alarm. 
18,482 PEHRssoN. Electric lamps for vehicles.* 
18.498 Siemens & HarskE AKT.-GEs. Circuit arrangements for automatic telephone 
systems. (14 8 11, Germany.)* 
18,529 SrELJEs. Telegraphic transmitters. 
August 13. 1912. 


18.542 SMrTH. Adjustable cable sling or suspender. 

18,547 RANKEN. Submarine sound-signaller. 

18.562 Weiss & WALTHER. Electrical signalling device. (21/10/11, U.S.)* 

18.571 SEgbNErr. Electrical accumulators.* 

18,583 ForriNGER. Brake dynamometer. (238/11, Germany.)* 

18,596 Bourr. (Dynamit Akt.-Ges. vorm Alfred Noble & Co., Germany.) Electrodes 
for electric arcs.* 

18.603 Hartmann & Braun Axt.-Ges. Metal vapour alternatine-current rectifiers and 
Similar apparatus. (2,3,1l, Germany. Divided application on 5,415,12. 4/3.)* 


August 14. 1912. 


18,632 Hernicxe & JAsrER. Production and wireless transmission of electrical oscilla- 
tions. (Divided application on 28,351.11. 16°12.)* 

18,654 Davies. Electric clocks and the like instruments. 

18,655 ScHIESSLER. Telegraphy and telephony by submarine cables. lone-distanc? over- 
head lines and the like. (Addition to and divided application on 4,061 ; 12. 17/2. 
18,2/11, Austria.)* 


COMPANIES' MEETINGS AND REPORTS. 


———4»———-————— 


BOLCKOW, VAUGHAN & CO. (LTD.)—The directors’ report for the vear 
ended June 30 states that the total expenditure upon the purchase of the 
works site and surrounding land. open-hearth st»el furnaces, exhaust 
stcam turbines, benzol plants, electrical installations, &c., during the year 
was £195,696. 3s. 11d., of which £144,776. 12s. 9d. has been debited to 
capital account. 

BUENOS AYRES PORT & CITY TRAMWAYS (LTD )—The report for 
1911 states that there was a profit of £16255 on the year's working, 
but after paying debenture interest and providing £1,750 for sinking 
fund contributions, the net result was a debit balance of £8,861. The 
traffic receipts showed considerable increases, due mainly to the open- 
ing of the line to the suburb of Alsina, and in the early part of the 
year there was a satisfactory diminution in working expenses. In the 
month of May, however, very severe floods cccurrod in Buenos Ayres, 
thus causing the unsatisfactory result of the year's working. Dr. 


—— — — — 


Miguel Lacroze and Mr. J. Beaver White have been appointed to fill 
the vacancies created by the resignation of Messrs. J. Kerr and A. 
Wenham, and Mr. Morrice A. Edwards was appointed an additional 
director earlier in the current year. 


DUMBARTON BURGH & COUNTY TRAMWAYS OO. (LTD.)—At the 
meeting last week the chairman (Mr, Geo. Balfour), in moving the 
adoption of the report, said the result of the year’s working was very 
satisfactory. The total receipts amounted to £22,532, the increase in 
trathe receipts being £2,160, which, together with an increase in 
reccipta from advertising, made a total increase of £2,243. Working 
ex penses only increased by £214, the result being an increase in net 
revenue of slightly over £2,000. Since October, 1910, trade in the 
district had been in a more sati:factory condition, and the improved 
trade conditions had continued throughout the year. The cars ran 
534,832 miles during the year, and carried 3,153,816 passengers. The 
director3 had adopted the soundest method of providing for deprecia- 
tion—viz., by redemption of debenture stock. It was the unanimous 
opinion of the directors that it would be unwise to make a distribution 
on the ordinary shares this year, and that it was in the interest of 
both classes of shareholders that the surplus should be carried forward. 
The carry forward now amounted to £4,558. 


UNITED ELECTRIC CAR CO. (LTD.)—The directors’ report for the 
year ended June JO states that the works have been etliciently main- 
tained out of revenue. After paying debenture interest (£2,283. 7s ) 
and charging £6,090. 7s. 3d. for depreciation, the protit is 
£15,267. 6s. 11d., to which is added £2,481. 17s. 9d. from last year, 
making a total of £17,749. 4s. 81. Deducting preference dividend for 
the six months ended Dec. 31 (£3,000) the available balance is 
£14,749. 43. 8d. The directors recommend pay ment of the preference 
dividend (less tax) for the half-year ended Jun» 50 (£3,000), and a 
divideud of 5 per cent. (less tax) on the ordinary shares for the year 
ended June 30 (£7,500), leaving £4,249. 4s. 8d. to be carried forward. 


YORKSHIRE ELECTRIC POWER CO. The gross profite for the half- 
year ended June 30 was £5,805. 6s. 7d., compared with £6,633. 8s. 2d. 
and £4,950. 3s. 6d. for the corresponding periods of 1911 and 1910. 
The net protit, after payment of mortgage interest, was £3,349, 2s. 8-1., 
£4,137. 6s. 9d. and £2,621. 17s. 8d. respectively. The balance avail- 
able, including £330. 5s. 71. brought forward, is £3,679. 8s. 5d., and 
the directors recommend payment of a dividend (less tax) for the half- 
year ended June 30 at the rate of 6 per cent. per annum on the amount 
paid up on the cumulative preference shares (£2,525. 3s. 1d.), carrying 
forward £1,356. 5s. 2d. The effect of the coal strike in March last was 
felt severely in the district supplied by thecompany, but, owing to the 
provision made by the company, supply was fully maintained through- 
out the strike to all users who rely on the company for their supply of 
power and light. The reduction in profits is due to the strike, to 
extra cost of fuel during the continuance of the strike and immediately 
thereafter when it was necessary to replenish the coal stock, and to 
the reduced consumption and unsatistactory conditions of working 
produced by the disturbance of trade throughout the district. The 
directors regret to report a breakdown at Thornhill in July last and 
gratefully acknowledge the consideration shown by the customers of 
the company during the short period of reduced supply required to 
couple up the additional plant which had already been installed at 
Thornhill. The very considerable additions the company is making 
to the generating plant will, in the opinion of the directors, not only 
meet the increase of business, but also provide ample reserve power 
to secure a certain and continuous supply to customers in the future, 
even in the event of one or more units being temporarily disabled from 
any unforeseen cause. A special meeting of proprietors living in Leeds 
and district was held on July 23 last, to explain the reasons for the 
formation of Yorkshire Waste Heat Co. (Ltd.). It is believed that the 
generation of electrical energy from waste heat from coke ovens at 
Barugh will result in considerable economy and assist in the further 
development of the company's business, The rapid development cf 
the business and the increasing demands for electrical energy will 
necessitate a further issue of cumulative preterence shares, and at the 
close of the ordinary meeting an extraordinary meeting will be held to 
consider the authorisation of an issue of 10,000 shares of £5 each. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


NEW COMPANIES. 


LANDIS & GYR (LTD.) (121,087.) — Reg. Sept. 3, capital £2,000 in 
£1 shares, to carry on the business of electrical and general engineers, 
manufacturers of and dealera in all kinds of plant, machinery, engines, 
apparatus and implements used in connection with generation, dis- 
tribution, supply and use of electricity, &c. Private company. First 
directors are K. H. Gyr, L. R. Lester and H. Landis. Reg. otlice: 28, 
Denman-street, S. E. 


RURAL DISTRICTS ELECTRIC UNDERTAKINGS (LTD.) (124,045.)— 
Reg. Aug. 30, capital £50,000 in £1 shares, to carry on business as 
electricians, mechanical engineers and. suppliers of electricity, to con- 
&truct, lay down, establish and tit all necessary power stations, cables, 
wires, lines, &c. First. directors are O. H. Valpy, J. H. P. Berthon, 
E. H. Lyddon and H. T. Harrison, and S. C. Leech (managing direc- 
tors) Key. otlice: 91, York-street, Westminster, 5.W. 
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STATUTORY RETURNS. 
WELLINGBOROUGH ELECTRIC SUPPLY CO. (LTD.)-- Return to Aug. 2 


gives capital as £25,000 in £10 shares. All shares taken up and paid 
for in full. Mortgages and charges: nil. 


CRYSELCO. (LTD.)—In return to July 12 capital is £15,000 in £1 
shares. All shares taken up. £1 per share called up on 10,007. 
£10,000 paid. £4,993 considered as paid on 4,995 shares. Mortgage, 
and charges: £9,500. 


MORTGAGES AND CHARGES. 


WRIGHT ELECTRICAL SALES CO. (LTD.) —Debenture, dated Sept. 4, 
1912, to secure £),002, charged on company's undertaking and property, 
including uncalled capital. Holder: W. W. Newbould, 


CITY NOTES. 
— — 


MEMORANDA (Sept. 121.— Bank cate 4 per cent. (since Aug. 29, 1912). 
Prico of silver, 23d. peroz.  Consols 73; —74;xd. for money ; 74— 
74ixd. for account. Consols Pay Day, Oct. 2; Stock and Shares 
Continuation Days, Sept. 25 and Oct. 9. Ticket Days, Sept. 26 and Oct. 
10 ; Pay Days, Sept. 15and 27 ; Mining Shares Carry Over Day, Sept. 24. 

Prices or METALS (London).— Copper, cash, 78 j; ; three months, 
791. Lead, English, 23}—234; Foreign, cash, 25—25] ; three months, 
211—214; Spelter, 27; Tin, English, 224 —225; Foreign, cash, 2721; 
three months, 219]. J/ron, Cleveland, cash, 65/21 ; three months, 67/14, 


ALLGEMEINE ELEKTRICITATS GESELLSCHAFT (BERLIN).— It is reported 
that the directors have decided to increase the capital of the company, 
which is at present 130,000,000 m orks (£6,500,090). 


BRISBANE ELECTRIC TRAMWAY3 INVESTMENT CO. (LTD.)—This 
company's tratlic receipts for August were £27,680 (increase £3,030). 
Aggregate from Jan. 1, £158,394 (decrease £5,125). 


BRITISH ELECTRIC TRANSFORMER CO. (LTD.)—The directors have 
paid an interim dividend at the rate of 6 per cent. per annum (less 
tax) on the ordinary shares for the past half-year, 


BROWN, BOVERI & CO. (A.G.)—A dividend of 7 per cent. per annum 
has been declared for the past yeur, 


CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—During the four weeks 
ended July 26 the units delivered to consumers amounted to 1,030,834, 
compared with 912,348 units in the corresponding four weeks of 1911. 


CANADIAN GENERAL ELECTRIC CO. (LTD.)—A quarterly dividend of 
1? per cent. has been declared for the three months ended 30th instant 
(being at rate of 7 per cent. per annum) on the common stock. 


CIA DE TRAMWAYS ELECTRICOS DEL SUD (BUENOS AYRES).—Thie 
gross profit for the year ended June 30 was $1,262,999, of which 
$1,085,192 was from passenger receipts and $173,918 from sale of 
building site originally destined for head oftices. Working expenses 
amounted to $784,550, which, with general expenses and other charges, 
left net profit of $345,541, 

DAVIS & TIMMINS (LTD.)—The directors have declared an interim 
dividend at the rate of 6 per cent. per annum on the ordinary shares 
for the past hulf-year. 

DUNDEE, BROUGHTY FERRY AND MONIFIETH TRAMWAYS CO.—The 
directors have declared the statutory dividend on the preference shares 
and a dividend of 2} per cent. on the ordinary shares for the past years 


ELECTRIC SUPPLY CO. OF VICTORIA (LTD.) — his company s tramway 
and lighting receipts during th * quarter ended June 30 were £21,001 and 
working expenses were £13,715. 

GATESHEAD AND DISTRICT TRAMWAYS CO.— An interim dividend of 
5 percent. per annum for the half-year has been declared on the ordinary 
shares. 

GLOBE TELEGRAPH & TRUST CO. (LTD.)—A quarterly dividend of 
22. per share on the ordinary shares has been declared. 


KALGOORLIE ELECTRIC TRAMWAYS (LTD.)—This company’s traflic 
rec ipt3 for August were £3,557. Total from Jan. 1, £25,537. 


MADRAS ELECTRIC TRAMWAYS (1904) (LTD.)—This company’s tratlic 
receipts for the fortnight ended Aug. 31, were R 26,083 (increase 
R.5,724). Aggregate from Jan. 1, R.398,550 (increase R.45,026). 


MANILA ELECTRIC RAILROAD & LIGHTING CORPN.—A dividend of 
1j per cent. ($1.50 per share) for the quarter ending Sept. 30 has been 
declared on the common stock. 


OXFORD ELECTRIC CO. (LTD.)—The directors have declared an 
interim dividend at the rate of 6 per cent. per annum (less tax) on tho 
ordinary shares for the past half-year. 


RIO DE JANEIRO TRAMWAY, LIGHT & POWER CO. (LTD.)— This com- 
pany’s total gross earnings for July, 1912, were £235,467 (increase 
£20,206). Aggregate from Jun. 1, £1,490,490 (increase £201,994). 


SOUTH METROPOLITAN ELECTRIC LIGHT & POWER CO. (LTD. )--The 
directors have declared the usual dividends on L per cent. first 
preference and 6 per cent, second preference shares for the half-year 
to June 30, 
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Metropolitan Elec. Trams. .. — 303,424 |+ 1,580 St 4 $ B'ham & Midland Trams 4} Ist Dab. Stock) 91 —93 | 426 9) Jan, July | -- 
m Middleton ..............- $ 11,818 |— 374 || St. istol Tramways & Carriage Ord. ......| 6 —5} '6 '3 O Feb, Aug| -- 
Nelson Corporation ....... j ʻi 16 | De amas E es E. PETEERE 3—7} 586 | ii . 
ss Newcastle-on-Tyne Corpn. Bus 109.775 |+ 592 | St. 4d Do. 4perCent. Debs.......... e| 122 —102 | 318 5 | Feb, Aug . 
de Nan d. e i t2837 |- dea St] «- "Do Deh OE Md eio "de i duas Das |- | 
Oldham, Ashton & Hyde Es 21,343 |+ 1,303 || St ape reed ae Cum. Pref. II 8) —92 |610 0| Feb, Aug | 92! 
Epsum l ham Corporation "^c eae m 43,822 + 2,614 St. 76 Do 7 ap Cent. Non Cum. Pref. 4 e s. 37 —19 l ee ee 33 | ips 
i Perth (N.B.) Corporation . - ze zh 5% | Do. SperCent Perpetual Debs. ......| 93 —101 | 4 19' Q | April, Oct |. DL 93 
Perth (W.A.) Elec. Trams i 65,811 {+ 9,494 [| St 44% | Do. 4j per Cent. 2nd Deb. Stock ......; 8) —84 | 5 7 0. May, Nov | 81 | .. 
Peterborough ............ F 4835 |+ 33l Ja ro Central ndon Ordinary Stock ........| 7ó —73 317 0 Feb, Aug SUN 
ortsmouth Corporation = 55116 |t 125 St 4% | Do. 4 per Cent. Pref. Stock .........1) 23 L35 i414 0, Feb, Aug | 83i .. 
reston Carporatisa 11121. M, PUN FIDE Deferred Stok ce dec did $ mes geo 
" otherham Corporation -+ 16.414 |+ 912 | 100 4% | Do. 4perCent Debs............0 727 ) —102 | 313 0 | Jan, July | --/ 
x Rothesay....... itte * $092 |t 4293 | se] 1122 | City & South London Rly, Gon. Ori 1,33 233.13 10 0 | Feb, Aug | 331| 37% 
Sugar Een tee p Ame JE 2603 H Sel so BU a tend c4 di ep AE | 
P Berne mesra rama — 5] 35 1785 |— E 5% be (1991) ERN RUU TT NN SEU. O | Feb, Aug| -. | - : 
Sheffisid Corporation ..... + 375} 25 | 1538235 |+ 5,36 St} 599 | Do. (1903) ........... TNR 102.—13114 15 O0 | Feb, Aaz | 102} . | 
Singapore Trams vos ros = P - zm 462 j 4 per Cent. Perpetual Dabs. ....../ 9) —191 | 3 19 0 | May, Nov oe oe 
MUN Su Mstrop alitan ....... 105 | 35 23989 |- 765 io 6/0 Dublin United Trams, 6 pər Cent. Prof...) 10]—1l4 i5 4 0 Feb, Aug ee oe 
ie South Staffs OEN 125 2 2 js 2,046 | 10| 7/0 | Gateshead & District Trams Ord. dg 2:731 617 0 P Auz] | ' 
Yoji ampton...... paints Aap 9 T 10) .. | Gt. Northern & City Rly. Pref. Ord. (4%) T ed, g 
Southend Corporation..... 3 23 20.866 |+ 2,156 7!d astings & District Elec. Trams, 696 C.P. i— e Mar, S»pt oe co 
Southport Tramways teras 44 35 10,694 Sax 287 ai, Do. 4} Deb. Stozk sene Oe NR aid cé 71 —J/6 5 I8 6 April, Ost ee oe 
is Stalyb dge,Hyths,&c., Jt. Bd. S 53 22 14.521 pad 4,560 10 ' Imperial Tramways Ord. *9»6»99820€9€ 3$ —1 ee Mar, Sspt ** ee 
fi i Stockport | hae ee re PIS 43 23 23,427 t 731 10 a 6 per Cent. Pref. e@ecese s... 6 —5 | ee Mar, Sopt ee ee i 
«x Sunderland Corporation.... 132 | 23 32,499 |— 1,933 | St. 144% | Do. 4§ per Cent. Debs .............. 72 —72 | 6 5 0| Jan, july T oe 
Sunderland District ...... 2) = 12 ES £5 | 2/6 | I. of Thanet E. T. & Lt. 5 pər Cant. Pref... ARES : n p | Mar, j pt ve T | 
N 3a rams ^**5229242€ 3 , a 3D. EID III => an, u E dn | 
Je Saadon Corporation. ;... "| T oe $5 | st sf Granin aaan R 9—10}; 517 0 | Feb, Auz M 
E e UE EN 4| 35 1532 [+ — 979 Wi St. | 595 | Lancs Utd. Trams 5% Prior Lien Dabs Stic 81 —33 |6 0 6 | Jan, July | .. | .. 
| ynewde th and District DEC E c e als I st 48 | London Elect 4% Deb. Stock ........ $c ea 6 96} et 
“Sid? Tram Co. ...... 15 10 4,9905 |— y, ais - AMPLUM CENA ! 
allassy Corporation 31 | 23 27,08) |— 408 | 2 1% orion M Tan, 5% Cum. Pref. 44—5} xs 4j l 
Y Walsall Corporation ... 5. 8| 35 20,709 |+ — 588 lg 496 4 per Cent. Ist Mort. Deb. Stock ..| 72 —76 15 $ 3 ve 
"s arrington Corporation ee ee ee oe t. A Mersey Con. Ord. Stock *0»9»5€84.020c0902006 4 —§ oe ee 
est Ham Corporation 184 | 122 69,801 |— 2,215 8:d.| Metropolitan Elec. Tramways Ord.......| 1 —i} | 5 9° 6 . 
eston-super-Mare "e n n 62 35 5,469 ume 1,028 : h Do Dated *9»0506*4o0*2020*99909929 —} ee oe 
x olverhampton Co. ;;.... j| | 165 Set 106! Do. Spa Cont Cum P. nn ae is de $ 
i olverhampton Corpn.. à 14 | .. oe =. %| Do. 4% per Cont. Deb. Stock..........| 93—93 |4 il 6 oe 
us "Worcester **9o92252€ Peerens Aug. 30 308 3 35 10,413 + 22 S Do; 5 r Cent. Db. Stock *e.09.06090900 109 —163 4 17 0 ee 
x Yorn WE D ree S 30 I > Pave H 3 ; St | 11 | Metropolitan Railway Consolidated ....| 62 —624|2 8 0 Pi 
Yorkshire Woollen District. Ave’ 3 7 37,737 '+ — 877 | | 
"--— 7 * No allowance has been made for acerusd laterest(oriredeniption. t Ez dividend. 


v XR 


(€) These comparisons are with the correspondin od last year, — * Partly electrical, ton uw baa d T 
t, Minus 2 days, § Minus 3 days, i us 3 days 9 Plus 2 dayw ; | MEE GT 2 | 00 0&4. 0 Ly read e 


- k Ld a —u:— pe I1 
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ELECTRICAL COMPANIES’ SHARE LIST:.—Continued. 


‘w LAST Price |, * Rats BusiNESS Last Price *RATE BustNgss 
E Divi- NAME. Wed. | per cant.| DIVIDEND | Weer ro 4 Divi- NAME. Wed... FER CENT. DISIDEND Wark v5 
ó |pgND Sept. 11. | Yig.DED. Sser. 1l. | gj |DEND Sept. 11. |Yie.psp. Serr, 11. 
a High Low 3 High-Low. 
Electric Railways and Tranways— Continued, £ & d. est. | est. Telephones. est. | es 
65 | 64 p t 
St. 2195 | Metropolitan Rly. Surplus Lands Stocks 4 3 3 Feb, Aug) $2. $$ : Sad 5; 
St. t:3 Do. 3 per Cent. Preference ...... e = 40 6 Feb, Aug Jj 100 2s | Amer. Telephn. & Telegh. Cap. St... 147 —149) 5 10 0 ae e 
St. 3 va Do. 3$ per Cent. "A" Preference....| 84 —86 |4 ! 5| Feb, Aug| 94^ -- | 4% | Do Coll. Trust $1,000 4 per Cent. Bds. 33] 95 4 3 9| Jan. Juy | «|. 
St.: 34% | Do. 3} per Cent. Convertible Pref. ....| 84 —85 |4 1 6|Feb, Aug | 84b. efe 4% | Do. 4% Cons. Bonds 1936 . 115 —11734/ 3 8 0 v ej a 
St. Si Do 34 per Cent. pone Stock....| 57 —89 | 318 6 | Jan, July | 88% ee fae Z4 Anelo-Port Tel. 5% 1 t Mt. Db. Stk.| 102 —101 | 4 i6 O ! Mar Sep "OI 
St 342! Do Byper Gent" A Deb Store ->:| de —88 |319 6| Jan July (as ari (St, S% tanapi ortae o Tel 5% Ist ME Db. Stk A-1150 Anu, | nir 
Stj Metiorolitan District Railway Ord. . 43 —431 és Feb, Aug | 434 | ^l | 5% | Cuban Telephone 5% Ist Mt. Con. Bds. 96 —938 | 5 20 WE 97 | 96 
SE (44% Do 4i FistPref. e eei 8) —91 |5 1 O|Feb Aug, 90) 908-9 | Monte Video Telephone Ord. ..-.......| lh—li 5 6 3 Nov «| |. 
St 3405. Do. Assented Ext. Pref. (Int. Guar, by | 1) 0/6 | Do. SperCent. Pref. ......... cu! #—# | 5 7 O0 | May, Nov | . | 
| Und. Elec Riys, Co. of London, Ltd.)) 75 —72 | 4!1 0 Feb Aug, 24! '' fse 6% | National Co. Deferred Stock .......... 157 —153 | 315 6 | Feb, Aug 159} 152 
St | 3% | Do. 3perCent. Consoltd. Rent-charge| 73 —75 | 4 0 O Jan, July TAP 442, New York Telephone Co. 30 yr. Bnds...| 1004—1014| 4 19 0 e 7 | 001 tool 
St | 44% | Do. 4 per Cent, Midland Rentcharge, 98 —100/4 0 0 Jan July| =) -- ‘i 1/0'| Oriental .......eeeceeeseseees esse] Lii | 4 7 0| Avril, Oct | + |. 
St. 422 Do. Guar. Stock 4 per Cent. "LIPPE 87 —823 4 10 Q ! Mar, Sep. i Se uil idi 1 0/7: Do. 6 per Cent. Cum. Pref. E PM PS -l i 4 18 Q April, Oct ee ‘os 
St | 6% | Do 6 per Cent. Perp. Deb. Stock ....| 141 --i43 | 4 4 0. Jan, July | s: | i Ist 496: Do. 4 per Cent. Red. Deb. Stock...... 88 —90 |} 4 9 O| Jan, July | «|. 
St 4°) Do. 4 per Cent. Ditto ....cesecccess| 9$ —96 | 4 3 9. Jan, July | 999 .. ' 44/1 Teloh. Co. f Egyot 44% Db. S Stk. (red.)} 994 —51013, 4 19 O| Jan lub se i 
l gd Potteries Electric Traction Ord.........]  $&— 8 0 0 April, Oct| ++ | e P5 SI^ | UnitedRiverPlateOrd 1t0190,000  . ccr) ide 11579 July ..! TH] 7 
st | 4% 44° DS d e ume cee easveeceoe m E "e 2 | Wipe Ace à Tr 5 2/6 Do. 5 per Cent. Cum. Aer ce *9.08082850679 o E : : 0 June, RS | ee 
per n e oc et ee Is ay, S: 2 @oeeeeecoosseee J E an, i .* 
st! 1/24 S Mot Elec. Trams & Lte 6% Gm. Pret} =R 239], a | se |e t| Ho. Do ep Deb. SE Red. PCM Ol dams July 
lo | Undered Else Rya Lon Saa Lis] ATA | opo Www s Financial Investments, i 
es 4 Do. 41?5 Bo ds s.s.. escccsotts 9? —10 4 ee M 
ʻi a Do. Pe In. bds Ex Coup. 9e, cic 90 —92 |2 3 6 June, Dec; ?1i, 8?i| 5 3/0 | Elec. & Gen. Investment 6% Cum. Pref.. m zi : E eed TA 
B dx Yorkshire (W.R.) Elec. Trams, Ord. 4 . | Mich sp oe o Sous cem occi ahah 14 40/46 [Sp Doris | 132 128 
r n um, A as M e et ee u 4 ».2020600200€02€ , 
St| 4j | Do. AL per Cent. Ist Debs. .,....... | 73 = 5 8 6! Jan fuly| «| 10, 0% | Submarine Cables Trust (Cert.) ........| 127 —130 | 4 12 0 | April Oct | .. | .. 
Electric Manufacturing, &c. Colonial and Foreign Electric 
M "n Anchor Cable Co. 44% Deb. Stock ......| 986-1004 9 6j — .. um | Railways, Tramways, &c. : 
at 0/71 | “bo pud one PZA |Z 8 9: Apri, Oct | | | $28 | Anglo-Argentine 5}% RT Ist Prot.....| SESE |S 2 0 in gp T 
| E Do. Ist Mort. Con Dbs........ |— prr EN - Sh%C MR E 5 9 
1! 0/6; | Automatic Telephone Mig Co 6%Cm. Pf.| ly — TM ee TE t| 4% Do- M , Stock.» eem 005—105 4 HE: une, Dee 2 root 
l o} | D pee Ord. ex bonus share rie H s a April, Oct $5 03 E st Do. 57° Deb, St i eel 101 103 | 4 16 O A 1024, 102 
h np NS MR NER ra ee e x ;Q | WY. Vig WCU. DIOCK «certet nn f | 
X Eas deben E a BB E e a MERE ded ps 
3/ Do. 6perCent. Pref.......... eese an July; °°; ** i Meesi ks | xo e 
St {47| Do a per Cent. Ist Mort Deb. (red. 102 —104 | 4 6 6 | Jan, July | -- | 274.8 2/6, por MEM eren "o0i-1530 479 6 read Ms E 
E goose. Do MM E E T = » DE of, British Columbia ELRIy.Df. Ord, ......| 143 —i48 | 5. 8 O Mar, Sept | 145) 
l| .- | British L. M. Ericsson Mfg. Co. 6% Pf. i-i x oe se} oss Bt 8% | * y. aad ais 122 . 120 
St. «4*6 {British Thoms'n-Houstn 44% Ist Mt.Db.| 94 —36 | 414 6 Mar, Sept| **; = a 639 Pop Od Stok rs eu Do cad oe ri in iii lio 
British Westinghouse 10 per Cent. Pref...|  &—it sg Pe Aug) n | PE oie) Do. a perCent ist Mort Dea coti] 994—102) 4 8 0 Apri Oct | «| « 
100 6% | Do. 6per Cent. Prior Lien Dbs. (red.) | 102 —105 | 5 14. 6 : ep 2o 40-4). Do + per Cent. Ist Mort. Debs....... fos este el ec m mm 
St, 4% | Do. 4perCent Mort. Deb. Stock ....| 60 —63 |3 3 6 Jan, July | lk) €0 400 2 HE po. dMntouvet Power Deos uses 9 aps tg sy 9d s Em 
St| 5% Brush Elec. Eng. Co. Prior Lien Deb Stk | 75 —80 | 6 5 0 M. e [Se 42%! » 4176 Perp. Con. Deb. St. ........ 100 —102 [4 18 0 | Mar! Sept | tol |. 
St. 44% Do. 44% Perp.tst Deb. Stk ........| 50 —55 | 8 3 9| Mar, Sept! ** | * [St 5s Buenos NEL. pe Trams Ist Mt. Db.| 10 cee ee 
St. H ^ ^ Do Perpetual 2nd Deb. Stock ......| 35 —40 11 4 O' Jan, Jui y Bt 6% n did ort & City Tram, d "E 97 —101 | 5 19 O| Feb, Aug | 98) 97 
5' 10/0 , Callender's Cable Con. Ord.............| 101—11 [o 15 0| Jan, July Bs É C Ic ita Train gave: “to 137,610) "| &4—6& | 5 6 O | Mar, Sept el 
5| 2/6 | Do. 5 per Cent. Cum. Pref........... 4j—5b 1417 9 | Jan, July| `“ ! 4/6 cg 2 ramways (1 to ae yews 44—S% 1416 6| Jan, July | 5 e 
St. | 43% | Do. per Cent. Ist Mort. Debs, (red) 994—1011 4 8 9 Nov, May | 3 >, 9, 2/6 o "end ent Pre retete] 99 —:021 4 8 6 | Jan, July b 
l| 1/6 Otr eilner Alkali Co: chen 33-34 |5 3 0! May, Nov t 3st ds cut. Ero lst Deb. ninek (red.) Mom Z} ~ ; 
St | 44% | Do. 44 per Cent. Ist mort. Deb. (red.)..| 102 —105 | 4 5 6| Feb, Aug | *; | «| 1j 0/6 Cape Electric Tram Shares ..... esus... 5t—5t |4 7 0| F,My,A.N 5 5% 
1| 0/6 | Consolidated Signal Co. .. ....- eere) 2-8 [13 6 O April, œt] i|] =| 5 18 RIO nenas fep. ons VO (OESTE 90. 102: 348-6 June Dec | seis 
1' 0/74) Do. 6 per Cent. Pref. - ee — 8 14 O| April, Oct T .. [St. | 4% o per Cent. De . Stoc jas dedu 95 —99 $119 May’ Nov b Do 
3 ^ .. | Crompton & Co. (Nos. 1 to 85,000)... v" 7S ^. Jan, July "s ee Bt 5% OU des e A Db... ' 
100 5% | Do. 5perCent Ist Mort. Debs. (red.)..| 56 711 6| Jan, Juy | *;| c+ f.- | 5% Mar Cone B4 A n. Mt. 5% $ 50 99 —103 | 4 17 O | Feb, Aug -l-> 
9. 1/0 | Dick, Kerr & Co. Ord. .....scesesecees| d 514 G Sept ....| ul es i P da up Bde co ares , 
stages) Do recen té a (rom rc jay) | EO | Mort. Debs aE Do s par Ca I ae oo [840-5] junds wee | 
t: 449 : er Cent. De tOCK ...-..e — an, uly oe ee en teeter ee e*25a8c9 AS, m ut i 
a ML. United (“ A” Sh.) (£3 pd. = E | i Aug | ** | e [| 1)... | Kalgoorlie Elec. Trams. Sh... .......... bA N Tak ales ee 
5L. ved. Do. (ED: pald)osesse eese eei eee 1$ —2) S | Feb, Aug! = | [St 5% D. per Gent. Z A7 Deb. Stock .... COLE CN E mH a Rs 
t Do. 5 r nt. 2n e Stock 25 eu id — ar, p oe | ee >) 6° Pree rer ereovene E ! : 
2 34% Electric E Dives epa encore 3-1 710 0 | Jan, July | * E 1, 9/73 p. 6 per Cent. Cum. Pref...... id | E H E : s July ! 
2 1/42 | Do. 7per Cent. Cum. Pref...... ev di-2 | 7 0 0| July...) ej [St 5% o Vir ue Reg. Mort. Debs. .... 100 —102 | 418 0 Jan, July | | « 
St' 4% | Do. 4 per Cent. Perp. Ist Mort. Debs 73 —30 |5 0 O | Jan, July TM 23 5% | Madras mec rams. 5% o Deb. Stock.. 0—93 |3 7 0! : 92}; .. 
IO 5/9 | General Electric (1900) 5% Cum. Pref. .. 10 —I |411 9! June, 10b .. fioo 5% | Manaos Trams & Lt. Co. 5% Debs....... 1004 1021, 6 17 6 | Feb, Aug! ie 
st. 4% | Do. 4per Cent. Ist Mort. Debs. ......| 92 —97 |412 6 Ma, Sept] 2 | -+ f.. | 5% | Manila Ee Ry. $I, 000 Gold sea e eee 5 8 6 128} 127} 
5/0 'tHenley’ s elegraph Works Ord. ........| 12 —121 |6 13 0 Feb, Aug | !24 .. [t00. $1} | Mexicc Trams. Co. Com. St............. : | P 102| .. 
: "o Ne of | Do. Gen. Con ist Mre 8% Gold Bds 99 —i01 | 419 0 » 
5 2/3 t Do. 44 per Cent. Pref. ........... e. 41—5 | 4 9 6 Feb, Aug 6 . f.. 5% ay /o s 103 —105 | 5 14.0 104} 1033 
St 44%; Do. 4iperCent. Ist Mort Deb. Stock..| 102 —104 | 4 !3 6 Mar, Sept !04! .. fi00 6% Mo do Mort Bos seiner | | 
jose dlc Crepe I sical ep C EUIS 000) cen | 99 —I01|4 9 0| Feb, CORTE: 
10 5 5 per Cent. Cum. Pre TIPP 10; i T Es se 2,009) ...... = 101 
100 Sp Do E Debs. (red.) ... eere 9| —94 |4 5 O' April, Oct| -= | = [St. | 48% De t de. (NOS to 4,600) ........ gu aa 1 ie 4 May x, DIS 
St. 5% | Johnson & Phillips 5% ee eee ee oa ae lh] to feel) S82 Bon Istme Do Stock III) 99-158 | 418 0| Jam uly | =| n 
I u t | Elec. Construction Co. ........ — -— p sana =e € Ph] 9 | Q^ 95 HU Be. STOCK as cerecesecess f 
! ee | Riche song POSSET Ltd., oe kof ee | has Now 9.. et 5 3/0 “Cum, Pf. Trams. & Supply Co. 6% 5}—5$ 540 as ee ee 
D . 6 Cent Cum re e umb ee ay, ov ee ee se Ce cere nsresssreuons essee EN, m vs 
sc | 44% i Do. 4jperCent Perp. Deb. Stock... | 69 —/1 | 6 6 0 Jan, July| =; ++ fst! 449 Do. 449% Ist Mort. Deb. Stk. 02000202 Hu 152i 356 2s (S24 151} 
« | Simplex Conduits 6 per Cent. Cum. Pref. 41—5 AE - e£. HOO! $I | Rio Janeiro Tram, Lt. & P. Co. ooul = ee 103} 
" | p À [x I 6 34} ee 5% Do. 30 yr. Gold Bads «"".e.0297026 eee i03} —104i: 4 16 0 i ee 1 
12 12A Telegraph cn Mer 331 —354 2 6 Mar, July | E D Bnd 1024 —101} 4 18 6 1014) 100} 
100 4% Do. 4 per Cent. Deb. Bonds (1999). . 97 —99 |4 0 9 Jan, July} > -. [t 5% o. SO yr. Mt. Bnds................ r oe al esos 
1/0 | Vickers, Ltd., Ord. .cce.cccsesesccess 2—2% 1417 0. va 2%) 2 fido] $2] | Sao Raulo Tramway, Lt. Power DS St ced dac Dec d se] s 
1 0/6 | Do 5 per Cent. non-Cum. Preference..| [.'3—1,, | 4 4 0 T aa | co |e | 5% po 5 per Cent. Ist Mt. $500 D clos i "n ^ June, 1083' 107} 
St. 5% | Do. 5 per Cent. non-Cum. Preferred ..| 10$ —107 413 6, b 109} .. [St. | 5% E odd 9 per cent. Perp. Cons. Deb. "Stock > 89 Ll O. Feb, Aug | 938) + 
St. 4% | Do. 4perCent. Ist Mort. Db. 2E (red. IGA " 18 6 ' June, Dec | 109} .. [100| 44% t Toronto Ry. Co. Ist Mt. 44% Ster. Bnds, 97 — 4u eb, 
100 44? 4} per Cent. 2nd Mort. Deb. (red.) —105 une, Dec | +? "s u : 
100 ue D HA Cent. 3rd Mort. Debs. Scrip..| 104 —105 | 4 14 3 J ie 1054) ae Colonial and Foreign Elactricity 
10| 12% | J. G White & Co. P neum Pref. ......| 15 —16 |710 0| ks e. |o Supply, &c. 
EI qa CUM MEME RE os gb, 30 |tAdelalde Elec Supply Co. 6% Cu. Pr... Ez 5 6 0^ Mar, Sept | - 
@ ee t. $*»09*906»8560600900820€9 € š 
St| 4% | Do. 4perCent Ist Mort. Deba. ......| 58 —60 | 6 13 0 | May, Nov tos mou ESETP US Eo Hilo e oo | en 
Telagraphs. t.| 44%] Do. at per Cent, Dub, Stk. NA " ie =) : " o | Jan, July | seo 
10° 80 Telegraph ....... esosecscocs| | T] —7 5 3 0| June,Dec. | œ» *» HOO! 5% Do. 5 per Cent. 2nd Mort. Deb. Stoc = $ ; zs 
100 5% oue Debs. (red.).. ... e... of oh 5 3 0 | Jan, july ~j cfs 5/0 Calcutta Elec. Supply Ord. ............| 74—8 | 5 6 0 April, Oct. A E 
St. 15/0 Anglo-American Teleucuin verd.........| 674-696 . 4 6 3IE,MyASN |, 2/6 | *Do. 5% Cum. Pref. .......... eese. 4l —5$w .112 0 ee got! 96 
St 30/0' Da. Preferred... eee] 313—114]; 5 5 0 | F,My,AgsN d 113 100; 5% | Calgary Power Co. 5% ist Mort. Bnds...| 954—974 15 3 6 se uoj + 
St. vi Do. Deferred l2 x crx er ES 261—264 | 5 12 6 F,MyA&SN| 25} 268]i00, 7/24 Canadian Gen. Elec. Co. Com. St. ....... 114 —11»15 17 6 ee D us 
St. o | Commercial Cable 4 per Cent. Deb. Stk...| 831 —854 | 4!3 6 | Jn,Ap,Jy,O| :: «+ [100 Do. 7% Cm Pf. Stock eee 121 —125 | 512 0 oo : 
10 e Cuba Submarine Ord. ...... peheeenedel 5 zo 514 O| Feb, Aug | 101. .. 1100) 5% | Castner Electrolytic Alkali Co.(of U.S.A.) jul. wee oss 
10 10/0; Do. Preierence 10 per Cent........... i-i 914 3| Feb, Aug - ae Ist Mort. Stl. Debs. ...,...ccccccece 95 —100| 5 O O | Jan, y $8 
5 2/9 > Direct Spanish Ord. PX Rd es 3$—3: | 5 14 O April, Oct oe oe 5% |fElec.D»velopment Co. of Ontario $502 bds| 96 —93 | 5 2 0 T | 
5 5/0 Do. lüperCent. Cum. Pref..... reso. 7—7} 613 0 April, Oct | «= -- [st ; 56% | , Elec. Supply Co. of Victoria 5 per Cent. l S eg 
10 2/2 Direct United States Cable ........ m dd 215 n: JaApJy,O| 7| 7% à MEE E o | ac 519 0 Jan, July ^ 7 
Q 44% dia Cable 4 Db.(r ) — une, ss :. ndian Elec. Sup. & Trac. Co........ — T c Me 
St 255 Bea Onin. SE e Ajo Re Dod. 1225—132), 5 6 0 | Ja My,]v,Q, !32 | 133o; Kalgoorlie Elec. Power & Ltg. Ord. . Ac me May, ‘Nov i | ie 
St {17/6 Do. 3 per Cent. Pref. Stock o... 78 —3) | 4 7 6 | Ja.My,Jy,O, 2? 5l | 0/71 . Do. 6perCent. Cum. P ref. Peau aae 33—37 (8 6 6 P 1043, + 
St | 4% Do 4 per Cent. Mort. Deb. Stk. (red.).. yee teh 319 0! May, Nov 391 4j.. | 5% | Kaministiquia Power Čo. 5% Gold Bnds| 100 —id6 | 4 14 3i e run 
St. | 2/6 | Eastern Extension ...... e. eL. ere 134-13 |5 2 9 |]aAp,Jy,O, leds, 138] 5|... | Madras E. S. Corp. Ord. ........... ius i2 n" T d ue 
109 495 f Oo. 4 per Cz "t. Deb. Stock BENE 931 —1024 3 19 6 Feb, Aug ee ee St. 50/0 Melbourne E. S. Co. Cons. Ord. TONNEN 122 | 5 r 4 0 0 ee al 103 a 
25 4% | Eastern &S. Af. i^o Mauritius Sub. ees 974—1093; 3 19 © May, Nov | +e o> St ; 5% Do. 5% Ist Mortg. [5 Stock ...... 102 —105 | 4 15 O | Jan, July 
25 52/6 indo Europan Vise espere ssevers| 97 —5? |512 0; May, Nov SSi) a E: Gold Bonds uuioslesris van adr i 8? m. 510 0 Jan, A gai) 96 
109 5% Mackav Companies Common s..9006992*9 90 —94 5 6 0 Ja,Ap,Jy,O ee | ee t. $1 Mexican Lt. & Power Co. Com. St... erene 96 v. 4 1 0 Jn, P fa [ [111 oe 
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PUE ON l 
Tramways in London. 

THE present position and the future of electric tramways : 
in the neighbourhood ‘of London have been receiving con- ` 
siderable attention of late in the columns of the daily Press. 
We do not know what may be the reason for the emphasis 
which is being laid on the recent decline in the revenue of 
several metropolitan tramway undertakings, as against a 
phenomena] increase in the receipts of the motor-omnibus 
companies, but we notice that it is suggested by one of our 
daily contemporaries that the approach of the triennia 
municipal elections is responsible for an attempt to “ decry 
the trams.” Whilst the decrease in revenue promises to 
wipe out the estimated surplus of the Council's tramway 
system for the present vear's working, and may justifiably 
cause some uneasiness in the minds of the Highways Com- 


THERE have been frequent discussions ever since muni- 
cipalities entered the field of electric light and power as to 
what period should be allowed for the repayment of loans. 
At one time a period of 42 years was considered reasonable, 
and the London County Council permitted the London 
municipalities to raise loans on that basis. It soon became 
evident, however, that this term was much too long and 
that ‘such a ‘policy might lead to the heaping up of debt 
without corresponding assets. The London municipalities 
themselves began to realise this objection, and so the London 
County Council reduced the period for the various items 
which go to make upan electricity undertaking, so that the 
equated period became something like 25 years. Now, 


although an unduly long period is undesirable, it is equally 
evident that a very short. term is bad from the point of view | mittee, we think that the period under consideration is too 


of the prosperity of an undertaking. Suppose, for example, | short to justify statements as to an “ astounding ” fall in 
that all loans had to be repaid in 10 years. This would | receipts due to motor-omnibus competition. As a matter 
entail very heavy capital charges. There is obviously a of fact, the net decline for the seven metropolitan tramway 
happy mean that must give the best result, though it may | undertakings considered represents less than 4 per cent. of 
be doubted whether any fixed period is equally applicable | the revenue and is only a very small fraction of the stated 
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increase in the receipts of the omnibus companies, who are 
supposed to have captured the traffic. The outstanding 
feature to our mind is the extraordinary growth in the 
number of passengers carried by the various systems of 
transport. This growth shows an almost unlimited prospect 
for development, if facilities are provided. The omnibus 
companies are, of course, at considerable advantage in 
having access to the City, and this fact is doubtless the pre- 
dominant factor in the situation. Further, the omnibus 
always has the advantage that it can run close up to 
the footway, which is a great convenience for passengers, 
whereas the tramcar must remain in the central part of 
the roadway. Provincial tramway undertakings, whilst 
showing the usual fluctuations in revenue from year 
to year, are at present largely immune from the com- 
petition which the metropolitan undertakings experience, 
s0 that the action of the Metropolitan Electric Tram- 
wavs Co. in placing 300 motor omnibuses on the streets 
as feeders to their cars may be misunderstood in some 
quarters. This by no means marks the passing of the 
tramcar, which, it must not be forgotten, is handicapped 
to a large extent by obligations such as the provision 
of cheap return workmen’s fares, a large number of 
compulsory stops and road maintenance. In this con- 
nection it is interesting to note that a conference of the 
local authorities having jurisdiction over the roads in the 
neighbourhood of Lonion was held yesterday, and the 
ques! ion of taking combined action to obtain a satisfac ory 
contribution from the motor omnibas companies towards 
the maintenance of the roads was discussed. 


Progress at Aberdeen. 

THE full effect of the coal strike in the spring of the present 
year did not appear in the annual returns of English muni- 
cipal electric supply undertakings, which returns are, in 
nearly all cases, made up to March 31. Owing, however, 
to the financial year of local authorities in Scotland ter- 
minating at a later date, the effect of the strike is more 
apparent in the case of electricity and other undertakings 
north of the border. The electric supply accounts of the 
City of Aberdeen, which are made up to July 31, and of 
which a copy has come to hand this week, show a very 
satisfactory result, notwithstanding a reduction in the out- 
put for street lighting and for electric traction, due to the 
coal strike. The features of the year’s progress are the 
development of the heating and cooking load and the record 
increase (1,725 H.P.) in the total horse-power of motors 
connected to the mains, the output of power units show- 
ing an increase of 30} per cent. over the previous year's 
total. The number of units sold for heating and cooking 
has increased by 103 per cent, whilst 571 heating and 
cooking utensils are now out on hire. The effect of the 
electric cooking demonstrations last December is doubtless 
reflected in these figures, which show that the “ other uses ” 
of electricity are now becoming known throughout the 
country. It is also interesting to notice that, in spite of the 
higher price paid for fuel, due to the strike, a large reduction 
(0:10d.) has been made in the total costs per unit, so that 
the whole record for the vear reflects great credit on the 
management. 
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Rating of Motor Cars.— The report of the Parliamentary 
Committee on the horse-power rating of motor cars, issued a 
day or two ago, states that the rating of electric motors in cars 
might be fixed by reference to temperature rise, the limit of 
temperature being chosen so as to be in accordance with the 
average practice of manufacturers. They are of opinion, 
however, that, as the number of electric cars is small, and 
as the cars are all employed in one kind of service, namely 
for town work, all these cars can be described with sufficient 
accuracy as exceeding 6} H.P., but not exceeding 12 np. 
They therefore recommend that the regulation dealing with 
electric cars be amended accordingly (the present arbitrary 
limits being 12 and 15 #.P.). 


Disturbances in Telephone Lines Due to Single-Phase 
Traction. —This subject is dealt with by Mr. G. Stein in a recent 
issue of the `“ Elektrotechnische Zeitschrift." The author 
gives à formula for calculating the currents induced in a tele- 
phone line which runs parallel to a single-phase traction system 
and discusses means for overcoming the disturbing noises so 
caused in the telephone. The first is careful crossing of the two 
telephone wires with respect to each other, in order to make the 
capacity of the two wires with respect to the railway wire as 
nearly equal as possible. A second means is the use of a dis- 
charge coil with some hundreds of ohms resistance between 
telephone line and earth, in order to overcome the effect of the 
fluctuations in the insulation resistance of the two telephone 
wires. A third means is equalisation of the resistances of the 
two telephone wires. Finally, the author discusses the pro- 
duction of high voltages in a telephone line due to a short- 
circuit on the single-phase railway. 

Electric Furnaces for Zinc Reduction.—The feasibility of 
employing electric furnaces as substitutes for the externally 
fired retort processes of zinc extraction now used in the Joplin- 
Galena mineral district of Missouri and Kansas received some 
attention at the recent convention of the Missouri Electrical 
Association held at Joplin. Comparing the electric furnace 
with the retort process for zinc reduction, the following dis- 
advantages of the present externally fired retorts were enume- 
rated: (1) Low thermal efficiency (maximum 6 per cent.), 
using a maximum of 4 tons of coal per ton of ore. (2) Impossi- 
bility of controlling the temperature. (3) Losses are large 
(from 120 Ib. to 180 lb. of zinc per ton of ore). (4) Impossi- 
bility of using units containing more than 100 Ib. of roasted ore. 
(5) Short life of the clay retort, which is attacked by mineral 
impurities in the ore. (6) Impossibility of treating low-grade 
ore. In contrast the electric furnace presents the following 
advantages: (1) High thermal efficiency, the heat being conr 
municated directly to the ore to be roasted, and not from the 
outside through a fire-clay wall. (2) Absolute control of tem- 
perature, resulting in a minimum loss of metal. (3) Possibility 
of using larger units, with longer life and reduced labour 
charges. (4) Possibility of treating lower grades of ore. 
(5) Purer and more uniform product. (6) Recovery of lead, 
copper, silver and gold which the ore may contain. (7) Capital 
invested per ton of ore is much lower, assuming electric energy 
can be purchased at from £2 to £3. 6s. per horse-power-year. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 


Latakia—Palura ................-. May 26,1910 . = 
Alhucemas —Penon de la Gomora Feb. 28, 1912 ... ses 
Melilla —Chafarinas ............... Feb. 28, 1912 e 
Cadiz —Teneritfe .................. Feb. 29, 1912 = 
Jeddah—Suakim ..... ............ Mar. 4, 1912 = 
Chafarinas—Nemours ............ April 10, 1912 a 
Salonika—Lemnos ............... April 18, 1912 n 
Chio— Tenedos ..................... April 20, 1912 m 
Syra—Chio (1 and 2) ............ April 20, 1912 "E 
Scalamova—Samos ............... April 21, 1912 == 
Marmariza—Hhodes....... MÀ April 21, 1912 = 
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Poulocondore— Pon!ianac......... July 5, 1912 = 
Cape St. James—Doson ... ..... Aug. 23, 1912 E 
Oran —Tangier ... ................ Aug. 30, 1912 "uz 1912 
Kwaudaog —Menado .. ......... . Sept. 4, 1912 Sept.{15, 1 
Sharp Peak—Formosa ............ Sept. 6, 1912 SE 
Tokyo Guam ....... «e. Sept. 10, 1912 Tem 
Cape St. James—Doson — ......... Sept. 11, 1912 ... = 
Seattle—Sitka fj oreeson Sept. 12, 1912 .. = 
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The Telephone in Germany.—It is reported by the “ Daily 
Mail " Berlin correspondent that the German Post Office has 
sent a deputation of Post Office telephone engineering officials 
to the United States “ to make a thorough study of American 
telephone methods." The visit is of five weeks’ duration, and 
New York, Chicago, Philadelphia, Boston, St. Louis and 
Columbus (Ohio) will be visited. 

Testing of Miners’ Lamps.—The Home Secretary announces 
that the Home Office Station, at Eskmeals, Cumberland, for the 
‘testing of safety lamps for use in mines under the Coal Mines 
Act, 1911, is now open for the reception and testing of lamps. 
Under Sec. 33 of the Act no safety lamp must, after January 1 
next, be used by any person employed in a mine unless it is of a 
type for the time being approved by the Secretary of State. 
The tests to which safety lamps will be subjected were given in 
our last issue. Instructions as to the submission of lamps to 
the official test are given in a memorandum which can be ob- 
tained on application to the Home Office. 

German Appreciation of London Tube Railways.—It is 
understood that the members of the Berlin Railway Commis- 
sion, Who have returned from a visit to London, where they 
studied the underground system, especially of the District and 
Mertopolitan lines, warmly praise the signalling system and the 
handling of the trains. Many appliances will be copied in 
connection with the approaching electrification of the Berlin 
circle and suburban lines. The Commission’s conclusions will 
be reported to the Minister of Railways, and the experiences 
gained in London will serve as the basis of discussions of the 
Railway Commission of the Lower House of the Prussian Diet, 
which will consider the question of the electrification of the 
Berlin railwavs in the autumn. 

Electrification of the East London Railway.—It is 
officially stated that the electrification of the East London line, 
which has been in hand for some time past, is now nearing 
completion. The trains, both through and local, will be pro- 
vided and worked entirely by the Metropolitan Companv, on 
behalf of the East London Joint Committee. It will be 
remembered that the Metropolitan Company formerly ran a 
through steam service from their line to New Cross, which was 
discontinued when the Metropolitan line was electrified. This 
through service, running from a point at the western extremity 
of the Metropolitan system, will be resumed and augmented, 
and will consist of four trains an hour, running alternately into 
the London, Brighton & South Coast and the South-Eastern 
stations at New Cross. The whole of the north and west of 
London, including the termini of all the great northern com- 
panies, will thus be brought into communication with the East 
London line and New Cross through the Metropolitan line and 
its connections. There will also be a local service between 
Shoreditch and New Cross of eight trains an hour, also running 
alternately into the Brighton and South-Eastern stations. 
Thus a five-minute service will be continuously maintained 
over the East London line in each direction. Connection with 
the District system will be made at Whitechapel or Aldgate 
East, to which stations a frequent service of trains now runs 
from the District line. Not everyone who has travelled on the 
East London Railway is aware that between Wapping and 
Rotherhithe they pass through the old Thames Tunnel, which 
was originally constructed for foot passengers ; but it is probably 
owing to the lack of ventilation on this particular section that 
the line has not been more popular. It is expected that with 
electric traction there will be a great improvement in this 
respect. The line is being overhauled and brought thoroughly 
up to date; automatic signalling is being installed, and the 
stations are being renovated and modernised. 

Electric Rolling Stock for the Prussian State Railways.— 
In a recent issue of ** Elektrische Kraftbetriebe und Bahnen " 
are given particulars of the new single-phase locomotives and 
motor cars which have been ordered for use on the electrified 
section of the Prussian State Railways. The locomotives are 
of two classes, for passenger and goods work respectively. The 
former are fitted with one motor only and drive the wheels 
through parallel connecting rods. The goods locomotives, on 
the other hand, have four or six driving axles and from two 
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to four motors driving through gearing. These locomotives 
consist of two or three frames built up to form a unit and 
carried on rigid axles. This design, which has already been 
extensively used in Germany, is said to have the following 
advantages. The number of driving axles can be adapted to 
the requirements of the curves on the lines. The single short 
frames of which the locomotives are composed can be made very 
strong, are easily maintained, and can, when desired, be quickly 
changed. The body work of these locomotives is similar to 
that of the covered waggons used on goods trains. This body 
contains the driving compartment and accommodation for 
the guard and others of the train crew. This arrangement 
allows the use of a special guards’ van to be dispensed with, 
and the question of the disposition of the locomotive is easily 
solved. On all locomotives fitted with gearing the motor is 
so arranged on springs as to prevent any irregularities in the 
track affecting it. Ninety-seven of these locomotives are on 
order, which, including the five motor cars mentioned above 
and 140 motor cars on the Blankenese-Ohlsdorf line, will bring 
the single-phase rolling stock owned by the Prussian State 
Railways up to 242 units. 


Current Topics. 

Subjects of current interest dealt with in this issue include 
the following :— 

Messrs. J. H. Bowden and F. Tait contribute an article entitled 
* Municipal Electricity Loans," in which they discuss the reduction 
by the London County Council of the periods of loans (p. 990). 

Dr. H. W. Malcolm concludes his serial article on “ The Theory 
of the Submarine Telegraph Cable" (p. 980). 

We give. on p. 975, the concluding half of Prof. J. A. Fleming's 
remarks on “The Scientific Theory and Outstanding Problems of 
Wireless Telegraphy," his contribution to the joint discussion of this 
subject by Sections A and G of the British Association at the recent 
meeting at Dundee. 

The Paper by Dr. T. F. Wall, on “The Hysteresis Loss in Iron 
due to a combined Pulsating and Rotating Magnetic Field," read 
before Section G of the above Association, is given on p. 983. 

An article on p. 994 gives particulars of the operation of quartz 
mercury vapour lamps. 

On p. 998 we give an account of the proceedings at the recent 
meeting of the Textile Institute at Hawick. Mr. J. F. Crowley 
dealt with the application of the electric motor to textile work. 

Our Commercial and Industrial Supplement this week contains a 
review of novelties available for the coming winter. 

Bethnal Green (London) Council are again recommended by the 
Electricity Committee to adopt the electricity supply scheme recently 
prepared by Mr. J. F. C. Snell (p. 1001). 

Arrangements have been made for connecting up the electricity 
undertakings of the Corporations of Glasgow, Govan and Partick 
(p. 1002). 

Aberdare Council have accepted tenders for additional generating 
plant and for the construction of electric tramways, including rail- 
less routes. Single-deck cars and trailers are to be used (p. 1004). 

Municipal Loans.—An inquiry was held at Clacton last week into 
the application of the Council to borrow £2.600 for additional mains 
and feeders (p. 1001). 

Walsall Corporation have received sanction to a loan of £9,000 for 
their electricity department (p. 1003). 

Epsom Council have been authorised to borrow £2.800 for their 
electricity department (p. 1,001). 

An inquiry was held last week into the application of Wednesbury 
Council for sanction to a loan of £3,700 for additional generating plant 
(p. 1003). 

Com panies’ Meetings.—The meetings of the Buenos Ayres Port and 
City Tramways, the United Electric Car Co. and the Yorkshire 
Electric Power Co. are reported (p. 1006). 


OBITUARY. 


T. H. GiBBONS.—We regret to record the death, which occurred 
on Tuesday last at Plymouth, of Mr. T. H. Gibbons, formerly civil 
engineer to the Great Western Railway. He was connected with 
the building of the Launceston branch of the South Devon Railway 
and in recent years was engaged in the removal of the old wooden 
viaducts in Devon and Cornwall and the erection of stone bridges 


in their places. 
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on the work in its preliminary stages and to draw up proposals for 
submission to the various local committees of which there are 20. 

Meetings of these small international committees have been held in 
Cologne and Paris, and the work accomplished by them is now being 
considered in the ditierent countries. A meeting of the small inter- 
national committee on ** Symbols " and on the “‘ Rating of Electrical 
Machinery " will probably be held at the beginning of December next 
when the observations and criticisms upon the present proposals will 
be taken into consideration. In this country the proposals of the 
Special Committee on the ** Rating of Electrical Machinery " is being 
considered by the Joint Committee of the Engineering Standards 
Committee and the British Electrotechnical Committee. On this 
Joint Committee both users and manufacturers are represented so 
that the industry may rest assured that the detailed propositions of 
the small international committee will be very carefully scrutinised. 
A new development, which also owes its inception to the Turin meet- 
ing. has a RE taken place in the appointment, by the President of 
the I.E.C. (Dr. E. Budde). of a Special Committee on Prime Movers 
in connection With electrical plant. This Special Committee is the 
outcome of a report presented at Turin by the Italian Committee. 
Italy, having no coal, has been forced to turn its attention most 
seriously to the question of water power. and the Italians feel that the 
time has arrived when the terms used in this connection, and which 
are so intimately connected with the electrical side of the problem, 
may usefully receive the attention of the I.E.C. The appointments 
on this Committee, which will consist of some 8 or 10 members, will 
be made directly after the summer vacation ; one or two have, how- 
ever. already been made, the most important of which is that of Mr. 
H. Zoelly. of Messrs. Escher. Wyss & Co., of Zürich. The Commission 
is to be congratulated upon securing the collaboration of a man of 
such world-wide experience. Ft will thus be seen that the four special 
international committees (on ** Nomenclature," on ** Symbols," on 
the " Rating of Electrical Machinery " and on '' Prime Movers " in 
connection with electrical plant) are carrying out a most useful, and 
indeed essential, róle by covering the groundwork in such detail, and 
thus paving the way to international agreement upon well-defined 
lines. Their labours will have the important result of lightening the 
work of the next plenary meeting of the LE.C., which will be held in 
Berlin in 1913. 


Tramways & Light Railways Association.—The September issue of 
the * Journal” of this Association contains Lord Hunter's judgment 
in the case of Gibb v. Edinburgh & District Tramways Co.. as well as 
information relating to guard wires, the Light Railways Bill, 1912. 
and the Insurance Act. 


PERSONAL. 


Mr. C. Hamilton Wickes, who was recently appointed H.M. Trade 
Commissioner for the Dominion of Canada and Newfoundland, is 
making a tour of inspection of works and factories in this country, 
and among the places already visited are the works of the General 
Electric Co., at Witton, near Birmingham. 


APPOINTMENTS VACANT AND FILLED. 


P.O. Assistant Engineers’ Examination.—The Civil Service Com- 
mission announce an examination for assistant engineers in the 
Engineer-in-Chief's Department of the General Post Office. Entry 
forms, with particulars, may be obtained from the Secretary, Civil 
Service Commission, Burlington Gardens, London, W. 


The Council of the City of Liverpool invite applications for the 
appointment of city electrical engineer. Salary £1,000 per annum, 
increasing to £1.500 per annum by increments of not less than £100. 
The engagement to be determinable by three calendar months notice. 
Applications to the town clerk, Mr. Edward R. Pickmere, by 
10 a.m., Oct. 8. See also an advertisement. 

Applications are invited for the professorships of (1) chemistry, 
(2) mathematics and physics, and (3) mining and engineering in the 
University of Western Australia. Salary £800 per annum, with 
house, or £100 per annum as house allowance. Applications by 
Oct. 15 to the Agent-General, 15, Victoria-street, London, S.W., or 
to the Chancellor of the University, Perth (W.A.). 

Mr. R. W. Paul. New Southgate, N., requires an expert. in stan- 
dardixing and testing instruments and methods; and he also has 
vacancies for instrument. makers, skilled in mounting. suxpending 
and adjusting. Sec advertisement. 

Applications are invited bv the Council of Wimbledon Technical 
Institute for the position of instructor for the wiremen's class to be 
held on Tuesday (or Thursday) evenings. Applications to the Prin- 
cipal, Technical Institute, Gladstone-road, Wimbledon. Nee ad- 
vertisement. 

A designing engineer is required by a firm of electrical manufac- 
turers to take charge of department. See an advertisement. 

Messrs. Everett. Edgcumbe & Co. (Ltd.). The Hyde. Hendon. N.W., 


advertise for a test-room assistant for adjusting and calibrating a.c. 
and d.c. meters. 


A smart electrical draughtsman is required for the Manchester 
district, used to turning out detailed drawings of a.-c. and d.-c. 
machines, Nee advertisement. 

A fitter-driver is wanted at the County Asvlum, Whittingham, 
Preston, with experience in running high-speed engines and dynamos. 
Ap lications to the Medical Superintendent. Nee advertisement. 

The Governors of the Northern Polytechnic Institute (London) 
invite applications for the position of head of the chemical depart- 
ment. Commencing salary £300. 

A lecturer in physics is required for the Victoria College, Stellen- 
bosch, South Africa. Salary £300, Applications to Mr. W. Peddie. 
University College. Dundee, by October 7th. 

A firm of chartered patent agents advertise for a junior technical 
assistant. 


EDUCATIONAL NOTES. 


University of Bristol.—The following candidates were successful 
at the examination for the award of Merchant Venturers’ scholar- 
ships. tenable in the faculty of engineering :— 

(1) Sydney Bartlett, Merchant. Venturers’ Secondary School, Bristol : 


(2) Leslie George Frise, Bristol Graminar School ; and Francis William 
Kevs, Marling School, Stroud (equal). 


Some notes relating to courses of instruction at the Universities 
and Technical Colleges will be found on p. 999. 


A first-class electrician is required for motor installations in factories. 


ARRANGEMENTS FOR THE WEEK. 


WEDNESDAY, Sept. 25th. 


Mr. W. MK. Jeffrey has been appointed resident engineer of the 
Hydro-Eleetric Power and Metallurgical Co., of Hobart, Tasmania, 

Mr. Fred Tyrrell has been appointed commercial assistant in 
Battersea (London) Council's electricity supply department. 

Mr. H. W. Wolton has resigned his position on the commercial 
staff of the City of Birmingham electric supply department to take 
up an appointment with the A. E.G. Electric & Manufacturing Co. 
as their power representative for the Midlands. 


INSTITUTE OF METALS. 

10.a.m. Meeting at the Institution of Electrical Engineers, Victoria 
Embankment, W.C. 

MUNICIPAL TRAMWAYS ASSOCIATION. 

10:15 a.m. Conference at the Town Hall, Stratford, E. Reception by 
the Mason and Chairman and Members of the West Ham Tram- 
ways Committee. Presidential Address by Mr. H. E. Blain. 
Paper on “Tramway Administration: a Retrospect and & 
Forecast," by Mr. S. C. T. Neumann. 

2:15 p.m. Meeting at Tramway Depot, — Greengate-strect. 
Plaistow, E. Discussion on the Interim Re port of the Corru- 
gation Committee. 


THURSDAY, Sept. 26th. 


INSTITUTIONS AND SOCIETIES. 


International Electrotechnical Commission.—We have received a 
copy of the third annual report of this Commission. which. as is usual, 
is printed in both French and English. It contains matters having 
yreat interest, including a full aecount of the proceedings at the Turin 
meeting, Xt this meeting, held in September last year. a certain 
number of special international cominittees were instituted to carry 


INSTITUTE OF METALS. TE 
10a.m. Meeting at the Institution of Electrical Engineers, Victoria 
Embankment, W.C. 
MrNiCcIPAL TRAMWAYS ASSOCIATION. 
10 a.m. Conference inthe Town Hall, Stratford. Paper on “ Tram- 
way Fares and their Basis," by Mr. W. J. MeCombe. 
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THE SCIENTIFIC THEORY AND OUTSTANDING 
PROBLEMS OF WIRELESS TELEGRAPHY.* 


BY J. A. FLEMING, M.A., D.SC., F.R.S. 
(Concluded from page 935.) 


There is a certain analogy between these space and surface electric 
waves and corresponding effects in the case of earthquakes. From 
the time of Poisson it has been knowm that a shock communi- 
cated to an elastic solid created in it two waves, one of dilatation 
and one of distortion, travelling at different speeds through the mass. 
In 1885 Lord Ravleigh showed that, in addition, there was a sur- 
face wave dependent on the tact that the surface can be distorted 
and resists distortion with a different elastieity to that of the interior 
of the mass. 

These effects are recognised by seismologists as represented in the 
preliminary tremors and main shock in an earthquake. 

In this case two kinds of disturbance are found to be propagated 
through the earth with velocities of 10 km. and 5 km. per second 
respectively. Also another main shock arrives later which moves 
With a speed of about 3km. per second. The latter is a surface 
wave travelling along the surface crust of the earth, and the two 
former are space waves travelling through the mass. 

In the same manner we can say that in wircless telegraphy we are 
-concerned with three waves: one travelling through the air above 
the earth, the second through the crust of the earth, and the third 
à surface or cylindrical wave which is confined to a limited region 
at the boundary of the two diclectries. 

To obtain numerical values we must know the dielectric constant 
(K) and conductivity ø of the earth's crust materials. I find the 

- dielectric constant of dry slate is about 12, and that of ordinary 
white marble not specially dried is about 8. Most dry rocks, such 
as granite, have a diclectrie constant near 9. 

These constants are generally taken to be approximately as 


follows :— 
c—]0-" E.M. unit 


Sea water .......... K=80 

Fresh water ........ K=80 g= 10-H ss 
Dampsoil.......... K-20 g—5x10-1 ,, 

Dry rocks or soil .... K-—4to8  g-10-Porless E.M. unit. 


The conductivities are given in C.G.S. electromagnetic units. It 
is probable that the conduetivity of sea water is greater than 10-!!, 
for this value implies that the resistivity is 100 ohms per centi- 
metre cube. Also the conductivity of many dry rocks is certainly 
less than 10-!5, Hence the above values are only very rough. It 
must be remembered that a conductivity reckoned in electromagnetic 
units has to be multiplied by 9 x 10° to convert it to electrostatic 
units. 

If we take 4, — I. and for air K=1 and o=0. it is easy to sec that 
| the ratio &®,/k,2= K 4- j2cAc, where ø is the conductivity of the earth 
in electromagnetic units and Aà is the wave-length. 


^ 2 
Also the numerical distance p= ur Pr T 
3 


For air, k,==27/\, and hence we have 
T r 
PX K + j2eNo* 

Thus, for sea water, K=80, c— 10-!!, and if the wave-length 
A 2 km. and the actual distance r= 2,500 km., we have p= 36. 

If r= 10,000 km. and À— 4 km., we have p= Un. 

On the other hand, for dry soil, for which K —4. o — 10-35 for waves 
2 km. in length and r— 2,500 km., we have p= 300. 

Hence, when the earth's surface is a good conductor, the numerical 
-dislance p is a small quantity, and when it is a bad conductor p is a 
large quantity. 

Now, Sommerfeld shows that at or near the earth's surface the 
‘vector potential H can be expressed in the form 
Jkr ] 


—* 


II— (u— 7v) e 
The quantity u concerns the space waves and v the surface waves, 
-and he proves that 
2.2. 2.2.2 
dici e 
1.3 1.3.5 
= 4 as 
xc joe oe eae 
v=av'z(1—a *1.2 0.2.3 


ki k3 — k? z) 


o n | E. (9 


* Introductory remarks a: a Jo nt Di:uss on by Seetioas A aad G at 
the meeting of the British Association at Dundee, September, 1912. 

t This quantity p, which Sommericld calls the numerical distance, is a 
function of the real distance r and the quantities Ay and £s, which are 
-«letermined by the nature of the soil. 


u=1— 2a? + a^, &c., 


t &c.) 


"where 1a? = p= ( 


When the lower dielectric has a rather large conductivity, as in 
the case of sea water, the expression for the numerical distance 


reduces to z 


| P7 Bean?” 

Hence we see that an increase in the wave- ength 
values of p and a, and hence the value of v. 

Sommerfeld has plotted out two curves which represent the 
variation of u and v with p, and it is seen from them that for very 
small “numerical distances " the space waves predominate, for 
mean values of p the surface waves, and for large values of p the 
space waves again. 

The conclusion. however, is that for the achievement of long 
distances in radiotelegraphy waves of long wave-lengths are neces- 
sary, as shown bv experience. 

On the other hand, the radiation from the antenna decreases with 
increasing wave-length. Hence there is probably a certain maximum 
wave-length which is most effective for signalling over a given 
distance and surface. 

lt is suggested, however, that long-distance radiotelegraphyv is 
chiefly effected by means of the surface waves, or '* Oberflächen- 
wellen,” of Sommerfeld, which fall off in amplitude inversely as the 
square root of the distance, and are not limited by diffraction, as 
they follow round the surface. The earth's curvature limits the 
range of the space waves seriously, but does not so limit the surface 
Wives. 

One difficulty in reading Sommerfeld's Paper is that he does no 
sufficiently translate his mathematical analysis into physical con- 
cepts. Hence it is desirable to consider a little in general terms how 
these surface Waves arise. 

If we have two media of different dielectric constants in con- 
tiguity, and if a line of electric force crosses the boundary, then it is 


reduces the 


| ü 
Ke 


well known that the conditions to be fulfilled are that the tangential 
component of the electric force on either side of the boundary must 
be continuous, and also the normal component of the electric dis- 
placement or flux must be continuous, This involves a refraction 
of the line of electric force in crossing the boundary. It is bent away 
from or towards the normal, and if K, and K, are the dielectric 
constants, and 8, and 8, the angles the line makes with the normal, 
then K, cot 0,— K,cot 0,. The law of refraction of light is u, sin 8, 
=u, sin 0}. Hence, in the case of light, the velocities of the rays in 
the two media respectivelv are proportional to the sines of the 
angles of incidence and refraction. In the case of the electric force 
the velocities are inversely as the square roots of the tangents of the 
angles of incidence and refraction of the lines of electric force. If, 
then, we consider a Hertzian oscillator which is partly in one medium 
and partly in another of greater dielectric constant, there will be a 
distorsion at the boundary of the loops of electric force which are 
thrown off at each oscillation. If the upper medium is air and the 
lower medium is a material of greater dielectric constant, then, 
corresponding to a normal semi-loop of electric force in air, there 


' will be a completing semi-loop in the other material which is sheared 


backward, as shown in the diagram. If in the air at the boundary 
surface the force is normal to the surface, it will not be normal just 
below that surface in the medium of greater dielectric constant. 
It will have a longitudinal component. As the oscillations take place 
these longitudinal components of the force are periodic in space and 
time, and constitute the surface wave which is similar to the electric 


` wives produced on wires. 


If the earth were a perfect conductor, say a ball of copper. at the 
absolute zero of temperature, these surface waves would he con- 
fined merely to the surface skin. In the case of the actual earth, 
even sca water is a sufficiently poor conductor to allow the penetra- 


m — 


tion of the surface wave to some little depth in it. Although the 
“numerical distance " is small, it is not so small as to extinguish 
altogether the surface wave, i 

The objection has been raised (see Dr. Eceles, THE ELECTRICIAN, 
April 5, 1912, Vol. LXVIIL, p. 1064) that no experimental proof 
has been given of the actual existence of Sommerfeld's surface waves. 
Against this it should be noted that Sommerfeld has carefully 
explained that the surface waves are not separated sharply from 
the space waves, and may be regarded merely as a particular dis- 
tribution of the moving electrostatie field near the common surface 
of the air and earth and accompanying clectric currents in the earth. 
It is easy to prove that we can have surface electromagnetic waves 
on a sheet, similar in nature to electromagnetic surface waves on 
wires, of the existence of which we have abundant experimental 
proof. An argument in favour of the existence of these surface 
waves may perhaps be derived from the experience that high 
antennz do not seem necessary for the reception of signals even 
over long distances, thus indicating that there is a concentrated 
electric and magnetic field near the surface of the earth. 

P. Epstein has delineated from Sommerfeld's equations a portion 
of the field of electrostatic force round an oscillator placed, first. over 
a perfectly conducting earth and, secondly, over an earth of finite 
conductivity.* In the first case the loops of lites of electrostatic 
force are seen to terminate perpendicularly on the earth, and are 
divided symmetrically by the surface plane. In the second case 
they are distorted, so that the lines at spaced intervals do not 
terminate perpendicularly. If, however, they have a component 
parallel to the earth's surface, this is equivalent to a combination 
with a true space or Hertzian wave of a surface wave similar to the 
electric waves on wires, which latter can travel along the guiding 
surface irrespective of Curvature of that surface. 

If these conclusions are valid, there is nothing to prevent the 
surface waves going half roundtheearth. It may. therefore, be quite 
possible to communicate by radiotelegraphy direct. from England 
to New Zealand. There is one matter which may be of importance. 
"ince the surface waves started from any one point reach an antipodal 
point. by different paths, it may be that, unless the position of the 
receiving station is rightly selected, interfereneo will arise between 
surface waves reaching it by different lengths of path, and hence 
extinetion of signals for some places but not others in the same 
region. According to this theory, then, we need not endeavour to 
explain long-distance radiotelegraphy by diffraction, because true 
Space waves are very little concerned with it. 

We pass on, then, to consider the next question—viz., the influence 
of the nature of the surface in radiotelegraphy. Why, for instance, 
it is conducted with certain wave-lengths so much more readily 
over sea than over land ? 

This matter has been particularly considered by Dr. Zenneck in 
an interesting Paper. Assuming, for the sake of simplicity, a plane 
earth and plane electromagnetic waves, he discusses the effect of the 
conductivity and diclectric constant of the earth's crust on the wave 
propagation.f Starting from the same equations as Sommerfeld, 
he arrives at an expression which enables him to calculate the 
damping of the waves along the horizontal boundary surface. He 
shows that this damping is determined by the dielectric constant 
and conductivity of the earth’s crust. He calculates the distance 
the plane wave must travel before its amplicude is reduced to 1/e 
of that at the transmitter, and exhibits the results for various values 
of the dielectric constant and conductivity in the form of curves. 
Waves 1,000 ft. in length over a sea surface would travel 10,000 km. 
before reduction to l/s in amplitude, but over very dry soil only for 
10 km. or less. The analysis shows that there is a considerable 
penetration of the wave into dry soil, but into so good a conductor 
as sea water the penetration is at most a metre or two. Moreover, 
Zenneck shows that over sea surface the lines of electrostatic force 
terminate nearly perpendicularly to it, but over a dry surface this 
is not the case. There is, then, a considerable rotating component, 
and the direction of the electric force is represented by the rotating 
radius vector of a semi-ellipse, the major axis of which slopes forward 
in the direction in which the wave is travelling. Zenneck s results 
have been extended by F. Hack, who has shown that underground 


* See P. Epstein,  Kriftlinien. Diagramme für die Ausbreitung. der 
Wellen in der drahtlosen ‘Telegraphic bei Berucksichtigung der Boden- 
beschatfenheit," " Jahrbuch der Drahtlosen Telegraphie, Vol. IV., 
p. 176, 1910. Epstein has, however, only delineated the field in the air. 
He ought to have indicated the nature of the field just below the surface 
in the sea or earth as well to show the refraction of the lines of force at 
the surface, 

TJ. Zenneck, “ Ueber die Fortpflanzung ebener Elektromagnetischer 
Wellen. langs ebenen Leitertlaehe und ihre Beziehung zur drahtlosen 
Telegraphie,” 7 Ann. der Physik," Vol. XXH, p. 846, 1907. This Paper 
Was freely translated with expository notes by J. A. Fleming, entitled 
“The Function of the Earth in itadlio-telegraphy," see" Engineering,” 
June 4 and 11, 1909, | 
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moisture has the same effect as surface moisture in preventing 
degradation of amplitude. 
The general result of these investigations compared with practical 


experience 1s to show that we can by no means consider the earth to: 
be a perfeet conductor in the case of radiotelegraphy, but that it. 


has an extremely influential action in degrading the amplitude of 


the waves, deforming the travelling electrostatic field and in creating 


a type of surface wave which attenuates much less fast than a pure 
Hertzian wave and can travel round the curvature of the earth 
quite easily. 

On the whole, we may say that the theory as given by Zenneck 


and Sommerfeld is a valuable attempt to bridge over a very serious. 


gap in our knowledge of the reasons for certain well-ascertained 
facts in radiotelegraphy. Nevertheless, there are still unexplained 
difficulties. 
Another unsolved problem in radiotelegraphy is the explanation 
of the effects of the atmospheric conditions and daylight upon it. 
The suggested explanations are in many respects imperfect. In 


the earliest daya of radiotelegraphy it was found that atmospheric 


electric discharges produced irregular and false signals which some- 
times greatly interfered with working. These were more objection- 
able at the time when the receiving instrument was a coherer of 
some kind associated with the Morse printer. Nowadays, when the 
reception is by telephone, it is usual to have the spark frequency at 
the sender high enough to give a shrill note in the telephone. The 
receiving operator can then distinguish to a great extent between 
the clear musical note of the right signals and the lower squeaks or 
grunts in the telephone due to atmospheric discharges. Neverthe- 
less, at certain times and in certain regions the so-called atmospherics 
present serious obstacles to radiotelegraphic communication. 

When we turn to the effect of sunlight on the propagation of radic- 
telegraphic waves, which was discovered and deseribed by Mr. 
Marconi in 1902,* we find that even after ten years we are still, 
intellectually speaking, very much in the dark as to the reason for 
this davlight effect. 

The first observation made by him in 1902 was that, by night, 
signals could be received over sea from the Poldhu station at a dis- 
tance of 2.009 miles. whereas by day the same kind and type of signal 
ceased to be detectable at about. 700 miles. Also that at the time 
when the sun rose over the sending station the signals at 700 miles 
distance quite quickly became very weak. 

Of recent years he has noticed that in the morning or evening, 
when the boundary between light and darkness occurs about half- 
way across the Atlantie, signals sent across become very weak. 

Also he has noticed that, in sending with a coupled transmitter 
radiating waves of two wave-lengths, whereas the longer wave- 
length is the one generally received, there are certain periods at 
sunrise and sunset when the shorter wave gives the best signals. 

It has also been pointed out both by Mr. Marconi and G. W. 
Pickard that, soon after the time of sunrise at the sending station, 
there is à very pronounced decrease in the strength of the signals 
received a few hundred miles or at some considerable distance from 
a power station, but that after sunrise there is a partial recovery of 
strength. There is also a gradual rise in the strength of the signals 
soon after sunset, and à very pronounced maximum value after or 
about midnight. An interesting curve has been given bv Prof. 
Pierce, in his book on * Wireless Telegraphy," p. 135, taken from 
Pickard's observations, showing the general variation of the strength 
of received signals at a distance of 600 miles from the Marcont 
station at Glace Bay during the hours of the day and night. It 
appears that the current in the receiving telephone at midnight was 
about 30 times greater than by day. Contirmatory observations 
have been published by the Telefunken Company. 

Two theories have so far been proposed to explain this effect :— 

l. The original suggestion of Mr. Marconi (which has been ten- 
tatively adopted by Prof. Zenneck) was that it is due to the effect 
of light in discharging the sending antenna, so that it does not reach 
at each oscillation such a high potential by day as in darkness. 

2. The theory that the davlight effect is due to the ionisation of 
the air by sunlight, giving it increased conductivity and so producing 
absorption of the electric waves. 

Neither of these theories seems to meet all the facts. If the day- 
light effect were an action of light on the sending antenna alone, 16 
should be produced independently of the distance of the receiving 
station, whereas it is essentially a cumulative or long-distance eflect. 

Again. so far as measurements of the electric conductivity of air 
have been made, thev do not give support to the theory that the 
davlight effect is due to air conductivity produeed by ionisation, 
because measurements of this conductivity show it to be too small 
to account for the observed wave attenuation. 


* See G. Marconi, “ Proc.” Roy. Soc., Lond., June 12, 1902. s 
Note on the Effect of Davlight upon the Propagation of Electromagnc" * 
Influences over Long Distances," 
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Prof. G. W. Pierce has made calculations which show that the air 
conductivity would have to be 100,000 times greater than it actually 
is to account for even apart of the observed effect at 3,000 km. 
distance. 

Prof. Zenneck also agrees that atmospheric conductivity by 
ionisation cannot account for the phenomena. 

Let us in the first place consider theoretically the propagation of 
an electromagnetic wave through a medium possessing dielectric 
constant (K) and conductivity (e). 

It is quite easy to obtain an expression for the absorption coefficient 
of such a medium. Starting from the Maxwellian equations as 
above, we have the quantity denoted by k on a previous page defined 


by the equation 
p Ke tjtruop 
= zi 
Since k is à complex it can be represented by k=a 4-78. 
Hence we have ss oo 
M uK p? l16r?ctu?p? p e 
B= — a EAS at T do^ 


and if aK is a small quantity, as it is when the conductivity is small, 
and the frequency p/2x is large, we have then 
T 2x0 
8-—-—,— 
cA K 
If we consider a plane wave. the amplitude of which varies as 
e/4x—Pl), it attenuates in amplitude to lje of its initial value in 
ev K If p is the resistivity in ohms’ per 


travelling a distance 1/8— S ^". 
2Tc L-g VK o 


centimetre cube, then p=(9 x 10'!)/5, and we have -- =" V n, 
p 607 


can, therefore, determine at once the absorption effect of any con- 
ducting dielectric of which the resistivity in ohms per centimetre 
cube and the dielectric constant are known. Thus, supposing the 
dielectric constant is 9, and the resistivity 500 megohms per centi- 
metre cube, the value of 1/8 would be nearly 80 km., or 50 miles. 


Sommerfeld suggests that the daylight reduction is due to the 
increase in the value of the coefficient & for the air by the production 
of conduction due to ionisation. The effect of this is to increase the 
value of the “numerical distance," and, therefore, to reduce the 
intensity both of the surface and space waves. He supports this 
view by an observation made by Ebert, who states that he measured 
the conductivity of the air in brightest sunshine at a height of 
2,500 metres during a balloon ascent, and found it to be 23 times 
greater than at the ground level.* 

It is possible that some part of the effect may be due to actions 
taking place quite close to the sending antenna. This view may be 
supported by the interesting observations made during the nearly 
total solar eclipse on April 17th last on the effect of the temporary 
diminution of daylight on the strength of radiotelegraphic signals. 

Whilst visiting the Eiffel Tower station at Paris, Commander 
Ferrié, who is in charge of this station, informed me a slight increase 
in the strength of the signals at distant receiving stations had been 
noticed at the time of greatest observation of the sun at Paris. 

Also in Denmark Mr. H. Schledermann stated, in a letter to THE 
ELECTRICIAN, that observations made between the Royal Dockyard 
station in Copenhagen and the Blaavands Huk lighthouse on the 
North Sea at 300 km. distance showed that during totality the 
signal strength was increased. 

Also in England Dr. Eccles noted an increase in the strength of 
atmospheric strays and signals from Clifden, observed in London 
during greatest obscuration. ` These observations show that even a 
partial diminution of the sun's light is sufficient to increase the 
strength of radiotelegraphic signals, possibly by an action on the air 
between the station, and especially on that near the transmitting: 


station. 
I suggest that it would be well worth while to erect temporary: 


total solar eclipses for the purpose of observing the effect on radio- 
telegraphic signals sent out from them to other receiving stations. 
Another possible explanation of this daylight diminution has, 
however, occurred to me which I should like to submit to you. It 
is well known that sound is better heard when the wind is blowing 


This is, then, the distance in which the wave amplitude would be | from the source to the observer than when it blows in the opposite 


reduced to about one-third of that at the origin. It is clear, there- 
fore, that to propagate waves for any considerable distance through 
the earth's crust the specific resistance would have to be as high as 
1,000 megohms per centimetre cube. Also. it is evident that unless 


direction. It is also known that there are curious vagaries in sound 
transmission whereby loud sounds are heard sometimes better at 
great than at short distances. "These effects were explained by Sir 
George Stokes as due to the fact that the velocity of sound is greater 


the resistivity of the air, as produced by ionisation, is less, say, than | when moving with the wind than against the wind. Now, owing 


20,000 megohms per centimetre cube, or considerably less than 10% 
electromagnetic units, the ionisation cannot be the cause of the 
daylight absorption. 

I believe no one has observed so low a resistivity for air near the 
earth’s surface, or even 1,000 ft. up, as 10% C.G.S. electromagnetic 
units per centimetre cube. The point, however, requires further 

On certain assumptions, this atmospheric resistivity 


to friction and other causes, the velocity of the wind, is generally 
greater at a height above tho earth's surface than at the ground level. 
Hence, if a sound wave is travelling outwards from a centre against 
the wind, the upper parts move more slowly than the lower parts of 
the wave front, and hence the ray direction is tilted up and the sound 


passes over the observer's head. 
The suggestion I venture to make is that, when the upper layers 


investigation. 
can be determined by elevating a captive balloon to the required | of the air are ionised, the ions act as condensation nuclei for water 
level bv a wire and measuring the potential of the balloon when the : vapour, and the presence of these numerous water spherules gives 


wire is insulated and also the current flowing through the wire when 
the wire is earthed. The ratio of the current in amperes to the 


the upper air a larger dielectric constant.t "Therefore an electric 
wave moves more slowly in it than in non-ionised air. Hence, if a 


potential in volts gives us the total conductivity S of the air. If C | plane wave is moving parallel to the earth's surface, and the upper 


is the electrical capacity of the balloon, and if ø is the conductivity 
of the air, then it can easily be shown that S=4rCo (see J. A. 
Fleming. “‘ Principles of Electric Wave Telegraphy and Telephony," 
2nd edition, p. 725). Accordingly, p=47C/S=4nrCV/I, where I is 
the total electric current flowing along the wire to the earth and V is 


layers of air are ionised by light, the greater velocity of the wave 
front at the lower levels causes it to slope backwards and the direc- 
tion of the ray is elevated, so that it may pass over above the receivin 
antenna and not affect it. p 
Suppose, for the sake of simplicity, we consider a plane wave of 
vertical height h moving between two places at a distance D. Let 


the potential of the balloon. 
Some useful measurements of this kind, made by Messrs. A. J. , V be the velocity in non-ionised air and V, that in ionised air, and 


Makower, W. Makower, W. M. Gregory and H. Robinson in 1910 | K and K, the corresponding dielectric constants. 


Let the upper 


( An Investigation of the Electrical State of the Upper Atmosphere | part of the wave be in the ionised air and the lower part in non- 
Then, 


made at Ditcham,” see ‘ Quarterly Journal of the Roval Meteoro- 
logical Society," Vol. XXXVII., October, 1911), showed that the total 


ionised air, and let these two regions shade into one another. 
if in a time £ the lower part moves forward a distance Vi=z, the 


resistance from a certain kite at a height of 1,400 ft. on a certain day | upper part moves a less distance, V,é=2,, and the wave front slopes 


was 1,000 megohms. Assuming a kite capacity of 100 electrostatic 
units, this corresponds to a resistivity of the air equal to 12-5 x 10" 
ohms, which seems rather small. A plane electric wave would, 
however, have to travel nearly 60,000 kms. in this air to have its 
amplitude reduced to 1/«.. Hence, even this conductivity is not 
enough to account for the observed attenuation by daylight of long 
radiotelegraphic waves. 

Unless, therefore, there is very much greater atmospheric con- 
ductivity than 1 billionth of a mho (1 bimho) per centimetre cube, 
at or about 1,000 ft. or so above the earth's surface, it does not 
&ppear as if air conductivity caused by ionisation due to ultra-violet 
light could account for the diminished amplitude of radiotelegraphic 
waves during daytime. 

The careful measurements of the air conductivity at various 
heights and at various hours of the day and night over sea and land 
would give us valuable data for further testing this matter. 


backwards by an angle whose tangent 
= Y- ys Me Vi E (1 VK T 
~ h Vh Ne K,/^ 
Therefore, at a distance D, the normal to the earth end of the wave 
front will intersect the vertical at a height À,, such that 
Ay ( l VK ee 
D—x |» A/K,7h 
Suppose the height of the receiving antenna is H and that H — À'— y 
then we have y=H— l f ( j VÉ )m«-2 ! : 
h | VK, ) 


* See '' Ann. der Phys.,” Vol. V., p. 724, 1901. 
T See Sir J. J. Thomson, “ Conduction in Gases,” p. 217, whasays that 
air exposed to ultra-violet light may be regarded as full of extremely 


minute drops of water. 
D 


transmitting stations on and off the line of totality during the future: ` 


. at a level a few miles up in the air. 


978 THE ELECTRICIAN, SEPTEMBER 20, 1912. 


The quantity y is a measure in a certain sense of the effect which 
would be produced on a receiving antenna placed at the distance D. 
If. then, K — K ,. or if there is no ionisation, y has a maximum value 
‘equal to H. Also, if K and K, have any assigned ratio, y has the 
same maximum value H, for x —0 and z= D, but a minimum value 
for r—-JpD/2. Again, if r= D/2 and D and à are constant, then y is 
less the greater tho ratio of K, to K. 

Accordingly, if in the upper region of the air the ionisation of the 
air by ultra-violet light increase the dielectric constant so as to retard 
slightly the wave velocity. the wave front would be tilted backwards, 
and at long distances the waves might pass so far above the receiving 
antenna as to weaken very greatly the signals. 

This tilting up of the ray will occur when the ionisation of the 
upper air has taken place over a part of the interval between the 
stations. It will be most pronounced when the greatest difference 
exists between the dielectrie constant at the earth level and that 
At very large distances, say 
2.000 miles, an extremely small difference in the dielectric constant 
of the air at low end at high levels would be sufficient to give the 
wave front a sufficient tilt to make the waves pass far above a 
receiving antenna 200 ft. high, and so weaken immensely the received 
signals, because the effect is cumulative. and noticeable, therefore, 
only at very greet distances. As an experimental] contribution to 
the subject. I have made some preliminary observations on the 
diclectrie constant of air filled more or less with damp steam or 
warm mist. A tubular condenser was constructed of such kind 
that steam from a small boiler could be blown between the tubes, 
and the tubes were so supported that the condensation of the steam 
could cause no loss of insulation. The electrical capacity of this 
condenser was determined carefully by the Fleming and Dyke 
capacity bridge, using a telephone as detector and alternating 
currents having a frequency of 2,760.* Employing all necessary 
precautions, and comparing the dielectric constant taken as unity of 
air nearly saturated with water vapour with air having water globules 
or dampsteam in it, we found that the dielectrie constant of air filled 
with water spherules varied from 1-026 to 1-004, according to the 
amount of damp steam present in the space. In other words, an 
electric wave would travel more slowly in the steam-impregnated air 
than in the ordinary saturated air in the ratio of 980 to 1,000, or 998 
to 1,000, or anything between these limits. 

If, then, we consider a plane electromagnetic wave travelling with 
plane vertical, and its lower end in ordinary air, and its upper end 
in air containing minute water spherules, the upper end would travel 
more slowly than the lower, and the wave front would acquire a 
backward tilt sufficient in a distance of a few hundred miles to 
carry the wave right above an ordinary receiving antenna. If the 
ionisation of the upper air by ultra-violet light results in the produc- 
tion of condensation nuclei which condense water vapour round 
them, then it is highly probable that the upper levels of the air have 
a slightly greaterdielectrie constant than the lower, and a difference 
of even a very small fraction of 1 per cent. will be cumulative in its 
action on the wave in giving the wave front à backward tilt in 
travelling over long distances. 

Mr. Marconi states that over the Atlantic he has found the maxi- 
mum daylight effect to occur when the shadow boundary was about 
half way across the Atlantic, the sending station being in daylight 
and the receiving station in darkness. I think the well-known 
" sunrise nick in the signal intensity curve is due to the fact that 


the effect is at a maximum when the greatest difference exists 


between the state of the upper air as regards ionisation and that near 
the earth. Later in the day convection currents arise to churn up 
the air and bring it more into a homogeneous condition, which, 
whatever may be the state of ionisation, is unproductive of any til 
in tlie wave front. 

It has been frequently suggested that an explanation of long- 
distance radiotelegraphy may be found in the reflection of the 


electromagnetic waves at the under surface of a layer of ionised air 


in the upper atmosphere. No proof, however, has been given that 


this hypothetical Ja ver of ionised air has a sufficiently defined surface 


to cause wave reflection, Hence it is improbable that anything 
like copious retlection of long electromagnetic waves could take place 
at the under surface of a laver of ionised air. This point, however, 
is one open for discussion. It is true that refraction may produce a 
change of rav direction which simulates reflection, a8 in the case of 
the phenomenon of the mirage. In this case the intense heat of the 
earth expends the layer of air next to it. and lowers its refractive 
index. Hence. the lower end of a plane wave of obliquely incident 
lght travels faster than the upper end, end may do so to an extent 


* For adescriotion of this bridge and method of using it, see the Paper 
by J. A. Fleming end G. B. Dyke on “ The Power Factor and Conduc- 
tivity of Dielecirics for Alternating Electric Currents of Telephonic 
Freqneney and at Various Temperatures, “Journal” Inst. Elec. 
Engineers, 1912. 


sufficient to swing the ray right round, as if it were reflected from 
the layer of heated air. For a similar effect to occur with radio- 
telegraphic waves it would be necessary for the upper end of the 
wave front to travel much faster than the lowerend. In other words, 
the upper end must be in a region of less dielectric constant than the 
lower end. 

Since the above remarks were put in type a valuable Paper 
has been published by Dr. Eccles (see “Proc.” Roy. Soc., Vol. 
LXXXVII., A., p. 79, 1912), "On the Diurnal Variations of 
Electric Waves occurring in Nature and on the Propagation of 
Electric Waves round the Bend of the Earth," in which a theory 
is developed of electric wave propagation in ionised air. He gives 
a mathematical proof that, under certain assumptions as to the mass 
of these ions, the wave velocity would be increased as compared with 
that in unionised air, and hence th:t a plane vertical wave front 
travelling with lower end near the earth's surface and upper end in 
air. more or less ionised, wou!d be caused to lean forward by the 
increased velocity of the upper end. Hence lie proves that according 
to wave-length and circumstances the wave may be better able to 
follow round the earth's curvature, or may be prevented from doing 
it. On this basis he has developed a theory of long-distance rad o- 
telegraphy and of the inhibition of davlight uvon it. 

The chief eriticism to which I think this theory is open is that-he 
assumes that the dieleetric constant of tho air is unaffected by tie 
ionisation or bv the condensation of water vapour upon the ions. 
This is not perfectly certain. We know that in the case of solu- 
tions in a state of ionisation, such as dilute solutions of metallic 
hvdrates in water, the dielectric constant of the solvent is consider- 
ably increased. As a rule, anything which increases conductivity 
in a dielectric increases also the dielectric coefficient, or at least 
diminishes in effect the wave velocity. Hence ionisation may do so 
in the case of air. If the dielectric constant K is increased by 
ionisation, then in the expression given by Dr. Eccles for the wave 
velocity, that velocity may be more reduced by this increase in K 
than it is increased by the presence of the ions. 

It would seem, therefore, most necessary to settle by experiment 
whether the wave velocity is increased or diminished by the presence 
of the ions due to ultra-violet light before we can base a theory on 
the constancy of the dielectric coefticient. 

There is no doubt, however, that the earth’s atmosphere contains 
something which acts at times towards radiotelegraphic waves like 
a fog or mist towards light waves.* 

There are also occasions of unusual transparency when waves of 
300 or 600 metres in length seem to travel round the world in an 
extraordinary manner. Ships provided with the ordinary ship 
transmitters and receivers occasionally pick up signals sent 1.000 
miles away. This is not due to special operative skill, but to a 
temporary transparency of the atmosphere to radiotelegraphic 
Waves. 

The next question to which I should like to direct attention is to 
the present state of the theory of directive antennæ. I need not go 
very fully into the early history. Mr. Marconi pointed out in 1906 
the special qualities of an antenna consisting of a long wire arranged 
so that part is vertical but the greater part horizontal, and that 
radiation takes place most energetically in the opposite direction to 
which the free end of the horizontal wire points.* Also, by the law 
of exchanges, a bent antenna which radiates unequally absorbs 
unequally in different azimuths. The question is as to the explana- 
tion of the action of this bent antenna. 

In 1906, starting from a suggestion by Sir Joseph Larmor, I gave 
a theory based on the view that the bent antenna is equivalent to a 
combination of an open and closed circuit, and assumed the earth 
to be a perfect conductor. The objection has been raised to this 
theory that it implies that the directivity should fall off with distance: 

Experiments have not yet been made, as far as I am aware, on & 
sufficiently large scale and at sufficiently great distances to settle 
this point, and the experimental problem is undoubtedly compli- 
cated by the effect of the nature of the soil surface over which the 
waves travel in different dielectrics or regions. Nevertheless, Mr. 
Marconi's experiments show that the directivity persists for several 
hundred miles. Recently the problem has been discussed by H. Fon 
Hoerschelmann in the “ Jahrbuch der Drahtlosen Telegraphic 
(see Vol. V., p. 15, 1901). According to his theory, the effect of a 
bent antenna is entirely due to vertical electric currents which are 
produced in the earth just under the horizontal part of the bent 
antenna. Hence the directivity depends on the conductivity of that 
region of the earth. 


SS T reet tee ceteros fe opine ees ae 
NL Interesting observations have been made on this matter by Admiral 
Sir Henry Jackson, F.R.S., see “ Proe.” Roy. Soe., Lond., Vol. LXX, 
p. 254, 1902. 

T See G. Marconi on methods whereby the radiation of electric waves 
may be mainly confined to certain directions, &c., '' Proc." Roy. Sot 
Lond., Vol. LX XVII., p. 413, 1906. 
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to carry a large current without heating. To conduct wireless 
telephony over any distance we have to modulate in accordance 
with the wave form of the speaking voice a very large antenna 
current. The problem has to some extent received solution in the 
liquid microphone of Majorana, the relay microphone of Dubilier 
and a recently invented heavy current microphone of Rühmer. 

We seem to be, however, on the track of mechanical means for 
generating undamped oscillations and microphonic means for 
modulating them, and wireless telephonv is, therefore, even now a 
practical matter for a few hundred miles of distance. It is quite 
within possibility it may yet be conducted across the Atlantic. 

As regards other inventions, we are still in want of more simple 
means for recording telegraphic messages. Since the coherer fell 
out of use the reception is mostly conducted by ear. Somewhat 
elaborate photographie methods, suitable for large land stations 
which employ the Einthoven string galvanometer, have been intro- 
duced ; but what is still required is a means of calling up the operator 
and of recording the niessage on board ship which is at least as 
sensitive as the telephone plus the human ear for ordinary shipboard 


Starting from the same system of equations as Sommerfeld, he 
obtains expressions for the vector potential, or Hertzian function, 
which show that the function which determines the vertical field 
in the earth and in the air is dependent on the azimuthal angle in 
such manner that there is no directivity if the earth is à perfect 
conductor but that, if the earth has a finite conductivity under the 
antenna, then an unsymmetrical radiation takes place, and the 
directivity once created persists even though the waves travel out 
later on over a good conducting surface. The mathematical work 
in Hoerschelmann's Paper needs careful consideration by pure 
mathematicians to test whether the transformations of the Besselian 
functions he employs are valid and his analysis correct. He points 
out that, as a consequence of his theory, a bent antenna situated 
over a sea surface should not have the samo degree of directivity as 
one situated over a poor conducting soil. These conclusions could 
easily be checked experimentally. 

The general result of all the theoretical investigations of Zenneck. 
Sommerfeld and Hoerschelmann is to show that the function of the 
earth in radiotelegraphy is byno means confined merely to guiding 
a space wave, but that it fulfils a most important function in assisting 
to create surface waves and in permitting earth currents which have 
directive effect. Recent experiments with antenne laid on the 
ground or under the ground by Dr. Kiebitz have turned attention 
afresh to the matter, although many of Kiebitz's resu!ts scem only 
a repetition of those obtained by Marconi in 1906 with entenne laid 
on the ground or a little above it.* 

' Kiebitz used as receiving antcnn:e long wires carried on insu'ators 
placed in ditches about 1 metre deep. "The ends of the wires were 
earthed through condensers. The receiving appliance was at the 
centre. l 
By such antennæ properly oriented he found he could reccive 
signals from all the principal radiotelegraphic stations in England, 
France and America. 

There is no need to assume that these received waves are pro- 
pagated through the deep strata of the earth. "The effects are exactly 
what might be expected from waves travelling over the surface. 

The chief interest of Kiebitz's experiments lies in the confirmatory 
proof they give that an elevated antenna is not necessary for rece p- 
tion. On the other hand, for long-distance transmission an elevated 
aerial wire or one raised above the earth is requisite. 

The chief problem yet to be faced in connection with sending 
antenne is to find a form of antenna which will radiate a large power, 
say 100 kw. to 500 kw.. at a relatively low frequency or long wave- 
length consistently with high antenna efficiency. 

There is room for an immense amount of research yet on improved 
forms of antenna. When we consider that the function of a sending 
antenna is something like that of a gas mantle or gas fire radiator— 
viz., to transform into radiation of desired wave-length as large a 
fraction as possible of the supplied energy—and remember what has 
been done in the corresponding luminous problem, it is easy to see 
that countless questions of great practical value in connection with 
antenne for radiotelegraphy remain unsolved. 

The ingenious method of directive telegraphy due to Bellini and 
Tosi deserve mention, and suggest that in the case of wireless plant 
erected on ships means for instantly locating the direction of the 
arriving waves is a matter of the greatest importance. Although the 
practical problem is to some extent solved, there is abundant room 
for further invention in connection with it. 

We can hardly leave this discussion without some mention of the 
state and prospects of wireless telephony. The essential condition 
of success in transmitting speech is the possession of means for 
creating undamped oscillations or alternating currents of a frequency 
not less than 20,000. When the Poulsen arc generator was first 
introduced it was hailed as a solution of the problem, but practical 
experience has shown that, whilst experimental feats can be per- 
formed with it, it has not the simplicity and ease of manipulation 
required for commercial work. The modification recently intro- 
duced by Mr. E. L. Chaffee, consisting of a copper-aluminium arc 
in damp hydrogen, the arc being formed between two closely ad- 
Jacent plane surfaces, appears to be an improvement. The prac- 
tical solution seems, however, to be in the perfection of some simple 
easily-managed form of high-frequency alternator. The ingenious 
inventions of Goldschmidt in utilising the properties of the polyphase For the reduction of molybdenite in the presence of molten iron it is 
motor to increase frequency have been developed by tho Lorentz | necessary to have present some substance which has a greater affinity 
Company of Berlin, and seem likely to result in the production of a for sulphur than either molybdenum or iron. The compound formed 
practical form of extra high frequency alternator suitable for radio- | by the desulphurising agent and the sulphur must either pass into 

the slag or be volatilised as soon as formed. The two metals which 


communication. 
Tae receiver current is, however, very small, and available power 


is at most a few microwatts in the form of a current of à few micro- 
ampcres. | 

There are, therefore, innumerable practical and scientific problems 
in connection with radiotelegraphy which await solution. These 
require mathematical, physical and radiotel'egraphie knowledge 
of a high order to overcome them. 

What is required in the present state of radiotelegraphy is to 
restrict everywhere the mere useless amateur plaving with wireless 
telegraphy, such as that which has become an intolerable nuisance 
in the United States, but is wisely held in check by our Wireless 
Telegraph Acts in Great Britain. At the same time, all reasonable 
opportunities should be afforded to serious investigators, especially 
for such scientific research as that I have suggosted, to enable us 
to arrive at a solution of present unsolved problems in radiotele- 
graphy, and also improve still more this most useful and marvellous 


method of intercommunication. 
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THE DIRECT PRODUCTION OF MOLYBDENUM STEEL 
IN THE ELECTRIC FURNACE.* 


BY E. J. DITTUS AND R. G. BOWMAN. 


Summary.—The authors give a brief résumé of the properties, uses and 
methods of production of molybdenum steel, and describe in detail a 
series of experiments on the production of molybdenum steel, direct from 


iron ore and moly bdenite, in the electric furnace. 


The use of a sulphide ore of so active a metal as molybdenum in 
connection with the manufacture of steel presents a number of prob- 
lems. Foremost among these are the complete reduction of the 
molybdenum without serious loss, the diffusion of the molybdenum 
through the steel to form a homogeneous product, and the elimina- 
tion of the sulphur from the steel. The process employed was one 
based on a reaction described by F. M. Becket in U. S. Patent 855,157, 
and is believed to be new. | 

The desirable properties of molybdenum steel and the expense 
involved in its manufacture by the methods at present in use, led the 
authors to search for some reaction upon which could be based a 
process for its direct production from its most common ore. Without 
such & process any extended use of molybdenum steel, instead of 
tungsten steel, is very improbable. The reaction described by 
Becket appeared the most simple, and was therefore made the sub- 
ject of the investigations. The production of steel direct from ore in 
the electric furnace is easily accomplished where the ore is pure. 
Certain impurities, particularly sulphur, are, however, very difficult 
to remove from the metal. Small amounts may be removed by the 
uce of a basic slag, but this method is limited in its application, since 
the fusibility of the slag decreased rapidly with increasing basicity. 


telegraphy and radiotelephony. 

_In addition to the generator, inventors have wrestled with the ! secm best adapted for use as desulphurisers, under these conditions, 
difficulties of making a microphone transmitter which shall be able ge mente and silicon. d | 
Emil IL AM M o accomplish the results desired, it was necessary that the furnace 

* See Dr. F. Kiebitz, '' Recent Experiments on Directive Wireless fulfill the following requirements : The crucib!e walls should bo of 


Telegr aphy with Earthed Antenna," THE ELECTRICIAN, March 8, 1912, — Eene a a O E UNEA 
Vol. LXVIIL, p. 868. * Abstract of a Paper read before the American Electrochemical Society. 
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a neutral or basic material, free from carbon ; the furnace should be 


| , GRAP 
easily charged and operated ; the electrodes should be capable of a THE THEORY OF THE SUBMARINE TELE H 


variety of adjustments; the furnace should be capab'e of being CABLE." 

readily dismantled for the purpose of relining or making alterations. 

Since the best method of heating could be determined only by BY H. W. MALCOLM, D.8-. 
experiment, it was thought best to design a furnace capab!e of Cocdudid Fie. wage 871. 
being operated as a Girod or, with slight alteration, as a Hérouk ( J pag ) 
furnace. 


Summary.—In this series of articles an account is given first of the 
With the above-mentioned requirements in view, two furnaces | workof Lord Kelvin leading to the discovery of the “KR” law and to the 
were designed. "These were essentially the same in principle, but | most simple form of arrival curve. The shape of the arrival curve is 
differed in the proportions of the crucible and in certain minor details. | dependent on the signalling apparatus ; = ve Mia the dab MET 
A detailed description of the design finally adopted will suffice. The pn eat e iones cr onal d es ial 
crucible is elliptical in cross-section and measures 6 in. by 9 in. by E Kod a decl ne obtaining actival and onding curves by Bibi pls 
8 in. deep. The total volume of the crucible is about 360 cub. in., | calculation, for any form of apparatus. The method is illustrated by 
the volume of the smelting zone is about 90 cub. in. The walls have many examples, and is applied to derive the theory of the use of apparatus 
a slight bosh to effect a concentration of heat at the base of the | such as arrangements of resistances and condensers, inductive shunts and 
crucible. The crucib'e lining is of burned magnesite, obtained by Rx xen and to bie ae puc "e pod rers aaa 
crushing magnesite brick to pass 10 mesh. The magnesite was | the arrival curve, and, therelore, on the max um a of si . 
mixed With ve to form à toss and rammed in hot ind a central | The results are ex pressed in practical units c are sean eis 
ooden form. The tar was burned out in the heating up of the and they are applicable to cables of any type. n conclusion, illustrations 
Picard : : A UF i are given of the use of arrival curves to build up a message, at different 
furnace. The walls are built up of cight firebrick sections of special | Sates of sen ding, whereby the influence of the apparatus can be rendered 
design, luted together with fireclay and encircled by steel bands. | .vident. 
These rest on a foundation made up of two courses of stcndard fire- Ss 
brick, with the joints filled with fireclay. InpUCTIVE LEAK. 
The cover for the crucible is a solid elliptical firebrick section 17 in. : . . . 
by 20 in. and 2 in. thick. encircled by a steel band. The clectrodes de to ap e EN 2 : rd ed Ra 
enter through the slot in the centre of tho cover. This slot admits of | and inductance Lm at the m : | g 
considerable lateral or angular movement of the electrodes. The before, the equation for z is 
under side of the cover is slightly concave. An asbestos gasket is RI. R? TE 
placed under the cover where it rests on the top of the furnace, and f(z) = ES sin ot Hr sin 979 
small asbestos washers encircle the electrodes where they pass through rt (R.— eic. ) 
the cover. The tap-hole is 1} in. in diameter, and is well rounded KRP 
at its point of entrance to the crucible. A small hole 1 in. in diameter uu 
extends diagonally from the top of the outer wall to the smelting This gives sin 
zone for the purpose of pyrometer reading: and for the escape of T 
ence or tan CPC R Bs. 2... 5. e (13) 
The hearth electrode consists of six } in. rods of Swedish iron 9 RI " KRE 
screwed into a jin. plate of the same material. The plate is em- 
bedded in the lining of the bottom of the crucib!e in such a position F OR T E 
that the upper ends of the rods are flush with the inner surface. A | - f'(z)= zr! iani bé 
copper strap ,', in. thick and 1-0 in. wide, bolted to the plate. extends 
outside the furnace for connection to the source of current. The 
two movable electrodes are supported on a frame above the furnace. 
The supporting frame is entirely independent of the furnace proper 
and is, therefore, unaffected by expansion or contraction of the walls. 
The electrodes are cylindrical graphite rods 1-25 in. in diameter and 


( mg)?! 
}1 in. long. Each electrode is attached to a brass rod by means of a C= E E 2Ee n 
collar clamp and cotter pin. The rod carries a rack which meshes r IR : RI : "T 
with a pinion mounted on the electrode support. The electrode Rl 4 AR 9Re- «i? 
supports are mounted to slide from right to left on the supporting n LX 136) 
frame. This facilitates adjustment of the electrodes while the 


3 iR ( 
z RI| ` sinz—14- ,; (l+cos 2) 
z Rl 


Let R, be put as before equal to Ri/4, or 1,244 ohms, and 
let 4L,—-R4.KRÜ, or L,=1,354 henrys. Equation (135) 
then becomes 


furnace is in operation, and also allows the electrodes to be pushed 
back out of the way when relining the crucible. The support is so 
constructed that the electrode may be swung about it as a centre and 
inclined at any ang'e. Ordinary pipe fittings were used as much as 
possible in the construction of the frame and supports, since these 
give a light, strong construction, and require no special castings or 
forgings. 

Single-phase current at 25 volts and a frequency of 60 was em- 
ployed. The current varied throughout the run, but averaged 250 
with the arcs running steadily. After describing in great detail the 
experiments made with this furnace, the authors, as a result, arrive 
at the following conclusions: Since the results of the experiments 
were qualitative rather than quantitative, further experiments would 


r T d (137) 
tan = (1 LLL ( 


The real roots of this equation are contained in Table LI. 


. 7 wv 9 , 
Table LI.—Roots of tan »-(s) m 


: auc dee L. Sin z. Cos z. 

be necessary in order to determine the loss and distribution of molyb- | — bes 
denum. Since no analyses 'were made upon the slag, it is impossib‘e 9-4146 3r—]? 9 0-020017 — 0:9993 

to determine what proportions of the sulphur were removed by the 15-704 5r—0° 14 0-00407 — 1-0000 
ferro-silicon and tho slag. (1) Molybdenum stcoe! can be made in the 


21-99 im—0° 6 0-00175 —1:0000 
electric furnace by the direct reduction of iron ore and the addition : m US T MOTA 
of molybdenum in the form of molvbdenite, MoS,. (2) Molybdenum 
steel of low su'phur content can be produced from molybdenite by 
the use of ferro-silicon as a desu!phuriser. (3) Molybdenum stoel of 
low sulphur content can be produced from molybdenite in the form 
of low-grade concentrates by the use of ferro-silicon as a desu!phuriser. 
With regard to the design of a furnace for small scale operations, the 
foregoing experiments would indicate that : (1) The Girod principle 
as used was superior to the Heroult. (2) A tilting furnace wou'd be 
more effective than a stationary furnace. (3) The tap hole on a 
stationary furnace should be made short, with a steep inclination. 
Ample provision for heating the tap hole should be made. (4) Tar 
does not make a satisfactory binding material for crushed magnesite. 


From an examination of the similar case illustrated in 
Fig. 26, it is evident that (137) has a pair of complex roots m 


the first quadrant. To find them, write a+7 for z/2, then 
(137) becomes 
aA cot a4-bB tanh b—1 (138) 
bB coth B—aA tan i21 
where A=a?—30?—1 and Bz3a?—b*— 1. 
When (138) is solved by a method of trial and error. a+ 
is found to be 1-4245-+7. 0-4449. Hence z—2-8490 + i . 0:8898 


* Copyright. Au mghts reserved. 
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-$ | Table LIT.— Fig. 38, Curve A. 


t(seconds.) | Ol | O2 Of (94 | 08 | 907 1-0 15 | 20 3-0 
Steady 100-48 100-48 100-48 100-48 10048 | 10048 100-48 © 10048 | 10048' | 100-48 
m=1, + 172-93 05-78 26-45 10-07 | 431 | 0-70 0-05 , s ee Me 
4, — ~~ 827 6-88 0-90 0-12 0-02 Eo | 
“4 - | 1089 0-02 x E = | 
£g — 0:01 vos e" ce v et et l vs | sue o 
Oscillatory | —219-05 | —154-70 | — 103-26 —62-88  —31-78 +850 +32:53 | +2932 ; +15:07 | +1-09 
Re eee eg a gee ge DNE a as ry af, ee ES STL Gh fae yA oa ee a aa cee eee | 
Se (micivampercs Jj 0-18 4:66 29237 | 4818 | 72-99 109-68 133-06 12980 | 11555 | 101-57 
per volt) | | | 
Table LIII. u m 
"E MM ad: c : io ^ X | Copper G.P. 
| ! Length, | „È K R è Ki KR nu 
Cable. | Date. | ap pams; s join ohms. mfds. | seconds. S on r pun 
A. Commercial Pacific, San Francisco-Hono- i | p 
lulu section.......... ccce eene , 1903 | 2,276 2-186 0-384 | 4,975 875 4:35 500 315 
B. Anglo-American Atlantic ....................-.-- ` 1894 | 1,848 1-834 0-420 > 3,388 776 2-63 650 400 
C. German Atlantic No. 2, Borkum-Fayal ! | 
BOCUIOTIS c oec dees e ov eC S n 1903 . 1,916 2-724 0-401 5,218 | 774 4-04 400 280 
D. Pacific, Fanning Island-Fiji section ......... | 1902 ' 2,043 5:352 0.365 | 10.936 | 746 8:15 220 180 — 
Table LIV.-—7abie LIV. is calculated trom Table L111., making use of Table XV111. 
K tS | B. | C. | D. 
San Francisco- Honolulu. | Anglo-American Atlantic. | German Atlantic. Pacific. 
— 1 1 Q,(mieamp. | , 20 | , 4955 (|  . 404 . 495 ©  . 845 4,975 
t C, (microam ps. : v. SPEO i | : 949 | pute ped 
(seconds). | per volt). | d. CrX 3 358 | X 4-36 CX 5.218 | 4:35 10,936 
—" S J 40 dae | oo —— 0-093 0-01 | 0187 0-00 
0-2 | 1:30 0-12] 1:91 . 0:186 1:24 l 0-375 0-59 
0-3 | 4:17 0-181 6-12 0-279 | 3-98 | 0-562 1-90 
0:4 | 6-21 | 0-242 9-12 0-371 5:92 | 0-749 2-83 
0:5 6:97 0-302 10-24 0:464 6-65 | 0-936 ' 3-17 
0-7 | 6:38 | 0-423 9-37 0-650 6-08 | 1:311 2-90 
1-0 4:36 | 0-604 6-40 0-928 4:16 | 1-873 1-98 
1-5 2-03 | 0-906 | 2-98 1:392 1:94 2-809 0-92 
2:0 0-92 1-208 | 1:35 ! — L857 | 0:88 | | 3745 0-42 
3-0 | 0-19 | — 1812 0-28 | — 2785 0-18 | — 65-618 0-09 
4-0 0-0-4 | 2416 0-06 | 8713 | 0-04 | 7490 0-02 
Let the constants of the new cable be K’, R’ and I’, and the 


and when these values are substituted in (136) the final t 
| sending and receiving condensers K,’ and K,’ respectively. 
of]. 4r% 7'348! f Then the equation for x is unaltered if the capacities of the 
Ce RIP oben mi 086067 ku sin T" 43°6'. 4) ; - ES 


R863 NEL _ 1836, 
- (1-0066 e Ku?’+1-0008 e  Kult’+1-0002 e Ker . (139) 1 


Fig. 38, A is plotted from (139) and Table LII. 
Fig. 38, Curve B is Fig. 34, A, for a leak without inductance. 
Fig. 38, Curve C is the same as Curve A in Fig. 2, reproduced to 


scale one-half. 
It is seen that the effect of the inductance is to lift the 


arrival curve up over the steady value to which it afterwards 
sinks. The steepness of the curve would lead one to expect 
a considerable increase in the speed of signalling were this plan 
adopted with a coil of the right dimensions. 


APPLICATION OF THE FORMULZ TO ANY CABLE. 


The numerical results which are given in tables in the pre- 
ceding pages have been calculated for the sake of uniformity 
for the particular case of the San Francisco- Honolulu cable ; 
but they are applicable at once to a cable of any type, pro- 
vided that the necessary alterations are made. ‘Thus, if the 
arrival curve is required for a cable with sending and receiving 
condensers, the equation to the received current is (65), or 


| 


Microamperes per volt. 


Seconds. 


xa 
C= 5 2Ee ns Fic. 38.—ARRIVAL CURRENT. SAN FRANCISCO-HONOLULU CABLE. 
í z p! 8m z, l (9AT 1 yi NI K Exps EanrHED. 
Riga ME. MM caram 
i T cosz ( T co3szx ) z K, K RE Ra RM | DA abra, 
where z is given by dii DNE: 16 =1,354 henries 
KI Kil it. Bonsai Leak of 1,244 ohms., without inductance. 
K +g » C.. No leak, ordinates half actual size. 
tan f= =m - new condensers bear the same proportions to the capacity of 
1K/ KI h y y 
eir sb the new cable as was the case before—i.e., if 
zx K. K, K /, K K / K 
"and 2 -2 


| ER A 
* Microamperes per vo't. K — Kl m K Ki 
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The numerator of C, becomes 2Ee^ KR R 7 ? But if t be put equal 
" K'RT? , 
° KRE 


alteration is thrown on the time. 
1? 


r?j 
, the numerator of C, is 2Ee^ Kiu?, in which the 
The denominator of C, is 


altered in the proportion EE 


to multiply the times by Kgg?’ 22d to multiply the cor- 


RI 
RY 

Three representative cables are (1) the 1894 Anglo-American 
Atlantic, (2) the Borkum-Fayal section of the second German 
Atlantic, and (3) the Fanning Island- -Fiji section of the Pacific 
Cable. The data necessary are contained in Table LIII. 

Table LIV.is plotted in Fig. 39, which Shows how the resis- 
tance of the cable affects the “ height," and the product of 
resistance and capacity the “ length, " of the curve of the 
received current. The other tables : may be altered in a similar 
manner to fit any desired case. 


responding received currents by 


Use oF ARRIVAL CURVES To BUILD UP A MESSAGE. 


Let t seconds be the element of time in sending a dot or a 
dash, t the time for a space between dots and dashes, 3t between 
letters, and 7t between words. Then the average number of | 


Hence it is only necessary 


18-9. Suppose that signals are transmitted through the San 
Franeisco-Honolulu cable at this rate, and that the cable]is 
used simplex with condensers each of 87-5 mfds. Then the 
arrival curve is that shown in Fig. 18, A, and to build up the 
message the curve must be taken positively or negatively?at 
intervals of 0-08 second. The ordinates are then to be added 


11 


Microamperes per volt. 
r 


0 02 04 08 08 10 


1:5 0 2 
Seconds. 
Fig. 39.—ARRIVAL CURRENT, WITH CONDENSERS ONE-TENTH OF CABLE 
CAPACITY. 


elements per letter, allowing for spaces between letters but not | 


* Curve A....San Francisco-Honolulu Cable. Ks=Kr=K//J0=87°5 mfds. 
between words, has been found * to be 7-16, or the time to | Tc chile Mahan ddlanti FGI MI ADT IB ids 
send a letter is 7-16t. Hence the time for a word of N letters, | » Q..German-Atlantic No. 2. KaesKe-s KI/102774 infia 
allowing for the space between it and the next, is 7- '16Nt+4t, | » D....Pacific. K»s=Kr=KI/10=74'6 mfds. 
and the number of words per minute, £ being measured in 
seconds, is t P together. This is done in Fig. 40, A, which shows the form on 

60 : arrival of the word * Silvertown” when sent at the above 
(7-16N 4- 4t speed. In Fig. 40, B, the same word is shown now sent at a. 
Seconds. 
0 0-40 0-00 1:20 1 100 1: *O00 990 $00 280 3-00 $90 340 360 3-80 4:00 «80 4.40 4 4 
2 AA EENZAWBEEBEN EHE Eun er 
$5 n» Mns PEN amar, CHINE 13° 
2 n pini CL n M 
s num Jur JL oS 
Nis CeCe HERI 2 
" COE SEL 3.4 
à S 
$ 2 Es 
b 3 à 
sh qus TM Tii 
MED. nn cH j*s 
= att unm wr, ppt 3 
a TER EE 
" EDDA Eu 
^ 
PET AE TN AT DIST TTT1? 
| RU RR UR HR ER Se ALIN 
; as | 
z= 
i 5 u AN 
2 IE BREF a Ay] Y 
ne ET ENEBEESEBN 1 às 
ES ig HH oo ELSESSIESHEST T i RS 
P? HEHH E ey Sanam! 3 32 
ss -s3tt ti TTT TPT Tr Try yer Ca 5t 
wo aeos rS ME “8 Ss 
2 = 
e dT RD ad EN ~ 
Pewee E RD GER ERE T 2 
BEENDEN ee REN BN 
o 9 L0 1: T€ TO i8 19 FO FH FO o :3 E € $4 7€ SX SE Te ae 


Fig. 40.—San FnaNcISCOo-HOoNOLULU CABLE. 


Curve A.—With sending and receiving condensers Ke=Kr= EE míds Time of elementary signal 20:08 sec 
»  B.—Condensersas before. Time of elementary signal=0 06 sec. 
1 C.—Condensers as before and leak at middle 


Ra 4 71,244 ohms. Time of elementary signal—(0'06 sec. 


If N—5, the number of words is 1- '1/t. Thus, if £ be taken | higher speed, whi 
ich 
as 0-08 second, the number of five-letter words per minute is E seed in DE 
* E. Raymond- Barker, s Electrical Review, 2 XL., p. 516, 1897. In this case t=0-06 sec 


ay be taken as an upper limit tetthe 
Just as the lower speed is a lower limit. 
ond, corresponding to a speed of 25-2 


(BLE 
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five-letter words a minute. In a similar way Fig. 40, C, is 
obtained, which shows the influence of a leak on the signals 
sent at the higher specd. To build it up, Fig. 35, A, was used, 
which is the arrival curve when a leak of 1,244 ohms is placed 
at the centre of the cable. In order to secure sufficient ac- 
curacy in the shape of the signals the points on the arrival 
.eurves, Fig. 18, A, and Fig. 35, A, were calculated for every 
0:02 second, and the points on the curves of Fig. 40 are the 
result of combining these arrival curves also at intervals of 
0:02 second. 

By procecding in this way, and constructing a variety of such 
cases, it 1s now possible, given the arrival curve, to predict 
accurately the speed which may be obtained from a projected 
cable, or to compare two proposed types of cable, or to examine 
the influence of change of apparatus on the maximum speed 
at which the cable may be worked. 


CONCLUSION. 


The endeavour of the foregoing treatment of the subject has 
been to place the theory of the submarine cable on a sound 
basis, and to establish a systematic method of attacking by 
calculation all the problems that arise in connection with 
submarine telegraphy. It has been shown how, by the applica- 
tion of this method, the answer may be obtained to many 
questions which have hitherto been without solution. Such 
applications are, for example, to find the arrival and the sending 
currents and voltages with various arrangements of apparatus, 
to derive the theory of the inductive shunt, the theory of leaks, 
of inductive leaks, and of the cable with continuously dis- 
tributed leakance, and to extend the ‘“ KR" law to include 
the signalling apparatus. The treatment is merely illustrative, 
.and, owing to the infinite variety of cases that may arise, by no 
means exhaustive ; but it is hoped that enough has been said 
to render easy its application in detail to any particular case. 
‘The difficulties in the way of high-speed, long-distance tele- 
graphy seem by no means to be insuperable, and it is probable 
that the near future may see the speed of telegraphy greatly 
increased. But to bring this about, theory and experiment 
must go hand in hand. In this connection it 1s well to re- 
member from the history of telephony that '' all attempts to 
increase the inductance of a wave conductor by the introduc- 
tion of inductance coils at periodically recurring points failed, 
because they had no mathematical thory to guide them, so as 
to avoid the difliculties of wave reflection.”"* As evidence of 
the extent of the experimental work that requires to be done, 
it may be pointed out that there is no available record of the 
‘observation in ordinary units of even the simplest arrival 
curve, although this curve has been known for half a century. 
When the problem of the high-speed submarine telegraph cable 
is attacked with tlie modern resources and the scientific know- 
ledge that have won success in other branches of electrical 
science, notably in telephony and in radio-telegraphy, a great 


transfor mation may be anticipated. 


THE HYSTERESIS LOSS IN IRON DUE TO A COMBINED 
PULSATING AND ROTATING MAGNETIC FIELD.1 
BY THOMAS F. WALL, D.SC., M.ENG. 


Summary.—The author describes experiments which were undertaken 
with a view to discovering whether the two simultaneous hysteresis 
effects, due respectively to a pulsating and a rotating magnetic ficld, can be 


:Saperposed without mutual reaction. As aresult of these experiments, he 


reaches certain definite conclusions which are set out in full in the Paper. 


There is a considerable amount of experimental data available with 
regard to the hysteresis loss in iron due to a pulsating magnetic 
field, and due to a rotating magnetic field, each acting separately, 
but as far as the writer is aware, no experiments have been made to 


‘determine the hysteresis loss due to the simultaneous action of a 


pulsating magnetic field and a rotating magnetic field. 
Cases occur in practice in which the field pulsates and the iron at 
the same time rotates. An example of this is the case of a plain 


* M. I. Pupin, Am. L.E.E., 17, p. 450, 1900. 
t Paper read at Dundee before Section G of the British Association, 


September, 1912. 


series single-phase commutator motor, in which type of machine 
the iron of the cores is subjected to the pulsating field due to a current 
in the stator winding, while at the same time the rotor core is rotating. 
The question then arises, whether it is permissible to ascertain the 
hysteresis loss due to each source as though it were acting alone, 
and then add the two quantities in order to obtain the total hys- 
teresis loss. Otherwise stated: Do the two hysteresis effects 
superpose without any mutual reaction? The experiments de- 
seribed in the following were undertaken in order to decide this 


question. 
The following considerations will, perhaps, help to make the 


problem clear :— 
In Fig. 1 the rotor core of a dynamo machine is represented by 


the circle. and F indicates the axis of a pulsating magnetic field which 
is produced by an alternating current in the stator winding. Suppose, 
in the first place, that the core is stationary, and that the field is 


F 


Fig. ]. 


pulsating at any reasonable frequency. The hysteresis loss in the 
core is then solely due to the pulsation of the field, and is similar 
to that produced in transformers and can be calcuiated in the same 
way. This type of hysteresis may be called, for convenience, 
“ pulsation " hysteresis. 

Next suppose that the frequency be reduced to an exceedingly 
low value, say, 4 cycle per second (so that the ‘‘ pulsation ” hysteresis 
loss may be considered as negligibly small), and assume that the core 
is revolving. There will then be a hysteresis loss due solely to 
rotation, and this type of hysteresis may be called ''rotation " 
hysteresis. Let the wave form of the slowly pulsating flux be as 
shown by the full-line curve in Fig. 2. Then there is a certain 
definite “ rotation ” hysteresis torque associated with the flux repre- 
sented by each ordinate of this wave. Thus, at the moment of the 
wave when the flux is as represented by the ordinate A B. there is a 
certain definite hysteresis torque associated due to the rotation of the 
iron in the field represented by the ordinate AB. This hysteresis 
torque is the same as that which would be produced if the flux repre- 


\ 
Hysteresis A 
Torgue Wave A 


B 1 
Time. 2 Frequency 


Fic. 2. 


sented by the ordinate AB were due to a direct current in the stator 
winding, this being the normal case of a direct-current machine. 
In Fig. 2 the ordinate BC represents the hysteresis torque corre- 
sponding to the ordinate AB of the flux wave. If the corresponding 
hysteresis torque be drawn for every ordinate of the flux wave, a curve 
of rotation hysteresis torque will be obtained as shown dotted in 
Fig.2. The mean retarding torque which the rotor would experience 
when rotating in a magnetic field which slowly pulsates according to 
the full-line curve shown in Fig. 2 will be given by the mean ordinate 
of the hysteresis torque curve shown dotted in Fig. 2. The question 
at issue is whether the value of this retarding torque is affected when 
the frequency of pulsation of the flux is increased to a normal value 
of, say, 25, 30, or 50 cycles per second. 

The principle of the method developed to investigate this question 
may be explained as follows :— 

The rotation hysteresis torque due to various values of direct 
current in the stator winding of the machine used for the test, was 
first found by the '* running-down " method. The stator was then 
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supplied with alternating current, and ''running.down" " curves 
taken for the rotor under these conditions. The method relies on the 
fact that, in the latter case, the retarding hysteresis torque is solely 
due to rotation hysteresis ; that is to say, the pulsation hysteresis 
cannot produce any torque tending to stop the rotor. The whole of 
the losses due to the pulsation of the flux, are supplied from the mains 
electrically, the whole of the losses due to the rotation of the field 
relatively to the rotor are supplied from the kinetic energy of the 
rotcr. 

Now, if the wave form of the pulsating flux is known, it is clear 
from what has been said above, that by the aid of the curve connect- 
ing the retarding hysteresis torque due to various fluxes produced 
by direct currents in the stator winding, it is possible to construct 


Recs, per Minule. 


0 01 


0:2 
Joules per Cycle. 


Fio. 3. 


would be if the pulsation of the field were extremely slow. 

By means of “ running-down” curves taken when the flux is 
pulsating at an appreciable frequency, the actual retarding hysteresis 
torque can be found, and a comparison between the two results will 
show to what extent the rotation hysteresis is modified by the fact 
that the flux is at the same time pulsating. 

The machine chosen for the experiments had ball bearings and 
was provided with a laminated stator core. In view of the fact that 


08 


04 


Joules per Cycle. 


BENIN 
0 1 2 3 4 5 6 D 


Amperes, 
Direct Ourrent in Stator Winding. 


Fic. 4. 


in some cases the quantities to be measured were exceedingly small, 
i t was not sufficiently reliable to use an indicating hand tachometer 
for measuring the speed, for the following reasons: (1) The applica- 
tion of the tachometer to the shaft of the rotor caused an increase 
of the friction, since the friction of the tachometer itself is then added 
to the friction of the rotor. Under certain circumstances this 
increase of friction would probably be large compared with the iron 
losses to be measured, and thus render an accurate determination 
of these losses impossible. (2) The tachometer has a tendency to 
lag as the speed gradually falls. (3) It is not easy to read the tacho- 
meter with any great accuracy at some parts of the scale. (4) The 
most valuable part of the ** running-down”’ curve is the part for the 
low speeds, and it is quite impossible to obtain satisfactory readings 
of, say, 40-60 revs. per min. on an indicating tachometer. 

A stroboscopic method was eventually used which consisted of the 
well-known method of viewing a disc through slits attached to the 
prongs of a tuning fork maintained in a state of vibration, the disc 
being provided with various geometrical* figures and attached to 


_* The author believe: that the geometrical figures on the stroboscopic 
disc. in place of se:tors were first used by Dr. Drysdale. 


the mean retarding torque curve due to rotation hysteresis as it | certainly small, but in view of the fact that it was desirable to 


JÁ—— ë — 


the shaft of the rotor. The frequency of the tuning fork being 
known, the speed of the machine is easily determined for any of the 
figures which appear stationary when viewed through the slits. By 
this means the speed can be relied on with à very great degree of 


tage that no additional friction is introduced. 

A further difficulty which was encountered in making the experi- 
ments was in connection with the variation of the friction of the 
ball-bearings. It was found that if the bearings were cold, this 
friction gradually became less as the machine ran down. This change 


10 


accuracy, even for very low speeds, and the method has the advan- 


Amperes, 
a 


0 0:01 sec, 
Fic. 5. 


measure the iron losses within a fraction of a watt, even this small 
change produced an appreciable disturbance. The difficulty was 
overcome by running the machine for several hours before taking a 
“ running-down " curve, and for ‘every “ running-down’”’ curve 
taken when current was flowing in the stator winding, & corres- 
ponding friction curve was taken either just before or just after the 
“ running-down " curve taken with current in the stator winding. 
In'this way the friction losses could be determined very accurately 
and separated from the iron losses in each case. 


0*8 
0:6 


0:4 


Joules per Cycle. 


0:2 


Fia. 6. 


In Table I. the watts lost in friction deduced'fronr the “ running- 


down " curve (from a knowledge of the moment of inertia of the 
rotor) are shown for various speeds. 


Table I. 
Specd Watts lost due 
(revs. per min.) to friction. 
AOU- - ^ ^ aena 6:84 
300 m 3°92 
2005 — Juitunsobteetud 1-93 
100 


*.»ea52598550295082959 


0-64 

A “ running-down " curve was then taken for the case in which a 
direct current was flowing in the stator winding. 

In Table II. the losses deduced from this curve are shown for 
various speeds, the value of the direct current being 3 amperes. 


Table II. 
Speed Watts lost due to friction + 
(reva. per min.) flux produced by 3 amperes 
in the stator winding. 
B00; ET 9-55 
300 ETET 5:8 
in OPES 3:14 
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In Table ITI.. column 2, the losses due to the flux produced by a | In other words, if the pulsation hysteresis and the rotation hys- 
teresis had no mutual reaction, the mean retarding hysteresis torque 


direct current of 3 amperes in the stator winding are shown for the 

various speeds, deduced from Tables I. and IL In column 3 of | produced by a flux due to an alternating current of 6! amperes in 

Table IH. the joules per cycle are given for the various speeds. | the stator winding would be 0-35 joule per cycle. 

The machine was wound for six poles. The values given in column 3 In Fig. 7 a curve is given which shows the values of the retarding 
hysteresis torque deduced in this way for different values of the 


are deduced from those in column 2 by dividing by the speed in 
revolutions per second. and by the number of pairs of poles, i.e., three. | alternating current in the stator winding. 


Table III. 
Speed. Watts lost due to the flux produced Joules 

(revs. per min.) by a direct current of 3 amperes in per cycle. 
the stator winding. 3 

400 see Pal, tates l 0-136 M 

300 gna VSS 0 4. 0-125 a 

ZU ——— ceres 1-21 duri: 0:121 Š 

109 OST n 0-114 Š 


21 32 40 ix 53 
Cycles per S cond. 
Frequency of Current Supplied to Stator Winding. 
Fig. 9, 


“ Running-down " curves were taken for different. values of the 
alternating current at each of the following frequencies : 4, 8, 12, 16. 
25 and 50 cycles per second. The hysteresis torque was separated 
out in each case in the manner explained above (see Fig. 3). and the 
results for several of the frequencies are shown in Fig. 8. The 
dotted curve in this figure is the curve of Fig. 7 reproduccd for 


the purpose of comparison. 


Jonles per Cycle, 


0 1 2 3 1 5 6 7 
Amperes, 
Alternating Ourrent {n Stator Winding. 
Fic. 7. 


In Fig. 3 the joules per cycle are plotted against the speed. 

The intereept of thc curve on the axis of ** joules per evele " gives Fic. 10. 
the rotation hysteresis torque. for this value of the direct current. 

The same process wes followed for various values of the direct 
current in the stator winding, and the values of the rotation hys- 
teresis torque so obtained are shown in Fig. 4, the direct current 
having been plotted as abacissw. This formed the first part of the 
experimental investigation. 

In Fig. 5 the wave form of an alternating current of 50 cycles, 
6! amperes root mean square value. supplied to the stator winding 


Fig. 9 is deduced from Fig. 8 and shows the variation of the 
rotation hysteresis loss in joules per cycle, with the frequency of the 
stator current for two different valucs of this eurrent. 

An examination of Fig. 8 leads to the following conclusions :— 

1. The rotation hysteresis torque is very considerably reduced by 
the pulsating action of the flux, for those values of the frequency 


0-42ecn . 0-66cm. 
car 
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Joules per Cycle. 


Ampercs, 
Alternating Current in the Stator Winding. 
Curve T., 4 cycles per sec. ; Curve II., 8 cyc'es per sec. ; Curve II, 12 cycles per 8e». ; 
Curve 1V., 25 cycles per sec, Dotted curve is Fig. 7 reproduced for comparison, 
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^ Bflective Iron Length 
of Core: 98cm. 


is shown. The wave form was determined by means of a Joubert 
disc. It was found that the frequency of the current made no appre- 
ciable difference in the wave form, several curves having been taken 
for various values of the frequency. In Fig. 6 the curve of rotation 


hysteresis torque as deduced from Fig. 1 and Fig. 5 is shown, the 
method of obtaining this torque curve having been fully explained 
above. The mean value of the torque curve shown in Fig. 6 is 
0-35 joule per cycle. that is to say. the mean retarding hysteresis 
torque for 61 amperes alternating current in the stator winding 
should be 0-35 joule per cycle, if the fact that the field was pulsating 
had no effect on the retarding torque due to rotation hysteresis. 


which are usually met with in practico, viz., for frequencies bet ween 
20 and 50 cycles per second. Tac reduction is about 60 per cent. 


for the range of flux densities used. 
2. The rotation hysteresis torqu^ is, within wide limits of frequeney 


of pulsation, constant, and for all practical values of th» frequency 
may be considered to be the same for any frequency. 
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3. As the hysteresis frequency becomes reduced to very low values, 


the rotation hysteresis torque approaches in magnitude the value | 


deduced from a curve connecting rotation hysteresis torque and 
direct current in the stator winding. 

A test was also made as follows: A wattmeter was connected in 
the stator circuit and the stator current adjusted to a value of 
5 amperes at a frequeney of 12 eveles per second. Tho rotor was 
brought to 2 high speed of rotation and allowed to run down. It was 
found thet at a speed of 590 revs. per min. the watts supplied to the 
stator was T6:6,and as the speed reduced the watts increased, until 
at standstill the watts supplied to the stator became 178. This 
reems to indicate that the pulsation hysteresis in the rotor is also 
reduced by the action of the rotation hysteresis, just as the rotation 
hysteresis is reduced by the action of the pulsation hysteresis. 

The explanation of the reduction of the rotation hysteresis loss 
hy the action of the pulsetion hysteresis, end vice versa, would seem 


pom orn to bethat the molecules 


z \ of the iron being set in 

/ M à state of rapid move- 

Pd S ment by one. effect 

ri N (sav the pulsation of 
P ES the flux). the additional 
d NM movement of the mole- 
poe pere cqe cules corresponding to 
li p the other effeet (the 

M c rotation of the flux) 

ts od takes place much more 

Fie, 124. readily than if either 


- efleet Were acting alone. 

Tt is interesting to note, with regard to the friction "running-down" 
curves, that a change in the temperature of the room produced en 
appreciable change in the friction. For example, on one day the 
temperature of the air was 14-7 C. and the time of running down 
under friction from a speed of 600 revs, per min. was 30-1 minutes. 
On another day the temperature of the room was 18:5 C. and the 
time of running down under friction from a speed of 609 revs. per min. 
was in this cose 32-78 minutes. 

It wes found that the rotor core wa; somewhat cecentrie with 
regerd to the stator. This would tend to inerease the bearing 
friction when current wa: flowing inthe ststor winding. From the 
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method of deducing the above results, however, it will be seen that 
this possible change of bearing friction is not likely to have any 
serious influence on the results, 

APPENDIX. 

Tt is important to know what values of flux density in the rotor 
teeth end core were obtained in the experiments discussed in the 
previous pe pes, 

The stetor winding wes such that the curve of flux distribution 
Was ès shown in Fig. 1C. (Of course, the stator winding was con- 
centreted in slots, and consequenily the curve would not be quite so 
smooth as shown. However, this does not. affect the following 
deductions.) The retio of the maximum ordinate of the diagram of 
Fig. 10 to the mean ordinate is found to be 1-38. 

In. Fig. 1H the dimensions of the rotor teeth and core are given. 

In Fig. 128 the curve connecting the flux per pole and the corre- 
sponding values of the direct current in the stator winding is shown 
by the full line. These values of the flux were obtained by driving 
the rotor at a known speed and measuring the volts between a pair 
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of brushes on the commutator. The dotted line of Fig. 12r shows 
the connection between the maximum flux density half-way down 
the teeth [7.e., at à section such as ab, Fig. 12\{ and the direct 
current in the stator winding. The chain-dotted curve shows the 
connection between the iei * in the rotor core and the direct 
current in the stator winding. [Half the flux density in the rotor 
core has been plotted for the last curve in order to avoid confusion 
with curve I.; It is thus seen that for all velues of the current 
dealt with in the experiments described in the foregoing (viz., 0-10 
amperes), the flux was proportional to the exciting current. 

Referring to Fig. 4, it has been found that for tho range 0-0 amperes 
this curve is closely represented. by the equation: Joules per 
cycle = 0-015 (ampere)! 


PHOTO-TELEGRAPHY. 


Some time ago we gave an account of the apparatus in use by 
"Lilustration " at Paris for the electric transmission of photo- 
graphs (THE ELectricay, Vol. LXI.. pp. 570. 644). Since then Dr. 
Korn has devised some new apparatus, which has becn in ux for 
only a short time. After working with the former apparatus, which 
depended upon the use of selenium, the light passing through a 
transparent photographic film, it was found that such a device 
would work very well upon a short line, but with lines of 500 miles 
or more the results were not good. ‘This is due to the fact that when 
using selenium only a very small current can be transmitted along 
the line. as this current passes through the selenium itself. Moreover, 
even with a double metallic circuit, such as a telephone line, the 
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REPRODUCTION Or A PHOTOGRAPH TRANSMITTED ELECTRICALLY BY 
Dr. Korn’s METHOD. 


atmospheric and other disturbances have a high propertional value 
in relation to the current that can be used, and this interferes with 
the transmission to a great extent. 

For this reason Dr. Korn was led to adopt another method for 
transmitting. somewhat similar to that of Mr. T. Thorne Baker. and 
now uses a copper sheet prepared by a photographie process from 
the original negative. It resembles a half-tone, and consists of 
parallel lines in gelatine upon a copper surface. the lines being of 
greater or less width; that is, in the blacks we have wide gelatine 
lines which cover nearly all the space, and in the whites these lines 
are very narrow, Such a copper sheet is put arouad 2 metal evtinder, 
resembling a phonograph cylinder, and against it bears a mota! point. 
As the point traverses the gelatine lin» it breaks contact for a greater 
or less tine, according to the width of the fing, in the well-known wav, 
in order to give the transmission. In the receiver. Dr. Korn's 
photographic method, with some modifications, is retained. The 
photographic film is wrapped upon a cylinder rotating within a dark 
box, and upon the front cover is a small eperture for the entry of the 
beam of light. In the path of the beam is ^ gilvanometerz shutter, 
which works on the Einthoven principle. An electromagnet ener- 
gised by a storage hottery affords a strong permanent field, across 
which is stretched a thin motel strip, and this letter receives the 
current from the line. It is thas deflected when current passes, and 
moves off the path of the narrow beam of light, allowing it to enter 
the film box. Although there are no now principles in the trans- 
mitter or receiver, the apparatus as a whole is of interest from a 
practical standpoint. The transmitter and receiver are combined 
in one apparatus, and are in turn operated hy a common synchronous 
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motor. A synchronising impulso is sent over the line at each revolu- 
tion so as to make the correction for speed in the usua! way. It is 
found in the case of transmitting photographie views which are to be 
used for newspaper work, as in the present case, that there is no 
special advantage to be gained from the use of selenium. In fact, the 
copper plate can be very quickly made from the photographic 
negative by the use of arc light or do vlight. and the copper sheet h2s 
the great advantage of allowing the u ce of a lerger current on the line. 

t toss proportional effect, and tho result 


Thus line disturb:ncees hive 2 
is much better. For these reasons the inventor was led to adopt 
the metallic transmission method, end all that is needed is to pro- 
vide suitable facilities for preparing the copper plates. At Paris 
thore is fitted up a speci?! laboratory under tho direction of M. 
Chetenet, and after the plates are prepared they are transferred to 
the instrument room, which is in charge of M. Carazzolo. On the 
other hand, when the image has been reecived upon the photographie 
film, it is developed in the dark room adjoining, and a negative is thus 
obtained which is re2dy to send to the photo-engreving department 
for printing. The Paris daily journals are beginning to use blocks 
made hv the present method, and the description of en event which 
happens in the south of France in the afternoon appears the next 
morning in Paris along with the illustrations. Even with the present 
comparatively strong line currents considerable disturbance is felt, 
and this is seen in the resulting images. On the other hand, the 
eurrent cannot be unduly increased, às this would lead to sparking 
at the contact of the point on the copper plate, and in practice it is 
found difficult to climinete sparking when tho current exceeds a 


certain value. 
+ Our illustration is an example of the results obtained. 


THE *KK" DETECTOR. 


t [n our issue of July 12 we described the © Railophone " system 
ofautomatic signe Ving, an essentiel feature of which, it will be remem- 
bored, Wes a sensitive re!lo y arrengemoent or detector, whereby very 


feeble electrical impulses cou'd be magnified so as to be made 


“to rig bells, apply brekes or perform other similar operations. This 


instrument, which is known es the " KK " detector, was designed by 
Mr. von Kramer in conjunction with Prof. 6. Kapp, and. as will be 
seen in what follows, it possesses features of considerable interest. 
The degree of sansitivencss of 2 relay is detezmined by the minimum 
current and tho minimum voltage at which it will.operate with relia- 
bility; with alternating currents the frequency forms a third factor. 
The design of the “KK " detector (Fig. 1) has been governed by these 


Fic. 1.— GexeraL View or THE KK" DETECTOR WITH THR 
Cover REMOVED. 
It has the further 


three essentials, and its sonsitivencss is very great. 
In 


great advantage that it is insensib'e to shocks or vibration. 
principle the * KK " detector consists of : (a) A stee! reed, securely 
fixed at one end, with a natural frequency. corresponding to that 
of the alternating current circuit on which the instrument has to 
operate. (b) A permanont megnet steel frame of ] form, of which 
the steel reed forms one polar extension, the free end of the reed 
therefore having the cheracteristiss of one pole of a permanent 
magnet, of the same polarity as tho limb of the magnet to which it 
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is fixed. (c) A laminated soft-iron wire core of LF form and square 
section attach^d to the other end of tho steel frame of the permanent. 
magnet and forming the other polar extension. The two ends of 
the laminated core ere of the same polarity, but of opposite 
polarity to the free end of the reed, onlv a &mall air gap being left 
between the core extremities. "The free end of the steel reed lies in 
the centre of this cir gap. and therefore an equal attraction exists 
between the reed end the two limbs of the laminated core (Fig. 2). 
Provision is made whereby the total air gap between the two limbs 
of the core, or the gap between either limb and the steel reed, can 
be increased or decreased, as mav be necessary to meet the purpose 
for which the relay is employed. A magnet coil is mounted on each 
limb of the laminated core, both coils being so connected that on 
passing cn alternating current through them, their magnetism is 
superposed on that of the permanent magnet at the core extremities, 
the alternations of this superposition corresponding to tho frequency 
of tho circuit : for example, on a 100-cycle 
circuit the polarity is built up and reversed g Fy 
100 times per second at each extremity. The 
reed. having the samo periodic time as the 


Fic. 5.— T MAGNET SYSTEM. 


Fic. 2.-—VinnaTING Parts. 


vibrating field in the air gap, is ottrected by the ono and repalsed 
by the other core extremity when even the most feeble current. is 


passing through the coils. 

This vibrating reed is thus utilised to operate 2 contact device. 
As gny ettachment to the free end of the steel reed would bo detri- 
mental to the extreme sensitiveness of the apparatus, care has been 
taken in the design to retain the natural periodic time of the reed 
without encumbering its action by the addition of platinum points 
or contacts. In the "KK" detector, the reed does not directly 
'" mako " the local circuit, but simply actuates a mechanical contact, 
* breaking " device, which consists of two parallel non-magnetic 
flanking reeds of much lower periodic time than the steel reed. The 
ends of the flanking reeds are fixed to insulated meta! supports which 
carry termina!s. Each flanking reed is fitted with a platinum block, 
the two blocks being opposite to and pressing against each other. 
Bet ween the two reeds an insulated ivory roller is placed. The steel 
reed is suspended vertically between and at rignt ang'es to the free 
ends of the horizontal! flanking reeds. At tho end of each tlanking reed 
zn insulated ivory point is fixed, the air gap between the points being 
such that the steel reed is free at the commencement of its excursion 
to attain sufficient momentum forcibly to strike against the ivory 
points, thus separating the platinum blocks and keeping them apart 
a4 long as the reed continuos to vibrate. This ivory roller prevents 
the delay in the separation of the platinum blocks, which wou'd 
otherwise result from the spring effect in the reed, necessary to 
maintain the contact between the platinum blocks. "Pho two flank- 
ing reeds with their platinum contact b'ocks form part of tho local 
circuit, and act as a single po'e switch. For highly sensitive work 
a system of four flanking reeds, with separato and independent, 
adjustment of the platinum cont^cts and the ivory points, can be 
employed. 

As regards the operation of this detector. it is stated that on an 
alternating current of 100 cycles per second the instrument will 
respond to currents of 2 x 10-4 amperes at an E.M.F. of 2x 10-? volts. 
By adjusting the air gap between the core extremitics the instru- 
ment can be made to respond to various frequencies above or below 
the natural frequency of the reed. It is not only possibie to adjust 
the instrument to operate within limits of 1 per cent. in either direc- 
tion, but where an increased E.M.F. is available on the line terminals 
the detector will respond within a wide range of frequencies. The 
resistance of each coil of the standard '* KK " detector is 220 ohms, 
and as the two are connected in parallel, the total resistance of coils 
at tho * line " terminals is 110 ohms. For the secondary circuit 
of the “ KK " detector a four-volt battery is employed, the resistance 
of the circuit being such that the current passing through the plati- 
num contact blocks does not exceed 0-1 ampere. 
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SUPPLY PRESSURES. 


Among the many causes that have been suggested as 
contributing to the relatively small progress in this country 
in the introduction of domestic electric apparatus, com- 
pared with what has been done with electrie lighting and 
electric. power, are the widely different voltages which 
supply authorities have adopted for their distribution net- 
works. Too much may be made of this point, for the aver- 
age consumer, guided largely by his knowledge of gas appa- 
ratus, is unlikely to trouble much about such questions as 
pressure, at any rate until he has occasion to move to other 
localities and prepares to use again such electric vtensils as 
he possesses. Even so, in many cases it should be possible 
easily to modify his apparatus so that it 1s suitable for the 
new conditions. The fact that a large proportion of the 
more important provincial undertakings now supply either 
at 220 or 230 volts will, doubtless, frequently render any 
change unnecessary in moving from one provincial town to 
another; but in the case of London with its scores, or 
almost hundreds, of supply stations in residential districts 
within easy reach of the City, it is not surprising that elec- 
tricity consumers frequently have unpleasant experiences 
of the vagaries of supply authorities in the matter of pres- 
sures. This difficulty is aggravated where very different 
pressures have been adopted in adjacent districts, which to 
all intents and purposes, except that of muuicipal boun- 
daries, are one and the same. For example, we find an 
alternating pressure of 105 volts side bv side with a con- 
tinuous-current supply at 240 volts. This, to a considerable 
extent, is a peculiarity of municipal supply ; but the present 
diversity of pressures is possibly partly due to diverse 
views on the part of consulting engineers and the general 
absence of co-ordination in electricity supply, which latter 
has always tended to be of a more or less parochial character. 

This tendency to make the generation and distribution 
of electrical energy purely a local question, without regard 
to any action (or inaction) of neighbouring authorities, has 
often been referred to as one of the influences that has acted 
to the disadvantage of the electrical industry in this country. 
It is the same disregard for uniformity and co-operation 
that has resulted in neighbouring tramway systems being 
equipped with track of different gauges. The disadvantages 
of this are so apparent that it is quite unnecessary to 
labour the point, but in the case of electricity supply the 
seemingly haphazard method of choosing the pressure of 
distribution to consumers has not such obvious, although 
possibly more widespread, drawbacks. As nearly all the 
more important municipalities and urban districts are 
already provided with a supply of electricity it is obvious 
that it would be difficult, if not impossible, now to bring 
about uniformity in the widely differing pressures and 
systems; but it is interesting to see whether an endeavour 
is being made in new undertakings to adhere to the recom- 
mendations of the Engineering Standards Committee as to 


THE ELECTRICIAN, SEPTEMBER 20, 1912. 


989 


—— co A e i ~ m—————Óá— ——— M— BÓ" 
IM — —— ————— —!————— ——————— —— —ÀPrÓ—Ó/Tí!n(——tÁ—UrÜ!ÁÁTw——) » 


supply pressures. The Interim. Report of this Committee 
on British Standards for Electrical Machinery, published in 
1904, suggested standard low pressures of 110, 220, 440 and 
500 volts: these to be the pressures at the consumer's 
terminals. A margin of 10 per cent. on each side of these 
standard pressures was allowed, but the hope was expressed 
that in all future work the above pressures would be adopted, 
so that any variation from the standard would gradually 
cease to be necessary. In the final Report of this Committee, 
issued three vears later, mention is again made of the above 
reconuneeded. supply pressures. By referring to THE 
Evectrrictan Tables of Mleetricity Supply Undertakings we 
find that during the last five vears— that is, since about the 
time when the final Report appoared—some 38 stations are 
recorded as having commenced supply. In this total we 
do not include stations taking a supply in bulk or the nume- 
rous supplies given by the large power companies. Of the 
above stations we notice that four have declared a pressure 
of 200 volts for lighting. ten a pressure of 220 volts, nine a 
pressure of 230 volts, whilst in one instance a supply is given 
at 210 volts and in five cases a pressure as high as 250 volts 
has been adopted. On the other hand, four stations supply 
at 100 aud three at [10 volts, whilst the extraordinary 
pressure of 140 volts has been chosen at Wadebridge. It 
will be seen, therefore, that uniformity as regards pressures 
is as far off as ever, only about one-third of the new stations 
having adopted the standard pressures of 220 and 110 volts. 
As the majority of the above new systems were carried out 
à considerable time after the issue of the Interim Report of 
the Standards Committee, it appears that there is, or at anv 
rate was until quite recently, no general desire to adhere to 
any standard pressure. 

From the lamp manufacturer's point of view a universal 
pressure of, say, 220 volts, would probably be no more 
desirable than the present scattered pressures. In this 
connection we notice that mention is made in the Report 
of the Committee that the question of grading voltages in 
small definite steps round, and within 10 per cent. of, the 
present standards was being considered at the request of 
the glow lamp manufacturers of Great Britain. Probably 
this suggestion has been found impracticable. 
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See 
Telephony, By Sarre (G. McMEEN and KEwrsTER. B. MILLER. 
(Caicago, 1912: Ameii'an School of Corrsspondonce.) Pp. xi. 
+948. St. 
_ This book of 927 pages and 671 illustrations is presumably 
Incended to cover the whole range of Telephone Practice, and 
before reviewing the book it is necessary to ask what may 
reasonably be expected from it. The authors occupy a high 
position in the telephone profession in the United States, and 
1t 1s also to be noted that the book is published by the American 
School of Correspondence, we suppose as a text-book for their 
Students. Are we to be satisfied with the theory and principles 
of telephone practice and condensed descriptions of circuits 
and apparatus to illustrate these ; or are we to expect practical 
descripiions of up-to-date systems and apparatus, illustrated 
by diagrams, so that the student can understand and appreciate 


the valne of these. and make us? of them in carrying out actual 
work? If the former the book is worthy of high commenda- 
uon ; if the latter it has many shortcomings. "he type used is 
unusually bold and easy to read, the iiustrations asa whole are 
good, the diagrams excellent, the descripiions of apparatus and 
systems, as far as they go, lucid and wrirten in an entertaining 
manner, but we look in vain for the later d velopments in the 
art. This may be accounted for to some extent hy what we 
think is a fact, that American manufacturers and inventors 
of telephone apparatus are s'ow to publish d tailed deseripiions 
of their work, and the Patent Office assisis them in this by 
making it possible to ho'd back the issue of patent specifica- 
tions, so that frequently they are not published until vears 
after the particular device has becn inroduccd. New SVaiems 
and apparatus are chus practically a seeret until divulged by che 
user in process of time. There are several improvements or 
systems in use In this country which originated and are at work 
in the United States, and yet are barely mentioned in this work. 

The book is practically wholly on American practice. The 
introduction gives the history and development of telephony in 
a condensed form. This is followed by four chapters on the 
theory of acoustics, reproduction of speech, electrical signals, 
electrical properties of telephone lines and transmission. The 
imporcant. subject of * Transmission ” occupies four. pages ; 
references are, however, given to the Pupin patent and to 
Papers by Pupin and to the work of Heaviside. The practical 
application is barely touched on, except when referring to the 
Dover—Calais cables in a later chapter. It might be mentioned 
here that the authors state that the new French cable is a 
duplicate of the old type. whereas the cable is continuously 
loaded. 

Chapters V. to KT. deal with instrument parts, different 
types of receivers, transmitters, batteries, switchhooks. electro- 
magnets, inductive coils, resistances and condensers beine 
briefly but well described. A novel feature is the adding of 
conventional svmbols for the different parts, and these should 
assist the novice in more clearly understanding the diagrams. 

Chapter XIII. on |“ Current Supply to Transmitters,” is a 
clear exposition of the principles of primary and central 
battery working, illustrated by theoretical diagrams of the more 
important systems. The next chapter describes how the 
various parts are assembled in instruments of different desioen. 
Chapters XV. to XVIL, on “ Party Line Systems," describe 
code ringing. selective and lock-out types. Chapters XVIII, 
and XIX. describe the troubles that may arise from external 
forees, and how the apparatus may be protected. 

Chapters XX. to XXVI. deal with the general features of 
telephone exchange working. the magneto and common 
battery switchboards for large and small systems. For the 
latter the single jack with a cast body anda spring resting on an 
insulated stud is described : magneto systems with two ring-off 
indicators, retaining relays wiih separate break-circuit kevs, 
suspended transmitters and other features we are now hardly 
familiar with. f 

Transfer systems are said to have been replaced by complete 
multiple boards, whereas this system has been re-introduced 
on many of our largest. common  batterv exchanges, the 
multiple being fitted on the B boards onlv. The ancillary 
lamp system, in which three calling lamps and answering jacks 
for each lime are used, is not mentioned. In Fig. 346, showing 
the Western Electrie Co.'s well-known cord circuit, the super- 
visory lamps are shown connected. between the battery and 
resistance spools instead of between the spools and the plugs. 
Theoretically this does not make much difference, but in 
wiring the standard method on this side is much better, No 
meters are shown in this fieure, and it is only when we get to 
Chapter XXXVIII. that we learn that meters are sometimes 
fitted. A new theoretical diagram is given which shows the 
meter key connected to a 30-volt generator, but no mention iş 
made of effective or ineffective operator's meters or meter 
lamps. A perspective illustration only is given of a meter with 
the cover on. There is, however, much interesting. matter 
regarding circuits and apparatus in use in America, some of 
which are also well known here. 
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In Chapter XXVIE. on € Trunking in Multi-Office Systems,’ 
yunetion working is well deseribed, the eireuiis showing direct 
and party hne ringing bv. keys, and also keyless circuits. 
Four chapters then deal with “ Auiomatie and Avtomanual 
Systems.” We hed expected to find this section the most 
compete in the book from Mr. McMeen’s association as 
engineer for the San Fransci isco installation, but 1n deseribing 
the Automatie Electric Co.’s systems the authors state: ` ‘The 
three wire system will be referred to and described in detail, and 
from it the principies of the two wire system will be readily 
understood.” As the euihors state, atl the latest. svscems 
built in America ere on the two-wire system, and in this country 


we are noi likely to have the tliree- wire system introduced 5 we 
fanev, therefore, engineers interesicd. w ‘ould prefer diagrams 


and descriptions of the later system. The difference bei ween 
the two svsiems is very considerable. In the former the two 
wires are earthed alternately ; in the latter a circuit is com- 
pleted when the receiver is lifted, and this is opened inter- 
mittentlv by the impulse sender. The circuits at the exchange 
associated. with the lines are therefore very different, although 
it is correct to say that the electromagnets raising and rotating 
the shaft to make connections are very similar. There is no 
diagram with the description of the Lorimer Automatic 
Svsiem nor of the automanual system. 

Chapter XXXII. deals with power plant, and the following 
chapier with housing and lay-out of central equipment. Small 
switchboards of the P.B.X. type and intercommunicating type 
follow. The latter, it is to be noted. are used in connection 
with the public exchange service in America. The important 
section on "7 Trunk or Long-Distance Switching ” (XXXVI) is 
dismissed in five poges without a diagtem. ‘Vrefhe and 
measured service follow, and much interesting matter is given. 
The meter circuits hove elready been touc hed on. We also note 
that the caleulagraph is the only timing device used. In this 
country we also use 2 lamp device to indicate to the operator 
the approaching termination of the three minutes allowed 
for a “long haul? trunk ” call. Chapters XXXIX. and 
AL. d'al very iones with composite circuits and train 
despatching, and show how greater value is got out of a pair of 
wires than is the practice on this s'de. The greater length of 
line m America makes this of more importance than here. 

m n XLI. to XLVI. treat of overhead and under- 
ground plant, wire, cables, poles and fittings, distribution to 
burdings leading 1n, generally in a very thorough manner. 
Some of it is, however, peculiarly applicable to America such as 
the overhead construction. with its specification. for iron 
telephone wire, locust pins for insulators, glass insulators with 
two grooves, or two glasses on one pin, for two wires for 
transposition work, We had also understood that porcelain 
Insulators were now being used in the States, but no mention 
is made of ihis material except for drop wire insulators. 

The folowing chapter deals with sub-station wiring, and the 
wiring of hotels and large bautdmys. There is much useful 
informetion here. The wiring of a great building neatly and 
economically requires careful consideration. A chapter on 
elecirolvsis 18 followed by ~“ Dev elopment Studies.” ©“ Care of 
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Plani, Maintenance and Depreciation,” and the book ends 
with a chapter on testing. W.A. 
Direct and Alternating Current Manual. By Freperwk 


Benes, Ph D.,a:sisied by CLARENCE A, PiERcE, Ph.D. 2nd edition. 
(Lon lon, 1912: Constable & Co.) Pp. xii. +360. 8s. net. 

The need of a second edition of this book so soon after the 
first is sufficiené justification of its value as a hand-book on the 
testing of electrical machinery. The original work of seven 
chapters has been enlarged by the addition of five more, but 
excep. for the title practically no revision has been mad», even 
of the misprints, and the opportunity afforded for some re- 
arrangement of the matter has not been taken. Thus in 
Chapter FE the notice given to the various modifications of 
the Hopkinson method of testing shunt machines remains brief 
and unsiiisfactovy, as also does the treatment of series motors, 
in which, for msiance, Field's method is not mentioned. 

The third and remaining chapters are devoted entirely to 
alternating currents and alternating- current machinery, each 
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in themselves being of great interest and value. Their order 
might have been different, however, with advantage, as the 
exact and simple treatment given to single and poly phase 
currents should naturally precede the necessarily approximate 
and involved discussion of such questions as the predetermina- 
tion of alternator characteristics. 

This question of alternator regulation is very ably dealt 
with, the study of the E.M.F. and M.M.F. methods of pre- 
determination, and the reasons for their approximate nature 
being wisely insisted upon as leading to a right understanding 
of this difficult subject. 

In Chapter V. transformers are discussed, and the import- 
ance of the short-circuit and open-cireit tests for the determina- 
tion of losses and regulation is fully explained. The circle 
diagram, already used for a simple inductance, is here carried 
a stage further towards its application to the induction motor in 
Chapter VIIL, where its limitations in this connection are 
clearly indicated in one of the appendixes, Tne treatment of 
the single-phase induction motor given in another appendix 
is good as far asit goes, but distinctly inc omplete. Chapter IX. 
concludes this part of the subject by dealing with frequency 
changers and induction generators, and although the experi- 
ments described are somewhat special, yet there can be no 
doubt of their educational value wherever thev can becarricd out. 

Svnchronous motors and converters occupy Chapter X., the 
treatment being brief and to the point. ‘The signification of 
the trend of the minima in the V curves of a synchronous 
motor might perhaps have been noted, as well as the possi- 
bilities in connection with the differential test of two similar 
rotary converters, 

It is to be regretted that the authors! gift of clear exposition 
has not been extended to experiments in the various tvpes of 
alternating-current commutator motor. The limited sense 
in which the book is acknowledycd to be incomplete in the 
preface is here apparent, and is hardly made up for by the 
inclusion of work on wave analysis. Some valuable suggestions 
for extended experimenta! work are given in the last chapter. 

The authors have been successful in their attempt to make 
their experimental directions apply to any reasonably well- 
equipped laboratory. and their work is cer tainly one of the best 
available for those who have already had some laboratory and 
test-bed experience. W. C. C. 


MUNICIPAL ELECTRICITY LOANS. 
BY J. HORACE BOWDEN AND FRED. TAIT. 


Suninary.— The authors contend that the action. of the London 
County Council in further reducing the periods of loans in respect. of 
buildings, mains and machinery is ill-advised. The etfeet of such short 
periods is to throw a heavy burden on the undertaking when such loans 
are current, followed by a sudden relief (and consequent abnormal profits) 
upon their extinction. During such periods of relief there would be a 
tendeney either to reduce the price per unit unduly or for the profits 
to be used for the relief of the rates. ‘The authors advocat > that de spre- 
ciation should be allowed for at the rate of 10 per cent. per annum in 
respect of machinery end accumulators and 5 per cent. in respect of 
buildings on the written-lown values, this allowance being indepen lent 
of the sinking fund. 


The recent arbitrary action of the London County Council, 
following the lead of the Local Government Board, in reducing 
the periods of loans in respect of buildings, mains and machinery 
is the excuse tendered by the writers for placing their views 
before the electrical world on a subject which, although often 
debated, has not vet been thoroughly thrashed out. 

The repayment of loans raised for the purposes mentioned 
in 30, 25 and 15 yeers respectively is, indisputably, a severe 

resiriction on future extensions by existing authorised under- 

takers, and an effectual bar to the installation of electricity 
supply in ereas in which the manifold benefits of the supply are 
still unenjoved, 

The decision of the L.C.C. arrived at without reference to the 
municipalities which are directiy concerned, or apparently 
without expert engineering or financial advice from any source, 
appears to be decided! y bureaucratic. 
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not an undue tax upon a growing industry, therefore no fault 
can be found with the attitude of sanctioning authorities 
towards the acquisition of land and the costs incidental thereto. 

At any period while the possibility of supercession 1s remote 
the cost of promoting a new undertaking, or the cost by pur- 
chase of goodwill from a company, should be borne equally by 
con sumers during the extreme limit allowed by law. 

There should be no controversy with regard to these assets. 
No point has yet been raised in connection with land, and as the 
value of goodwill i is entirely dependent upon the probable term 
of vears remaining to exploit the business the burden of debt 
upon consumers 18 automatically adjusted without danger to 
the interests of future ratepayers. Assuming that super- 
cession is fully 60 years ahead, the value of goodwill of an 
undertaking purchased by an authority 30 years hence would 
be only one-half of the present value; therefore the consumer 
during the last years of activity would pay in this respect 
exactly the same as the present- -day consumer. 

With regard to the remaining assets of an electricity under- 
taking no ‘clear line of demarcation has been set up between 
acquisition of property and depreciation of assets, no distinction 
has been made in the form of repayment of loans in respect of 
wasting and renewable assets, and no provision made what- 
ever for working capital. 

If acquisition is dissociated from depreciation, there appears 
to be no reason at the present time to render it Incumbent upon 
& municipal authority to acquire any property connected with 
electricity supply within e lesser period than 60 years. Should 
supercession 2ppear probable at some future dete, the com- 
pulsory period for acquisition of property necess2ry to continue 
the business during the remaining years of acitivity would be 
duly restricted. 

It is impossible to essimilate the objects of acquisition and 
depreciation in one system of loan repayment. Provision for 
acquisition can be made by contributions to a sinking fund by 
ell local authorities in a similar manner, but no law of depre- 
ciation can be set up which will equally apply to all under- 
tekings. Demands vary according to environment, and the 
wasting effect upon plant and mains with a daily losd factor of 
60 to 70 per cent. must be considerably greater than in a system 
with half this load factor. 

Generating stations erected originally for iighting purposes 
are often found to be practically useless for the supply of power, 
therefore buildings originally designed for the accommodation 
of generating plant may eventually be relegated to the housing 
of distributing plant. 

It is quite possible, if not probab'e, that steam generation will 
give place to gas production in the near future, which would 
have a further depreciatory effect upon existing plant. It may 
not be necessary actually to demolish the present buildings, 
but it may be absolutely necessary to make extensive modifica- 
tions in order to keep pace with improved methods of generation. 
It is probable with these eventualities in view that the snc- 
tioning authorities have resorted to the drastic measures 
recently adopted, asa remedy,but the authors contend that such 
powers should be beyond their province, which is essentially 
the protection of the interests of future ratepayers. 

It is certainly necessary for the sanctioning authority to 
ascertain beyond doubt that adequate depreciation of wasting 

assets (under which designation buildings, machinery and 
accumulators may be included) has heen provided against 
before giving sanction to the raising of fresh loans, but thev 
should not be allowed to set up a system ostensibly for the 
acquisition of property, but in which they attempt to include 
depreciation, and apply the same to all undertakers alike. 

In industrial areas the economic necessity of providing 
larger plant units in rapid succession is patent to everyone, 
but in residential areas the necessity is not so pronounced; 
therefore to assess the maximum life of plant at 15 years is, 
to say the least, an unwise procedure. In some localities 10 
years is perhaps too long, and in others 20 years may be too 
short, but in any case it is unsound finance to write off plant 
or buildings at a stated period when the asset may have many 


years of useful life before it. 


The attempt at justification made by reference to possible 
future development, changes which may occur in the type of 
machinery and to the possibility that some electricity stations 
are likely to become obsolete, clearly proves that little con- 
sideration has been given to the subject by the L.C.C. officials, 
and it is extremely unlikely that any consideration at all has 
been bestowed by the members of the London County Council. 

The reference to possible future developments, and the like- 
lihood of certain stations becoming obsolete undoubtedly points 
to renewed efforts to secure bulk supply within the Metro- 
politan area on the part of the L.C.C. The problem of bulk 
supply has received a great amount of attention from the 
writers, and they have come to the conclusion that the possi- 
bility of a general supply in bulk to existing authorised distri- 
butors is extremely remote, although considerable benefits 
would accrue if the present systems were linked up in a net- 
work of E.H.T. mains. 

It is rather late in the day to be informed that changes may 
occur in the type of machinery. The plant now being installed is 
of a totally different type from that laid down 10 years ago, and 
there is not the slightest doubt that the plant adopted 10 years 
hence will be an immense improvement on that of to-day. 

The fact that maximum loan periods have been revised twice 
within five years, and that further restrictions have been im- 
posed by disallowing minor items of capital expenditure at the 
discretion of the L.C.C. officials. clearly proves that the basis 
of the system of loan redemption is utterly wrong, and the time 
has now arrived when it is necessary for all municipal under- 
takers to combine for the purpose of securing judicious legis- 
lation in respect of loans for electricity purposes. 

It is indicative of the superficial consideration given to the 
subject to read in the officia! notice of the alteration of loan 
periods issued to the Metropolitan municipal authorities that it 
«pplics to loans for electric lighting purposes. 

In the industrial centres, where power supply is the chief 
source of revenue, contracts with users of energy have been 
enicrcd into for long periods, in some instances as great as 21 
years, at ratcs bascd upon the late system of repayment of 
loans. For a number of years to come these contracts can only 
be fuifilled at a loss to the supply authorities, and no guarantee 
is forthcoming that further restrictions may not be un- 
cxpectcdiy placed upon their operations at any time. 

The powers of sanctioning authorities should, in the authors’ 
opinions, be limited to the problem of supercession, and should 
only govern the compulsory acquisition of property incidental 
to electricity supply. Acquisition of property should be 
con rdercd. as necessary provision against loss to ratepayers in 
the event of diversion of public requirements to channels other 
than those for which specific loans have be en raised. 

At the present moment no discovery has been made which 
gives evidence of superseding electrical energy as a medium of 
gs .pplying the public commodities of power, light and heat. 
The opening of the twentieth century appears to mark the 
commencement of an epoch which will be known to posterity 
as the Electrical Age. 

It may be taken as an axiom that during the years of expan- 
sion of any industry the question of supercession need not be 
treated as a serious one, and the onus of restriction of capital 
ond the ramifications of future business should be left to suc- 
ceeding generations. 

The "period of years in which a local authority should com- 
pulsorily acquire property for which it has been necessary to 
borrow money is, within certain limitations, clearly a matter of 
public policy. When the burden of debt falls directly on the 
ratepayers, it is perhaps politic to limit repayment to the 
shortest possible periods, but in respect of trading concerns 
competing with pr lvate enterpr ises of a similar nature, and with 
vested interests in competitive industries the extreme limit 

allowed by law for repayment should be available. 

This period is now only granted in respect of freehold land, 
presumably because land values associated with an industry 
of the importance held by electricity supply will not deteriorate, 


but will probably appreciate before : acquisition. 
Repayment in 60 years by contributions to a sinking fund is 
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Table I.— Depreciation. 
10°,. 


E d EUM Year. | | Q8. 

| eloo £100 16  £20-580113  £46:320123 
2 90 95 17 ° 18530202 , 44012667 
3 81-0 90-25 18 ' 146-677181 41-812034 
4 72.9 85-7375 19 15:009463 . 39-721432 
5 65-61 , 81450625 20 13:508517 . 37.735300 
G | 59-049 71.318004 | 21 | 12.157665 | 35-848592 
1 4 53-1441 13-509189 92 ' ]0-041899 | 34-056162 
S ' 4782969 69-833730 23 0.847709 | 32353354 
9 | 43-046721 | 66-342043 || 94 8-862038 . 30-735686 
l0 ; 38742049 — 63.021041 25 , 7916044 —— 29.198902 
11 34-867814.— 59:873694 96. 7:178980 — 27.138957 
12 | 31381060 | 56-880009 27 6-461082  26-352009 
13 ! 98242954 54-036009 98 5814974. 25.034409 
)4 25.418658 . 51.334209 20 5.933476 . 293-782689 
l5 | 22876792 48-767498 30 4710129 . 22.503555 


The authors submit that 10 per cent. per annum in respect of 
machinery and accumulators and 5 per cent. per annum in 
respect of buildings off written down values will probable be 
found to be adequate depreciation applied to all undertakings. 

Dv this svstem an original expenditure of £100 for 
machinery would be reduced to £38:74 at the end of 10 years, 
£13:5 at the end of 20 years, and £171 at the end of 30 years. 
£100 expended for buildings would diminish to £63:02 in 10 
years, £38°74 in 20 vears and £22°59 in 30 years. 

The amount set apart for depreciation would annually 
diminish in respect of each separate asset, probably in pro- 
portion to the increased cost for maintenance, but a book value 
would be maintained commensurate with residual values during 
the complete life of the asset. Plant costing, say, £5,000 to 
instal in the year 1912 would possess a book value of £1,937 
in the year 1921, or £675 in the year 1931. If superseded at 
these dates the amounts to be appropriated from profits would 
be as stated, less the residual] value, which would not mean a 
heavy drain upon the finances of an undertaking. 

The supply authority would not arbitrarily write off plant 
at any given period fixed by the sanctioning authority. An 
undertaking in an industrial area may find it economically 
necessary by the introduction of larger and later type units to 
discard generating machinery in 10 years, but may retain boiler 
plant in commission for 20 or 30 years, whilst in a residential 
area, although the undertaking would have written off 61:26 
per cent. in 10 years equally with the other, the slower growth 
of the demand and the relatively slighter relationship of capital 
to the charges for supply. it would probably be found finan- 
cially better to continue to use the earlier type machines until 
the period arrived when the saving in generating costs would 
outbalance the remaining capital charges. It is thus left in 
the hands of the supply authority, and rightly so, to determine 
the period of existence in respect of wasting assets. 


But the most important feature of this system of depre- 
ciation, working independently of the sinking fund, is that a 
certain provision has been made each year of working towards 
the ultimate acquisition of property necessary for protection 
of future ratepayers. 

It is fatuous to view the present system of repayment as a 
means to permanent acquisition, although the opinion is widely 
accepted by many concerned in the financial affairs of local 
authorities. Under present conditions when the original loan 
has been repaid the municipality is entitled to re-borrow for a 
further period of 30 years in respect of buildings, but should the 
property exist for 50 years, which, until a recent date, was the 
presumed life of buildings, the cost of supply for an interval of 
20 years would not bear any charge in this respect, and contri- 
butions to the sinking fund would be su spended, so that it is 
quite possible at the end of 50 years for an undertaking to be 
as far off permanent acquisition as at inception, a financial 
position never intended by those responsible for the framing of 
the Electric Lighting Acts. 

It may be argued that having paid off the whole of the 
original loans for units of plant and buildings, no further pro- 
vision should be necessary, but viewed from the standpoint of 
supercession this is a false position to take up. Assuming that 
electricity supply is carried out to the point of saturation of an 
area it would be necessary to employ increasing capital up to 
that point when the necessity for further additions to capital 
would cease, and if supercession had not set in during the 60 
years following the attainment of the capital limit, the whole 
of the property in use would have been acquired by the under- 
taking, and the supply relieved of all capital charges which 
would be fortunate for the then ratepayers, but, on the other 
hand, if supercession appeared probable, say, 30 years after 
reaching the limit, the profits of the concern would decrease by 
diminished output, proportionately to the decrease in depre- 
ciation and increase in costs necessitated by patching up the 
old plant, leaving the requisite amount set apart for sinking ` 
fund to extinguish remaining debt. If it were left to the last 
stages to maintain the increasing wear and tear upon plant and 
buildings. and extinguish loans in 15 to 30 years, the tax would 
probably be greater than could possibly be borne by a declining 
industry in competition with progressive rivalry, and a burden 
would be imposed upon the ratepayers of the period. 

It is probable, in the authors’ opinion, that sanctioning 
authorities, recognising that their past methods are wrong, are 
now endeavouring by "drastic measures to remedy the evil by 
shortening the periods of future loans, but, through want of 
proper consideration, the evil is being aggravated, and the duty 
imposed upon them by law, viz., the protection of ratepayers' 
interests, is not being thoroughly and efficiently discharged. 
Short loan periods will result in abnormal profits at frequent 


Proposed system. 


Table Tf. — Depreciation. 


Allowance 


Instalment system. 


Annuity system. 


— 


Allowance 


Allowance | Interest and 


| 
RENNES 
| 
| Interest 


T Interest — , Sinking fund | Depreciation Repayment 
Year. at 3] ? at 31 ° at 10 ? foi at 3] *, nola segre for redemption for 
9 , ee P uM maintenance. 9 m ^ | maintenance.) combined. | maintenance. 
qw com qom £3 I5 O0 | £0 10 2 £10 0 0 [P £3 l5 0 £6 I3 4 £3 16 10 £8 16 9 £5 8 5 
Oils acetates 3.15 0 | 010 2 9 0 0 1 0 0 | 310 0 613 4 4 110 8 16 9 5 8 5 
-———— E 315 0 0 10 2 8 2 0 118 0 3 5 Q0 n 13 4 4 6 10 R 16 9 5 8 5 
d cx EEE as cose 315 0 010 2 7 510 214 2 3 0 0 6 13 4 4 4 10 8 16 9 5 8 8 
Deus na EEE 3.15 0 0 10 2 611 3 3 8 9 | 2 15 0 6 13 4 4 16 10 816 9 5 8 + 
D eve duse asne ss pes 315 0 0 10 2 519 0 4 1 0 210 O 6 13 4 5 110 816 9 5.8 5 
pvc 315 0 0-10. 9 | 5 6 3 413 9 2 5 O 6 13 4 5 6 10 8 16 9 5 8 » 
cabanas eas rh etd 315 0 010 2 415 8 5 4 4 2 0 0 613 4 5 11 10 8 16 9 5 8 35 
0 0 £37 14 8 £43 7 4 
| 
A AE AEA 315 0 0 10 2 4 6 1 5 13 11 115 O0 6 13 4 5 16 10 816 9 5 8 5 
Tr eae eee eee 315 0 010 2 317 6 6 2 6 110 0 | 613 4 6 1-10 8 16 9 58 
Lb e cht wens: 315 0 010 2 2-9. 39 610 3 LS Ot 613 4 6 610 816 9 5 8 5 
| dieit 315 0 0 10 2 3 2 9 SAN rS: LOD I 06.13. 4 6 11 10 816 9 § 8 5 
DY a chet as seers 315 0 010 2 216 6 7 d 219 015 0] 613 4 6 16 10 816 9 5 8 5 
j c, 3 15 0 0 10 2 2 10 10 1-3 2 010 0 6 13 4 7 ;k dM 8 16 9 5 8 3 
red MP M 315 0 010 2 2 5 9 ri T 0.3 0 p Bie 3 7 16 10 816 9 5 8 5 
Totals......... £50 5 0 | £7 12. 6 £79 9 2 | £70 10 10 £3) 0 0O 100 O Q | £83 17 6 e132 ll 3 £8] 6 3 
£2. 3a. 10d. 


accumulations. 
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It will be observed from the same table that under the 


intervals, with the absolute certainty of final loss. Undertakers that | 
will be debarred from contracting at low charges over lengthy | redemption systems the loan is completely extinguished in the 
periods, and progress will be restricted, due to the fact that a | 15th year, but under the proposed svstem only £79. 9s. 2d. has 
gradual reduction in charges will be rendered impracticable, | been written off, leaving £20. 10s. 10d. per £100 as the residual 
as there would always be a tendency on the part of local autho- | value of the asset. If it should have been decided to scrap the 
rities to appropriate for the relief of rates the abnormal profits | plant at the close of this period, the provision for acquisition 
resulting during the intervals between exhaustion and re- | of the original capital would amount to £9. 16s. 4d., which 
borrowing of loans. would remain intact, and the balance (if any) after realisation 

The only logical conclusion that can be arrived at as the out- | of the asset, charged to revenue account. 
come of the present methods is that some generations of rate- It is clearly apparent that by the short loan system now in 
payers will receive large benefits from their electricity under- | force acquisition can only be made during the expiring years 
takings, whilst others may be burdened in order to relieve their | of an undertakings existence, and is, therefore, wrong in 
financial difficulties, but there will be imposed upon the con- 
sumer higher charges than would otherwise be necessary during 
the whole course of their existence. 

By adopting the course suggested, both the sanctioning and 
the supply authorities would observe their respective duties in 
their proper spheres, the first the protection of the ratepavers’ 
interests, the second the furtherance of the consumers’ interests, 
and a gradual reduction of charges would be effected until the 
irreducible minimum is reached, without the probability of 
burdening the rates at any period. 

In the proposals now put forward the greatest proportion of 
depreciation 1s made in the first year, and the amount is gradu- 
ally reduced each year that the plant remains in commission. 
There are many reasons why this proposition should be viewed 
in a favourable light. 

Firstly, it may be anticipated that the cost of repairs will 
increase each year, therefore the total charge upon the under- 
taking for depreciation and maintenance is more evenly distri- 
buted than at present. 

Secondly, when new plant is installed, the primary object is 
reduction of the cost of production, which has an immediate 
effect upon the apparent net profit; therefore. an undertaking 
i3 financially better able to meet the fullest charge for depre- 
ciation in the first year after extending. 

This reasoning i5 aptly illustrated in the annual accounts of 
Stepney for last year, which cover the first complete vear of 
working the Limehouse generating station. "The net surplus 
amounted to £12.757, compared with £1.769 in tlie previous 
vear. The bulk of the load was taken up by the new plant, but 
it 13 anticipated that a much larger share of the load will be 
placed upon the older machines at a considerably higher cost 
during the current year. The undertaking was in a better 
position to depreciate at the high rates last year than it can be 
expected to do in succeeding years until further extensions are 
made. | 
With this apparently high increase in net profit in view, the 
Stepney Council might feel justified in apportioning a share for 
relief of rates and further reduce charges for supply, but it is 
obvious that such a course would be unsound finance. 

The authors' proposals allow for these fluctuations of in- 
come ; the amount of depreciation is rapidly reduced each vear 
until further plant is installed, but with each addition the gross 
profit ought to be inflated to such an extent as readily to bear 
the increased demands upon revenue. 

In Table II. the working of the annuity, instalment and pro- 
posed system is set out. The annual sum set apart in each 
Instance for interest, sinking fund, depreciation and redemption 
and maintenance is £14. 5s. 2d. for every £100 of capital ex- 
penditure in respect of machinery. In the fifth column the 
allowance for maintenance is in accordance with the authors’ 
theory of gradual increase each year of working. Under such 
8 System this amount would be approximately equal to the 
instalment and annuity systems in the eighth year, but assum- 
Ing that the theoretical figures are correct, £23 only would have 
been necessary for maintenance to that date. but under the 
Instalment system £37. 14s. 8d. would be available ; therefore, 
£14. 14s. 8d. would have gone to inflate the net profits of pre- 
vious years, and under the annuity system £20. 7s. 4d. would 
have been shown as net profit. These apparent profits would 
be liable to appropriation when shown as such, and would not | 
be available when required for increased maintenance during | be " intoxicated with eternity.”—I am, &c., 
the remaining life of the plant. -— Brighton, Sept. 13. | dy/dze 
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conception. 


(To be concluded.) 


CORRESPONDENCE. 


MATHEMATICS AND ENGINEERING. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : From a note on the above subject in the current issue of 
THE ELECTRICIAN it would appear that we are in for another 
revolution. Thinking that the lecture by Sir William White 
before the International Congress of Mathematicians had been 
misreported, the writer turned to “‘ Nature," and found a letter 
— nay, a lament—from Prof. Perry. 

Notwithstanding the fact that tens of thousands of engi- 
neering students in this country, on the Continent and in 
America (practically all students, in fact) are being taught to 
solve problems in an intelligent manner by means of practical 
mathematics, Sir William White ranks himself with those who 
believe that engineers should be taught by professional mathe- 
maticians.  Twentieth-century engineers know well enough 
that methods which make the professional mathematician 
shudder enable countless men to-day to study and to apply the 
higher branches of engineering theory. And according to the 
professional mathematicians (bless their innocence, and forgive 
them for their ignorance) these men should still be wading 
through the elements of Euclid and breaking their hearts in 
solving childish conundrums in elementary trigonometry. ——— 

Nix or seven years spent in studying pure mathematics nearly 
:aused the writer to find some easier method of earning a live- 
lihood than engineering, when out of the dark came Perry and 
several more real live men—all of them engineers, and all of 
them enthusiastic teachers of the first rank. By experience 
they knew what sort of mathematics engineering students 
wanted, and they taught them. What the professional 
mathematician for hundreds of years failed to do, a few prac- 
tical men and their disciples succeeded in doing in—should we 
say—20 years. These " blacklegs" made squared paper as 
common as scribbling paper in our colleges; they encouraged 
students to use logarithms ; they presented the calculus in such 
a way that the youth of average ability could understand ; they 
even had the temerity to write books, and the new mathematics 
—the mathematics of many of our most prominent professional 
engineers—at once became one of the most popular subjects in 
our engineering colleges. Heavisides, finding the professional 
mathematician’s methods unsuited to their requirements, 
launched out and devised other less cumbrous methods. 

If the engineering student desires to become acquainted with 
the really great books on engincering, particularly electrical 
engineering, before he is an old man. let him first study the 
mathematical works of such men as Perry and Steinmetz. 
Occasionally he may find it necessary to consult the works of 
the professional mathematician, but not often. If he is just 
through with the z y stage of his mathematical training. let him 
turn to, say, * The Calculus Made Easy,” by F.R.S., and he will 
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THERMO-ELECTRIC PYROMETRY. 
TO THE EDITOR OF THE ELECTRICIAN, 

Sır: I have read Mr. Whipple’s reply in your issue of the 
13th on the above subject, but do not find that my criticism has 
been met or refuted. 

To re-state the matter very briefly, Mr. Whipple, in his 
review of Mr. Darling’s book on “ Pyrometry,” claims for the 
resistance pyrometer that it needs no greater protection than 
the platinum thermo-couple and, consequently, that the time 
lag of the two types is practically equal. The danger to be 
feared in either case is crystallisation and increase of resistance 
due to contamination of the wires by furnace gases. The wires 
used in the resistance thermometer being thinner than those in 
the thermo-couple are more liable to this defect, and for any 
given change in resistance the error produced in the resistance 
thermometer. will be larger than that in the thermo-couple. 
Reference to my previous letter will show that this is not a 
matter of opinion, but of simple mechanical and electrical theory. 
| Mr. Whipple does not dispose of the objection to the resist- 
ance thermometer on the grounds stated above. It would not 
probably be of general interest to your readers to follow the 
otlier points raised, but I may perhaps be permitted to say that 
the cheapness of the base-metal thermo-couple, as compared 
with the platinum thermo-couple or platinum resistance thermo- 
meter is a point in its favour, at any rate from the point of 
view of the user, if not from that of the manufacturer of such 
Instruments.—I am, &c., 

Letchworth, Sept. 14. CHARLES E. Foster. 

PYROMETRY. 
TO THE EDITOR OF THE ELECTRICIAN, 


Sin: The comparative efficacy of thermoelectric and resist- 
ance methods, discussed in vour issue of Sept. 13 by two ex- 
perts, is of great importance at the present time, when industrial 
firms are, at last, appreciating the necessity for accurate 
pyrometry. 

In his statement of the defects of rare metal couples, Mr. 
Foster overlooks the fact that the Rhodio couple introduced by 
me a few vears ago obviates the necessity for using pure plati- 
num, with its tendency to contamination and brittleness at 
high temperatures. This couple consists of P198, Rh 2, 
against PI90, Rh10. the former alloy taking the place of 
platinum ; it gives a sufficiently high E.M.F. to allow of a 
large 5 swamping ” resistance in the unipivot indicator. and the 
opinion, originally expressed by Dr. Glazebrook, that it would 
be superior in constancy and durability, has been confirmed in 
extensive use, 

While agreeing with Mr. Whipple that the resistance method 
vives consistent results in practice, an error of 0°5 per cent. 
being quite exceptional, I doubt very much if Mr. Foster has 
ever found a resistance pyrometer which had an error of 10 per 
cent. due to contamination of the platinum, unless it had been 
subjected to extraordinary ill-use. 

The use of null methods in resistance pyrometry, though 
stated by Mr. Whipple to be almost universal, has, I believe, 
hindered the application. of this most scientific method to 
practical work, and I would remind your readers that the 
Harris differential ohmmeter described in your columns (Vol. 
LXII., p. 430) and in Burgess and Le Chatelier (p. 218) is equally 
independent of variations in magnet strength battery voltage 
or spring control, besides being capable of changing the range 
vf its readings at the will of the user, and of being read from 
a distance like a station voltmeter. 

While acknowledging, with your correspondents, the appli- 
cabilitv of base metal couples for low temperatures (say to 
600 C.) I consider that it would be disastrous to the pyrometer 
industry if such couples were sold without explanation of their 
limitations. This course has been largely adopted in America, 
resulting in much dissatisfaction. The true interests of manu- 
facturer and user are best served by a careful consideration of 
each individual case, the adoption of the method most suitable 
to it, and recular checking and overhauling of the appliances.— 

Lam, &e., 


London, Sept. 18, Rosr. W, PAUL. 


RADIO-TELEGRAPHIC RESEARCH. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Prof. Fleming’s proposal at the meeting of the British 
Association concerning the formation of a special committee 
to investigate radio-telegraphic problems is suggestive of 
another idea—viz., the formation of an association of qualified 
engineers and scientists who take a scientific and technical 
interest in radio-telegraphy and other problems relating to 
high-frequency currents and electromagnetic waves. I feel 
quite confident that such an association would have the hearty 
support of all those who concern themselves with the purely 
scientific and technical part of high-frequency currents, and 
doubtless also the support of the various wireless telegraph 
companies if it were made clear that the association would not 
pursue any commercial objecta. 1 would further suggest that 
the association should constitute a branch of the Institution 
of Electrical Enuineers.—I am, &c., 


Streatham, London, S.W., Sept. 16. J. HETTINGER. 


SYNCHRONOUSLY OPERATED SPARK-GAP5. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In a “Wireless Telegraph Note" in your issue of 
August 16th, I find a statement to the effect that the Examiner 
of Interferences has awarded priority to Marconi over Fessen- 
den, disallowing all claims of the latter to synchronously 
operated spark-gaps. This is rather broader than the Marconi 
Company intended probably, inasmuch as the inference from it is 
that the Fessenden Company will be handicapped by inability to 
use the synchronous gaps which it has itself developed. Suchan 
inference would be a far cry from the fact, inasmuch as the 
Patent interference in question relates only to spark-gaps 
rotating in synchronism with the wave or oscillation frequency, 
and so has no bearing upon gaps running in fixed phase 
relation to the supplied alternating E.M.F. 

It may be of interest to your readers, further, that even the 
matter of the right to use gaps synchronised with the oscilla- 
tion frequency is unsettled, since the Examiner's decision is 
considered to have been based upon a fallacy and has been 
appealed against.—I am, &c., 

New York, N.Y., Aug. 29. Joux L. Hosan, Jr. 

[We published the information referred to exactly as 
received by us from the Marconi Co.—EpD. E.] 


THE QUARTZ MERCURY VAPOUR LAMP. 
(COMMUNICATED. ] 


In view of the extensive adoption of Silica lamps by the large 
manufacturing firms in London and the provinces, some particulars 
of the underlying principles of the lamp may be interesting. 

The development of the quartz mercury vapour lamp was not 
really controlled by the completion of any particular research on the 
properties of the mercury vapour arc, but by the perfection and 
placing on a commercial basis of manufacture of transparent quartz 
tubes. This industry has already reached a high degree of efficiency, 
but owing to the essential processes of manufacture tho cost of the 
product is high. 

The advent of the quartz mercury vapour lamn marks, from en 
economie point of view, one of the greatest advances in the field of 
lighting during recent years, The lighting is due to the ineandes- 
cence of a column of mercury vapour situated between two mercury 
electrodes in a tube of transparent quartz, which tube is exhausted 
to a high degree of vacuum ; this is known technically as the burner. 
The lighting is effected, as in the Cooper-Hewitt lamp, by tilting the 
burner so that a stream of mercury flowing along the length of the 
tube establishes a short circuit between the electrodes ; when the 
stream of mercury is broken an arc is formed and a quantity of 
mercury is vapourised, this extending from one electrode to the other, 
the burner returning to its normal position. 

In view of the fact that in the ordinary illuminating lamp the 
tilting is effected automatically by the aid of an electromagnet, tlio 
lighting is as simple as that of an incandescent or are lamp, it being 
only necessary to close the switch. 

The advantage of these lamps lies in the high efficiency of their 
operation, namely, 0-25 to 0-30 watt per candle-power. Hitherto 
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such efficiency has only been possible with flame are lamps, but 
these have such comparative disadvantages as difficulty in operation 
of a number of lamps in series, rapid consumption and high cost of 
the carbons, and frequent cleaning of the globes. Once the quartz 
lamp is started, it requires no attention. The burner is guaranteed 
for 1,000 hours ; the average life is, however, much longer. Further- 
more, it is never necessary to clean the globe. All these combined 
advantages, 7.e., high luminous output, replacements at rare intervals 
and no attention, operation in parallel on 110 volts or 220 volts, 
or on traction circuits of 460 to 600 volts, render the quartz lamp, 
in spite of its apparently high first cost, due to the high value of the 
raw material, one of the most economical means of electric lighting. 
The curve in Fig. 1 explains the reason for replacing glass by a 
material so costly as fused quartz. This curve shows how the 
consumption of a mercury vapour lamp (watts per candle-power) 
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Vapour Pressure. 
Fic, 1.—Curve SHOWING THE RELATION BETWEEN EFFICIENCY AND 
PRESSURE AND TEMPERATURE. 


varies with the vapour pressure. ‘To increase the pressure, it is 
sufficient, for example, to restrict the cooling of the lamp; the 
temperature rises and with it the pressure. 

It will be seen that the efficiency, after having touched an original 
maximum value “ A," afterwards decreases and touches a minimum 
value and then again increases, and for a pressure of about one 
atmosphere reaches a value below that indicated by the point “ A," 
which was at one time believed to be the point of maximum efficiency. 
The Cooper-Hewitt lamp operates at the point indicated as ' A," 
the glass of which the tubes are made being capable of withstanding 
the pressure end temperature corresponding thereto. In order to 
attain higher velues, such vapour pressures and temperatures are 
necessary that any ordinary glass tube would be melted, and con- 
sequently transparent quartz having a melting point about 1,800?C. 
‘is used. Quartz such as is utilised is quite satisfactory under the 
operating conditions, and these facts represent the reason of its 
selection in spite of its extremely high price in the crude state. 


Fia. 2. Fia 3. 


The high temperature has the additional advantage of improving 
tho colour of the light associated with the Cooper-Hewitt lamp ; 
the illumination is much whiter and in eppearance closely resembles 
that of a carbon are. 

The spectrum of the mercury are is rich in ultra-violet rays. 
Quartz being transparent to these rays, the quartz mercury vapour 
lamp constitutes by far the richest known source of these rays, and 
in consequence of its convenience and high efficiency it is largely 
employed in sterilisation, and in those chemical industries utilising 
the action of the rays in question. In the Cooper-Hewitt lamp these 


obtaining a seal which will efficiently maintain the interior vacuum. 


lamp heats or cools. 


Tia. 4. 


sequence, all platinum seals in quartz break after a more or less 
short period. 

This difficulty was solved by the use of “ invar,” an alloy of steel 
and nickel invented by Mr. C. E. Guillaume, which has tho com- 
paratively low expansion of 0-8 micron per degree per motro, this 
closely approximating to that of quartz. Unfortunately, invar is 
forged metal which loses its properties when brought to red heat; 
it is, therefore, impossible to make the seal in the same manner as 
with platinum. "The method adopted is to grind in a tapered rod 
of invar into a conical quartz tube, and in this way form a seal of a 
mechanical nature. This seal is protected by a mercury cup, the 
mercury being retained by bitumen or cement (Fig. 2). 


The fall of potential at the surface of the anode being greater than 
at the surface of the cathode, the temperature of the former is always 
higher than that of the latter, and the tendency is for the mercury 
to be gradually carried from the anode towards the cathode. 

The first and simplest method of preventing the accumulation 
of mercury at the cold electrode is to place this on a higher level 
than that of the hot electrode ; when the mercury accumulates there 
it overflows and returns to the lower electrode. Unfortunately, in 
the quartz lamp such transference of liquid mercury results in ex- 
tinguishing the burner ; the relatively cold mercury from the electrode, 
in passing through the hot luminous tube, partly vaporises and 
causes a sharp rise in the internal pressure, which extinguishes the 
arc. 


26 28 389 32 34 36 38 40 
Current in amperes. 
Fic. 6.—Curve SHowiNa RELATION BETWEEN RuNNIXG CURRENT AND 
BURNER VoLTAGRE. 


Some compensating means for maintaining the levels of the elec. 


method of conducting the current to the interior of the burner and 


In the case of glass (Cooper-Hewitt lamps, incandescent lamps and 
Róntgen bulbs) it is sufficient if 2 platinum wire is sealed into the 
glass. The coefficient of expansion of platinum approaches closely 
to that of certain kinds of glass, and, by taking certain precautions, 
it is possible to obtain a seal which will not break down when the 


With quartz this no longer holds goods, the expansion of quartz 
being almost nil—0-4 micron per degree per metre, compared with 
8-0 microns in the case of platinum, a ratio of 1 to 20. In con- 


rays are cut off by the glass of which the tube is constructed ; with 
& quartz lamp for illuminating purposes the burner is enclosed in a 
giobe which completely cuts off all the ultra-violet rays, and the 
quartz lamp thus used, known commercially as the Silica lamp, is 
in every way satisfactory for general use. | l 
The substitution of quartz for glass creates some rather serious 
difficulties in manufacture. The chief of these difficulties is in the 


trodes constant in spite of the difference in their temperatures is 
therefore necessary. For this purpose a conical restriction is formed 
at the negative electrode, the apex of which should be towards the 


luminous tube (Fig. 3). l l 
If the mercury happens to accumulate in the negative electrode, 


the level rises in the cone ; the arc is formed over a smaller surface, 
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a higher temperature is attained, and the vaporisation becoming 
more active prevents the accumulation of the mercury. 

The reverse action takes place if the level falls in the cone, and with 
a properly dimensioned cone this arrangement operates perfectly. 
The number of watts consumed in the passage of the current is high ; 
630 watts in the case of the 220-volt lamp and 320 watts in the case 
of the 110-volt lamp; it is essential to ensure the cooling of the burner 
if the pressure is not to attain a high value. 

This cooling is obtained either by providing the clectrodes with 
. metallic vanes which dissipate the heat as in a radiator (Fig. 4), or 
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Fic. 7.—Ccrve SHOWING STARTING CURRENT AND BUBNEB VOLTAGE. 


by fitting the burner with a chamber in which the mercury vapour 
condenses and falls back into the electrode in liquid form (Fig. 5). 

The operation of the burners varies slightly with the exterior 
temperature ; when this is low the cooling is more rapid, and the 
current passing through the burner, for an equal difference of poten- 
tial at the terminals, is greater. In burners where the cooling is 
obtained by means of vanes. it is necessary to have the vanes re- 
arranged for outdoor use; where a condensing chamber is used, 
its temperature is alwavs so high as to ensure the amount of heat 
dissipated being very little influenced by variations in the outside 
temperature. 

The current of the lamp is adjusted to the required value by making 
the vanes or condensing chamber of suitable dimensions. This 
regulation, however, also depends on the surface of radiation of the 
luminous portion. 


c.p. c.p. 
4,000 3,00 9,000 1,000 0 1,099 2,000 3,000 4,090 


— 


LAC SNA 
1 [3 C SEE NJ 


EB 


^ 
si 


S 
« 
NS 
NS 
= 
ie 
S 
SO 
OIE 


ORI SN 
S KI HESS 
CONTE 


eS 
cS 
SAK 
C> 
SS 


<> 
es, 
SOLES 


6) 1 


Fig. 6 represents the characteristic of a 210-volt burner. The 
curve becomes rapidly parallel to the ordinate in the region of normal 


operation ; as a matter of fact, the 210-volt lampoperates with 175 or 


180 volts across the burner terminals, the difference being absorbed 
by the resistance fitted in series with the burner. An examination 
of the characteristic shows the necessit y of effecting regulation of the 
series resistance by means of a voltmeter across the tube terminals. 
Adjustment made by placing an ammeter in the circuit being in no 
sense satisfactory. 

The voltage drop across the burner is independent of the 
current density ; it depends on the vapour pressure being a factor 
of the temperature, and finally, other things being equal, on the 
number of watts consumed in the burner. Assuming that the 
burner, the characteristic of which is shown in Fig. 6. is operating 
vn 210 volts and is adjusted fur 150 volts at the burner terminals, 


it will consume 3-42 amperes, and its manner of operation will corro- 


spond to point A of the characteristic. The series resistance absorbs 


60 volts ; it equals, therefore. 


60 = 
3.427 17-2 ohms. 


If the series resistance is abruptly lowered from 17-2 ohms to 
15 ohms, it will be noticed that the pressure at the tube terminals 
does not vary ; the scries resistance must always absorb 60 volts and 
the current rises to 

60 volts 


- 2.  — =$ amperes 
15 ohms l : 


and the operation of the burner is at point B. The burner is, how- 
ever, not operating normally, as the consumed watts have consider- 
ably increased, the temperature rises, and, after a few minutes, it is 
in operation at point C after having passed through all the phases 
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characterised by points B, C of the curve. This phenomenon is 
noticeable at the moment of lighting up cold, when the internal 
pressure being low, the volts absorbed by the burner are also low, and 
the series resistance having the value which will be necessary when 
the burner is started, the starting current is high. 

Fig. 7 shows how the current and the pressure vary as a function 
of the time at the terminals of a 110-volt burner, the series resistance 
of which is adjusted for operation on 80 volts, 4 amperes. 


Fic. 10.— EXAMPLE or 4 Wink Rore SHoP ILLUMINATED BY QUARTZ 
MERCURY Lamps, 


The pressure at which a burner normally works must be limited, 
so that the burner will relight in the event of its being extinguished 
through excessive voltage fluctuation. An examination of the 
curves will show that the values selected are such as produce the 
highest commercial efficiency. 

Should a burner be operated on still higher voltages at the ter- 
minals a value is attained which may be called the © critical point,” 
beyond which the burner will not relight without a certain time 
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elapsing in which it may cool, otherwise only a short are will bestruck 
which goes out before reaching cither one electrode or the other. 
The full explanation of this phenomenon is that. asalready indicated 
briefly, with the burner operating on the higher pressures, the lumi- 
nous tube becomes very hot, and the cold mercury from the electrode 
entering the tube produces an intense vaporisation which raises the 
pressure to such a value as to form an arc, which requires a volteg? 
higher than that of the line pressure. This theory is confirmed by the 
fact that the “critical point " of a 110-volt burner, which is 95 volts 
when operating on a line pressure of 110 volts, exceeds 120 volts 
when operating on 2 220-volt supply. 

Figs. 8 and 9 show the distribution of the light emitted by a 
920-volt burner in a plane perpendicular to the axis of the tube, and 
in a vertical plane passing through the axis; in the latter case for the 
small inclination a portion of the light is obstructed by the lower 


portion of the electrodes. 
Fig. 10 gives a good idea of the excellent illumination obtainable 


by the use of such lamps. 


THE WORK OF THE PHYSIKALISCH-TECHNISCHE 
REICHSANSTALT IN 1911. 


The report of the work done at the Physikalisch-Technische 
Reichsansta!t in 1911 has recently been issued. and abstracts have 
appeared in many of our German contemporarics. The following 
account. which is based on what has been published in the “ Zeit- 
schrift für Instrumentenkunde " and the “ Elektrotechnische 
Zeitschrift," deals more particularly with the electrical portion of 
the work. 

The researches on the comparison of the platinum resistance 
thermometer with different gas thermometers between the tempera- 
tures of 0C. and 450°C. were finished. As a result, it appeared that 
the hydrogen and helium thermometers, at constant volumes with an 
initia! pressure of 620 mm. of merenry. gave results about 0-1 deg. 
higher thin those of the nitrogen thermometer under the sam? 


conditions, 
Imm 
== 
a e 


A number of standard cells were set up employing a now mercurous 
sulphate preparation with the idea of determining whether cells 
made with fresh material would give the same results as those made 
with old. Researches were also made as to whether the way the 


mercurous sulphate was washed had any influence on the electro- 
motive force of the cell. It was detinitely determined that it had no 


influence. | | 
In regard to the behaviour of electricity meters on variable loads, 


it was found in the ease of the Ferraris meter that the variability of 
the load m»kes no difference, except under conditions which are 
seercely likely to occur in practice. In order to discover the phe- 
nomen: that oecur in the counting disc of an altornatimg-current 
motor, meter curves of the induccd current at different characteristic 
times in à period were drawn out. 

The tests on the electromegnetie track brake necessitated a pre- 
liminary study on tho eddy-current: brake with a singie-pole pair. 
The most important results obtained were the following: The braking 
power increases in proportion with the speed at very low speeds, but 
can be made to increase in greater or less proportion by decreasing or 
Increasing the eir gap. In both eases a maximum is reached which 
finally sinks to nothing at very high speeds. Tris maximum is very 
sharp with short pole-shoes, but the curvo can be flattened out by 
Increasing the area of the shoe. 

A set of decade air-condensers with range from 0-001 mfd. to 


0-0] mfd. was made in which the capacity of the connections need 


not be especially considered. Tho condenser consisted of horizontal 


circular plates, one system being connected to, and the other insu- 
lated from, the case. In the centre of the cover and the bottom of the 
cylindrical case is a hole. From the hole in the bottom of the plate a 
Spring contact pin projects which is connected with the insulated 
plate system. Inside the case underneath tho hole in the lid is a 
contact plate connected with the sen system (see Fig.). When the 
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condensers are placed on each other (the feet acting as a guide), the 
contact pin of the upper and the contact plate of the lower condenser 
establish connection between the insulated systems, the other system 
being connected by the contact with the casing. The set has a base- 
plate of the shape of tho lid of the case, this base having also a hole in 
the centre, and underneath this is an insulated contact plate, pod 

The 


which a wire leads laterally through a tube to the outside. 
following sizes were constructed: 0-001, 0-002 and 0-005 mfd., 
and a rotary condenser of similar construction of a capacity of 
0-002 mfd. 

The self-induction coil of 0-01 henry, which is wound on a marble 
core, has been finished. The winding consists of 162 turns of 0-5 mm. 
bare copper, which are wound in a thread in the marble of 1 mm. 
pitch and about 0-1 mm. deep. In this way the wire is kept at such 
a tension that buckling, due to an alteration in tho room temperature. 
is avoided. For the measurement of small high-frequency currents a 
brass wire, about 0-1 mm. thick and 5 mm. to 10 mm. long, stretched 
between brass bolts and with a thermo element soldered at the centre, 
was used. 

Researches on the electrolytic valve effects in fused salts gave 
results similar to those obtained with aqueous solutions. The maxi- 
mum voltage of fused salt mixtures lies between the maximum 
voltages given by the components. As the temperature rises the 
velocity of formation decreases rapidly and the valve action disap- 
pears. Aluminium shows almost the same maximum voltage as 
tantalum, but is very sensitive to traces of water. 

The 21-wire resistance standards which have been kept in hygrostats 
since May, 1910, were only tested once during 1911, ¢.e., on the occa- 
sion of the annual comparison in May. It was found that, assuming 
one particular coil had remained constant, a slight rise was notice- 
able in all the wire coils, amounting to 0-001 per cent. in the case of 
the 100,000 ohm coil; it was of less magnitude in all the other coils. 
It ‘may be assumed that part of the changes observed was due to a 
slight decrease in the standard resistance which it was assumed had 
remained constant. 3 

During the tests on sing'e and three-phase meters good we wes 
made of a motor-driven double-current generator. Helf the current. 
for this machine was passed through the main circuit of the meter 
and the other through a hand-operated phase shifter. and so to 
the pressure circuit of the meter. It was also possible, by means of 
à small standardising machine, to place the continuous-current motor 
and the two alternators in one ease. Each alternator had an output 
of 200 watts, and in the case of that supplving the voltage circuit the 
pressure could be varied from 100 volts to 250 volts. 

The tests which were originally carried out for losses on the Epstein 
apparatus, and have since been extended to permeability measure- 
ments, have now been brought to a satisfactory conclusion. For this 
purpose the magnetising coils were provided with an extra coil in 
addition to the magnetising coil, so that the self-induction of the test 
coil could be measured. 

The researches on the influence of carbon content on the magnetic 
properties of iron have been concluded. The effect of hardening, 
conductivity, saturation, and especially the dependance of tho pro- 
perties important in permanent magnets, t.e., the remanence, the 
coerciveness, at shock and heating of the carbon content, and the 
hardening temperature were determined. 

At tho request of the Commission on Insulating Materials an 
extensive investigation was commenced on insulating materials with 
à view to forming a basis for rules concerning the tests of these 
materials. Sixtcen types were supplied by nine firms for the purposes 
of the experiments. The investigation covered surface resistance, 
breakdown voltage, change of insulation resistance owing to chemical 
reactions, exposure to light and weather, liability to combustion 
under the electric arc, also the behaviour of materials at high tem- 
peratures. The results of the investigation have been communicated 
to the Verband Deustcher Elektrotechniker. 

The differences between the comparisons made at the National 
Physical Laboratory, the Bureau of Standards (Washington) and 
the Reichsanstalt, and the methods used in these various institutions 
for determining the watt-loss in dynamo sheets, have, in the main, 
been explained. They can be chiefly attributed to the fact—which 
only came to light afterwards—that the strips sent from the Nationa! 
Physical Laboratory to the Reichsanstalt for measurement were all 
cut parallel to the direction of rolling, and not, as is the recognised 
practice in Germany, half parallel and half perpendicular to the 
direction of rolling. The differences left after taking this factor into 
account lie within the limits of error of observation. 

An investigation has been undertaken on the influence of the 
chemical composition and heat-treatment on the magnetic and 
electric properties of iron alloys. A report on these tests has been 
sent to the firms concerned, but the results will not be published until 


later. ; 
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In accordance with the steady displacement of carbon-filament 
lamps by those having metal filaments, the number of the former 
tested for life hes considerably decreased. For the tests on metal- 
filament lamps alternating current was generally prescribed. 

Special mention is made of a series of four 400 (Hefner) candle, 
110-volt lamps, which initially consumed 0-85 watt per Hefner 
unit, and, after burning for 1,000 hours, consumed 0-92 watt per 
Hefner unit perpendicular to the axis of the lamp. Under these 
conditions the candle-power fell by only about 8 per cent. after 
running 1.000 hours. Further mention is made of a series of five 
metal-filament lamps (11-2 volts, 70 Hefner units) for series use. 
These lamps remained nearly constant up to 1,500 hours. Of course, 
the manulacture of tungsten lamps has progressed a great step in thet 
it is now possible to manufacture drawn filaments for the lamps, the 
consequence being increased cheapness and greater resistance to 
shocks. It is also possible by emploving the drawing process to 
produce thinner filaments of good durability, so that in Germany both 
220-volt 16-c.p. and 110-volt 10-c.p. lamps are now on the market. 
A large number of these lamps were tested for life. 

The Reichsanstalt was represented at the International Photo- 
metrical Commission, at Zurich. July, 1911. The ratios of the three 
standard lamps in general use have undergone a change since the 
last conference, in that the National Physical Laboratory has fixed 
the standard value for atmospheric humidity for the 10-c.p. Vernon 


Harcourt lamp at 10 litres instead of 8 litres per 1 cubic metre of air. ; 


The Commission accordingly accepted. the following conversion 
values: 1 Carcel =10-7, Hefner unit; 1 Harcourt=11-1, Hefner 
unit; 1 Harcourt = 1-03. Carcel. 

Besides the above special researches the usual measuring and 
testing work was carried out on electrical machines, instruments and 
accessories. 


THE ELECTRIC DRIVING OF TEXTILE MILLS. 


The driving of textile mills by electrical power was tlie subject 
of one of the most interesting Papers delivered before the annual 
Congress of the Textile Institute at Hawick last Friday. Some 
time ago, at the suggestion of the Committee of the Manchester 
Section of the Institution of Electrical Engineers, a joint 
committee consisting of members of that body and of the 
Textile Institute was formed to investigate and report on the 
best methods of driving textile factories. Shortly after its 
formation it was considered desirable that such à committee 
should be elected independently of the great engineering insti- 
tutions and that the membership of the committee should be 
confined to the members of the Textile Institute itself. The 
work of this new committee is to report periodically on the 
various methods of mill driving and on any improvements or 
developments that may be introduced either in this country or 
elsewhere, and it will be on this account a permanent committee 
of the Institute. The treatment of the subject was commenced 
at the meeting of the Congress last week, when a series of Papers 
dealing with gas, oil, steam and electricity was submitted. 

Mr. J. F. Crowley (Manchester), who spoke upon electrical power, 
said that about eight years ago the actual horse-power of motors 
installed for driving textile factories in Great Britain was limited to a 
few hundreds, practically all in one mill. Four years later it had been 
increased to 28.000 H.P., and to-day the textile load of three power- 
supply companies would practically reach this figure, which waa less 
than the advertised sales of textile motors of several of the larger 
electrical manufacturing companies. A little over eight months ago 
he was able to state, in THE ELECTRICIAN. that. prior to January, 1911, 

‘considerably less than 300 motors in all had been supplied for the 
individual driving of looms in the United Kingdom.” To-day he felt 
safe in saying that over 7.000 of these had been supplied or were on 
order for loom driving, about onc-half of these being supplied bv a 
singic company. The case for electrical driving must be a strong one 
to Justify such general adoption. This case did not rest. mainly on 
& saving in transmission losses. Much damage had been and was 
being done to elect rical driving by laving undue stress on that aspect 
of the question. U ndoubtedly considerable saving could be effected 
when the drive. if a mechanical one, would be to the least extent com- 
plicated ; but in the case of a high-class modern rope-driven mill, so 
us a Rus "ou pes concerned, any saving was largely hvpo- 

al. plicated secondary drives existed, however 
electrical transmission began at once to have an advantage, and in a 


large number of "mi | ing i 
| present-day mills considerable saving in power would 
result from its adoption. xdi 
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The case for electrica! driving rested broadly on (a) steadiness of 
drive, resulting in higher maintained speeds, increased. production, 
and improved quality of material; (b) specifie advantages on the 
adoption of individual drive resu!ting in still greater production and 
improvement in quality. The other advantages, such as flexibility, 
lighter and cheaper buildings, better utilisation of building space, 
concentration of generating plant, improved illumination, reduced 
risk of accident, &c., had been frequently referred to and need not 
be touched upon. It was very difficult to convince the average 
manufacturer that with mechanical transmission, whether rope, 
gearing, line shaft or belting, or a combination of these, serious 
fluctuations in speed occurred, and thet when they did occur they 
affected production and quality to eny marked extent. Tne first 
difficulty was due possibly to the fact that rapid Mucturtions of the 
amplitude usually met with cou'd not be perceived without the use 
of special instruments, and the second to failure to see that vorn 
formed a sensitive detector of these tluctu tions, which, for a given 
amplitude, were the more destructive the shorter the time in which 
they took place, and the closer, therefore, they approached to 
“hammer action." The more nearly the latter condition was fal- 
filled, the more difficult was it to detect the flucturtions with une ided 
human faculties. 

Mr. Crowley proceeded to deal with the electric drive as applied 
to mu'e spinning and weaving. and the peculiar advantages of clec- 
tricity for these branches of the textile industries were demonstrated 
in great detail. He also considered the question of plant. and in this 
connection he remarked that it might be seid thet it had been a 
rather remarkable feature of electrica! work during recent years that 
practically every new development had originated and been carried 
out in the electrical factory, and in consequence of this it was gene- 
rally found that the larger clectrical manufacturer possessed the 
best available knowledge of the type of material to put forward for 
each individual case, and that it was to a large extent advisable, 
where a reliable consulting engineer had not been called in, and when 
matters of cost had been finally settled, to leave all plant details in 
the hands of a manufacturing concern with experience in the class 
of work required, demanding from them guarantees as to performance 
and tests to show that the guarantees given were adhered to. 

The question of outside supply was also fully dealt with. A strong 
point in favour of power-supply companies, said Mr. Crowley, was 
that as their load increased their running costs must be reduced (a 
fact that was borne out by the steady reduction they had been able 
to effect in their rates), and thet.in time. advantages from the point 
of view of economical working should enable them to produce current 
at rates considerably below those possible with the best private 
plants on mill load. 

One important advantage of electrical driving mentioned. common 
to applications of electricity to textile and other industries, was the 
facility afforded for the taking of exact power measurements. It was 
of the greatest importance that the manufacturer should know the 
power his machinery took, when working on different classes of goods, 
if exact cost sheets were to be made up. Knowledge of this nature 
might be of advantage in other directions also. It should, for in- 
stance, lead to the machines being kept in a highly efficient state, 
and even to improvements being effected in mechanical design. This 
readiness with which exact readings cou!d be taken had a remarkable 
effect on the development of the steam engine and other prime movers, 
and if full advantage were taken of it, its effect in a textile factory 
might be equally striking. 


DISCUSSION. 

Mr. A. N. WRYE (Guernsey) said that from the sizes of the installations 
mentioned in the various Papers, it was evident that the Papers were 
designed more for the requirements of a mill in Lancashire than for the 
much smaller requirements of a mill on the Border, where costs were 
relatively higher per unit. In nearly all cases it was admitted that the 
electrical transmission had great advantages, and it was reasonable to 
suppose that, whatever the prime motive might be, electrical transmission 
would be even more largely used than it was at the present dav. For various 
reasons it was probably economical and edvisable in some cases to use 
isolated plant, but the price of electricitv was falling, and as time went 
on the position of the private plant would become more and more difti- 
cult. In the Hawick district it was frequently necessary to run the spin- 
ning plant all night, and with a large prime mover running at something 
under half load, the very good efficiency shown by the private plant would 
fall away completely. i i 

Mr. Raw NINGH said that as a cotton manufacturer he thought the 
steam drive—the belt drive— was cheaper than the elect rie dri ve. ( üving 
a shed 1,000 looms, the capital expenditure in the individual electric driv- 
ing would be £10 per loom. For looms by the best transmission drive 
it would be £3 or £3. 10s., but he would take it at £4. Mr. Crowley had 
said that there Wasa 10 percent. increased production (in instances quoted) 
by the individual electric drive. For that 10 per cent, increased produc- 
tion they had to pay £6.000 more—the difference bet ween the cost of the 
looms. ‘That was to say that the production would be equal to that of 
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1,100 looms. Taking the cost of the looms at £40 for driving by trans- 
mission, that figure including building, engine, boilers, chimney and 
evervthing, they could get 150 more looms with the £6,000 already men- 
tioned, or an increased production of 15 per cent. It might be said that 
with the individual electric drive they reduced the pillars inside the sheds. 
In that case they would require stronger beams, and he had no hesitation 
in declaring that there would be no difference in the cost of mill construc- 
tion. He was quite prepared to heve his figures revised, if Mr. Crowley 
thought they were erroneous, and if he could be shown to be wrong he 
would be most pleased to alter his judgment in accordance with the 
additional knowledge which he obtained. 

Mr. Leon GASTER (London) urged manufacturers to consult experts 
whenever they were in doubt upon such difficult problems as those con- 
nected with the driving of textile mills. 

Mr. H. JosEPH (Hewick) said that the very low prices given by the 
speakers for fuel consumption and for cost of electricity were lower than 
could be got in his locality. There hed been many remarks about speed 
regulation with electrie driving, and whilst he would not go into the 
relative merits of the three-phase or continuous-phase motor, he might say 
that so far their system in Hawick hed been the group drive. Some excel- 
lent curves had becn taken on steam drives and gas drives—there were 
none of the latter left in the town—and the electric drive which hed 
succeeded both of them, and the contrast between speed regulation was 
exceedingly remarkable. Certainly it had been found that one of the 
great advantages of electric driving had been steadiness of speed. 

Mr. Oscar S. Harr (Bury) said he did not think anvone was consulted 
more than he was as to the relative merits of driving textile machinery. 
When he was asked if the best method of driving looms and textile machi- 
nerv generally was by electric motors, he always answered that it depended 
on the circumstances of the case. The subject was far wider then many 
people thought. Electric motors were much morc efficient the more com- 
plicated the weaving became. What he meant by that was that compli- 
cated jacquard looms or other intricate machines were often kept stand- 
ing for a while, end in cases like that there was no shafting running round, 
no weer and tear, and no losses, if they were run by the system referred 
to. Many other classes of looms and types of textile machines were not 
kept continuously running, because the manufacturers were not able to 
keep them fully in occupation, and in all such cases driving by electricity 
had many advantages over other methods of driving. 

Many other points were raised by those who contributed to the dis- 
cussion and many varied views were expressed. The criticisms were by 
no means exhausted when the sitting of the Congress drew to a close, and 
the lack of time made it obviously impossible for the authors to answer 
the many questions brought forward in an adequate manner. Eventu- 
ally it was agreed that any further criticisms should be forwarded to the 
Institute within the next 14 days, and that replics should be made at the 
earliest. possible moment. The discussion, under these circumstances, 
was naturally inconclusive, but the general view of those present was 
that considerable advantage had been derived from this initial treatment 
of the question of mill driving, and great things are looked for from the 
work of the special committee which has the whole matter under con- 


University of London, University College.—In connection with 
the opening of the session, the Provost, the Dean and the Vice-Dean 
in the Faculty of Engineering will attend from 10 a.m. to I p.m. on 
Monday, September 30, and Tuesday, October 1, for the purpose of 
giving advice and information to students entering the college. 
Prof. J. A. Fleming will give a public introductory lecture on ** The 
Sources of Energy available to Man," on Wednesday, October 9, at 
5 p.m. Dr. Dugald Clark, F.R.S., will preside at this lecture. 


University of London, King's College.—Among the special 
courses of advanced lectures in engincering to be given next Session 
are the following :— 

‘Internal Combustion Engines, Petrol and Kerosene Engines," by 
Mr. G. A. Burls, M.Inst.C. E. (Thursdays at 6 p.m., commencing October 
10); “ Applications of Chemistry to Engineering,” Mr. James Swin- 
burne, M.Inst.C. E., F.R.S. (Fridays at 6.30 p.m., commencing Nov. 1); 
“ Electric Traction,” Mr. F. Lydall, B.Sc., M.I. E.E. (Mondays at 6.30 p.m. 
commencing Oct. 7); “ Design, Organization and Operation of 
Central Electric Stations " (Fridays at 6.30, commencing January 17). 
Full svllabus and information may be obtained from the Secretary, 
King's College, Strand, W.C. 

University of Edinburgh.—The next session commences on Oct. 8th. 
The preliminary or entrance examination is held in September. The 
University provides complete courses in civil, mechanical and elce- 
trical engineering, qualifying for the degree of B.Sc. in engineering, 
and extending over three years. Particulars of the entrance exami- 
nation, scholarships, fees and courses of instruction can be obtained 
from the Matriculation Office, the University, Edinburgh, 


University of Durham.—At Armstrong College full courses of 
instruction are provided in mechanical, marine, civil and electrical 
engineering, naval architecture, mining, metallurgy, pure scienco 
and arts and agriculture. Particulars from the secretary, Mr. F. H. 
Pruen, M.A. 

The calendar of the college for the 1912-13 session which has just 
been issued (Price Is., post free 1s. 4d.) contains full particulars of the 
courses of instruction, fees, &2. 

University College of North Wales.—This College provides a syste- 
matic course of instruction in electrical measurement and practical 
electricity for students proposing to enter the profession of electrical 
engineer. The physical laboratory is well equipped. The course 
extends over two sessions, Prospectus and further information from 
the secretary and registrar (J. E. Lloyd, M.A.). | 

East London College.—This college is a school of the University o 
London in the faculties of arts, science and engincering, and internal 
students are registered and prepared forall degrees (pass and honours) 
in these faculties. There are evening classes in all subjects for pass 
degrees in engineering, and there are special facilities for post- 
graduate and research work. 

Finsbury Technical College.—The evening courses in electrical 
engineering at this College begins on September 30th. The lectures 
of the advanced course on Monday evenings will be given by Prof. 
Silvanus P. Thompson during the autumn term on dynamo and 
motor design and on alternating-current work; after Christmas a 
special course of lectures on alternating-current motors will be given 
by Mr. J. K. Catterson-Smith. 

On Wednesday evenings, commencing October 2nd, Prof. Thompson 
and Mr. Howgrave-Graham will lecture on magnetism and the design of 
electromagnets, electric measurements, glow lamps, illumination, mag- 
neto-clectric induction and the oscillatory dischargs. The lectures will 
be given at 8 p.m., and will be preceded by classes for practical work in 
the laboratory, commencing at 6 p.m. In the mechanical department 
on Tuesday evenings Prof. Coker will lecture on '* Experimental Engi- 
neering,” and in January Mr. Wimperis will deliver a special course of 
lectures on “ The Principles of the Application of Power to Load Trans- 
port." On Fridays Mr. Scoble will deliver a course of lectures dealing 
with the more clementary parts of strength of materials, heat engines 
and hydraulies. 

Goldsmiths’ College.—The new session will commence on Sept. 23, 
The college, which is one of the recognised colleges in the faculty of 
engineering of the University of London, provides complete evening 
courses of instruction in mechanical and electrical engineering, land 
surveying, &c., and students are prepared for the examinations of the 
University and of the Institution of Civil Engineers, Board of 
Education, &c. Particulars may be obtained from the Warden of 


the College, New Cross, S. E. 

Northampton Polytechnic Institute.—' The session 1912-13 will 
commence on Monday, Sept. 30. There are full day courses in 
the theory and practice of mechanical and electrical engineering. 
Entrance examinations will be held on Sept. 25 and Sept. 26, at 
which three entrance scholarships will be offered. The courses 
include two summer periods of about six months each spont in 


sideration. 


LEGAL INTELLIGENCE. 


pei 
Electricity Supply Accounts, 


At the West London Police Court on Wednesday the magistrate (Mr. 
Fordham) heard an edjourned summons by the Brompton & Kensingion 
Electricity Supply Co. for the recovery of £87.18s. 4d., balance of account 
for electricity supplied to the Earl's Court Exhibition during Julv. It 
appeared that, under the contract for the supply of energy to the Exhi- 
bition by plaintiffs, current for lighting was to be supplied on a sliding 
scale which varied from 2d. to 14d. per unit, while for power energy was 
to be supplied at Id. per unit. A dispute arose in connection with the 
supply to the Electric Restaurant at the Exhibition, defendants claiming 
that the energy used for heating and cooking should be supplied at the 
power rate. 

The magistrate, (Mr. Fordham) suggested that the parties should split 
the difference and defendants pay 11d. per unit for current used for heat- 
ing and cooking, but defendants’ representative objected and said it would 
raise a question as to previous amounts that had been paid. Ultimately 
the magistrate made an order for the payment of £26. 4s. 6d., with two 
guineas costs, 

Both parties asked for a case to be stated, and the magistrate agrecd 


to do so at a later date if a point of law arosc. 


A 28,200 kw. Railway Load.—According to the “ Electrical 
World" the Philadelphia Electric Co. has signed a contract 
with the Philadelphia Rapid Transit Co. for a railway load of 
26,200 kw. Some of the operating stations of the Rapid 
Transit Co. will, as a consequence, be shut down or converted 
Into substations operated by the Philadelphia Electric Co., 
which is required to supply continuous current in some districts. 
For this purpose these stations will be leased at a nominal rental, 
but the electric light company will have the privilege of operating 
them in case there should be any trouble with its converting 


plant. 
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commercial workshops. and extend over four years altogether ; they 
also prepare for the B.Sc. (Eng.) of the University of London. There 
are also full and partial day courses in technical optics. The labo- 
ratories, workshops and lecture rooms are fully equipped for the 
most advanced teaching in the subjects referred to, and further parti- 
culars may be obtained from the Principal, Dr. R. Mullineux Walmsley, 
St. John-street, London. E.C. 

The evening technical courses in electrical and mechanical engi- 
neering commence on Monday, Sept. 23. The laboratories are well 
equipped for a.c. and d.c. work and for electrical testing. 

The recently issued '* Announcements © gives full particulars of the 
courses of instruction, &c.. for the session 1912-13. There are day and 
evening courses in engineering (mechanical and electrical). electro- 
chemistry, technieal optics, in artistic crafts and horology. The engi- 
neering courses include in sub-sections automobile work, aeronautics 
and radio-telegraphy. In addition there are evening courses in metal- 
lurgv and domestic economy. Full details of the syllabuses and the 
equipment are given in the © Announcements" but among the special 
developments for the new session the following may be mentioned : — 

The equipment has been steadily extended since last year, and many 
changes and extensions have been made in order to bring the equipment 
up to date. In the mechanical engineering department the equipment 
for experimental work in aeronauties has been considerably augmenied 
and a new steam power plant has been laid down which will enable 
students to experiment on the efficiency of steam plant from the coal and 
water to the brake of the engine with measuring appliances at every stage, 
In other departments important additions have also been made. "The 
courses in aeronautical engineering have been further developed. espe- 
cially on the experimental side ; the extensive work of the department 
in automobile and other branches of engineering is being continued. 

In the evening classes in the electrical engineering department the 
heavy electrical engineering work now so well known is being continued. 
An important departure has been made in radio-telegraphy by the exten- 
sion of the single course previously given to additional courses. "Phe 
courses and classes in telegraphy and telephony have been remodelled 
to suit the changed conditions in the public services. 

[n technical opties and in technical chemistry the courses have been 
brought up to date, and the artistic crafts department, which had a very 
successful session last winter, is being continued on the same lines. "The 
half-time trade courses in technical chemistry and in horologv. inau- 
gurated last session are. being further developed. 1n. these. clvsses the 
students, all of whom are engaged in commercial workshops, are in atten- 
dance from 9 a.m. to I p.m. and spend the afternoons in their employers? 
workshops. The experiment appears to meet the needs of the particular 
trades mentioned, and if it continues to be zs successful as in the past year 
it will probably be extended to other trades, 

Battersea Polytechnic.—'The new session opened on Tuesday, the 
17th inst.. and the calendar gives full details of all the numerous 
courses and classes held at the Polytechnic. 

There are full day and evening courses in preparation for the inter- 
mediate and degree examinations in science and engineering, and the 
lecturers in the various subjects are recognised by the University of 
London, so that students attending the Polytechnic may be registered 
as internal students of the University. In the day technical college, 
full-time courses are arranged in mechanical, civil, electrical and 
motor engineering, architecture and building, chemical engineering 
and art, tho courses covering a period of three years, at the end of 
which time students passing the necessary examinations are awarded 
the Polytechnic diploma. There are also full university and diploma 
courses in mathematics, physics, chemistry, &e. Concurrently with 
diploma courses students can bot for and take the degree eourses 
in science and engineering of the University of London. The commerce 
department gives a course extending over two or three years in pre- 
paration for Civil Service and other examinations and for secretarial 
and general business appointments. Scholarships are offered in all 
sections of the Polytechnic work, their value varying from 10s. to £40. 
Full and complete evening courses are provided in the departments 
of mechanical engineering and building trades, electrical engineering, 
mathematics, physies, chemistry, photography, languages, commerce, 
&c. The following new developments deserve special mention : — 

In the electrical engineering department, a new course in electric 
lighting and illumination will be held during the second term of the 
ecesion, and in regard to the subject of electric traction, further new 
equipment is being obtained in order to make more up to date the 
special apparatus required for this important branch of the work. In 
Lio physics department, the special course on acoustics should be of 
great service to music students, especially to those preparing for the 
University degree. In the chemistry department, the dyeing and 
cleanii.g courses have been extended by the addition of a eecond-year 
course, devoted expecially to dyeing. In addition to the ordinary 
courses in inorganiz and organic chemistry, full courses in technological 
work are provided. . 

Full particulars of the courses of instruction, &c., may be obtained 
from the secretary. 

South-Western Polytechnic.—The next session commences Sep- 
tember 30 and the scholarship's entrance examination takes place 
on September 23. At the college there is a complete three-years 
course leading to a diploma (or university degree) in electrical engi- 
neering. The course is held during the day, but there is also a four- 

eara course in the evening. commencing September 23. Par- 


ticulars from the Secretary, Manrcsa-road, Chelsea, London, S.W. 
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Borough Polytechnic Institute. —The new session will commence 
on the 23rd inst. The courses in electrical engineering extend over 
four years. There are also classes for electric wiremen and in elec- 
trical design and workshop drawing. &c. The head of the depart- 
ment is Dr. John Henderson, F.R.S.E., M.LE.E. Particulars and 
detailed syllabus of each course are set out in the prospectus, which 
can be obtained from the principal, Mr. C. T. Millis, Borough-road, 
5. E. 


Sunderland Technical College.—This college provides a complete 
four years’ course of instruction for engineering and electrical 
engineering apprentices during the six winter months, Oct. 1 to 
March 31. Students can obtain the college diploma and (if desired) 
the degree in engineering of the University of London. An appren- 
tice-studentship pamphlet and prospectus, which can be obtained 
from tho Principal, Mr. V. A. Mundella, M.A., gives further par- 
ticulars. Entrance examination on Sept. 6 and 7. 


L.C.C. School of Building.— Four years ago a day technical school 
for hoys was established at the L.C.C. School of Building. having for 
its object the provision of a sound scientific and technical training 
for those preparing to enter the building trades and allied vocations, 
admission being restricted to boys between 13 and I5 years of age. 

'l'he fees are moderate, and à number of scholarships tenable thereat 
are awarded among the students of the London County Council's elemen- 
tarv schools. The scholars receive a thorough training, the curriculum 
including history, geography, chemistry. physics end mathematics; but 
these have a bias in the technical direction. The students have recently 
erected as part of their studies a small cottage situated in the lerge hall 
at the school, the architectural students preparing the working drawings 
therefor and the artisan students constructing it. 1t has been found that 
employers are eager to secure the services of scholars who have com- 
pleted their studies, and all have been placed out to good advantage. 
This department has been such a success that the policy is to be extended 
in the session which begins on the 25th inst.. by the establishment of a 
senior day technical school to prepare students for professions! work. 
The curriculum will include instruction in building construction, archi- 
tectural drawing, architectural history, freehand and perspective, 
geometry, lend surveying. reinforced concrete and structural engineering, 
mathematics, mechanics of building, chemistry end physies of building 
maierinls and practical training in brickwork, carpentry, &e. The full 
course will extend over two years. 

In the evening classes several improvements wil] also be effected. Tho 
work has been divided into five sections-—namely, (1) trade subjects, 
(2) building construction and allicd subjects, (3) surveying, (4) struc- 
tural engineering, (5) architecture end drawing. The City end Guilds 
of London Institute recently promoted en examination in structural 
engineering, and the Concrete Institute hes elso decided to hold an 
examination therein. ‘the school is well equipped with testing ap- 
pliances, machinery, tools end apparatus for practical work, and several 
new testing machines have been installed this summer. The course in 
structural engineering includes, in addition to stecl work. reinforced 
concrete and masonry struetures, instruction in heavy timber work, 
fire-resisting construction and fire prevention and architectural acoustics. 
The specialist lecturer for these subjects is Mr. H. Kempton Dyson, 
secretary of the Concrete Institute, assisted by Mr, R. Graham Kec vill, 
A.M.L.Mech.E., and Mr. A. E. Crabbe. Further particulars may be 
obtained from the Secretary, Ferndale-road, Brixton, S.W. 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
BRITISH NOTES. 


Aberdare.—At the mecting last week the Council accepted tenders 
for the supply of additional generating plant and for the construction 
of tramways. 

On the advice of the consulting engineer (Mr. S. Sellon) it was decided 
to adopt Sandberg rails manufactured by a Belgian firm, as they were 
harder and lasted longer. The rails had an extra life of five years com- 
pared with rails of British manufacture. The difference in price was about 
ls. per yard. Mr. Sellon stated that the British rail makers were so full of 
orders that they had refused to roll rails according to his specifications. 
It was also decided to adopt sinule-deck cars and trailers at first. and if 
desirable to adopt double-deck cars later. The time for executing the 
contract is 28 weeks, 

Aberdeen.—At their meeting on Monday the Council approved 
the Minutes of tho Tramways Committee. which stated that an 
arrangement had been effected with the P.A.Y.E. Syndicate in con- 
nection with the adaptation of the pay-as-you-enter system to some 
of the Corporation cars. - 4 

It was resolved to apply to the Board of Trade for eanction to intro- 

duce and use a front exit on the cars for upper-deck passengers on the 
six cars of this type for which tenders had been invited. 
—. The Committee have decided to insert 25) electrically-welded plates 
at the joints of the ra‘ls in the Great Western-road. ‘The estimated 
cost is £700, and it is stated that the joints will prolong the life of the 
rails from foun to five years. 

Assessment of Electric Power Plants.—On Monday at the annual 
Court for the county of Linlithgow for hearing appeals against the 
valuations of the assessor (Mr. W. J. Eccott) there were two appeals 
as to the assessment of electric power plants. 

In the first case, Messrs, Jas. Ross & Co., Philpstoun Oil Works,appealed 
against an assessment of £200 in respect of their electric power station at 
Hopetoun Wood, which the assessor proposed to make for the first time. 
For appellants it was contended that no entry should have been made in 
respect of the power station, which was just a part of the apparatus for 
getting the minerals and was embodied in the mineral lease. ‘The assessor 
referred to the Act of 1895, and said the whole thing turned upon the 
Court's interpretation es to whether the apparatus was included in the 
words “ for the purpose of working or cleaning the shale.” The appeal 
was allowed. 

Kinneil Cannel & Coking Coal Co. also appealed azainst a valuation of 
£500 which che assessor had put upon electric plant which the company had 
recently erected to take the place of steam power. The assessor said he 
was convinced that the change from steam to electricity would never have 
been made unless the company had seen that it was to be a source of profit 
tothem. So much of the power was used for lighting and so much for the 
transportation of coal from the various parts of the system to the central 
part for serecning. This appeal was also sustained. 

In the Valuation Appeal Court for the western division of Stirlingshire, 
Sir W. Menzies, M.P., of Fintry, appealed against a valuation of £20 
placed on a workshop and sawmill and £15 on an electric lighting plant. 
It was stated that Sir Welter had agreed at the Parish Council meeting to 
the veluation of the workshop and sawmill being pleced at £16. The 
eleetrie lighting plent wes installed in 1895 and hed always been con- 
sidercd as part and parcel of the old mill building. The assessoz ex- 
plained that the plant was now used for supplying light not only to his own 
house but also to a neighbouring residence, and that made him liable to 
valuation. ‘The Court dismissed the appeal. 

Aylesbury.—The Council have appointed a special committee to 
consider and report upon the question of electricity supply. A pro- 
visional order has been obtained this year, andthe Chamber of 
Commerce has petitioned the Council to establish an efficient system 
of electric light and power supply in the district. 

Basingstoke.—The Council are in negotiation with Messrs. Edwards 
& Armstrong as to the erection of electricity works in the district. 


Batley.—The question of the extension of the electricity supply 
works was again considered by the Electricity Committee on Friday 
last. Some members favoured the purchase of electricity in bulk 
from the Yorkshire Power Co., rather than incur new capital expen- 
diture on additional generating plant, and ultimately it was decided 
to call in an independent adviser. 

Bethnal Green (London).—Tà^ Electricity Committee again 
recommend the Council to adopt the schem^ of clectricity supply 
outlined in Me. J. F. C. Snoli’s recent report, and that an arrange- 
ment ho made with S:epney Borough Council for the supply of 
electricity in tho district. 

Bexhill.— At the last meeting of the Council the chairman of the 
Electric Light Committee (Commander Loane) stated that since the 


beginning of the year the number of new consumers had been greatly 
in excess of the last few years, and it was to be hoped that the in- 
creased revenue would meet the greatly increased cost of coal. &c. 


Braintree.—The Finance Committee have been instructed to 
report upon an application for the Council's consent to a provisional 
electric lighting order for the district; 


Clacton.—An unopposed inquiry was held last week into the 
Council's application for sanction to borrow £2,609 for laying addi- 
tional mains and feeders in connection with the electricity undcr- 
taking. l 

Mr. G. T. Lewis, clerk to the Council, explained that the application 
was due to the natural growth of the district and the demand for 
electric current. In Holland-road supply was required for two con- 
valescent homes, whicb had given guarantees that the minimum con- 
sumption should not be leas that £89 per annum for the first two years. 
In Wash-lane two estates were being developed, and the Council have 
secured a promise from the owner that all new houses would be wired. 


Colwyn Bay.-—The report of Mr. A. R. Tudman, on the position of 
the electricity undertaking, has been presented to the Council. 

The works were erected in 1900, and the report sets out the progress 
made in each vear. At March 31 last the capital expended was £36,819, 
the revenue £5,885, total working costs £2,506, gross. profit £3,483, in- 
terest and sinking-fund payments £2,658, and not profit £825; bui during 
this vear public lighting was charged at 4d. a unit to help to clear off the 
deficit which had previously arisen owing to the way the concern had been 
drawn upon to prevent an alarming increase of the district rate. Last 
vear the number of units of current sold was 296,594, the total works costs 
being 2-10d. per unit. The average price obtained for private supply was 
4-91d. per unit. Inthe first vear the units sold per head of the population 
were 6-7, but last vear the figure was 19-7 units, the number of consumers 
The revenue from private supplies invreased from £1,356 in 
At present the plant is nearly fully loaded, the maxi- 
The increased revenue for 


being 555, 
1901 to £5,885. 
mum load recorded last month being 394 kw. 
the last financial year was satisfactory, considering the carly closing of thy 
shops under the provisions of the new Shop Hours Act. The maneger 
had to look to new consumers to make up the deficieney in the supply to 
the shops and to show increased sales. The distributing mains and ser- 
vice cables are in a satisfactory condition, and with very few exe>pitons 
the supply throughout the district has been uninterrupted. The works 
are in very good order and are being run with the greatest efficiency. 

Coventry.—A formal inspection of Priestleys Bridge tramway 
depot was made by members of the Corporation on the 12th inst. 

In January last the tramway undertaking passed into the hands of the 
Corporation, and the visit was made to celebrate the acquisition of the 
lines, the members of the Corporation and prominent residents being 
entertained at luncheon in St. Mary's Hall by Councillor Betman. vice- 
chairman of the Committee. The mayor (Col. Wyley). presided, and 
Councillor Pridmore, chairman of the Committee, said the Corporation, 
as possessors of the system, had the advantage over the company in that 
they had security of tenure. The Committee’s first concern was to turn 
the corner, but he believed in time the tramways would prove as profitable 
as electric lighting and gas. 

Dudley.—The proposal to transfer the municipal electricity works 
to a company is arousing considerable opposition. and a petition is to 
be presented to the Council protesting against the sale of the under- 
taking without taking a poll of the ratepayers on the subject. 


Electricity in Coal Mining.—Several colliery proprietors in the 
Manchester and Bolton districts are reported to be extending the use 
of electricity for power and lighting. 

Electric Power in Shipyards.—The Electricity Committee of Glas- 
gow Corporation report that Messrs. Harland & Wolff have applied to 
the burgh of Govan for a large supply of electrical energy for their 
ship-building yard in Govan a few months hence, and that. it will be 
necessary to connect the Corporation's system of distribution with 
that of Govan to enable the Corporation to give the supply asked. 
The Councils of the burghs of Govan and Partick are agreeable that 
their electricity undertakings should he connected as soon as possible 
with the undertaking of the Corporation. and that the Corporation 
Electricity Department should supply the current requirements for 
those undertakings. The Committee have. therefore. authorised the 
engineer (Mr. W. W. Lackie) to have the three undertakines con- 


nected up as proposed. 


Epsom.—The Rural Council have approved an agreement with the 
South Metropolitan Electric Tramways & Lighting Co. for street 


lighting over a part of the parish. in the place of gas. 
The L.G. Board have sanctioned a loan of £2,800 for additional 


generating plant (repayable in 15 years) and £500 for mains (20 
years). 
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Fatality.—A young apprentice named Walter S. Imeson was killed 
at the works of the Provincial Motor Co., Sheffield, on Tuesday. 

It appears that deceased and a fellow workman named Shelmeld, who 
had been engaged on some work in the garage, went out into the vard, and 
deceased, noticing a pipe on the ground, put one hand on it for the purpose, 
probably, of putting it up against the wall. The pipe appears to have 
contained an electrice cable, and as soon as he seized it he received. an 
electrice shock, which proved fatal. 

Glasgow.— Dismissal of Em ployés.—The question of the dismissal 
of employés and workmen by the heads of the various municipal 
departments was recently considered by the City Council 

The Special Committee, to which consideration of the matter was re- 
ferred, sent out communications to ascertain the practice of other local 
authorities, and, after consideration of the replies, the committee recom- 
mended that it was advisable to provide that the committees of the various 
departments of the Corporation should hear any workman who considered 
he had been wrongfully dismissed. ‘The recommendation led to a lively 
discussion at the recent meeting of the Corporation, and ultimately it was 
adopted by 28 votes to 15, but the following words were added, " except 
where otherw ise provided by statute.” 

The Electricity Commitice report that during recent months there had 
been a large increase in the output of electrical energy from the gen^- 
rating stations. and it has been decided to purchase 5,750 tons additional 
coal for immediate delivery. 

The generating stations of the Corporation are to be connected with 
those of Govan end Partick. 

Harbour Lighting.—4At Stonehaven arrangements are being made 
bv Messrs. Kinnear, Moodie & Co. for executing their contract for 
deepening the harbour. Suction gas and electric lighting plant is to 
be erected, so that work may be carried on both by day and by night. 


International Exhibitions. — An International Exhibition of 
import and export products will be held at Barcelona from January 
to April, 1913. The British office of the Commissioners Delegate 
will be 76, Finsbury-pavement, London, E.C. 

In regard to the Ghent Universal and International Exhibition of 
1913, the British representative (Mr. Chas. Knott) writes to point 
out how casy it should be to arrange for a collective display of 
British manufacturers somewhat similar to that made hy some of 
our Continental rivals. 

At the Brussels, Turin and other exhibitions the displays made by 
the French, German, Austrian and other Continental rivals of ours 
were admirably grouped and made thoroughly representative, and it 
should now be comparatively easy to arrange British displays on 
similar lines—to form groups of manufacturers in particular industries, 
work for a common end, and, in some cases, pool the proceeds. The 
taek of collecting and carrying the exhibits to the site of the exhibition 
will be undertaken by the Board of Trade, who will aleo defray the 
cost of unpacking and erection, &c. Equally valuable assistance is 
also given in the matter of power, very low terms being obtained by 
the Board of Trade. The special features of the Ghent Exhibition 
will be machinery, machine tools, textile trades and applied arts. 

Kingstown (Dublin).— At the last meeting of the Council à commu- 
nication was read from Mr. C. J. Reddy suggesting the amalgamation 
of the townships of Kingstown, Dalkey and Blackrock. in order to 
establish a system of electricity supply for publie and private lighting 
and power. The communication has been sent to the Roads and 
Lighting Committee for consideration and report, 

Light Railways.— The Board of Trade have confirmed the York 
Corporation Light Railways (Extensions) Order, 1912, authorising 
the construction of light railways in the city of York. 

Lowestoft.—On Tuesday the Council adopted recommendations of 
the Electrice Lighting Committee to adopt a flat rate of 1d. per unit 
for electricity supplied for cooking and heating. and to allocate £100 
from revenue account for the purchase of electric stoves and irons to 
be let out on hire. 

From October 1 the charge for power to factories and workshops will be 
as follows + First 500 units per quarter, 2d. por unit and lid. per unit after. 
The present rates ave 2d. end 1d. per unit. l 

The Tramways Commitice report that the tramway receipts to date 
amounted to £9,802. ts. 3d., against €10.332. 2s. 3d. for the corresponding 
period last year, and the accountant reported that the estimated deficiency 
on the undertaking for the year ended 30th inst. was £2,200. 

Maidstone.—Ald. Vaughan has resigned the chairmanship of the 


Tramways Committee. 


Miners’ Electric Safety Lamps.—We understand that the lamps 
awarded the first. second. third and fourth prizes respectively in the 
recent Home Office Competition were all fitted with Osram lamps. 
winning miners’ lamps to which Osrams were fitted have 
been in actual use. ‘The awards were made after severe tests and com- 
parisons, the judges choosing lamps which could withstand rough hand- 
ling. ‘The fact that four of the principal awards were given to miners 
lamps fitted with drawn wire Osrams, 13 pretty good evidence that the 
Osram lamp will withstand shocks. ‘The particular type of Osram lamp 
used in the first four prize winning lamps was 8 1-5 c.p. 2 volt, and like all 
Osrama, it burns in any position and consumes very little current, so that 
it costs only one halfpenny per shift of approximately 12 hours. 


Many of these 


Newmarket.—The public lighting contract is the most prominent 
question in local municipal circles. At present the whole of the 
lighting is in the hands of the gas company, but this is said to be far 
from satisfactory. The electric light and gas companies recently 
submitted tenders, and three 300 c.p. electric and three 300 c.p. gas 
lamps have been erected for inspection by members of the Council. 


Pontardawe.—The District Council have agreed to give facilities to 
Messrs. Gilbertson & Co. for the supply of electricity in the district, 
including permission to erect overhead poles. 


Port Glasgow.— The Board of Trade have arranged for a conference 
at Glasgow, on Oct. 1, between representatives of Port Glasgow and 
Greenock Corporations as to the question of electricity supply in 
Port Glasgow. 

Portsmouth.—At the last meeting of the Council there was a debate 
on the proposed method of allocating the profit on the past year's 
working of the electricity undertaking. 

Councillor WoonnaM hed at the end of the last meeting proposed an 
amendment that the sum of £2,500 instead of breing transferred to the 
general district rate should be utilised in reducing the price of current. 

Councillor MACTAVISH said he wanted to sec the electric light depart- 
meni enter into active competition with the gas company, and they would 
want all their surplus either for reducing the charges or extending the 
system. He thought some arrangement should be made for combining 
the two generating stations. | 

Councillor H. R. PINK urged that the matter must be regarded from a 
purely business point of view, and expressed the view that councillors 
should be required to pass an examination in business training. He 
claimed that the electric light undertaking had been managed from a 
business point of view. They had reduced the prices to consumers once, 
while there was now a great advantage by the use of metallic lamps. 
They did not start the electric light with the idea of smashing the gas com- 
pany ; there was room for both. 

Councillor SHORT favoured taking the light into smaller streets, so that 
the ordinary people might benefit. By paying it into the rates they were 
benefitting the larger ratepayers. 

Ald. F. G. Foster. who replied to the discussion, said that in seven 
years the clectrie lighting undertaking had handed over £19.500 to relief 
of rates, and he was rather proud of the success the Electrice Lighting 
Committee had achieved. He pointed out that the committee had, in 
addition to handing over £2.500, paid a considerable amount towerds the 
rates, and they were in fact the highest rated electricity works, having 
regard to the unit output, in the country. 

‘The amendment was rejected, and the report was then adopted. 


Publication of Tenders.—The Hon. Secretary of the Municipal 
Electrical Association (Mr. H. Faraday Proctor) has issued a circular 
to the members in order to ascertain their views as to the request of 
the British Electrical & Allied Manufacturers’ Association not to 
issue particulars of tenders received or accepted for publication. 


St. Paneras (London).—Having regard to the satisfactory position 
of the electricity supply reserve fund, the Finance Committee recom- 
mend the Council to devote an amount equal to a 14d. rate from the 
profit of the undertaking for the past year in relief of the rates. 
Mains are to be extended in various thoroughfares at a cost of £654. 


Stoke Newington (London).—Mains are to be extended at a cost 
of £190. 

The Electric Lighting Committee have [decided to make various 
alterations in their charges for electricity. Under the maximum 
demand system the charge will be altered from 7d. and 2d. to 6d. and 
2d. per unit, the charge in no case to exceed the average of 44d. per 
unit in each year; while the flat rate is to be reduced from 5d. to 44d. 
per unit. The charges for current for power, heating and electrolytic 
purposes will be as follows: For a maximum demand in any quarter 
not exceeding 17:5 kw., 41d. (instead of 5d.) per unit for the first hour's 
daily use of maximum demand and 1d. per unit after ; and exceeding 
17:5kw., 51d. (instead of 4d.) and 1d. per unit. 


Swansea.— The borough electrical engineer (Mr. C. A. Prusmann) 
has been instructed to prepare a specification for additional plant 
required at the electricity works, and application has been made for 
sanction to a loan to cover the cost of same. 


Swinton and Pendlebury.— Under the new agreement between the 
Council and the Lancashire Electric Power Co. for the supply of 
electricity in bulk the company must obtain the consent of the 
Council before commencing to supply local power consumers direct 
other than the Acme Spinning Co., Messrs. Sackville & Swallow and 
Messrs. J. Berry (Ltd.) l 

Subject, however, to the above condition, the company may give 8 
supply direct to consumers who, by reason of the amount of their demand, 
or by the distance of their premises from the Council’s mains, cannot be 
satisfactorily supplied by the Council. Differences are to be referred to 
the Board of Trade for arbitration, and the company agree to pay to the 
Council, as an acknowledgment of the Council's. right to supply, onc 
guinea per annum for cach consumer supplied direct by the company. 

''he total connections to the Council's mains now amount to about 
410 kw. The charge to persons in the trade for electricity used for 
charging accumulators has been fixed at ]id. per unit. 
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increased cost of fuel and any capital and other charges, and the way in 


Theatre Lighting.—At the recent meeting of the Palace Theatre, . 
Ltd.. the chairman (Mr. T. E. Polden) said that during the past year ] Which such increases should be met. 
they had very materially improved their property. - Among the im- Wednesbury.—An inquiry was held here on Thursday last into the 
provements was the new electric generating plant, which had now | application of the Council for sanction to borrow £3.700 for the pur- 
been completed. It would in future save the company approximately | chase of an engine and dynamo for the electricity works. 
£1,000 a year in the lighting and heating of the theatre. Wireless Telegraph Notes.—In the issue of the “ Spectator " for 
Trades-Union Methods.— Much amusement has been derived and | September 14th. there is a leading article on the subject of the 
not a little interest has been taken, outside trade union circles, in the | Marconi agreement with the British Government. 
* comedy " which is proceeding at the head-quarters of the Amal- The Postmaster-General of New Zealand (Mr. H. G. Ell) recently 
gamated Society of Railway Servants, '* Unity " House, Euston- | stated that the erection of wireless telegraph stations at Tinakori Hills 
road, London. There has been a strike of “ casual clerks,’ who | (Wellington). St, Heliers Bay (Auckland) and Awanui (at the northern 
demand the minimum trade union wage of their class, This demand | extremity of the islands) was being procesded with rapidly. 
was met by the malcontents being dismissed (presumably for con- It is announced that the Government at Melbourne has decided to 
tumacy) and they are now performing '' peaceful picketing " duty | erect a powerful wireless telegraph station at Darwin (North 
outside the Society's head-quarters. The officials of the Society, in 
their cfforts to extricate themselves from a comical situation, have 
made confusion worse confounded. Mr. “ Punch’s”’ excellent story 
of the Socialist and his pigs seems to apply admirably in this case. 


Tramways in City of London.—The London County Council have 
notified the City Corporation that they have decided to renew in the 
next Session of Parliament the application for powers to extend their 
existing tramways in Farringdon-street as far as Ludgate-circus, and 
they have requested the Corporation to co-operate by giving the 
consent required by the Standing Orders to enable the Bill to be pro- 
ceeded with. If the Corporation and Holborn Borough Council 
would consent to the construction of the tramways the County Council 
would endeavour to obtain powers to widen Charterhouse-street and 


Farringdon-road. 
Plans of the proposed extension of the tramways from the City 


Australia). 

Workhouse Lighting.— A scheme for the electric lighting and heat- 
ing by hot water of the Scarborough workhouse buildings has been 
prepared by Messrs, Tennant and Barrs. 

The estimated cost is £5,150, but the Guardians have deferred further 
consideration of the report until Oct. 9. At present the annual eost 
of coal and coke used at the workhouse buiblings is £761, but, under the 
proposed scheme, the annual cost would only be £441, including the wages 
of the engineer-in-charge, 

Watford Guardians have decided to instal electric light throughout 
the workhouse buildings and to ask Mr. F. W. Purse, electrical 
engineer to the municipal electricity undertaking, to prepare a 
specification. 

Aquatics.—Sheffield Tramways Swimming Club had their annual 
gala at Glossop-road (Sheffield) Baths on Thursday night. 

An interesting feature was the Fearnley Cup life-saving competition, 
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boundary at Bend Folgate, through Bishopsgate to Liverpool- | yon by " B turn? team. The manager of the tramways (Mr. H. E. 
street have been also submitted. Yerbury) presided and Mrs. Yerbury distributed the prizes. Coun. 

H. Bolton was starter, and Mr. G. H. Lister, hon. secretary. Other 


Ventnor.—The Council have under consideration a proposal to 
erect an electric passenger lift from the esplanade to the town. 


Village Lighting.—A Local Government Board inquiry was held 
last week into Baldeston Council's application for sanction to borrow 
£650 for public electric lighting. It was stated that the Parish 
Council proposed to enter into an agreement with Messrs. Simpson 
& Co. for the supply of electric current for public street lighting at 1d. 


per unit, 
Eccleshall inhabitants have now decided to adopt the electricity 


supply scheme of Mr. Balbiani. 

The public electric lighting of the villages of Glengarnock and 
Longbar was inaugurated last week. Mr. James M'Callum., the oldest 
inhabitant of Glengarnock, switched on the current, which is supplied 
by the Glengarnock Iron and Steel Works. 

Arrangements have been made by the Earl of Ellesmere with the 
Lancashire Electric Power Co. for the supply of electricity for street 
and private lighting in Worsley. The company, which possesses a 
provisional order for the District Council, have supplied electricity 
in Walkden for the past two vears, It is now proposed to extend the 
service cables to Worsley underground. and to equip a sub-station in 
the village. The work will be put in hand at once. so that consumers 
would probably be receiving their supplies this winter. It is stated 
that a number of villa residences in Worsley are ready to take current. 

The formal inauguration of the clectric street lighting of the village of 
Hartshead (Yorks) took place last week. The cables of the Yorkshire 
Electric Power Co. run through the village to Brighouse, and an arrange- 
ment has been made with the company bv the Parish Council and Halifax 
Rural Council, under which between 60 and 70 lamp standards have been 
erected, with all the necessary equipment, in consideration of an inclu- 
sive payment of £2 per lamp per annum. The terms are subject to re- 
Vision every seven Vears. For the present lighting season (September to 
end of May) the current is switched off at 11.30 p.m. 


Wallasey.—The accounts of the tramways department for the year 
ended March 31 shows total capital expenditure £210,671, of which 
£27,658 has been repaid or contributed to sinking fund. 

Traffic receipts were £57,337 (increase £7,504) and total revenue was 
£58,107 (£50,418). Working expenses were £38,361, interest and sinking 
fund required £10,562 and instalment of loans £725. £2,500 was placed 
to depreciation and renewals fund and £200 to insurance, leaving a net 
balance of £5,853, or £6,234, including balance from previous year, of 
Which amount £6,000 has been contributed in aid of rates. Average 
revenue per car-mile was 11-35d., including traffic receipts 11-20d. (com- 
pared with 11-20d.), working expenses, including power, were 7-49d. 
(7-60d.) Passengers were 11.459.807 (9,990,653), car-miles 1,227,935 
(1,059,629) and units used 1,916,450. 

Walsall.—Sanction has been received to a loan of £9,000 for the 
electricity department, 

Owing to the increased cost of coal and other charges the Electricity 
Committee have appointed a sub-committee to inquire generally and 
report on the working of the undertaking, and particularly (1) as to the 
best means of ensuring the more profitable utilisation of new plant and 
new mains, and (2) as to the effect, under present conditions, of the 


tramway officials also attended. 


COLONIAL AND FOREIGN NOTES, 


Argentina.—The “ Review of the River Plate ” says San Vicente 
(Buenos Ayres) Municipality are about to establish electricity supply 
works. 

The Tucuman Hydro-Electrie Co.’s service is now in operation. 

The specifications for the electrical installation for the Hospicio de las 
Mercedes, Buenos Avres, have been approved, The cost of the scheme 
is estimated at $242,237 (paper). 

Australasia.—The report of Mr. C. Hamilton Wickes (H.M. Trade 
Commissioner) on the trade of the Australian Commonwealth in 1911 
states that imports were valued at £66.860.303 and exports at 
£79,484,226. 

Imports from the United Kingdom increased £2,300,000, the total 
being £32,719,765, During the vear, foreign firms (particularly American) 
have paid increased attention to Australia by sending special represen- 
tatives to organise agencies, This has been noticeable in the electrical] 
machinery and telephone instrument, amongst other trades, Exclusive 
of bullion, specie, gold ore and concentrates, the proportion of imports 
from the United Kingdom to the total imports declined from 51-2 to 
49-3 per cent., and there has been a gradual decrease since 1906, when 
the figure was 53:6. Total imports under the heading of motive power 
were valued at £712,266, cleetrical £321,327 and mining £111,699, the 
United Kingdom’s shares being 74, 54-8 and 38-1 per cent. of these re- 
spective totals. The opinion is generally expressed that the United 
Kingdom does not supply according to the requirements of the market. 
Mr. Wickes reminds British firms that the Federal and State Govern- 
ments and the Municipal Councils are important buyers of machinery 
and material for public works. 

Chili.—The plans submitted by Don M. O. Corda for an electric 
railway between Santiago and Valparaiso have been approved. 

The plans and estimates submitted by Don M. Ibar for a telephone 
system in the communal district of Putü have also been approved, as 
have those submitted by Mr. G. Kenrick for a central generating 
station to supply electric energy to Talcahuano and the suburbs of 
Morro, El Arenal and San Vicente. 

Customs Duties.—According to decisions published in recent 
Customs circulars, the duties on electrical continuous photo-copying 
machinery imported into the Australian Commonwealth States are 
25 per cent. ad val. under the general and 20 per cent. under the 
United Kingdom preferential tariff. The duties on pocket electric 
lamps and battery cells for telephones are 17} and 10 per cent. 
under the general and preferential tariffs respectively. 


Oman (Arabía).—An American Consular report states that a 
500 kw. electric lighting plant in the residence of the Sultan of Lahej 
has been completed by Mr. N. S. Bayanker, who has also obtained 
permission to erect plant to supply current to private consumers, 
For the patter purpose he proposes to use two 30 kw. d.c. sets driven 
by oil engines. probably of German manufacture. The plant erected 
for the Sultan is said to be the first electrical machinery used in Oman. 
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Russia.— El ctric Traction Projects.—A consular report states that 
amongst new railways authorised bw the Government are the 
Moscow-Nergiev electric railway (47 miles in length). the St. Peters- 
burg-Oranienbaum, double-line ordinary gauge line (27 miles). 
and the Oranienbaum-Krasnaya Gorka line (14 miles). 


Russian Hydro-Electrie Works.— 1t is announced that Imperial 
sanction has been given to the contracts with Mr. Charics Stewart 
for the lease of Crown lands in the neighbourhood of Lake Gokcha, 
in the Caucasus, for erecting hydro-electric works. 


Spain.— Electric Supply and Traction. —X consular report on the 
industries and commerce of Spain in 1911 states that there are signs 
of foreigu capital being more strongly attracted than hitherto, 
amongst the branches of industry favoured being electrical enter- 
prises and railways. 

The most importent of such cnterpriscs initiated during the year was 
the Barcelona Traction, Light & Power Co., a Canadian company formed 
to link up Barcelona with the neighbouring industrial centres by electric 
traction, end to supply current for light end power to towns in the Ber- 
celona district. The cepital is ebout £8.000.000, 

Imports.- Imports of dvnamos, electrical instruments, induction coils, 
&e., were valucd at £418,889 (compared with £348,889 in 1910 and 
£352,592 jn 4909), end incandescent lamps £137,778 (compared with 
£08,148 and £82.963). Dynamos, electrical instruments, &e.. from 
Germeny in 1910 were valued at £266,222 (compared with £206,222 in 
1909), from France £15,185 (£16,222) and Switzerland £20,148 (£19,481). 

Sydney-Auckland Submarine Telegraph Cable.—'lhe ce.s. ©“ Silver- 
town ` left the Thames last week for Sydney with 1.400 miles of cable 
on board for the Commonwealth Government, This cable the 
Silvertown " will lay between Sydney and Auckland (N.Z.) 

Turkey.—‘‘ The Near East " states that. upon the completion of 
the City power station now in course of erection at Constantinople. 
30 miles of the tramways of the Soci^té des Tramways de Constanti- 
nople are to be electritied. 

Concessions have been secured by a German company for the con- 
truetion of 12 miles of tramways in Galata avd by a Frensheompviy for 
tramways and electric lighting at Browesa. It is further stated that 
firms other than German who endeavour to secure env important elec- 
trical contract in Turkey have many difficulties put in their way. 

The © Financier” announces that the Germen Bonk has offered to 
return to Lenz & Co. their deposit of £135,005, paid to the Turkish Finan- 
cial Offices, if they refrain from using their concession for the construction 
of the Bosphorus Electrie Railway. ‘The construction of the railway, with 
£1.600,000 capitel (chiefly French and Belgian) is said to be assured. 

Uruguay.-—1t is announced that the Legislative Chamber on Tues- 
day adopted the. Bill for the nationalisation of all electricity supply 
works in Uruguay. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Tenders are invited by the Commonwealth of AUSTRALIA for the 
supply and delivery of aswitchboards at Adelaide ; a common battery 
multiple switchboard at Melbourne, a switchboard at Perth, and 100 
common battery table telephones at Adelaide. Tender forms, 
specifications, &c., may be obtained at the Commonwealth Offices, 
72, Victoria-street, London. S.W. See an advertisement. 


HaMMERSMITH (London) Borough Council invite tenders for the 
supply of alternating current motors, Specification and form of 
tender from the borough electrical engineer (Mr. G. G. Bell), 85, 
Fulham Palace-road, W., and tenders to the town clerk (Mr. Leslie 
Gordon). Town Hall. Hammersmith. W.. by 4 p.m. Sept. 25. 

Tenders will be received at the General Post Office (LONDON) 
until noon, Oct. 14, for the supply of Swedish, Norwegian, Finland 
or Russian red fir telegraph poles; also for ereosoting. &c., telegraph 
oles, Forms of tender from Mr. G. Morgan. controller of stores, 
17-19. Bedford-street. London, W.C. 

Loxpow County Council invite tenders for electric spark-gaps in 
brick cells for sub-stations. Conditions of contract, &c.. from the 
County Hall, Spring Gardens, S.W., where forms of tender, &c., may 
be obtained. Tenders by 11 a.m. of Tuesday, Sept. 24. 


LossiEMOUTH Council require tenders by noon Sept. 28 for two 
40 p.H.P. gas engines, with suction gas producer plant, two 25 kw. 
dvnamos, booster. battery, crane, overhead mains and lamps. Speci- 
fication. &c.. from the Town Clerk. 

WonRTHING Corporation require tenders by noon Sept. 23 for supply, 
laving. &c.. of eoncentrie vuleanised bitumen sheathed cables and 
suppl v. erection, &c.. of two switchboard panels. Specifications, &c., 
from the Electrical Engineer. 

Watrorp District Council require tenders by Sept. 30 for supply 
and erection of a small electrically-driven pumping plant for the 
drainage and sewerage works. Specification from the Engineer. 
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ASHTON-UNDER- LYNE Guardians want tenders by first post, Sept.24: 
for the installation of an inter-communication telephone in the Union 
Offices, Particulars from the Clerk. 

MANCHESTER Tramways Committee require tenders by 10 a.m., 
Oct. 1, for supply of permanent-way points, tongues and hardened 
steel centres. — Specifications, &c., from Mr. J. M. McElroy. 55, Picca- 
dilly, Manchester. 

West DERBY Guardians want tenders by Sept. 24 for 12 month’ 
supply of electrical materials, iron, oils. colours, &c. Forms of 
tender, &c.. from the Clerk. Brougham-terrace, Liverpool. 


The Lancashire & Yorkshire Railway Co. want tenders by 10a.m., 
Sept. 25. for the erection of electric sub-station and battery station 
buildings at ORMSKIRK. Specification from the Engineer. Hunt's 
Bank. Manchester. 


NUNEATON Council require tenders by Sept. 30 for cast-iron and 
steel pipework valves and accessories. Specification. &c., from the 
Borough Electrical Engineer. 

Tenders are invited for the supply of two vertical sets of electrically 
driven rotary pumps to the city of MELBOURNE (Australia). Speciti- 
cation. plans, &c., may be obtained from the agents for the City 
Council, Messrs. Mellwraith, McEacharn & Co. Propty. (Ltd.), 
Billiter-square Buildings, London, E.C. Tenders to Chairman by 
2p.m., Oct. 2, Electric Supply Committee, Town Hall, Melbourne. 


The Chief Commissioner of NEw SovurH WALES Government 
Railways requires tenders by Oct. 2 for supply of six 1,000 kw. sub- 
station units, and by Oct. 16 for two 5 ton electrically driven travel- 
ling cranes and a jib crane and machine tools for Randwick workshops. 
Specifications from the Electrical Engineer, 61, Hunter-st, Sydney. 

Tenders are invited for public electric lighting in MADRID for 
15 years. Particulars are given in the ** Madrid Gazette ” of June 23. 
Tenders to the Municipal Authorities before October 24. 

The Public Works Department, Madrid. will receive tendera until 
Nov. 9 for the construction of an electric tramway in Vico and 
LAVADORES; and until Nov. 11 for a cene: ssion for th» co struction 
an working of a1 electrice tramway i1 M\DRID. 

Tenders will be received until Oct. 21 at the Bureau de la Mairie, 
Canea (Crete) for a 50 years’ concession to construct and work an 
overhead system of electric tràmway3 in CaANEA district. The 
“ Official Gazette," of June 22, containing particulars may be scen 
at 73, Basinghall-street, London, E.C. 


Rosario (Argentina) Municipal Council invite tenders for a second 
system of electric tramways, including their construction and 
working. Tenders by 10 a.m. Oct. 15. 


Tenders are invited by the Belgian State RailwayAdministration, 
BnvssELs (unti! Oct. 2) for sundry electrical materials, stores. &c. 


NAPIER (N.Z.) Borough Council require tenders by Dec. 30 for 
supply of series or turbine centrifugal pump (with electric motor) 
capable of delivering 830 gallons per min. through 2.000 ft. of 12-1n. 
c.i. pipe into a reservoir at a height of 160 ft ; also similar pump and 
motor for delivering 415 gallons per min. through 6,850 ft. of 12-in. 
c.i. pipe at a height of 315 ft. Alternative proposals will b received 
by the Council embodying any alternative plant or any suggestions 
which may tend to an improved design. Only goods of British 
manufacture will be accepted. Sp2ci'ications may be seen at 73, 
Basinghall-street, London, E.C. 

Tenders will be received until Sep. 28 at the Kungl. Vattenfalls3- 
tyrelsen, Stockholm, for supply at Porsvs electrie power works of 
four electric travelling cranes (50, 30. 80 and 25 to 30 tons lifting 
capacity respectively). 


TENDERS RECEIVED AND ACCEPTED. 

Aberdare Council have accepted the tender of the Lancashire 
Dynamo & Motor Co. (at £4439. 5s.) for the supply and erection of 
additional generating plant, and that of Wm. Griffiths & Co. (at 
£45,870) for the construction and equipment of electric tramways, 
including the rail-less routes. 


The tender of the United Electric Car Co. has been accepted by 
Burnley Council for the supply of 10 top-seat bogie-car bodies and 
top covers and 10 pairs of Barnsley maximum traction trucks at 
£555 each and £120 per pair. respectively. The tender of the British 
Thomson-Houston Co. has also been accepted for the supply of 10 
electrical equipments (two G.E. 58 four-turn motors and other appa- 
ratus) at £280. 14s. each. 

Shoreditch (London) Council has accepted the tender of Siemens 
Bros. & Co. for re-insulating with paper and lead a quantity of old 
rubber insulated eab'e at £189 per mile for 0-15 cable and £278 per 
mile for 0:25 cable. 

Halifax Guardians have accepted the tender of the General Electric 
Co. for the supply of a portable X-ray switchboard to work coils at 
the Halifax Hospital, also for a tube stand with attachments. 
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The Infirmary Committee of the Croydon Guardians have accepted 
the tender of R. Waygood & Co. (at £647) for installing two electric l PATENT RECORD. 
There were 12 tenders from 11 firms, and 
SPECIFICATIONS PUBLISHED. 


lifts at the Infirmary. 
the amounts varied from £576 to £840. 


Maldens and Coombe Council have accepted the tender of Rivers 


Smith for wiring the municipal offices. 
Brighton Guardians have accepted the tender of H. J. Galliers for 


electrical fittings at £42. 
The tender of Halley’s Industrial Motors (Ltd.) has been accepted 


by Walsall Council for the supply of a 34 H.P. motor-tower wagon. 
Rotherham Corporation have accepted the tender of the Reason 

Mfg. Co., Brighton, for the next year's supply of electrolytic meters. 
Bolton Watch Committee have accepted the tender of B. Bleasdale 


for electrical fittings. 

Newport (Mon.) Council have accepted the tender of Edgar Allen 
& Co. for special track work for the tramways at £665. 

Bermondsey (London) Council has accepted the tender of Davidson 


& Co. (at £20) for the supply of an electric fan. 

Rosario (Argentina) Municipality have received the following 
tenders for arc lamp carbons :— 

India Rubber, Gutta Percha & Telegraph Works Co., $16,450; Cia 
Industrial de Electricidad, $17,380 ; Siemens-Schuckert (Ltd.), $18,135 ; 
Buxton, Cassini & Co., $19,480. 

Government Contraets.—The following contracts were placed by 
the British Government Departments during August :— 

India Office.—Marconi's Wireless Telegraph Co., wireless apparatus ; 
Siemens Bros. & Co., cable, and transmitter parts; J. Stone & Ce., 
dvnamo; Lancashire Dynamo & Motor Co., electrical plant; Peel- 
Conner Telephone Works, telephones, &c. 

Crown Agents for the Colonics.—Chloride Electrical Storage Co., train 
lighting cells; Babcock & Wilcox end Stothert & Pitt, electric cranes ; 
Bullers (Ltd.), telegraph poles ; Western Electric Co., telephone switch- 
board. 

H.M. Office of Works.—A. E. G. Electric Co., Radium Electric Co. and 
Pope’s Electric Lamp Co., electric lamps; Galbraith Bros., erection of 
museum and Victoria telephone exchanges. 

(General Post Office.— British L. M. Ericsson. Mfg. Co., protective appa- 
ratus, telephone apparatus; Gill Telegraphic Appliances Synd., tele- 
graph epparatus ; London Electric Wire Co., telephone cable and eppa- 
ratus; Automatic Telephone Mfg. Co., telephone apparatus; Siemens 
Bros. & Co., telephone apparatus, telegraph cable and dry cells; Western 
Electric, telephone cable and epparetus and telegraph cable, and tele- 
phone exchange equipment et Brixton, Gerrard. and Walthamstow 
(London, Bootle and Hillhead (Glasgow); British Insulated & Helsby 
Cables, telephone cable and zppzratus; Johnson & Phillips, telephone 
cable; Callender's Cable & Construction Co., telephone cable ; Albion 
Clay Co., ducts; J. Bourne & Co. insulators ; T. W. Leach, Bullers (Ltd.) 
and F. W. Cotterill (Lid.), telegreph ironwork; Evre Smelting Co., zine 
rods; Shropshire fron Cos Dorman, Long & Co., and R. Johnson & 
Nephew, telegreph vire; R. W. Blackwell & Co., lattice masts for St. 
dust wireless station; J. Mowlem & Co. lines of pipes, Hounslow, and 
earthenware Cucts, Coinbill and Leadenhall-street (London); G. Bailey, 
lines of pipes, North Shields; Airds (Ltd.), ditto, Sheffield : Peel-Conner 
Telephone. Works, telephone exchange equipment, Barrow-in- Furness 


BUSINESS NOTICES. 

The British L. M. Ericsson Mfg. Co.. of London and Beeston, Notts, 
have appointed Messrs. Watson & Whyte, of 19. Waterloo-street, 
Glasgow. to be agents in Scotland for the sale of their telephone 


The following abstracts from some of the specifications recently published have been specially 
compiled by Messrs. MEWBURN, ELLis & Pryor, Chartered Patent Agents, 70 and 72 


Chancery-lane, London, W.C. | 
Whenever the date applied for differs from the date on which the application was lodged at 


the Patent Office, the former ts given in brackets after the tille. 
1911 SrBC:FICATICNS. 
16.858 Western EtEgcTRIC Co., Lro. Wirins of contacts of telephone switches, 
18.212 BLACKETT & MOUNTAIN. Protecting coverines for electric conductors or cables. 
19,065 BRITISH INSULATED & HELsBY CABLES (L7p.) AND Moore. Telegraph instruments. 
19,084 Sıemens Bros. Dynamo WorkS, CROWLEY & Gowan. Regulators forelectrically- 
driven ring-spinning and doubling machines. (Addition to 23,641.10.) 
19,085 SigugNs Bros. Dynamo Works. CROWLEY & Cowan, Regulators for electrically- 
driven ring-spinning and doubling machines. 
19.194 Van RApEN & Co.. & Metz. Electric battery lamp. 
19,312 Tate & MoNKHOUSE. Arc lamps. 
The conjunction of cords or wires with electrical apparatus. 


20,342 Day. C 
20.718 Barr. Electric shade-carrier tongs. 


21,772 Quain. Alarms for preventing theft. 

23.080 PLEDATH. Coin-freed mechanism for telephones. 

23,950 WonsLEv. Carbon feeding mechanism of arc lamps. 

24.017 Newitt & FLETCHER. Electrical heating or cooking apparetus, 

24,668 SCHMAHL & Macic APPLIANCES Lro. Electrically-operated portable vacuum 


cleaners and the like. l , 
Holders for incandescent electric “amps. 


26,601 Jutius Sax & Co., & CoLtis. | t 
Relates to holders intend-d for use in places where there is a krge amount of 


vibration, such as on motor cars. A further yielding action is provideu in addition to 
the spring plungers by arranging the block or interior piece which carries the fingers 
so that it can slide inwards against the action of a separate spring. 


27.150 NacBL. Sparking plugs. (6 12.10.) 
27.862 BooTH & BootH. Scries system of incandescent lamp lighting. 
28.451 Spencer. Illuminating devices for desks, counters and the like. (27,12,10.) 
28,872 Pearn. Electric fuses. 
The fusible conductor is sub-divided 


Relates to safety fuses of the enclosed type. ° sibl 
into a number of sections, each of which is contained within a separate compartment 


or tub», formed of any suitable non-conducting substance, having a filling-in material 
between the fusible connection. its terminal erds and the confining envelope. The 
units thus formed are erouped together and firmly attached at their terminal ends to 
a carri?r consistine of heavy metal blocks fixed and supported on a suitable bridge 
pisc? or central stem of strong non-conducting material. 
1912 SPECIFICATIONS. 
330 ScHtrttz. Oil-immersed electrical switches and circuit breakers. 

Consists in using oil of low viscosity, the switch being provided with a screen below 
the contacts through which any carbonised particles of oil can sink to the bottom of 
the tank. A tray is provided a short distance above the oil level with a downwardly 
projecting rim carried below the surfac? of the oi!; this tray collects the smoke 
rising from the oil, and any carbon particles deposited thereon will be washed away 


when th? switch is subsequently operated. 
1.626 MUIRHEAD & MUIRHEAD & Co. Electric condensers and artificial line. 
According to this invention, instead of using shellacked paper in combination with 


paraffined paper as the dielectric, better results are obtained by coating with shellac 
or other suitable insulatine material having a positive temperature coefficient. either 
the whole of the tin or copper foils us:d in the condenser or such number or portion 
of th2 foils as will neutralise or compensate for the negative coefficient due to the 
paraffined paper employ:d. 
2.063 Rarrety. Means for heating liquids by the air of electricity. (16 2.12.) 
3.366 Frei. Proc2s3 for electro-plating non-conducting articles. 
3.586 Inaris. Electric-flash sienalling apparatus for military. naval, and other purposes. 
4.851 PorirAK. El:ctrically-heated clothes or portions of clothing. (17 3/11.) 
9.9387 Ha»»bEwN (CopEMAN ELECTRIC Stove Co.). Controlling: means for electric cooking 
apparatus. (Divid:d application on 22,001 11. 5,10 12.) 
6.062 Kourkine. S. arkine pluvs. 
6.116 HiLpzsRAND & Knorr-Bremse Axt.-Ges. Drivers’ brake valves for electrically 
and pneumatically controlled compressed-air brakes. 
9.484 Dg MARE. Ozone-generatine and air-filtering fan. 
11.372 Porpes. Portable electric battery lamps. 
(128 11) 


15.281 KORTING & MATHIESCN AkT.-Ges. Arc lamps. 
Relates to arc lamps fitted with more than one pair of carbons. The invention 


consists in means for locking the pair of carbons about to be us:d, so that although 
the change-over is operated mainly by a mechanical device, the pair of carbons about 
to be us2d cannot advance until also rel?as* d by an electrical lock on the change-over 
d»vic» This is excited and kept in action by the current flowing through the pair 
of carbons in usz. The carbons in uses, having been gradually consumed until the arc 
breaks, the electrical lock c2ases to be in action, the s«cond pair of carbons about to be 
used are now released as th? failure of excitation of the electrical lock finally liberates 
the chain wn2elon which th? mechanical release also op:rates, and the pair of carbons 


at onc» d?scond to mak? contact. 
15,835 ROBERT BoscH (FIRM oF). Sccket terminal for electric conductors. (3.4,12.) 


APPLICATIONS FOR PATENTS. 
. Norg.—7 he undermentioned Applications (except those marked t) are not open to public 
Inspection until after acceptance of Complete Specifications. Those marked * are open for 
inspection 12 months after the date attached to them, tf they have not been published previously 
in the ordinary course. Names within parentheses are those of communicators of inventions. 


When complete Specification accompanies application an asterisk ts affixed. 
August 14. 1912. 


18.676 BAUMANN. Telephone system. (14 8 11, Germany.)* 
18,583 B.T.-H. Co. (G. E. Co, U.S.) Arc lamp electrodes. 

August 15, 1912. 
18.746 B. T.-H. Co. (G. E. Co, US) Electric Cranes. 
18,747 B.T..H. Co. (G. E. Cə., U.S.) Etl:ctric rectifying apparatus. 
August 16, 1912. 
Electric lighting and ignition apparatus of motor vehicles and 


end Salisbury. 


apparatus, 
Woodhouse Steel Casing.—Tho Linolite Co. have acquired from 
the Woodhouse Steel Casing Co. the solc right to manufacture and 
tell steel casing and fittings for same under the patents of 1906, 1909 
and 1911, and they are meking arrangements to supply large or 


small quantities. 


The * Journal."'— Part 214 of the“ Journal” of the Institution of 
Electrical Engineers is now ready, price os. Particulars of contents 
are given in an advertisement. 


Patent Development.— The proprietors of patent No. 18.954/1909, 
for “ An improved filament or resister for heating units or lamps," 


desire to make arrangements for exploiting same in this country. 
Applications to Messrs. Haseltine, Lake & Co., 7 & 8, Southampton- 


buildings, Chancery-lane, London, W.C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

Albt. Edwd. Martin ( trading as the Midland Electrical Supply Co.), 
39, Gt. Charles-street, Birmingham, has been adjudicated bankrupt. 
The first meeting of creditors will take place on Sept. 25 at 191, 
Corporation-street, Birmingham, and the public examination on 
Oct. 9 at the Court House. Corporation-street. Birmingham. 

An application for the discharge of Alfd. Sitch. electrical engineer, 
&c, 77, Brecknock-road, London. N.W.. will be heard at Bank- 
Tuptcy-buildings, London, W.C., on Oct. 22. 


18,764 HO & Horr. 
the lik». 
18.777 L4NcAsHIRZ Dynamo & Motor Co., McLeon & Wiro. Brush gear for dynamo- 


el:ctric machinery. 
18.8293 GorrscHALK & H. Aron ELEKTRICITATSZAHLERFABRIK G.M.B.H. Measurement of 


electrical energy.* 
18.810 GOTTSCHALK & H. ARON ELEKTRICITATSZAHLERFABRIK G.M.B.H. Electric meters? 
18,817 & 18,848 Urwarp. El:ctric clock systems. 
August 17, 1912. 
{8.839 LowrtH. Devic? for lockine electric incandescent and like lamps in thatr holders. 
18,893 PLour. Producing magnetic or electric fields. (Addition to 15,774,12. 18/8/11, 


Austria.) * 
Aueust 19. 1912. . " 


18.908 AucGorp. Flame arc lamps of magazine type. 
18.911 CorriNs & Cottins. Electrically heated kettles. saucepans, and the like. 

18.913 & 18,914 Brooxs & Hott. Dynamo:electric machines. (Addition to 26,880, 10.) 
18.922 WarLsEv. Mercury vapour lamp. 


18.980 Pace. Switches. 
19,000 Buttock. Méans for converting a current.* 
August 20. 1912. 


19.014 Jamieson. Wireless system to selectively call up stations. . 
19.038 MAGONDEAUX. Ignition systems for starting explosion motors. (20,3/12,France)* 


19,053 BELLING. Construction of electric kettles. 
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COMPANIES' MEETINGS AND REPORTS. 


—————— 


BUENOS AYRES PORT & CITY TRAMWAYS (LTD.)—At the meeting 
on Monday the chairman (Mr. Geo. Kitchin) said that there was an 
increase of £15,280 in gross earnings during 1911, due to the opening 
of the Avellaneda extension. The net protit (£16,256) was insutlicient 
to meet the interest on the first debenture stock and the extension 
first mortgage bonds by £8,£61. The ratio of working expenses was 
76:65, instead of (as they had hoped) about 65 per cent. and 79:22 per 
cent. in 1910. In the early part of the year they found that more 
capital would be required, and as it was impossible to issue share 
capital they managed, with some difliculty, to place further extension 
bonds to the amount of £66,900. The proceeds were not sufficient to 
meet our prospective liabilities, and therefore when last June the board 
was approached by the Lactoze firm, who had had the option on some 
of the preferred ordinary shares of the company with a proposal for a 
fresh option over the «whole of the unissued shares of that class, they 
decided that such option should be given. 


SOUTH BRAZILIAN RAILWAYS CO. (LTD.) —'l'he directors’ report of this 
company, which was formed in 1910 to acquire (inter alia) a tramway and 
to convert it to electric trection, and elso g concession for the supply of 
electricity in £he city of Curitvbe, states that the work hes not proceeded 
as smoothly as had been anticipated, and, owing to strikes at the works of 
the suppers of some of the plant and to abnormal rains during a pro- 
longed period last year, it has been found necessary to grant the contractor 
an estension of time until Oct. F for the completion of the works. 
Supplemental egreements have been entered into by which the contractor 
undertakes to provide the amount required to meet the coupons due on 


LC Oct. 1 on the debentures. Until that dete the contractor will work the 


tramway and the electric light svstem. 

UNITED ELECTRIC CAR CO. (LTD.)— At the mecting on Wednesday the 
chairman (Mr. Geo. Richardson) said that the profit (£15,267) was the best 
since 1907, although they hed been considerably handicapped by strikes. 
Their financial position wes exceedingly strong and enabled them to buy 
materials at the lowest possible prices and take advantage of any dis- 
counts, &c., and elso (where necessary) to take orders on extended terms 
of payment. Their order book was not very full; they could not rely on 
the home trade to keep them going. the orders in this country being very 
few, although they thought the time must be epproaching when Corpora- 
tions who had been running ears for 10 to 12 years would have to face the 
gradual purchase of new rolling stock to replace some of the earlier cars. 
Besides, some of the large English Corporations, who some time ago 
erected. works for the construction of new cars and repairs to their old 
ones, had realised that it would pay them better to buy their cars and 
confine their works to the repairs and upkeep of their rolling stock. If 
that was so, there wes bound to be a considerable English demand very 
shortly. ‘The foreign trade was slackening off, efter a fairly good run. 

YORKSHIRE ELECTRIC POWER CO.—.\t ihe meeting on Tuesday, the 
chairman (Mr. A. G. Lupton) said ihat despite the coal strike the com- 
pany's customers were kept fully supplied. with current, and were able 
to run their works and keep their hands fully emploved during the period 
of the sirike. "Ehe revenue for the past six months had slightly increased, 
principally owing to a steady growth in the horse- power of motors in the 
works of customers already connected. with the company's mains—- 
customers who hed found the supply satisfactory, and hed, therefore, 
increascd their use of current. They had a further 1,000 n.r. of motors 
for new customers waiting, and pressing to be taken on, from which they 
should get a further increase of revenue in the last quarter of this year. 
They had had a dificult vear, during which their growth had been checked, 
but the company was making real progress, and the directors were con- 
vinced that success was coming. He thought thet in spite of the extra 
cosis entailed they should earn ihe full preference interest this half-year, 
but in any case it was cumulative, and next year would show a great 
increase of revenue. Eighteen months ago the steady growth of net 
receipts seemed to be bringing the ordinary shercs within meesurable 
distance of a dividend. That, however, had been delayed by breakdowns 
of plant and by the coal strike ; but with the extre plant now installed and 
with the turbines fully at work again, before the end of the financiel vear 
their revenue would show a very considerable increase, and their costs 
per unit would be proportionately decreased. The necessity for making 
additions to the generaiing plant compelled the directors to ask for the 
sauciien of ¢ further issue of £50,000 6 per cent. preference camink 1t 
was proposed to erecta wesie heat station for the gnercion of electricity 
from coke-oven gas at Barugh, near Barnsley. That would be don: by a 
reparate company, the shares to be held by the Power Company. During 
the pest year there hed been a 20 per cent. increase in the amount of 
electricity sold from the power station, and the new waste heat station 
would give en independent supply, relieving the meins by feeding into 
them et their southern point, whilst the supply would be obtained et a 
lower cost of production, and would not be affected by the fluctuating 
price of coal. The equipment of the station would absorb £25,000. 
In reply to a shareholder, the chairman said the recent breakdown of part 
of the plant was due to an accident to some subsidiary piece of machinery 
while testing was going on, and as the plant had not then left the con- 
tractors’ hands, the coniractors without demur undertook to repair the 
damage themselves, and the Joss to the company, therefore, had only been 
the profit which would have accrued from the use of the plant if it had not 
been broken. 

The report and accounts were adopted, and at a subsequent extra- 
ordinary meeting it was decided to issue a further 10,000 preference shares 
of £5 cach. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


NEW COMPANIES. 


BAGDAD TRAMWAYS & ELECTRIC LIGHTING SYND. (LTD.) (124,213.) 
Reg. Sept. 12, capital £3,105 in 3,000 “ A " shares of £1 cach end 699 
“B” and 1,500 ordinary shares of ls. cach. to promote a company or 
companies for the construction and working in the Ottoman Empire or 
elsewhere of tramways, railways en! undertakings for the generation, 
distribution and supply of electrical cnergy, and to adopt an agreement 
with W. B. Cownie. Private company. First directors, W. Brodie and 
T. H. Evens. Reg. office, 3, Laurence Pountnzy-hill, B.C. 

EMANDA ENGINEERING CO. (LTD.) (124,255.) —Rez. Sept. 14, capital 
£1,000 in £1 shares, to carry on the busines3 of manufacturers of 
engines, machines, instruments, tools, &c., used in the electrical, 
mechanical, automobile, engineering and boiler-making trades, &c. 
Private company. First directors are W, E. Upton (managing direc- 
tor), F. Pratt and Mrs. R. Bradford (all permanent), Reg. otlice: 
Sumner-avenue, High-street, Peckham, S.E. 

LUMEN FITTINGS CO. (LTD.) (12+4.191.)—Reg. Sept. 10, capital 
£2,000 in £1 shares, to take over the business of a chandelier, gas and 
electric fillings manufacturer and art metal worker carried on by H. 
Hateley at Birmingham. Private company. First directors are W. V. 
Dunn, W. H. Ingall, J.P., J. E. Wearing and H. Hateley. Reg. office, 
154, Bromsgate-street, Birmingham. 


MORTGAGES AND CHARGES. 


DOWSING RADIANT HEAT CO. (LTD.)—Charce on 4-5, Dorset-square, 
Marylebone, dated Aug. 30, 1912, to secure all moneys due or to 
become due from the company to the London and Provincial Bank. 

HELLYAR & SONS (LTD.)-—Mortvage debenture dated Aug. 23, 1912, 
to secure £800, charged on company's undertaking and property, present 
and future, including uncalled capital. Holder, T. L. Hellvar. 

HYDRO-ELECTRIC LIGHT & CRANE CO. (LTD.)—Debeniure dated 
Sept. 9, 1912, to secure £50, charged on company’s un lercaking and pro- 
perty, present and future. Holder, L. Mallison. 

INDICATING PUSE & GENERAL MFG. CO. (LTD.)—D.benture dated 
Aug. 26, 1912, t» secure £100, charged on company's undertaking and 
property, present and future. Holder, W. J. Seton. 


STATUTORY RETURNS. 


CHILI TBLEPHONE CO. (LTD.)—The return to July 25 gives capital 
as £360,000 in £5 shares ; 66,000 shares taken up ; £5 per share called 
up and paid on 44,000, and £110,000 considered as paid on 22,000 
shares, Mortgages aud charges: nil. 

ECUADOR TELEPHONE CO. (LTD.)—According to return to June 26 
capital is £100,000 in £5 shares; 5,C00 shares taken up and £5 per 
share paid. Mortgages and charges : nil. 

PENARTH ELECTRIC LIGHTING CO. (LTD.)—Rcturn t» June 3 gives 
capital as £50,000 in £10 shares (2.500 preference). 2.500 ordinary 
shares taken up. £25,000 paid. Mortgages and charges, £15,937. 

PERTH ELECTRIC TRAMWAYS (LTD.) —Capital in return to Aug. 30 is 
£200,000 in £1 shares (100,000 preferred). All shares taken up and paid 
for in full. Mortgages and charges, £203,844. 


CITY NOTES. 
— P 


MEMORANDA (Sept. 19)\.— Bank rate 4 per cent. (since Aug. 29, 1912). 
Price of silver, 294d. per oz  Consols 74—74}xd. for money and for 
account. Consols Pay Day, Oct. 2; Stock and Shares Continuation 
Days, Sept. 25and Oct.9. Ticket Days, Sept. 26 and Oct. 10 ; Pay Days, 
Sept. 27 and Oct. 11; Mining Shares Carry Over Day, Sept. 24. 

Prices or MkTALs (London).—Copper, cash, 78}; three months, 
793. Lead, English, 22}—23; Foreign, cash, 223 ; three months, 21} ; 
Spelter, 271—211; Tin, English, 226—223; Foreign, cash, 224; three 
months, 221. Jron, Cleveland, cash, 67/6; three months, 68/41. 


ARMSTRONG, WHITWORTH & CO. (LTD.)—An interim dividend at 
rate of 10 per cent. per annum has been declared on the ordinary shares. 

BRITISH INSULATED & HELSBY CABLES (LTD.)—<An interim dividend 
at the rate of 8 per cent. per annum (less tax) has been declared. 

BROMLEY (KENT) ELECTRIC LIGHT & POWER CO, (LTD. )}—The directors 
have declared an interim dividend at the rate of 4 per cent. per ennum 
2s. per share), less tax, on the ordinary shares for the half-year ended 
June 30, 

DIRECT SPANISH TELEGRAPH CO. (LTD.)—The board have decided to 
pay, in addition to the dividend at the rate of 10 per cent. per annum on 
the preference shares, an interim dividend at rate of 4 per cent. per 
annum (tax free) on the ordinary shares, both for the half-year ended 
June 30, end pavable on Ist prox. . 

MADRAS ELECTRIC TRAMWAYS (1904) (LTD.) —This company's traffic 
receipts for the fortnight ended Sept. 15 were R.26,776 (increase 
R.2,452). Gross receipts from Jan. 1, were R.425,326 (increase R.47,478). 

WINNIPEG ELECTRIC RAILWAY CO.—A quarterly dividend on the 
capital stock (exclusive of recent iesue of new shares) at the rato of 


* per cent. has been declared, payable on Oct. 1, 
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LINE. vee 3 Inc. oe N j AGGREGATE. . 
E No Bff Amount. [5 D 
£ oo 
Aberdeen Corporation. ....| Sept. 2 151 2 t — "175 
ITrariG... eost ntn eereveee ” 
Anglo-Argentine .......... »  16| 50,815 | + H aL 
Ashton-under-Lyne ....... » 14 411 | — + 108 
AyrCorporation........ e » M 325 | — H 12] 
pama E E E E E » E "i + Sr 274 
ATTOW scacccesen seseo’ ee TI 
Bath Electric Trams, Ltd... m II 1.030 H H aoe 
Birmingham Corporation... » 14] 10,590] + + 58012 | 
Birmingham & Midland....| ,, 6 977 | + HEU 
Blackpool & Fleetwood..... iid 2c f 
Blackburn Corporation..... » 11 1,245 | — ep 
pelos Corporation ....... » 15 2,571 , + — 1.167 
ombay .sessesesseecsoee ug, 1 , 
Bournemouth Corporation .| S2pt. zr T 165 | 
Bradford Corporation ..... d + D ar 
Brighton Corporation ..... R Ed -— 
Bristol Trams & Carriage...|  ,, + 3 98 25] 
Burnley Corporation....... "E ES H 30 5 
Burton Corporation ....... $; 3 3 408 
ouy d uS oe LT 
alcutta Tramways Co. ... n s 
Camborne-Redruth ....... » T » e 
Cardiff Corporation........ Aug + `- 2 $51 
Central London Railway ...| Sept Te 7434 
City & South London Rly. . " Ls — 2308 
Cork Electric Trams Co....| » - — “oor 
Croydon ous uv S e " NS — 1198 | 
Devonport & Díst. Trams . z: ih 7 1'48 
Dover Corporation......... " Z ,587 | 
Dublin & Lucan Railway...| ;, = — Neo 
Dublín United ........... E — E 9 5? 
Dudley-Stourbridge ....... 2 4- ae 4 7 
Dundee Corporation ....... i + + 55 
East Ham Council......... » pel + i 
Exeter Corporation ....... 5 aa E 25 
Gateshead & Dist. Trams...|  ,, ES Z 170 
Glasgow Corporation ..... i i RN" 165 
Glossop Trams ........... : € = OS 
Gloucester Corpn.......... is ~ 807 
Gravesend-Northfleet ..... zs i 
Great Northern & City Rly.| — 4 E 2 
Greenock & Port Glasgow...|  ,, E 3 H5 
Halifax Corporation....... is Š 041 
Hartlepool Tramways ..... : at 
Hastings Elec. Trams Co.... j — Vk 
Hong Kong............... P da 
Huddersfield Corpn........ " - ie 
Hull Corporation ..... PEA | t + 
Ilford District Council . 222 ^ B E 
Ilkeston District Council...|  ,, = hd 
Mea iP aue Valor ades " 657 
sle of Thanet Co.......... : T: P 
ko eee ee ee S » = d 
eighley Corporation ..... T l 
Kidderminster & District - i E 
Kilmarnock Corporation a 26 
Kirkcaldy Corporation..... j 226 
Lanarkshire Trams Co...... f ra 
Lancashire United......... 55 65! 
“Leamington ............. s 22) 
eeds Corporation......... " ee 
Leic:ster Corporation ..... ; 5.290 
Leith Corporation......... h 2,670 
Lincoln Corporation....... í 19 
Liverpool Corporation..... j 62 
Liverpool Overhead Rly... " Pech 
Llandudno&Colwyn Bay Ry]? 1,035 
ondon County Council .. — 3676 608 
London Elec. Ry. Co...... i 47,994 
London United........... : | Ee 
westoft Corporation..... á 12,893 
Mi Corporation a 14 12 210 
D MAY PPP »" 14 2721 
Metropolitan Dist. Railway] un 
iq in Elec. Trams. - " P ES Hs 
iddleton quor visus 
Nelson ol poration eaea i 14 225 
ewcastle-on-Tyne k i 
?wport (Mon.). i4 cni is P 2 733 | 
orthampton Corporation M 13 748 || 
Idham, Ashton & Hyde M. - 255 
Idham Corporation....... » 15 Xen 
Bae WA Corporation i. 129 2,735 
ér A, E p " $ ee 
Peterborough z ; cee , j^ Qus 1419 
ortsmout ion: d. 2e 
Potes Corporations p MM j: 4.98 | 
reston Corporation... e : mii 
Rote iam Corporation ao 2 T 2) 985 |i 
e32y.... ee. i : 
Salford Co ion cee E P 13 397 | 
Shui Poli oe I 25 zm | 
PES ie arial hen, den p aci 
Shimsld C. REIP 6 3 1.851 89 
Siaor Tee Oe € 15 337 165,021 5,471 
2uth Mst Mean c MR ATE e ee es 
South $e Kaede 6 162 30,876 927 
uthampton,..... 555777 5 3l 33.775 2,037 
Southend Corporation. .... " ids SPA 1o 
aathport Tramways ..... S : "À 
Stalyb'dzə pn ee 6 42 11.059 330 
underland SEA e 00 
underland Da T : 934 4 
wansca Trams .......... 18 812 | 
Swindon Corporation" "' 6 38 53 
Taunton sea. P ie 4 a | 
yn2mouth and District" 5 
ynesids ih a à Se 2 | 
allassy Corporation 2^ I 22 83) 
Walsall Corporation i 14 73 485 | 
sas Corporation ,.. i L 598 I 
25 am C r e ° ee ee . 
Weston-supst-Mare Dott" 12 — 238 63.322 
Walverhameton Go, rr. 6 "m 12:337 
0 ver > "8^2 . 3 
Dresser den Corpn..... 1] — 7 ok 
y m "aln Dr MEME . P -— i puis — 
orkshire W.R, Trams .. + 113 35 [+ 
Yorkshire Woollen te pri pu de e cx ce UCET sees 
f$) These co ct. 6 1,146 + 1' 36 38,883 + 878 
m 
pa ae with the corresponding last year. ° Partly electrical 
+ §MinysSdays d Plus3 days $ Plus 2 dare 


.* No allowance has been made for accrued Interest. or redemption. 
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Last Price "RATE ? BusiNESS 
H Divi- NAME. Wed. | PERCENT Div jig D | WEEK TO 
% |pEND Sept. 18 | Yigrpep. Serr. 18. 
High-! Lows 
= ay est. | est. 
Electricity Supply. E s. d. 0 
10| 6/0 | Bournemouth & Poole Elec. Su» Ord.....| 9}—10} |5 7 0, Mar Sep| ,,.| , 
lo! 4/6 | Do. 4$perCent.Cum. Pref. ..........| 81-92 | 416 0 | Feb, Aug |; 10}! 10j 
1| 6/0 | Do.6perCent. Cum. Second Pref. ......| 101—101 | 512 O | Feb, Aug | 98j| ., 
St. | 44% | Do. 4j per Cent. Deb. Stock (red.) ......| 98 —100 4 10 O Jan, July ! ,, | ., 
5, 4/6 | Brompton & Kensington Elec. Sup. Ord...| 8$—91 | 5 9 6 | March...) 5| 23 
i 3/6 | Do. 7perCent, Pref. ...... esee 7381 | 4 6 0 Mar, Sept | 77 |. 7 
S^, | 4% | Central Elec. Sup. Co. 4% Guar. Deb. Stzk.| 97 —100 | 4 0 O , June, Dec 52 5 
5 2/6 | Charing Cross (W. End & City) El. Sup. Co.)  4$—54 [4!3 0 Feb, Aug; 47! |, 
5! 2 Do. 4j per Cent. Pref.....-.-cceceeese} 4—4} | 414 3 Feb, Aug] || |. 
St. | 49 Do. 4 per Cent. Deb. Stock (red.) ......| 94 —96 |4 3 OJ Jan, July | |. e 
St. | 43% | Do. 4} per Cent. Deb. Stock (red.)......| 100 —102, 4 8 3 T 4l ,, 
2/3 |. Do. City Undertaking 44% Cum. Pref...) 31—41 | 5 5 3 Jan, July | 4$ 
5| 2/0 |fChelsea Electric Supply Ord. ......... Her 41 --5 5229 arch ... i ae 
St | 44% | Do. 4} per Cent. Deb. Stock ‘red.)....] 98 —101' 4 9 0 ! June Dec | ,. | ft 
St. | 4494, Chiswick Elec. Supp. Corn Ist Mort. Db. | 834—924, 5 2 6, i 19 | 17% 
10| 6/0 | City of London Electric Lighting Ord.....| 17 —183| 4 6 6, Feb, Aug | 133) 424 
10; 6/09 | Do. 6perCent. Cum. Pref. ....... esw| 124-14 4 5 9 | Jan, July 129 | oe 
St | 5% | Do. 5 per Cent. Deb. Stock (red.)......| 118 —122 | 4 2 0 | June, Dec | 5: | °° 
St 44% | Do. 4} per Cent. 2nd Deb. Stock (red.)..| 99 —102! 4 8 O ' Jan, July 121] 133 
10! 8/0 !tCounty of London Elec. Supply Ord. ....' i0}—11t | 5 6 6| Feb, Aug | 113) 1l} 
10! 6/9 | tDo. 6 per Cent. Cum. Pref. ......... jj 116—121 14 19 0 Mar, Sept |... ! 
St. | 40, | Do. 4} per Cent. Deb. Stock (red.) ....| 106 —103 | 4 3 3 Jan, July | joi]. 2° 
St. | 44% | Do. Second Deb. Stock .........«....| 130 —103 | 4 7 6 | May, Nov. | 3 : 
5| ,. | Edmundson's Elec. Corp. Ord........... —H e | nns July | d iS 
.. | Do. 6 per Cent. Cum. Pref. ...... e, —34 ex ay. Nov. = 
St. | 430% | Do. 4i per Cent. Ist Mort. Deb. (red)..| 81 —87 | 5 3 5| , July ae ° 
3/0 | Folkestone Electricity Supply Co. Ord. .. ET 9 14 0, April, Oct S ii 
2/6 | Do. 5 per Cent. Cum. Pref. ....... 4¢—5+ | 415 O Mar, Sept Se i 
St | 44% | Do. 4} Ist Deb, Stock (red) ......| 92—95 414 3| Feb, Aug} j °° 
5| 5/0 | Hove Electric Lighting Ord. ....... ere j—8 513 O0 April, Oct KA i 
St. | 44% | Isle of Wight E. L. & P. Co. Deb. Stock ..| 83 —91 1413 0. — .. ad be 
5 4/0 Kensington & Knightsbridge Ord. ...... 7| —8 5 18 0 | Feb, Aug T t 
5! 60 Do. 6 per Cent. Ist Pref. ...... eee 5—5} |5 9 0! Jan, July ik ° 
| St. | 40? | Do. 4 per Cent. Deb. Stock (red.)...... 90—93 |4 6 0 se d ES 
St. 4% Kensington & Knetbe. Co. & Notting Hill 
Co. (Joint Station) 4% Deb. Stock (red.)..| 93 —96 | 4 4 b | April, Oct dn t 
St. 4195 Kei.t Elec. Power Co. Irred. Deb. Stock ..| 73 —82 | 5 !0 O ! Jas, July i5 Ty 
3| 1/6 | London Elec. Supply Ord. .......... e. 1—2} | 3 10 O |, Mar, Sept 4l vm 
5 3/0 Do: 6 per Cent. Pref. e*»9o092609€0o0qdt9*0e€^o 41—5 5 11 9 Mar, Sept d ze 
St. | 4% Oc. 4per Cent. Ist Mort. Deb. ........|. 99 —9 4 6 0, Jan, Juv |. "4 '3 
5, 2/0 | Metropolitan Electric Supply Ord. ..... St—4 | 117 0 | April, Oct) 4s) 3 
5 2/3 | Do. ipee oum D MO 4p—44. | 417 6, Jan, July | jË 
| St.! 419, | Do. 44 per Cent. Deb. Stock Ist Mort...| 99 —102: 4 8 0, June Dec | gei] gé 
St ! 3192 Do. 3} per Cent. Mort. Deb. Stock red.)) 85 —88 |3 19 6 | Jan, July i 
..| 440% | Midland Elec.Corp.forP.D.4} Ist Mort.Debs | 975—924 | 4 10 6 S UE i 
St. 4492 | Newcastle & District E. L. 4 Mt. Db. St. | 82 —87 | 5 2 6 T Ty i 
5| 2/6 | Newcastle Elec. Supply 5 per Cent. non- 
Cum. Pref. ....... —— € — , 44—1 | 5 2 6, Feb. Aug iis ds 
100! 449, | Do. 4i per Cent. Ist Mort. Deb. ......| 95 —97 | 412 Q9 , Jan, July P» $ 
100, 595 | North Metro. Elec, Power Sup. 5 Morts..., 101 —104 | 4 !6 0 | T lb : 
10' 6/0 | Notting Hill E. L. Co. 6% Non.Com Pre.[ 10 —11 | 5 9 0! 2 vele ds 
5| 3/0 |fOxford Electric Ord. ........ eese 5} —ł} | 516 0 | March.. a ry 
St. | 4% | Do. 4% Deb. Stock .......s+eseees,| 83 —92 | 4 7 0 - 9} T 
5} 5/0 | St. James’ & Pall Mall Elec. Ord. ........] 83-9 |5 7 0 | Feb, Aug Š 
5 3/6 | Dc. 7 per Cent, Pref. ........... ese] 63-74 | 4 16 6: Feb, Aug | "| °° 
St. | 34% | „Do. 3% per Cent. Deb. Stock (red.) .... 85 —88 (33 19 6 | Jan, July ks ss 
2/0 | Smithfield Market Electric Sup. Ord. .... 11—l£ E res Feb ....| 35| °° 
4| 4/0 | South London Electric Supply Ord....... 3 —3} 515 0 | April .. Hy s. 
St. | 5% Do. 5% Ist Mort. Stock (red.) ........| 98 —1001 | 419 9 A i: ve 
1| 0/82 | South Metro. Elec. Lt & Power 7% Ist Pret} li—1t | 512 0 | Feb, Aug 2e, er 
1/07; | Do. 6 per Cent. 2nd Pref. ............ R- 6 8 0| Feb, Aug M oe 
St. | 44% | Do. 48 Ist Deb. Stock (red.) ..........| 97 —1Ud | 4 i0 O| April, Oct; ** | °° 
| 1/3 | Urban Electric Supply Ord. ............ 1-1 v April, Oct Po see 
2/0 | Do. SperCent. Cum. Pref. ex3/- in Certs) 21 —J 3 6 6 | April, Oct 83 2. 
St.|4j9,| Do. 4} per Cent. Ist Mort. Deb. ......| 864—884 | 5 2 0 | April, Oct | O38) £8 
0/6 | Waste Heat & Gas Elec. Gen. Stations ..| 154—144, 16 17 6 | May, Aug. | °3,] "à 
5| 4/6 | Westminster Elec. Sup. Ord.............| § 8} —9 5.2 9 Mar, Spt 91 85 
5| 2/3 | Do. 4§ per Cent. Cum. Pref. .....,.... 5—5} |4 3 9 | Jan, July 53| ee 
Electric Railways and Tramway3. 
ll. Bath Elec. Trams Pref. Ord. ............ —h ee April ....| °° ee 
1} O/ Do. Sper Cent. Cum. Pref. .......... —H 6 3 6| Jan, July uis 2s 
St. | 44% | Do. 4k Ist Mort. Deb. Stock (red.) ....| 78 —83 | 5 12 O , April, Oct er ra 
St. | 44% | B'ham & Midland Trams 4j Ist Deb. Stock 91 —93 | 4 :6 9 | Jan, July as "e 
10; 4% | Bristol Tramways & Carriage Ord. ......| 61—7 |514 6, Feb, Aug) *''| °° 
10; 4% Do. Cum. Pref. ......... —— 744—71 |5 8 6 ei oe di 
St. | 4% Do. 4perCent. Debs.............. ...| 10) —102 | 318 5 | Feb, Aug i21 a 
! St. | .. | BritishElectricTraction6%Pf.Ord.NonCun; 12 —14 ee June, Dec ŽI 
Sti] — | Do Def. Ord. St......... eee] 6 --8 is is e .. 
St| 6% | Do. 6perCent Cum. Pref. ..........| 8) —)2 | 6 10 O | Feb, Aug | 35 + 
Stil. v Do. 7 per Cent. Non Cum. Pref, ......| 33 —tl T E ? is 
St | 5% | Do. SperCent. Perpetual Dabs. ......| 93 —101 | 4 19 0° April, Oct | PH |; 
St. |44% | Do. 4} per Cent. 2nd Deb. Stock ......| 8) —3} | 5 7 0' May, Nov| 83) 8? 
St. | 3% | Central London Ordinary Stock ..... wee 42 —73 |316 0| Feb, Aug| 22) 73 
St, ; 4% Do. 4 per Cent. Pref. Stock .......,..|. Gb —35 | 413 0, Feb, Aug 85 NR 
St 4192 | Do. 4} per Cent. Pref. .... osos | 103-119, 4 19! .. os ee 
« St. | 2% Do. Deferred Stock ..... ee esu] 27 —79 | 219 6 Feb .... 774 7 
100, 4% | Do. 4perCent. Debs..........4.6. tii} 19) —102 | 3 13 0. Jan, July | 19? | 102 
St. 14% | City & South London Rly. Con. Ord. ....| 33}-39) 3 3 3, Feb, Aig | 90) 334 
| St. | 5% | Do, 5 por Cant. Perp. Pref. (1821) ....) 10» —108. 412 6' Fe», Auz |o: | se 
|St| 5% | Do. (1890) sesesesesesesesererenen.| IOF —103 4 14 3 Feb, Aug 105 | .. 
SEI O% I Dor 41991) rerasane cones DEINE 103 —10314 i5 0, Fe, Aug] ace] e 
BE 5%. |) Dos (1993) deesset et iee Gas eeie .5] 132 —13t 14 15 0, Fed, Aug j 102i) .. 
St. | 492 Do. 4per Cont. Perpetual Debs. ..... 9) —101 319 0 Miy, Nov ° oe 
10! 6/0 | Dublin United Trams, 6 pər Cont. Pref. ..| 199—114 | 5 4 Ol Feb, Aug | ** | ** 
10; 7 Gateshead & District Trams Ord......... 8—39} | 617 0 " a . 
10; .. | Gt. Northern & City Rly. Pref. Ord. (4%).| 2 —2} e Feb, Auz | 25 -. 
71d.| Hastings & District Elec. Trams, 6% C.P. i— 24 Mar, Spt ee oe 
St. !44% | Do 4} Deb. Stock ....... ess]. 71 —76 | 518 6 | April, Oct | ** | ee 
e.. | Imperial Tramways Ord. .............4|. 33—4 o Mar, S»pt | ** m 
1 ee Do. 6 per Cent. Pref. sissies E ade owed 6 —5] ee Mar, Sept oe ee 
St. 143%] Do. 4) per Cent. Debs. .......0-2.0-., 720 —72 16 5 9, Jan, July | ** ee 
£5 | 2/6 | Lof Thanet E. T. & Lt. Sper Cent. Pref...) .2t—2t | 411 0| Mar, Spt | ++ | + 
St. 4% | Do. 4 per Cent. Dab. Stock ..........| 75 -8) | 5 0 O | Jan, July s . 
10! 5/6 | Lanarkshire Tramways .......... ees 9;—-10$ 5 17 O° Feb, Aug le T 
St. 57 Lancs Utd. Trams 5% Prior Lien Dab. Stk.| 81 —33 | 6 O 6 | Jan, July at .. 
St | 44% | London Electric 4% Dab. Stock ........| 95—97 |4 2 6 u 954| 96 
|St| 45% | Do. 4% Pref. .». eese ense] gp —33 |416 3| 82 .. 
10! .. | London United Trams, 5% Cum. Praf. ..| 44 —5l -» | Jan, July 4i 4 
st.| 4% | Do. 4per Cent. Ist Mort. Deb. Stock ..| 71 —75 1 5 6 0 , Jan, July | ?3 | 71ł 
St. oe Mersey Con. Ord. Stock corer ererseserteoe 4 —5 ee Feb, Aug ae ee 
1| 8:d.| Metropolitan Elec. Tramways Ord.......| 15-155 9 6 id HEEL? 
1 ee Do. Deferred eerececereeoeseeeseresees E -a .e April epe h Adis 
| 41 0/6 | Do. 5perCent Cum. Pref. ..........] d— 5 6 6| Feb, Aug| čj] i 
St |44% | Do. 4$ per Cent. Dab. Stozk..........|] 97 —9? | 411 Oj Jan, July 93), .. 
St 596 Do, 5 Cent. Db. Stock ee@eevoeseaeees 10) —103 4 17 0 .e ee ae 
St | 14% | Metropolitan Railway Consolidated ....| 62-63 | 2.11 6] Fed. Auz | 654 623 
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ELECTRICAL COMPANIES’ SHARE LIST. Continued. 
Price Rats | m. | Businass Jy Lastr] 


Prioe *RATE | p Businass 
* RATE pEND | Business Last ` Wod.. [rar canr,| VITIDEND SEK TO 
g LAST Ww ‘per cant.| Divi Weer to g Drvi- NANES Sept. 1&.|Ymtpso, DUR. Serr. 18 
Divi- NAME. Sept l8. ;YigtpmD Sept. 18. | [DEND —— —— 

| ae Tops ME: High; Low i High- Low. 
est. | est. St. | est. 

| Merops register Linda Stocks UM cM | 4 TH P AM sel UN ud 147 -149 | 5 10 “0 1474 
St. | 22% ' Metropolitan Rly ys A Se o ON Telegh. Cap. St....... = i ʻi 
s» pen me pees M cae ga epee Aug) az! 32 [100 28 Amer. Coll Trust $1,004 pe Cant Bis 391739 13:3 9^ Jan July [+ | 5 
t hd i " A : sl (TEREKEN * Ix P ws vt bag 
St Sf Be 3h percent DeventureStock-s--| 9 9 | 318 5 Jam July, Saf Sj. ds | Do, 4% Cons Bonds 1396 etsit 02 19:418 D| Mar Se | | 2 
I e eae 86 —88 3 19 6 Jan. July ms 5 5/0 Chili Telephone ee ee ee are. | | ee 97 oe 

St. 3 | Do. 3} per Cent. A" Deb. Stock .... _ 43 421 Be o Ist Mt.G Bds... 96 —98 520 Ni 961 

d'a coo tater eo] B s io BE AR) MICE ETE Wee oo Mee wel dic 
t. 4 WSEA [Bl ee ee wate seca ees s at *s590290060006009 xm ` | ay, ov e - 

St. Hi Do. Assented Ext. Pref. (Int. Guar. by 75 —77 4'10 | Feb, Aug 76}; oe l, i See ene Dre d pde MEE is — ny 315 6 | Feb, Aug t 

Und. Elec. Rlys. Co. of Lendon, 73) —5 1400 Jan July MEOS NS t 676, New York Telephone Co. 30 Yr. Bnds...| 1004 —101] 4 19 O | - 1018) 101 
er oye Do aver Cont ecu Renta) a oii e jam ub niu Oriental .......... «ce sees NUN BIET |4 7 Ol Avril, Oct | + | .. 

s do oe ee M voca ci 410 0 ' Mar, Sep. | (d ala] 10/1! Da Oper Gert. Cum. Pret 22220000 | betes | 418 9 April Oct| | 2 

St. 4% Do. Guar. Stoc : : = 0 » July | d. Deb. Stock...... | —99 . an, July | +: | .. 

3F prio, pec Du Dob: Stok Md ase | Jam July | 93! 95} St d$, Teloh. Gol of Eevat 44% Db. $ pw oa ke ] uly jur EET 

per Cent. Ditto ..... s. EX RES F s 5/0 | UnitedRiverPlatsOrd 1to190,000 ...... — i eo - A 
1,8 | Potteries Electric Traction Ord... ds La A I, o Fir hee d | ni $ 2 page de e pr end **.2090006 $i —5i | 4 9 0 ; June, Dec D 93 
sit de D. dive Gent Deb. Stock sss) igit 5.0 0, May, Nor, s n KS 2S Do Ap Deb St Rak lll 0H P3P € 3 0 Jan, July | ++ | .. 
3 p eaeceeece n uh is e ^ ` 
01 Di SM S. Met ^e Trams & Lte. 6% Cm. Pref. S ul > : Tán, July | er ns | Fi iai anvitiments: 

St. l pP | p A per Cent. 2 a. Snares”, ecce» : m B ae | 4i 4:1 | inanci nve | 
10 = U erg ec. ys. Lon etanes 93 10! 4 9° 0 y M ee 4 —4} 6 13 3 an, July os Ve 
ej» | Do. éd, dn. bds With Coup. 10 11117 90 —92 | 2 3 6 June, Dec | 92; 9!| s 3/ Globo quien. Investment 6% Cum. Pret. | v — fH, ($40 [35 HA . 
8 7% | Yorkshire (W.R) Elec. Trams, Ord. 2] b= 2 "zi cio So] Do @perCent Pret iiis) tats) 4 10 6 Sp.DcMrJu | 13%] À 
Si 1/6 Do. 6perCent. Cum. Pref. ...... «es 21 3 S 8 6| fan juy | 8!! .. | 10 6% | Submarine Cables Trust (Cert) ........| 128 —131 | 4 11 6; April Oct | CSI l 

St. 4j Do. 44 per Cent. Ist Debs. ecccsago os 7 an, 1 | | 

d i Colonial and Foreign Electric 
Electric Manufacturing, &t. xe "- Railways, Tramways, &c. | 

St. 4 Anchor Cable Co. 4495 Deb. Stosk s.e.. ; 71072, ve girls ase 51—5 5 2 0! April, Oct 5&4 5l 

l UA Aron cione Meter Ord. 24 ien "T 1i | 3 * d | April, Oct fi vs 5 2d | "pro eee Eum. Ist Pref. ae 5 : 5 8 6 pr Jy " a 
(EEEE E 7. 4 5 6 6 hi ee ee le 5 tes 9 99 es 9. i— 4 une, 

100. 5% Do. lst Mort. Con Db» Poses eso] 9| E i . oe | ee ESE! 4% Do. 4% Deb. Stock ....... erccces 100 —102 480 i01 | 100} 
l 0/6; - Automatic Telephone M&.Co. 6% sca 4 4 0 April, Oct | 3r 3h] | 4 7o co. Hk SD eee E 101 —103 | 4 16 0. x | 1021 101} 
| t Bl: ec ore Ck v0 wed Seal oie wees ly —1 kh 400 ee : i ° St. | aa Auckland Elec, Trams. 5%, Deb. (red.). i 103 —105 | 415 0 Jan, July ee | oe 

Ln | ER si Cables Ord.. m | : j4 e n ES 6 o. P 4/0 Brisbane Elec. Trms.Invest. m pera | dA 7 y : i 2 | May us ah ef 
5 3p Do. 6 per Cent. ERE S sii 102 —104 | 4 6 6 | Jan, s e [5 2/6 po: A CR. p : Certs.....' 100§—1034' 4 7 0! Jan, july pee 

St. a | Do. 4} per Cent. 3 o k 102 —104 | 416 O me ats | es t | 44% B ish Col bia EL.Rly.Df. Ord 143 —148 5.80 Mar, pt 145} 144 

St, 28 oes, Sea Mort, Deb. Stock su.s; 5. 102 —I¢ CA ee a m bee Bee roe els 120 —125 | 4 16 0 May, Nov | 122 | 120 

sue "iren momenton ieit Mebo 98 —5 [41i 6 Mar Au | | Bt 5% | Do 5% Cum. Perp. Pret. Stock 111117: I-A 49 9i Jan July Hi... 

— "T , Aug | ** | se $ 4 PEN € prii, e. | oo 

Britiah Westinghouse ene (Bey 10 (7 5146 : | ee | eof 40 do p 4 Per One t SO Debi, 103 —105 4 € 6! Jan, July |. .. | .. 

100. 6 De. 6 per Cent. S DOES 60 —63 |3 3 6 Jan, July , ©! | -. [100 4 d. Da diu Pere Con Deb St 27777] 101 —10314 2 6, * 102}: 101} 
Št d : Brush Bice Eng Co. Prior Lien Deb Stk 15 Z5 | 8 3 2 Mar, Sept oa at t St^ E Buenos ERR Trams Ist Mt. Db. 100 —102 | 4 18 0 Mar, Sept | ++ | -- 
Ge “De. 44°% Perp. $i D UR i 50 T m 4-0 | jan: ul "E = St. | 6% p i Port & City Tram, Ist Mt. 96 —100 | 6 0 0, Feb, Aug | 97 97 

AR NOU E ES G18 9 Jane Juy | idi ME Tramways (1 to 137,610) ......| 949b |5 6 0, Mar, Soot | «| «. 
s Aib E aid Cable Gum Preken e 4i—Sk 417 9 Jan, July; Sb > 5 ae c Se cent Cum Pret oom 38 —5d | 416 6 Jan, July UT ee 

St 44%! Do. 4 EME E ee ee eae. a aoe EYE TA ES Po. pehea Ist Deb, Stock (red.) .... See Jan July | di o 
1 1/6 ' Castner-Kellner Alkali Co. .. -... «esse 02 105 | 4 | sef t 00/6 Cape Electric Tram Shares ............ = oe T Pe 

St. ie Do. 4j per Cent. Ist mort. Deb. (red.).. MR há : : | feat pus e. =f 5153 City a uen ca Ayras Trams Co (1904)Sh. os 2 : is : Nine bee id = 
I 0f | ‘Bo, per Cont, Predosa n ATP [9 o Mb Oct | it | C EE SS | Colombo Tr. alin Se I MLDE S] 99 5 1 O| May, Now | Sèi 7? 

"xS "M $ ee ee B o i 
108 sk | "Do," S por Cant Ist Mort. Debs. (red)..] SE EAE s Jay | : SM Ol ere BE S Me 5% 100030 99 103 | 4 17 O; Feb, Aug | ++ | « 
o Sper deo "n | 1, year Coup. Bds. aesccesscsssecssece 
11 Dich Ker Meo. Gom Bet I ah | : P : | Seht ee ge is 100 5% HUS pee TIAE Co. 5 per Cent. 1st B6 —90 |510 0| June, De |. .. 
o per rbv I ee oe |  MOrt. Debs. wocccccccaceces besso 5 
——À 97 —100,4 10 0. an, July | ord 44—4 es ee ex 
s. b as emere No |e AR el ol ht og | eevee eal SH A euis 
ce*s9009909 1j — ee Feb, ug , ial ` Ty . ) d "t scc * an, uly ne 
p. 4 per Cent Mort, Deb, Stock (red.)| 64 —6 | $16 0, June, Dec | * | [St 2) | Lisbon Elec. Trams Ord nsn] Tate Ia the Puy ge aed 

M 4% | S per Cent, 2nd Deb. Stock aae] 24 —77 16 9 0 ot Td peti Da Bosca cn DEL OS 1—lt 416 O Jan, July | «| -- 

SO iur red Ses db [210 0) Jay July | ©) efi $e! Do, Sper Gent, Rem Mort. Debs. -... 93 —97 |5 2 6 Ee e 
A 3 Elis ie cene cum Pil. salwar 1172 700 july Ta dr Au * 2 | Madras Elec. Trams. 5% Deb. Stock.... 100 E 4 E ^ AD, as cpe, aa 

St 4% | | Do. 4 per Cent. Perp. a Mort. epe i e | : a 2 | ied July 10)... 100, 59 Manaos Trams & Lt. Co. 59^ Debs....... 1001 —102] 1 17 6) Feb, "Aug | | - 
o! 5/0 | General Electric (1909) 5% Cum. Pre b "Sept iiie 59^ | Manila Elec. Ry. $1,000 Gold Bonds. . 127 130.8 8 0 128 | 127 

4 per Cent. Ist Mort. Debs, ......| 92 —97 | 4 12 | Ma, Sep 124 122010 i} | Mexicc Trams. Co. Com. St....sseseceee im | ve 1024, 9°} 

st 4% | Do 4per 12]—13 |6!) 9 | Feb, Aug! 12H 100, $11, 5% Gold Bds} 931 —1004| 4 19 6 i 04]. 

5 5/0 | Henleys A e Lupus wa one pep. Age c o d ea a S “| (02 —104: $15 0; — Ll — | i04) 10 
nt. Fret. ... 2. ntn À i id ES * HOO. 674, | LO. Ovo W yr. Mort. BaS. .......... ‘ 

St iX Do Hi ber Cent. Ist Mort Deb. Stock..| 102 —101 i 413 o rac Sept i 12} liè 100 dio. Montreal St. Ry. Sterling 4l per Cent. 93 —101 | 490 | Feb Aug oe ee 

eg pic c UMP a) MIO he a rr MEL E | odo, (Nee Fac 10.2102 4 & 6 | ja pa 

10 5/0! Do. SperCent. pm AU vetas PME c lig’ oe | April, Oct | 954, . t. 41955 P th E! T aa Penda H—lH 1312 9 ay eire VENE: 

i 4% | | Do. ae eae bs. ip Die 80—83 |6 0 5 ys s | 0/6 , Pert AT ja See ee me ee 418 0 Jan, July | Y d 

5% johnson & Pniiips 3°% Ist Mt Deb. i-i April .. s oo St. | 5% | Do. Ist Mt. OCk 2. iy ca èii ; 
ational Elec. Construction RN UL AA rs Nov. D S 3/0 , Rangoon Elec. Trams. & Surely 7o 5151 |5 4 0 | a "o UM 
1 Richardsons, ea ae stu MA ue = May, Nov | «= EM x Do ie pu tt dri FL M TES A TAM 
phased dou uu dno, Jan, July | zo perdre fuse Mn dca re a iwa g oi zo EUIS 
5, | Simplex o du Cent. Cum. Pref mA vue UN "July 3 f.. op | Do. 30 7 Monde dE aS FAV 4 th —102;418 0 | i 1010 101} 

12: 12k Teiegrar notructo z . E | $ , s 1 5 cee Co ceesens 261 —26b | 3 15 0 i | ee) 

100 4% | Do. 4 per Cent. Deb. Bonds (1909).. ae 1 is d pane July 2h. 2 i Y | y auis EM EO P T Des St. 104} —106). 4 14 0 | June, Dec ra ior 
i Tr ue bts Or as buirn! had AP | 4 4 0° ee a Lf, St. | go | Do. b rer cent. Perp. Cons. Deb. eee 107 —109 | 4 ü o | Feb "Aug t i 

St 57 | Do. 5 per Cent hen ae ) io m | 3 is A June, Dec TOT . [100 4p, t Toronto Ry. Co. Ist Mt. 44% Ster. Bnds. 97 —99 | 4 | , 

f; er Cent. Ist Mort r Ed r ec oe 

100 443: Do. 4i percent EET oM aan eee erae Colonial ani Foreign Electricity 

100 5% 2 5 per Cent, 3rd Mort, Debs. Scrip.. ae ee iS e Supaly, &c. | 

19 12% | .o White & C». 6% Cum. Pref. Dr 1S és 7 m 0 | Apr, Oct ee ee Adel id Elec Supply Co. 6 6% Cu. Pr. e. $1—5 5 6 Ü Mar, Sept ee (x 
eee n JUI RUNE PE -i si | Apr, Oct! eej ++ Pee Di Ss Db Sk ee a | 1044 1961! S nu. a d as 
p" . Oper vent; Gum. Frek ies esso ees —60 » Novi © | e Bt) 5% M Cum] oe 14-12 5 di b ND 

uu dn aci EA m: | as Dee ti cem n ue de ak 

Telegraphs. e| 00 5&%° Da» SperCent. 2nd Mort Deb. Stock. 98 —10) | 5 0 0, Aprii Oct. | 643) =: 
í | X h . *oc 902» 7 —n 5 3 0 une, Dec. ! 3 lcutta „Elec. Supoly Ord. ere 7 —8 5 6 9 EN 55. 5 

0 50 ^ De S pr Cne Debs tred droite) 93A |S 3 0| jan AGN Ooh 68] 2 25 os Secum Pe S eee 448—558 4120, /— Ji. 95 

du 58 A aes Telegraph Jrd......... ca : : E E ANI 114). 113 TS $f | Calgary F Powar Co. 5°% Ist Mort. Bnds... iri 2} | : is E | uS 119 | 112) 

d. 305 Do. ARES *o690*2*099-9609025602899 pus 15 12 0 FMy.Ag.N | eJ P Tel A kp cde pi om: St. ee 21 —125 | 5 12 [6] | oe 124 $t f 

t e'srtpad o qolQi$.»a wenn Sea evel erg i ' * HOO $3} D»... /"^9, Cm Pf. Stock ....... ccc en 

St 4% Commarea! Cable 4 per Cent. Deb. Stk... m | - T 9 Ras o: | " e. [100 595 , Castner Electrolytic Alkali Co.(of U.S.A.) 95 —100 | S 0 O | Jan, July * à 

ib i a "pretence 10 per Gent 11:22 ce 2 14 3 | ob hus | ger e | Ee: | EE of Ontario $509 bds 954—971, 5 2 6 ee | 
5 2/0 Direct Spanisn Ord. «sss enae 2123 618 0° April, Oct | 5 3 St. | 59% Elec. PE ae ay Victoria 5 per Cent. 81 —84 | 519 O! Jan, July | + » 
3 25 Doct Us pet Ceat, Cum P Pr. Mob 734—939 ,518 6 | JaAp,]y.O. : $ 5 | Indian Elec. Sup & Trac. o RENI aa a. i1—2t a M y, Nov bade 

nite ui iud aide — - "990 fi w ay. LE E 

100 A Direct West India Cable aoe Db.(rd.), e zu 1 P | J2My, yO 132b 131} T» n Mone E rias [ea Ord. "Uo ies | 8 6 6 April, Oct | ++i + 

St 1 EE TIS Baz Sik di 78 101} : is : | | Sv | 101 l 10) HR E Kanon dauid. Power Co. 5% Geld wis re | 4 14 3 | n - | , 

St. 4?5 Do r Cent. Mort. Deo. Stk. (red.) n —13 | S 29. Ja.Ap, Jy,0 , iS l 134 S PEA Melbu ne È. & Co, xd sd P edo: 120 —125 | 4 0 0 es i ue | à 

St Fs Eastern dira EE "—"——— 98 —1051; 3 ‘3 c | Po Aog | m E MS elbour Ist Morte. Dab. Stock isha 102 —105 | 415 0 | Jan, July | ui 

» eT à ` he Mee s | orc ce e 2.8 AE A ) H ee "o | 

3 495 Easier S. Af. 4°, Mauritius Sub. Debs. 291521 | : " 0 in July E n | S% | Mexican, E Light Co. 5% Ist Mort. a? —89 |s120 July eel $ 

10: 9/0 2G. (of Copenhagen) with. GOUD Soci err | 5 12:0 | May, Nov EERE | Gold d Com. St......| 95 —98 | 4 1 6 |jnAp dins NE 

25 52/6 Indo-European ere ae ae ee erceene 87 —91 : S 10 0 Ja. A079! ee ee St. | $1 i joda i Cim Pref. St... A a dha 109 —]112 i 6 5 0 | May, Ne 97i 961 

100 5% fMackav Companies Common sesesosess| 68. —71 | 512 6 | la AD, y,O 5u ' St 2) Do.. 59? Ist Mort. Gold Bnds... 96 —93 ,5 2 0! Feb, go. 8l 
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The Tramwzy Conference. | 

CONFERENCES of engineering and scientific societies 
appear, at any rate during the present year, to be infectious. 
Thus, the three of more particvlar electrical interest in 
June last have beea succeeded during the present month by 
the meetings of the British Association, the Institute of 
Metals and the Municipal Tramways Association, whilst the 
last day of the month also sees the commencement of the 
Leeds meeting of the Iron and Steel Institute. The annual 
conference of the Municipal Tramways Association, held at 
West Ham this week, has proved a very successful gather- 
ing, both as regards useful information elicited at the 
meetings and also from the point of view of the entertain- 


| 


ment provided for the members. Two topics stand out 
prominently in the discussions that have taken place; 
namely, motor omnibus competition and the corrugation 
of rails. As regards the: former, the difficulty of the 
position does not appear to be quite realised by provincial 
tramway managers, but a little experience of Metropolitan 
conditions should remedy this to some extent. It is note- 
worthv, however, that an optimistie feeling appeared to 
prevail, the reasons being the uncertainty as to what the 
actual cost of operation of a motor omnibus will prove to 
be after a more lengthy experience of these vehicles, and, 
secondly, the universal feeling that the burden of road 
maintenance must be more fairly apportioned between 
those concerned, both in the wear and the repair of the 
roads. 


Rail Corpüratións: 


THE report presented by the Committee of the Municipal 
Tramways Association that has been investigating the 
origin of corrugations in tramway rails is probably the 
most valuable that has sc far been published, and it appears 
to bring the solution of the problem decidedly nearer—not 
so much by the actual determination of the cause of corru- 
gations as by the elimination of certain conditions which 
have hitherto been supposed to play an important part in 
the production of the phenomenon. Most noteworthy of 
these conclusions is that the composition of the rail is not 
the important factor that it 1s believed to be by Continental 
investigators. That the finding of the Committee is not 
universally accepted by engineers in this country, however, 
was evident during the discussion, Mr. S. SELLON reaffirming 
his belief in the composition of the rail as the predomi- 
nant factor, and he received support from others present, 
the absence of a representative of the manufacturers on 
the Committee and of an expert metallurgist being criticised. 
The report of the Committee is copyright, so that we are 
unable to give a full account of the valuable work that has 
been done by the members, but some of the findings and 
suggestions of the Committee will be found on another 
page of this issue. Those of our readers who are interested 
will doubtless obtain copies of the Report. This, it is 
pleasing to note, is the work of representatives of both the 
Municipal Tramways Association and the Tramways and 
Light Railways Association, several members of the latter 
body having been co-opted on the Corrugation Committee 
of the Municipal Tramways Association. 
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The Hiring of Motors. 

THE proposal of the Leeds Corporation to borrow £10,000 
for the purpose of letting out motors on hire appears to 
have raised a storm of protest on the part of local contrac- 
tors. We are somewhat surprised that this should be so, 
unless the conditions in Leeds are very different from those 
usual in other towns. According to the “ Yorkshire Post,” 
the opponents of the scheme contend that every. facility is 


already given by private firms, and that with an outlay of | 


£10,000 the Corporation could not give a service equal to 
that which they would displace. If that is so the con- 
tractors surely have nothing to fear, as the public will 
certainly take advantage of the service that is the best. 
On the other hand, we have alwavs understood that the 
contractor was averse to using his capital for the purpose 
of supplying motors on hire. Offhand, this does not seem 
an attractive line of business, and we should think it would 
be far better to leave it in the hands of the local authority. 
Of course, if the Corporation are about to carry on extensive 
wiring in addition to the hiring of motors, we can understand 
that the contractors would object, but we are not aware 
that this is the case. From the point of view of the pur- 
chaser there is also something to be said in favour of the 
supply authority undertaking this business. There must 
be many persons who would be willing to try the effect of 
the electric drive but who do not wish to purchase outright, 
or at all events until they are quite satisfied that the 
experiment will be successful. Moreover, motors supplied 
bv an authority to whom they are liable to be returned at 
any time are likelv to be more substantial and satisfactory 
than those sold bv small contractors, who may be influenced 
by discounts and who have little interest in the subsequent 
life of the plant. 


——9——— 


Electricity in Textile Mills. 

NOTWITHSTANDING its comparative vouth, the Textile 
Institute is showing considerable activity and is holding 
two meetings annually at which a number of Papers are 
read. The latest of these was at Hawick and was reported 
to some extent in our last issue. There is evidently plenty 
of room for an association of this kind, for there are very 
manv problems still unsolved in the operation of textile 
mills. Moreover, so long as rival methods of driving are 
seriously under discussion, it cannot be expected that 
electrie driving will make the progress it should, for mill 
owners are naturallv slow in making a change to a new 
system when electrical engineers differ as to its merits. 
The whole subject therefore requires careful investigation, 
During the last few vears, more than one attempt has been 
made in this direction, but without success. It will be 
remembered that quite recently a joint committee 
of the Institute and of representatives of the Institution 
of Electrical Engineers failed to arrive at any conclusion 
and decided that it would be better to leave the matter 
in other hands. -We hope that the Textile Institute alone 
may prove capable of dealing with these questions. This 
body has a Textile-Mill Driving Committee for the express 
purpose of investigating the comparative merits of steam, 
gas, oil, electricity, &c., for mill driving, and if only these 


questions can be considered in a proper way some authori- 


tative and useful information should be available by which, 
we are sure, the electrical industry would stand to gain 


very materially. 


Frequency Changers. 

THE subject of frequency changers 1s of more than 
ordinary interest to supply engineers in London, for the 
problem of linking up the metropolitan supply systems is 
interlinked in no small measure with that of transforming 
from one frequency to another. It is remarkable that the 
future should have been so little considered as to lead to the 
adoption of no fewer than eight frequencies in the London 
area. One of the beauties of alternating current, namely, 
easy transformation, is needlessly lost, as far as interchange 
of energy is concerned, by this prodigality of frequencies. 
Of course, in the early days a high frequency was adopted 
as a matter of course, and it would be unreasonable to ex- 
pect old ideas to be retained merely for the sake of unifor- 
mity ; but this is no reason why such frequencies as 46 and 
60 should be adopted as well as the more standard 50. 
Owing to this want of uniformity, any serious linking vp of 
the London undertakings would necessitate the use of 
frequency changers to a considerable extent. Such ma- 
chines present certain difficulties. These we shall not dis- 
cuss in this column, but we would refer our readers to an 
article on another page by Mr. C. TURNBULL, who alludes 
to the problems involved in the design of a suitable machine 
and describes à new frequency changer manufactured by 
the Lancashire Dynamo and Motor Co. 


— G  s 


Road Damage by Motor Vehicles.—In connection with the 
conference of local authorities of Surrey and Middlesex last 
week (referred to in our last issue) to consider how to obtain a 
contribution towards the upkeep of roads from the owners of 
motor omnibuses and other heavy motor vehicles, a committee 
is to be appointed to take such further action as mav be neces- 
sary. This committee will comprise 23 members, one from 
each of the local authorities represented at the conference. 


Soldering of Aluminium.—In a Paper by Mr. A. E. Tucker 
on “ The Joining of Metals," read at the recent autumn meeting 
of the Institute of Metals, the author discusses at some length 
the soldering of aluminium. He states that if the two surfaces 
of aluminium are cleaned with a certain flux, and if an alloy 
(solder) containing a high percentage of aluminium, with such 
addition of any metal as will reduce its melting point slightly 
below that of pure aluminium, is used, 1t is possible to obtain 
a satisfactorv Join that will stand even the hot steam test. 


Cable Interruptions and Repairs. 


Date of Interruption. Date of Repair. 
Latekia—Palura .................. May 26, 1910  ... 
Alhucemas —Penon de la Gomora Feb, 28, 1912 


Melilla —Chafarinas ide . Feb. 28, 1912 — 
Cadiz —Teneritfe............... ..... Feb. 29, 1912 — 
Jeddah—Suakim ..... ............ Mar. 4, 1912 == 
Chafarinas —Nemours ......... .. April 10, 1912 — 
Salonika—Lemnos ...... Nedeni April 18, 1912 ses 
Chio— Tenedos ...... .............. April 20, 1912 — 
Syra—Chio (1 and 2) ......... .. April 20, 1912 = 
Scalamova—Samos ............... April 21, 1912 — 
Marmariza—HBhodes............... April 21, 1912 = 
Bessika—Tenedos  ............... April 24, 1912 — 
Poulocondore— Pontianac......... July 5, 1912 — 
Cape St. James—Doson ... ..... Aug. 23, 1912 Sept. 11, 1912 
Oran—Tangier ... ........eese Aug. 30, 1912 Sept. 22, 1912 
Sharp Peak—Formosa ............ Sept. 6, 1912 — 
Tokyo Guam... ee s Sept. 10, 1912 ... — 
Seattle—Sitka ..........eseees .. Sept.12, 1912 .. Sept. 15, 1912 


THE ELECTRICIAN, SEPTEMBER 27, 1912. 1011 


———————————————————————————————————— eR TS 
expectations, the people turning out in large numbers and 


Royál Engineers (T.F.).—Lieut.-Col. and Hon. Col. to 
(Hon. Major in the Army) Andrew Bain, M.I.C.E., M.LE.E.,| showing great interest in the exhibition. Many sales of 
Retired List (T.F.) has been appointed Honorary Colonel of | appliances were made, and one of the most gratifying results 
the London District Telegraph Companies, Royal Engineers | was the large number of prospective customers thus reached. 
(Army Troops). The Company states that the number of orders taken for 
Second-Lieut, Arthur John Berry (from Ist Anglian Divi- | motor-driven appliances has fully justified the effort made. 
sional Telegraph Company, East Anglian Divisional Engineers, Electrical Progress in Canada.—According to the “ Cana- 
R.E.) has been appointed Second Lieutenant in the Ist East | dign Electrical News," the total mileage of railways electrically 
Anglian Field Company, East Anglian Divisional Engineers, operated in Canada was 1,224 miles on June 30, 1911. The 
R.E. : | number of miles added during the year ended June 30, 1911, 
Further Tabulation of Bessel and Other Functions.— The | was 175. The total number of electric light companies opera- 
Committee of the British Association appointed to consider | ting in 1911 is given as 418, of which 228 are in Ontario. The 
this subject, under the chairmanship of Prof. M. J. M. Hill, | number of lamps used is 23,530 arcs and 3,736,160 incandes- 
issued a report at the Dundee meeting in which they state that | cents. The amount of electrical energy produced for export 
their calculations have proceeded steadily during the year. | and for home consumption, under the authority of the Elec- 
Four sheets of tables of elliptic functions for four modular angles | tricity and Fluid Exportation Act for the year ended March 
are given, together with a statement prepared by Sir George | 31, 1911, was 793,162,316 units, the largest producer being the 
Greenhill, explaining the notation and mode of use of the tables | Ontario Power Co., of Niagara Falls, with 325,969,900 unita. 
for the various applications which may arise. These are | The total number of telephone companies on the same date was 
followed by tables of Ber and Bei functions. A short table of | 537. The total number of miles of wire is given as 687,728, 
these functions was printed by the Association in 1896. The | made up of 576,713 urban and 111,015 rural. The number of 
grant of £15 has been expended in connection with the Tables of | telephones in use was 302,759. The number of miles of tele- 
Elliptic Functions—the special purpose for which it was given | graph land lines operated by the Dominion Government is 
by the Association. The Committee desire to apply this year | 8,150 and of cables 256 miles. The number of miles of land 
for an increased grant of £30 which would greatly facilitate the | lines (by provinces) is Newfoundland 14, Nova Scotia 766, New 
work. The Committee do not feel justified in asking the Asso- | Brunswick 78, Quebec 2,120, Ontario 28, North-West Provinces 
ciation to print further tables this year, and are accordingly | 1,376, British Columbia 1,156, Yukon 2,612. In addition to 
reserving their report on the remainder of the work. the Government lines, there are nine companies operating as 
Electric Service Table.— The ** Electrical World ” remarks follows : The Great North-Western Telegraph Co., 10,726 miles 
that electric service is often desired in unwired residence build- | Of line and 50,568 miles of wire; the Canadian Pacific Railway 
ings, where the trouble and expense of installing wiring, meter, Co., ee miles of line, ope 87,703 Di. of wey the 
switch, &c., 1s beyond the means of the occupants or the value Western Union, 2,598 miles of line and 11.599 miles of Mox. 
to them of such service. To provide this class of residences the Temiskaming & Northern Ontario Railway, 294 miles and 
with a self-contained electrical installation which makes avail- | 2299 miles respectively ; the Algoma Central Railway, 214 
able the operation of a fan, iron, percolator, vacuum cleaner, and 517 miles ; the Grand Trunk Pacific Railway, 1,963 and 
sewing machine, reading lamp, &c., Mr. W. E. Clement, con- rue pn CERTA IR ee M PE ME de 
isis bul Mana ND de Le au miles ; the Transcontinental Railway, 313 miles of line. 


vised an electric service table. This is simply a standard 
library table arranged with four or more outlets or plug sockets | Tensile Tests of Copper and its Alloys.—At the annual 
located on the sides, where they are out of the way. In the | autumn meeting of the Institute of Metals, held in London this 
frame of the table is concealed an iron box containing the | week, Prof. A. K. Huntington contributed a Paper on “ The 
meter, main switch, fuses, wiring, &c., making the device a | Effect of Temperatures Higher than Atmospheric on Tensile 
complete and self-contained electrical installation, and provid- | Tests of Copper and its Alloys," summarising in 32 curves 
ing ready and convenient means of connecting household | results obtained at various times during the last 12 years. The 
appliances and lamps without the necessity of wiring the pre- | range of temperatures considered is restricted to such as might 
mises. Connection to the outside lighting mains is made | occur during the use of these metals and alloys in the arts, as 
through a run of conduit leading from the iron meter box | distinguished from the temperatures at which they are worked. 
through the baseboard and up the outside wall of the building. | Very pure electrolytic copper is taken as a standard for com- 
When installed this conduit is well earthed. Mr. Clement has | parison, and first of all various copper alloys are contrasted 
applied for a patent for this arrangement. with it. Broadly speaking, the alloys are found to have the 
A Travelling Electric Show.— To benefit those living in | 8#™¢ characteristics as pure copper. Contrary to what might 
villages at considerable distances from the showrooms in | have been expected, copper is the dominating partner. It has 
Rensselaer and Hudson, the Albany Southern Railroad Co. | è distinct mdividuality which is modified, but not extinguished, 
has inaugurated an “Electric Special.” This consists of à by the other metals. The curves for wrought iron and steel 
two-car train equipped with electrical apparatus, such as | 8'e compared with those for copper, and it is shown that the 
motors, pumps, mills, suction cleaners and washing machines. former are markedly different from the latter. As a result of 
It was scheduled for a stop of one day at each of the stations having to consider generally only cold tests of iron and steel, 
in the territory served. One car was devoted to devices | ¢2imeers are in the habit of reckoning the elastic limit as 50 
requiring motor drive for their operation—large and small | Pet cent. of the breaking load. It can be seen from the curves 
pumps (both direct connected and belt driven), coffee mills, | given in this Paper that this method of estimating the elastic 
bone and meat grinders, different types of electric washing limit is not correct for iron and steel at temperatures above the 
machines, and several applications of pumps for transforming normal, nor, as a rule, for other metals at any temperature. It 
windmill and house pumps to motor-driven outfits. The other | '8 fairly certain that engineers have hitherto expected a re- 
car, which was & standard goods car lined throughout with duction of elongation with an increase in the breaking load in 
white bunting, was arranged to exhibit to the best advantage | * &!Ven metal or alloy. They have been justified in this by the 
a full line of electrical devices for household use, counters being behaviour of iron and steel at atmospheric temperatures, and 
erected along the sides and ends. This car contained a | 2/80 at such temperatures as are used in the arts. That they 
demonstrating kitchen, including electrical range and oven, | ère not Justified in applying this rule to copper and its alloys is 
chafing dishes, coffee percolators, toasters, water heaters, &c., | Shown by the curves in this Paper. 
all connected and in use. Biscuits, toast, muffins, cake, candy, Electric Heater for Shrinking on Wheel Rims.—The 
coffee, &c., were made and served to visitors. Electric fans | “ Iron and Coal Trades Review ” gives an account of an appa- 
ratus of this kind in which a single or polyphase winding is 


and an ozonator provided the ventilation in a most satis- 
factory manner. The results of the trip were fully up to | embedded in horizontal radial grooves in an iron ring, made 
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of rolled strips of sheet metal and resting on a cast-iron 
ring of corresponding shape. The wheel rim is laid on the 
above iron ring without any clamping being required, the mag- 
netic pull and the friction between the heater and the rim pre- 
venting the latter from shifting its position. The current 1s 
switched on, and as soon as the rim is sufficiently heated the 
bodv of the wheel is lowered into it. Each heater will take 
several sizes of rims, the latitude being 4in. The windings 
are embedded in a mass of heat-proof material, to protect 
them against turnings, hammer scale, mill scale, &c., and each 
wire is insulated with asbestos yarn coated with hard varnish, 
asbestos being also interposed between the windings and the 
Iron or core, to resist perforation by short-circuiting. In order 
to ascertain whether the electric heater 1s economical, two holes 
of different depths, for the insertion of thermometers, were 
drilled in a 34 in. wheel rim weighing 53 ewt., two nicks being 
filed on opposite sides of the rim for the purpose of measuring 
the expansion by means of a micrometer. After the current 
had been switched on for 20 minutes, the temperature had 
risen from 20°C. to 232 C. on the under side and 228°C. on the 
upper BUG the resulting expansion. amounting to approxi- 
mately 4 in. It is worthy of note that two minutes atter the 
current had been switched off the temperature and expansion 
on the upper side of the rim were found to have increased—a 
circumstance which facilitates the work, since the rim does not 
begin to contract during the time the wheel body is being got 
ready for insertion in the rim. The fact that the expansion is 
somewhat greater on the under side of the rim than on the 
upper is an advantage, Inasmuch as if the wheel body will enter 
the top side of the rim, it can be lowered right down into posi- 
tion without binding and having to be driven home. The 
electric power required amounted to about 48 kw., 16:2 kw.- 
hours being required to produce the above expansion. Two 
of these heaters have been in use for some time at the 
Horde Works, where they enable from two to three times as 
many rims to be heated in a given time as could formerly be 
done with gas fires, the working cost being also smaller. 


Ignition of Gas by Electric Lamps.— It is stated in "^ Engi- 
neering News " that on account of the increasing use of portable 
electric mine lamps the U.S. Bureau of Mines recently made 
preliminary experiments on the ignition of inflammable gases 
by rupture of the miniature bulbs, while the tungsten filaments 
were incandescent. In all tests the filaments were glowing at 
the moment when the bulbs were broken. One hundred and 
thirty-one bulbs were broken in a mixture of natural gas and 
air combined in the proportion of 8:6 per cent. gas and 914 per 
cent. air respectively—the most explosive mixture. Also 45 
tests were made in gas and air mixtures other than the most 
explosive and varying from 3 to 12:4 per cent. gas. Mixtures 
containing as little as 5 per cent. and as much as 12-4 per 
cent. could be ignited by 1:5 c.p. bulbs (0:3 amp. at 3:5 volts), 
smashed while burning at rated voltage. Ninety-nine tests at or 
below the rated voltage gave 66 ignitions, or 66 per cent. Thirty 
tests at above the rated voltage gave 12 ignitions, or 40 per cent. 


Fire at Ilford Electricity Works.— We regret to have to 
record another interruption of electricity supply in the neigh- 
bourhood of London. At 1:15 p.m. on Tuesday last, during 
the dinner hour of the staff, a short-circuit or fault occurred 
in the engine room cable trench underneath the main switch- 
board at the Ilford Electricity Works. In a few seconds the 
flames and the arc spread along the cable trench, up the cables 
to the switchboard and to the roof, which quickly caught fire. 
The generating plant was at once shut down and the fire brigade 
summoned. Considerable damage resulted before the fire was 
extinguished, and it was about a quarter past 7 in the evening 
before a temporary supply was commenced to the centre part 
of the district; this provided the street lighting and allowed 
the Hippodrome, picture palaces, &c., to proceed with their 
performances. The full supply was restored on the following 
morning (Wednesday), temporary "bus bars having been run 
and the feeders, generator leads, &e., connected thereto. As 
showing the intensity of the fire, we may mention that the lead 
covering of the cables running to the switchboard was melted, 


whilst many of the switchboard. panels were cracked. Con- 
siderable inconvenience resulted owing to the tramway supply 
being stopped, but arrangements were made by about 3 p.m. 
for linking through to the East Ham and Barking overhead 
networks. The traction supply was again taken from the 
Ilford plant on Wednesday. In view of the extent of the fire 
great credit is due to the staff for the promptitude with which 
the supply was restored. . 


«The Influence of Impurities in * Tough-Pitch ' Copper, 
with Chief Reference to Antimony.’’—A Paper on this sub- 
ject was read by Mr. F. Johnson, M.Sc., at the recent meeting 
of the Institute of Metals. In continuation of a series of 
experiments carried out with a view to ascertaining the varied 
influences of traces of impurities on the useful properties of 
copper, the author has presented the results of experiments 
which have been directed toward the determination of the 
influence on copper of antimony and, to a less degree, of lead 
andtin. The following are the conclusions given by the author 
as a result of the investigation :—(1) Antimony up to 05 
per cent. has no detrimental influence on the hot- forging 
qualities of " tough-pitch " copper free from other impurities. 
It is even possible successfully to forge copper containing 
] per cent. antimony if sufficient oxygen be present. (2) In 
copper which has been “ overpoled," antimony tends to miti- 
gate the phenomenon of “spewing” during solidification. 
(3) “ Tough-pitch ” arsenical copper (0:4 per cent. arsenic) is 
slightly hardened for hot- rolling by the presence of antimony 
(0:2 per cent.), but otherwise its mechanical properties are 
slightly improved. (4) The mechanical properties of '* tough- 
pitch " pure copper after rolling and annealing are but little 
altered by small additions of antimony. The tensile strength 
is slightly raised, and the elongation is lowered. The slight 
gain in toughness is probably traceable to the greater soundness 
of the cast ingot. (5) With regard to the structural condition 
of antimony in " tough-pitch " copper, it exists in two forms— 
partly in solid solution (probably as dissolved Cu,Sb) and 
partly as an insoluble compound with oxygen (slate- coloured 
` oxidules "). Oxygen in excess exists as cuprous oxide (light- 
blue " oxidules "). The latter, together with the antimonial 
oxidules," form a ternary eutectic with the solid solution. 
(6) The addition of lead. to pure copper or arsenical copper 
causes the surface of a " tough-pitch " ingot to sink during 
solidification, Further poling, with the object of obtaining a 
level surface, is attended by the risk of rendering the metal 
` red-short." Like antimony and arsenic, lead tends to check 
'spewing." (7) The mechanical properties of arsenical copper 
(0*4 per cent. arsenic) at normal temperature are little affected 
by the addition of lead (0-2 per cent.). (8) The addition of tin 
(02 per cent.) to "* tough-pitch " arsenical copper is attended 
by an increase in hardness during hot and cold rolling, and an 


increase in tensile strength. The elongation is correspondingly 


lowered, but the toughness is unimpaired. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 

Mr. C. Turnbull contributes an article on “ 
(p. 1021). 

Messrs. J. H. Bowden and F. Tait conclude their article entitled 
“ Municipal Electricity Loans " (p. 1030). 

We give a complete account of the proceedings at the Conference 
at West Ham of the Municipal Tramways Association, On Wednes- 
day, Mr. H. E. Blain delivered his presidential address, Councillor 
S. G. T. Neumann read a Paper on “ Tramway Administration by 
Municipalities: a Retrospect and a Forecast." and the Interim 
Report of the Corrugation Committee was discussed. Yesterday 
‘Tramway Fares 


Frequency Changers ” 


(Thursday) Mr. W.J. McCombe read a Paper on ‘ 
and their Basis " (pp. 1034-1037). 

In connection with this Conference an interesting exhibition of 
tramway appliances has been held at the West Ham Tramway 
Depot (p. 242, COMMERCIAL & INDUSTRIAL SUPPLEMENT). 

We give Dr. W. H. Eccles’ recent British Association Paper en- 
titled `“ Certain Phenomena Accompanying the Propagation of 
Electric Waves over the Surface of the Globa " (p. 1015). 
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The Paper contributed by Mr. H. A. Mavor to the same Association 
on *' Marine Propulsion by Electric Transmission ” is given on p.1023. 
A serious fire occurred on Tuesday last at the Ilford electricity 
works, resulting in considerable interruption of the electricity supply 
and the tramway services (p. 1012). | 

Bethnal Green (London) Council have postponed until after the 
November elections their decision on the question of taking a supply 
-of electrical energy from Stepney (p. 1042.) 

Blackburn Corporation are recommended by the Borough Elec. 
trical Engineer to erect a new generating station (p. 1042). 

Interesting consular reports on the trade of Norway are abstracted 
elsewhere, and show the progress in the development of hydro- 
electric undertakings (p. 1045). 

Ta^ Fixed Price Light Co. have arranged to supply current (taken 
from the Corporation) to consumers in Wimbledon at a fixed charge 
per week or month, inclusive of rent of installation (p. 1044). 

Leeds Corporation are recommended to establish a department for 
hiring out motors, fittings, cooking and heating apparatus, &c. (p.1043) 

Municipal Loans.—West Ham Corporation have applied for sanc- 
tion to a loan of £13,600 for transformers and services (p. 1044). 

Barking Council have applied for authority to borrow £8,335 for 
-extensions of their electricity supply undertaking (p. 1042). 

An inquiry has been held into Bristol Corporation's application 
for sanction to a loan of £6,646 for their electricity department 
(p. 1042). 

The Secretary for Scotland has sanctioned the borrowing of £1,UuU 
for the Bo'ness electricity undertaking (p. 1042). 

‘Hammersmith (London) Council are applying for permission to 
borrow £3,000 for their electricity undertaking (p. 1042). 

Mansfield Council have received sanction to a loan of £4,000 for 
extensions of mains, services, &c. (p. 3043). 

‘Southend Corporation are recommended to apply for permission 
to borrow £3,900 for a steam gener ating set (p. 1044). 

- Companies Meetings and Reports.—The meetings of the Under- 
ground Electric Railwavs Co. of London and the Dundee, Broughty 
Ferry & District Tramways Co. are reported. and the directors’ report 
of the Cleveland & Durham Electric Power Co. is abstracted (p.1048). 


OBITUARY. 


. T. MiLLER.— We regret to record the death of Mr. Tinniswood 
Miller. electrical engineer, of Victoria-street. Westminster. Deceased, | 


who was only 41 vears of age. appears to have been worried during 
the past year or two by business troubles and increasing taxation. 
At the inquest, evidence was given that deceased was found dead in 
his o'tice on Thursday last, and a verdict of * Suicide during temporary 
insanity " was returned. | 

H. McGitiivray.—We also regret to record the death of Mr. 
H. McGillivray. outside superintendent of Newcastle & District 
Electric Lighting Co. Deceased was formerly associated with the 


gas-making industry. 


PERSONAL. 


Our readers will regret to hear that Mr. Marconi has met with an 
accident while motoring from Coltano to Genoa. When near Bor- 
ghetto his car collided with another automobile and Mr. Marconi was 
thrown out, receiving injuries to one of his eyes. We are glad to be 
able to sav, as far as present information goes, that the injuries are 
only slight and do not give rise to anxiety. — 


Mr. Alan Williams, M.I. E.E., will shortly sever his connection with. 


Messrs. Crompton & Co.. after 23 years’ service, and is desirous of 
‘Securing another appointment as engineer or manager. 


APPOINTMENTS. VACANT. AND FILLED. 


` The Council of the City of 
appointment of city électrical engineer. Salary £1,000 per annum, 
increasing to £1.500 per annum by increments of not less than £100. 
Applications to town clerk, (Mr. Edward R. Pickmere,) by Oct. 8. 
| Applications are invited for the professorships of (1) chemistry, 
b mathematics and physics, and (3) mining and engineering in the 
: ü;versity of Western Australia. Salary £800 per annum, with 
ow d £100 per annum as house allowance. Applications by 
: i 5 to the Agent-General, 15, Victoria-street, London, S.W., or 
the Chancellor of the Universit y, Perth (W.A.). 


Liverpool invite applications for the 
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Mr. R. W. Paul, New Southgate, N., requires an expert in stan- 
dardising and testing instruments and methods; and he also has 
vacancies for instrument makers, skilled in mounting, suspending 
and adjusting. See advertisement. 

A designing engineer is required by a firm of electrical manufac- 
turers to take charge of department. See an advertisement. 

A lecturer in physics is required for the Victoria College, Stellen- 
bosch, South Africa. Salary £300. Applications to Mr. W. Peddie. 
University College, Dundee, by October 7th. 


i 


Mr. J. M. Crawford. formerly in the service of the British Post 
Oflice. has been appointed assistant electrical engineer on the central 
staff of the Postmaster-General's Department, Melbourne, at a salary 
of £520 per annum. 

Mr. F. French. mains superintendent at Bridlington. has been pro- 
moted to the position of chief assistant at £130 per annum, rising by 
annual increments of £10 per annum. to £160 ; and Mr. Leslie A. 
Thain, of Fleetwood, has been appointed charge engineer, at £90 per 
annum, rising to £100 at the end of a year. 

Mr. R. N. Torpy (of Wimbledon) has been appointed resident 


electrical engineer at Tunbridge Wells. 


INSTITUTIONS AND SOCIETIES. 


Institution of Electrical Engineers.—Intending applicants for mem- 
bership of the Institution and existing members who are considering 
transfer from one class to another are reminded that under the new 
Articles of Association substantial ditferences have been established 
in the matter of entrance fees and annual subscriptions payable by 
those admitted to the various classes of membership before Jan. 1. 
1913, and those admitted on and after that date. Candidates will 
find full particulars in the new forms of proposal for election and 
transfer, which can be obtained on application to the secretary. As 
a long interval must necessarily elapse between the receipt of a form 
by the Institution and the date at which the election or transfer, as the 
case may be. can finally take place. those wishing to avail themselves 
of the lower rates are advised to send their forms to the Secretary at 
the earliest possible moment, in order to enable the desired election or 


transfer to be effected before Jan. 1. 1913. 

Newcastle Section of the Institution of Electrical Engineers.— A 
conversazione of this Section will be held at 6:45 p.m. on September 30 
at the Electrical Exhibition, Newcastle. The attractions will include 
the following lectures and demonstrations : —'* Wireless Telegraph." 
by Prof.-H. Stroud. M.A.. D.Se.; * Electric Cooking." by Messrs. 
N. Miller & W. A. Gillot ; ** Iluminating." by Mr. Haydn Harrison ; 
'* Electri¢ Automobiles." by Mr. W. H. Llovd-Watson ; and * Spring- 
Cleaning : Ancient and Modern," by the Bros. Dustoftski. The price 
of tickets is 2s. 6d. for gentlemen and 2s. for ladies. 

International Congress of Electro-culture.—The first International 
Congress of Electro-culture will be held at Rheims from October I9th 


to 27th. 
EDUCATIONAL NOTES. 


Leeds University.—At the degree ceremony on the 3rd prox. 
honorary degrees will be conferred, in connection with the visit of 
the Iron and Steel Institute to Leeds. on the president of the Institute 
(Mr. Arthur Cooper). Sir Robert Hadfield (past president). Mr. J. E. 
Stead and Mr. Adolph Greiner (vice-presidents). and the President of 
the Society of German Ironmasters. The honorary degree of D.Sc. 
will also be conferred on the chairman of the South Metropolitan Gas 
Co. (Mr. C.. Carpenter), Mr. Corbet Woodall (president of the Insti- 
tution of Gas Engineers) and Mr. T. Newbiggin (lately gas engineer 


at Manchester). 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, Sept. 27th (to-day). 
MUNICIPAL TRAMWAYS ASSOCIATION. 


9:45 a.m. Conclusion of Conference. Annual business meeting at 
De Kevser's Hotel, Victoria Embankment, E.C. 
1la.m. Motor-coach excursion to Epping Forest and Rye House. 


TUESDAY, Oct. 1st, to FRIDAY, Oct. 4th. 
IRON AND STEEL INSTITUTE. 


Autumn Meeting at Leeds in the Hall of the Philosophical and 
Literary Society. Among the Papers to be read are: “ On a 
New Type and Method of Construction of Large Gas Engines," 
by Mr. A. E. L. Chorlton; “ On the Thermal-magnetic Trans- 
formations of 25 per cent. Nickel Steel," by Dr. E. Colver- 
Glauert and Dr. S. Hilpert; and " On the Magnetic Properties 
of Manganese and Nickel Steels;"^by Dr. S. Hilpert and Dr. W. 

Mathesius. 
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LINCOLN CORPORATION TRAMWAYS. 


For the first time since these tramways were converted to 
electrical working, six years ago, the accounts of the under- 
It will be remembered that the 


taking have shown a profit. 


“ G.B.” surface-contact system is in operation at Lincoln, so 
that the following particulars of the undertaking should prove 


of interest. 


For the year ended March 31, 1912, the number of passengers 
carried was 1,712,109, a small increase over the previous year's 
total and the largest number of passengers so far carried in any 
12 months. The car-mileage was 161,897, the total length of 
single track operated being practically 3 miles, and the total 


number of units used on the cars 177,786. 


Including the car- 


shed lighting the energy consumption was 184,710 units and 
the consumption per car-mile 1-098 units, as against 1-088 in 
1910-11, and 1-075 in 1909-10. The traffic revenue per car- 
mile was 9:92d., compared with 9:61d. a year ago. 

There has been a material decrease in the cost of repairs to 


-r o —— 


WOLVERHAMPTON CORPORATION TRAMWAYS. - 


As Wolverhampton possesses the most important installation 
in this country of a surface-contact system of electric tram- 
ways, it is of interest to compare the records of the tramway 
undertaking in that town with those of the Lincoln tramways. 
The Lorain system has been in operation in Wolverhampton 
for 11 years, so that it has been put to a longer and more severe 
test than has the ^ G.B.” system at Lincoln. In comparing the 
records, however, it must be remembered that the weight of 
the cars in the two cases i8 not the same and that the Wolver- 
hampton undertaking is much larger, so that certain charges 
are distributed over a greater mileage. 

The number of passengers carried during the 12 months 
ended March 31, 1912, was 11,253,196, compared with10,648,802 
last year, which figure also marked a considerable advance on 
the preceding year's total. The car-mileage was 1,143,542 and 
the number of units consumed 1,508,410, that is, 1:319 units 
per car-mile. The mileage of single track operated is 213, and 
the number of cars in stock 49. 


the “ G.B.” equipment, but the total is still slightly above the 
average annual amount guaranteed by the G.B. Company. 
Repairs have been confined to small renewals and replacements 


of live and dead studs, worn studs and studs broken by heavy 
tractors. 


The total capital expenditure at March 31, 1912, was £54,044. ` 


The following analysis gives the amounts of the various items 


Traffic Expenses. 


in relief of rates, £3,777. 


in the accounts, together with the amount per car-mile :— 


Per car-mile. 


1911-12. 


1910-11. 
We give below an analysis of the accounts, together with the n His) conductors .......... xL e de nS Ee 
o: . | g :- eaning and oiling cars ............ eese 002 ... O-19d. ... 0-184. 
amount per car-mile of each item for the TOM 1911-12 and Cleaning track ................... nre 468 ... 0-10d. ... 0-07d. 
1910-11 :— Tieket check osesss edocet sess pets 583 ... 0-12d. ... 0-12d. 
Per car-mile. Enilorms Accused aca ia idi tabe hi dads 277 ... 0-O6d. ... 0-06d. 
Traffic Expenses. 1911-12. 1910-11. | Coal, light and water ......... e 273 ... 0-06d. ... 0-06d. 
Superintendence .........cccecceenseneceeeeeees £104 ... 0:15d. ... O-16d. Miscellaneous .......ccccceccecccccccectcecceees 13 0-01d. ... 0-0ld. 
Wages of drivers and conductors .......... 927 ... 137d. ... 1:344. — ure — 
Wages of other traffic employees ......... S9 ... O-l4d. ... O-13d. Total Traffic Expenses ............... £12,184 9.56d. 2-49d. 
Cleaning and oiling cars ...................-- 195 ... 0-29d. ... 0-23d. ` p 
Cleaning track cesisiiisririsseis orsaken 68 ... 0-10d. ... 0-O8d. | General Expenses. 
Ticket CHECK... $5 222i terisolir 17 ... 002d. ... 0-03d. Salaries eie cci eie eT EIAS IU oM DU £1,109 0:23d. ... 0-23d. 
rt MET S 33 ... 0-05d. ... 0-05d. Rents, rates and licences ..................- 1,485 0-31d. ... 0-32d. 
Miscellaneous M —M—M€ 54 ... 008d. ... 0-09d. Printing and stationery  ............. 97 0-02d. ... 0-02d. 
—— —— Insurance: 1255 4 risas E ese Pe uS EEPS 859 0-18d. ... 0-16d. 

Total Traffic Expenses ............... £1,487 2-20d. 2-11d. Compensation .....cccceecereererrrrrerteennees — — ... 0:03d. 

General Expenses. Miscellaneous .............. eene n 341 0-08d. ... 0-05d. 
SALAMIS m £272 ... 0-40d. ... 0-40d. : . 
Rates and taxes ......cecccececcecrnentenece- 210 ... 0-31d. ... 0-38d. dpud cc E 2 MP. ee 
Printing and stationery ....................- 5 ... 0-01d. ... 0-02d. | Repairs and Maintenanee. 

Insurance ......eeeenne e 96 ... 0-14d. ... 0-14d. Permanent way ..... cesses nemen £2,951 ... 0-62d. ... 0-68d. 
Stamp duty. 9» RW i E a weseeuessnaekoc tesi t a's 24 53 Q-04d. MS 0-03d. Feeders and conduits ECOSSE ES 68 ... 0-01d. eee 0-02d. 
Miscellaneous ..........cccceccccccecucscccccers 8 ... 0-0ld. ... 0-02d. Rolling stock: c 2,531 ... 0-53d. ... 0-49d. 

= Buildings and tools ........................ 209 ... 0-04d. ... 0-07d. 

Total General Expenses ............. £615  ©9ld. 0-99d. Lorain track equipment ................. e 839 ... O-18d. ... O-Lld. 
Repairs and Maint d Lorain car equipment ............ eene 675 ... 0-14d. ... 0-13d. 

Permanent WAV i«iroeesce reco sop a avare raa £228 ... 0-34d. ... 0-29d. E ; 
Elec. equipment of studs, &C seses. 125 ... 0-19d. ... 0:404. ae id ii 2 
Elec. equipment of feeders — ................ 49 ... 0-07d. ... 0-02d. | Power Expenses. 
Buildings and fixtures ............... eee. 43 ... 0-06d. ... 0-06d Current purchased at ld. per unit ...... £6,300 ... 1-32d. ... 1-36d 
ul MR 602 ... 089d. ... O-8Sd. f 
Miscellaneous equipment ...s.ssssessoesrse 7... ©0ld. ... 0-01d, | TOTAL WORKING EXPENSES (er. capital 
viol M £29,648 — 6'22d. 6:104. 
Total Repairs and Maintenance...... £1,054 ]-50d. 1-664. —— € — 
— 9 — —» | Capital Charges, &c. 

Power Expenses. lor c chs ccoartenateatanacs wecigeeseeees £7,924 ... 1:66d. ... 1:574. 

Cost of current at 11d. per unit............. £026 ... 137d. ... 1:364. Sinking Tund 2... 2c eA Er men EIN Hue 4,991 ... 105d. ... 1-034. 
IneOtmne iX iouis de retro sr a rotas 200 ... 0-04d. ... 0-02d. 

TOTAL WORKING EXPENSES (ex. capital Miscellaneous ........« «cernerent 9 ... 0-00d. ... 0-08d. 
charges) eescsetoetovoseoctcocsuseceootsetaeeooeeeos £4,082 ous 6:04d. ees 6°12d. ——- —————M 

‘Capital Charges. Total Capital Charges, &c. ............ £13,124 2-75d. 2-70d. 
Interest .....ccsecceeeeeeeeeeeeeesceeeeeeeeeeeeens £1,529 ... 2-27d. ... 2-29d. — — aoe 
Sinking TUNG ses cvevscecceencadeseese ta eaa Rs 1,071 ... l:60d. ... l-60d. | TOTAL EXPENSES (inc. capital charges) ... £49,772. ... 8'97d. ... 8:86d. 

l Capital Charzes.................-. 87d. — 3894, | Revenue, 

Total Capital I ADAE 3 alis sisal Traffic receipts ..........cseeeeeesseeesee eens £51,452 ...10-80d. ...10-42d. 
TOTAL EXPENSES (inc. capital charges)...... £6,682 ... 9'91d. ...1001d. oe Qul) ECC D 667 ... dus ae Miis 
Revenue. R ul Il ""-—— ie ee ae ee 700 eee wise "T 0-03d. 

Traffic revenue .oscscescssesseeesesseeeseeteeees £6,626 ... 9-83d. ... 9-504. cil er ee pee UIS Ie T ` 
e E o E 62 ... 0-09d. ... 0-08d. | TOTAL REVENUE a 2191928 . 
Advertisements sessssesseesssseeesssssseeeee 75 ... 0-12d. ... 0-124 = trom sat pourees) oa £52,959 Ia. 10884. 
Miscellaneous i54 edieee ene oen eno ean uas ; 50 .., 0-07d. ... 0-08d. 

Bank interest ...... eese o M 9 ... OOld. ... 0-00d Balance orishas sie va RIVERS Ee ee seas £10,187 .. 215d. ... 1-79d. 

TOTAL REVENUE ... eee £68: 1012. 9-764, | „T0 this balance is added y cia diia e ege 

omnem SQ pd char-a-banc, making a tota 7 w 1 i allocated 88 
Balance ccc eiu eet es £140 ... 0-21d. ... 0-234. | follows- Re B ere eios ME 


Renewals and reserve funds, £6,601; contribution 


The following are the particulars of the operation of the 


—. 


a ea a oor 


0! 
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proportional to the square of the frequency ; at low levels it is pro- 


-i-bane for the seven months during which it has 
motor char-à i: portional to the concentration, but almost independent of the 
frequency. The effect of absorption on the range is directly pro- 


been running :— 
Mileage iiiv n s I Pe oed nav SERERE AUI UNCERT 16,721 portional to 4. 
“Operating Expenses. £85 He HM. From what has been said above, the concentration of the ions due 
edd older and eondücfore-o ccn ceci c] bn 7 3-00d. to solar radiation must increase as distance from the earth increases, 
` Qiling and cleaning car. ......... ecce 35... 0-50d, and it is not unreasonable to assume that practically all the ions 
Tickets, uniforms and miscellaneous ......... 9 ... 0-13d. in the middle parts of the atmosphere are due to solar radiation. 
| ——— A consequence of this is that the velocity of electric waves will 
Total Operating Expenses .................... » £274 ... 3:94d. increase as height above the earth increases. It follows that a nearly 
‘General Charges. vertical wave front will tilt forward as it travels horizontally through 
Insurance. Tc ERREUR e. £14 .. 0-20. the middle portion of the atmosphere, or, in other words, a ray 
Licences and miscellaneous | .............. esses 6... 0-00. travelling nearly horizontally in the middle atmosphere will follow 
i ae ccs a trajectory curved in the same sense as the earth's surface. In the 
Total General Expenses ............................ssss. £20. T 9:29d.. lower atmosphere, where the ionisation and its rate of variation with 
Repairs and Maintenance. height are small, the ray may not be bent appreciably. Thus, an 
Chassis... eene £22- i 2. electric ray starting from a point of the earth's surface in a direction 
Tyres DEL qb I Koad | inelined slightly upward, will pursue a straight path in the lower 
Depreciation of char-à-bane (at 25 per CORE ` atmosphere and a slightly bent path with its concavity downward 
per annum) sessessessssosssesenessssessonsens. 80 ... Ll5d. in the middle atmosphere. If its curvature here is on the average 
Sata: greater than that of the globe, the ray will be tumed down to the 
Total Repairs and Maintenance ...................... £192 ... 2-75d. lower atmosphere, and again traverse a straight line; but in the 
TONER NM “Tia... oraa | other event it goes farther and farther from the earth's surface and 
Total Expenses ......... 0.0... cece ceccceccesccececeeces £4909 .,. 7-17d. is lost to us: l l l 
Traffic Receipts a. £690  ... 9-00d. It is obvious that, at or above any particular place on the earth's 
Balance m —————NN ED M £191 22 T3d. surface, the ionisation in the middle and lower atmosphere increases 
up till noon and diminishes after noon. At sunset most of the ions 


Attention should be called to the fact that capital charges | formed bv the sun will disappear rapidly by re-combination, and this 
will leave the atmosphere unionised except. in so far as local electro- 


are not included in the above expenses, but depreciation is 
allowed for on the estimated basis of 25 per cent. per annum. motive force may have sifted positive from negative ions during the 
Turning ayain to the tramways, £612 has been spent during ) dav. At sunrise there will be great formation of ions. Thus, at the 
the year on renewals, £344 being for permanent wav, £27 for l boundary of light and darkness in the atmosphere, there is a more or 
cars, and £241 for Lorain car equipment. The renewals fund | lessabrupt change in the electrica! conditions of the medium through 
at March 31 last amounted to £39,629, and the reserve fund | Which waves have to pass. This region of twilight mav be expected to 
to £6,262. have a much greater intluence on the propagation of waves coming 
The total capital expenditure to March 31. 1912. was £966 458 | from a great distance than on that of waves coming from distances 

A ) Ma ; S; ). 126. : ; . . 

p p - dici: 2, was £266,458 | which are not larg» compared with the height of the well-ionised 
Scarcely any of the phenomena to be described can be explained 


Eie. ee ee 
without assuming that there exist in our atmosphere some per- 


ON CERTAIN PHENOMENA ACCOMPANYING THE PRO- 
PAGATION OF ELECTRIC WAVES OVER THE | ™mently ionised upper layers capable of reflecting electric waves. 
This hypothesis was put forward by Heaviside in 1900, but has as 


la vers. 


* 
SURFACE OF THE GLOBE. yet not been supported by any direct evidence. Beside the implicit 
BY W. H. ECCLES, D.SC., A.R.C.SC. evidence in favour of the hypothesis scattered through this com- 
munication, [ venture to adduce some considerations from quite 


The present communication describes some of the outstanding ? 
phenomena met with in the transmission of electric waves, artificial another quarter. In 190] Newcomb made photometric measure- 
and natural, over great distances, and examines how far they may ments in America of the total light received at the earth SEU Ce 
be explained on the hypothesis of refraction or reflection of clectric from a clear sky on a moonless night and com pared it with the sunt 
waves by masses of ionised air. The favourable intluence of the total of the aha light Troni the stars, He discovered that tho 
ionisation of our atmosphere by the sun on the propagation of electric light actually r ecvived prent y sceodon that fromthe OM 2 
waves round the globe was first drawn attention to in a Paper read pou n wae SOUR Eat Othe Caaan Hop res se 
in June last before the Royal Society by the present writer. As the Holland. by 3 iQ who found the ote ngut fo hs perocprit y 
Paper has hot yet (at the tine of writing) been published, it is di d near the horizon than at the zenith. Yntema suggested in 
necessary to give here a résumé of the argument. 1909 that the extra light may be due to à sort of permanent aurora 

In the first place, it was shown in the Paper cited that the presence in the upper atmosphere, Of course, it js well known that W. W. 
in the atmosphere of charg^d ions of molecular magnitude produces Campbell showed in 1895 that the green auroral line A 5,770 can 
such alterations of the veloeity of electric waves through the medium be SOM DN clear moonless nights in any part. of the sky. This 
as would have appreciable oton wavasetliat rel over long extra light has lately been measured on Mount W hitney. by 
distances. Ions of various sizes are, no doubt, produced by solar Abbott. (August, 1910), with results similar to the preceding. 
radiation. The researches of Lenard and Ramsauer especially have Discussing this “earth light.” as it is called, Dr. W. J. Humphreys. 
proved that ultra-violet light has a direct action on air. and that. | ÍP the Astrophysical {Journal of May. 1912, puts forward and 
in particular, electrical carriers of molecular size are generated with supports plausibly the new suggestion pe he DUCOEHIDSE da yes 
absorption of light. ‘These carriers, besides, have not nearly so great of oe atmosphere any kept p ermanontiy ionised by bombardment 
a power of causing condensation of water vapour as have tho * con- On oi Cosme origin. An ionised upper layer such Sous 
densation nuclei," usually uncharged, which are produced ‘simul- | 18 idi cd s È ecpunided by many of the facts of Ageia 
taneously and independently and with comparatively small absorp- ML p e ide very Connel vr Turiphirey 59 SMS 
tion of light. These uncharged condensation nuclei are formed only will be admitted by students of terrestrial magnetism. 

Where there is water vapour. which probably implies only at low In a very important discussion of the degree of conductivity 
levels of the atmosphere, and have insignificant effect on the velocity | required in the upper atmosphere to justify his theory of the 
of electric waves, while the electrical carriers, which we assume are | diurnal variations of terrestrial magnetism, Prof. Schuster (Phil. 
found abundantly at high levels where the solar radiation is still | Trans., A 208, 1907, p. 182) arrives at a conductivity of the 
unweakened by absorption, have great influence on the velocity of | Order 107? electromagnetic units at heights about 100 km. Taking 
propagation. In fact, if vu) be the velocity in unionised air and u the | the conductivity inversely proportional to the pressure and of the 
Velocity in air containing the latter kind of ion, we have, from the | V@!ue 10~* at the earth's surface, where the number of ions is, 
Paper cited, say, 10* per cubic centimetre, I find that Prof. Schuster, in 

effect, demands 10?ions per cubic centimetre in the upper regions. 
This makes the quantity 4 in the above formula (now invalid) 
take the value unity at a height 100 km. for waves of frequency 
1,500.000 per second. From this I estimate roughly that y will 

* Contribution to the joint discussion (by Sections A and G) on be unity at 60 km. for waves of frequency 150,000, and at 40 km. 
Wireless Telegraphy at the recent Dundee meeting of the British | for frequency 50,000. Now, the complete expression for the 
Association, : velocity shows that its rate of change with + becomes very great 

D 


u= ul + ły), 
providing y is small. At high levels, it is shown, the quantity "ES 
proportional directly to the concentration of the ions, and inversely 
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when 4 approaches unity, which means that in the daytime the 
downward refraction of electric ravs at the respective heights 
named will be so sharp as to be tantamount to reflection. This 
leads us to expect that with very long waves the inverse square law 
of divergence of energy may some day be found to be too divergent. 
Such large values of 4 imply, however. great absorption. To avoid 
misconception, ] must add that much lower conductivity than that 
demanded by Prof. Schuster might suffice to produce beneficial 
bending of long waves round the earth by ionic refraction in the day. 

In passing it may be mentioned that the only discernible sub- 
stitute for Heaviside's hypothesis of the upper reflecting layer is 
that of electrodvnamie surface waves, also suggested by Heaviside 
and elaborated by Sommerfeld ; to me the reflecting layer appears 
more probable. 

Turning to the phenomena that have up to the present been 
revealed by long-distance transmission, the prime fact is the dis- 
covery by Marconi in 1902 of the difference between dav and night 
signalling, He found that signals which were readable at night up 
to 2.000 miles across the Atlantie were not readable in daylight 
bevond 800 miles (Proc. R.S.. June, 1902). In my recent Paper 
this is explained by supposing that at night the permanently ionised 
upper atmosphere acts as à reflecting. surface somewhat in the 
manner of a whispering gallery, while in the day it is put out of 
action by the ionised middle atmosphere. The electric waves used 
in these early experiments of Marconi were of frequency of the order 
450.000 per second, and though considerable bending of the ravs 
round the globe must have taken place for signals to reach 700 miles, 
yet it was not so great as has since been obtained, and as is pro- 
mised by the theory of ionic refraction, with the use of longer waves. 
Indeed, in 1911 (Roval Institution, June 2nd), Marconi indicates that 
with frequencies from 60,000 to 75.000 per second trans-Atlantic 
signals are sometimes worse in the night than in the dav—a com- 
plete reversal of the experience of 1902 with high frequencies. This 
would seem to indicate, on the lines of the hvpothesis I advocate, 
that an important proportion of the radiation of about 60,000 
frequency. is refracted in the day along a trajectory stretching 
directly from Cape Breton to Ireland. 

A phenomenon rarely chronicled undoubtedly occurs when a 
sending station on account of some feature of its design emits 
radiation of two (or more) frequencies. It is found that within a 
relatively short period sometimes one frequency, sometimes the 
other, conveys the loudest signals to the receiving station. This 
can easily be understood if it be admitted that the capricious varia- 
tions of the ionic conditions of the atmosphere are large enough to 
produce dispersion in consequence of the dependance of the index of 
refraction on frequency. 

Another phenomenon was first brought prominently into public 
notice by P. E. Schwartzhaupt in the * Elektrotechnische Zeits- 
chrift" of February 3, 1910, though it had been previously well 
known to wireless telegraph engineers. During a vovage from 
Naples to Genoa and from Genoa past Gibraltar to the English 
Channel, he measured, roughly, the intensity of certain noon and 
midnight signals from the Telefunken station at Norddeich. The 
midnight signal outside Naples (1.500 km. from Norddeich) was 
taken as of unit intensity ; next noon, at 1.200 km. from Norddeich, 
the intensity was 0:65; at midnight in Genoa harbour (970 km.) 
it was 24 ; and at the same place next noon was 0-09, This shows 
that the Alps, which lie directly between Norddeich and the Ligurian 
Sea, offered great obstruction during the dav and little if any at 
night. for the inverse square law applied to the distances of Naples 
and Genoa gives the intensity of signals at Genoa as 2:38. Resuming 
the vovage, night and day signals increased to à maximum in the 
Gulf of Lyons. Here at night it was found possible to communicate 
with Scheveningen, 1.200 km. distant, although the normal range of 
the ship's apparatus was, perhaps, 200 km. It would seem that 
these good signals were due, at least in part, to the fact that their 
track lay along the valley of the Khone. Later it was learned that 
the signals from the ship were read at Ushant—that is, in a direction 
corresponding to the valley of the Garonne. Continuing the journey, 
it was found that day and night signals both gradually fell off while 
rounding the Spanish Peninsula, the day signals being dull when the 
Spanish mountains lay between the ship and Norddeich ; then they 
gradually got stronger as the distance from the sending station 
diminished, night signals being always much stronger than day 
signals, he fact brought out very clearly in these observations is 
the profound effect of mountains on waves of frequency of the order 
1 000,000 per second during the daytime. 

Similar observations haye been made in various parts of the world. 
I have been permitted by the Marconi Company to examine some of 
the records of telegraphists on vessels sailing between Freemantle 
and Melbourne, Australia, As an example. a ship with plant rated 
at 1H kw., leaving Freementleabout nine o clock at night on Tuesday, 
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May 15, 1912, finds that signals become very weak by midnight 
Wednesday. by which time the south-west corner of Australia has 
been rounded, though at the same time the ship can communicate 
with Melbourne across 1,265 miles of water. Examination of à map: 
shows that in this example the 300 miles between Freemantle and 
the ship is occupied by a long range of mountains. In Schwartz- 
haupt's observations of signals over the Alps neither station was 
close to the mountains, and it was found that only the day's signals 
were affected ; in the Australian observations both stations were 
so close to the mountains that even the night signals were greatly 
reduced. 

It is now common enginecring knowledge that the evil effect of 
hilly country on day signals is very much less, being sometimes. 
almost negligible on waves of, say, frequency 100,000 than those of 
frequency 1,000,000. Adding this fact to those just given, we ask : 


How are these truths to be accounted for ? It is only necessary to- 


assume that in the night the Heaviside laver reflects waves of all 
frequencies equally well; that the sky is, in an electrical sense, 
lighted up bv the radiation from the sending station and sends rays 
into the vallevs bevond the nrountains, the effectiveness of the 


transmission being greater when the stations are not too close under 


the hills. In the day the ionised middle atmosphere veils the 
retlecting laver, and to some extent refracts the waves over the 
mountains. This refraction, we have seen, is 100 times more potent 
with a frequency of 100,000 than with a frequency of 1.000.000, 
which explains the engineering knowledge just alluded to. I have 
not been able to gather any unmixed evidence to show whether the 


transmission over hills is or is not improved at night bv lowering: 


the frequency of the radiation. The matter is complicated by 
variation of antenna efficiency with frequency. 

The transition from day to night conditions marks out a period of 
the greatest interest. The importance of this period has been 
strongly emphasised by Marconi's curves of the intensity of the 
signals passing between the Cape Breton station and the Clifden 
station in Ireland (Royal Inst.. June, 1911). The present writer 
has, besides, published curves of the intensity of the signals received 
in London from Clifden during twilight, and also on the number and 
intensity of the natural electric wave trains received during these 
same periods (Proc. Roy. Soc.. June, 1912). Put very briefly, 
the facts given by Marconi are as follows: Waves of length about 
4.000 metres (75,000 frequency), crossing the Atlantic from west to 
east, vield strong and steady signals all dav at Clifden, which gradually 
weaken after sunset at Clifden, till à minimum strength is reached 
about 14 hours after sunset. The signals at Clifden then gradually 
increase in intensity till after sunset at Cape Breton, when they 
attain à maximum which is occasionally very high. During the 
night they are very variable in strength, flickcring from very weak 
to very strong. Slightly before sunrise at Clifden the signals grow 
stronger, and sometimes pass quickly to a high maximum. They 
now dwindle to a marked minimum about two hours later, and then 
return to the normal day strength. The facts brought out by 
measurements on the Clifden signals received at my laboratory in 
London are as follows: During the day signals are weak and not 
very steady ; during twilight they sink to a minimum intensity at 
about 20 minutes after sunset at London—that is, when the sun is 
setting at a place half-way between London and Clifden. After 
other and erratic fluctuations in strength, they keep increasing in 
intensity till well after sunset at Clifden. Sometimes at about 
10 minutes after that sunset, there comes a short interval filled with 
huge flutterings of signal strength, the sounds in the telephones 
alternating from faint to loud with great rapidity, just as if the 
medium conveying the signals were stirred with a vast commotion ; 
and then the signals quickly settle to their normal night strength, 
which, it must be noted, is always greater than their normal day 
strength. Similar phenomena, less pronounced, may be witnessed 
at sunrise. 


It will be well to offer an explanation of these phenomena before 
adding to them my observations on natural electric waves. In the 
first place, it is clear that when at sunset the rotation of tho earth 
carries a region of the middle or upper atmosphere out of the sun- 
light, re-conibination of ions must take place on a vast scale. 
Similarly, at sunrise formation of ions will take place. The regions 
in which these changes are occurring form a great circular belt round 
the globe which is inclined to the meridian at an angle depending on 
the season. This belt of electrical disturbance is, of course, per- 
petually revolving round the globe. The ionisation occurring in 
the sunrise half of the belt and the re-combination occurring in the 
sunset half may both be expected to take place with some degree 
of irregularit v even in a still atmosphere. with the result that patches 
or banks of ionised air, analogous to the banks of fog met at sea, will 
transiently overhang the parts of the earth's surface that are im 


dusk. It is probable that these irregularities are greater in the- 
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sunset half of the belt than in the other, for it is not unlikely that 
considerable separation of ions of opposite sign may take place in 
| In any event, 
the effect of such patches of heterogeneously ionised air on waves 
propagated through the region is, in view of the connection between 

waves and the concentration of the ions, to pro- 
Hence it is to be expected 
that the regularity of transmission through the steady ionised hori- 
zontal strata of the illuminated air will be greatlv disturbed by the 
arrival of the twilight transitional patches, with the ultimate conse- 


the course of the day under local electromotive forces. 


the velocity of the w 
duce scattering bv repeated refractions. 


quence that the signal sounds heard in the receiving telephones will 


be weakened. The writers own observations on the intluence of 
ordinary cloud on signals prove that the ionically turbulent belt is 
-above the ordinary cloud level, and thus it may be regarded as a sort 


-of curtain enringing the earth and occupying the middle atmosphere 
It affects, therefore, the trajectories of 


without reaching the lower. 
waves received from great distances, and not those from small. 

In the language of this hypothesis we express these facts of trans- 
Atlantic telegraphv by saving. first, that during the day refraction 
in the ionised middle atmosphere bends some of the ravs from Cape 
Breton directly to Clifden. perhaps with absorption ; second, that 
after sunset at Clifden, but before sunset at Cape Breton, the radia- 
tion from the latter is refracted along a curved trajectory in the part 
-of the middle atmosphere still illuminated, penetrates the twilight belt, 
and is assisted further round the bend of the earth, in the dark, by the 
Heaviside laver; third, as the twilight belt moves westward, it marks 
the annihilation of a refracting structure in which propagation is 
ood, and the establishment of a reflecting structure in which, also, 
propagation is better than in the belt itself. There will be, therefore, 
à position for the belt that will bring about a minimum of signal 
strength, and this is, in fact. reached when the belt is not verv far 
‘below the horizon of the receiving station ; and, fourthy and tinallv, 
when the twilight belt has passed above or behind the sending 
station, it appears that it can strengthen signals in a fit£ul. fluttering 

way by a process of reflection, or. less probably, by some lens-like 
action. It may be added that if the principle of optical reversibility 
be applicable here. then signals in each direction should show 
simultaneous ups and downs in intensity; but there is not any 
information available on this point. It is possible to go into more 
detail in the reasoning without meeting any incredible propositions, 
but this is not the place to pursue minutiæ. Taking, now, my own 
observations on the propagation from Clifden to London, about 
440 miles, we find that propagation in daylight is always worse than 
in the dark, which is quite contrary to trans-Atlantic experience ; 
and we may interpret this as showing that the Clifden radiation 
passes in davlight high above places at distances like 400 miles to 
descend again at distances of 1,000 or 2,000 miles. We further sce 
that when the twilight belt passes behind Clifden there are great 
fluctuations in intensity, possiblv due to reflections, just as in the 
trans-Atlantic case. All these remarks on sunset phenomena might 
now be translated into corresponding statements about sunrise, but 
this will be left to the reader. 

Here I must refer to another remarkable observation which I am 
able to communicate by the kindness of the Marconi Company. 


‘The telegraphist on one of the ships that cross the Indian Ocean to. 


Australia has noticed more than once that when his ship reaches a 
particular part of the bay outside Melbourne he is able to com- 
municate for a short time with the station on the Cocos Islands. 
"The island station and the ship are both rated at 1} kw., their wave- 
lengths are only 600 metres, and the range covered is about 830 miles 
over land and 2.570 miles over ocean in a west-north-west direction. 
"This probably constitutes a record in ‘ freak " intercommunication. 
At first sight it seems as if some peculiar configuration of the land 
were responsible, as if the ship passed through a sort of conjugate 
focus of the Cocos station ; but on further consideration it appears 
that the freak is most easily accounted for by the fact that the ship 
always passes this particular part of the bay at about nine o'elock 
in the evening loca] time. At this moment the sun will be setting 
-behind the Cocos Islands, and the twilight belt is in exactly the right 
position for producing the temporary magnification of signals just 
described. 

The natura! electrie waves that diverge from lightning strokes or 
other atmospherie discharges. often travel long distances over the 
globe, and therefore exhibit the effect of the twilight belt. These 
natural electric wave trains make themselves evident in wireless 
telegraph apparatus by knocking or clicking sounds in the operators’ 
telephones. These strays, as they are called for short, are in our 
Jatitude usually more frequent at night than in the day, both at land 
stations and at ship stations, and near sunrise and sunset the day 
‘conditions merge, of course. into the night conditions. The transi- 
tion at sunset was carefully observed by the writer during passages 
Across the Atlantic in the summer of 1909. It was found that the 


transition was usually abrupt and at about 10 minutes after sunset. 
In November, 1909, the writer started making records of the strays 
received near sunset at his laboratory in London, and immediately 
came across a remarkable phenomenon, which, it turned out, happened 
also at dawn. The phenomenon is as follows: Starting to listen about 


a quarter of an hour before sunset on a favourable afternoon in late 
itravs heard in the telephones are few and 


autumn or winter, tho s 
feeble, as thev have been all day ; then at five minutes after sunset 
a change sets in, the stravs slowly get rather fewer and feebler, till at 
10 minutes after sunset a sudden distinct lull occurs and lasts perhaps a 
minute. Often at this period there is à complete and impressive 
silence. Then the strays begin to come again, they quickly gain 
in number and force. and in the course of a few minutes they settle 
down into the steady stream of strong strays proper to the night. 
The lull is sometimes very pronounced. and sometimes there is no lu'!! 
at all, but merely the change from one condition to the other. This 
latter seems to be the more usual event at dawn. The circum- 
stances are fully detailed in the Paper already cited, and an explana- 
tion is there worked out. It is based on the presumption that most 
of the strays in temperate latitudes have their origin during the cold 
season in the tropies, and that, in consequence, the bulk of tho:e 
arriving at my laboratory in London come from a southerly direction. 
[n this case they have to traverse the twilight belt of electrically 
disturbed air very obliquely, with the result that I observe a short- 
lived. but very complete. cessation of strays while the belt passes 
approximately over London. In the same Paper I attribute the 
relative fecbleness of the day strays to dispersion occurring in tho 
jonised middle atmosphere with, possibly. absorption. 1 have to 
mention here that this strav minimum has been independently 
discovered and investigated by Dr. Marconi and his research staff. 
During the progress of the solar eclipse of April 17th last a record 
was made of the strays received at mv laboratory in London. The 
apparatus was set so as to rec ive signals of wave >longth 5 5.900 metres, 
which is approximately the wave-length of the radiation from 
Clifden. The strays were fairly numerous, and the resu'ts of the 
observations were expressed quintitativelv as a graph and pub- 
lished (^ NATURE." April 25th; THE ELECTRICIAN, April 26th). 
The curve shows that the time integral per minute of the numbe 
and intensity of the strays was 10 units at 11:46 a.m., rose rapidly 
to a first maximum of 22 units at 11:55, fell to à minimum of 8 units 
at 12:4. rose again to a maximum of 28 units at 12:13, and fell rather 
slowly to 10 units, the normal day level, by 12:40. The message- 
bearing waves from Clifden were brief and irregular, so no measure- 
ments of their intensity were obtained ; but it was verv noticeable 
that they were loud when the stravs were loud and vice versa, in 
rough proportion to the strays. Mr. Lempfert, of the Meteorological 
Office. kindlv informed me that there was no trace of thunder 
weather during the eclipse shown on the daily weather reports of 
April 17th and 18th. The distribution of pressure was not favour- 
able for thunderstorms over the continent of Europe, though elec- 
trical disturbances may have occurred in the low-pressure svstem 
over the Spanish Peninsu!2 and the north of Norwa v. These results 
of mine were confirmed so far as signals were concerned by H. 
Schledermann, of the Danish Navy (THE ELECTRICIAN, May 31st). 
The strength of the signals from Blaavands Huk Lighthouse in the 
North Sea was measured at Copenhagen Dockyard. 300 km. distant, 
and a “ very remarkable strengthening of signals " was observed. 
The strongest signals were received a few minutes after the maximum 
of the eclipse. Sehledermann does not mention the existence of any 
minimum. Returning to my own results, the minimum which cuts 
so deeply into the great general improvement in propagation occurs 
when the axis of the conical shadow is passing from the Bay of Biscay 
into France. If it be permitted to assume that the main source 
of the strays was single and somewhat concentrated, I interpret the 
whole of the phenomena in this wav: The darkening of the atmo- 
sphere caused bv the approach of the penumbra is so very gradual 
that the re- -combination of ions goes on gently and uniformly, and 
the consequent. partial removal of the ionised lavers from the wide 
area affected brings affairs half way towards night conditions. But 
the conical shadow provokes a relatively sudden completion of the 
remaining stages of de-ionisation, and may therefore be regarded 
as jonically heterogeneous. My observations, therefore, indicate 
that, firstlv, when the penumbra stole over western Europe and 
western Africa the propagation grew rapidlv better; secondly, as 
the umbra itself crossed the Bay of Biscay towards France it began 
to hinder propagation, its interference being greatest after it had 
entered France near Les Sables, which means that at this moment it 
lay directly between London and the source of the strays ; thirdly, 
when the umbra passed on, the ionic medley it had cre ated faded 
quickly, and soon allowed the widel y spread penumbra to show again 
its power of assisting propagation, which had meanwhile improved ; 
fourthly, the improvement in propagation increased till the umbra 
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approached Belgium, and then fell away slowly as the penumbra 
thinned. By the time the axis of the cone of shadow had reached 
Denmark the apex had left the active limits of our atmosphere, and 
therefore there was no such distinct minimum of signal strength to be 
expected in Copenhagen as was heard in London. It is interesting 
to note that the great circle through London and Les Sables passes 
near Madrid, across the western Sahara, and through Sierra Leone. 
Somewhere on this line, which is a little west of due south, the 
source of the stravs probably lies. "This agrees with the deduction 
already drawn from the stray minimum at sunset ; and, taking it as 
an established fact, we may conclude from these eclipse observations 
that the re-combination of the atmospheric ions on the grand scale 
proceeds much more rapidly than does the making of ions; which 
in its turn throws light on the fact that the sunset stray minimum 
is more marked than that occurring at dawn. Perhaps, in closing 
this section, I ought to point out that the eclipse phenomena would 
have run a rather different course if a long wave wireless telegraph 
station placed at the source of the strays had been used for the 
measurements in place of the atmospheric discharges. "There would 
have been a minimum, but probably no good maxima; for the 
refraction in the sunlit air, while it disperses the heterogeneous 
radiation from a lightning discharge, might, and often does, assist a 
pure wave to its destination. But this depends on the absorption. 


The next matter arising at this stage is a noteworthy fact con- 
cerning freak signalling ranges which was called attention to by 
Marconi in his recent Rova) Institution discourse. It seems that 
the attainment of extraordinary distances is more common in the 
north-south direction than in the east-west direction. I think the 
cause of this lies in the probable ionic irregularities that may be left 
in the wake of the twilight belt as it passes round the globe. If the 
positive and negative ions become separated to any extent in the 
day. as is quite possible, their complete immediate re-combination 
at twilight is rendered impossible, and therefore patches of ionised 
air are left behind. It is clear that these patches are likely to have 
a general disposition parallel to that of the twilight belt of which 
they are fragments. That is to say, the patches of ionised air left 
over from the davtime will have the form of irregular ribbons that 
follow the meridians more or less closely according to the season. 
Their presence wil make east-west propagation rather more 
difficult than north-:outh. To quote from Marconi's discourse : 
Ships over 100 miles away, off the coast of Spain or round the coast 
of Italv, can almost always communicate during the hours of dark- 
ness with the Post Office stations situated on the coast of England 
and Ireland, while the same ships, when at a similar distance on the 
Atlantic to the westward of these islands and on the usual track 
between England and America, can hardly ever communicate with 
these shore stations unless by means of specially powerful instru- 
ments. Taese floating ribbons or streaks of ionised air which I 
have postulated offer, if they really exist, an easy explanation of the 
perpetual variations in strength of long-distance signals during the 
night. Indeed, on listening to the rising and falling of intensity on 
a bad night, it is impossible to resist the thought that colossal semi- 
transparent screens are being moved about between the sending 
station and the listener. We should expect the effect to be greater 
with long waves than with short, in accordance with the law of ionic 
refraction ; but the evidence points the other way. It is worth 
remarking that the authorities of large power stations sending daily 
news messages to ships at sea, have always found it advisable to work 
as late as possible after sunset at the most westerly station, for when 
messages are sent too near sunset some ships fail to receive them, 
while others, possibly at the greater distances, easily succeed. 


The following rarely observed phenomenon was noticed by the 
writer during experiments on board a vessel off the coast of North 
America in August, 1900. Experiments were being made with 
apparatus designed for the determination of the direction from which 
signals were coming, and on various occasions on a particular day 
(but not on other days) the determination of the azimuth of a sending 
station 40 miles away differed in their extremes by nearly a point of 
the compass. It now seems not improbable that this might be 
cau:ed by the presence of refracting banks of ionised air resting on 
the surface of the sea. That great variations of ionisation are met 
at sea we know from such measurements as those of Burbank 
(Terrestrial Magnetism, September, 1905), to quote only one 
observer. He found that the specific conductivity of air on the 
Atlantic varied from 0-05 to 1-:09+that is, twentvfold—witbin a 
short distance, à variation that is quite sufficient to cause perceptible 
refractive effects. Itis, perhaps, proper to mention in this paragraph 
another and more commonly occurring fact—namely, that it is more 
difficult to send signals along a coast line, especially if irregular, 
than over land, and a fortiori, over sea. This could be understood 
immediately if we knew that the concentration of ions in the air over 
the sea differed normally from that over the land; but the direct 


experimenta] evidence appears to be against the supposition. Again,. 
it is often stated that it is more difficult to signal across thickly 
wooded country than over bare tracts. If this be correct, it may be 
attributed to absorption of the waves; but it also prompts the 
remark that the ionisation produced by growing vegetation will 
create à negative ionic gradient in the lower atmosphere which will 
refract the waves upward. The same remark may be ventured on 


telegraphy over large land areas with radio-active matter dissemi-. 


nated through their soil, and even to land that exhibits photo- 
electric properties in sunshine. In all these cases waves of high 
frequency would do better than low, provided that the country is not 
mountainous. But engineering experience is, 80 far as transmission 
over forests is concerned, against me on this point. 

There seems to be no doubt that signals pass badly through an 
area in which a great storm is raging. It is obvious that violent 
winds may destroy the uniformity of the electrical stratification of 
the middle atmosphere in the day, and may similarly affect the 
position and condition of the upper reflecting layer. 


The last phenomenon J need refer to in this section is the effect of 
the aurora on the propagation of waves. Mr. C. H. Taylor worked 
with some stations of the American Marconi Co., near the Arctic 
circle some vears ago throughout three winter months. He found 
that the aurora exercised & most profound effect on signals, 
and always a favourable one. Sometimes when signals were too bad 


to read, the arrival of an aurora instantly brought good communica-. 


tion ; in fact, if during reception the signals became feeble, the tele- 
graphist would walk to the office door, glance into the night. and 
find, as expected, that the aurora had disappeared. The effects 
were greatest when the aurora extended all round the zenith. Since 


then it has been remarked that even as far south as Montreal freak 


ranges are most common on nights of brilliant auroral displays. If 
it be permissible to identify the upper conducting layer of Heaviside 
with the strata in which the aurora forms, this connection between 
aurore and signals proves positively that the upper layers do 
come strongly into play even in the distance of about 100 miles 


worked over by Mr. Taylor. The sharpness of the coincidence: 


of periods of good and bad signals respectively with aurora and no 
aurora cuts out the possibility that the aurora may in some way 


influence the transparency of the lower layers, and so affect signals 


indirectly, and this conclusion is borne out perfectly by such resu!ts 


as those of Simpson (Roy. Soc. Trans., July, 1905), which prove: 


that no connection whatever can yet be found between aurore and 
the electrical condition of the lower atmosphere. The question of 


the height of the aurora is of interest in this connection. Some: 


observers have given the figure as 10 km. or even less ; but the most 


recent and most trustworthy result is that of Stormer, who deter-. 


mined the height photographically as varving from 40 km. to 370 km. 
(Comptes Rendus, May, 1911). Accepting this, it seems to be 
proved that electric waves travelling 100 miles at night may be 
affected bv the state of affairs in regions of the atmosphere more 
than 25 miles high. On the other hand, since there exists all over 
the world a connection between aurorz and terrestrial magnetic 
disturbances, we might expect that à magnetic storm in any latitude 


would influence the ease or difficulty of propagation of electric waves. 


over long distances. The only observation known to me in this 
connection is a negative one. made by me during the great magnetic 
storm of September 25, 1909 (THE ELECTRICIAN, Vol. LXIIL, p. 1001), 


which tended to show that the strays received during the storm were: 


quite ordinary in character, and not frequent or strong, and that 
signals were not noticeably different from usual. The signals 


referred to, however, were all from short distances, and thus the 


effect of magnetic storms on the propagation of electric waves over 
great distances remains an open question. 


One of the most interesting points suggested by this communication 
is the exact source of the strays received in London. Usually all 
strays are ascribed to lightning flashes between masses of charged 
air or between charged air and the earth, mainly for the reason that 
every lightning stroke produces a stray—one of the earliest observa- 
tions in the history of wireless telegraphy—and that every lightning 
storm within a few hundred miles of a wireless telegraph station 
produces strays of intensity corresponding roughly with the distance 
of the station. But in temperate and colder climates strays are 
often abundant when there are no local storms. In 1910 Mr. 
Morris Airey, at Newcastle, and myself in London (Proc. Roy. 
Soc., March, 1911), made simultaneous records of strays on many 
nights and days. On comparing records it was found possible to 
identify individual strays with certainty. The general result of a 
long series of observations was that about 70 per cent. of the strays 
heard at Newcastle had the same origin and were of about the same 
intensity as the corresponding ones heard in London; whence it 
follows that the source is at a distance great compared with the 
distance between the stations. This conclusion is, perhaps, to some: 
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extent confirmed by some observations of our Post Office officials 
to the effect that strays are simultaneously sparse or abundant at 
widely distributed stations in the British Isles (J. E. Taylor, Inst. 
Elec. Eng., 1911). So far as these results go, the discharges might 
or might not be extra-terrestrial. The former alternative appears 
unlikely to those who accept the electrical conductivity of the upper 
layers of the atmosphere ; and the twilight and eclipse phenomena 
point to a source in the south, a question that ought to be settled 
by the use of directive antenne. I have endeavoured to decide 
whether they come from a definite centre in the following way : The 
receiving apparatus was adjusted to several determinate sensibilities 
in turn, and the number of strays received per minute at each sen- 
sibility were counted. Assuming the inverse square or any other 
law of propagation, the number per minute can be exhibited as 
ordinates of a curve with range of the apparatus as abecisse. Clearly, 
if such a curve have one or more portions with nearly zero gradient, 
each such place indicates the existence of à concentrated source of 
the strays. The method being statistical in character demands the 
making of numerous records. The conclusion reached in the winter 
of 1910 was that our strays have usually one definite source, but I 
have not had opportunity to repeat the measurements. As an 
attempt towards locating the source, I asked a friend in the Transvaal 
to make notes of the exact times of the flashes in the violent evening 
storms of that high tableland. So far as they have gone the records 
show that, though some of our strays come from there, the Transvaal 
is not the source disclosed by the above method. 


THE OPERATION OF A LARGE ELECTRICALLY 
DRIVEN REVERSING ROLLING MILL.* 


BY W. SYKES. 


Summary.—Details are given of the equipment and results obtained 
with a large electrically-driven reversing rolling mill at South Chicago. 


About the middle of 1905 it was decided by the Illinois Steel Co. 
to make inquiries regarding the possibility of installing an electri- 
cally driven reversing universal plate mill. This plant has now been 
in operation for approximately five years, and it is believed that a 
description of some of the details of the installation and the results 
obtained may be of interest. The characteristics of the universal 
plate mill are such that it is necessary to have the greatest flexibility 
possible in the driving machine, and it was realised that by installing 
an electric motor, controlled by regulating the field of a special 
generator supplying it with power, an ideal system would be obtained 
enabling all classes of-work to be handled in the most desirable 
manner, the earlier passes being handled at low speeds and the 
finishing passes at high speeds, it being possible to obtain the maxi- 
mum output of the mill on account of the flexibility of the speed 
control. When the plant was installed some doubt was felt as to 
the possibility of quick reversing. but in operation it was soon found 
that the electric plant was capable of handling material more quickly 
than similar steam-driven mills and more quickly than the material 
can be handled by the tables. After the plant had run for some 
time it was demonstrated that the electric equipment was not the 
weakest link in the chain. 

In deciding upon the system to be used for driving the mill, and 
the control of the motors, the experience that had been gained in the 
design of large hoisting plants of the Ilgner type was drawn upon. 
The results obtained indicated that, from the standpoint of 
control this system gave all that could be desired, provided the 
proper provision was made to obtain a rapid change in the generator 
field. The ordinary solid field generator cannot follow rapid changes 
in the excitation on account of the eddy currents which are set up 
and which oppose any change of field strength. It is therefore 
nocessary to design the machine with a completely laminated mag. 
netic circuit so as to overcome this characteristic of the ordinary 
generator when working under the conditions met with in such 
service. The importance of having the voltage of the generator 
follow the changes of excitation quickly is very great from an opera- 
ting standpoint, and this condition has been very well fulfilled in 
the Illinois Steel Co.'s installation. In Fig. 1 are shown the principal 
connections of this installation. It will be seen from this diagram 
that the roll motors are connected to a double-commutator generator 
without any starting resistance, each motor being connected to one 
commutator. This generator is driven by means of a three-phase 
induction motor, and a 100-ton flywheel is mounted on the same 
shaft. The roll motors are separately excited, the excitation being 


* Abstract of a Paper read before the American Institute of Electrical 
Engineers. 


constant, with speeds up to 100 revs. per min., and the polaritylis 
not changed. The direction of rotation and speed of the roll motors 
is controlled by changing the polarity of the generator, and varying 
its field strength, thereby varying the voltage applied to the arma- 
tures of the roll motors. This system avoids rheostatic losses, except 
in the field circuit, and enables any desired speed to be obtained, 
independent of the load. The load on the generator naturally varies. 
rapidly over a large range, tho rate of change being at times 3,000 H.P. 
to 4,000 H.P.. per second during acceleration and 8,000 H.P. to 
10,000 H.P. per second when braking. From the standpoint of the 
power supply, such a load would be highly undesirable, even for a 
very large power house,fand could not be handled at all by gas-engine 
driven stations of moderate capacitv, such as are usually found in. 
steel mills. In order to equalise [these fluctuations, the flywheel 
was provided to deliver energy during the periods of great demand 
and to store energy during periods of light load. 

To enable the flywheel to assist the three-phase motor in driving 
the generator, an automatic slip regulator was provided, which intro- 
duces resistance into the rotor when the current reaches a certain 
value, the speed being thereby reduced, and a portion of the energy 
stored in the flywheel is used foy driving the generator. When the 
load on the generator is reduced, the resistance is automatically cut 
out, the speed consequently increasing, and energy is thereby stored 
in the flywheel. In practice, the maximum load on the line due to 
the reversing set is approximately one-fifth of the maximum load of 
the generator. By properly setting the regulator in relation to the 
work to be done, the input to the motor-generator can be maintained 
practically constant. It will be noted that the driving motor of the 
set is considerably smaller than the generator, which is due to the 
fact that the latter must be designed to carry the high peak loads and,. 
as the heating of the armature is due principally to the copper loss, 
which varies as the square of the current, a much greater capacity is. 
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Fic. 1.—DIAGRAM OF CONNECTIONS OF ELECTRICAL EQUIPMENT OF 
UNIVERSAL REVERSING PLATE MILL OF ILLINOIS STEEL Co. 


required to deliver a certain amount of power than would be neces- 


sary if the load were constant. The load on the induction motor does 
not vary greatly, and consequently it is designed to carry only the 
average load. To protect the generator and driving motor against 


excessive overloads, dus to stickers or cold slabs, overload trips for 


the circuit-breakers are provided in each armature circuit, which are 
arranged to open the circuit at a load corresponding to, approxi- 
mately, 8,000 g.P. The primary circuit of the induction motor is 
provided with the usual instruments and overload protection. Speed 
meters showing the speed of the rolls, and double reading ammeters 
are provided on the operating pulpit, for the guidance of the operator.. 
It has been found, however, that the electrical equipment is capable 
of performing heavier work than the mill. so that the operators are 
controlled during rolling more by the limitations of the mill than 
those of the electrical equipment. 

The driving motors have a nominal rating of 2.000 H.P”. each, 
making a total of 4,000 u.r. for the set. The motor was divided into. 
two units, with the object of reducing the armature diameter, fand 
consequently the inertia, and at the same time to facilitate handling 
the hsavy current which at 8,000 H.P. is about 11,000 amperes. They 
are designed for a normal armature voltage of 575, and 220-volts 
excitation. When the plant was designed it was proposed to in- 
crease the speed from 100 revs. per min. to 150 revs. per min. for the 
longer passes, and, so as to ensure that the flux in the motor fields 
would follow the quick changes of the exciting current, the magnetic 
circuit was laminated. Experience gained from the operation of the 
plant has shown that this refinement was unnecessary, although re- 
quired in order to meet the original guarantees for acceleration and 
reversal asked for. The armatures, which are 7 ft. 6 in. in diameter, 
were especially constructed to stand the severe shocks anticipated 
with this class of work, and to be capab!e of witbstanding the severe 
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. stresses due to the rapid reversing and acceleration. On this account | 

very great attention was paid to the methods of supporting and 
holding the armature windings. a special steel ring being provided to 
support and fasten the end connections rigidly where they connect 
to the commutator lugs. With the ordinary construction a certain 
amount of movement is always possible, and a very slight bending of 
the end connectors if repeated often enough will lead to crvstallisa- 
tion and breaking, which has been demonstrated repeatedly where 
machines have been subjected to severe service. "That the great care 
in supporting the end connections was justified has been demon- 
strated by the fact that in some of the earlier European installations 
there was considerable trouble duc to the breakage of the armature 
connections, whereas in the case of this plant there has never been 
the slightest difficulty from this cause. 

The generator of the motor-generator set is of the double-commu- 
tator type, and embodies some features of special interest. It was 
decided to use a double-commutator type machine so as to reduce 
the current to be collected from a single commutator, therebv allow- 
ing a single comparatively high-speed machine to be used. The field 
is of the laminated type. so built that it will answer changes of field 
current very rapidly, this being necessary to obtain quick reversing 
and speed changes. The machine is of the comnmutating pole. com- 
pensated type., similar to the roll motors, the diameter of the arma- 
ture being the same. The normal full speed of the generator is about | 
-375 revs. per min. and the minimun speed about 300 revs. per nm: 

1 4 


INPUT TO 


conditions of operation the speed of the set seldom falls below 320 
revs. per min., and the input does not as a rule exceed about 900 kw. 
The energy stored in the wheel at full speed is 250,000 H.P.-second, 
and the amount given up when the wheel slows down to 300 revs. 
per min. is 90,000 H.P.-second. 

For controlling the excitation of the generator, a special controller, 
operated on the principle of a Wheatstone bridge, was designed, the 
connections of this controller being shown in Fig. 1. The current 
handled by this controller is, approximately, 50 amperes, with maxi- 
mum excitation, which can be readily handled by a controller of the 
face plate type. The slip regulator for automatically varying the 
rotor resistance, so as to limit the input, consists of a number of 
pneumatically operated switches, arranged in groups, their operation 
being controlled by two relays. One of these relays causes the 
switches to drop out when the current in the primary of the motor 

reaches a certain value, and so long as this relay is open the switches 
will continue to drop out successively. When the current reaches 
a normal value the relav closes and no further switches are opened ; 
when the current’ falls below the normal the second relay drops and 
causes the switches automatically to close in the proper order, and in 
this way the input to the motor, under normal operating conditions, 
is maintained approximately constant. In all, 30 switches were pro- 
vided for starting and regulating the speed of the motor. and conse- 
quently the resistance is varied in very small steps. The capacity 
of these switches to withstand verv severe service has enabled them 
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At 'iorrevs. per min. the voltage» of the generator with full field is, 
approximately, 600. The armature winding is of especial interest, 
as there are twice as many commutator bars as there are coils, the 
equivalent of a half turn coil being obtained by the connections. 

The generator is designed for à normal capacity of approximately 
3,000 kw. and a maximum capacity of about 6.400 kw. Special 
Attention was given to the design of the generator to ensure good 
commutation under the severe conditions of operation. The com- 
mutating pole and compensating windings are not shunted, care being 
taken to render this unnecessary, so as to avoid any trouble due to 
difference in the self-induction of the windings and shunt affecting 
the division of the current with rapid changes of load. The necessity 
of commutating the maximum current, with a weak field requires 
that the closest attention be given to the commutating characteristics 
.of the generator. 

The motor for driving the generator and Hywheel has a normal 
rating of 1.300 H.P., and is designed for three- phase current at a fre- 
quency of 25 and 6.600 volts. Lt is of the wound rotor type, the rotor 
circuit being controlled by an automatic slip regulator, previously 
referred to, and is of the usual standard construction. The flywheel 
of this set presents some interesting features, as, owing to difficulties 
in transportation and in obtaining reliable steel castings, the wheel 
was built of comparatively thin punched laminations on a steel spider, 
the sheets being bolted between cast-steel end rings. The peripheral 
speed of the wheel at 375 revs. per min. is 15,500 ft. per minute. In 
order to facilitate handling, the wheel was built in two parts, each 
weighing 100,000 1b., the total weight, therefore, being 100 tons. 
The fly wheel effect of this wheel is 5,500,000 ft.-lb., and under normal 


to be operated successfully since the plant was installed, although 
each switch may be closed or opened 8 or 10 times a minute. 

After five years! operation of the plant it was decided that it would 
be advisable to make a complete set of tests to determine, not only 
its operating characteristics, but also whether such an installation 
could be improved upon and how closely the designed capacity 
approximated to the actual operating conditions. Owing to the 
difficulty in obtaining suitable apparatus to make such tests, most of 
the instruments were specially designed and built for this test. The 
current in the motors varies, under normal conditions, so rapidly that 
ordinary indicating or recording instruments were not suitable, and 
it was therefore decided to use an oscillograph for recording the 
direct-current voltage and current. The speed of the roll motors 
was recorded by means of a special graphic recording meter, con- 
trolled by a suitable magneto, driven from the motor shaft. The 
recording instrument was especially designed so as to be capable of 
following ‘rapid changes in speed, and to avoid errors usual with 
graphic instruments. It was decided to avoid the use of a pen for 
recording, and the position of the pointer was recorded by causing 4 
spark to pass from the end of the pointer through the paper to an 
insulated plate. In designing these instruments provision was 
made to avoid introducing errors in the readings due to the static 
effect of the high-tension current for the spark. The speed recording 
instrument for the roll motors had a centre zero so as to record both 
directions of rotation. The speed of the motor- -generator set was 
also recorded to determine the amount of energy given up OF ab- 
sorbed by the flywheel during the period of test. The instrument 
used was similar to that adopted for the recording of the motor speed, 
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except that provision was not made for recording the speed in both 
directions. In order to obtain a large reading for a comparatively 
small change of speed a battery was connected to oppose the mag- 
neto, and the meter recorded the difference in the potential of the 
magneto and the battery. All the instruments, including the oscillo- 
graph and the speed meters, were provided with a time-recording 
device, all of these attachments being controlled by a single contact 
making clock. The input of the motor-generator set was determined 
by means of a wattmeter of the same type as the speed meters. 

In addition to the above apparatus, provision was made for re- 
cording signals from the mill. In the mill records were obtained as 
to the size and weight of material rolled and the reduction per pass, 
end at the same time rcadings were taken to determine the tempera- 
ture of the metal. These tests gave, simultaneously, readings of the 
input to the roll motors and the input to the motor-generator set at 
the speed of the set and motors. With this information, together 
with the known characteristics of the apparatus, and the data ob- 
tained as to the work done by the mill, it was possible to obtain a 
complete analvsis of the power requirements and operating charac- 
teristics. 

Fig. 2 shows the power required for rolling a slab, 31 in. by 113 in. 
by 95 in., weighing 1,080 lb., to a plate 4 in. thick by 12 in. wide and 
1.060 in. long. From these curves it will be seen that the maximum 
current was approximately 4,100 amperes, and the maximum braking 
current about 2,350 amperes. The maximum speed of the rolls 
during this test was 86 revs. per min. during the sixth pass, whereas 
in the first pass the maximum speed was 50 revs. per min. The total 
time required from beginning to end of the test was 58 seconds, 
showing à maximum capacity when rolling this size material of 
epproximatelv 30 tons per hour. The temperature of the metal 
varied during the test from 1,920 F. to 1,800 F. 

The total power required for rolling varies considerably, and no 
definite rule or formula can be produced that will cover all the con- 
ditions. The relation of the amount of metal displaced during the 
earlier passes, to the total, and such items as the temperature, 
amount of draft, number of passes, &c., make it impossible to give 
general figures. The net rolling work which is independent of the 
losses in the equipment also varies widely, and a thorough knowledge 
of the conditions is necessary to predict the power requirement of an 
installation. In a test made when rolling a certain slab, in seven and 
15 passes, the net rolling work showed a difference of about 10 per 
cent., but the total input varied about 50 per cent., due to the re- 
duced capacitv of the mill when rolling at the lower rate. Such 
points as these show the importance of a very close examination of 
operating conditions when designing a mill of this kind. and to ensure 
success an electrically-driven reversing rolling mill requires very 
careful engineering, as the problem is not so much to get a mill that 
will work, as to get one that will work economically. 

At times great stress has been laid upon the advantage and neces- 
sity of very rapid acceleration and reversal. The author has pointed 
out previously that this feature is of little importance, as with a well- 
designed plant the roll motors can he handled more quickly than the 
material to be rolled. In this mill it is the general practice during 
the earlier passes to have the feed rolls running at full speed in the 
opposite direction to main rolls, so that when the slab leaves the mill 
it is returned in the shortest possible time. In spite of this, the main 
motors are easily capable of reversing in ample time. An examina- 
tion of a large numiber of tests on this and other mills shows that the 
average rate of acceleration used does not exceed about 20 revs. per 
min. of the rolls per second, the maximum being about 30 revs. per 
min. per second. The rate of retardation is, however, very much 
greater, and generally varies between 40 and 50 revs. per min. per 
second. The overall efficiency of the plant depends in the first place 
upon the relation of the size of equipment to the material to be rolled. 
Asalreadv pointed out, a mill of this kind cannot be compared with one 
rolling only a single product, in which case the operating character- 
istics can be very accurately predicted. As this mill will be often 
underloaded, the efficiency naturally suffers, which is true, inde- 
pendent of the system of driving. The results obtained from this 
mill indicate that, although the equipment was built six vears ago. it 
compares very favourably with some of the latest designs and is quite 
capable of meeting the most severe service it may be called upon 
to perform. In new designs certain features would be improved 
upon, with the object of somewhat simplifying the equipment from 
a manufacturing standpoint, but it is not believed that any great 
improvement could be made from an operating standpoint, as since 
it has been in regular service the electrical equipment has given no 
trouble. The experience gained has shown that the engineers of 
the Illinois Steel Co. were thoroughly justified in undertaking this 
n installation without having any precedent whatever to work 


FREQUENCY CHANGERS. 


BY C. TURNBULL. 
(Borough Electrical Engineer, Tynemoutb.) 


Summary.—The author discusses the various difficulties underlying 


the use of frequency changers for coupling together net works of different 
frequencies, and finally describes brietly the frequency changer of the 


Lancashire Dynamo & Motor Co. 


To run in parallel two stations which generate at different 
frequencies is a problem which has not vet been discussed as 
fully as it deserves, although it is attracting more and more 
attention as time goes on, and must be solved before the 
varying supplies of London are linked up, as everyone admits 
they should be for economy's sake. Probably half the stations 
in London might be shut down with advantage every Sunday 
and a number of others during the summer months, with enor- 
mous saving in generating costs. Indeed the sheer waste 
resulting from the running of all the London stations all the 
time, day and night, summer and winter, must provide a sub- 
ject of thought to everyone who wishes to see electricity take 
its proper place in the chief city of the world. Not only would 
the linking-up of all supplies result in reduction in the costs 
of generation. but it would also help to restore dividends to 
their former level, and to provide larger depreciation funds, 
an increase long overdue in many cases. 

Probably the chief reason for the lack of linking up arises. 
from the difficulty that exists in running together supplies 
with varying frequencies. Voltage may be transformed easily: 
enough, but the changing of frequency is a very different thing. 
At first sight one might think that it could easily be done by 
means of a synchronous motor rigidly coupled to a synchronous 
generator, each end having the proper number of poles. If 
it were desired to convert from 50 to 60 periods, it might appear 
that one would only require to give the motor 10 and the gene- 
rator 12 poles, and the conversion would be accomplished. 
This would be quite satisfactory 1f the whole of the 60 period 
supply were given from the motor generator, but more generally 
it is desired to run it in parallel with generators driven by 
steam engines or other prime movers, a requirement which 
greatly complicates the problem. First there is the difficulty 
of paralleling the motor generator with the incoming supply. 
The slipping past of one pair of polesdoes not matter when one 
is paralleling two generators of equal frequency, for one may 
couple them together when any set of poles comes into phase, 
but with a rigidly coupled frequency changer there is only 
one position in the course of a revolution where the ends are: 
both in phase, that is, if both frequencies are maintained abso- 
lutely steady. For suppose that we are changing from 50 to 
60 periods, the motor having 10 poles and the generator 12. 
If the motor has been switched in with one pair of poles in 
front of its correct position, it will be advanced one-fifth of a 
revolution, while the other end ought only to be advanced 
one-sixth to be properly phased. Nimilarly if the motor is. 
advanced two pairs of poles it will be two-fifths of a revolu- 
tion ahead, whereas the generator only requires to be two- 
sixths of a revolution to keep it in phase. This difficulty may 
be overcome easily by arranging one stator to rock round part 
of a turn, so that it may be brought into accurate phase. 
Another method would be to run up the two ends separately 
and to connect them through a clutch when they came up 
to speed. In actual practice there would, after switching in, 
be most difficulty in keeping the two frequencies right at the 
two ends of the changer, which would pull out of step if one 
supply gained on the other so much as one period in an hour,. 
and that would usually happen in a much shorter time if the 
amount of energy passing through the changer were rela- 
tively small. Thus the transference of 1,000 kw. through 
a changer from one station of 10,000 kw. to another of similar 
capacity would be insufficient to keep the two supplies in step, 
and they would speedily run out of phase. To keep the gene- 
rators properly coupled it would be necessary that the major: 
portion of the load of one station should be substantially con-. 
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nected to the neighbouring system, so that nearly the whole | torque (might one say “ torqued ") by means of a small motor 
-of the two loads should be available for keeping the generators | geared to it. The result of this arrangement is that the stator 
in parallel. is driven by the motor, or else drives the motor at the speed 
In addition to the connecting-up of supplies which are | required to compensate for variations in the speed of the prime 
identical in the number of their phases, frequency changers | movers which supply the current on the two systems coupled 
would also be needed to couple together two-phase to three- | through the frequency changer, and it therefore keeps in step 
phases supplies, or single-phase to polyphase. A changer might | at both ends. Suppose, for instance, that the changer, running 
also be useful in transferring a portion of the load from an | at 600 revs. per min., couples 50 to 60 periods nominally, but 
outlying portion of one network to a distant part of another, | that the actual periodicities are 49 and 61, then the stator will 
even where the frequencies were nominally the same, as in this | rotate at 22 revs. per min. to compensate for the difference. 
case the small amount of energy passing might fail to keep There will be no trouble in paralleling the two ends, for the 
the two supplies in step, while the cost of running heavy mains | stator will twist itself round so as to pull into step as soon the 
between the two systems to join them together effectively might | second switch is closed. 
be prohibitive. In some cases one might parallel the two sides | Here there arises the interesting question as to whether such 
momentarily through a changer and then transfer the load | a changer should be designed with synchronous or induction 
bodily on to it by severing it from the other mains, but one | machines, or whether one end should be synchronous and the 
would often rather run the systems in parallel if a satisfactory | other asynchronous. The synchronous set would operate 
changer could be obtained. with a good power factor which will nearly always be an im- 
These considerations show that a frequency changer must | portant item ; indeed, it will often happen that the receiving 
conform to exacting conditions. It must be easily run up | side will only be able to accept current at something like unity 
and paralleled, as it will often be wanted in a hurry, and it must | power factor. Yet a synchronous changer may have troubles 
keep in parallel when the frequencies vary from normal at either | of its own, especially if the variations in frequency on the two 
end. It must also be able to transmit as much or as httle | systems are excessive and violent. The changer may have to 
current as may be required either way. It might be thought | deal with sudden changes of frequency such as happen when 
that asynchronous machines should fill all wants, but a little | a large generator is switched in or out at either end, or when 
consideration will show that something more is wanted. The | sudden loads are put on to the mains, such as railway trains, 
wattless current of an induction generator may be so great as * collieries, &c., while the effect of shorts on the mains may cause 
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to neutralise altogether the benefit of its contribution, while 
the load transmitted can only be adjusted by altering the fre- 
quencies of the two ends, not a very reliable method. Further- 
more it might transmit current the wrong way if the frequency 
of the supplying side became reduced for any reason. A simple 
and flexible method would be to transform the alternating 
current todirect current, by means of transformers and a rotary, 
and to retransform this to alternating at the new pressure by 
similar means. Instead of transformers and rotaries, Peebles 
La Cour converters might be used. These arrangements would 
be ideal in operation, and would be as flexible and trustworthy 
as anyone could wish for polyphase currents. For single-phase, 
however, rotaries would be less happy, although still workable 
while La Cour converters would not act at all. 

An interesting method of solving the problem has been 
developed by the Lancashire Dynamo & Motor Co., of Man- 
chester, and their method appears to provide a frequency 
changer which will deal with every case in the most direct 
manner possible with a minimum of apparatus. Their machine 
consists of a rigidly coupled motor generator with the number 
of poles at either end requisite to deal with the frequencies 
concerned. The correction for small variations of either 
frequency is effected by rotating one of the stators, to call it 
by the only name one can thing of atthe moment. The stator 
in question is mounted on bearings and is given the necessary 


sudden alterations in frequency which may pull a synchronous 
machine out of step. The troubles might be greatly aggravated 
where energy was delivered to a comparatively small supply 
which had a large proportion of spasmodic load on its mains. 
The remedy would be to use an induction set at one end, com- 
pensated for power factor by an arrangement such as was 
recently described by Dr. Kapp. 

An alternative method would be to run up the motor as an 
induction machine, and arrange its rotor windings so that con- 
tinuous current could be put through one leg when it was 
nearly up to speed. It would then jump into phase and run 
as a synchronous machine. The other windings could be short- 
circuited so that the rotor would run as an asynchronous set 
if it came out of phase, while at the same time it would come 
into step again if the load were not too heavy. 

The illustration shows a machine made on these lines, though 
in this case the stator is rotated by hand only for paralleling 
in. It will be observed that the rotor of the motor is pro- 
vided with an exciter, whereby it can be run up as an induction 
set, and excited with continuous current when nearly up to 
speed, when it will run as a synchronous set. It will be noted 
that the motor in the illustration also drives a continuous- 
current generator. This might have been used to excite the 
rotor if its voltage had been low enough. Unfortunately the 
rotor can only be worked at a very low pressure. 
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MARINE PROPULSION BY ELECTRIC TRANSMISSION.* 


BY HENRY A. MAVOR. 


Suamary.—The Author, after describing the electric propulsion 
equipment of the U.S.A. collier ‘‘ Jupiter " and the tests he saw carried 
out on this equipment, gives particulars of the installation that is 

constructed for the ‘“ Tynemount," an electrically propelled 


eras 
vessel for service on the Canadian lakes. 

At the Portsmouth mecting of the British Association in Sep- 
tember, 1911, the present writer submitted a communication on 
* Electric Drives for Screw Propellers.’ Since that date some 
further developments have occurred. 

The first of the three propositions of which details were given has 
heen superseded by an ordinary reciprocating engine equipment. 
The United States law requires that the machinery for ships which 


—_ 


are to sail under the American flag must be built in the country, 


and it was found that the comparison of cost was unfavourable under 
this condition. The second proposition, an oil-electric tank barge 
for Canadian service, is now under construction (the details of the 
machinery equipment form part of this communication). The third 
proposition is still on paper only, but the United States Government 
has ordered an equipment closely resembling that described. ‘This 
equipment has been constructed by the General Electric Co. of 
America. 

Descriptions of this plant have already been published by Mr. 
W. L. R. Emmet, the designer, in Papers contributed to the Society 
of Naval Architects and Marine Engineers in America and to the 
American Institute of Electrical Engineers ; the following is a sum- 
mary of these Papers :— 

The “ Jupiter ` is one of three colliers being built for the United 
States Government. They are to be called ‘‘ Cyclops," ** Neptune " 
and ‘ Jupiter." The “ Cyclops" is equipped with reciprocating 
engines, the * Neptune " with a steam turbine connected to the 
propellers by gearing. and the '' Jupiter " with a steam turbine con- 
nected to the propellers by electric transmission. These ships have 
a displacement of about 20,000 tons and carry something like 
12.000 tons cargo. The speed is 14 knots. The “Cyclops " has 
already been tried on a 48-hour trial at an average speed of 14-6 knots, 
with a coal consumption, for the main engines only, of 1-485 lb. per 
indicated horse-power-hour, the total average indicated horse- 
power of both engines for the run being 6,705. The average rate of 
propeller revolution being 92 per minute. 

The results of the trials of the “ Neptune " are not yet complete. 
It is reported that the gearing works in an entirely satisfactory 
manner, but that the efficiency of the turbine and propellers has not 
vet proved so good as expected. The table given below shows com- 
parisons of the known data concerning the equipments of these 
three vessels. 

The collier “ Jupiter " is being built at the Mare Island Navy 
Yard. The electric propelling machinery is now complete and has 
been tested in the shops. The generating unit consists of a six-stage 
Curtis turbine connected to a bipolar alternator; the speed of the 
generator at 14 knots is about 2,000 revs. per min. and the voltage 
about 2,200. This generating unit delivers electricity to two motors, 
one coupled directly to each propeller shaft. These motors have 
36 poles, therefore the ratio of synchronous speed reduction is 
18-3 to 1, the propeller at 14 knots being designed to operate at 110 
revs. per min. This speed reduction may be compared with that 
of the * Neptune " as illustrating the range of speed reduction 
available in each case. (The * Neptune " speed ratio is from 1 250 
to 135 or 9-25 to 1.) The connection between the parts of the 
electric equipment is provided by a switchboard arrangement with 
oil switches for connecting the motors for either direction of rotation, 
and show and record the electric power delivered to the motors. 
There are also two special resistance devices for use in circuit with 
the revolving part of the motors during the processes of reversing. 
The generating unit and motors are self-lubricating and self-ven- 
tilating. Sheet-metal ducts are to be connected to the air outlets 
and the heated air will be led to the suction of the stokehole blowers. 


* Paper read before Section G of the British Association at Dundee, 
September, 1912. 


'* Cyclops.” 


The speed of the motors in this vessel will be changed by variations 
in the speed of the generating unit, the ratio of speed reduction 
remaining fixed. These changes are accomplished by means of a 
governor of novel construction. so arranged that it is capable of 
automatically holding the speed at any point from about 5 to 14 
knots. The setting of this governor is controlled from the switch 
: platform, and the operating engineer. without changing his position, 
can run the vessel at any speed ahead or astern, and can stop and 
: start and read on his instruments the speed and rate of power 
| delivered to each propeller. The engineer can control the main 
| throttle valve or trip it so that it closes instantly. The generating 
, unit is also equipped, separate from the governor, with an automatic 
| device to trip the main throttle in case of excessive speed of the 
, turbine. The electric transmission is directly comparable in function 
to that of an ordinary gcar. and the experimental comparison which 
is being here made will be of value in estimating the relative effec- 
tiveness as well as efficiency of the two new methods. The methods 
used on this ship constitute the simplest known form of electric: 
power transmission, in many respects novel in the detailed arrange- 
ments, but, broadly speaking, the plant is designed and built on 
exactlv the lines on which the General Electrie Co. have carried out 
work on a verv extensive scale and for a great variety of purposes 
on shore under conditions far more complicated and difticult and with 
immunity from trouble. In the many years of production of 
alternating apparatus of this type there has hardly been a case 
recorded of insulation failure, and it is claimed that in this respect 
the record of the electrical part of the equipment is superior to the: 
record of any other type of apparatus which has hitherto been used 
for ship propulsion. An illustration showing the arrangement of the 
plant in the ship accompanies this Paper (see Fig. 1). 

The writer saw this plant officially tested at Schenectady in the 
summer of this year. For the purpose of the test, the apparatus. 
was erected in the General Electric Co.'s power station at Schenectady. 
The turbine was connected to a condenser, 2nd one motor installed 
in the position relative to the switchboard and controlling mechanism 
which it will occupy on board the ship. The other motor was arranged 
as à generator and directly coupled to the first motor so as to afford 
a load for it. With this generating motor as load the conditions of 
service can be approximated, although they are more difticult than 
the driving of a propeller, because the load falls off only slightly 
with diminutions of speed and constant exciting current. With the 
apparatus so installed the processes of starting, stopping, speed 
variation and reversal can be accomplished very much as they would 
be on board ship. and the time and difficulty involved can be cor- 
rectly judged. "The motor can be operated at its full load or any 
desired proportion of its load, and at any desired speed. Variation 
is accomplished by a mechanical action of the governing mechanism 
of the turbine equivalent to that which would be used on board ship. 
These arrangements afford means of experimenting with the operat- 
ing conditions up to about half load, the work being applied to one 
motor only, the second machine being u:ed as a generator, the cur- 
rent from which is carried to an artificial resistance for absorbing the 
energy. This device is necessary because the absorption of 7,000 H.P. 
on the propeller shaft is beyond the resources of existing mechanical 
power-wasting devices. On the other hand, it is easy to provide 
means of ascertaining the working conditions as applied to the 
generating unit, because it is easy to absorb the power of the electric 
generating unit in artificial water resistances. The water rates of 
the generating unit have thus been tested in all loads and conditions, 
and the record of these tests is shown by the accompanying curves 
(see Fig. 2). In these tests the effects of speed. voltage, vacuum 
and superheat are all thoroughly investigated in a series of tests run 
under the conditions of load characteristic of the ship's operation. 
Experience gained on these tests has suggested modifications by 
which it is anticipated that the rate can be reduced from 12 Ib. to 
11} 1b. of steam per shaft horse-power-hour. 

The following operations were carried out in the shop trials: 
(1) 5tart turbine by opening throttle. the speed being shown by 
an indicator on the switchboard. (2) Bring turbine to moderate 
speed by movement of dial controller ; adjust the motor resistance 
and start the motor by closing “ahead " switch. (3) Reverse the 
motor repeatedly by simply throwing over the switches with the 
speed and load corresponding to about 8 knots. (4) Increase the 


“Jupiter.” " Neptune.” 


20,000 20,000 


Displacement, tons ice. cu. cvnswiw sd cqdsecapuasussecactncsiwactevi suns 20,000 | 
Hs ate ee power at 14 knots ............ ECT OR RUN 5,600 mi Jenene : i 
ngine or turbine speed at 14 knots........................ eese. 8 R. in. | s. per mi 7 reya t ; 
Propeller revs. per m at 14 knots....... Sage EEE EEE = 38 ind | dd an 10 iem tm "135 PUTEM: 
Weight of driving machinery, tons ............. eene 280 | 156 Not cane 
Character of driving IDRChIBDOEU. i ocior en A A 2 triple-expansion engines l turbo-generator and 2 turbines, each with 
2 Motors gearing 
14 (estimated) 12 (tested) Unknown. 


Steam consumption in Ib. per shaft horse:power-hour......... 
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speed and adjust the load to correspond to the maximum which 
can, with the normal speed and voltage of the generator, be run with 
resistance in, this being the maximum speed which would ordinarily 
be used in “ backing and filling." (5) Cut resistance out of circuit 
by slowing down the generator, opening the field. throwing a resis- 
tance lever and again closing the field switch. (6) Increase the speed 
to 14 knots and adjust the load to correspond. (7) Reduce the load 
to about half that which corresponds to the maximum load on the | 
ship after reversal ; then reverse the motor by interrupting the field, | 
throwing the resistance lever, change from *“ ahead " to " reverse " - 
position of the switch and again close the field. (8) Stop the motor 
and start with resistance. (9) Reverse with resistance. 


36 Kw. 
= ii 
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Elevation looking Forward from Frame 173 to Frame 163. 


Fic. ].—ARRANGEMENT OF MACHINERY IN U.S. COLLIER ‘‘ JUPITER." 


These operations cover all the conditions likely to be met with in 
service, and all of them were repeated and varied, showing complete 
facility of handling the equipment. The reversal particularly was 
casily and smoothly accomplished. The writer took no specific 
records of the time require to produce the reversal. This would 
require special apparatus, because it was so short that it could not 
be conveniently observed by means of a stop-watch and visual 
observation. 

In the writer's preliminary studies on this question he considered 
it necessary to deal with the question specially from the point of 
view of propeller efficiency. Further experience has shown that in 
most of the cases with which he has been called upon to deal, the 


propeller conditions are determined by the conditions under which 
the ship has to work in respect of draft, &c.. so that there are not 
many cases where the saving in propeller efficiency is a fundamental 
determining factor in the choice of electric equipment. The question 
of propeller efficiency, however, is stil! so closely associated with the 
proposals for ship propulsion that the writer suggested to Mr. Emmet 
the examination of the propeller conditions on & small electric vessel 
constructed by the General Electric Co. as a fire boat for the City of 
Chicago. This vessel, the “ Graeme Stewart,” is one of two boats 
owned by the City of Chicago. They are equipped with General 
Electrie turbines which drive centrifugal fire pumps. These steam 
turbines are also connected to direct-current generators, and each 
of the twin-screw propellers is driven by an 
electric motor. The boat is 120 ft. long, 28 ft. 
beam, 10 ft. draft, and the general arrangement of 
the equipment is shown in Fig. 3. It is inter- 
esting as another example of electric propulsion, 
although in this case the methods are different 
from thosc here discussed. 

Mr. Emmet has published the results of these 
experiments in a Paper to the Society of Naval 
Architects and Marine Engineers held in New York 
in November of last year. These results are of 
more than academic interest, for they show clearly 
in à way not hitherto possible the relation between 
the power applied and the work done under the 
varying conditions produced by the manceuvring 
of a boat of considerable size. Similar experiments 
were carried out on a smaller scale in connection 
with the design of the propellers for the '* Maure- 
tania " and '' Lusitania," and there is evidence that. 
electric transmission will provide means for a fuller 
understanding of propeller action than can be 
obtained from small scale experiments in a 
tank. ] 

Mr. Emmet's Paper is accompanied by a very 
full set of curves, to which those interested are 
referred. To complete the understanding of the 
curves in Mr. Emmet's Paper, it may be stated that 
the torque given is the torque on each shaft and the 
power is the sum of the power of both propellers. 
The weight of the rotor of each motor is 4.150 lb. 
The radius of the motor armature is 152 in. The 
torque as given on the curves is reduced to 1 ft. 
radius and is the total torque developed by the 
motor, inclusive of the torque for accelerating the 
armature, the shaft and the propeller. 

Returning to the Canadian vessel, the arrange- 
ments shown in the drawings accompanying the 
writers Paper to the Association at Portsmouth 
last year have been somewhat modified in carrving 
them into actual form. It has been found more 
convenient to arrange the generating plant in 
two units, as shown in the drawings herewith (see 
Fig. 4). The general principle of the apparatus 
is as described in last year's Paper. This is one 
of the cases where the limitations imposed by the 


are obtained by adopting the propeller size and 
rate of revolution which have been determined by 
experience in working with steam. The locks on 
the canals on the Great Lakes route from the 
St. Lawrence impose limitations on the length, 
breadth and draft of the ship which determine its 
size and the size of the propeller. The manceuvring 
of the ship by the steam arrangements is satis- 
factory, and therefore the field for improvement 
is limited to the increase of carrying capacity. 
The present arrangement results in an increase of 
about 250 tons in the carrying capacity as compared 
with the steam equipment; Ist, due to the absence 
of the boilers and consequent reduction in space and weight of 
machinery; 2nd, due to the important difference in the heat 
value of the fuel and the efficiency with which it is used, so that the 
bunker capacity can be materially reduced. 


The vessel as now designed has dimensions— 


Length overall |... oretenus 2506 ft. 
Length between perpendiculars ................ 250 ft. 
Extreme breadth.......................... eee . 42ft. 6 in. 
Depth moulded ............................ eese 19 ft. 
Forecastle m t 38 ft 
POOP ocio ovde ip UE SUE eran 42 ft 


conditions of service are such that the best results . 
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The vessel is designed for and is estimated to carry about 2,400 


tons dead-weight of cargo, fuel, fresh water and stores on 14ft. mean 
draft in fresh water. She is classified for service on the Canadian 
canals, Great Lakes. St. Lawrence river and gif, with occasional 
trips to Sydney, Cape Breton. 

[t will be noted that two steam boilers are provided for the working 
of the deck equipment, steering gear and clectric light. and for the 
supply of heat for the living quarters. It may at first sight soon out 
of place to return to steam equipment for these services, but the 
conditions of the service in question sre such as to call for an auxiliary 
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Test or GENERATING Unit RUN UNDER PROPER CONDITIONS (€ F NPRED, 
LOAD AND VoLTAGE AND REDCCED BY Known ErricikENCY ct Motors, 


cquipment at small capital cost. Thoseason is short, and the amount 
of work called for from the auxilizery equipment is small, and there- 
fore, although an electric equipment wou!d be much more economical 
in working, therc is not time nor opportunity for the more economical 
plant to justify the increased cepit»! expenditure, which is very 


considerab'!e. 
The necessity for providing steam for heat has also a strong bes ing 


The engine is of tbe high-speed type, which has been developed. 
by Messrs. Mirrlees, Bickerton & Day. - Large numbers of tho: 


engines have been made, and their capabilities thoroughly demon- 
strated, so that there is little that is experimental in the use of this 


plant for the purposc intended. | | 
The engine works on the Diesel four-eyc!e principle, and h2; the 


following main dimensions: Cvlinders, 12 in. diameter; strok:, 
133 in. ; revolutions per minute, 400. There are six cylinders on 
each engine, and the cranks are so arranged that the firing tak»; 
place at equal intervals. The engine is mounted on a bedplete, on 
which are the columns carrying the cylinders, with their head: 
end valves. The evlinder head contains the vaives, which are 
operated by levers and cams, A special feature of the levers for tho 
air, exhaust and fu?! cams is that they are split in such a manner tht 
the part above the valves can be swung back and the valves cs: 
easily be removed without disturbing any othor gear. 

The working parts of tho engine are entirely enclosed, and e 
system of forced lubrication i; used, supplied by a valveless pum» 
driven by an eccentric on the crankshaft placed at the comoro sor 
end. The second motion shaft is driven by means of a worm wh~! 
mounted on the crankshaft directly midway between the centre 
cvlinders through a vertical shaft, which also carries the governor 
at its upper end. On the second motion shaft, which is placed at 


| the front of the engine and carries the cams for operating the valvas, 
are mounted the eccentrics which drive the two fuel pumps, thers 


| being a separate pump for each cylinder. 


This arrangement enab:: ; 
the power to be very equully divided between tho evlinders. Tne 


compressor js driven directly from the main crankshaft. and is 


mounted in the bedplate, which is extended to carry it. 

The starting of the engine is effected in the usual. Diesel manner 
by means of compressed air stored in receivers placed in a handy 
position near the engine. The compressed air for this purpose is 
supplied by the compressor on tho engine, which also supplies that 
required for blowing the fuel oil into the cylinders. Tne engine i; 
provided with a patented device for preventing the accumulation 
of fuel oil in the fu^! valves. which are inoperative during starting. 
A small flywheel is fitted of sufficient weight to cnsure steady running 
and to facilitate barring round when required. It is bolted to a 


flanged coupling forged solid with the cranksh ft. "m 
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uron the question at issue. If the steam boiler has to be used it 
involves bat little additional expense to provide steam for the 
ateermg ger, electric light and whist!e. Tac boilers arc oil fired, 
and the fuel and working pressure are in perfect control. The same 
fu! i; used in the boilera as in the internal combustion engines. 

Tie min machinery equipment is in two units, each consisting 
of an engine, dynamo and a winding on the propeller motor. 


Cooling water is circulated through the cylinder and compressor 
jackets by a pump of the rotary tvpe which draws direct from the 
sea. This pump is driven by mitre gearing from the compressor end 
of the crankshaft. The exhaust pipes also are water cooled. Tho 
air for the main cylinders is drawn through the bedplate thus effectu- 


ally silencing the suction. 
In the normal operation of the ship the engines run under governor 


m* 
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control at 400 revs. per min., but the speed of revolution can be ad- 
justed by manipulating the governor so that the engine may main- 
tain constant revolutions per minute at a rate considerah!y below 
400 should this be required. 

The electric equipment consists of two three-phase generators esch 
giving about 235 k.v.a. at 500 volts alternating. The generators 
have six and eight poles respectively, giving frequencies of 20 and 26-6 
per second. Connected to tho shaft of cach generator is an exciter 
which, in normal working. gives about 30 amperes at 100 volts, but 
is capable of a considerab'e overload. A single three-phase motor is 
coupled direct tothe propeller shaft. This motor develops 500 sh ^ft. 
H.P. The rotor is of the simple squirrel -cage type without ny electrical | 
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changing the connections the direction of rotation is reversed and by 
connecting the 40-pole winding of the motor to the six-pole generator 
the synchronous speed drops to 60 revs. per min., or actually to 58 
revs. per min., giving about three-quarters of tho full speed of the ship 
under this condition. One generator may be stopped and the oth^r 
left running at full revolutions under governor control, and, therefore. 
at approximately its full economy, because the power required to 
drive the ship at three-quarter speed is about half of that required to 
drive it at full speed. If either of the generators is left attached to 
its own winding. the other generator being shut down either by intent 
or by accident, the ship is propelled by either engine at a little over 
half speed, the speed of the ship falling with the speed of rotation of 
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Fic. 4. —ARRANGRMENT OF MACHINERY FOR AN ELECTRICALLY PROPELLED VESSEL (MAVOR SYsTEM) Fon SenvicE ON THE CANADIAN 
LAKES AND CANALS. 


Prime Movers—Internal-Combustion Engines Coupled to Three-phaszs Generatora, 40) reva, per minute, 


Propelling Motor-—500U 8,H.P., 78 revs. per minute. 


ot mechanical connections other than its rigid attachment to the 
propeller shaft. The stationary part of the motor has two separate 
windings, for 30 and 40 poles respectively. These windings ere 
mutually non-inductive so that, except for slight possible leakage of 
magnetism, they exercise no influence whatever on one another and 
operate independently on th» magnetic circuit of the motor. When 
each of these two windings is connected respectively to the ppro- 
priate generator the synchronous speed du» to each is 80 revs. per 
min., or actually about 78 revs. per min. when at full speed. By 


the engine until an automatic adjustment of power and speed is 
reached. Tais occurs at about half speed. 

The control gear is so simple as hardly to require any specific de- 
scription. In the first instance it is not proposed to operate the 
control from the bridge, but arrangements are made by which this 
can easily be done if required. There are five positions on the switch 
corresponding to the ordinary positions on the engine-room “ tele- 
graph." They are “ full speed ahead," “ half speed ahead," “ stop," 
“ half speed astern " and “ full speed-astern." Each position of the 
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controller is definitely fixed by means of cams and roller, so that 
stopping at intermediate positions is prevented. For half specd 
No. 1 generator is coupled to No. 2 winding of the motor and No. 2 
generator is running light or stopped. For full speed each generator 
is connected to its own winding in the motor respectively. The 
controlling gear provides for the interruption of the excitation of the 
generators while the switch is being moved from one step to another. 
This mode of operation renders the electric circuits “ dead " while 
the switching-over operation is being accomplished and thus inju- 
rious sparking is avoided. 

It will be seen that in this case the control gear is somewhat diffe- 
rent from that described for the “ Jupiter." In the '* Jupiter " the 
motors are provided with wound rotors in which resistances can be 
inserted for control of the rotor currents. In the present case there 
is no such control. The rotor current is allowed to rise to the value 
determined by the properties of the motor and the mechanical 
resistance imposed upon it by the shaft. The control of this current 
is limited to what is obtainable by control of the exciting field of the 
generator. 

A long series of trials was carricd out on the experimental vesse 
* Electric Arc," which was deseribed by the writer in his commu- 
nication last vear, and on the data there obtained it has been found 
possible to design the equipment for this vessel so that it is equal in 
simplicity to the smaller experimental equipment. This vessel has 
been purchased by the Montreal Transportation Co. for service on the 
Canadian lakes. It is to be named “ ‘Tynemount.” She is being 
built by Messrs. Swan, Hunter & Wigham Richardson, to the order 
of the Electric Marine Propulsion Co. The writer desires to acknow- 
ledge the valuable co-operation of Mr. John Reid, of Glasgow and 
Montreal, in the design of this vessel and her equipment. 

Many other propositions are under consideration, but tlie policy of 
proceeding by successive steps towards the more important appli- 
cations renders the rete of progress slow. The steps now made are 
from 50 to 500 and 5,000 H.P.. so that not many more are required 
to demonstrate completely what are the capabilities of clectric 
marine propulsion, It is to be hoped that this country may have the 
giory of making the next step. At present the credit of the largest 


equipment is with America. 
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SMALL ELECTRIC FURNACE WITH HEATING ELE- 
MENT OF DUCTILE TUNGSTEN OR DUCTILE 


MOLYBDENUM.* 


BY R. WINNE AND C. DANTSIZEN. 


There are many uses for a simple furnace which can be run hotter 
then the melting-point of iron, and in which substances can be heated 
without taking up cither carbon or oxygen. There have been a few 
special furnaces, electrically heated, which are capable of fulfilling 
Of these, we may mention the following : (1) The 
This is very fragile and extremely expensive. 
(2) A earbon-tube furnace with a porcelain tube inside. This makes 
en excellent tube furnace, but calls for special transformers. (3) The 
phtinum foil or wire-wound body of fireclay or other refractory. 
This has been to the average man the most easily accessible and most 
generally used form of small furnace for fulfilling the conditions; but 
it has its limitations. Most serious of these are the fact that the 
pletinum is easily contaminated, and that, except for small sizes, the 
winding is very expensive. Besides this. much of the work for which 
these furnaces are used necessitates running the platinum perilously 
close to its melting-point. (4) The Arsem vacuum furnace.t in which 
€ graphite heater is used to generate the heat and in which the 
oxidation is prevented by the vacuum. This introduces carbon when 
very high temperatures arc used. 

We will show in tho following how two simple tvpes of furnaces 
have been made with a winding of ductile tungsten or ductile moly b- 
denum, It is now possible to produce these substances in the form 
of wire or ribbon. and their high melting-points and relatively low 
COSE adapt them admirably to the purpose. 

In^ crucible furnace consists of a helix of ductile tungsten or 
molybdenum, supported by en alundum tube and protected from 
oxidation by a hydrogen atmosphere. The container, for the charge 
to be heated, is a small crucib's which is placed inside the alundum 
evender, The diagram (Fig. 1) shows the furnace in vertical section. 
W is the heating wire, of ductile tungsten or molybdenum. It is 
wound on G, an alundum extinder which is moulded plain inside snd 
ee helical groove on its outer surface. Aisa Battersea crucible. 
2an inverted Battersea of which the bottom has beon cut off. Cis 


these conditions. 
iridium-tube furnace. 


* oo po er E 

M RE of a Paper read before the American Electrochemical 
Th "se : i > D a 99 | ( 

joie ansactions,; 9, 153-172 (1906). “Journal” Am. Chem. Soc., 


EAC A SCR UY SUE RUND DENDUM NRON RE INVE NMEUND CORO 
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the crucible bottom, used asa cover. The bottom of A. es well ag 
the space between A and B, is filled with powdered silica. Hydrogen 
is constantly supplied to the furnace through the pipe D. and burns: 
es it escapes from the top of B. This gives a protecting atmosphere 
for both the tungsten or molybdenum winding and the object to be 
heated. Current is supplied to the winding through two large copper 
connectors K. An object to be merely heated, as for annealing, may 
be inserted directly into the alundum eviinder, Material to be melted 
is placed in a small crucible, and this is let down into the alundum 
A suitable crucible for holding the charge is made of pure 
A few dimensions end detai!s of construction may be of 
In the apparatus shown in Fig. 1, the Battersea crucibles 
an? elundum body G con- 

Each is 7:6 cm. high and 


cvlinder. 
alumina. 
interest. 
A end B are sizes O and J respectively. 

sists of two cylinders pleced end to end. ( 
5:] em. insido diameter, while the distance from one convolution of 
These alundum cylinders may be 


the helix to the next is 0:95 em. 
The winding 


obtained from the Norton Co., of Worcester, Mass. 


Ira. 1.— VERTICAL SECTION OF FURNACE. 


consists of 260 em. of square molybdenum wire, 1-27 mm, on a side. 

This wire is first wound on a mendre! 3:8 em. in diameter, and wire 

end mandrel are then heated up to about 800 C. Upon then releasing 
the coil, it expands to the diameter of the alundum body, on which it 

ean then be serewed. The copper connectors E E are 0-8 em. in 

diameter, and the ends of the coil are simply clamped in with sct- 
screws. The copper connectors and the hydrogen inlet tube are held 

in place in the crucible wall by a mixture of powdered silica and water 
glass, which at the same time prevents loss of hydrogen. This fur- 
nace can he safely run up to 1.700 C,— At this temperature it calls for 
25 volts and 45 emperes. We have melted pure iron and made many. 
iron and other alloys in this furnace. 

The tube furnace consists of a porcelain or alundum tube, wound 
with tungsten or molybdenum foil. Around the tube is a tight metal 
casing filled with powdered silice, and, to prevent oxidation of the 
winding. 2 hydrogen atmosphere is meintained in the casing. Such 
a furnace is shown in the di»grem (Fig. 2) in vertical length section. 


1 
H 
53 | 
A 2 
F + 
Y 


Fia. 2.—Tune Funsacr. 


A is an alundum tube, 2:3 em. inside diameter and 46 em. long. Tha 
ezsing D is made of thin sheet-iron and is oxy-acetyvlene welded. The 
winding is à molybdenum ribbon, 0:184 mm. thick, 2-54 mm. wide 
and 445 em. long. II are heavy copper leads, fastened to the ends 
of the coil by twisting the latter about them. C is the powdered 
silica packing, F F is some asbestos wool, used to prevent the escape 
of hydrogen at the ends of the easing. H and G are the hydrogen 
inlet and outlet tubes respectively. E is a rubber stopper. With 
this furnace a temperature of 1.600 C. is readily attained. At this 
temperature it calls for 80 volts and 14-3 amperes. The two furnaces 
hove described are adapted to heating the charge in en atmosphere 
of hydrogen. In case it were desirab!e to heat in an oxidising atmo- 
sphere, it would be necessary to replace the very porous alundum hy 
porcelain, as otherwise the furnace winding would become oxidised, 
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THE COLLECTING OF CONSTANTS. 


Physical and chemical data are like unto the proverbial 
bricks and mortar, for in a large measure they enable vs to 
build scientific edifices which are rendered more complete 
Such data are not alwavs 
essential, for we have qualitative as well as quantitative 


as our knowledge increases. 
investigations; We mav, for example, examine the process 
of ervstallisation by polarised light, or we may repeat the 
beautiful experiments of Prof. C. V. Boys on soap bubbles, 
But sooner or later 
We mav, for 
example, wish to know the thickness of the soap bubbles 
that are being produced and the value of the surface tension 
that is moulding them. Then it is that we look round for 
data. and very often—even if thev are to be found at all— 


without requiring the aid of constants. 
qualitative work becomes quantitative. 


thev are not at hand. 

This subject is brought to our notice rather forcibly at 
the present time bv the appearance of the first volume of 
“Annual Tables of Constants and Numerical Data.” The 
work is due primarily to an International Committee 
appointed by the seventh Congress of Applied Chemistry 
held in London in 1909, The permanent International 
Committee responsible for the work consists of Prof. M. 
BopENsTEIN (Hanover), Prof. G. Bruni (Padua), Prof. E. 
COHEN (Utrecht), Dr. C. Marie (Paris) and Dr. N. T. M. 
WitsmMore (London), the last but one of these being the 
general secretary. There area large number of collaborators 
in various countries and a still longer list of those who 
abstract the data from scientific literature. Something like 
200 publications have contributed. data on the present 
occasion and about another hundred have been examined 
with negative result. It will be concluded thererore that a 
very complete examination has been made. 

Probably the first effect upon the scientific reader will 
he astonishment that so mach in the form of data should be 
turned out in a single vear. If the data alone fill 727 quarto 
pages what must have been the total volume of work? A 
more serious question is whether all the data are worth 
reproduction in this wav, and whether if a volume of this 
size is produced annually it will not become a somewhat 
difficult. matter to determine what is of real value. 

In the first are 
those which are already known to a more or less high degree 


Data mav be divided into two classes, 


of accuracy, such, for example, as the electro-chemical 
equivalent of silver. In such cases further measurements 
are valueless unless of the highest precision, and carried 
out by those having the highest skill. The second-class 
includes data that have not been obtained to any great 
extent, in which case any information is better than none ; 
a case of this kind would be the physical properties of a new 
element. 

It is well recognised that the fullest information and most 
careful work is desirable in regard to fundamental data. 


The work of the International Conference on Units and 
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brought out in excellent stvle, is well printed and is well 


Standards is sufficient to emphasise this point. Information 
of this kind is made readilv available. When, however, we 
come to data that are less fundamental, reference must 
generallv be made to pocket-books or other publications, 
and these are not alwavs up to date. 

On the other hand, a volume like the one before us is 
necessarily up to date, but it introduces certain difficulties. 
We think that most readers will want to know two things 
in regard to many of the quantities ; namely, what is the 
accepted value so far of the quantity under discussion, and 
what probability there is that the new determination is 
more correct than the old valne. For example, what is the 
accepted figure for the coeficient of expansion of quariz ? 
This is not mentioned (we do not think such information is 
included in the scheme of the work); but two tables of 
coeticients are given, one by H. M. RANDALL and the other 
by H. G. Dorsey. There is no indication, however, of the 
methed followed by either investigator, and the ne is 
left to form his own Judgment of the value of the figures 
given without anv information oa which to base his judg- 
ment. Bv consulting " Science Abstracts " some further 
nformation can be found in regard to RANDALL’s figures, 
but it would be necessary to turn up the original Paper 


before a fair conclusion could be reached. It seems to us 


that the work would be much more valuable if some indi- 


cation could be given of the method followed and of the 
probable value of the results, though this might perhaps be 
a dangerous task. 

Consideriag also the difficulty experienced in raising funds 


for so large an undertaking of this kind we are inclined to 


think that greater discrimination is necessary. For ex- 


ample, the complaint is often justly made that the physicist 
determines constants of bodies to a high degree of accuracy 
without taking corresponding care to determine the purity 
of the bedy under investigation, and thus differences are 
found for the same constant to an unnecessary extent. It 
is always desirable, therefore, to give some indication of the 
purity of the material. This is particularly the case in such 
as the conductivity of metals, for it is known that 


data 
No such information, 


Impurities have a marked. effect. 
Another instance of a similar kind is the 


however, is given. 
A table of these 


conductivity of compressed powders. 
conductivities is given, but there is no definition of what 
is really meant by a " compressed " powder. 

Further, we doubt if it is worth while to devote space to 
the reproduction of series of figures of limited interest, 
For example, we think it is searcely worth while to give at 
length the variation of conductivity of alloys with change 
In the percentage composition. Again, nearly three pages 
are devoted to the degree of association and other constants 
of organie bodies at various temperatures; and about 
Iv pages are occupied with fusing points of binary and 
ternary mixtures. [t appears to us that the space devoted 
to these subjects is somewhat out of proportion to their 
importance, and that it would be more serviceable on the 
whole to refer to the original Papers and to indicate what 


Is to he found in them. 
We do not wish to be hvpercritical about a subject which 


is admittedly difficult. The volume before us has been 
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arranged for reference. But we feel that the methods 
adopted will have to be somewhat altered if the great 
amount of labour which is obviously involved is to bear its 


maximum of fruit. 


REVIEWS. 


(Copies of the undermentfoned works can be hal from TAE ELECTRICIAN Office s. post 
free, on receipt of published price, adding 31. fur books published under 23. Add 


10 per cent. for abroad or for !oreign books ) 
— o— — 

The Application of Hyperboli^ Functions to Electrical Egi- 
K c. (Load: n, 


neering Problems. By A. E. KesxEgirLv, M.A. DNSe. 
1012: University of Lovdon Pres. Pulli he! by Hodd: r & 


Stoughton.) Pp. ix.+278. Os nei. 

This book 1s an expansion of the course of lectures which 
Prof. Kennelly gave at tlie Institution of Electrica! Engineers 
last summer. These lectures were ostensibly for the benefit of 
students of the University of London. They attracted, how- 
ever, a large number of electricians who took advantage of ilie 
opportunity afforded them of perfecting their knowledze of 
the professor's work and methods. Éverv one who attend: d 
these lectures marvelled at the fluency and skill of the Professor. 
Every lecture was begun the moment the clock struck ond 
finished the moment it siruck again. Each lecture cxactly 
covercd the ground of the svilabus and the lecturer did not 
allow his predilections in favour of one branch of the subject 
to let him «xpand on it at the expense of other branches. If 
Il the professors at Harvard are equally efficient there can be 
ny Harvard student not passing his ezami- 


little excuse for 2 


nations, 
The book is not meant for beginners or for those whose 


knowledge of elementary mathematics and the theory of 
alternating currents is weak. It is written for advanced 
students who desire to acquire a working knowledge of how to 
apply hyperbolic trigonometry to solve everyday problems in 
telephony and power transmission. 

In the first chapter the author points out the geometrical 
analogy between the circular and the hyperbolic angle. The 
definition of the hyperbolic radian follows at once. In the 
next chapter he finds the formule for the current and voitage 
along a continuous current line the resistance and leakance 
of which is uniform. He puts these formulze into shapes which 
enable che reader later on to understand the corresponding 
formule in alternating-current circuits more readily. In the 
third chapter the equivalent circuits of conducting lines in the 
steady state are considered and we are introduced to the T and 
the ~—the staff, architrave and pillars of which rather puzzled 
To those who have constantly to 


his audience last summer. 
study such problems these simplified circuits ought to prov 


most useful. 3 

In Chapter V. many ingenious and instructive graphical 
constructions are given for the circular and hyperbolic func- 
tions of a complex variable. This chapter, we are afraid, is too 
difficult for the ordinary electrician. The partial knowledge 
conveyed will not recompense him for the labour of acquiring 
it. The more orthedox analy tie ‘al treatment is really of much 
greater value to him. 

For instance, the ordinarv reader does not understand that 
anhi r hes only one value when z is equal to or less than 
unity. but that it has an infinite number when x is greater 
We can see this at once, for if z is less than 1, 

tanh-! z —-1 log, d t. 


than unti v. 


But 


and tanh-!z has obvious'y a perfectly definite value. 
if ris greater than 1, we see bv Demorvre's theorem that 
r4] .2a-l l 
RN UE Pm "EM S EM 
tanh r-] log so) 9 © 


where z ean have any integral value positive or negetives In 
this case a knowedge of the va!ue of z is not sufficient to deter- 
mine the value of tanh 7! x, and this point often puzzles practical 
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men. Similarly, when z is a complex number the value of 
tanh-' is indeterminate, until we know something more thin 
th» mere value of z. It is only necessary to look at recent 
Poprs and books on the sibject to s»? the d'fficulties that hive 
arisen from slurring over this fund mental point. 

On p. 6E the author states thre 


tenho (uk jo) t Jy. 
> $ 
kde Tm (| bu)? iv? 
ore E ^*(1—uy Ly 
T l+u " T 
ard eor ag ( e tan T ) 
: 9 2 +r - tU 


The ambiguous signs are only misleading. The complete 
formula is simp'v 
tanh! (ur) 2r Jy. 
where r has the v2'ue given by the auihor and 


` 3* 


234 -tan '! jit in "t T 


It is to be cavefu'lv noticed thet for given values of wand e 
there is only one value of r. but there are an infinite number 
of positive and negative values of y. 

In Chapter VE the author describes ihe process of building up 
the potential and the current distribution in a simple uniform 
alternating-current line. The theory given may be open to 
criticism, but it is so neat and instructive that it will be wel- 
comed by every electrician, In the last four chapters the 
practical applications of the theory are given and the impor- 
tance of these, thanks mainly to Prof. Kennelly, are now 
universally recognised by electricians. In the 1H appendixes 
many useful mathematical theorems are given, The sug- 
gested use of continued fractions in connection with hy perbolic 
functions is particularly happy. 

In the second edition of this book we hope that the author 
will use fewer svmbols. Over 12 pages are required to describe 
all the symbols used —nearly one-twentieth of the whole book. 
The number is excessive. and vet we have to suggest that 
separate symbols ought to have been used for torque and force, 
The author writes as if they were synonymous terms. 

A slight sketch of the history of these functions would have 
been an improvement to the book. We remember going to 
lectures on them by Dr. Ferrers nearly 30 years ago. He 
showed how many solutions of problems in sound, hvdro- 
dynamics and electrici itv could be suinphfied by their use. 

Cambridge mathematicians had used them for many vears 
presione I think that anyone searching through the 

Cambridge examination papers of 40 vears ago would be 
rewarded by finding many impor tant and little-known theorems 
with regard to these functions. A. RUSSELL. 


Univeraal Methods for Computing the Speed of a Telegraphic 
Message sent by Automatic Transmitter or Hand-key. by 
J. Ryver doves. (London: H. A'abaster, Gatehouse & Ch.) 


Pp.22. 4s nt. 

This treatise gives, as its title indicates, a method of com- 
puting the “speed” of telegraphic messages. The author. 
no doubt, having had frequent occasion in his. professional 
work to make sach computations, has found it necessary to 
svstematise his methods. and to recognise and allow for the 
numerous points of difference, which would otherwise entirely 
vitiate comparisons. This is by no means so simple a matter 
as might be supposed, as there are a very great many considera- 
tions which have to he taken into account in order to reduce all 
observations to the same basis, and so effect a fair comparison. 
In giving the results of his work to the public the author has 
rendered a service to a certain limited circle of readers more 

valuable than is done by many a more pretentious work. 

This treatise should be of considerable interest to telegraph 
students and others, as it clearly shows the difference m the 
element. value of words composed of the same number of 
letters, and also that of words of 5 7 or 10 letters, both for 
code words and for words as they occur in ordinary journat- 
istie phraseology. also the difference of these values in short 
and long messages, the advantages of automatic over manual 
transmission, and the peculiarities of the American as com- 


pared with the International Morse Alphabet, with their 


respective advantayzes and disadvantages when applied. to 
ordinary land line or cable working. Tt is also an iltustration 
of what can be done by the skilful manipulation of a number of 
data. elements, and uncertain factors, bringing them all down 
to a usefulaverage suitable forapplication to the various speed 
computations mentioned. 

The pamphlet shouid find some use at cable stations, 
although it is probable that the various cable companies have 
for some considerable time pact emploved satisfactory speed 
computation methods in accordance with the working values 
of their cables. and it i2 doubtful how far their methods would 
be materially influenced. or modified by the “universal” 
suggestions put forward by the author. 

It mav be noted that the author describes the method em- 
ploved by the General Post Office for ascertaining the actual 

speed of transmission on automatic circuits, Instead of 5.070, 

however, the Post Office take 3.000 divided by the time in 
seconds as being equal to the number of words per minute, 
which is certainly near enough for all practical purposes. 

In conclusion, the author gives an interesting and very 
thorough comparison between the American alphabet and the 
international, from which tt appears that the advantage in 
speed which i: generally claimed for the American alphabet for 
hand sending is somewhat uncertain, while for machine-send- 
ing and svphon-recorder work the international alphabet has 
the advantage in speed, F. Hin». 


Tables Annuelles de Constantes et Données Numériques de 
Chimie, de Physique etde Technolozie. Vol L I9]0. (Los 
d n, 1912: J. & X. Churchill.) Pp. xxxis.-F727.. Pound in paper 
21s. 60. net: lounlin eloth, 24s. 

This is the first annual volume of tables of constants issued 
by che International Committee consisting of Prof. M. Boden- 
stein, Prof. G. Bruni, Prof. E. Cohen, Dr. €. Marie and. Dr. 
N. T. M. Wilsmore. It is chiefly of physical interest. The 
text is in French, but the table of constants is given in French, 
German, English end Helian. As che work is referred to at 
some length in our leading srücle in (his issue, we shall not 
comment further upon it under this heading. 
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MUNICIPAL ELECTRICITY LOANS. 


BY J. HOR AC E BOWDEN AND FRED. TAIT. 
(¢ eyed from p. 993.) 


Summary.—-The authors contend that the action of the London 
County Council in further reducing the periods of loans in respect of 
buildings, mains and machinery is ill-advised. The effeet of such short 
periods is to throw a heavy burden on the undertaking when such loans 
are current, followed by a sudden relief (and consequent abnormal profits) 
upon their extinction. During such periods of relief there would be a 
tendeney either to reduce the price per unit unduly or for the profits 
to be used for the relief of the rates. The authors advocate that de pres 
ciation should be allowed for at the rate of 10 per cent. per annum in 
respect of machinery and accumulators and 5 per cent. in respect of 
buildings on the written-down values, this allowance being indepndent 

to the sinking fund. In ihe second part of iheir article the authors refer 

io de  preciation of mains, the ne COSSILY for wor king capital, concribuc tons 
to rates, the prov ision of renewal funds and the adopii ion of a megn figure 
for the price of coal, 


The authors’ object has hitherto been to prove that it is im- 
practical to attempt to combine acquisition with depreciation, 
but perhaps it is of greater importance to the industry to draw 
a distinctive line bet ween depreciable and renewable assets 

Although it ts highly essential to the economie working " an 
undertaking to keep buildings and machinery in an efficient 
state of repair by regular overhauling. and replacement of wear- 
ing parts, there Is a period to the economie life of depreciable 
gorets. The maintenance of the means of distribution cannot 
be placed in the same category as building: and machinery. on 
account of the nature of the zoet. Repair: to mains, services 
and wirine inst: lation; only become nece sary upon the de- 
velopinent of 7 fault, when it is essential to renew the defec- 
tive portions, the cost thereof being chargeable to revenue 
account ; therefore, at anv time during the existence of an 
undertaking the value of the distributing system to the under- 
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taking is equivalent to the initial cost. There should be no 
need to make provision for depreciation of these assets in 
addition to making necessary renewals from time to time. 

The life of a feeder is problematic. and is entirely subject to 
the conditions encountered below the surface of the ground. 
When feeders are drawn through conduits, it is necessary to 
renew the whole length of cable between street boxes when 
rectifying a fault. It may reasonably be assumed that a 
period will occur when general deterioriation will set in, and 
that the feeder will break down at more frequent intervals than 
in the earlier vears of its existence ; but it cannot be assumed 
in any circumstances that it may be necessary to renew the 
whole line at any particular time. Where feeders are laid solid, 
faults are not so readily located and remedied as in the former 
case, and frequent breakdowns with attendant interruptions 
to supply, and costly repairs due to the emergency nature of the 
work, might possibly make it expedient to renew the whole line 
at once, and it is probable that it is with this contingency in 
view that the sanctioning authorities have considered it essen- 
tial to fix a “ life " in respect of mains. Modern practice, how- 
ever, 18 tending to reduce this contingency to small account. 
As the supply increases in density it becomes necessary to in- 
crease the number of distributing centres, and shorten the 
length of feeders. It 1s now generally found that feeding 
points withm half a mile radius of sub-stations are most prac- 
ticable, therefore, even if it should become necessary to renew 
the whole line of a feeder laid solid, the cost would not be an 
undue charge upon revenue; consequently no further provi- 
sion than a contingency fund should be necessary. 

Little need be said with regard to networks. 
mains can only be renewed as the necsssity arises. 

It has alwavs been a matter of conjecture with the authors 
why services should be assessed at a much shorter life than dis- 
tributing mains. They are of the opinion that * life " bears 
no relationship to the loan period in this instance, but that a 
short period has been fixed in view of the possibility of a large 
percentage of consumers becoming dissatisfied with electricity 
supply and abandoning the use thereof, or that when a tenancy 
is given up the succeeding occupier may not desire to take a 
supply, thereby throwing a large amount of capital into dis- 
use. But it is conceivable that many individuals would 
prefer to use other sources of light, power or heat, provided the 
charges for supply are favourable ; and the authors contend 
that, provided the present undue restrictions placed upon the 
capital necessary to carry on an electricity undertaking are 
removed, these disabilities would not exist. Universal usage of 
electrical energy is bound to come sooner or later, and it will 
be soon rather than late if the financial problem is immediately 
solved. 

Of late years sanctioning authorities have strongly recom- 
mended the payment of the cost of services, meters. wiring 
installations and heating appliances out of revenue account, 
and supply authorities have in manv cases acquiesced on account 
of the short loan periods allowed and the heavy cost of loans 
incidental thereto. 

If an average life of 10 vears 1s assessed in respect of these 

assets, every consumer should be charged at the rate of 10 per 
cent. per annum, plus interest, but in order to supply these in 
the first instance out of the revenue, each new consumer imposes 
a tax upon his predecessors to the extent of the whole capital 
necessary for his individual requirements, and in turn assists in 
supplying the capital necesary to connect up his successors. If 
the short loan period is adopted he must pay twice over in | the 
first 10 years, once for redemption of the loan, and once for 
renewals. 

While the use of electricity remained the luxury of the rich, 
the present restrictions upon capital did not materially affect 
the supply, but now that the greatest demand is for industrial 
purposes, and the greatest possibilities of the future are the 
requirements of the middle and working classes, it is abso- 
lutely essential that the financial arrangements now in force 
should be reconstructed. | 

In the whole history of business life no such anomalies as 
those indicated in respect of renewable assets have ever existed. 


Distributing 


Never has any industry of such vast importance as electricity 


supply, or, indeed, of any importance whatever, 
e handicap imposed upon its financial being as that existing 


stringent than any mandate of the L.C.C. 
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rrr re ee 


had so great 


to-da v. 


In advising the reduction of the loan periods m respect of 


mains, the L.C.C. does not suggest that present methods of 
distribution are likelv to be superseded. 

occur in type of machinery. and that some electricity stations 
are likely to become obsolete does not warrant further reduc- 
tions in the loan periods for assets already over-restricted. 


That changes may 


renewal of these assets is far more 


or L.G.B. Con- 


tinuity of supply is absolutely essential to the prosperity of an 
undertaking ; therefore should a fault develop on any part of 
a distributing system, or should a service burn out or a meter 
become obsolete. immediate replacement 1: imperative, and it is 
not necessarv to apply to any authority for zanction to remedy 


The law governing the r 


the evil. 
The position taken up by the authors in respect to renewable 


assets is unassailable. A given amount of capital is required 
to supply the means of distributing a given quantity of current. 
While that supply is being maintaumed, whether it be 25, 30 
or 60 years, there is no justification for imposing the whole 
apital cost upon the consumers of the first 10 to 25 vears and 
allowing the succeeding consumers to go scot free, | 

No question has been raised in respect of land. 
authority raises the loan and acquires the land within 60 years, 
because this period is the extreme limit allowed by law. At 
the close of the period the land passes into the unencumbered 
possession of the local authority, and it does not affect the 
general body of the ratepavers 1f electricity has then heen 
superseded, and the asset 1s of no value whatever. This 
reasoning applies in every respect to renewable assets; the 
local authority must per se maintain the means of distribution 
ont of revenue : therefore, at the close of the acquisition period, 
should supercession be complete. and it does not even pay to 
reclaim the residual value of the assets, no loss has been sus- 
tained bv the ratepayers. 

Probably the most onerous condition ever imposed upon any 
industry 1s the necessity for municipalities to obtain from their 
clients the capital necessary to carry on their trading concerns, 
or are compelled to take longer credit for goods supplied than is 
usually associated with private trading. Attempts have been 
made to conduct business on the deposit svstem by enforcing 
or inducing payment in advance. but the very nature of elec- 
tricity supply, competing as it does with an exceedingly strong 
rival industry, renders such a course generally impracticable. 
It is now compulsory on the part of an electricity undertaking 
to enforce higher charges than would otherwise be necessary in 
the earlier staves of its career in order to acquire capital sufti- 
cient to work on ordinary business lines. and this taxation must 
be upheld, as it 1s obvious that as the business increases larger 
credit must he maintained and heavier stocks carried. 

The pernicious system of holding over creditors’ accounts 
unduly has crept into the business methods of most under- 
takings. There can be no doubt that prompt payment. for 
goods supplied facilitates purchases in the best markets. When 
it is generally known that any undertaking is compelled to hold 
over payment of accounts, prices submitted to that undertaking 
are not so keen as would otherwise be 1f prompt pavment were. 
Notwithstanding the undoubted security of payment 
annot afford to be financiers 


The local 


assured, 
for municipal supplies, merchants 
without some return for their capital, 

A considerable amount of working capital is required for the 


purchase of loose plant, &c., including tools, movable instru- 
ments, spare parts of machinery and office furniture. The 
sanctioning authorities have of late vears refused to grant loans 
for the major portion of this exper nditure, and have so restricted 
the periods for the remaining portion that many authorities 
have adopted the course of purchasing the whole out of revenue, 

a system which should be deprecated on the score of undue 
ae on original consumers. 

The authors submit that it is inadvisable to raise permanent 
loans in respect of assests of a movable nature ; inasmuch as all. 
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assets under this category should be taken into account at 
valuation at the close of each financial year, and should there- 
fore be included in working capital, similarly to stock in hand. 
The valuation. made should be at the cost which would be 
entailed to replace, as until any item ts replaced the value to the 
undertaking ts equal to the cost of replacement. 

The attitude adopted by sanctioning authorities in. respect 
to loose plant is open to severe criticism, as in the absence in 
many instances of detailed cost accounts, the pernicious system 
of charging to capital through illicit channels has crept. in. 
Spare parts are generally included in contracts for the supply 
and erection of machinery in the main body of the contract. 
but more often than not under the heading of contingencies. 
The inventory price of fixed plant is thus inflated, and as spares 
are generally taken into stores, the probability of inclusion in 
stock or loose plant inventories is not remote. Spare parts 
are frequently specified 1n an excessive degree in order to pro- 
vide against revenue expenditure at some future date, but it 
frequently happens that the necessity does not arise, and the 
perts ultimately become scrap. 

If working capital. received legitimate recognition only 
absolute necessities would be purchased and held in stock, 
leaving probable and possible requirements to be purchased 
when absolutely indispensable. Tools and office furniture 
manufactured at works present tempting opportunities to 
charge lakour and material to capital account for work in pro- 
gress. Where loans have been granted in part for expenditure 
on loose plant. &c.. it is a difficult matter to separate in inven- 
torv form the various items making up the loans and revenue 
account. consequently true loose plant inventories are rarely 
kept. [fit were incumbent upon the local authority to prove 
a working capital account at the close of each financial period, 
greater care and supervision would be exercised over these 
assets than is usual under present circumstances. 

Under the proposals put forward by the authors, the greatest 
difficulty to be experienced is in the earlier stages of the working 
of an undertaking. To meet true depreciation charges in the 
first six vears would be utterly impossible. This fact is 
generally recognised. and the sanctioning authorities usually 
allow suspension of repayments during the first three years 
after inception. This period of suspension ts quite inadequate, 
although the fact remains that depreciation and obsolescence 
are proceeding in perhaps a greater degree than when applied to 
plant in the later stages. In order to preserve the true value 
of assets in the books of the undertaking, sinking fund con- 
tributions should be made and depreciations allowed im the 
first vear after inception, which would somewhat inflate the 
necessary. Working capital. 

It will be readily understood that for a considerable period 
after commencing operations any undertaking (but particularly 
one of a progressive nature) must stand in need of temporary 
financial assistance. Circumstances must essentially. control 
the period taken to fully acquire the necessary working capital. 
With undue restrictions removed and reasonable periods allowed 
for the acquisition of working capital, an undertaking would be 
enabled to make a fairly low charge from inception and progress 
more rapidly than under existing conditions, and consequently 
he in a position to earn larger profits in a shorter period. 

Recognising the fact that no undertaking can be expected 
to make adequate depreciation during. say. the first six. years 
of existence. and that the acquisition of working capital should 
extend over a still longer period, it is necessary that powers 
should be granted to Corporations to issue bills. or in the case 
of Metropolitan. Boroughs where the London County Council 
undertakes the administration of loans, short loans should be 
granted to cover working capital. 

Where accounts are properly kept. the distinction between 
real and apparent loss is readily distinguishable. The Electric 
Lighting Acts stipulate that any deficit in trading accounts 
shall become chargeable to the general rate, which is un- 
doubtedly the correct course to adopt when the loss is real; 

but in certain instances where short loan periods have been 
adopted from the commencement of working apparent losses 
have been charged to ratepayers, which has had the tendency 


to bring electricity supply into disrepute. It is these instances 
that have given rise to the proposition that as ratepayers are 
responsible for making good any deficit, they should, as a 
quid pro quo, benefit by the appropriation of any surplus. 

Mr. S. L. Pearce, in a Paper read at the Convention of the 
I.M.E.A., in June last, submitted that annual contributions to 
rates from trading concerns should be limited to 11 per cent. of 
the total capital expenditure. His contention was that rate- 
pavers acted in the capacity of underwriters, and should there- 
fore receive a premium upon their risk. This opinion is very 
widely held by municipal authorities throughout the country, 
but the authors contend that it is wrong in conception. Rate- 
payers do not become electricity supply undertakers for the 
prime purpose of making profit ; as a matter of fact, their real 
object is diametrically opposed to profit making, being ostensibly 
to prevent private traders acquiring a monopoly whereby they 
(the ratepayers) would be liable to be exploited for profit. 

The history of water, gas and tramway companies has taught 
the present generation that the control of public services should 
not be allowed to fall into the hands of private enterprise. 
Electricity 1s of paramount importance in the service of man, 
and by promoting their own electrical undertakings ratepayers 
are merely acting in self-protection, and the risk is insignificant 
compared with the ultimate cost of acquiring an undertaking 
from a private trading concern. The authors submit that 
inasmuch as electricity supply is of public benefit, the policy 
of reducing charges instead of appropriating profits for relief 
of rates is the proper course to adopt, provided that public 
supplies are given without profits, and full assessment is made 
for rating purposes. Charges should be reduced whenever 
possible. in order to popularise and extend the supply. | 

An article of this description would be incomplete without 
some reference to the practice of building up large renewal 
funds. If depreciation 1s made on the lines suggested by the 
authors. and balances written off from time to time as assets 
are displaced, no provision of this kind is necessary ; therefore 
renewal funds would impose a further restriction on supply, 
but it can be conceived that a contingency fund is absolutely 
necessary. 

With some undertakings it is the practice to insure against 
the breakdown of electrical plant, and a fixed sum per annum 
is charged to revenue account against this contingency. Ina 
certain measure this is a wise course to adopt where extra-high- 
tension is installed, as it not infrequently happens that more 
than one plant unit is affected when a breakdown occurs 
and expensive repairs are necessitated. But insurance com- 
panies require a large cover to their risks, and the authors 
submit that by charging a moiety of the premium required by a 
company to revenue account, and crediting the amount to a 
contingency fund account to which all repairs necessitated by 
breakdown of electrical plant would be debited, such a fund 
would be generally found ample. | 

There are, however, other contingencies which should be pro- 
vided for. The price of coal fluctuates considerably from time 
to time; the authors suggest that a mean price should be made 
standard in the revenue account, and the contingency fund 
debited or credited as the price of coal rises or falls below stan- 
dard. The cost of coal per unit would be only diminished by 
reduced coal consumption, which would be a true indication of 
efficiency of plant and supervision than under the present 
fluctuating conditions. Where the policy of reducing charges 
at every possible opportunity is adopted, such a method as 
outlined is absolutely essential. 

In discussing the assessment of the Poplar undertaking at 
the last quinquennial valuation with Mr. Edgar Harper, late 
Statistical Officer to the L.C.C., the authors submitted that 
a mean price of coal should be taken as a standard, as in the 
accounts taken as the basis of assessment the market price 
of coal was at a low ebb. Mr. Harper recognised that the sug- 
gestion was proper and accepted a higher price for coal 
accordingly. 

The only other important contingency which appeals to 
the authors is the possibility that frequent faults may occur 
in a particular line of cable, rendering it necessary to renew 
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the whole, or by increasing the number of sub-stations certain 
feeders may become dormant. It is obviously unsound finance 
to allow any capital vested in buildinys, machinery or mains to 
lie dormant for any indefinite period. In respect of buildings 
and machinery depreciation and residual values will probably 
cover all contingencies ; but in respect of mains, where renewals 
only have been taken into consideration, a contingency fund 
is necessary to provide against vears of abnormal expenditure, 
and for reclaiming and relaying dormant feeders, and, in certain 
circumstances, distributors and services. 

The authors submit that the recent restrictions placed upon 
capital by the L.G.B. and L.C.C. force all local authorities to 
reconsider their positions as authorised undertakers. 

Electricity supply must now be looked upon as a necessity 
rather than a luxury. The commercial prosperity of any area 
is rapidly becoming dependent upon the supply. Smoke abate- 
ment, and the supply of electrolvtic disinfectants, command the 
attention of Public Health authorities. The extension of 
electric lighting and heating to the homes of the working class 
should be encouraged to the utmost, not only on account of the 
advantage to health bv installing light in small and sometimes 
overcrowded rooms. but on account of the beneficial effect of 
electrical cooking upon the general health of the community. 
A liberal supply of public lighting assists not only in preventing 
street accidents and making the public thoroughfares more 
attractive. but also in the reduction of crime, All these points 
of vital importance should receive the best attention of local 
authorities, but they can only be obtained by a cheap supply 
of energy. 

When it 1s considered that the actual cost of production is 
infinitely smaller than the capital charges entailed, every 
possible effort to remove undue restrictions on capital should 
be made. 

The authors have endeavoured from both an engineering and 
financial point of view to deal with the subject in a practical 
manner, and with the absolute conviction that in the Metro- 
politan area, at all events, where the problem of bulk supply 
may be forced to an issue in the near future, the distinction 
between depreciable and renewable assets must be made when 
veneration is entirely separated from distribution ; otherwise 
the possibility of universal usage of electrical energy in the 
Metropolis must remain extremely remote. 


ELEVENTH ANNUAL CONFERENCE OF THE MUNICIPAL 
TRAMWAYS ASSOCIATION. 


West Ham has this week been the Mecca of municipal tram- 
way officials, on the occasion of the 11th Annual Conference 
of the Municipal Tramways Association, which 1s taking place 
under the presidency of Mr. H. E. Blain, manager of the West 
Ham Corporation tramwavs. 

The proceedings opened on Tuesday evening last with an 
informal conversazione at De Kevser's Hotel, Victoria Embank- 
ment; the formal commencement of business, however. did 
not take place until the following morning. at West Ham 
Town Hall, when the Association were welcomed by the 
Mayor (Ald. J. R. Hurry, J.P.). Councillor G. Croot, chair- 
man of the West Ham Tramways Committee, also expressed 
the pleasure the Corporation had in entertaining the Associa- 
tion, which he had always looked on as a tramway managers’ 
union. Baile W. F. Russell (chairman of the Glasgow Cor- 
poration Tramways Conimittee) tendered the thanks of the 
Association to the Mavor and Corporation of West Ham for the 
hearty welcome that had been given to the Association and to 
the entertainment which was to be provided. Mr. A. L. C. 
Fell (general manager, L.C.C. Tramways) seconded the vote of 
thanks, which was enthusiastically passed. 

After the Mayor had briefly responded, Mr. H. E. Blain then 
took the chair and delivered his presidential address, of which 
the following is an abstract :— 

PRESIDENTIAL ADDRESS. 

This 11th annual conference comes at the close of what may be 

regarded as one of the most active and strenuous years in the work 


of the Association; and this first vear of our existence as an incor- 
porated body has been characterised by a noticeable increase in the 
number of important projects which have received attention at the 


hands of the executive council. 

Corrugation.—It is with satisfaction that we have been able to lay 
before vou, in time for this conference, an interim report of that 
Corrugation Committee which, with the valued assistance of members 
of the Tramways and Light Railways Association, has been devoting 
so much time and attention to the inquirv into the phenomena of 
corrugation on tramway rails ever since 1908. Whilst it is not sug- 
gested that, so far. this Committee has been able to arrive at definite 
conclusions as to the producing cause or causes of corrugation, or of a 
satisfactory remedy for it, it may be claimed that their extensive and 
very thorough experiments have produced some exceedingly interest- 
ing and valuable results which should assist materially in the final 
solution of the problem. A striking difference between the findings 
of our Committee and a theory advanced by Continental investi- 
gators arises on the question whether corrugation is inherent in or 
external to the rail. Our Committee are of opinion that, whilst a 
steel for rails can be obtained which is more durable and less liable 
to the development of corrugation than the ordinary varieties of 
steel at present mainly used, the chief cause or causes will be found 
to be external to the rail itself. The corrugation investigation has 
involved a somewhat heavy expenditure, and the annual meeting 
will be asked to consider some additional financial assistance. 


The Parliamentary Session.—In the past Parliamentary ‘session a 
few bills have been dealt with for extensions of electric tramways, a 
number for trolley "bus powers, an interesting application by the 
London County Council to use trailer tramcars in the metropolitan 
area, and the first Government measure for some vears dealing with 
electric traction. No specially noticeable point arose in connection 
with the various tramway extensions. though a distinct increase may 
be traced in the desire to limit in a reasonable manner the “ veto ~ 
of local authorities in connection with such matters. The private 
bills relating to trolley "bus promotions have resu!ted in a keen fight 
on the road maintenance question, and it is significant to notice that 
no Parliamentary Committee which has been given the opportunity 
of hearing a case fully presented has put upon any trolley “bus pro- 
motion liabilitv for ordinary road maintenance, 

The London County Council fight on the question of trailer tram- 
ears was probably somewhat perplexing to some of our colleagues. 
It was an outward and visible sign of the inward and anvthing but 
spiritual results of a dual control in the metropolitan area by the 
Board of Trade and the Metropolitan Commissioner of Police, 
working under the Home Office. As a result of Parliamentary con- 
sideration of the matter, the London County Council obtained powers 
sufficient to enable this interesting expedient for the conveyance of 
the publie during rush hours to be satisfactorily tested in this 
country. 

In the Government measure, the Light Railways Bill (1912). the 
Board of Trade sought to amend the Light Railways Act of 1896 in 
several! directions, the most important being to bring within the 
purview of the Light Railway Commissioners applications for powers 
for trolley buses, a much cheaper means of promotion. As originally 
drafted and passed through second reading. the provisions of the 
Bill were regarded by your executive council as being very satis- 
factory, but several amendments to clauses were carried in Grand 
Committee to which considerable objection was felt. these being 
mainlv in the direction of placing road maintenance liabilities upon 
promoters. The Bill has been carried over to the autumn session, 
and it is to be hoped that means may be found of securing that it 
shall pass in a form satisfactory to the industry. 

In this direction I cannot refrain from commenting with regret 
upon the fact that, purely temporarily and through a misappre- 
hension. the Association of Municipal Corporations and this associa- 
tion were using their influence in connection with this Bill in antago- 
nistic directions. In these days of high specialisation in the direction 
of obtaining Parliamentary influence, means should be found that 
municipal weight should be exerted in one direction only. To this 
end I venture to suggest for consideration the desirability of joint 
conferences in connection with all Parliamentary matters affecting 
municipal organisations. This might even take the form of a 
standing joint committee, representing all the departments of 
municipal activity. 

Telephone Lines.—In connection with the erection of telephone 
wires and guard wires, public attention cannot be too pronouncedly 
drawn to the policy of the Post Office with regard to overhead wires 
since the business of the National Telephone Co. was taken over. 
In all parts of the country large sums have been spent, with the 
co-operation of the National Telephone Co., in abolishing, so far aa 


' practicable, bare overhead wires, which are admittedly a danger, an 
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obstruction, and an evesore, both by their own presence and their 
resultant increase in guard wires over trolley wires ; and many large 
cities and areas have been entirely freed from such overhead wires. 
Following immediately upon the acquirement of the telephone under- 
taking by the Government, the Post Office has endeavoured to return 
to the cheap and archaic svstem of bare overhead wires, a policy 
against Which your executive council is making a strong protest. 
The Postmaster-General has been asked to receive a deputation upon 
the matter, and 1 hope that our representation may be successful, 
and. if not, that Parliamentary attention may be directed to the 
matter. E 


Rating of Tramways.—In regard to the important decision in the 
rating appeal by the Metropolitan Electric Tramways against the 
Tottenham Urban District Council. I must express the indebtedness 
of all tramway undertakings to the Light Railways and Tramways 
Association for the important help they gave. A reduction of the 
assessment on tramways to one-fourth of the general district rate 
is an instalment of justice for which we are all eminently grateful. 

Motor "^ Bus Com petition.—Our more fortungte colleagues in the 
provinees are able to devote the whole of their attention to the 
pertection of their undertakings, with the realisation that the tra flic 
they create will remain with them. In the metropolitan area, 
however, the tramway undertakings which have spent hundreds of 
thousands of pounds in road widenings and improvements, which 
carry workmen for journeys of nealy 10 miles for ld. and provide 
id. fares of most generous proportions, which have not been back- 
ward in extensions, which have anticipated and aided district 
development. and which have improved to a very high level the 
working conditions of their employés, are now faced with an ex- 
ceedingly keen motor "bus competition, which selects only such routes 
as are of a distinctly remunerative character, which has no moral 
responsibility in the direction of providing facilities which are 
requisite though not remunerative, which provides no unremunera- 
tive travelling facilities for workpeople, which has no legal liabilities 
in connection with road widenings and maintenance, and is subject 
to no rates other than those leviable on the buildings and garages it 
occupies. A section of the London Press has not hesitated to foretell 
the decay of the metropolitan tramway systems and to pour eon- 
tumely upon their presence in our streets. The residents in London 
and Greater London will be indeed thankless and thoughtless if they 
fuil to consider what electric tramways have done and are doing in 
this great centre of teeming population. To take the question of 
street widenings alone. many of the thoroughfares would ere now 
have become impossible for use by the motor “buses and the ordinary 
vehicular traflie if it had not been for the expenditure upon them 
from tramway funds. 

[f competition is to exist on the publie highway for the conveyance 
of the public, all such means of traction should pay a proportionate 
cost of road maintenance, should be rated on similar lines, and 
should be governed in the conduct of traffic by similar public regula- 
tions. Special legislation for London is inevitable, buf in the 
interim the strongest possible intluence should be exerted to ensure 
that the petrol tax at present paid by the London motor “bus com- 
panies should be applied, pro rata, to the bus-miles run. in each local 
authority in the London area over whose roads these companies 
now operate. 

The president concluded his address with a few remarks on the 
conference agenda. 


Mr. A. R. FEARNLEY (Sheffield). in moving a vote of thanks 
to the President for his address, said that the day had come 
when the provinces could assist the local authorities in the 
metropolitan area, and they would be glad to do what they 
could. The vote of thanks was seconded by Mr. A. Baker 
(Birmingham), and passed with acclamation, Mr. Blain re- 
sponding in three words. 


Councillor S. C. T. Neumann (deputy-chairman, Bradford 
Tramwavs Committee) was then called on for his Paper, the 
first part of which was read bv the Secretary, owing to the late 
arrival of the author. 


TRAMWAY ADMINISTRATION BY MUNICIPALITIES : 
|'A RETROSPECT AND A FORECAST,* 


BY COUNCILLOR S. C. T. NEUMANN, 


Cne of the main objects of this Paper is to discuss whether muni- 
cipal ownership of street transit has proved a blessing to the com- 


munity and an advantage over private ownership. T" 
The transference from the private owner to the municipality has 


* Abstract. 


— 


naturally involved an entire change in the method of administration. 
Thus, the manager has had to exchange a small and select. board of 
directors, chosen probably for their business acumen or practical 
knowledge, for a widely different body representing the controlling 
interest. It is a common thing to find candidates for election bidding 
for popularity by promises of universal halfpenny fares and other 
concessions of like character, which, if granted, would in many cases 
sap the prosperity of the undertaking. Members of committees, 
again. so frequently overlook their functions in relation to the depart- 
ment. These. generally speaking, should be confined to dictating the 
policy, assisting the management by their knowledge and experience 
in dealing with local needs and requirements, endeavouring to keep 
the balance between all sections of the department, and, finally, to 
upholding the authority of the manager when such support be 
required. The ever-changing character in the personnel of tramway 
committees, and the indiscriminating methods of selection in vogue, 
are also circumstances which call for serious consideration. 

In face of the enormous amount of capital invested in, and the 
large number of people dependent upon, niunicipal commercial under- 
takings, is it not absolutely necessary that they should be controlled 
by those who are best qualified for the work through their business 
experience and administrative ability ? It would, indeed, be an 
anomaly, if tramway committees were thus improved in their con- 
stitution. that the carefully considered decisions of a practical body 
of men should still be liable to adverse review by a less well-informed, 
hut numerically stronger, body in the shape of the Council. It 
seems to follow, therefore, that tramway committees would have to 
be invested with a limited power of self-government, and not subject, 
to the same extent as now, to the caprice of a higher authority. 
These may be reforms difficult of accomplishment, but they will 
probably become necessary if municipal trading is to hold its own 
against shrewd, keen and businesslike competitors. 

One of the great blessings of municipal ownership has been the 
relieving of the serious congestion in our large industrial centres, by: 
opening up the suburbs and surrounding and providing outlets for 
the population. Under private control a similar good work could 
have been accomplished, but I am satisfied that it would not have 
heen done either as expeditiously or as extensively. 

Having considered municipal ownership from the point of view 
of the publie, the author turns to that of the men engaged in working 
the undertaking. Have they derived any benefit in wages or im- 
proved conditions, and, if so, has this resulted in increased efficiency ? 
Upon the former point there can be no two opinions. No doubt 
there has been a corresponding increase of efficiency ; but is there not 
still room for improvement ? I think, for instance, that claims 
might be substantially reduced by the exercise of a little more care 
and attention to instructions. "There are also complaints that there 
has not been that improvement in the demeanour of the men towards 
the publie which under the circumstances might be expected. 

There is a natural sequence of things in the tramway world. 
Benefits which London and Glasgow, with their greater resources, 
give to-day, the humblest system in the country is asked to confer 
to-morrow. Besides the ill-advised appropriation of profits by the 
controlling Council, tramway undertakings are peculiarly susceptible 
to financial attack in the matter of claims. There exists a generosity 
in dealing with claims which would not perhaps be found under any 
other than municipal management. Granted a sound company and 
a reasonable premium, insurance against third party risks is a step to 
be commended, removing as it does from the department the respon- 
sibility of dealing with and settling claims which are disposed of in a 
businesslike manner. 

After referring to the care that is required in dealing with applica- 
tions for concessions, and to the carrying of parcels by tramway 
undertakings, the author discusses the question whether tramways 
have done all that could be expected of them. In this connection he 
refers to the absence in some cases of through running arrangements 
between adjoining localities. He sums up, however, by stating that 
municipalisation has proved a highly successful experiment ; and. 
finally, suggests that tramways are bearing more than a fair share of 
the upkeep of roads, and that amendment is also desirable in the 
present Parliamentary procedure necessary to obtain powers for 
tramway purposes. ya 


DISCUSSION. 


Councillor C. Higham (vice-chairman, Blackburn Tramways Com- 
mittee), in opening the discussion, suggested that the provinces also had 
a sericus burden in repairing the roads damaged by private companies 
running motor wagons and making profits for shareholders. He did not 
agree that directors had better business acumen than municipal coun- 
cillors ; it was merely a question of porscssing money. He did not see 
how the present system could be changed ; and after all it was rarely 
that a good and capable councillor lost his seat. 
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Councillor G. New (Sunderland) said they must cultivate the civic 
spirit among the public and then tramway prospects would be rosy. 

Mr. A. BakER (Birmingham) referred to the motor-omnibus compe- 
tition and said that no authentic figures of the cost of operation of motor 
omnibuses had been published, although the public were being led to 
believe that the cost was very low. Motor omnibuses were also being 
boosted by the daily papers. The much-vaunted decrease in the receipts 
of the L.C.C. trams wes really due to the weather and not to the omnibus 
competition. The great growth in "bus receipts was due to the number 
of "buses on the streets having been increased three or fourfold. He 
admitted that motor-omnibus construction had greatly improved of 
recent vears, but it was reliable figures that he wanted to see. He was 
not a great believer in the rail-less trolley system, but it might prove 
uscful in the case of an extension where it was certain that tramwavs 
would be required later. The motor omnibus, on the other hand, would 
act as a feeler for ascertaining the desirability of a tramway extension. 

Alderman F. SwirH (Liverpool) disagreed with Councillor Higham as 
to the inadvisability of contributing from the surplus to the rates. He 
believed that the present ratepavers should receive some relief where a 
true profit was obtained. He agreed. with Mr. Baker that too much 
should not be expected of the rail-less system. As regards concessions 
to certain classes, at Liverpool they had refused anv concession to blind 
people, and he wanted to hear any argument that could be advanced in 
favour of these as against people out of work and similar hard cases. 

Councillor S. STEPHENS (Plymouth) thought that money raised by the 
petrol tax should go to those local authorities who were being put to heavy 
expense owing to the increased upkeep of the roads necessitated by motor 
omnibus and heavy motor-vehicle traffic. 

Mr. W. A. LeNTLEY (Wolverhampton) had had a bad experience of 
motor omnibuses a few vears ago. but his Corporation now had a very 
satisfactorv vehicle. "Ihe cost of this for seven months! working came 
out, including depreciation, at 71d. per mile (see p. 1015 of this issue. 
Ep. £.), and it would probably rise to about 8d. per mile for the present 
year. 

After Alderman GEE (Huddersfield) had made a few remarks, the 
Chairman called on the representatives of the sister Association. 

Mr. S. SELLON drew attention to the fact that motor-omnibus compe- 
tition must not be treated lightlv, and he was surprised to hear Mr. Baker 
state that the fall of receipts in the case of the L.C. cars was due to bad 
weather and other things than omnibus competition. They should not 
throw dust in people's eves, but should face the facts: ‘The real point 
was that those who used the roads solely for the benefit of share. 
holders should pay their fair share of the cost. The advantage of 
the private concerns was that the directors left much more to the 


manager than councillors would do. That was where improvement was 


wanted. 
Alderman BRoww (Leeds) said that after their experience of the working 


of a municipal undertaking. councillors who had made promises, in good 
faith, before their election found that it was impracticable to carry out 
such promises. He hoped for the time when Chairmen of Committees 
would be elected for a period of at least three vears so that continuity of 


policy could be ensurcd. 
After Councillor Neumann had replied briefly to the dis- 


cussion, the meeting was adjourned, and members were enter- 
tained to luncheon in the Council Chamber by the West Ham 
Corporation. Mr. J. M. McElroy subsequently expressed the 
thanks of the Association for the hospitality of the Mayor and 


Corporation. 
Special cars were provided to convey members to the Tram- 


way Offices where the afternoon meeting was held. The sub- 

ject for consideration was the 

INTERIM REPORT OF THE SPECIAL COMMITTEE APPOINTED TO 
INQUIRE IXTO THE PHENOMENA OF CORRUGATION ON 


Tramway RAILS. 


This report is copyright and can be obtained from the hon. ` 


Secretary of the Association, Mr. C. J. Spencer, the price being 
10s. 6d. We are. therefore, unable to deal at length with the 
report, but the following are the main findings and suggestions 
of the Committee. In their investigations the Committee have 
had the assistance of Mr. C. A. King. consulting engineer. 

The Committee have come to the conclusion that corrugation 
occurs very widely with electrically propelled rolling stock, the 
construction of which necessitates a relatively low centre of 
gravity ; also on cable systems and to a small extent on steam 
railways. The guardrail is not a necessary factor in corruga- 
tion, and the bu!k of corrugation is not due to any action of 
the brakcs, nor is its occurrence dependent on the number of 
cars passing over the rails. It is not necessary that the track. 
rolling stock or wheels should be in a worn condition. Corru- 
Ration appears independently of whether wheels are actively 
driven by the motors or not. It may be produced by one set 
of cars and removed by another, or caused and removed by the 
Seine set of cars under apparently the same conditions. The 
pitch of the corrugations is independent of the speed of the cars 


producing it. Corrugation does not exist on tramway rails as 
received from the rolling mills. It has been produced by 
every known type of electric car, and the pitch and character- 
istics are independent of the type of car. It is suggested that 
the brightness of the crests. as compared with the dullness of 
the hollows, is due to a purely rolling action under increased 


pressure over the crests. 

Although the Committee consider that corrugation 18 due to 
causes external to the rail, they are of opinion that steel for 
rails can be obtained which is more durable and less hable to 
corrugation than ordinary varieties of steel at present in use. 
Rail steel with merely an increased carbon content 18 not 
sufficiently durable. It is necessary that the rail should be 
both hard and tough. The steel should be relatively high in 
manganese, carbon and silicon, and should be capable of passing 
certain tests which are specified in the Report. The Committee 
mention a number of experiments that should be made and 


information that should be collected. 

A bibliography is included, and the Report concludes with 
half-tone records of corrugations, photographs of tracks, repro- 
ductions of paint tests, micro-photographs, and other useful 
information of a valuable character. 


After mentioning that Mr. King, who was to have opened 
the discussion, had not been able to return in time from Canada 
to do so, the President called on Mr. J. M. McElroy (general 
manager, Manchester Corporation Tramways) to give a sum- 


mary of the report. 

In doing so, Mr. McErRoy emphasised the important facts that have 
been elucidated in the investigations of the Committee (some of these are 
set out above). Among the curious facts investigated which gave some 
idea of the difficulty of the problem, was that at. Blackpool corrugations 
appeared in the winter, disappeared in the summer and reappeared the 
following winter. In winter those cars ran more quickly and were not so 
heavily laden asinthesummer. Again, at Bexley, the cars of this Council 
when run over a certain route did not cause corrugations to appear ; but 
when the Erith cars were tried on the same route, the cars being very 
similar, corrugations at once appeared, disappearing when the Bexley 
cars were again brought into the service. 

The SECRETARY (Mr. C. J. Spencer) then read a brief report by Mr. 
C. A. King. 

Prof. Carus-Witson thought that it was very satisfactory that so 
many points had been cleared up by the Committee, such as the influence: 
of the rail, and the effect of the motor drive and defective rolling stock. 
None of these appeared to be the important factor. They were endea- 
vouring to produce corrugations ‘‘ to order," and not altogether without 
success. The Committee, however, wanted more time and money to go 
into such cases as that at Erith, which appeared to contain a solution of 
the whole problem. An important point he wished to emphasise was 
that the “ crest " of the corrugations was the normal rail, and it was in 
the hollows that the seat of the action lav. He asked the Association to. 
accept that important fact, which dispelled certain theories ; and he 
finally said that if members would allow the investigations to be con- 
tinued, there was little doubt that the problem would be completely 
solved. 

Mr. S. SELLON criticised a few features of the Report, with the idea of 

assisting the Committee in their investigations. He noticed that no 
representatives of the rail manufacturers were on the Committee, although 
such manufacturers were obviously largely interested in the question. 
He still maintained that the cause of corrugations was to be sought in the 
admixture of the rai], and as proof mentioned that he had never known 
Barrow hamaiite rails to corrugate. Again, how many tramway 
managers had witnessed the mixture of the rail material? Rails should 
be rolled until thev had cooled to black heat temperature; present 
methods in which the rails were rolled at white heat resulted in spongy 
rails. 
Mr. A. CovENEY (Erith) wished to correct a point that had been men- 
tioned in regard to the Bexley track. Mr. Mittelhausen had told him last 
week that corrugations had now appeared on the track with the Bexley 
Cars. 

Mr. W. J. HapriErp (Sheffield) disagreed with Mr. Sellon. The Com- 
mittee had been in touch with all the rail manufacturers in this country 
and had tried all rails rolled to a modern specification. He had evidence 
of corrugations on Barrow rails. The report of the Committee had had 
to be drawn up a little too soon. 

Mr. R. B. Hout (Leeds) confirmed the fact that Barrow rails did 

corrugate ; they had done so when he had charge of the track at Black- 
burn. He took exception to Mr. Sellon's lecture on rail inspection. 
Mr. R. €. BvrLovaH (Colchester) supported Mr. Sellon and believed 
that corrugations originated at the rolling mills due to chattering of well- 
worn rails. Hc suggested that the Committee should explain why a 
60 fi. length of rail corrugated when similar rails on each side did not, the 
track being level and perfectly straight. Also he asked what percentage 
of rails corrugated. Was it 5 per cent. ? | 

Councillor KNOWLES (Sheffield) agreed that a mistake had been made 
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in not having g rail manufacturer on the Committee, and also a metallur- 
gist of considerable experience. 

The Prestpent then closured the discussion, remarking that the 
Committee had had the benetic of Prof. Carpenter’s experience. 


Members then inspected the exhibition of tramway ap- 
plances arranged in the Corporation Tramway Depot (an 
account of the exhibits will be found on p. 232 of our Commer- 
cial and Industrial Supplement), and in the evening attended 
a reception by the Corporation at the Town Hall. 

Yesterday (Thursday) the agenda commenced with a Paper 
by Mr. W.J. MeCombe (tramways menager, Hull). on " Tram- 
way Fares and Their Basis," of which the following is an ab- 
Stract :— 


TRAMWAY FARES AND THEIR BASIS. 


BY WILLIAM J. Mc COMBE. 


(Tramway Man ger, Hult.) 


It will be conceded that the question of tramway fares is one of the 
most important which ean cng.ge our attention. Too often, how- 
ever, in the case of municipa! unde ‘takings, is this question settled 
as the result of a foregone cone!u sion, peruaps in a slavish imitation 
of another successful municipality, perhaps as à persona! predileetion 
of a committee member or official; or perhips as a hephazerd 
experiment in municipal economies. 

If we consider the varying aims and objects in the running of tram- 
ears by municipalities, in a number of cases the object set out with is 
the commereialising of the undertaking; that is, the conducting of it 


on what are called “purely business lines.” Unfortunately. this | 


cannot b» done. Strictly business principles, if they mean any- 
thing at all, mean the carrying into eflect of the methods of cometi- 
tion understood by the rigid orthodox political economist, which are 
out of harmony with such modern municipal principles as the recog- 
nition of the moral rights of all parties concerned and à commanity of 
interest in everything that affects their mutual well being. No far, 
therefore, as actual practice is concerned, we are bound to assume that 
no municipal tramway is worked on strictly commercial principles. 
In other systems theaimof the promoters appears to be to conform 
to modern municipal practice to some extent. but to strive towards a 
high profit at the end of the financial year; whilst in one ease at 
least a municipality has laid it down as a declared poliey that * the 
tramways undertaking shall be operated so that the not annua! profit 
shall as nearly as possible approximate to the amount required for 
the reserve and renewals fund.” 

Generally speaking, therefore, there is no systenratised and recog- 
nised arrangement of tramway fares by municipalities. This is not. 
alone because of the insuperab'e ditheulties in laying down a govern- 
ing rule, but because fares generally are not the result of a well- 
thought-out plan in accordance with the circumstances peculiar to 
the respective municipalities ; and because in some cases they are a 
handicapping legacy from the old horse-car days under changed con- 
ditions. 

There is no royal road to a sett'emont of this most important ques- 
tion, and it is futile to take for granted that fares, either general or 
particular, are a fixed quantity, or of settled quality, without refer- 
ence to eflluxion of time, change of environment, or improvement in 
general conditions. One's mind is led in this direction bv noting the 
dicta laid down by expericneed and prominent municipalisers who 
appear to have formed certain opinions on fares which they do not 
hesitate to set forward as practically the last word on the topic. Other 
men follow their lead without giving the topic detached consideration, 
and consequently a body of opinion is formed which appears to have 
the weight of an authoritative pronouncement on the subject. 

The penny fare is a case in point. Beginning with a vocal formula 
which no doubt has a certain strong basis in fact, the belief in the 
penny fare as the " sheet anchor” or the ** back-bone `° of tramway 
finance has been elevated to the importance of a creed to which we 
are all invited to subseribe. The fact is, there is no economie justi- 
fication for the assumption that there is any such irreducible mini- 
mum in tramway fares as the penny is supposed to be. Granted that 
a penny is the most often used fare ; it is only proved to be popular, 
not from anv inherent quality in itself. but because experience has 
shown it to be the most reasonab!e and proper charge for a certain 
length of ride, which happens to suit the largest number of riders. 

There is at present a plea for a lower popular fare—namely, the 
halfpenny fare—for a short distance ; and there are those who con- 
template with something like dismay and alarm the establishment 
of a halfpenny fare for any distance whatever in any shape or form. 
What is there, however, in the halfpenny fare to cause such an atti- 
tude? In theory the halfpenny fare is a reasonable proposition. It is 


an axiomatic truth. that if you ean carry a passenger? say. two miles 
for à penny, as is done on numerous systems and blessed by all, you 
can carry him a certain definite distance for a hiulipenny. with satis- 
faction to himself end profit to the concern. To say that this is 
essentially a wrong principle. as is frequently said, is simply to fly 
in the face of facts, and to suffer from the recoil. 

It may be asked: If this is so, what length of ride shou'd be given 
for a halfpenny ? Tae obvious answer is that the question should 
he setiled by the tramway authority, who must take into account the 
local necessities and zet aecording!y. 

We ought not to overiook the fact th:t tramway ranning by 
municipalities has not reached its final stage even in these countries. 
We live in an age of progression in which no limit can be set to im- 
provements in locomotion. The tramear is the democratic vehicle 
par ercellcnee. To popularise tramway riding. to widen th? tramway 
out'ook. to democratise tramway facilities, shou'd be our pleasure, 
gs it certainly is our duty ; and to cheapen them on right lines with- 
out reference to pre-conceived opinions should be th? aim of every 
really progressive municipality. 

No one ean argue that halfpenny fares are desirab'e on all systems 
—or. indeed, that any given fare is. On some tramways an increased 
fare per mile on that now charged is necessitated by the circum- 
stances of the case, to enable the undertaking to pay its way ; and it 
is bad pohey for a committee to follow blindly the example of 
systems which find low fares suited to their loca! conditions. 

Whilst the initiation of halfpenny fares has spelt disaster to the 
finances of certain smul systems which hive been led to follow the 
examp'e of the big undertaking: whose conditions permit of an enter- 
prising policy, we can point to bright and shining examples of success 
attending the lowering of the penny unit in tramway fares. 

We hive a few systems in the British Islands which have a uniform 
fare—nemely, one penny —2nd it may be said that their financial 
results are not inferior to those of any other tramway. The penny 
universa! fare has won the approval of many tramway operators who 
seek for a fare which shall be easily understood, casily worked, and 
acceptable to the bulk of the population. Tnere is, indeed, much 
more to be said in favour of the uniform penny faro than the arrange- 
ments of the graded fares which are in operation on some systems, 
the lowest graded fare, however, being the same às the uniform fare 
on other smaller systema. 

The demand of the present day, however, is in the direction of the 
readjustment of fares to value given, and it was with the intention of 
carrying this out that the “fair” fare system was inaugurated in 
1909 on the tramways controlled by the British Electrical Federation. 
Seeing, however, that the arrangement compelled the general use of 
farthing; as tramway fares, it appears to have been doomed to failure 
from the outset. We ought to remember that tramway fares are 
necessarily based upon the theory of averages. and that the resultant 
profit, if any profit at all, is gained on a narrow average margin. This 
being so, it is quite beside the mark to make, as so frequently is made, 
the dogmatic statement that the ideal policy as regards fares is to 
allow each passenger to pay tho cost of his ride and receive full value 
for his money. The fluctuations of traffic render this impossible. 
Indeed. if à passenger were called upon to pay his share of the actual 
eost of his ride between 10 a.m. and noon on any tramway system in 
these islands the word ** consternation " wou!d but dimly express his 
feelings. 


In considering what might be put forward as a rough guide to the . 


apportionment of tramway fares, due notice must be taken of the 
policy of the respective committees, that is. whether they are bent 
upon muking a large profit at the end of the year or whether they 
wish to give the fullest possible return to their passengers for the 
fares paid. In any case, one might suggest that differential fares are 
suited to almost any tramway system, always on the understanding. 
however, that the beginning of the differential scale should not be 
artificially limited to one penny. Further, that, so far as is possible, 
the average ride for one halfpenny, or one penny, or three halfpence, 
as the case might be, should be carefully fixed in due relation to the 
length of the stage for the higher sum. 

It is frequently stated that, as the result of instituting halfpenny 
stages, at certain places on the route the higher-paying passenger is 
crowded out by his halfpenny neighbour. This is liable to be the 
case, of course, in respect of passengers travelling under other differ- 
ential fares, but it seems to assume intportance from the fact that the 
halfpenny passengers would be in an overwhelming majority. If 
this is so, it would appear reasonable to expect that the halfpenny 
passenger would, within his own limits, make a very free use indeed 
of the facilities for locomotion. At present we are faced with the 
fact that at certain times during the day tramcars are running practi- 
cally empty. It is a well-grounded expectation that the persons wh) 
could travel a certain fixed distance for a halfpenny would make a 
more frequent use of the cars during those times as well as during 
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revenue and the necessity of putting, more cars in. service. 


exceptionally good year 1911 rose to 9-65d. 


undertakings. 
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other times, and so fill up space which at present goes to waste. This 
takes for granted, of course, a certain density of population, andet his 
again brings one back to the fundamental fact that local and geo- 


graphical conditions govern the whole question. 


A practical experiment frequently puts a preconceived idea or a 


dilettante theory into the shade. If we really fix our minds upon 
making the best and most use of the cars which we are running, we 
shall not hesitate to recommend such practical experiments as the 


occasion seems to demand. 
tramways committees would not find themselves in the position 


which they too often occupy, of being forced at the point of the 


bayonet of public opinion to make such readjustments and bring 
about such facilities as are demanded by the facts of the case and the 
growth of social sentiment. 

Tramway operators are faced with constant demands for special 
facilities and privileges with regard to tramway fares. 
perfectly justified in stigmatising such applications as entirely ille- 
gitimate; and if thoreis a typeof public vehicle more than another in 
the use of which all class distinctions, privileges, sectional benefits, 
&c., &c., should be obliterated. it is the democratic tramear. 

Attached to the Paper are two tables containing information in a 
comparative form about fares in operation on the various municipal 
tramway systems. The first statement shows the various fares 
charged on each municipality in alphabetical order. and the second 
gives the position of each system under graduated fares. (Work- 
men's fares are left out of consideration.) The average ld. stage at 
Hull (before 9 a.m.) works out at 0-182d. per car-mile, the next 
lowest figure being 0-316d. at Newcastle, whilst Warrington heads 
the statement with 1-587d. per car-mile. In the case of the average 
ld. stage Colchester is at the top with 1-12d., whilst Belfast * (before 
9 a.m.) is at the bottom with 0-198d., Hull (after 9 a.m.) following 


with 0-364d. 


DISCUSSION. 

Mr. F. SCHOFIELD (Leyton), in opening the discussion, said that there 
was little to criticise in the Paper, as the author had avoided definite 
statements. [t was impossible to arrange a basis of fares for all systems 
with their widely different populations and lengths of track per inhabi- 
tant. With reasonably low fares he did not believe in devoting any 
profit to the benefit of the passengers, who, it must be remembered, were 
not all ratepavers. He believed that Id. fares were the backbone, but 
special circumstances might justify 1d. fares. Motor omnibus competi- 
tion was the dominating intluence on fares in London, and the present 
" combine ” was the strongest ever known. He suggested that, asa start, 
tramways should reduce all fares above 2d. to that figure. The omnibus 
traffic comprised a large proportion of fares above 2d., as against a small 
proportion in the case of the trams. The omnibusses could thus be hit very 
hard. Finally, he seid, that the travelling publie decided fares, 

Mr. J. DALRYMPLE (Glasgow) remarked that at one time he had be- 
leved the Id. fare was the backbone of a tramway system, and he 
had fought hard against the increase in the length of the Id. stage last 
December at Glasgow. But he had had to change his opinion. ‘The re- 
sults of the 4d. stages being increased to just over the mile had been an 
increase of about one million passengers per week, a slight drop in the 

The addi- 
tional number of cars required was not so great as was anticipated and 
30 had been found sufficient at present. but there were complaints in 
wet weather when passengers had to stand. The additional traftic was 
nearly all during the slack hours of the day. The problem in Glasgow 
for the future was how to deal with the enormous traftie in the centre of 
the citv. More cars would have to be provided for those parts within 
sav, 13 miles, of the centre. He believed that in a short time the revenue 
would reach what it was before the change. 

Mr. C. J. SrENCER (Bradford) said that a radical change of fares had 
vecent]y been adopted on his tramway system. Previously a universal 
ld. fare had been in force before 8 a.m. ; the Council had, however, 
introduced a fare of !d. for all Id. stages before 9a.m. The receipts in 
consequence fell almost pro rata before 9 a.m. They had sincebegun 
to pick up a little, but the “ peak ” in the traffic was most pronounced. 
The receipts per car-mile had fallen before 9 a.m. to less than the cost of 
operation. ‘The actual loss in receipts was not so great as was expected, 
but the net loss was 50 per cent. in excess of anticipations. The condi- 
tions at Bradford were, of course, different from those at Glasgow, but he 
wished members to consider very carefully before they were influenced by 
the success of dd. fares at Glasgow. 

Mr. J. M. McErnov (Manchester) thought the Paper was very dan- 
gerous in so far as it appeared to advocate 1d. fares, especially so, as it 
was getting near November. If it went out that Glasgow had been so 
successful with 4d. fares, a lot of harm might be done. The author had 
said nothing about results at Hull. It should be noted that Hull had a 
very small track mileage for the size of the town; the revenue also per 
mile had been about the highest in this country. It was noteworthy that 
on the introduction of Ad. fares the revenue per car-mile, which had been 
10-22d. in 1908, decreased to 9-14d. in 1909, to 8-9d. in 1910, and in the 
This decline showed what a 


disastrous effect ld. fares would have on the finances of most tramway 
Working expenses, moreover, had risen at Hull. Small 


..* After 9 a.m., 0-21d. 


If these experiments were carried out, 


One would be 


undertakings must fight shy of Jd. fares and not be led away by the 
Glasgow figures. Glasgow was cn excepiional city; Manchester and 
other large cities were more segitered, the people living in the suburbs, so 
that a considerable peak load glregdy existed. 

Councillor H. HEATHER (Leyton) hed been disappointed with the Con- 
ference. ‘The point on which he had been looking for some light was, 
How were ihe metropolitan tramway undertakings to hold their own with 
the motor omnibuses ? The basis of tramway fares was undoubtedly the 
environment, There was going to be a fare war in. London between the 
"buses and the trams, but the trams were going to hold their own. Pro- 
vincia] men must remember that the competition of the "buses would not 


stop in the neighbourhocd of London. 

Ald. J. Bronte (Blackpool) was an advocate of 2c. instead of 1d. stages. 
Of 86 municipal tramway undertzkines some 70 mede no profit, largely 
owing to following examples set. by Glesgow and Menchester. He 
thought Id. a mile wes a rcasonable fare. Xs showing the difficulty of the 
problem he mentioned chat on August Bank Holiday the Rlackpoolfear., 
obtaincd more revenue than in any wincer monih. The problem wa , 
how could they make a sufficient revenue in a few veeks? Provincial 
towns were able to look efter themselves by refusing to license omnibuses. 

The Mayor or OLDHAM said thet in manufacturing towns the inhabi- 
tants were engaged from 6 a.m. to 6 p.m.. so that their employment pre- 
veniel their using the cars during the dav. Hi was therefore largely a 
quesiton of rush tretice in the morning and evening. 

Mr. J. B. HawiprosN (Leeds) said thet the principle to be borne in mind 
was that a tremway underiekine musi be sclf-sup-poriing. the feres being 
arranged in accordance with this idea. Some undertakings, however, 
endeavoured to make as Iorg a profit as possible; so that the aims of 
authorities were aifferent. He did not agree with Mr. Schofield as to 
keeping up the fares. Low fares attracted people to the towns where thev 
were in operation, The question wes whether the publie were being 
better served with dd. fares than without them. 1f they ran the under- 
taking to serve the public they could sev to the motor omnibus com- 
panics thet the latier were not required since the public were being 
satisfactorily catercd for as regards travelling facilivies. 

The President then closured the discussion, and Mr. W. J. 
McCombe briefly replied to the points that had been raised. 

Members were again the guests of the Corporation at lun- 
cheon. Subsequentiy they visited the Tramway Depot and 
Exhibition of Apparatus, and attended a garden party in West 
Ham Park. the day's proceedings concluding with the Asso- 
clation dinner, which was held at the Great Eastern Railway 
Hotel, Liverpool-street, E.C., covers being laid for nearly 400. 

To-day (Friday) the annual business meeting of the Asso- 


ciation for the election of office bearers, &c., is being held at 


De Keyser’s Hotel, followed by a motor coach excursion to 


Epping Forest and Rye House. 


Electric Lorries.— At a recent meeting in Chicago of the Elec- 


tric Vehicle Association of America, Mr. E. E. Witherbv referred 


to the extensive use of electric lorries in business. According 
to the " Electrical Review & Western Electrician " he cited as 
an example that 25 breweries were now using a total of 399 
trucks made by his company, the number used by the indi- 
vidual companies varying from 2 to 83. Engineering principles 
were now being followed in the design of such vehicles which 
were far superior to those put upon the market 10 years ago. 
The storage battery had also been improved fully 100 per cent. 
He thought that the battery salesman was largely responsible 
for some of the bad conditions now existing, such as the un- 
certain attitude of central station men towards the electric 
vehicle, especially in the smaller communities. Many of them 
were still waiting to have the question decided as to which 
storage battery was the best. He fully agreed that there was a 
crying need for co-operation. Bad garage practice had led to 
the belief in some quarters that the electric vehicle was a failure. 
This condition could be cured by missionary work, in which 
the central stations, battery makers and vehicle manufacturers 
should join. The average garage man needed education along 
the lines of giving proper service. Central station companies 
should themselves use electric vehicles exclusively and thus 
demonstrate their faith in them and the possibilities. He 
thought the officials of the National Electric Light Association 
should give more attention to this subject. Although the 
breweries, department stores and express companies had been 
convinced of the superiority of the electric vehicle, the average 
central station man had not yet been convinced, and many of 
them were using petrol machines. He gave an illustration 
showing that the central station man was in this respect 


neglecting his own interests. 
r3 
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CORRESPONDENCE. 


NOMENCLATURE. ' 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : I have received the enclosed letter from Mr. K. Edg- 
cumbe, and have his permission to send it to you for publication. 
The list of terms was published at the present stage for the 
purpose of eliciting such criticism. Several of the suggestions 
made by Prof. F. G. Baily and by Mr. Edgecumbe have been 
discussed already by the sub-committee of the British Electro- 
technical Committee. but careful attention will be given to all 
criticisms when the definitions are revised.—I am, &c., 

London, Sept. 20 A. P. TROTTER. 


A. P. TROTTER, ESQ. 

Dear Trorrer: | have been very much interested by the list of terms 
which has appeared recently in the technical Press. As 1 see that one 
or two people are writing about them, vou will, 1 presume, have to go 
over them again, and 1 am accordingly sending you a few suggestions 
which I should not otherwise have done. 

Under Eddy Current, is the word “ fixcd " wanted before “ Mag- 
netic feld? ? It seems to me that the field might be moving and that 
it ix the relative motion which is essential. 

Efficiency l think the word " the " has been left out before “ case ” 
in lines 1, 3 and 4. In the same line I do not think that '* for instance " 
seems quite right. Should it not be ** N.B.” or something to that effect * 

Fecder.—] suppose this is all right. but I do not quite understand 

' owing to the varving pressure along their length." 

Flashing Over.—]s this not sometimes applied to insulators H 

Foot Candle.—Would not " due to” possibly give a clearer idea of 
what is meant than " produced by " *.— Ht is always very difficult to get 
people to distinguish between the illumination and the actual brightness 
of the surface and © produced by "7 rather gives the idea, to my mind, 
that it is the latter which is meant. 

By the way, has " albedo ` been defined ? 
terrible word, but I suppose there is nothing better. 
tainly wanted. 

Form Factor.-—Is it necessary to use the expression “ periodic func- 
tion ^ * It would certainly lead one to imagine that the definition had 
nothing whatever to do with every-day alternating current work, as 
it has such a very academic sound; although, no doubt, it is perfectly 
correct. Would not © alternating current wave " do to replace it? I 
shall probably have the professors jumping down my throat for daring 
to suggest such a thing ! »oyw 

Galranometer.-Should it not be © For measuring er detecting `; al- 
though strictly the galvanomefer should measure, it is used just as much 
for detecting, that is, for null methods. 

High) Tension.—Vhis is described as obsolete. and “ Pressure ” 
is t» be substituted. Perhaps this is correct, but as “ High Tension ” 
has become xo well recognised is it necessary to give it up? It has the 
advantage of showing that it is electricity which is being talked about 
and not water or gas. 

Input (and Output),— As they stand, it seems to me that your definition 
of input would do quite as well for output and vice versa, the only 
differenec. being that one says ‘received at” and the other “ delivered 
at." Without referring to the text 1 defy anyone to say which applies 
to which. Would not © applied to " or " delivered to. be better than 
“received at ^ for input, and " taken. from” than. ‘ delivered at ^ 
for output * 

I utermediate,.— Ns far as E am aware, this word is very little used. 
Would it, therefore, not be better, instead of defining it, to say "' see 
middle wire 7 which is fully detined later on ? 

Magneto. Should not. some reference be made to the motor car 
magneto 7 which is what nine people out of ten would think of when 
the word “ magneto” was mentioned Y I do not quite know how it 
should be defined, but it represents a combination of a magneto generator 
with or without a make-and-break arrangement and usually a distributor. 

Marinum Demand Syst m,— ln the last line would not the substitution 
of " depending on” for ©“ proportional to" make the definition more 
general Y 

Muotor.- -]t seems that it should be “electrical power " and “ mecha- 
meal power ` rather than " energy." Does not an accumulator store 
energy and a motor develop, or transform, power ? 

Moving Coil Lnstrument.—1 do not quite like ihis definition as it does 
noi seem to me to distinguish a moving coll instrument as universally 
understood (that. is; a Do Arsonval instrument) from à dynamometer 
insirumeni, nor does it speak of either of tho coils being moveable, which 
Would not a better definition be something like 
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It always strikes me as a 
Something is cer- 
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Seems to be essential. 
this :--- 

"ON measuring instrument, the indication of whieh depends on the 
torque exerted by & permanent teld on a pivoted or suspended coil 
through which the current to be measured passes; 

“Moving Iron Ii:cuunents have not been defined. 1 feel that this 
is rather important as the term is now universal in this country and is so 
very much boiier than electromagnetice " end “soft iron," &e., which 
cho not re ally describe the elass A RU 

Neutral-- Inthe third line an ' 
(thas as probably a punters error). 


` has heen left out after '* conductor." 
l hed an impression that the 


neutral point in a dvnamo was the point of sparkless commutation, and 
that the neutral point, therefore, moved round with the load. 

Output.—Already dealt with under “ Input." 

Pyrometer.—Is it necessary to keep in the words “ higher than those 
measurable by an ordinary thermometer” ? The word “ pyrometer ” 
is rapidly being universally applied to all temperature measurements 
irrespective of their value, and, in fact, seems now to mean any instru- 
ment for measuring temperature other than & thermometer in the 
ordinary acceptance of the term, and I should think, therefore, that these 
words might be left out. 

The above are taken from THE ErEcTRICIAN's version.* I mention 
this in case vou should want to refer to the definitions where I speak of 
line so-and-so. 

Another term for which I always feel the want is something to describe 
the ordinary form of photometer in which two illuminated surfaces are 
in juxtaposition, as distinguished from the various photometers of the 
contrast form, Flickers, and so on. One is usuallv reduced to such ex- 
pressions as '' ordinary photometer,” or to describing the photometer 
such as '' inclined screen," &c., whereas what is wanted is a general term 
to cover them all. 

As you probably know, we are now describing recorders as “ graphic ” 
instruments. This is an Americanism, but we found it so difficult to 
distinguish, otherwise. between Integrating Meters and Recorders, as 
people continually called the former “ Recording Watt Meters " and I 
certainly think that ' graphic ” fills the bill, secing that the instrument 
itself does actually draw a “ graph.” (I suppose, strictly speaking, 
“ graphing " would be the correct word.) 

I am sorry to have inflicted all this upon you, but if vou think it worth 
while vou will, no doubt, be able to land it on your Committee.— Yours 
sincerely, KENELM EDGCUMBE, 

Lendon, Sept. 3. 


[E] 


RECORDING CANDLE POWER CURVES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Str: I have noted in your editorial comment, August 16th, 
on a Paper by Dr. Ives and myself, that you criticise the 
method because it obtains the distribution at some particular 
instant. Now that is exactly what the method does not do. 
The photographs were obtained only by long exposure (10 to 
30 nunutes) and, therefore, the average distribution is obtained. 
This was one of the desirable features of the method. 

Trusting this makes clear that point, I am, &c., 

National Electric Lamp Association, M. LUCKIESH. 

Cleveland, Sept. 12. 

(We regret that the point referred to was overlooked, due 
to the fact that the time of exposure was not mentioned in the 
abstract of the article.—Ep. £.] 


THERMO-ELECTRIC PYROMETRY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: With your permission I wish to reply to the letter of 
Mr. R. W. Paul appearing in your issue of the 20th. In my 
previous communications on this subject I endeavoured to 
confine myself to the discussion of one point of advantage 

ossessed by the thermo-couple over the resistance thermometer 
which could be definitely stated in terms of Ohm's law, and 
refrained from the more imponderable matters of personal 
experience and bias. 

Mr. Paul's letter, while practically leaving the original line 
of argument untouched, draws a “red herring "—1indeed 
several—across the trail with a skill which shows that he knows 
the weakness of a fellow craftsman. In the hope that the 
matter may be of further interest to your readers I will venture 
to follow one or two of the lines thus opened. Mr. Paul's 
thermo-couple, comprising two platinum-rhodium alloys of 
different percentages, is Interesting and ingenious, and actually 
supports my original contention that the thermo-couple stands 
superior to the resistance thermometer when both have equal 
exposure to the destructive effect of furnace gases. Mr. Paul’s 
couple improves the already strong position in this respect. 

While the particular numerical error assumed does not affect 
the validity of the argument in my previous letters, I may set 
Mr. Paul’s doubts at rest by saying that I have found resistance 
thermometers in error by more than 10 per cent. after no 
greater ill use than 1s often inseparable from industrial pyro- 
metry. In research work at relatively low temperatures, say 
below 800°C., the power of fine discrimination makes the 


* THE ELECTRICIAN, “Vol. LXIX » pp. 747 and 783. 
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resistance thermometer very valuable, and in such work the 
fragility of the thermometer and its usual porcelain or quartz 
protection is no great disadvantage. An experience in the 
making and testing of resistance thermometers extending over 
many years and antedating, I believe, Mr. Paul's manufacture 
of those instruments, has convinced me that the application of 
such a delicate instrument under the usual industrial conditions 
is bound to result in dissatisfaction. Of what use is the power 
of discriminating to 1°C. in a furnace whose temperature cannot 
be controlled within 5°C. ? And if the primary accuracy is 
liable to be lost by the accidental breaking of a protecting tube, 
such accuracy 1s largely fictitious. 

Referring now to the base metal thermo-couple, it is, per- 
haps, advisable here to explain that the term “ base " in this 
connection is only used to distinguish the cheaper metals used 
from the “ noble " metal platinum and its alloys. Mr. Paul's 
remarks seem to imply that the.thermo-couple of cheaper 
alloys and the maker thereof should be termed base in the more 
literal sense, particularly if the measurement of temperatures 
over 600°C. 1s contemplated. Such an attitude is not justified 
by present-day facts. The behaviour of the * noble” metal 
thermo-couple reminds one of the dictum of a Babu student, 
who said “ The horse is a very noble animal, but if you do not 
treat him kindly he will not do so." The requisite kind treat- 
ment is difficult to attain in industrial work, and the greater 
robustness of the base metal instrument renders it immune 
from many of the diseases which afflict the more delicate 
platinum instrument. 

While the noble metals available for use in thermo-coup!es 
are relatively few, the base metal possibilities are. practically 
infinite, and to say that none of them is good for high tempera- 
ture measurement is a generalisation too sweeping to be true. 
If the common commercial alloys are taken haphazard it is 
certainly true that they are unsuited for the construction of 


thermo-couples ; but, on the other hand, there are alloys which 
give reliable service and are sufficiently refractory to cover most | 


of the fields where thermo-electric pyrometry can be properly | 


applied at all, say up to 1,100°C. A notable example is the 
Hoskins thermo-couple, employing alloys of nickel, cobalt and 
chromium. The published tests made by the Bureau of 
Standards, Washington, upon a series of Hoskins thermo- 
couples show that the accuracy is ample. The endurance 
found under industrial conditions is most valuable, while the 
fact that the original calibration accuracy 1s maintained practi- 
cally to the end of the life of the thermo-couple is of greai 
Significance. The avoidance of the gradually increasing error 
frequently found with platinum alloys is of obvious importance, 
and, of course, the lower first cost and upkeep of the base meta! 
pyrometer is a considerable attraction to the user. 

In conclusion, I entirely agree with Mr. Paul as to the neces- 
sity of considering each class of pyrometric problem by itself 
before deciding on the type of instrument to be used ; and 1 
desire to express my appreciation of the valuable work done in 


the pyrometer field by Mr. Paul, and also by Mr. Whipple.— | 


I am, &c., CHARLES E. Foster. 


Letchworth, Sept. 25. 


THE TEXTILE INSTITUTE. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : I should be obliged if you will allow me to reply through 
your columns to the many applications I have had from your 
readers for particulars of membership of the Textile Institute. 

Membership of the Institute is open to anyone engaged in the 
textile and allied trades, which, of course, include all who are 
interested in furnishing power, light and all kinds of textile 
machinery. It was frequently stated by engineers who spoke 
at our Hawick Congress that the Institute had justified its 
existence even if it had done nothing else but form a common 
platform on which steam, gas, oll, and electrical engineers could 
meet and discuss power problems from a common point of view. 
The series of Papers which were given at Hawick are only the 
beginning of a complete investigation which this Institute 
purposes to make into the whole subject of “° Mill Driving." 
J use the term “ mill driving " not only to include prime movers 


| 
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but also the various methods of distributing power. An early 
opportunity will be taken of having a series of Papers on this 
latter feature, in which an opportunity will be given for those 
interested in the various forms of power distribution to state 
their cases. 

May I take this opportunity, Sir, of thanking you for the 
excellent report you have given of our Congress proceedings, 
and of expressing the hope that our work may continue to 
merit such recognition. I shall be very pleased to send a 
circular giving details of what the Institute is, and what it is 
doing, to any of your readers.—I am, &c., 

The Textile Institute, Geo. MooRzs, Secretary. 


14, Cross-street, Manchester, Sept. 24. 


RAIL-LESS ELECTRIC TRACTION IN DUNDEE. 


It is an interesting fact that the Town Council of Dundee were the 
pioneer inquirers into the possibilities of rail-less electric traction in 
this country, and sent a deputation on the Continent to investigate 


-AIL-LESS CAR AT DUNDEE (THE TWO TROLLEYS ARE SCARCELY 
DISTINGUISHABLE). 


the system. Leeds and Bradford, however, forestalled them in 
actually putting the system to work. Nevertheless, the opening 
of the Clepington-road route has secured for Dundee the distinction 
of being the first city north of the border to adopt rail-less traction. 


Fic. 2.-—OvERHEAD,WoRK at DUNDEE, 


. On the 3rd of this month the system was inspected by Col. Von 
Donop. This, by the way. is the first time he has be2n called upon 
to inspect this form óf traction, and he appears to have been favour- 
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ably m On the 5th inst. general traffic was started. and the 
line has proved itself to be an unqualitied success, 

(lepington-road, where the system has been installed. is a very 
important district in the north of the town. joining up F airmuir and 
Forfar-road tramway sections, The length of route is 2.110 vards. 
The overhead equipment has been erected by the Corporation Elec- 
tricity Department. and is carried out on the span-wire system. Two 

sets of positive and negative wires run the whole length. with ex- 
tended curves at the ends to facilitate the turning of the cars. The 
trolley wire is grooved. of 00 gauge. and held in position by mecha- 
nical ears. Gunmetal twin straight line hangers are used throughout. 
with the exception of curves, where single and double pull-offs have 
been fixed. The span wires are held in position b; Brooklyn strain 
insulators attached to straps on the poles. The poles throughout. 
with the exception of a finial are plain. ornamental collars and bases 
having been omitted. In some parts of the route, instead of poles. 
rosettes hase been attached to suitable buildings to secure the span 
wires, Guard wires have been erected. where necessary. The 
average distance between poles is 105 ft. Section boxes have been 
fitted with positive and negative switches, along with a lightning 
arrester on the live side. 

The cars are two in number. and were supplied by the R.E.T. 
Construction Co., London. "hey are designed to carry 28 passengers, 
access being obtained in the rear on the near side. The chassis was 
constructed by Messrs, D. Prown & Co.. of Huddersfield. and the 
bodies by Messrs. Milnes, Voss & Co. of Birkenhead. The electrical 
equipment is by Messrs, Siemens Brothers Dynamo Works, and 
consists of two motors per car, each of 20 n.p., with worm gearing to 
a countershaft. and thence by chain-drive to the rear axle. A foot- 
brake is fitted to the countershaft. as well as a band brake on the 
hubs of the rear w heels. both being operated from the foot-board. 

The time occupied on the journey is six minutes, being an average 
speed of 14 miles per hour. Our illustrations show the general 
appearance of the cars. and the curves on the overhead equipment. 


LEGAL INTELLIGENCE. 


emm E eene 


Commercial Traveller's Notice. 


In the City of London Court last week before Judge Rentoul. K.C., 
and a jurv, S. W. Earnshaw claimed £21 from G. Braulik for three 
months’ salary in lieu of notice. Plaintiff said he was employed by 
defendant in March last as a traveller. He had had no previous ex- 
perience in electrical supplies, and was paid 35s. a week, 7s. 6d. for daily 
expenses, third class railway fares, and l} per cent. commission on busi- 
ness done. Defendant stipulated that he should agree not to join any 
competitive firm if he left defendants service, or forfeit £50. He was 
dismissed in Mav with a week's notice. No term of notice had been 
agreed upon, but he claimed three months! notice, the custom of the 
electrical trade. 

Te defence was that plaintiff was engaged as a weekly servant on trial. 
The experiment was a failure, and plaintiff was discharged. There was 
no custom as to three months’ notice. 

Evidence was given in support of plaintiff's case as to custom; while 
for defendant tlie assistant secretary of the General Electric Co. said that 
in the case of commercial travellers no such custom existed. 

The jury could not agree as to the custom, but thought plaintiff should 
haev had six weeks notice. Judgment was given for plaintiff for £8. 15s., 
and costs. 


Tramway Rating. 


At the West Riding Police Court (Bradford), on Monday last, Bradford 
Corporation were summoned by Farsley Urban Distriet Council for non- 
payment of district rate amounting to £13.15s. it appeared that the 
summons had been take i out for the recovery of a balance in respect of 
the occupation by the Corporation of Bradford of certain tramlines in 
Farsley. .A sum of £20. ra 4d. was demanded for poor rate and £18.63. 8d. 
for general district rate. The poor rate was paid in full, but only one- 
fourth of the general distriet rate, as the Corporation contended that they 
were only liable to pay one-fourth under the Public Health Act of 1875. 

The case was adjourned pending the hearing of the appeal to the House 
of Lords in the Tottenham case. ; 


Recovery of Damage to Hired Electrical Apparatus, 


At the Lambeth Police Court on Monday Mr. E. W. Harris was sum- 
moned by Mr. Edwin Parsons, on behalf of the South London Electric 
Supply Corporation, who sought to recover from defendant £1. 10s., the 
cost of repairing a damaged motor switch, © tft a vi A elg i 

Mr. Perey Rorixson for plaintiff... said the proceedings were 
instituted under sec. 38 of the Gasworks Clauses Act. of 1847, which was 
incorporated in the company’s provisioual order. For the purposes of 
his business defendant hired an electric motor from the company, and the 
company alleged that by negligent use the switch of the motor had been 
damaged to the extent of 30s. 
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For the defence, a young woman in defendant's service was called and 
said that she hed had charge of the motor and she was careful in its use. 
The company did not issue any printed instructions for its use. aw 

The Magistrate (Mr. Hopkins) said that the case exemplified one of 
the curious results of our patchwork legislation. “ Here, in 1912, it was 
sought to apply a seccion of the Gaswork Clauses Act passed in the vear 
1847 to a delicate clectrie machine in the hands of a factory girl.” He 
did not propose to assist the company, and the summons would be dis- 
missed. 


EDUCATIONAL NOTICES. 


University of London, King's College.—In the Faculty of Engi- 
neering complete courses of study, extending over either three or 
four years, are arranged in civil, mechanical and electrical engineer- 
ing. for the engineering degrees of the University of London and for 
the diploma and certificate of the College. The four years’ course 
provides, in addition to the academic training. opportunity for prac- 
tical training in works. Full information may be obtained from the 
Dean or of the Secretary, King's College, Strand. London. 

Among the special courses of advanced lectures in engineering 
to be given next Session are the following :— 

“Internal Combustion. Engines, Petrol and Kerosene Engines," by 
Mr. G. A. Burls, M.Inst.C. E. (Thursdays at 6 p.m., commencing October 
10); “ Applications of Chemistry. to Engineering,’ " Mr. James Swin- 
burne, M.Inst.C. Iz, F.R.S. (F ridays at 6.30 p.m., commencing Nov. 1); 
" Electric Traction,” Mr. i. Lydall, B.Sc., M.L E. E. (Mondays at 6.30 p.m. 
commencing Oct, 7); “ Design, Organization and Operation of 
Central Electric Stations " (Fridays at 6.30, commencing January 17). 
Full svllabus and information may be obtained from the Secretary, 
King’s College, Strand, W.C. 


University of Edinburgh.—The next session commences on Oct. 8th. 
The preliminary or entrance examination is held in September. The 
University provides complete courses in civil, mechanical and elec- 
trical engineering. qualifying for the degree of B.Sc. in engineering, 
and extending over three years. Particulars of the entrance exami- 


nation. scholarships. fees and courses of instruction can be obtained’ 


from the Matriculation Office, the Universitv, Edinburgh, 


University of Durham.—At Armstrong College full courses of 
instruction are provided in mechanical, marine, civil and electrical 
engineering, naval architecture, mining, metallurgy, pure science 
and arts and agriculture. Particulars from the secretary, Mr. F. H. 
Pruen, M.A. 

The calendar of the colleg» for the 1912-13 session which has just 
been issued (Price Is.. post tree Is. 4d.) contains full particulars of the 
courses of instruction, fees, &2. 

Northampton Polytechnic Institute.—The session 1912-13 will com- 
mence on Monday, Sept. 30. There are full day courses in the theory 
and practice of mechanical and electrical engineering. "The courses 
include two summer periods of about six months each spent in 
commercial workshops. and extend over four years altogether ; they 
also prepare for the B.Sc. (Eng.) of the University of London. There 
are also full and partial day courses in technical optics. The labo- 
ratories, workshops and lecture rooms are fully equipped for the 
most advanced teaching in the subjects referred to. The evening 
technical courses in electrical and mechanical engineering com- 
menced on the 23rd inst. Further particulars may be obtained 
from the Principal, Dr. R. Mullineux Walmsley, St. John-street, 
London. E.C. 


East London College.—In the Faculty of Engineering an interesting 
course of lectures on the management of public electric supply under- 
takings will be delivered by Mr. A. Hugh Seabrook. M.I. E.E., com- 
mencing on Monday. October 14th. at 6:30 p.m. 

The lectures will deal with the broad aspects and responsibilities of 
management of public services, with special reference to electricity 
supply. the relations between public services and the public, &c. The 
lectures will deal with the staff and employés of modern electricity under- 
takings and the departments to be housed at the head office, including 
that of the general manager and engineer, the secretary and accountant s 
department, and also the generating station statf, sales department, &c. 
The fee for the course is £1. 1s., but members of central station staffs 
under 25 years will be admitted for 10s. 6d. Full particulars of the 
course and other special courses at the College may be obtained from 
the principal (Mr. J. L. S. Hatton, M.A.), East London College, Mile 
End-road. London, E. 

Special facilities are offered at this College for research work in elec- 
trical and mechanical engineering, both for day and evening students. 
There is a well equipped instrument workshop, and the services of a 
skilled instrument maker are available. Those desirous of undertaking 
research must apply to Prof. D. A. Lowe (in mechanical and civil engi- 
neering), or to Prof. J. T. Morris (in electrical engin^ering). 


Borough Polytechnic Institute.— The new session commenced 
on the 23rd inst. The courses in electrical engineering extend over 
four years. There are also classes for electric wiremen and in elec- 
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| may be obtained from the Director of Education, Mr. Robt. Mitchell, 
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the switch of the staz2 being switched in or out, for the purpose of diminishing 


trical design and workshop drawi &c. "The head of the depart- : | ! 
gn P ng, p Mae at the latter switch and preventing welding together of the contacting parts 

sreot. 
Telephone installations. 


ment is Dr. John Henderson, F.R.S.E., M.L E.E. 
‘the prospectus contains full particulars of fees, classes and courses of | 20.620 Lake. (Gustav A. M»yer-Hennie?r, Firm of.) ta 
instruction in electrical and mechanical engineering, physics, chemistry, 24.482 Kent, Lacett & Silica Synp. (LTD). Articles made of silica glass and re- 
: : rp quo : : quiring leading-in wires combined therewith. 
commercial subjects, &e. There are good facilities for laboratory work | 24,532 Micuier. Electric couplines. 
Circuit connection for 


and research. Prospectuses may be obtained from the principal, Mr. C. | 24.807 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges.) 
T. Millis, Borough-road, S.E. private telephone installations connected to telephone exchanges. 


Battersea Polytechnic.—The new session opened on Tuesday, the 
l7th inst., and the calendar gives full details of the numerous 


courses and classes held at the Polytechnic. 

There are full day and evening courses in preparation for the inter- 
mediate and degree examinations in science and engineering, and the 
lecturers in the various subjects are recognised by the University of 
London, so that students attending the Polytechnic may be registered 
as internal students of the University. In the day technical college, 
full-time courses are arranged in mechanical, civil, electrical and 
motor engineering, architecture and building, chemical engiueering 
and art, the courses covering a period of three years, at the end ot 
which time students passing the necessary examinations are awarded 
the Polytechnic diploma. There are also full university and diploma 
courses in mathematics, physics, chemistry, &c. Concurrently with 
diploma courses students can prepare for and take the degree courses 
in science and engineering of the University of London. 

Full particulars of the courses of instruction, &c., may be obtained 


from the secretary. 

The Regent-street (London) Polytechnic.—In connection with the 
courses of instruction at the Polytechnic (Regent-street. London. 
W.) there are technical classes in telegraphy and telephony. The 
staff and accommodation for lectures have been increased, and there 
is good laboratory accommodation. 

The apparatus for the laboratory and other lectures has been kindly 
lent by the Postmaster-General, and the laboratories are equipped with 
measuring apparatus of the latest types. ‘The chief lecturer is Mr. D. H. 
Kennedy. A.M.l. E.E.. assistant superintending engineer, G.P.O.. Lon- 
don, and he is assisted bv other members of the engineering staff of the 
G.P.O. "The session commences on Monday, Sept. 30, and full prospectus 


D mati 
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P 
(69 eta. per at anal ei ek! 1912 SPECIFICATIONS. 

3.107 Fried, Krupp Axt.-Ges. Mezthcd of connections for eliminatine the influence of 
the temperature on the current strength of a résistance, the magnitude of which 
increases with the temperature. (4/3;11.) 

4,843 Ricks. Electric storage battery plates. (13/6/11.) 

8,575 McBERTY. Automatic and semi-automatic telephone exchange systems. 
(27.7.10. divided application on 17.211 11, July 27.) 

9.466 Di CAsTELLETTO. Automatic brakes for electric tramcars and the like. (22/4/11.) 


10.009 Veritys (LTp.) & Prexin. Eléctrically-heated ovens. 
(Sismens & Halske Akt.-Ges.) Automatic telephone 


10.539 Siemens Bros. & Co. 


systems. 
11,09! Dusitrer. Apparatus for prcducing electric oscillations adapted for wireless 
communication and other purposes. : 
The invention consists of the employment of electrcdes, the relative position of 


which is continuously and rapidly varied in such manner that the arc is alternately 
strained and restored to such an extent that oscillations are prcduced having the 
| Characteristics of an undamped nature for a certain pericd, and then of a damped 
nature for a further pericd. The vibratory movement of the electrcdes may be pro- 
duced either mechanically or eiectro-m:chanically, the electremagnetic device may 
be controilzd and operated by the oscillating circuit which includes the arc or a circuit 
in shunt therewith, or a separate circuit may be provid:d. . 
13,768 GRAHAM. Telephones and other apparatus embcdyine exposed diaphragms. 
15,662 SIEMENS-SCHUCKERTWERKE Ges. Making of connections to commutator seg- 
ments of dynamo-electric machinery. (4.7/11.) 
Consists of having one or both walls of the slot in a commutator segment pressed or 
indented inwardly in order to form a bedding for the wires or bars. 


APPLICATIONS FOR PATENTS. 


Norzg.—7 he undermentioned Applications (except those marked t) are not open to public 
inspection until after acceptance of Complete Specifications. Those marked * are open for 
inspection 12 months after the date attached to them, if they have not been published previously 
in the ordinary course. Names within parentheses are those of communicators of inventions. 
When complete Specification accompanies application an asterisk is affixed. 


August 20, 1912. 
19054 BELLING. Construction of heating elements ‘or electric radiators and the like. 
19.064 Piper & BripGowater. Electrically-heated cooking ovens and the like. 
19,069 Siemens & HacsKe Axt.-Ges. leniting current-distributors for internal-com- 
bustion motors. (26.8.11. Germany,)*® 
190,73 Klein. Electric snap switches.* 


19.099 Ricsy. Hand-regulated electric arc lamps or projectors.* 
19,103 REINEKE. Telephonic and telegraphic communication with mine-cages. (Addi- 


tion to 19,102,12.)* 
August 21, 1912. 


19.113 CoPtAwNs. Apparatus for measuring the electric conductivity of liquids. 
19,118 HOLDEN & CHAMBERLAIN & HcoKHAM. Electricity meters. 

19,134 ELECTRIC CONTROL & CowELL. Controllers for electric motors and the like. 
19.164 WINTERHALDER. Automatic electric cut-out switches.* 

19,172 MassiP. Electric furnaces. (22/8/11, Germany.)* 

19,174 OLDHAM. Miners’ electric lamps. 


August 22. 1912. : 
Apparatus or appliances for electrically operating and 


307-311, Regent-street, London, W. 

South-Western Polytechnic Institute.—The prospectus of the 
Institute gives particulars of the courses of instruction in engineer- 
ing, physics, chemistry, &c. l 

The head of the electrical engineering department is Mr. A. J. Makower, 
M.A., M.J.E.E.. and he is assisted by Messrs. U. A. Oschwald, B.A., 
and B. H. Morphv, A.M.I.E.E. The full course in electrical engineer- 
ing extends over three vears and is suitable for students either before 
or after they have received practical experience in workshops. Students 
may also prepare for the degree in engineering of the University of London. 
The Institute has its own electric lighting and power plant and facilities 
There is also a four-years! course in elec- 


19,203 BRYAN & MOUNTFORT. 
controlling valves. 


19,213 WiLLIAMs. Enumeration of telephone calls. 
19,249 to 19.255 AUTOMATIC TELEPHONE MANUFACTURING Co. (Attomatic Electric 


Co., United States.) Telephone systems. * 
19,257 Aron, WIENER & X. L. Evectric Co. Electrical winding-gear for clocks and 


the like. (Addition to 9.154.12.)* 
19,264 BaLrouR & Hitcuin. Arc lamps. 
19,287 Gonnet. Electric furnaces. (15,3/12, France.)* 
August 23, 1912. 
19,297 James. Electrical arrangements for protecting ships’ bottoms ard submerged 


structures. (Addition to 14,181 /10.) 
19.301 BAiLEv. TAYLor & BaiLey. Electric safety and regulating current switches. 
19,310 TowNsENp. Electric lampholders. 
19,318 Stern & BritisH Ever-Reapy ELECTRICAL Co. Self-contained portable elec- 


tric lamps. 
19,341 Siemens Bros. & Co. & LaipLaw. Circuits for establishing a connection between 


subscribers connected to differant telephone exchanges. * 
19,345 Price. Lighting vehicles by electricity. 
August 24, 1912. 
19,405 LUNDBERG, LUNDBERG & LUNDBERG. Szeries-parallel electric lighting or power 
circuits. 
19,425 STEINERT. Feeding-mechanism for electrcdes of arc lamps. (Divided application 
on 1.755/12. 22/1.)* 
19,429 FRIEDMANN & FRIEDMANN. l 
19,432 CROMPTON & Co., MACFARLANE '& BURGE. 


systems. 


19,448 B.T.-H. Co., (G.E. Co., U.S.) Arc lamps. 
19,451 Stern & BriTisu Ever-Reapy ELECTRICAL Co. Switches for electric hand- 


lamps. 
August 26, 1912. 


19,480 Raitinc & Brooks. Arc lighting systems. 
19.481 RickETs. Indicating the continuity and workability of telephonic systems. 


19,483 DuRTNALL. Electrical generation and transmission of power, for industrial and 
ships’ auxiliary machine driving. propulsion of ships, &c. 

19,533 CuHnRisTIANS. Electric fuses. (27 12/11, U.S.)* 

19.534 Murray. Electrica] junction boxes. (11/9/11, U.S.)* 


19.535 Murray. Connection apparatus for electric circuit conductors. 
19,537 CoMPAGNIE FRANCAISE POUR L'EXPLOITATION DES PROCEDES THOMSON-HOUSTON. 


Systems of electric distribution. (26/8/11, Francs.)* 
August 27, 1912. 
Electric cooking and heating apparatus. 
19.569 LjuNcsTROM. Polyphas? electro-motors for marine propulsion. 
19,585 Dawson & BUCKHAM. Electric signalling systems. 
19,587 GRAHAM. Watertight electric bells.* 
- August 28, 1912. -> 
19.621 MorrLETT & Epwanmps. Shade supports for electric or incandescent lights. 
19.642 Tucker. Fuse devicss for electric circuits. 
19,647 B.T.-H. Co. (G.E. Co., U.S.) Electric fittings. 
August 29, 1912. 
19,708 Att. Electric thermometer. 
19.754 & 19,771 KERCHER. Electrically-heated cookers. * 
19.763 Dusitier. Producing electric oscillations adapte 


are given for research work. 
trical engineering for evening students. 

Willesden Polytechnic.—Two popular lectures will be given by 
Mr. Frederic H. Taylor, A.M.L. E.E., at this polytechnic on October 
2 and 4 next, commencing each evening at 8 p.m. 

Tickets may be obtained from the Secretary at tho Polytechnic. 
The titles of the two lectures are: “The Training of the Engineer 
with Special Reference to Electrical Engineering." and “ Recent 
Developments in Electrical Engineering and their Commercial 


Application.” 


Electrically-controlled clecks. * 
Electrically-operated driving- 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstracts from some of the specifications recently published have been specially 
compiled by Messrs. MEWBURN, ELLIS & Pryor, Charlered Patent Agents, 70 and 72 


Chancery-lane, London, W.C. 
Whenever the date applied for differs irom the date on which the application was lodged at 


the Patent Office, the former ts given in brackets after the ttle. 


11911 SPECIFICATIONS. 
8.206 HutcHinson. Sparking regulator for internal-combustion engines. (26/9/11.) 
19,046 TgrLOw. Trolleys or collectors for electricity. 

The object of this invention is to provide a construction of trolley wheel which, 
while comprising a sufficient portion offbrazen material for the running contact on the 
wire, is for th» greater part composed of cheaper metal, and for the effectual lubrica- 
tion of the axle. Th* invention consists in forming the tread or rim centre of separate 
rim sections of brazen metal which are interlocked with cheek members of malleable 
iron. Th2 axle is provid:d with slabbed formed portions forming pockets which com- 
municate with th» oil r2czptacle through holes in the bushing. 

19,097 Brute. Electric braking mechanism. 
19,122 Simms & Simms MAGNETO Co. Magnetoeelectric machines for combined ignition 
and illuminating purposes on motor road vehicles. (Cognate application, 


19,543 WILKINSON. 


24.76] /11.) 
19,268 Harris. Electric motors suitable for display advertising devices and the like. 


19,615 LANCASHIRE DvNAMO & Motor Co. & Woop. Apparatus for electrically operating 
and controlling planing machines and the like reciprocating tools. 
19,616 LaANcAsHiRE DvNAMO & Moror Co. & Woop. Apparatus for electrically con- 


trolling planing mcainss and the lik reciprocating tools. 
transformers. 


ve] 


d for wireless communications 


20,302 RicuTER. Method of and means for voltag? regulation in stage ric : 
| Consists in an im>roved method of voltage regulation in stag2 transformers. in and other purposes. (Addition to 11,091/12.) e 
which at th» tim? of switching a stage in or out of circuit, the current therein is dimin- 4 19,787 BeLoiman. Rotary engine with electrical power transmission gear. (26/9/11, 
ished below normal strength by generating an opposing voltage which is greater than f. Germany.)* Mm i ' : 
' the voltag? of the stae», so that the current is mostly or wholly transferred to the still | 19,792 Mower & Hare. Applications of wet air filters or air washers to electrical gene- 
rators. 


Closed switch of the foregoing adjacent stag: shortly before the opening or closing of 


(9/2/12, U[.S)* ` 


. 
—— is 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


BRITISH NOTES. 


Bambridge.—A special meeting of the Council will be held on the 
22nd prox. to consider the question of applying for a provisional 
electric lighting order. 


Barking.—In regard to the Council's application for sanction to a 
loan of £11.200 for extensions of the electricity works, the L.G. Board 
intimate that they are not satistied that the scheme submitted is the 
most suitable. and that they are not prepared to sanction the loan. 

The Electricity Committee have, therefore, decided to submit an 
amended application involving an expenditure of £85,335, including Diesel 
engine and 250 kw. d.c. generator, £4,000: foundations, £240 ; rotary 
converter, £800 ; switehyear, £260; steam recorder and exciter, £105 ; 
connections (cable, &c.), £140 ; tools and spares, £150 ; boiler feed pump, 
£180; mains and services, £2,000 ; contingencies, &c., making up the 
balance. The engineer has been directed to prepare specifications, &e., 
and to invite tenders, With regard to the tenders which were provision- 
ally accepted for the original scheme, the firms are to be notified of the 
L.G. Board's decision. 


Bethnal Green (London).— The Council have temporarily shelved 
the proposed electricity supply scheme. : 

At the meeting last week a further communication from Stepney 
Council was read, in which they outlined the terms upon which they 
would undertake the maintenance and administration of electricity supply 
in the district. ‘The consulting engineer (Mr. J. F. C. Snell) had also 
written to state that the terms offered by Stepney were very favourable— 
in fact, they had quoted less for annual charges than he had included in 
his estimate. 

After discussion, it was decided by 13 votes to 12, in view of the 
November elections, to postpone the matter for decision by the new 
Council. 

Blackburn.—In a recent report the borough electrical engineer 
(Mr. P. P. Wheelwright) recommends the erection of new electricity 
works on a site which will command a better water supply. access by 
rail and canal, and admit of extensions, The existing station in 
Jubilee-street, which is now working at its full capacity, does not 
admit of extensions. 


Blackpool.—The Corporation are considering plans for a further 
extension of the Promenade at the South Shore end of the town. at a 
cost of £48.617. The width will be 155 ft.. a broad carriage drive and 
tramway track being provided for. 


Bo’ness.— The Secretary for Scot'and has sanctioned a further loan 
of £1,000 for extensions of the electricity undertaking. 


Bristol.— An inquiry was held here last week into the Council's 
application for sanction to borrow £6,646 for the electricity supply 
undertaking ; 

Of the amount {3.785 was for a motor converter at Temple Back and 
switchgear. ‘There were also items for the Avonbank works, including 
£047 excess expenditure. 

The city electrical engineer (Mr. H. Faraday Proctor) said no contracts 
had been definitely entered into, but different manufacturers had. been 
nformed that contracts would be entered into, subject to the sanction of 
the L.G. Board. ‘The foundations at Temple Back were nearing com- 
pletion, and the Board were advised of that work. In reply to questions 
as to what was the general life of the machinery they proposed to acquire, 
Mr. Proctor said it was difficult to say, as the machines had not been made 
loug enough to work out their natural life. He thought 30 years was 
given for converters and 25 years for the other plant. The life of c.i. 
pipes under ground would probably be more than 25 vears. 

‘Lhe Inspector (Mr. M. K. North) said the L.G. Board as a rule allowed 
15 vears for machinery. 

Church Lighting.—Christ Church, Surbiton Hill. is being wired for 
the electric light. 


Colne.— At the next meeting of the Council Ald. Hewitt Dean will 
move that the Council agree to purchase the undertaking of the Colne 
& 'Trawden Light Railway Co., the amount of the purchase money 
to be fixed by arbitration. 

Crowborough.—The local gas company has given notice of inten- 
tion to apply for a provisional electric lighting order. 


East Barnet Valley.—4At the last meeting of the Council Coun. 
Ford moved that the North Metropolitan Electric Power Co. be 


a-———— ——————— ————— ÀHA— TEN eA ees? Ld ——————— a 


0——9 «4m ————— 


asked to lay their main cables throughout the district by October, 
1913, and to submit a tender for lighting the public roads. 

He stated that there was a great demand for electricity for lighting 
and power throughout the district. He was prepared to go any 
lengtb to encourage the electrical company, if it were only to break 
down the monopoly of the gas company. It was a disgrace to pay 
money to have the district lighted when the result was practically 
semi-darkness, After discussion, the motion was carried unanimously, 


Edinburgh.—The burgh engineer (Mr. A. H. Campbell) has been 
requested to report upon certain proposals for the extensions of the 
tramways. and with particular reference to the system of traction 
to be emploved. 

At the meeting of the Corporation on Tuesday the convener of 
the Electric Lighting Committee (Mr. Stevenson) moved that the 
surplus of £2.179 on the electric lighting accounts for the past year 
be applied to the reduction of the capital debt of the undertaking. 

In Mr. Stevenson's opinion the principle of charging the users of a 
commodity of which they had a monopoly more than they ought to be 
charged in order to relieve the general ratepayer was inequitable. 

Mr. Harrison moved that the surplus be applied to the relief of rates ; 
while Mr. Hamilton moved that the money be put to a suspense account 
for some city improvement. The users of electric light seemed to forget 
they were getting their light cheaper than they could get it from any 
private concern. 

After discussion, it was decided by 28 votes to 15 to apply the surplus 
to relief of rates. 


Fulham (London).—In order to comply with the requirements of 
H.M. Electrical Inspector of Factories (Mr. G. S. Ram), the high- 
tension switchboard will have to be remodelled and reconstructed. 

The alterations will involve considerable expense and also practical 
difficulties in effecting the change over the various high-pressure circuits 
without inconvenience to the outside supply. The work will occupy at 
least 12 months, and the electrical engineer (Mr. A. J. Fuller) hes been 
instructed to issue to a number of experienced tirms a general outline of 
the essential requirements, and invite each of them to submit for con- 
sideration a complete scheme, together with an estimate of the cost. 


Halifax.—The Parliamentary Sub-committee recommend the 
Council to purchase three motor omnibuses in connection with the 
proposal to link up several out districts with their tramway 
svstem. 

Hammersmith (London ).— Application is to be made to the London 
County Council for sanction to borrow £3.00) for the electricity 
undertaking. 


Inquests.— n inquest was held at Shedield on the 19th inst. on 
Walter Sidney 1 misson. who was killed at the works of the Provincial 
Motor Cab Co., on the 17th inst. 

lt appeared from the evidence that deceased died from the effects of 
electric shock received when he grasped a pipe in the garage vard. 

Mr. 8. E. Fedden, general manager of the Corporation electric supply 
department, said that the Corporation supplied the premises with light. 
It was not the duty of their officials to interfere with wires left loose, or 
to look for such things. 

Asked by the Coroner if he could contribute any suggestion in explana- 
tion of the boy's death, witness seid that the wires inside the pipe were 
not touching the sides of the pipe unless the latter was moved. At some 
date the pipe had come down with the wires inside it. He had two 
reasons for that opinion. One was that if the lad had touched a charged 
pipe he would draw back so quickly as to prevent his gripping it, and in 
the second place his department tested the circuit and district on May 14 
and found no leakage. The wire having been left like that was a gross 
piece of negligence. But it had been disconnected from the terminals 
of some fitting. Whoever removed that fitting. continued witness, ought 
either to have cut the wires off and taken them away, or else made them 
secure. t 

The jury returned a verdict that [misson dicd from an electric shock 
due to some person having negligently left the ends of electric wires 


exposed, but there was insutticient evidence to determine who was respon- . 


sible. 

Sheriff Hav MacWatt held an inquiry at Dingwall on Friday last into 
the circumstances attending the death of Williamina Ross(12 years) and 
Mrs. Jessie Mackenzie or Grant, widow, who were killed on Aug. 26 
through touching a live electric wire. The facts were given in THE ELEC- 
TRICIAN for Aug. 30 (p. 879), and after hearing evidence, the jury found 
that had the fuses at the generating station been in proper working order 
the accident could not have happened ; but the accident was unusual, 
and no man could have foreseen it. They recommended that the whole 
system be inspected by an expert to report if the wires are properly pro- 
tected at all public places. 
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Itchen.— Acting on the advice of their consulting engineers (Messrs, | were bitter complaints of injury to hcalth and damage to property. Thev 
Mav & Hawes), the Urban Council have decided to apply for a pro- wanted an equitable share of the petrol tax, or, alternatively, power to 
visional electric lighting order. licence for highway purposes heavy motor “buses plving for hire in their 

district ; they wanted power to regulate the speed of heavy vehicles ; and 


Leeds.—The Corporation are recommended to establish a depart. they required to regulate what streets the motors should be allowed to run 
through. They also wanted the Road Board to understand that the 


ment for the hiring out of electric motors, fittings. cooking and heating 
apparatus. &c. The proposal is being opposed by a section of the | money in the hands of the Board was not to be hoarded for posterity, and 
public, and a deputation waited upon the Tramways and Electricity therefore they thought the Board should disgorge the £2,000,000 they hal 
Sub-Committee on Friday to protest against the scheme. already in hand. A census taken last Sunday showed that 1,646 motor 
The grounds on which objection is taken to the proposal are set out in vehicles passed a given spot in Richmond, and of these 919 were motor 
letters addressed to the Committee by Messrs. Ingleby (Ltd.), E. Brook 
(Ltd.) and the Sterling Engineering & Automobile Co. The opponents 
of the scheme contend that every facility is already offered in the city 
for the hire of electric motors, and that the Corporation could not, with 


the suggested £10,000 outlay, give a service equal to that which they would 
They further submit that most of the new connections with 


"buses. 
Ald. EpcAR (Richmond) moved: * That in view of the enormously 


increased cost of road. maintenance. due to the development of heavy 
motor traffic, this conference of highway authorities is of opinion that 
those who conduct such traffic should be required to contribute sub- 
stantially towards the expense in annual cost.” 

Mr. Davies (Heston and Isleworth) moved an amendment that a sub 
stantial part of the revenue derived from licensing motor vehicles and 
from the duty on petrol should be paid over to the highway authoriy- 
whose roads were affected by the traffic. 

Mr. H. NiELD, M.P., said the districts round London were suffering 
considerably from motor omnibus traffic, and were being treated very 
unfairly in not receiving their proper proportion of the revenue which 
came from the spirit which drove the vehicles. 

The amendment was defeated. and the resolution carried. by a large 


displace. 
the municipal electric supply are the direct result of the activities of local 


manufacturers and contractors, and that this free canvassing, equivalent 
to a large sum per annum, would be Jost to the Corporation directly the | 
unfair competition began to be felt. Another argument is that the 
Corporation would be more or less speculating in tvpes of electric motors 
that may become obsolete at an early date, or prove useless under a 
changing system of supply. It is also urged that the contemplated 
municipal competition would be bound to result in the extinction of small 
firms, as the Corporation will not find it convenient to run more than two | 


or three makes of motors owing to considerations as to stocking spare | Majority- 


Mr. H. J. SacNpERS (Twickenham U.C.) moved, and Ald. MixNNETT 
(Kingston) seconded, a resolution that the Government should be asked 
to introduce @ proviso in next vear's Finance Act to the effect that in 
future the proceeds of the petrol tax or anv other tax or charge levied on 
or in connection with motor vehicles mechanically propelled, less some 
small percentage representing cost of administration, should be paid over 
to the local authorities on whose roads the vehicles run in proportion to 
the use made bv the vehicles of the road.—Carried unanimously. 

Mr. F.W. Woop (Surbiton) moved a resolution giving local authorities 
the right, subject to appeal to the L.G. Board, to limit and define the 
routes to be taken by commercial motors.—(Carried unanimously. 

Coun. BisGoop moved that the weight on each wheel and the speed of 
heavy motor vehicles were excessive, and that no vehicle should. be 
licensed unless mechanically geared to render it physically impossible for 
the driver to exceed 12 miles an hour. —('arried. 

Ottery St. Mary.— The electricity supply works which have been 
erected at Messrs. Coleberd & Co.'s factory were officially inaugu- 
rated on Monday evening by Lord Coleridge, who switched on the 
current for public and private lighting. Electrical energy is 
supplied by a dynamo driven by a water wheel. and there is a 
The plant was supplied and erected by 


parts and renewals. 
A sub-committee of the Tramways and Electricity Committee has been 


appointed to consider the revision of fares and of utilising more cars on 
Saturdays, holidavs and times of pressure. It is thought that an arrange- 
ment might be made whereby a number of lower-paid men in the depart- 
ment could, on Saturday afternoons and at other times, be put to work 
the spare cars. 

Leicester.—The Corporation decided on Tuesday to promote a 
bill for powers to extend the tramways system, to run motor omnibuses 
and to enable the electric supply department. to let motors and fittings 


on hire, &c. 

Letter Boxes on Tramcears.— An innovation was introduced on 
the Blackpool tramways last week. 

By arrangement with the Postmaster-Genveral, letter boxes are attached 
to certain cars on each of the four routes, thus enabling visitors and shop- 
keepers in the outlving portions to post Jetters after ordinary collections 
from pillar boxes and sub-oflices, and to avoid a special journey to the 
central office. Letters may be posted at any stopping place, but if a car 


is stopped expressly for posting a charge of Id. is made to remunerate the 
battery of accumulators. 


Mr. W. G. Heath, of Plymouth. 

Plymouth.—The Tramways Committee have decided to fit up a 
workshop for car repairs at £800. 

Presentation.—At the annual dinner of the Victorian Institute of 
Electrical Engineers. on Aug. 9, the hon. secretary (Mr. E. H. W. 
Westwood) was presented with a travelling bag. Mr. Westwood 
left Melbourne on Aug. 27 on a business trip to Europe on behalf of 


the Union Electric Co. 

Quarndon.—A committee of local ratepayers have decided to 
adopt public electric lighting, and the borough electrical engineer of 
Derby (Mr. T. P. Wilmshurst) has been requested to make arrange- 
ments for the supply of current, &c. 

Rail-less Traction.— Brighton Corporation have given notice to 
the Brighton. Hove & Preston United Omnibus Co. to transfer to the 
Corporation their rights and powers under the Brighton & Hove 
District Rail-less Traction Act. 1911. A Bill is to be promoted in 
the next session for carrying into effect the transfer and for extending 
the powers of the Corporation. The Council will pay the company 
£12.100 for their undertaking. | 

The Tramways Committee have also been requested to report on 
the construction and working of the authorised trolley vehicle routes. 

Leeds Corporation have asked Otley Council to support their 
scheme for the extension of their tramways at Guiseley to Otley on 
the rail-less trolley system. 

The Maltby-road rail-less trolley route at Rotherham was opened 
for traffic on Monday. The cars have accommodation for 28 pas- 
sengers, are of the single-deck pattern. and are each fitted with a 
40 u.P. motor. The cars are rubber-tvred, and the running is de- 
scribed as exceedingly smooth and comfortable. The through fare 
on the rate has been fixed at 6d.. with lesser sums for the shorter 
distances. "There are three cars on the service, one each half-hour 
during the busier parts of the day. The formal opening took place 


yesterday (Thursday). 


Railway Electrification.— It is stated that work has been .com- 
menced in connection with the conversion to electric traction of th^ 
section of the Lancashire & Yorkshire Railway between Town Green 


Corporation. 

Llandudno.— In presenting the minutes of the Electricity Com- 
mittee at the Council meeting last week. the chairman (Mr. N. 
Chantrey) said that the year ended March was the first after the 
installation of a coal conveyor and an induced draught system. 

He said that the installation of induced draught apparatus was a step 
of a speculative nature, but it had proved a verv great success. Not 
onlv had it stopped the emission of smoke, but it enabled mechanical 
stokers to be uscd, thereby saving £1.112 in fuel. The years trading 
resulted in a net surplus, after paving interest and sinking fund charges, 
although the price of current had been reduced by id. a unit. The 
accountant’s view was that the reduction in price would amount to £400 
if there was no increase in the consumption of electricity, but they had 
sold additional current to reduce that loss to £163. There was a decrease 
in the takings for the supply of current for traction, but now that the 
track was doubled for a considerable distance the probability was that this 
year would show better results. 

Llanfair.—4At a recent public meeting a resolution was unani- 
mously passed pledging those present to do all in their power to make 
a scheme of public lighting successful, and a committee was appointed 
to make further investigation. There appeared to bea strong demand 
from public and private individuals for the adoption of an electricity 
supply scheme. 

Llanfairfechan.—.s the Council elections will take place in April 
the proposal to apply for electric lighting powers has been deferred 
for a year. 

Mansfield.—The L.G. Board have sanctioned a loan of £4,000 for 
extensions of mains, services and meters. 


Motor 'Buses and Road Maintenance.—A conference of local 
authorities was held at Richmond on 19th inst. to consider what 


from the motor 'bus companies and other users of heavy motor 
vehicles towards the upkeep of the roads. The Mavor of Richmond 
(Ald. R. W. Simpson) presided, and 23 metropolitan and urban 
authorities were represented, including the County Councils of Surrey 


The CHAIRMAN said the roads of Richmond were macadamised and 
unsuited to heavy motor traffic. Last vear it cost Richmond a Id. rate 
to keep the roads in order, and they were spending £20,000 on wood ; 
paving in one particular road. Other roads also required to be put in 


order, and a large sum of money would have to be spent. Residents com- : 
E : l and Ormskirk. A substation is to be erected at Ormskirk. 


plained that "buses were shaking the foundations of their houses, and there 
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Reduction in Cable Rates.—In addition to the various re- 
arrangements and reductions in Atlantic telegraph cable rates, the 
Eastern Telegraph Co. announces that on Oct. 1 the rates between 
Great Britain and India and Burma will be reduced from 9d. to 4d.. 
between Great Britain and Ceylon from 91d. to 41d., and between 
Great Britain and British North Borneo from 1s. 8d. to 6d. a word. 
It may be added that these reductions were settled early in the vear, 
and result automatically from the working of the agreements of the 
company in respect of the Indian trafic. 

The Empire Press Union announces that the Western. Union 
Telegraph Co. is taking press messages for Australasia. via the 
"acie Cable Board's lines. at 71d. per word for “ ordinary.” and 
44d. per word for " deferred " messages. 


Southend.—The Council are recommended to apply for sanction 
to a loan of £3.900 for an additional 500 kw. steam generating set. 

The electrical engincer (Mr. R. Birkett) has preparcd a report on the 
proposal to supply electricity in bulk in Leigh, but the Electricity Com- 
mittee have adjourned consideration of the maiter. 


Swansea.—The agreement with the Anglo-French’ Nickel Co. for 
the supply of current is to be terminated. and the company will be 
charged as from April 1 last at 2d. per unit for the first hour per day 
and 1d. per unit afterwards. the number of units to be charged being 
determined by the maximum demand at any time during any quarter. 

The borough electrical engineer (Mr. €. A. L. Prusmann) has been 
directed to proceed with the preparaucn of the plans, specifications, &c.. 
in connection with the overhead equipment of the sections of the tram- 
wavs proposed to be constructed under the Swansea Corporation Act, 
1912. and tenders are to be invited for the various works in connection 
therewith. 

The General Purposes Committee have instructed. Mr. Stephen Sellon 
and Mr. Phillip Dawson to advise the Corporation independently of each 
other. at a fee of 25 guincas and travelling expenses each, as regards the 
suggested tramways at Townhill. 


Tramways v. Motor Omnibuses.—A discussion arose at the last 
meeting of Croydon Corporation on a recommendation of the 'Tram- 
ways Committee as to the tramways undertaking. 

It was stated that a sub-committee had inspected various routes 
for extensions of the tramways, end found that certain districts were 
sufficiently populated to render extensions justifiable, but, having in view 
the decision of the Council to seek powers to run motor omnibuses, and 
bearing in mind that it would take some considerable time to obtain 
powers for tramway extension and for the works to be carried out, they 
recommended that no action be taken in the matter at present. 

Councillor H. T. Muggeridge moved that the paragraph be referred 
back for further consideration. ‘Lhe idea, he thought, seemed to be that 
they must hold up tramway development until they had got motor 'buses. 
He suggested that it was an illogical position for the Tramways Committee 
to take up. | Ultimately, the amendment was rejected, and the recom- 
mendation was agreed to. 

At the next meeting of Birmingham Council Mr. N. Chamberlain will 
move that it be an instruction to the Committee to consider and 
report on the advisability of obtaining Parliamentary. powers to run a 
service of motor omnibuses ; and, in the meantime, to defer the construc- 
tion of a tramway along Hayley-road. 


Unemployment Insurance.— Under the Unemployment Insurance 
(Umpire) Regulations the umpire has given the following additional 
decisions ;— 

Contributions are pavable in respect of :— 

Workmen engaged wholly or mainly in reconstruction of an existing 
railway road by the conversion of it from a steam to an electric railway. 

A workman emploved as a mechanic in an engineering laboratory, and 
engaged wholly or mainly in attending and repairing machinery. 

Workmen engaged wholly or meiniv in the manufacture, assembling, 
erecting or repair of electrical switches, cutouts, circuit breakers and 
switchgear generally (including main and sub-station switchboards, 
motor control panels and starters and accumuletor boards), except small 
switches, cutouts, circuit-breakers, distribution boxes and other fittings 
which are commonly used for ordinary domestic services. 

Workmen emploved as toolmakers and engaged in making press tools, 
dies, chills, &e., for the use of meter makers. 

Workmen emploved as toolmakers and engaged wholly or mainly in 
making dies and tools used in the manufacture of lamps and electric light 
fittings. 

Workmen engaged wholly or mainly in fixing controllers on tramcars. 

Contributions are not, however, pavable in respect of :— 

Workmen engaged wholly or mainly (1) in fixing or mounting fuse wire 
or strip on china, porcelain or other insulators, (2) in fitting and fixing 
fuses in protecting cases. 

Joiners and other workmen engaged wholly or mainly in making wooden 
drums for electric light cables. | 

Persons engaged wholly or mainly in (1) charging electric accumulators, 
(2) making carbons for arc lamps. 

West Ham.— Application is to be made to the L.G. Board for sanc- 
tion to borrow £7.600 for transformers and £6.000 for services. The 
Board of Trade are to be asked to give their consent enabling the 
Council to give a supply of current to Messrs. Pearson, the con- 


— 


tractors for the Port of London Authority Docks extensions, for 
consumption outside the area of West Ham. 

An agreement has been entered into with the Citv, West End & Charing 
Cross Supply Co., enabling them to continue for a further period of three 
years to take from the Council a supply of current at their Bow generating 
station. The Indiarubber, Gutta Percha & Telegraph Works Co. have 
also signed an agreement with the Council for taking a supply of about 
2,500,000 to 3,000,000 units per annum. 

Wimbledon.— By arrangement with the Corporation the Fixed 
Price Light Co. is now prepared in approved cases where owners 
are willing to give the necessary facilities for running the wires, to 
fit houses for electric light free of initial expenses to the owners, and 
to supply current to the occupiers and pay the Corporation's bill 
for current, charging an inclusive sum per week or per month. to cover 
both the rent of the installation and the right to use the light as 
required at all reasonable hours. 

The system is intended principally to apply to. business premises and 
to dwelling-houses having comparatively few lights, but using them 
over fairly long hours, and the scale of charges is such as to bring electric 
light within the reach of all. The charges range from an average of 3d. 
per week (21d. in summer and 31d. in winter) for a lamp not exceeding 
25 c.p. to 51d. per week for a 100 c.p. lamp suitable for business premises. 
For this small sum the light may be used at all reasonable hours. The 
company, which has been successfully experimenting with the scheme 
for the past two Years in Bermondsey and Lambeth uses the now well 
known ‘‘ Stannos " system of wiring. The lamps used are the latest 
pattern of metallic filament, and when worn out are exchanged for new 
ones on payment of Is. each. 

Wireless Telegraph Notes.—It is understood in wireless circles 
that the New Zealand Government have under consideration legis- 
lative action compelling all steamers trading with the islands for 
passenger traffic to carry wireless equipment. 

It is announced that the Governments of Germany and Switzer- 
land have arranged to erect on the summit of the Santis mountain, 
8.215 ft. in height. a wireless telegraph station as an annexe to the 
observatory situated on the mountain, the expenses in connection: 
with the station being borne equally by both Governments. The 
Swiss Santis station will be in communication with the German: 
station on the Zugspitze, Southern Germany, which is 9.716 ft. in 
height. It is stated that the object of this understanding between 
the Governments is to overcome the difficulty so far experienced in 
opening up wireless communication beteeen Germany and German 
East Africa. 

It is announced that the experiments made by the French autho- 
rities at Cherbourg with wireless telegraphy applied to submarines 
has led to a complete modification of the apparatus for the reception 
of telegrams on this type of craft. Orders have been given, it is 
stated, that these submarines vessels are to be provided with receiving 
apparatus and masts. similar to those installed on torpedo destroyers. 
and it is claimed that by means of a new invention, it has been found 
possible to provide for the unshipping and rolling up of these poles 
at the moment of the diving of the submarine. 

A Spanish Royal decree has lately been promulgated making 
obligatory the installation of wireless telegraph apparatus on Spanish. 
passenger steamers. Following is a summary of the decree :— 

l. From Aug. 1, 1912, all Spanish merchant vessels which carry pas- 
sengers or mails shall be fitted with wireless apparatus. 

2. The apparatus must be in accordance with the requirements of the 
Ministry of the Interior and of the General Direction of Posts and 
Telegraphs. 

3. Shipping companies shall, as soon as the installation has been com- 
pleted, communicate this fact to the competent authorities in order that 
such installation may be submitted to official tests. 

A further bill is also before the Cortes dealing with the same sub- 
ject. This reads :— 

Commencing from Jen. I, 1913, n» passenger shall embark in Spanish 
ports on any ship which has not been provided with wireless apparatus, 
the marine authorities only granting the necessary authorisation after 
ascertaining that the apparatus in question is in good working order. 

It will be observed that. although the decree deals with Spanish. 
shipping onlv. the bill seeks to make obligatory the installation of 
wireless telegraphy on the vessels of all nationalities embarking 
passengers in Spanish ports. 

Workhouse Lighting.—The Sligo Guardians have been discussing 
the question of adopting electric lighting. as complaints are made of 
the high price and poor quality of the gas supplied. Two firms have 
submitted tenders for supplying plant, wiring the buildings, &c., but 
the subject has been deferred for a fortnight, as negotiations are to 
take place with the local gas company. 

Bristol guardians have decided to substitute electric for gas- 
lighting at the Stapleton workhouse, at a cost not exceeding £1,016. 

Works Driving.—The new works of the Buxton Lime Firms Co. 
at Peak Forest are to be provided with electric power and lighting 
plant. 

The powcr plant at the Dudbridge Mills, Stroud, was started b; the 
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was the intention of his Government to establish automatic telephone 


Duchess of Beaufort on the I8th inst. The plant includes a 610 H.P. 
Lenizengine by Messrs. Davey, Paxman & Co., coupled direct to a Siemens 
electric generator, which supplies electric current. required for driving 
the whole of the machinery in the mills. The motors in the various 
departments have been supplied by Messrs. Newtens (Ltd.), of Taunton. 
and the work of erection, &c., has been done by Mr. Ernest C. Mills, chief 
electrician to Messrs. Apperley, Curtis & Co. "Ihe boiler and superheater 
are bv Messrs. Daniel Adamson & Sons, and five automatic clevators and 
stokers have been supplicd by Ed. Bennis & Co. 


: COLONIAL AND FOREIGN NOTES. 


Argentina.— The “ Review of the River Plate" states that con- 
struction work has commenced on the electricity supply station at 
San Justo (Santa Fé). 

The electric light station at Galvez is now supplying current. 

The municipality of General Alvear (Buenos Ayres) have signed the 
contract for the erection and equipment of electricity supply works by 
Mr. J. H. Brumana. 

Messrs. J. G. White & Co. have taken over the concession granted to 
Messrs. Winby & Co. for the construction and working of clectric tramways 
in Santa Fe. 

A decree issued by the National Government and regulating the con- 
cession granted to the Lacroze Co. for the supply of elecirie current pro- 
vides that the company may supply current. within and outside the 
boundary of the City of Buenos Ayres, according to the regulations 
proposed by the Municipality for subterranean installations in public 
roads, the company must present a plan of the sub-soil, showing pipes, 
cables or other subterranean installations already in existence. Autho- 
rity to place cables cannot be refused unless for justifiable reasons. The 
supervision of meters, lamps, &e., is to be performed by the company. 
To control the fulfilment of the present regulations the company must 
instal in their power-houses such apparatus asthe municipality mav deem 
necessary. The company's tariffs for lighting, heating or power will 
be in accordance with the municipal tariffs already in force. 

The Argentine Budget for 1913 provides for expenditure of 600,000 
pesos (£52,500) for erection of telegraph lines. . 

Australasia.—The '* Australian Mining Standard " savs Narrabri 
(N.S.W.) Council have decided to establish electricity supply works. 

Inverell (N.8. W.) Council have decided to raise a loan for duplicating 
their electric lighting plant, and thev have accepted the offer of the Public 
Works Department to do the installation work for the electric lighting of 
M'Intye bridge. 

The N.S.W. Minister of Public Works has informed North Svdnev 
Council that he intends to introduce in Parliament a bill authorising the 
Government Tramway Department to supply surplus electrical energy to 
municipalities for lighting, &c., and, the Minister adds, it would not be 
possibe for à company to supply at anything like the price at which the 
Department would do so. ‘The town clerk has advised that the Depart- 
ment is at liberty to compete. 

Corowa ( N.S.W.) Municipality are seeking permission to borrow £4,000 
for electricity supplv works. 

‘Te Kuiti (N.Z.) Council have decided to put down electric generating 
plant of 100 H.P. and a storage battery for the supply of current for light- 
ing and power. 

Mr. J. S. Mollison, assistant Local Government engineer, reporting on 
Goulburn (N.S.W.) Council's applicaticn for permission. to borrow 
£13,000 for the erection end equipment of clectricity supply works, states 
that he calculates that a profit of 8 per cent. per annum on the capital 
could be made. ‘The present cost of street lighting is £1,000 per annum, 
and the estimated cost of greatly improved lighting by electricity, with a 
continuous night service, was £408. 

Residents of Alexandra (Victoria) have asked the directors of the local 
butter factory to follow the example of other butter factorics in the State 
by arranging to supply electrical energy for public lighting. 

The opening of the first section of the Little Coogee electric tramways 
took place on Aug. 10. 

Melbourne City Council are seeking powers to enable them to supply 
electric fittings. The Council allege that the charges made by private 
firms are unnecessarily high. end that thereby the convenicnees of electric 
heating and cooking are bevond the reach of a large body of consumers. 

The installation of Melbourne Corporation’s new storage batteries and 
booster plant is now completed. In the new building are a 1,000 H.P. 
motor, coupled to two 500 H.P. boosters, supplied by Siemens Bros. 
Dynamo Works, and Tudor betteries comprising 290 cells. ‘The total 
capacity of the batteries is 4,000 emperes at one hour rate of discharge. 

Brunswick (Victoria) Council have decided to borrow £20,000 for an 
electric supply station, &c. | | 

The report of the Chief Commissioner of Railways in New South Wales 
for the vear ended June 30 lest, recently presented to the Legislative 
Assembly, states that the earnings of the railwevs, tramways and other 
services were £8,072,866 (cc mpared with £4,407,836 in previous vear), of 
which the tramway carnings were £1,581,393 (compared with £1,365.631). 
The surplus on the various services, after payment of working expenses 
and capital charges, was £473,209 (compared with £001,625). The 
output of electrical energy was 77,534,279 units (61,374,140 a.c. and 
16,160,139 d.c.), an increase of 11,098,019. 

_The Commonwealth Budget estimates for 1912.13 provide for 
£789,000 for telegraphs and telephones and £41,000 for wireless telegraph 
installations. dE 


Automatic Telephones.— The Minister of Finance for New Zealand, 


the Hon, J. Allen, announced in his budget speech recently that it 
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exchanges in four important centres. 

Canada.—The amount spent by the Province of Alberta on the 
telephone undertaking to Dec. 31. 1911. was $3,829,197. 

It is staied that the Government telephones extend all over the pro- 
vince, even in the rural districts, and are much appreciated and utilised. 
The revenue of the telephone service for 1911 was $504,052 and the 
expenditure $411.925, leaving a surplus of $92,127. 

Customs Decisions.—It has been decided that, under the French 
tariff, the import duty on ** wire threads of molybdenum, tungsten, 
&c., disposed or prepared for electric incandescent lamps" is “the 
duty applicable to lamps of this kind, unmounted, unless by their 


nature they are subject to a higher rate.” 


Mexico.—4A 60 years’ concession has been granted to Senor F. T. 
Glennie for utilising 20.000 litres of water per second from the river 


Tuxpan for generating electric energy. 


Norway.—Llectric Smelting.—Consular reports on the trade of 
Norway in 1911 state that works for the magnetic separation of 
titanic iron ore at Ródsand in Nordmóre produced 4,000 tons of 
“slig " with 64 to 65 per cent. iron and 1-6 to 2-4 per cent. titanic 
acid during the last few months of 1911 for subsequent smelting at 
the Hardanger electric iron works. 

The iron ore produced at the Langó (Krageró) mine in 1911 included 
1,600 tons for the Tinfos Electric Ironworks. Between 300 and 400 tons 
of electro-iron were produced at the Ulefos Ironworks and used in the 
stove foundry there. The Hardanger Electric Ironworks started in 
Nov., 1911. and during a short spell of activity they produced over 300 
tonsof raw iron. The ore furnace is calculated for à maximum of 3,500 H.P. 
Further experimenis were to be made with ore from Ridsand. A new 
electric mass furnace is being made, to act at first as a reserve furnace, 
and an electric steel furnace will probably be constructed in 1912. The 
Arendal Fossekompagni has projected iron smelting works near Arendal, 
and is to employ 8.000 H.P. It is hoped to begin working in the spring 
of 1913. The Tinfos Ironworks for electric smelting will soon begin 
working. The Stavanger Electric Steel Works will probably start working 
before the end of 1912 with some 1,000 n.p. to 1,500 n.r. 

The Sulitjelma copper output for 1911 is given as 95.150 tons export 
pyrites, about 13.350 tons hut ore and 6,500 tons Elmore concentrate. 
About 16,000 tons hut ore and Elmore concentrate were smelted, produc- 
ing about 800 tons Bessemer copper. Six more new washing machines 
were installed, bringing the total up to 18. 

During the year there has been erected at Aamdal the first copper 
works to produce pure copper on the spot where the ore is mined, by 
M. Hybinette's clectrolytic process. It appears likely that the Hvbinette 
companies will receive the necessary support from Norwegian cellulose 
and other manufacturers interested in the consumption of sulphur, to 
enable them to take over this industry. 

At the Christiansand Nickel Refining Works, where nickel is obtained 
electrolytically by Hybinette's method, the production was 285 tons 
nickel and 80 tons copper. The works have been extended to produce 
600 tons nickel and 300 tons copper per annum. 

Electro- Chemical Products. —lThe Norwegian export cf czlcium carbide 
in 191] was about 60,593 tons. The export of electro-thermic zine 
Was 6,573 tons, chiefly from Sannesund, near Sarpsborg. but partly from 
Trondhjem. The two factories at Stangfjord and Christiansand exported 
about 1,019 tons of aluminium. . 

The Vice-Consul at Skien savs the Norsk Hydroelektrisk Kvelstofak- 
ticselskab has acquired the greater part of the interests formerly held in 
the Rjukan Companies by the Bedische Anilin- und Sodafabrik, and the 
chief administretion of the concerns at Notodden and Rjuken has also 
been taken over. 

Further developments in the near future appear likely in the mining, 
electric smelting and dependent industries and in the development of 
water power for industrie] purposes. 

Electric Power Works.—' [he municipal hydro-electric works at Sam- 
nanger were neerly completed at the end of 1911, and are intended to 
supersede the steam power works in Bergen. The three turbines will 
develop 3,500 H.P. each, and it is proposed later to edd others up to a 
total of 17.000 H.P. The machinery is of Norwegian manufacture. The 
stcam power station will be kept as a reserve. 

At Odda, the new industrial centre on the Hardanger Fjord, there are 
three factories, one of wihch, the North Western Cvanamide Co., has 
increased its outputof calcium cyanamide from 12,000 to 15,000 tons per 
annum. The work has now been taken over By a new British company 
and the production is to be extended up to 73,000 tons. The Alby 
United C'arbide Factories are also increasing their output from 30,000 to 


80,000 tons per annum. This company take about 20,000 n.p. from the 


Tyssefaldene (o.’s electric power station, and this is to be increased 
to about 56,000 H.P. The Tyssefaldene Co.'s plant is being extended to 
84,000 H.P. 

It is stated that amongst lines of business in which the United Kingdom: 
does not appear to be getting her fair share the most noticeable are 
electricel appliances and motor cars. Although the resources of the 
country in water power are still to a great extent undeveloped, the use 
of electricity is very general. and the proportion of orders placed in the 
United Kingdom is relatively insignificant. | 

At the end of 1911 the large saltpetre works at Saaheim and the power 
station at Rjukan were completed. This power station has 10 dynamos 
each of 14,000 H.P. The concern produces about 90,000 tons of saltpetre- 
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per annum. - Work is now in progress to render possible the use of the 
water a second time. The water from the turbines of the power 
station is to be taken through a tunnel in the mountain side, about 5 km. 
or ti km. long. to a new power station under construction near Saaheim, 
where & new saltpetre factory is also being built. When this second 
undertaking is finished. it is estimated that the annual production of 
saltpetre in the Vestfjord Valley will reach about 180.000 tons. At 
Notodden where there are factories for saltpetre, carbide of calcium and 
electric smelting, &c., the electric power available is about 60,000 H.P. 
to 70,000 H.P., obtained from the Svaelgfos, Tinfos and Lienfos Waterfalls. 
Proposals are on foot to harness a fall above Hiterdal so as to obtain 
electric power and transmit it to the Skien Fjord at a cost of several 
million kronor. 

A report from Trondhjem says a new article is refined zinc, raw zinc 
being imported and retined by electricity. 


Russia.— Polish Electricity Works and Tramways.—A consular report 
on Poland and Grodno for 1911 contains the following information: 

The income of the Warsaw electric tremways was 4.287.000 roubles 
(against 3.986,000 roubles in 1910). The Lodz tramways were extended, 
and negotiations are proceeding for the electrification of the Bialystok 
tramway. — Concessions have been granted for 30 versts (19-9 miles) 
of electric tramway from Warsaw to Grodzisk and 16 versts (10-6 miles) 
from Warsaw to Zabki. Telephone subscribers in Warsaw increased 
from 22.445 to 25.830. Lowiez, on the Warsaw -Lodz line is connected 
by telephone with Warsaw. and it is expected that the latter city will be 
connected with Nt. Petersburg during 1913. Electricity consumers in 
Warsaw increased from 4,700 to 7,000, and their consumption from 
6,800,000. to 8,790,000 units. The electric. lighting of the streets was 
extended, and gas is to be abolished in the central area. The demand in 
the town of Bialvstok is 8,000 kw. in summer and 14.000 Kw. in winter, 
and the increased demand necessitated the extension of the generating 
plant in 1911. 

Moscow Tremieays.— It is stated that a project is under consideration 
for the extension of the Moscow electric tramway system aud the erection 
of a new generating station ai a total cost of £316,600. 


Spain.—. concession has been applied for by the Cia Madrileña de 
Urbanizacion for the construction and working of an electric tramway 
from Madrid to Francia al Asilo de Nuestra Senora de la Paloma. 

A concession has been granted to the Cia Madrileña de Almacenes de 
Depositó v Transportes for the construction and working of an electric 
tramway in Madrid, and the Cia ‘Tranvia de la Coruña to convert their 
Corunna horse tramways to electric traction, Nine motors and 6 trailers 
will be used in the latter case. 

The Cia del Ferrocarril de Bilbao a Lezama have obtained a concession 
for an electric tramway from Bilbao to Lezama. 


Spain.—Don Jose L. Campo has applicd for a concession for the 
construction of an electric tramway in Barcelona, from Rambla de 
Cataluna to Pedralbes. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Bridlington.— The accounts of the electricity supply department 
for the vear ended March 31 show capital expenditure £44.529 
(increase £2.982), the outstanding capital being £37.858. 

tevenue was £6,889 (compared with £6,059 in previous vear), working 
costs were £2,634 (£2,340), and net profit was £1,376 (£1,007). Working 
expenses were 140d. (1-46d.) per unit sold, capital charges were 1:54d. 
(1-65d.). Units sold. were 446,772 (385,473). There are 573 (484) 
consumers. 


Cleckheaton.—The accounts of the electricity department show a 
net deficit of £406 for the past year. As a result of the coal strike, 
fuel cost £700 more than in the previous year. 


Edinburgh.—The accounts of the electricity supply department 
for the year ended May 15 show total capital expenditure £1.071,615 
(increase £28,760). of which £426,263 has been repaid. 

Hevenue was £131,359, and gross profit was £63,850, to which is added 
£320 proceeds of reserve fund above prescribed. limit. Interest) and 
contribution towards liquidation of debt required £59,935 and income tax 
£2,054, leaving a net surplus for the vear of £2,179. Of the £8,431 which 
was in hand on net revenue account at the end of the previous vear, 
£5,634 has been contributed towards Edinburgh College of Art. Building 
Fund and £2.797 towards relief of rates. Units generated were 
20,223,867 (compared with 19,206,223), sold for all purposes 17,047,645 
(16,228,906) and use Lin stations 1,707,166 (1.995.964). 


Stoke-on-Trent.— At a meeting of the Electricity Committee last 
week the chief electrical engineer (Mr. C. H. Yeaman) submitted his 
report on the working of the Council's electricity supply undertaking 
for the vear ended March 31. 


-— e 


The umts sold were 5.492.555 (an increase ot 435.557 over previous 
year); the figures of the Burslem, Hanley, Longton and Stoke portions 
of the undertaking (all of which are now included in the county borough 
of Stoke-oa- Trent) are given separately, and are as follows: Burslem, 
working expenses, £5,863 (increase £089), profit after meeting all ex- 
penses, including capital charges, £10.582 (inerease £1,836); Hanley, 
working expenses, £10,573 (increase. £38), profit £1.147 (increase £888) ; 
Longton, working expenses, £2,602 (increase £590), deficit £326 (com- 
pared with £196 profit ; Stoke, working expenses £4,734 (increase £434), 
profit £429 (increase £153). i 
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TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN” ELECTRICAL TRADES 
DIRECTORY AND HANDBOOK.—The 1912 Edition 
of the Big Blue Book is Ready. The published 
price is 15s. ; post tree, United Kingdom, 15s. 9d. The 
volume brings a great mass of very valuable statistical 
and technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplitied up 
to within a few days of publication. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial mattecs receive 
every attention in the new volume. The Directory 
Division is thoroughly accurate and reliable as it has 
been completely revised. The Big Blue Book contains 
far more names of live electrical firms and persons than 
any other Electrical Directory published, and this not- 
withstanding that all mere lists of members of Societies 
and Institutions (so easily and cheaply available) are 
excluded, as unreliable and of little value for Manu- 
facturers' and Dealers’ purposes. The full set of valuable 
Statistical and Engineering Tables, &c., carefully revised 
and extended, is included in the 1g12 Big Blue Book, 
making it the most complete work of the kind ever 
published. 


a TENDERS INVITED. 


The Directors of the Gr. WESTERN RaiLway Co. invite tenders for 
the supply of stores, including telegraph instruments. telegraph 
apparatus (insulators, &c.), ironwork and tools. drysalteries, electric 
wires and cables, electric light carbons, india-rubber goods. acids, 
oils. glass. various metals, wire rivets. bolts and nuts, &c. Samples 
and patterns may be seen at the General Stores, Swindon. from Oct. 7 
to Oct. 12. Specitication. with forms of tender. from the otce of the 
Stores Superintendent. "Tenders to the secretary. Mr. A. E. Bolter, 
Paddington Station. London, W., by 10 a.m. Oct. 14. See also an 
advertisement. 

Watrorp Urban District Council invite tenders for the supply, 
delivery and erection of a 500 kw. steam alternator and switchboard 
machine panel, Specifications, &c., from the chief electrical engineer, 
Mr. Fredk. W. Purse, and tenders to the clerk and solicitor, Mr. W. 
Hudson, must be in by noon of Oct. 15. See also an advertisement. 


Tenders are invited by the Commonwealth of AvsTRALIA for the 
supply and delivery of three sections of common battery switchboard 
at Adelaide; a mercury vapour condenser at Melbourne, and a switch- 
board, &c.. at Perth. Tender forms, specifications, &c., may be 
obtained at the Commonwealth Offices, 72, Victoria-street, London, 
S.W. See an advertisement. 

LoxpoN County Councu. require tenders by 11 a.m. Oct. 15 for 
supply of 6.000 steel tyres for driving wheels, and 5,000 for pony wheels 
of electric tramears. Forms of tender, &c.. from the Cnief Officer, 
L.C.C. Tramways, 62, Finsbury-pavement, ‘E.C. 

ABERDEEN Town Council require tenders by noon, October 2, for 
supply of six double-deck ‘‘ pay-as-you-enter " cars and complete 
electrical equipments. Drawings. &c., from the General Manager, 
Corporation Tramway Offices, Aberdeen. 

FurHaM (London) Council have decided to invite tenders from 
certain manufacturers for remodelling the h.t. switchboard. 

The Mersey RarrLway Co. require tenders by noon Oct. 4 for 
supply of electrical sundries, metallic and carbon filament lamps. 
signal wire. collector shoes and brackets, tools. oils. &c. Tender 
forms from Mr. J. Shaw, Central Station, Birkenhead. 


WaTFOR» District Council require tenders by Sept. 30 for supply 
and erection of a small electrically-driven pumping plant for the 
drainage and sewerage works. Specification from the Engineer. 

MANCHESTER. Tramways Committee require tenders by 10 a.m., 
Oct. 1, for supply of permanent-way points, &c. Specifications 
from Mr. J. M. McElroy, 55. Piccadilly, Manchester. 

NUNEATON Council require tenders by Sept. 30 for cast-iron and 
steel pipework valves and accessories. Specification. &c.. from the 
Borough Electrical Engineer. 

SLIGO Corporation want tenders by Sept. 30 for the supply of a 
scheme for the electric lighting of the borough. i 

The IsLE or THANET ELECTRIC TRAMwAYS & LIGHTING Co. require 
tenders for one year's supply of general stores. Forms from the 
Engineer and Manager, St. Peter's, Kent. 

The Chief Commissioner of New Soora Wares Government 
Railways requires tenders by Oct. 2 for supply of six 1,000 kw. sub- 
station units, and by Oct. 16 for two 5 ton electrically driven travel- 


lj 


THE ELECTRICIAN, SEPTEMBER 27, 1912. 


1047 


) 
p———————— Oo — — — P— —Á———— Y TS oS SE STS PGT SFE A A M REDE 
pa UEM AL "mA CO VD RE RED RM RR RR RE CREE 
The following tenders have been accepted in connection with the 


ling cranes and a Jib crane and machine tools for Randwick workshops. 

Specifications from the Electrical Engineer, 61, Hunter-st, Sydney, 
N.S.W. 

Tenders are invited for public electric lighting in Maprip for 
15 years. Particulars are given in the ** Madrid Gazette ” of June 23. 
Tenders to the Municipal Authorities before October 24. 

The Public Works Department, Madrid, will receive tenders until 
Nov. 9 for the construction of an electric tramway in Vico and 
LAVADORES; and until Nov. 11 for a concession for the construction 
and working of an electric tramway in MADRID. 

Tenders will be received until Oct. 21 at the Bureau de la Mairie, 
Canea (Crete) for a 50 years’ concession to construct and work an 
overhead system of electric tramways in CANEA district. The 
* Official Gazette," of June 22, containing particulars may be seen 
at 73, Basinghall-street, London, E.C. 

Rosario (Argentina) Municipal Council invite tenders for a second 
system of electric tramways, including their construction and 
working. Tenders by 10 a.m. Oct. 15. 

Tenders are invited by the Belgian State RailwayAdministration, 
BRUussELS (unti! Oct. 2) for sundry electrical materials, stores. &c. 

NAPIER (N.Z.) Borough Council require tenders by Dec. 30 for 
supply of series or turbine centrifugal pump (with electric motor) 
capable of delivering 830 gallons per min. through 2.000 ft. of 12-in. 
c.i. pipe into a reservoir at a height of 160 ft ; also similar pump and 
motor for delivering 415 gallons per min. through 6.850 ft. of 12-in. 
c.l. pipe at a height of 315 ft. Alternative proposals will be received 
by the Council embodying any alternative plant or any suggestions 
which may tend to an improved design. Only goods of British 
manufacture will be accepted. Specifications may be seen at 73, 
Basinghall-street, London, E.C. 

WELLINGTON (N.Z.) City Council want tenders by 4 p.m., Oct. 17, 
for fuel economiser for their tramway power station. Specifications 
from the Tramways and Electrical Department. Harris-street, 
Wellington. Local representation is necessary. 

Tenders will be received at the General Post Office (LoNDON) 
until noon, Oct. 14, for the supply of Swedish, Norwegian, Finland 
or Russian red fir telegraph poles; also for creosoting. &c., telegraph 
poles. Forms of tender from Mr. G. Morgan, controller of stores, 
17-19, Bedford-street, London, W.C. 

Tenders are required for the following machinery required at 


the Porsvs power works, one electric lift for passenger and goods (to 
carry 1.000 kilogs), two electrically-driven oil pumps (each with a 
: or alternatively 200 litres to a height 
of 22 metres) and three electrically-driven water pumps (each 1.500 
Tenders by noon. Oct. 15. to Föres- 
Vattenfallstvrelsens = Elektrotekniska Byra. 

In all 


Norwegian Government contracts a preference of from 10 to 15 per 


capacity of 100 litres per min.. 
litres per min. to 20 metres). 

tandaren, Kungl. 
Stockholm, whence further particulars may be obtained. 


cent. (or more) is given to Norwegian manufacturers. 


TENDERS RECEIVED AND ACCEPTED. 


Hackney (London) Borough Council have received 19 tenders 
(varving from £17,000 (withdrawn) to £22.833. 9s. 3d.) for the ex- 


tension of their electricity generating station. The second lowest 


tender (£17.2 
Strand Building Co. at £18.657 


for acceptance. 


Tottenham Council have accepted the tender of H. Keen & Co. for 
the periodical testing and maintenance of all electric light fittings, 


telephones. &c.. throughout the Council buildings at £10 per annum. 


The tender of Sykes & Sugden has been accepted by Wallasey 
s: as 


Corporation for a supply of junction boxes, switches and cut-outs ; as 
has that of the British Insulated & Helsby Cables for cable, boxes, &c. 


Mile End (London) Guardians have accepted the tender of Baxter 


& Caunter for electrical fittings, at £87. 11s. 9d. 


Southend Council have accepted the tender from the Westinghouse 


Cooper Hewitt Co. for eight mercury vapour lamps, at £5. Os. 10d. 
each ; and that from the Municipal Appliances Co. for a sand drier at 
£10. "The Council have also accepted the tender of W. Iles for the con- 
struction of the permanent w ay of the extensions of the light railways 


at £15,150. 
Worksop Council have accepted the tender of Everett. Edgeumbe 


& Co. for electrical instruments. 


The tender of Bruce Peebles & Co. (at £525) has been accepted by 


Ayr Council for the supply of a motor generator. 

West Bromwich Council has accepted the tender of the Electrical 
Engineering & Equipment Co, for a supply of cable. 

Sheffield Tramways Committee have accepted the tender of C. A 
Parsons & Co. for supplying a new turbine generating set at £7,000, 


£35. 18s. 6d. ; 


£148. 12s.. 
cable, £318. 18s. 6d. ; 


10) was also withdrawn, and the next lowest (that of the 
57) has, therefore, been recommended 


equipment of Beulah (Victoria) electric supply undertaking :— 


Kynochs (Ltd.), suction gas engine, £455 ; Cambridge Gas Producer 
Co., gas producer, £198 ; McLean & Co.. 200 des generator, booster and 


spares, £148. 12s., and Tudor battery £533 ; India Rubber, Gutta Perc 'ha 
& Telegraph Works ( o., line equipment, £67. 2s. 6d. ; Noves Bros., ditto, 
£50. 18s. 6d. ; Watson & Co., consumers! meters, £60; British Insulated 


& Helsby Cables, supply of aluminium cable, £85. 2«. ; McLean & Co., 
erection of ditto, £225. 8s. 


The following tenders for plant, &c.. for Hopetoun (Victoria) elec- 
tricity supply works have been accepted :— 

Noyes Bros, suction gas engine, £455, and other equipment, 
McLean & Co., 200 kw. generator, booster and spares, 
Tudor battery, £438, and supply and erection of aluminium 
Cambridge (ras Producer Co., gas producer, £198; 


) 
India Rubber, Gutta Percha & Tele graph Works Co., line equipment, 


£54. 3s. 91. Watson & Co., consumers’ meters, £00. 


Praha Malvern (Victoria) Tramway Trust have accepted the 
tender of the Albion Quarrying Co. Propv.. at £68,898. ls. 6d. for 
construction of permanent wav and erection of poles in Kew, Haw- 


thorn, Malvern. Caulfield and St. Kilda. 
Isaria (Ltd.) are supplying a.c. meters (single-phase), of the E.V. 
tvpe. to Leeds Corporation electricity department. 


Important Lamp Contract.—The General Post Office has again 
awarded the contract for supplying electric lamps during the current 


year to the Osram Lamp Works. 

Street Lighting.—The Arc Lamp Lowering Gear Co.. Darlington. 
has received a further repeat order for 350 sets of complete lowering 
gear equipment in connection with the improved street lighting in 
Glasgow. The company has supplied over 800 sets to this corpora- 


tion during the last few years. 
Commonwealth Contracts.—The following tenders have been 
accepted by the Australian Government Departments ;— 
Postmuster-General'a Department, Syduey.—W. T. Henley?s Telegraph 
Works Co., 10 miles wire £10. 19s. 9d. per mile, 25 miles ditto £8. 14s. 3d. 
per mile ; Standard Cable Mfg. Co., 45 miles wire, £8. 12s. 6d. per mile ; 
Ringdahl & Co., renovating 100 Ericsson telephone sets £122. 10s. ; 
India Rubber, Gutta Percha & ‘Telegraph Works Co., 40,000 Leclanche: 
zines 143d. each. 
Postmaster-General's Department, Brisbane.—British Insulated & 
Helsby Cables, 25 galvanometers 35s. 6d. ecah, 6 rheostats £3. Ws. 6d. 
each, 60 miles wire £3. 4s. 6d. per mile. 100 condensers Is. each, 216 ditto 
Is. 2d. each, 148 ditto Is. 6d. cach, 350 ditto 2s. 2d. each, 3,000 cords 41d. 
each, 2,000 ditto 4]d. each, 1,000 ditto Is. each. 100 cord fasteners 
£l. ls. Id., 5,000 receiver diaphragms 4s. 1d. per 100; Western Electric 
Co., 1,000 fuses 9d. each, 288 strips protectors £2. 6s. 6d. per strip, 114 
strips ditto £2. 8s, per strip, 120 receiver cases 2s, 3d. each, 2.000 heat 
coils 8s. 6d. each, 10 ditto 10s, 6d. each, 


coils £22. 10s.. 24 induction 
i retardation coils Us. each, 3 gross cord fas- 


4 repeating coils 15s. each. 6 

teners lls. 3d. per 100, 500 a edd 95. each; India Rubber, Gutta 
Percha & Telegraph Works Co., 1 galvanometer 7s. 6d., 36 ditto 14s. 
each, 12 bells 13s. 3d. each, 48 induction coils 2s. 6d. each, 100 ebonito 
handles 9d. each, 24 phonopore carriers 40s. each, 72 Collier-Marr re- 
ceipers 14s. 6d. each ; Richard Johnson, Clapham & Morris, 200 tons g.i. 
wire £12. 2a. 6d. per ton, 150 tons ditto £12. 12s. 6d. per ton, 5 tons ditto 
£16. 17s. 6d. per ton: Jas. Paton & Co., 20 protectors 45s. each, 150 bells 
8s. 6d. each, 72 carbon blocks 7d. each, 3 lb. granulated carbon 17s. per 
lb., 200 escutcheons fd. each, 400 telephones 29s. 6d. each, 25 ditto 48s. 


each, I8 ditto 64s. each, 50 translators 10s, each; Noves Bros., 60 miles 
wire £16. 17s. 6d. per mile, 20 miles ditto £8 per mile; J. Bartram & Son 
Lawrence & Hanson Elec- 


Propv., 18 galvanometers £2. 9s. 5d. cach; 
2.500 cords 44d. each, 200 ditto Is. 33d. 


trical Co., 400 cards Hid. each. 2.5 
each, 150 ditto 9zd. each, 600 carbon diaphragms lid. each, 1.000 


ebonite earpieces 17d. each: W. G. Watson & Co., 2.000 ebonite Car- 


pieces 4d. each, 400 microphone mouthpieces 4d. each. 

Department of Home Affairs, Melbourne.—Babeock & Wilcox, boiler 
house plant for Federal capital electricity works, £5,706; Belliss & 
Morcom, engine room plant forditto; Gilbert Lodge & Co., alternator and 


exciter for ditto, £1.204. 
Victorian. Railways Department. —A. Pengelley & Co., 8 electric car 


bodies, £568. los. each; British Insulated & Helsby Cables, 4,000 yds. 


electric light cable, £154, 10s. 
Victorian Public Works De partment. Sond & Ashman, Lyster- 


Bruston lighting set (farm workers! block) at Mont Park Lunatic Asv lum, 

£263. 2s, ;: J. L. Newbevin & o., (additional sum) clectrie light installa- 

tion (paving patients’ block), Mont Park Lunatic Asylum, £60. 
BUSINESS NOTICES. 

Messrs. Siemens Bros. Dynamo Works (Ltd.). Tyssen-street. 
Dalston, N. E.. inform us that under the new Post Office system their 
registered telegraphic address is, ''Siemodyn Kinland London." 
The indicator word ** Kinland " will not be charged for. 

Messrs. Archibald Baird & Son (Ltd.). Hamilton. have secured 
the sole agency for Scotland for the sale of the ‘‘ Ceag " miner's 
electric lamp. 

Owing to the increase in the New south Wales business of Messrs. 
W. T. Henlev's Telegraph Works Co. the Sydney offices and stores 


have been removed to 61, York-street. 
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Plant for Sale.— Messrs. Hazell. Watson & Viney (Ltd.). Aylesbury. 
Bucks, advertise for sale two Castle dvnamos, 115 volts, 450 amperes. 

Patent Development.— The proprietors of patent No. 18,954 1909. 
for “ An improved tilament or resister for heating units or lamps.’ 
desire to make arrangements for exploiting same in this country: 
Applications to Messrs. Haseltine. Lake & Co.. 7 & 8. Southampton- 
buildings, Chancery-lane, London. W.C. 

The owner of patent No. 16.183. of 1908, for ** Improvements in 
or relating to Telephony and Telegraphy " desires to grant licences. 
Particulars from Messrs. Lloyd Wise & Co., patent agents, 46, Lin- 
coln’s Inn Fields, London, W.C. 

The proprietors of patent No. 20.324/1002. for © Improvements in 
conduits for electric cables” desires to grant manufacturing licences. 
Particulars from Mr. C. Lean. patent agent. 231. Strand, London. 
W.C. 

BANKRUPTCIES, LIQUIDATIONS, &c. 

The first meeting of creditors of Albert E. Martin (trading as the 
Midland Electrical Supply Co.), 39. Great Charles-street. Birmingham, 
was held on Wednesday. The statement of affairs showed gross 
liabilities £1.264. 5s. 8d.. of which £795. 7s. is expected to rauk. 
Assets estimated to produce £66. Ts. 5d.. leaving deficieney £729. 53. 7d. 
Failure attributed to want of capital, loss on contracts, law costs, &c. 

A dividend is to be paid to creditors of Arthur Perey Parker. 
electrical engineer, lately trading at 57. Yorkshire-street. Burnley. 
Claims to Mr. €. H. Plant, 13. Winckley-street. Preston. by Oct. 4. 

A meeting to receive an account of the winding up of the Bohm 
Lens Lamp Co. (Ltd.) will be held on Oct. 26 at 15. Gt. St. Helens. 
London. E.C. 

The District Electric Co. (Ltd.) is being wound up voluntarily and 
Mr. J. W. Hinks, 115, Colmore-row, Birmingham. has been appointed 
liquidator. 

Deeds of Assignment.—4A dividend is to be declared under a deed 
of assignment executed on May 21, 1912. by Fredk. Lewis Mitchell, 
electrical engineer. &c.. 188. Rye-lane and 58, Peckham Rye. London. 
S.E. Claims to Mr. G. E. Corfield, Balfour House, Finsbury-pave- 
ment. London. E.C.. bv Oct. 17. 

A first and final dividend is to be paid under a deed of assignment 
executed on June 18. 1912. by Alexander Gilbert Sanders. electrical 
engineer, 22, Clarence-street, Cheltenham. Claims to Mr. L. Vizard. 

2, Clarence-road, Cheltenham, by Oct. 17. 


COMPANIES’ MEETINGS AND REPORTS. 


CLEVELAND & DURHAM ELECTRIC POWER CO. -The report for the 
vear to June 30 shows that during March, April and Mav last a direct 
loss of about £8,000 was incurred in consequence of the coal strike. The 
gross profits for the vear amounted to £25,784, against £20,973 for the 
preceding vear. The capital expenditure on works was £10,333. After 
providing for debenture and other interest, the net profit was £6,720, 
Which with £85,343 brought forward gives a balance of £15,063. 1t is 
proposed to pay 2 per cent. on the preference shares (£6,674), to write 
off discount on second debentures (£2,800) and to transfer to depreciation 
and renewals account £2.000, carrving forward £3,589. The connections 
at June 30 last aggregated 48.429 H.P., an increase of 7,060 H.P. con- 
nected. During the year the company started to work additional waste- 
heat generating stations at the Lackenby ironworks of the Tees Furnace 
Co., the Horden and Shotton collicries of the Horden Collieries and the 
Port Clarence ironworks of Messrs. Bell Bros. 

DUNDEE, BROUGHTY FERRY & DISTRICT TRAMWAY CO. (LTD.)—At 
the meeting on Tuesday, the chairman (ex-Provost. Brownlee) said the 
increased receipts (£735) were due to the coal strike, and the consequent 
withdrawal of many of the trains. Seeing that they were in funds, 
they thought it desirable to do some extra repairs, and that accounted for 
the additional expenditure (£475). Since the strike coal had been con- 
siderably dearer (about 2s. 6d. per ton). Everything in connection with 
the company was quite satisfactory, and the revenue had been fairly good. 

UNDERGROUND ELECTRIC RAILWAY CO. OF LONDON (LTD. )—-Sir Edgar 
Spever, who presided at the half-vearly meeting last week, referred to 
the acquisition of the London General Omnibus Co, and stated. their 
conviction was that bv co-ordinating the various services performed by 
the respective companies better results could. be accomplished, to the 
advantage of the travelling publie and the investors, "he London Elec- 
tric and District Railwavs had made good records. The expenditure 
in connection with the Charing Cross and Paddington extensions would 
benefit the shareholders soon, as the extensions should be ready within 
12 months. The advantages of the co-operation of the London General 
Omnibus Co. would be felt gradually and inereasingly. This com- 
bined system of trams, railw ays and buses now carried about 700,000,000 
passengers annually, the passenger earnings amounted to over £4,000,000. 

Referring to the Piccadilly Tube accident, he remarked that it was fortu- 
nate that there was no loss of life ; but since the opening of the railways 
thev had been singularly immune from accidents, considering that nearly 

] OO0,000,000 passengers had been carried and over 41,000,000 of train- 

miles had been run. 


NEW COMPANIES, MORTGAGES AND CHARGES. 


NEW COMPANIES. 


SHEFFIELD ELECTRIC STEEL CASTINGS CO. (LTD. (124,289.) — Reg. 
Sept. 17, capital £4,000 in £1 shares, to take over the business of a 
steel merchant and steel manufacturers’ agent, carried on by G. 
Fischer as the Shetheld Steel Castings Co., at Shetlield. Private com- 
pany. First directors are G. Fischer and P. Altenbach (both perma. 
neut)  Reg.otlice: Melbourne-chambers, Cambridg. -street, Shetlield. 


UNIVERSAL RADIO SYND. (LTD.) (124,355.—Rev. Sept. 20, capital. 
£100,000 in £1 shares, to adopt agreement between Christopher Hago 
the Kontinentale Syndicat füc Poulsen Radio-Telegrah Aktieselkab, 
both of Copenhagen, to apply for purchase or otherwise acquire and 
hold any patents and concessions relating to the production, storage. 
application, di«tribution and use of electricity ; to carry on (subject to 
the licence of the Postmaster-General or the Board of Trade being 
obtained) the business of a wireless telephone, telegraph aud electric 
light, heat and power supply company ; in particular to establish, 
work, manage, control and regulate wireless telephcne or telegraph 
stations and works, and to transmit and facilitate the transmission of 
telephonic and telegraphic communications; also to act as news dis- 
tributors, press agents, &c. Private company. 

WILLIAMS ELECTRIC CO. (LTD.) (124,357.)—Reg. Sept. 20, capital 
£20,000 in £1 shares, to carry on the business of a cable, telegraph, 
telephone and electric light company, and to adopt an agreement with 
A. Williams. Private company. First directora are A. Williams, J. 
Abernethy and two others. Reg. otlice: 20, Bucklersbury, E.C. 


MORTGAGES AND CHARGES. 

ACTON LAMP CO. (LTD.)—Issue, on Sept. 13, 1912, of £500 deben- 
tures, part of a series of which particulars have already been tiled. 

T CLARKE & CO. (LTD.)—E^«uitahle mortgage on leasehold premises 
in Chelsea (129, Sloane-street and 237, Pavilion-road), dated Aug. 23, 
1912, to secure all moneys due or to become due from the company to 
London County & Westminster Bank. 


CITY NOTES 


rl acre 


MEMORANDA (Sept. 26).— Bank rate 4 per cent. (since Aug. 29, 1912). 
Price of silver, 293d. per oz. Consols 74—74] for money and for 
account. Consola Pay Day, Oct. 2; Stock and Shares Continuation 
Days, Oct.8 and 28. Ticket Days, Oct. 10 and 29; Pay Days, Sept. 27 
and Oct. 11; Mining Shares Carry Over Day, O.t. 8. 

Prices oF METALS (London).—Copper, cash, 79; three months, 
80. Lead, English, 221—224; Foreign, cash, 22] —223 ; three months, 
201—21; Spelter. 27}-—274; Tin. English, 2304—2314; Foreign, cash, 
228}; three months, 2263. Iron, Cleveland, cash, 66/1; three months, 67/-. 


ALLGEMEINE ELEKTRICITATS GESELLSCHAFT A.G. (BERLIN). — This 
company proposes to increase its Capital and to issue further shares 
to the amount of 25,000,000 marks ( £1,250,000). 


ANGLO-PORTUGUESE TELEPHONE CQ. (LTD.)— n interim dividend 
at rate of 3 per cent. has been declared for the vear 1912. 

CHADBURN’S (SHIP) TELEGRAPH CO. (LTD.)—'lhe directors have 
declared a dividend on the preference shares of 6 per cent. per annum 
(less tax) for the half-vear ending 30th inst. 

EASTERN TELEGRAPH CO. (LTD.)— This company announce the pay- 
ment on the loth prox. of dividend at the rate of 32 per cent. per annum 
(less tax) on the preference stock for the quarter ending 30th inst., and 
the second quarterly interim dividend of 14 per cent. on the ordinary 
stock (tax free) in respect of profits for the vear ending Dec. 31, 1912. 


| The transfer books of the ordinary stock will be closed from Oct. 7 to 14 


inclusive. 

The company also announce the payment by warrants on Nov. lof 
interest. for the half-vear ending Oct. 31 on their 4 per cent. mortgage 
debenture stock. The transfer books of the debenture stock will be 
closed from Oct. 26 to 31 inclusive. 


EASTERNJEXTENSION AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.) 
The directors have declared an interim dividend for the quarter ended 
June 30 last of 2s, 6d. per share (tax free), payable on loth prox. The 
share register will be closed from Oct. 7 to 14 inclusive. 

EASTERN & SOUTH AFRICAN TELEGRAPH CO. (LTD.) —l'his company 
announce the payment by warrants on Nov. 1, 1912. of interest for the 
half-vear ending Oct. 31 on their 4 per cent. Mauritius subsidy deben- 
tures. ‘The transfer books will be closed from Oct. 26 to 31 inclusive. — 

REUTER'S TELEGRAM CO. (LTD.)—The directors have declared an 
interim dividend at the rate of 10 per cent. (tax free) for the half-year 
ended June 30. The amount payable on the fully-paid capital will be 
10s. per share and on the new issue 10d. per share. 

SIEMENS-SCHUCKERTWERKE GESELLSCHAFT.—This company has 
decided to invite applications for 44 per cent. debentures to the 
amount of 30,000,000 marks (£1,502,000). 

STOCK EXCHANGE NOTIOCES.— l'he Stock Exchange Committee have 
appointed Oct. 3 a special settling day in fully-paid serip for $1,500,000 
Ist mortgage 5 per cent. sinking fund gold bonds of the Aon pire District 
Electric Co., and have granied quotations for 10,000 £5 5 per cent. 
cumulative preference shares of the Oxford Electric Co., and $3,000,000 
prior lien 5 per cent. 50-year gold bonds (in lieu of scrip) of the Puella 
T'ramw y, Light & Power Co. 
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OOTRIC TRAMWAY AND RAILWAY TRAFFIC 


THR KLRCTRIC IAN SEPTEMRER 27. 1912 


& 7 . OF + 26,154 amt 
. Aberdeen. Corporation... - + 10,952 |+ 
O Ta NO ur A eadb + 1,924,933 s 
oy a b o e a + 11,208 |+ 
ey Pe zs. 4 8,47 |+ 
y a i A sa L| ane. dil T 6,548 oss 
í ie por ePaper » t 14,335 4 
v OR ahd a aR + 
"Bath Electric Trams, Ltd... + 264,483 |+ 
t nghar E Midland m T 34,788. |+ 
BI. oov as + 30,736 |+ 
i . wee T 65,294 make 
ae t 104,040 |+ 
| ^outh Corporation . ; + 1,291 
' Brighton Corporation ....- " 28834 |— 1,102 
Bristol Trams & Carriage. . * 263,924 |-- 19,967 
Burnley Corporation. . . . - . - + 6515 |+ 618 
Corporation s.s.s... -an 6,904 — 4 1 7 
Mess... b. + 33,258 = 585 
Rigg col conn + R4,494 681,144 |+ R38,053 
Redruth ......- + 4,922 |+ 247 
o> Corporation. ... A + 59.375 |— 2,738 | 
Central London Railway .-. + 52,485 |+ 462. 
City & South London Riy. . - gets ~ 2220 | 
Col Biete Trams Co.” : Bes | we 
Devonport & Dist. Trams . E 19,973 |+ 1,474 | 
Dover ation s.s.s... ee . | 
Dublin & Lucan Railway. . + 1,963 |— 135 | 
‘Dublin United ..-...+-++- + 72378 |— 9,486 | 
Dudley-Stourbridge ....... -— 33,128 |+ 420 [ 
Dundee ration ss... + 22234 |+ 232 
East Ham ncil s.s... . PT 26,855 — 476 i 
Exeter Corporation ....... m 8,655 |— 702 | 
Gateshead & Dist. Trams... T 38,2279 |— 162 
Glasgow Corporation ..... — 300,497 |— 4859 | 
Glossop Trams ...... ee T 4,3991] |— 359 | 
Gloucester Corpn.....+.+++ zm -> as 
Gravesend-Northfleet ..... -— 7.739 |— 230 | 
Great Northern & City Rly. P" 5,952 v. . 
Greenock & Port Glasgow... + 30,106 |+ 3,092 | 
Halifax p ima Sua ane + 52,0093 |— 
Hartlepool Tramways ...-- T PE m 
Hast 2S iiec. Trams Co.... + s 
Hong Kong......- ee ‘ i 
Huddersfield Corpn........ 22 22915 + 
Hull Corporation ......... x 2,998 |+ 
Alford District oes M - 13,028 |— 1,248 
Ilkeston District Council... b ut ; 
Ipswich eeeporatin A = Lope — s 23 
ea. eaten + 5,070 |+ 9 
Keighley Corporation ..... : afi 
Kidderminster & District... -$ 4,553 |+ 
Kilmarnock Corporation... T : 3112 |— 219 
Kirkcaldy Corporation..... = <>. E 
Lanarkshire Trams Co...... t 169 94,855 |+ 850 
Lancashire United......... T 51.002 |— 464 | 
Leamington ....... n -— 7,071 |+ 273 
Leeds Corporation......... + 540 196.530 |+ 5,895 
Leicsster Corporation ..... zi 96.515 |+ 2,740 
PA DEDORETEA LXX $e) d + 13,302 |+ 141 
‘Lincoln Corporation....... Fi I ovs 
Liverpool Corporation..... — 101 441,635 |+ 19,352 
Liverpool Overhead Rly.... + 104 20,315 |+ 1,739 
Llandudno&Colwyn Bay Ry. om 38 14,184 |+ 570 
London County Council ... — 3,741 1,002,332 |— 51,735 
London Elec. Ry. Co...... — 20 144,535 |+ 4,405 
London United........... — 412 241,993 |— 13,305 
Lowestoft Corporation..... T à ie 
Manchester Corporation ... + 1,144 421,741 |+ 14,190 
Mersey Railway........... + 191I 24,637 |+ 2,912 
Cr UL TEENERTI TES CEETI LS 13 7,383 |— 414 
Metropolitan Dist. Railway. 981 141,949 |+ 12,559 
Metropolitan Elec. Trams... 708 326,795 |— 
TOM viernes tecrs 45 12,470 |— 
'Nelson Corporation ....... 24 5,078 |+ 
‘Newcastle-on-Tyne Corpn.. 277 102,461 |+ 1,010 
Newport (Mon.)........... 43 172,801 |— 695 
‘Northampton Corporation . 6 13,833 |— 273 
‘Oldham, Ashton & Hyde... 3l 22,623 |4- 1,335 
Oldham Corporation....... 202 53,998 |+ 2,936 
Perth (N.B.) Corporation... 12 3,323 |— 302 
Perth (W.A.) Elec. Trams... 220 70,469 |+ 9,974 
Peterborough ............ 6 5,116 |+ 306 
Portsmouth Corporation... 41 58,685 |— 4,647 
a a T E F 23 62,6042 |— 1,354 
Preston Corporation....... š ER ; 
Rotherham Corporation ... 107 17,975 |+ 1,093 
Tolhegay ... o ren Mr. 9 9,407 |+ 298 
Salford Corporation ....... 17 128,023 |+ 2,817 
IM 50's vested t9 2 . 
Sheerness ....... eere 6 1,911 |— 
Sheffield Corporation ..... 477 171,834 |+ 5,928 
Singapore Trams ......... at P ja 
South Metropolitan ....... -— 82 31,2725 |— 1,010 
DU BN oeicosceosnns + 77 34,762 |+ 2,174 
Southampton............. T 28 32,249 |— 88 
Southend Corporation..... 4- 78 S833 |+ 2,201 
Southport Tramways ..... "e 11,396 |— 330 
Stalyb'dge, Hythe,&c., Jt. Bd. + 72 16,016 |— 4,630 
ore o s T TT ETT PET T 96 31,827 |+ 797. 
‘Sunderland Corporation. ... + 121 33,209 |— 1,813 
Sunderland District ...... + 55 21,258 |— 756 
Swansea Trams ........ oe — 7 42,694 |+ 46 
Swindon Corporation. ..... d 5 3,871 |— 261 
Taunton ..... diva eK si T 1,685 - |+ 75 
Tynemouth and District — 37? 9.590 |— 1,012 
Tyneside Tram Co. ...... + 77 5,929 |— . 812 
Wallasey Corporation .... + 39 „284 |— 445 
Walsall Corporation ....... ES 40 21,8922 |+ 639 
Wa jn Corporation ... -H 36 10.669 |+ 758 
West Ham Co tion.... -— 94 65912 |—- 2,547 
super- "a^ n n n -— 90 6,035 — 1.308 
Wolverhampton s.. s». H 17 17,826 + E 542 
9 E n. s... mE 99 LI -— 
III om 70 11,049 — 146 
Ro ead 2 I ies E iri RN 
y s... r , 
Yorkshir aet NF —  4!'37! 39942 4. 8^ 
(a) These comoariso * with the corresponding period last year, * Partly electrical. 
"Jj — 8 Minus 3 N 3 dava. Plus 2 daye 
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ELECTRICAL COMPANIES’ SHARE LIST. 


IRATE DIVIDEND omes 


Electricity Supply. és da 

Bournemouth & Poole Elec. Su» Ord.....| 912—101 | 5 7 0 | Mar, Sep 
Do. 44 per Cent. Cum. Pref. ..........| 8}—9} | 416 O| Feb, Aug 
Do. 6 per Cent. Cum. Second Pref. ......|- 10}—10?} | 5 12 0 | Feb, Aug 
Do. th per Cent. Deb. Stock (red.) ......|. 98 —100 | 4 19 O | Jan, July 
Brompton & Kensington Elec. Sup. Ord... 81—9)1 |5 9 6 arch ... 

Do. 7 per Cent. Pref. ........... ee 8}—8} | 4 6 0 | Mar, Sept 

Central Elec. Sup. Co. 4% Guar, Deb. Stzk.|. 97 —100 | 4 0 O0 pune, Dec 

Charing Cross (W. End & City) El. Sup. Co.| 4§—5} | 413 0 | eb, Aug 
Do. 44 per Cent. Pref. ..... eee 41—4t | 414 3 Feb, Aug 
Do. 4 per Cent. Deb. Stock (red.) ...... 94 —96 |4 3 0 | Jan, July 
Do. 4j per Cent. Deb. Stock (red.)...... 100 —102 | 4 8 3 si 
Do City Undertaking 44% Cum. Pref... 31—44 |5 5 3| lex: July 

—e Electric Supply Ord. ............ 44--5 |5 2 9 | March... 
Do. 44 per Cent. Deb. Stock (red.) ....| 98 —i01 | 4 9 O| June, Dec 
| Chiswick Elec. Supp. Corn Ist Mort. Db. | 834—921 | 5 2 6 | ae 

City of London Electric Lighting Ord..... 17 —19 |4 4 3| Feb, Aug 
Do. 6 per Cent. Cum. Pref. ....... .»| J2h—14 | 4 5 9 | Jan, July 
Do. 5 per Cent. Deb. Stock (red.)...... 118 —122 | 4 2 O0 | June, 

Do. 4} per Cent. 2nd Deb, Stock (red.)..| 99 —102| 4 8 O| Jan, July 
(County of London Elec. Supply Ord. ....| il4—12 |5 0 0| Feb, Aug 

fDo. 6per Cent. Cum. Pref. ........-* 11$—121 | 419 9 | Mar, Sept 

Do. 4 per Cent. Deb. Stock (red.) ....| 10€ —108 | 4 3 3 | Jan, July 
Second Deb. Stock ......... e| 190 —103 | 4 7 6 | May, Nov. 

Edmundson's Elec. Corp. Ord........... eh ne [uns July 
Do. 6 ver Cent. Cum. Pref. ...... ... —34 .. | May. Nov 
Do. 44 per Cent. Ist Mort. Deb. (red)..| 84 —87 5 3 5! . July 
Folkestone Electricity Supply Co. Ord. .. 44}4—5} |514 O | April, Oct 
Do. 5 per Cent. Cum. Pref. .......... 4i—5r | 415 0 | Mar, Sept 
Do. 44 Ist Deb. Stock (red.) ...... 92—95 |4 14 9 | Feb, Aug 
Hove Electric Lighting Ord. ............ 4—8 5 13 0 | April, Oct 
Isle of Wight E. L. & P. Co. Deb. Stock ..| 83 —92 | 418 0| 
Kensington & Knightsbridge Ord. ...... 71 —8 5 18 O0 | Feb, Aug 
Do. 6 per Cent. Ist Pref. ............ 5—5} |5 9 0 | Jan, July 

| Do. 4 per Cent. Deb. Stock (red.)...... 90 —93 4 60 Le 
Kensington & Kngtbg. Co. & Notting Hill 
| Co. (Joint Station) 4% Deb. Stock (red.)... 93 —S6 | 4 4 5 | April, Oct 

Kent Elec. Power Co. Irred. Deb. Stock ..| 73 —82 | 5 !0 O| Jan, July 
London Elec. Supply Ord. .............. 14$ —2t 3 10 O | Mar, Sept 
Do- 6per Cent. Pref. ........ o eee 41—51 | 511 9 | Mar, Sept 
Dc. 4perCent. Ist Mort. Deb. ........ 90 —93 |4 6 O| Jan, July 

| Metropolitan Electric Supply Ord. ...... 3i—41 117 O0 | April, Oct 
Do. Hi per Cent. Cum. Pref. .......... 4;—4§ | 4 17 6 | Jan, July 
Do. 44 per Cent. Deb. Stock Ist Mort...| 99 —102/|4 8 O | une, Dec 
Do. 34 per Cent. Mort. Deb. Stock red.)) 85 —83 3 19 6 an, July 

Midland Elec.Corp.forP.D.44 Ist Mort.Debs| 974 —994 | 4 i0 6| AR 

Newcastle & District E. L. 44 Mt. Db. St. 82 —87 |5 2 6 så 

eee, 13 Supply 5 per Cent. non- 

um. Fre. -...2..* EEEN 41 —4t 5 2 6! Feb. A 
Do. 44 per Cent. Ist Mort. Deb. ...... og ot 4 12 9 | Jan, july 
North Metro. Elec. Power Sup. 5 Morts...| 101 —104 | 4 16 0 ae 
| Notting Hill E. L. Co. 6% Non.Com. Pref.| 10 —11 590 x: 
IFOxford: Electric Ord, «vvv a4 i9» T4 Si—ot | 516 O0 | March .... 
Do. 4% Deb. Stock ............ 53 —92 |4 7 0) Ss 

St. James’ & Pall Mall Elec. Ord. ........ 81 —9) 5 7 0| Feb, Aug 
Dc. 7perCent. Pref. ....... eer non 6)—7) | 416 6 | Feb, Aug 
Do. 34 per Cent. Deb. Stock (red.) ....| 85 —88 /|:3 19 6 | Jan, July 

Smithfield Market Electric Sup. Ord. .... 1—14 Ve b> CO 

South London Electric Supply Ord....... 3 —3} | 515 0 | April 
Do. 5% Ist Mort. Stock (red.) ........ 98 —101 | 419 9 3 

South Metro. Elec. Lt & Power 79$ 1st Pref li—lt |512 0| Feb, Aug * 

Do 6 per Cent. 2nd Pref. ............ t—-# |6 8 0| Feb, Aug| ?*| °° 
Do. 4b 1st Deb. Stock (red.) .......... 97 —100| 4 i0 0 | April, Oct] °| © 
Urban Electric Supply Ord. ............ 1—1 és April, Oct A E-a 
Do. SperCent. Cum. Pref. ex 3/- in Certs| 241 —3 3 6 6 | April, Oct `. e. 
Do. 4f per Cent. Ist Mort. Deb. ...... 864—881 | 5 2 O | April, Oct 88 da 
Waste Heat & Gas Elec. Gen. Stations ..| 14,—!4& | 6 17 6 | May, Aug. .. ds 

Westminster Elec. Sup. Ord............. 1,81 —9L | 5 2 9 | Mar, Sept 94] 9i 
Do. 4$ per Cent Cum. Pref. .......... 5—5} |4 3 9 | Jan, July m sa 

Electric Railways aii Tramways. 

Bath Elec. Trams Pref. Ord. ......... ad f —5 23 April ....| °° =" 
Do, Sper Cent. Cum. Pref. .......... tk — H 6 3 6 Tan, July ee = 
Do. 44 Ist Mort. Deb. Stock (red.) ....| 78 —83 | 5 !2 0| April, Oct z a 

B'ham & Midland Trams 4j 1st Deb. Stock| 91 —93 4 16 9 an, July zm xi 

Bristol Tramways & Carriage Ord. ...... 6¢—5¢ | 518 6 eb, Aug ee + 
Do SAGE se ep epee dies Psa 510 0 5 os ut 

O. par Cent. DoE , 0253 4 ra o verdes —102 | 318 5| Feb, Au 99 ae 
BritishElectricTraction695 Pf.Ord.NonCum| 12 —14 : June, Dec 12g; 12 
Do Def. Ord. Str Xx dashed Ens --8 : $ asi sà 
per Cent. Cum. Pref. ....... | 89 —32 |610 0| Feb, Au p: 
Do. 7 per Cent. Non Cum. Pref. ...... 38 —41 d EA E 394] + 
Do. 5 per Cent. Perpetual Debs. ...... 93 —101 | 419 0 | April, Oct | 109 | 785 
Do. 44 per Cent. 2nd Deb. Stock ...... 89 —84 |5 7 O| May, Nov| 83# -- 

Central London Ordinary Stock ........| 77 —79 | 316 O| Feb, Aug| 73H * 
Do. 4 per Cent. Pref. Stock .......... Ct —86 | 413 0| Feb, Aug , SS 
Do. 4} per Cent. Pref. ..........* «.-/ 108 —110/}4 1 9 v5 x oy 
Do. Deferred Stock ............. ssel 72 —79 1210 6| Feb. ....| 278) ** 
Do. 4 per Cent. Debs... ...... eese. 109 —102 | 3 18 0 Jan, July | 1034| 3: 

City & South London Rly. Con. Ord. ....| 42 —43 | 3 5 &| Feb, Aug} 498 38} 
Do. 5 per Cent, Perp. Pref. (1891) ....| 107 —109 | 4 11 9| Feb, Aug . t 
Do. (1896) ..... A Pre PPS ...| 105 —107 | 413 6 | Feb, Aug z. 2" 
Da- T1908) aasan weed dh .....| 104 —105 | 4 ;4 2 | Feb, Aug | 1934) 35 
Dé, (1909) (ocaeca dns e| 103 —105 | 4 15 0| Feb, Aug | 103t| 1925 
Do. 4 per Cent. Perpetual Debs. ....../ ,100 —102 | 3 13 6 | May, Nov | ** x 

Dublin United Trams, 6 per Cent. Pref. ..| 12 —13 | 4 12 3| Feb, Aug | ** - 

Gateshead & Distríct Trams Ord......... I! 617 0 si “s S 

Gt. Northern & City Rly. Pref. Ord. (4%). lí—2i pe- Feb, A 2 . 

Hastings & District Elec. Trams, 696 C.P. i— dq Mar, Sspt 
Do. 44 Deb. Stock eee eee eee ee ee 71 —16 5 18 6 April, Oz 

Imperial Tramways Ord. ...........4.4|  34—4 os Mar, Sspt 
Do. 6 per Cent. Pref. re ee ee rn 6 —6 r3 Mar, Sə 
Do. 44 per Cent. Debs. *""*"»**su*tsume 70 — 6 5 9 Jan, July 

I. of Thanet E. T. & Lt. 5 per Cent. Pref...) 21)— 411 0 ^ t 
Do. 4per Cent. Deb. Stock ..........| 75 —8 5 0 0 J 

Lanarkshire Tramways ...,..........| 9;—101|15 17 0 

Lancs Utd. Trams 5% Prior Lien Deb. Stk.| 81 —83 | 6 0 6 

London Electric 4% S eee ewe 95 —97 4 2 6 
Do. Wi) . *»-»-é904090 9029909502699 82 —81 4 15 0 

London nited i L . ww 4 eer 
Do. 4 per Cent. Ist Mort. Deb. Stock ../ 5.6.0 

Mersey Con. Serevesesesesese 4 es N 

Metropolitan "s 59 6 

Ree eee Eu a 
15 6 


Do. 4$ per Cent. Deb. 


Metropolitan allway Consolidated 


* No allowance has been nads for acer 


i» 229 


= 


9 Price | * RATE 
à Divi- NAME. Wed, PER CENT. 
—__|DEND} Sept 25. iiYigLpgD. 

Electric Railways and Tramways—|Continued. | £ a a 

St. Metropolitan Rly. Surplus Lands Stocks | 64 —66 |4 3 3 
St. Do 3} per Cent. Preference ......| 85 —8 406 
St 3l per Cent. “ A ” Preference....| 84 —86 |4 | 5 
St. | 3 Be eect Shona ....| B4 —85 4 1 6 
St. |3 $e per Cent. Debenture Stock....| 87 —8? | 318 6, 
St. o! Do. 3iperCent." A" Deb. Stock ....| 86 ——88 |319 6 
St Metropolitan District Race Ord. . 42$ —421 ue 
St. H% Do. 44 First Pref........ccesscececs 89-91 | 5 10 
St. | 33 Do. Assented Ext. Pref. (Int. Guar. b 

Und. Elec. Rlys. Co. of Lendon, Ltd.) 75 —77 | 411 0: 
St|3 Do. 3 per Cent. Consoltd. Rent-charge| 73 —75 |4 0 0 
St | 4 Do. 4 per Cent. Midland Rent-charge| 98 —100 4 0 0 
St.| 4 Do. Guar. Stock 4 per Cent. ........| 87 ~89 | 410 0! 
St. | 6 Do. 6 per Cent. Perp. Deb. Stock ....| 141 —143 14 4 0 
St!4 Do. 4perCent. Ditto ....... .......| 94 —9 439 

1! gd. | Potteries Electric Traction Ord......... »- 8 00 

l| 0/6 | Do. Sper Cent. Cum. Pref ..........] 38> 68 0 
St. rss Do. 4} per Cent. Deb. Stock ........ 87 — 500 

1| 1 S. Met. Elec. Trams & Ltg. 6% Cm. Pref. 4k—Hü 72 80 
St | 4% | Do. 4perCent. Deb. Stock .......... 70 —75 | 5 e 9 

10, .. | Undergd. Elec. Rys. Lon. Shares ......|  4db-4l js 

..| 44% | Do. 44% Bonds ........ ee... | 99 3101/4 9 0 

| 2% | Do. 6% In. bdS ..........seeeeese 91 —93 |2 3 0 

5 .. | Yorkshire (W.R.) Elec. Trams, Ord. .... i—1 s 

$| 1/6 | Do. 6per Cent. Cum. Pref. ..........| 21—33} in 
St | 44 | Do. 4j per Cent. Ist Debs. ..........| 79 —83 |5 8 6 

Electric Manufacturing, &c. | 
St. Anchor Cable Co. 44% Deb. Stock ...... 98-1003, 4 9 6 

l UA Aron Electricity Meter Ord.......... ee 4—? 8 0 0 

10/7} | Do. 6% Cum Pref. ....cescsveeeoes t—- 7 8 0 
100, 5% | Do. Ist Mort. Con Dbs......- Sues 901—94 5 6 6° 

1) 0/6; | Automatic Telephone Mfg.Co. 6?5Cm. Pf. Ree -- 
Is Babcock & Wilcox Ord. ex bonus share | 3k—38 | 4 4 0 
1| 0/75 Piet gas M DCUM EINE Ik—1& 14 0 0) 
5| 6/0 British Insulated & Helsby Cables Ord.. 4$—8k | 6 3 0, 
9| 3/0 | Do. 6perCent. Pref........ eere Si—6i |4 14 0| 
St. |44% | Do 4i per Cent. Ist Mort. Deb. (red.)..| 102 —104 | 4 6 6 
St. | 5% | Do. S94 Mort. Deb Stck .........- 102 —104 | 4 16 0 
1,3:09d {British L. M. Ericsson Mfg. Co. 6 % Pf. i-i i 
ae 44% | British Thoms'n-Houst'n 44% Ist MLDb.| 94 —%o | 414 6, 
l es | British Westinghouse 10 per Cent. Pref.. h—1i m 

100 6% Do. 6 per Cent. Prior Lien Dbs. (red.) | 102 —108 | 5 14 6 | 
St | 4% | Do. 4 per Cent. Mort. Deb. Stock . —3 3 3 6 
St Be: Brush Elec. Eng. Co. Prior Lien Deb Stk 7S —-80 |6 5 9 
St. 4i “De. 44°% Perp.lst Deb. Stk ......-- 50 —55 832 
St. | Do. Perpetual 2nd Deb. Stock ...... 35 Il) 4 0) 

5 10/0 Callender's Cable Con. Ord... .cceceeces 101 —11 615 O0. 

5| 2/6 | Do. 5 per Cent. Cum. Pref........... 4j—5b 417 9 
St.|44%| Do. 4j per Cent. Ist Mort. Debs. (red.) 9341—1011 4 8 9 

l| 1/6 | Castner-Kellner Alkali Co. ........ eee 344—398 5 1 3^ 
St. |4496 Do. 4b per Cent. Ist mort. Deb. (red.)... 102 —102:4 5 6. 

1| 0/6 | Consolidated Signal Co. .... eese t—i 13 6 0 

1! 0/74; Do. 6 per Cent. Pref. ........... dowels “ea 814 0, 

Ji .. | Crompton & Co. (Nos. 1 to 85.000). . .... i Tu 

100, 5 Do. SperCent Ist Mort. Debs. (red.)..| 96—66 |711 6 
| | Dick, Kerr & Co. O VOX E ia 1—i 514 C6 
5 0/7} | Do. 6 per Cent. Cum Pref. — RM cs d cu 

St. 44% Do. 4% per Cent. Deb ock . 97 —100 | 4 10 O , 
S| .. | Edison & Swan United ( AC enc (3 pd. 1-3 : 
SU ek |) Do. (£5 pido ecce vr van na 1$—2 n 

St. | 4 Do. 4perCent. Mort. Deb. Stock (red.)| 64 =e 516 0 
St. | 5% | Do. Sper Cent. 2nd Deb. Stock ...... 74 —77 |6 9 0. 

2. 3195 | Electric Construction Co.......... HAMA 1—1 710 0. 
2; 1/44 | Do. 7 per Cent. Cum. Pref........... 13—2 700 

St | 4% | Do. 4perCent. Perp. Ist Mort. Deus 735 —30 | 5 00 

10, 5/0 General Électric (1900) 595 Cum. Pref. l0—11 | 411 0 
St. 1% . 4 per Cent. Ist Mort. Debs. s.e.. 92 —97 |412 6 

5 5 Henley'sTelegraph Works Ord. ........| 224-13 160 9 
S| 2/3 | Do. 4$ per Cent. Pref... leeren 4—5 149 6 

St 4j96,| Do. 4h per Cent. Ist Mort Deb. Stock.| 102 —104 | 413 o. 

10 India Rubber, Gut. Per., &c., WorksOrd.| 114—12¢ E 

10 5/0 Do. 5 per Cent. Cum. Pref. ANNE 94—104 | 415 3. 
100 4% | fDo. 4 per Cent. Debs. (red) sersseas 94-97 | 4 2 6. 
St| 5% | Johnson & Phillips 5% Ist Mt Deb. Stk | 80 —83 |6 0 0- 

E. s National Elec. Construction Co. ........ —i ers] 
l|... | Richardsons, Westgarth & Co., Ltd., Ord, &— ñ We d 
6 per Cent. Cum. Pref. .......... inet tT E 
Wa IDo. 4} per Cent. Perp. Deb. Stock....| 68 —71 16 6 0 
.» | Simplex Conduits 6 per Cent. Cum. Pref. 4—5 x 

12 12A | Telegraph Construction & eT 34 —36 15 !€6 8 

100 4% | Do. 4perCent. Deb. Bonds (1909).. 98 —100' 40 0 
l| 1/0 « Vickers, Ltd.. Ord. ....... eere 2—2h 417 0' 
1! 0/6! Do, SperCent. non-Cum. Preference.. lal 440" 

St | 5% Do. Sper Cent. non-Cum. Preferred ..| 104 —107 413 6 | 

St. | 4% Do. 4per Cent. 1st Mort. Do. Sx. (red.) 93 —1001 319 O. 

100 43° Do. 4L per Cent. 2nd Mort. Deb. (red.)| 1035 —1054 4 5 OC | 
100 5% ' Do. SperCent. 3rd Mort. Debs. Sepe 101 —105' 414 3^ 

10 12% .G White & Co. 6°9 Cum. Pref. 15 —16 1710 Q' 

1 eo illans & Robinson Ord. or ee Oe ee oe t—i ee 

5 ee | Do. 6 per Cent. Cum. Pret, «visos uo $—1 oe 
St. | 4% | Do. 4per Cent. Ist Mort. Debs. ......| 58 613 0 

Telegraphs. 

10 8'0 | Amazon Telegraph ...... eee Soes 71-71 15 3 o | 
100 5% ^ Do. SperCent Debs. (red.)..........| 96 —98 P 2 0 
St | 15/9 Anelo-Amencan Telegraph 2rd........., 69 —70 14 5 9» 
St. 30/9 Do. Preierred oeseverscs ves ida ds 134 —114à § 5 0 
St. i 30/0 Do. Deferred uas cse anes enirn ns 264—264 512 O- 
St! 4?9 Commercial Cable 4 per Cent. Deb. Stic..| 83i —854 | 4 !3 6 

10 6/9 Cuba Suomanne Ord. ..... leere Sew 596—106 (1514 0 | 

10 10/0 Do Preierenze 10 per Cent... . . ....l Sar | 514 3. 

9 2/0 Direct Spanish Ord, ... LLL. exa EY P 3 3t , 614 0 

9 SM) Do. lOrper cont. Cum. Pref........... 61—7 | 6 18 O 

10 2/0 , Direct United States Cable ..... ceres. 74—3 | 518 6 
100 4$°9 Direct West India Cable 44% Rg.Db.(rd.) 98 —100 410 0, 
St 25/0 Eastern Ordinary ese eee cece nn 13) —133 5 5 0 
St 17/0 Do. 3} per Cent. Pref. Stock ........ 78 —3) 4 1 6 
St 4% Do 4 per Cent. Mort. Deb. Stk. (red.)..; 394—101] 3 19 0 
St 2/6 | Eastern Extension ..cc-sseseeceeeees 13k—13 1 5 2 9) 
100 i o, Do. 4per Cent. Deb. Stock Le iso RA 98;—100 3 19 6 | 
25 Eastern & S. Af. 4°g Mauritius Sub. peos 98 —101 (3 19 O 

10 SD G.N. (of Cor anhagen) with coup 85.. 281—23116 1 0| 
25 52/6 Indo-European .......eeeee ees) | Of —99 1812 0 
192 6° Mackay Companies Common seseceesss,| 87 —9l | $10 0 
109 c | *Do. Preference c*»*990009€9 EREEREER) 68 —171 | 5 12 6 i 

l 4/2 Marconi's Wireless Teleg. Cio eee. S¥—5a 53912 0) 

134; Do. o Bartipg, Pref. ...csccccece 44—44} .216 6 

100 4% ' Pacific & Europ'n Tel. 4% Guar. Dba (red.) 98 —100 4 0°90 

24 1/3 | West Coast of America ...ssecescsoceee| 01'4—0112/4 0 0 
100 4 | Do. 4 per Cent. Debs. . COS OE eB em seer 96 —99 | 4 0 6 

10| [| West India & Panama «9*9996e6000«4«€020*99 31 ~$ 3 9 0 

10, 6/0 Do. Cent. "ebbe: ecsocscececcs| LO¢—10} | 5 1O O 
"e 6/0 | Do. 69$2ndPref.................4|. 9£—102 (517 0 

101 3 Do. S par mnt Debe. ...esesasece..| 101 —103 | 4 17 0; 

t | 4 Western er Sl Ores eeesereresear . 131 —131 5 2 0 

‘| De 4 t. Deb. Stock (red.i —B 14 1 6 
-o Wester Union Telegraph Fdg.&R. E Bnd 109 —103.4 7 0 
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BUSINESS | a |Last Prioe 
EB YO | X |Drvi- NAME. Wod., 
SgPT. 25. | o) [DEND Sept. 25. Ymipa». 25 

High. Low] 
p et Telephones 
63) 63 ep . 
ed 9*l]ioo 2$ | Amer. Telephn. & Telegh. Cap. St.......] 149 —IS 
o5; 8l. 4% De Coll. Trust $1,000 4 per Cent. Bds.| 334—? 
88}' 2, fee Do. 4% Cons. Bonds 1936 . 16 —118 
Be) e fst 5% Anglo-Portug'se Tel. 5% 1st Mt. Db. Stk.| 102 —104 
42] aif 5 5/0 | Chili Telephone .............+...--08. 74—74 
90) ..]- 597, | Cuban Telephone 5% Ist Mt. Con. Bds..., 96 —98 
| 1 0/7, . Monte Video Telephone Ord. ....... es] d4—144 
76} s I 0/6 Do 5 per Cent. Pref. e*c9e00c(095920926€ #-—# 
74} |. t| 6% | National Co. Deferred Stock ........ .156 —158 
eI UI... 4*4 New York Telephone Co. 30 yr. Bnds... ce 
1 1/0 ental ci. see "rr PUER "o" = 
b idi 1) ofn Do. 6 per Cent. Cum. Pref. .......... 145—714 
953! 95i[St.| 4% | Do. 4 per Cent. Red. Deb. St ock...... 88 
se | we St] 449%; Telbh. Co. of Egyot 44% Db. Stk. (red. i —-101i 
"| U[ S 5/0 | UnitedRiverPlatsOrd 1to190,000  ...... 0n—7 
"E 5| 2/6 | Do. SperCent. Cum. Pref. ..... eO  9b—5t | 
ano I iSt] 4j Do 4% Deb. St Red. ..............; 102 —104 
oft ES Financial Investments. 
92} 9:3 5 3/0 | Elec. & Gen. Investment 6% Cum. Pref.. 4 —4 
ee oo | 10 6/0 Globe Telegraph & Trust .. eeeeeonneoeoe 11 =! 4 
i 10 3/0 | Do 6 per Cent. Pref. ..............| ,120—1 
. 10, 6% | Submarine Cables Trust (Cert.) ........ 129 —i32 
Colonial and Foreign Electric 
33| . Railways, Tramways, &c. 
| e| 529 Anglo-Argentine 5}°% Cum. Ist Prof... gra 
. 1] 52/9 ?o Cum. 2nd Pref. ....... ccs 
e 0 [st | 4% Do. nA Deb Steck ft véxepi| “cake 
3k' 35|St | 44%] Do. 4495 Deb. Stock ......... .....| 100 —102 
ve | e t| 595; | Do. 5% Deb. Stock .......... eee 101 —103 
. | . [St^ 5% | Auckland Elec. Trams. 5% Deb. (red. )..| 103} —1041 
oe i e] S 4/0 | Brisbane Elec. Trms.Invest.Ord m.e... it—7t | 
- ..] 5| 2/6 Do. SperCent. Cum. Pref. .......... 5 —5 | 
e| s [St 44%! Do, 4E per Cent. Db. Prov. Certs.....| 1008—1034. 
e | e Bt 804°) British Columbia ElgRly.Df. Ord ......| 145 —150 
T .. iSt. 6% Dc Pref. Ord. Stock .....ese..ses.| 120 —125 
s | . iSt. 597 | Do. 595 Cum. Perp. Pref. Stock........ 109 —112 
vk | .. 140 44% Do. 4j per Cent. Ist Mort. Debs.......' ,2?4—102l 
62 .. 1100) 41?4| Do. Vancouver Power Debs. ..... ..., 103 —105 
"ERE ^w ib tDo. 449, Perp. Con. Deb. St. ........ 1014—1034 
- | .. ISt | SX Buenos Ayres Lacroze Trams Ist Mt. Db.| 100 —102 
T . Bt | 692 Buenos Ayres Port & City Tram, Ist Mt. 
103... Debs Stock. T d eo de TER 96 —100 
4H .. 5, 4/6 | Calcutta Tram ways (1 to 137,610) ...... 641—6b | 
1014 | 5 2/6 | Do. SperCent. Cum. Pref. .......... 4d — * 
3k 3ü|st| 440%! Do. 4425 Ist Deb. Stock (red.) ...... 99 —102 
en ae 4 1 0/6 | Cape Electric Tram Shares ............ os 
o5 ee | 5 1/3 | City of Buenos Ayres Trams Co.(1904)Sh. | —st 
we | ee [St 4% „Do. 4 per Cent. Deb. Stock .......... 99 —102 
- | .. [St. 5% , Colombo Tr. & Ltg. 5% Ist Mt. Db..... 95 
" e |.. | 595 | Havana Elec. Ry. Con. Mt. 5% $1, 000 56 
T | T po adnate s Rod Ra ii : E 99 —103 
oo | e dh 59 ong Kong Trams. per nt. st 
e ! ee 9% ^o Mort. Debs. oe CE EE EE E E E E ee ee LJ B6 —90 
$3 ii |^ .. | Kalgoorlie Elec. Trams. Sh... FR A died fas 
í ee ISt. 5% | De Sper Cent. “ A" Deb. Stock . 86 —91 
674; .. Ist. 3% | Do. 6perCent. " B" Ditto ........ 35 —43 
V T 1 0/7] Lisbon Elec. Trams. Ord........ e| Liew lt 
22, # TF 10/4 Do. 6 per Cent. Cum. Pref...... saaal c1 7l 
sa [st 5% | Do. Sper Cent. Reg. Mort. Debs, . 93 —9 
oe o> ISt. 5° | Madras Elec. Trams. 5% Deb. Stock.... 100 —102 
fa .. [100. 597 Manaos Trams & Lt. Co. 5% Debs....... ec m 
S1 se |... 592 | Manila Elec. Ry. $1,000 Gold Bonds....| 1004 —1024 
121... [ioo $1} | Mexice Trams. Co. Com. St............. 127 —130 
4th} e ][.. 5% | tDo. Gen. Con. Ist Mrt. 5% Gold Bds.| 93 —100 
.. | +» fioo 69$ | Do. 69550 yr. Mort. Bds. .......... 102 —104 
12] !!H]St , 490%, Montreal St. Ry. Sterling 4} per Cent. 
SN MS ug dou Debs. (1922) (Nos. 691 to 2009) ...... 99 —101 
954 .. [St.' 44% do. (Nos. 1 to 4,600) . 100 —102 
ej of f 1 0/6 Perth Elec. Trams Ord. sess. o, Sen QAb-l 
we | ee Pt 55 ROS Ist Mt Db. mh 99 —102 
M" i | angoon Elec. Trams. upply 6% 
we | ee i PONA Cira Pf eerte eO] 9791 
e] [st Do. Magog 1st Mort. Deb. Stk. ........| 97 —99 
| . M00. sif! Rio Janeiro Tram, Lt. & P. Co. .... c... A98 —169 
eq oe f.. | 5% | Do. 30 yr. Gold Bnds........ sae... t103 —104 
: .. [ioo 592 | Do. S0 yr. Mt. Bnds................ 1014 —102}. 
2: 2[i09 $; ,fSao Paulo Tramway, Lt. Power $100 St. 279 —275 | 
d ra]. SA | Do. 5 pet Cent. ist Mt. $500 Db. 104) —1064 
.. | .. [St.|5o2 | Do. 5 per cent. Perp. Cons. Deb. Stock’ !07 —109 
2 3 100| 449| Toronto Ry. Co. Ist Mt. 44% Ster. Bnds.| 97 —99 
1014! 10 
LOS, 1044 Colonial and Foreign Electricity 
A Supply, &c. pod 
S v 5 3 Adelaide ed Supply Co. 6% Cu. Pr. .. = 
w ee BOT 5% Do. 5% b. Stk. DIETE @rarveegee eh E 
10! 6/0 | Bombay S AT 69^ Cum. Pref. . 111—:2 
tl 44%' Do. 4$ per Cent. Deb. Stk. (red) | 97 —93 
: .. noo 5% Do. 5 per Cent. 2nd Mort. Deb. Stock..| 98 —102 
E 96i] 5 5/0 | Calcutta Elec. Supoly Ord. ............ :—8 
| O88) O81 5 2/6 | Do. 5% Cum. Pref, 1... es eese 4d —5* 
1144) 1134100 5°% | Calgary Power Co. 5% 1st Mort. Bnds...| 95 —97 
27' 2081100 7/20 | Canadian Gen. Elec. Co, Com. St «+... 114 —112 | 
841 8434100 2 |-Ds, 956m E Stock cassia ones cane 121 —125 
z 100 ! Castner Electrolytic Alkali Co.(of U.S.A.) 
sod c We, Ist Mort. Stl Debs. wo... eee cee eee 95 —100 
"c m 5% Bie pereunt d Dao 2 bds| 954—97¢ 
too. t 595 pus upply Co. of Victoria 5 per Cent. 
78, Zaj | Ist Mort. Deb. St. os. see eee eee Sec..| BI —84 
ed [d sS ..| Indian Elec. Sup. & Trac. Co........ it—t 
132) 1319101... | Kalgoorlie Elec. Power & Ltg. Ord. . nct 
73 783) 1,0/7}. Do. 6 ver Cent. Cum. Pref. .......... ids 
3i 13% we 26 oe, Co. 5% Gold Bnds. i i-i —i 
S| .. adras E. S. Corp. Ord. ......... ELT A 
100} 99 fst. | 50/0 | Melbourne E. S. Co. Cons. Ord. St..-..-- 122 —127 
ee .. ISt , 5% | Do. 5% Ist Mortg. Deb. Stock ...... 102 —105 
ed se fe. | 592 Mexican Elec. Light Co. 5% Ist Mort 
> | ee | Gold Bonds .oveckviunc iy cer ots 97 —8) 
ee e [St $1 | Mexican Lt. & Power Co. Com. St......| 93 —57 
oe .. ISt. $3} | Do 7^5 Cum. Pref. St.......... .....| 108 —111 
9,3! Sa&t.. | 5% | Do. 5% Ist Mort. Gold Bnds......... 944 —951 
453! 4H]lOO. 5^? ' Monterey Rly. L. & P. Co. 1st Mort.Db.Sk 854 —87¢ 
s. i ee [100 821 | Montreal Lt, Ht. & Power Co. Cap. St...| 245 —250 
ea eo t! 594 , Northern Lt., Power & Coal 5% Gd. Bds| 39 —42 
3 s. Bt | £10 | River Piate Elec. Co. Ord. Stk. .... ...| 240 —250 
35 3j[St| 6% | Do. 6 per Cent. non-Cum. Pref. Stk...| 109 —114 | 
10} ..]St 5% Do. Sper Cent. Deb. Stock ....... 02 —104 
de s n sid Shawinigan Water & P. Co. $100 Gap. St. | 154, 7153 
ee PP oe 5 per Cent. $500, Bonds... lws e ness 108 —110 
134 13&|St. «(s Do. 4j Per Con. Mt. Db. X evovesece| 104 —106 
ce "E LU Toronto Power Co 4¢% Db. St. ...... "ici 
oe oe 1 H i Victoria Falls Power Co. Pret. IIT 131—134. 
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Depreciation at Southport. 

WE have frequently called attention to the dangerous 
practice adopted by many municipalities of allocating the 
profits of the electricity undertaking to the relief of the 
rates instead of making adequate provision for depreciation. 
The present position of the Southport undertaking affords a 
good instance of the difficulties that may result from such a 
policy. Last Ju!v the financial situation was so far from 
satisfactory (notwithstanding 17 years’ werking) that the 
Corporation theught it desirable to consult an independent 
expert. Consequently Mr. S. J. Watson, Borough Elec- 
trical Engineer of Bury, was called in, and his report has now 


From another column our readers will see 
Thes? are chiefly 


been issued. 
that he advises a number of alterations. 
of a minor character, and seem to be largely due to the fact 


Clark $59.99 wer rto Ra 1075 


that the undertaking has not grown as rapidly as might 
have been expected. The most important point, however, 
is that a good deal of the plant is antiquated. Small 
generating sets are being used where larger sets would be 
preferable ; some of the transformers are obsolete and very 
inefficient ; and the supply meters are not of the value that 
they appear to be in the books. Nevertheless, no provision 
has been made for depreciation, and during the past 14 
years £27,000 has been handed over to the relief of the rates. 
Mr. WaTSON is of the opinion that of this sum £20,000 should 
have been used to provide for depreciation. The net 
result is that the ratepavers have not benefited largely, 
year by vear, whereas the electricity undertaking is in a 
most unsatisfactory condition. Mr. Watson goes so far 
as to say that having regard to the depreciation that has 
already taken place future balance sheets should include a 
sum under that heading, even if such provision entails a 
contribution from the rates. We are glad to see that Mr. 
Watson is in favour of sound finance, and we only hope that 
municipal councils generally will take the lesson to heart. 


Uniformity in Standards. 

THE Report of the British Association Committee on 
Practical Standards for Electrical Measurem2nts, which is 
reproduced on another page, shows in a very satisfactory 
manner that the various national physical laboratories 
are now working with standards that are practically 


identical. Thus the measurement of some sealed one-ohm 


I . . . . . 
resistance coils of manganin at the National Physical 


Laboratory, the Bureau of Standards and the Reichsanstalt 
show differences amounting to only 1-2 in the fifth decimal 
place. Measurements made with silver voltameters at 
Washington by representatives from the various labora- 
tories were not, as would be expected, so consistent. The 
differences in the E.M.F. of the Weston cell so determined, 
and the value by calculation varied up to 6 in the fifth 
decimal place. More satisfactory results seem to have been 
obtained with a special form of voltameter designed at the 
National Physical Laboratory. In regard to voltameters, 
practice does not yet seem to be standardized, as som?» of 
the observers regarded certain forms as being untrust- 
worthv, and for some unexplained reason some of the 
electrolytes that were used were impure. The table showing 
measurements on a number of Weston cells is good evidence 
of the reproducibility of these extremely convenient sub- 
standards. We think it will be agreed that the report 
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shows that the various laboratories are working in practical the term “ rotary ” to designate one particular class of elec- 
unison, and that for commercial purposes at least it is , trical plant is quite absurd, and it is not surprising that 
unnecessary to strive after greater perfection. continental engineers should not be prepared to accept it. 
As another instance we may take the term *' self-induction," 
which French writers have reduced to the single word 
“self.” We can scarcely imagine that English engineers 
ference of the Municipal Tramways Association, of which an would accept this abbreviated term, notwithstanding its 
account was given in our last issue, was noteworthy for an ` convenience. As an instance of words that are lacking in: 
important statement by Mr. J. DALRYMPLE, general manager | certain languages, we may take the case of the words 
of the Glasgow Corporation Tramways, as to the success ; " input " and “ output." These two words are extremely 
of the halfpenny fare experiments in that city. Mr. ! convenient: they are short and they convey by their own 
DALRYMPLE was formerly an advocate of the penny fare as construction what is intended. French engineers, however, 
the backbone of a tramway system, and the action of his have no corresponding terms, and it is almost impossible to 
Council last December in increasing the average length of the create acceptable words at short notice; they have, as it 
halfpenny stage to considerably over one mile was strongly | were, to grow. Such examples, as Prof. THOMPSON points out, 
opposed by him. As a result of the past nine months’ ! are sufficient to show that the labours of the International 
experience in Glasgow, however, he admitted that he had | Committee are by no means light, and even when they are 
been forced to change his previous ideas on the question of , completed it will not be easy to get authors to adhere to the 
fares. We may mention that the alteration in the length of | terms which the Committee have adopted. We only hope 
the halfpenny stages at Glasgow has increased the number that authors will be prepared to drop their own pet fancies 
of passengers by almost one million per week, the total forthe sake of uniformitv and for the benefit of the reader. 


——— - — 


Tramway Fares. 
THE discussion on tramway fares at last week's Con- 


e — o — aa — 


receipts being now slightly less than before the change. | A 
The additional expense of dealing with the traffic under the | Electricity Supply at Birmingham. 
new conditions has proved, however, bv no means as great THE Birmingham “number " recently issued bv “The 


» Sa . 
as was anticipated, and the number of extra cars required | Times” serves to draw attention to some of the msny 


is much less than might have been expected from a con- | problems which have to be faced by the City Council in 
sideration of the traffic statistics. consequence of the recent great extension of the urban 
E — boundaries. Among these problems that of electricity supply 
As Mr. J. M. McErnov, general manager of the Manchester | looms large. The extension of the city boundaries so as to: 
Corporation Tramways, pointed out, however, tha cone | include the districts of Aston Manor and Handsworth 
ditions at Glasgow are undoubtedly exceptional, owing to | resulted in the Corporation taking over the two stations 
the unusual density of the population. His warning to | Previously owned by those Councils so that now the 
other managers and committees, not to be unduly influenced ; Pressure of supply in the centre of the city is 220 and 
by the Glasgow figures, was most timely, since local cipem | 440 volts, in Aston Manor 230 and 460 volts. and in Hands- 
stances should in each case be the determining factor in | Worth 240 and 480 volts, all on the 3-wire system. As the 
fixing fares. Since morning and evening " peaks ” are as supply in each case is continuous current, the process of 
prominent a feature of tramway operation as thev are in the | unification, which is to be carried out, is far simpler than in 
case of electric lighting, it is to the levelling out of the | the recently extended borough of Stoke-on-Trent where a 
" traffic curve" that tramway managers must look for high-tension single-phase supply will have, doubtless at an 
improving the conditions of tramway operation. Whether early date, to be co-ordinated with the continuous-current 
this can be best done bv cheap fares during the hours of supplies in the other districts. These two instances show 
light traffic or by * other uses " (in the sense in which this | how important it is that co-operation with neighbouring 
term is applied in electricity supply), must be determined authorities should be borne in mind in drawing up elec- 
for each undertaking. It is not a question for any general tricity supply schemes. 
rule. 
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Magnetic Properties of Alloys.—-The Papers presented and 
the remarks of the various speakers at the general discussion 
on the “ Magnetic Properties of Alloys," held by the Faraday 
Societ v last April, have been reprinted from the “ Transactions ”” 
of the Society and published, in paper covers, at the price of 
7s. 6d. An account of the proceedings at this meeting was. 
given in THe ELECTRICIAN, Vol. LXIX., p. 319, and many of 
our readers will doubtless avail themselves of the opportunity 
of obtaining the Papers in extenso. 


The Internal-Combustion Engine on Railways.—A pam- 
phlet recently issued bv the Thomas Transmission (Ltd.) 
deals with this question at some length. After describing the 
advantages of the internal-combustion engine for this class of 
work, an account is given of the application of the Thomas 
transmission system to such purposes. Some test results 
obtained with a Leyland rail car embodying this system and 
‘rotary.’ Any thinking man must se? at once that to use employed on the South African Government rallwavs between 


Electrical Nomenclature. 

IN dealing with the subject of electrical nomenclature it is 
probably much easier to criticise than to propose terms 
that will be generally acceptable. Attention is drawn by 
Prof. Sirvaxus THOMPSON in our correspondence columns 
this week to the kind of difficultv that frequently arises. 
Such difficulties are largely due to the fruitfulness of one 
language in certain directions and the barrenness of others, 
or to the fact that we become accustomed to the use of an 
abbreviated term without considering whether such use is 
at all logical. Take, for example, the name ‘rotary con 
verter," which is now frequently reduced to the single word 
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Johannesburg and Witbank are given and show that a satis- 
factory service with this class of equipment can be obtained 
even under the most onerous conditions. A similar car has 
also been recommended for use on the New Zealand railways. 


“Tube” Accident in South London.—An accident, for- 
tunatelv unattended by serious consequences, occurred on 
the “ Bakerloo " railway on Tuesday morning. A train 
running southward jumped the metals at the cross-over points 
just outside the Elephant and Castle station, with the result 
that the front coach was derailed. The passengers had to 
alight and walk to the station, but the track and rolling stock 
were only slightly damaged, and a full service of trains was in 
force by midday. The accident is attributed to a fault at the 


points. 

Portable Crane Controller.—‘‘ The Engineer" gives an 
account of a novel and useful electrical appliance which has been 
evolved for controlling cranes in the loading and unloading of 
ships. It has been already applied to the control of both 
electric and hydraulic cranes. The driver stands at a con- 
venient point beside the hatchway, whence hecan see intothe 
hold. He is provided with a small drum-shaped controller 
slung from his shoulders, and he can move about freely as he 
likes. He, therefore, has the load in sight from the bottom of 
the hold until it is deposited upon the quay, railway waggon or 
barge. The controller, which is connected to the crane by a 
flexible armoured cable. is provided with two handles, one for 
controlling the hoisting and lowering motions, and the other for 
slewing. There is also an emergency button by which the 
current can be cut off and the crane brought instantly to rest. 
The crane motors are operated through a system of contactors 
which are controlled from the portable controller by means of a 
comparatively small current at a low voltage. Thus the crane 
motors may be worked from a 500-volt supply, whilst 100 volts 
only need be used in the portable controller, a small motor-gene- 
rator being placed in the crane cabin for providing the necessary 
low-voltage current. 


Electrical Resistance of Special Steels.—In a recent issue of 
the " Comptes Rendus " Mr. O. Boudouard gives tables showing 
the influence of different percentages of carbon on the electrical 
conductivity of nickel, manganese, chromium and tungsten 
steels of varving composition. In carbon steels the resistance 
increases with the carbon content, and with a constant per- 
centage of carbon a rise in the percentage of nickel increases the 
resistance considerably up to a nickel content of 30 to 35 per 
cent., which corresponds with a compound NiFe, In man- 
ganese steels the carbon content appears to have little influence 
on the resistance, the maximum being when 12 to 13 per cent. 
of manganese is present. Chromium steels, whether they con- 
tain much or little carbon, show remarkable irregularities, the 
resistance rising and falling periodically as the chromium con- 
tent increases. Tungsten steels show an increase up to a certain 
concentration, then a minimum, followed by a further increase, 
Irregularities which are not notably affected by the thermal 
treatment the metal has received. Benedict's formula for the 
conductivities of steel, expressing the conductivity as a linear 
function of the sum of the concentrations of the different ele- 
menta present expressed in terms of their carbon equivalents, is 
found to hold good for the special steels studied. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 
Latakia—Palura .................. May 26,1910  ... 


Alhucemas— Penon de la Gomora Feb, 28, 1912 


Melilla—Chafarinas ............... Feb. 28, 1912 = 
Sept. 27, 1912 


Cadiz— Teneriffe..................... Feb. 29, 1912 
Jeddah—Suakim ..... ............ Mar. 4,1912 ... — 
Chafarinas—Nemours ............ April 10, 1912 ... — 
Salonika—Lemnos  ............... April 18,1912  ... — 
Chio—Tenedos ..................... April 20,1912 ... — 
Syra—Chio (1 and 2) ............ April 20, 1912 — 
Scalamova—Samos ............... April21,1912 ... — 
Marmariza—Rhodes............... April 21,3912  ... — 
Bessika—Tenedos  ............... April24, 1912 ... — 
Poulocondore— Pontianac........ July 5, 1912 ... — 
Sharp Peak—Formosa ............ Sept. 6, 1912 Sept. 24, 1912 


Tokyo - Guam........ ......... eee Sept. 10,1912. ... 
Tangier—Cadiz ..................... Oct. 2,1912 .. — 
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Petrol-Electric 'Buses at Woolwich.—We understand that 
the London County Council have applied to the Board of 
Trade for permission to make experiments with petrol-electric 
"buses on a route extending from the Woolwich Free Ferry to 
Abbey Wood. It is proposed to make the tests as exhaustive 


as possible. 

Electric Traction on the Paris Suburban Railways.—A 
week or two ago we gave some details of the extensive electri- 
fication which is to be carried out on the Western State Rail- 
ways in the neighbourhood of Paris. *‘ The Times” Engineering 
Supplement now states that the lines to be electrified include 

| those from Paris-St. Lazare to Auteuil and Champ-de-Mars ; 
to Issy-les-Moulineaux ; to Versailles and St. Nom-la-Bretéche; 

| and to St. Germain and to Argenteuil. Later the system 1s to 
be extended from Paris-St. Lazare to Mantes and Pontoise and 
from Paris-Montparnasse to Trappes and to Orsav on the line 
under construction from Paris to Chartres by way of Gallardon. 
The electrification of the line from Paris-Invalides to Versailles 
will complete the first suburban electrified railway svstem. 


Birmingham “ Number ”’ of ** The Times.’?—On Wednesday 
last " The Times " included a special supplement dealing mainly 
with the industries which cluster round the City of Birmingham. 
It is not surprising to find that separate articles are devoted 
both to electrical engineering proper and to the electroplating 
branch ofthe industry. The latter has, as is well known, long had 
ita centre in Birmingham. The former article describes the 

works and activities of the General Electric Co., the Witton- 

Kramer Electric Tool & Hoist Co., the Electric & Ordnance 

Accessories Co., and Walker, Horrocks & Co., representative, 
; we suppose, of the whole, though there are, of course, many 
others. The latter. after an interesting historical introduction, 

deals more particularly with the development of the famous 
. firm of Elkington. Besides these two specialised articles elec- 
| tricitv also finds a definite place in the account which is given of 
the " Municipal Undertakings of Birmingham `“; here much 
good general information regarding the electricity supply and 
tramwavs undertakings 1s to be found. The same subject also 
crops up under the headings " Birmingham University " and 
" Birmingham Engineering Institutions.” while a general 
survey of engineering is given jn an article by Prof. F. W. 
Burstall, entitled ** Birmingham and Engineering." In fact, 
the whole issue is one which will well repay study bv anvone 
interested in engineering or industrial matters. 


New Mountain Railway in the Tyrol.—In November, 1910, 
the old ærial ropeway on the Kodlererberg stopped running. 
It was originally intended solely as a goods line with timber 
supports for the carrving ropes, but at a later date it also 
received a licence for the conveyance of passengers, which it 
held for about a year. In spite of its primitive construction, 
and the lack of catch and safety appliances, the traffic was 
extremely heavy, but, although no accident is on record, its 
operation had to be stopped on account of these defects. The 
owner, Mr. J. Stafller, of Bozen, however, immediately decided 
to instal a new and more efficient ærial line on the best and most 
perfect system existing, with the object of providing a con- 
venient way to the purer air above for the constant stream of 
visitors to the country under the shadow of the Schlern, Rosen- 
garten and Ortler. The new Kohlerer line, which has been com- 
pleted by Messrs. Ad. Bleichert & Co., of Leipzig and London, 
in a little over a year, starts behind a bridge on the Eisack and 
runs over 12strong iron supports to the top of the Bauerkohlern. 
The difference in level between the two stations is about 
2,155 ft.. and the length of the line about 5,250 ft. Each of the 
| cars, which are equipped with numerous catch, brake and 
| safety appliances, will carry 16 persons. Strong double steel 
wire ropes serve as track ; and double traction ropes, which are 
electrically driven from the upper station, are used for pro- 

pulsion. Ample provision in the form of signalling and tele- 
| phoning appliances 15 provided for connecting the two stations 
| and for furnishing means of communication between them and 
the cars. The trial runs, brake and catch tests. have already 
been successfully made, so that the line will probably be 


opened in the near future. 
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Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Messrs, W. Torikataand E. Yokovama contribute an articleentitled 
“ Enamelled Condensers for Radiotelegraphy " (v. 1072). 


Mr. H. H. Broughton describes a new design of Water-cooled 
Brake Drum (p. 1062). l 

Two Papers read before Section G at the recent Dundee meeting of 
the British Association are given in this issue, namely: *‘ The 
Electrical Measurement of Wind Velocity," by Prof. J. T. Morris. and 
* A New Machine for Alternating Load Tests," by Mr. B. P. Haigh 
(p. 1056 and p. 1063). 

The Report of the British Association Committee on *' Practical 
Standards for Electrical Measurements " is given on p. 1061, and of 
the Committee on '* Gaseous Explosions " on p. 1067 

At the meeting of the Iron and Steel Institute this week Mr. A. E. L. 
Chorlton described * A New Type and Method of Construction of 
Large Gas Engines " (p. 1075). 


oe 


Dudley Corporation have ccnfirmed the decision to sell their 
electricity undertaking (p. 1078). 

Leeds Corporation have referred back the proposal to let electric 
motors on hire, but various extensions of the tramway svstem have 
been authorised. and a proposal to utilise the heat from the refuse 
destructor in the generation of electricity was also carried (p. 1079). 

An abstract of the report of Mr. S. J. Watson on the Southport 
electricity undertaking is given on p. 1081. 

Important consular reports on the trade of Bavaria, &c., are 
abstracted (p. 1083). 

Municipal Loans.—Bolton Corporation are applving for per- 
mission to borrow £120,000 for a new generating station (p. 1078). 

Stoke-on-Trent Corporation have received permission to borrow 
£16.969 excess expenditure on the Corporation's various electricity 
supply undertakings (p. 1032). 

Bootle Corporation have received sanction to a loan of £41.919 for 
their electricity department (p. 1078). 


Tunbridge Wells Corporation have received sanction to a loan of 
£2,960 for their electricity department (p. 1032). 

An inquiry was held at Derby on Wednesdav into the application 
of the Council for sanction to a loan of £10,750 for extensions of their 
electricity supply undertaking (p. 1078). 

An inquiry was held on Tuesday into Dewsbury Corporation's 
application for sanction to a loan of £14.500 for extensions of the 
electricity works (p. 1078). 

Salford Corporation are applying for sanction to a loan of £25,000 
for expenditure on mains during the next two vears (p. 1031). 

Ntepnev (London) Council have decided to apply for sanction to a 
loan of £10,250 for mains ext@nsions (p. 1082). , 

Companies Meetings and Re ports.—Meetings of the Helsby Wire- 
less Telegraph Co., Suffolk Electricity Supply Co. and Cleveland & 
Durham Electrice Power Co. are reported. and abstracts are given of 
the directors’ reports of the Consolidated Gas, Electric Light & Power 
Co., of Baltimore, United Electric Tramways Co., of Caracas, and 
Welsbach Light (pp. I08C-1087). 


PERSONAL. 


We are glad to be able to state that Mr. Marconi has recovered 
the sight of his eve which was injured inan automobile accident, as 
reported in our last issue. and is making very satisfactory progress. 


APPOINTMENTS VACANT AND FILLED. 


Dublin Electricity Supply Committee advertise for a shift engineer 
at the Pigeon House generating station, Applicants must have had 
sound mechanical and electrical engineering training and must have 
held a similar position for at least a year in a three-phase generating 
station of over 3.000 kw. capacity. Commencing salary £130 per 
annum, Applications to the City Electrical Engineer. Fleet-street. 
Dublin. by noon Oct. 10. 

Mr. R. W. Paul, New Southgate. N.. requires an expert in stan- 
dardising and testing instruments and methods; and he also has 
vacancies for instrument makers, skilled in mounting, suspending 
and adjusting. See advertisement. 


Newcastle-upon-Tyne Electric Supply Co., Pandon Dene, New- 
castle-upon-Tyne, advertise for assistants for general testing work on 
meters, instruments and plant. 

The Council of the City of Liverpool invite applications for the 
appointment: of city electrical engineer. Salary £1,000 per annum, 
increasing to £1.500 per annum by increments of not less than £100. 
Applications to town clerk, (Mr. Edward R. Pickmere,) by Oct. 8. 

Applications are invited for the professorships of (1) chemistry, 
(2) mathematics and physics, and (3) mining and engineering in the 
University of Western Australia. Salary £800 per annum, with 
house, or £100 per annum as house allowance. Applications by 
Oct. 15 tu the Agent-General, 15, Victoria-street, London, S.W., or 
to the Chancellor of the University, Perth (W.A.). 


Barking Town District Council require a chief assistant electrical 
engineer. Salary £130 per annum. Applications to the Clerk by 
5 p.m., Oct. 16. 

An assistant engineer is required for Shipley Council's electricity 
works. Salary £120. Applications to the Clerk by Oct. 8. 


The Postmaster-General has appointed Mr. L. A. Marshall. LS.O., 
to be Assistant Secretary to the Post Office. 


Mr. F. Dore has resigned his position as manager of La Plata and 
Ensenada Tramway Co. and is taking up the post of manager of the 
Lima Electric Light. Power & Traction Co.'s tramways. 

Mr. G. C. J. Stuart has been appointed shift engineer at the 
Corporation's generating station, Stuart-street, Manchester. 

Mr. T. C. Hodge. Stretford, has been appointed installation foreman 
at Salford at £2. 103. per week. 

Mr. Leonard Southerns, B.A., B.Sc.. has been appointed junior 
lecturer and demonstrator in physics at the University of Sheffield, 
vice Dr. J. Robinson, resigned. 


INSTITUTIONS AND SOCIETIES. 


Association of Mining Electrical Engineers.— Mr. W. C. Mountain 
has been elected president of this Institution in succession to 
Mr. W. Maurice. 

The annual meeting of the association was held at Sheffield on Friday 
last under the presidency of Mr. W. C. Mountain. The president, after 
referring to the growth of the Association, said that mine-owners who 
used continuous-current plant had the idea that such plant was looked 
upon with disfavour by the Home Office. He was satisfied that this 
feeling was not justified and was erroneous when applied t> positions 
where it was safe to run electrical machinery at all,and he thought the 
Home Office had no intention of preventing the employment of this class 
of plant or even its extension where circumstances ma le such a course 
desirable. He said that in modern collieries, where no waste heat was 
available, a combination of steam winding with exhaust steam turbines 
was more economical than electric winding. This argument also held 
good where power could be purchased from a power company. There 
were, Moreover, many positions in pits where possibly electrical plant 
was not suitable. and here the employment of motor-driven compressors 
formed a suitable alternative. The recent legislation in connection with 
the use of electricity in mines, and also the action of the miners themselves, 
had for a time checked the progress of electric coal-cutting, but he was 
satistied that it was only a temporary matter, and that in places where 
electrical machinery could be safely run, the electrical coal-cutter had 
many advantages over the older compressed-air machine. If they were 
forced to use compressed air where electricity could be safely used, every 
coal-cutter worked in that way would cost the owners about £300 per vear 
extra, which would be a heavy handicap on the coal-owners, and would 
tend to increase the price of coal, and thereby injure the worker. In 
regard to the new rules for the installation of electricity in mines, he spoke 
with special authority. ‘Taken generally. he said, the main object and 
intention of the new rules was unquestionably to make armouring com- 
pulsory in the future, although in some cases exempted until 1920. 

The annual dinner was held in the evening at the Grand Hotel. 

East of Scotland Branch of the Association of Mining Electrical 
Engineers. —At a largely attended meeting of this Association held at 
the Royal Hotel. Dunfermline. on Friday evening last, the president 
(Mr. C. A. Carlow, Leven) congratulated the members on the large 
accession to the membership. He was. he said, anxious this session 
to have two Papers read and discussed at each meeting, and to 
stimulate the members he announced his int2ntion of awarding a 
handsome prize for the best Paper received. He would probably 
ask Mr. W. C. Mountain to oficiate as judge in the award. Mr. 
Carlow subsequently delivered his presidentiil address, in which he 
outlined reasons for the increased price of coal since 1896. The three 
most important reasons, he explained, were :—(1) More complete 
organisation of labour ; (2) the carrying on of mining operations at 
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greater depths and in less advantageous circumstances ; and (3) the 
effect of recent legislation. Under the third heading the speaker 
observed that in 1909 a committee was appointed by the Secretary 
of State to report upon the working of the then existing electrical 
Special Rules, with the result that in May. 1911. the amended Special 
Rules came into force, putting further restrictions on the use of elec- 
tricity in mines. This means of transmitting power was one of the 
best friends of the coal industry, and anyone familiar with the subject- 
as the members of the Association were, knew the extra cost due to 


the establishment of these rules. 

Institute of Metals.—Prof. A. K. Huntington has been appointed 
president of this Institute in succession to Prof. W. Gowland. I.R.S, 
who has resigned owing to ill-health. 

Junior Institution of Engineers.—This Institution recently paid 
a visit to the Fairfield Works of Messrs. Bryant & May, match manu- 
facturers, at Bow. Assembling at the Fairfield-road entrance to the 
works, the party were shown over the main building. which com- 
prises five floors over a basement. There is in addition a power 
house of one story, with a chimney shaft 125 ft. high, and two 
wings. The motive power for the machinery and lighting the 
factory is generated by two 225 kw. dynamus, direct-coupled to two 
high-speed triple-ex pansion engines, supplied with superheated steam 
from four Stirling water-tube boilers, together capable of furnishing 
over 30,000 lb. of steam per hour. Special care has been taken to 
provide the best ventilation, heating, dining rooms, cloak rooms, 
lavatories and other arrangements for the comfort of the workpeople ; 
the company claiming that this new factory is the most up to date 
and efficient of all match factories, surpassing in some of its details 


even its own factory at Liverpool. 


Municipal Tramways Association —West Ham Conference.— At the 
annual business meeting of the Association last Friday. at which 
Mr. H. E. Blain presided. Mr. A. R. Fearnley. general manager of the 
Sheffield Corporation Tramways. was elected president for the 
ensuing year. Next year’s conference of the Association will con- 
sequently take place at Sheffield. Councillor A. T. Bescoby. vice- 
chairman of the Sheffield Tramways Committee, assured the mem- 
bers that they would get a hearty welcome to that city. Alderman 
H. Linsley, Mayor of Salford. was elected vice-president. Mr. C. J. 
Spencer (Bradford) was re-elected honorary secretary. The accounts 
of the Association for the past year show a deficit of £240, mainly 
due to expenditure in connection with the Rail Corrugation investi- 
gations; and a proposal was made to increase the annual subscrip- 
tion of local authorities to five guineas in order to provide funds for 
the continuation of the inquiry. An amendment was. however, 
carried to the effect that the various local authorities should be asked 
to contribute to the cost in proportion to their gross revenue. The 
question of obtaining a more equitable distribution of the cost of road 
maintenance, &c., was referred to the Executive Committee. with 
power to act. The taking of action for the amendment of the Light 
Railways Bill now before Parliament was also left in the hands of 


that Committee. 
The “25 '* Club.—The next dinner of this club will take place at 


the Waldorf Hotel, Aldwych, London. W.C., on Wednesday, October 
30, at 7.15 for 7.30 p.m. 


EDUCATIONAL NOTES. 


University of London, University College. — A course of post-graduate 
lectures on electromagnetic waves and the theory of electrons will 
be delivered by Prof. J. A. Fleming. F.R.S., on Wednesdays. at 5 p.m., 
beginning November 6th. The fee for the course is £1. 11s. 6d., and 
applications for tickets of admission should be made to the secretary, 


Mr. Walter W. Seton. 
The course, which will comprise six or seven lectures, is intended for 


electrical engineers chiefly concerned with telegraphy, telephony and 
wireless telegraphy. It is preliminary to a course on radiotelegraphy in 
the following term, details of which are given below. Those attending 
the class are assumed to have an elementary knowledge of the differential 
and integral calculus and of elementary electrical theory. ‘The following 
is a summary of the lectures : Lecture /.—Properties of Scalar and Vector 
fields and the elements of Vector analysis. The principal Vector opera- 
t rsand their physical significance. The Gradient and Divergence of a Vec- 
tor. "he Divergence Theorem. ‘The Curl of a Vector. Lamellar and Sole- 
neidal Fields. Gauss? Theorem. and its physical interpretation. 
Lecture 1H.—'lhe fundamental Equations of the Electromagnetic Field. 
The Laws cf Faraday end Ampere and their mathematical expression. 
The Maxwellicn Equations and the relation of Electric and Magnetic 


force. The solution of the fundamental equations. Lecture 1.— The 
Poynting's Theorem and its 


properties of the Electromagnetic medium. 
applications, The Theory of Potentialy. Segler and Vector Potentials 
and their relations to the corresponding Forces. Helmholtz's ‘Theorem. 


The Field Equations.  c£er- 
The effect of the motion 
The complete det er- 


The energy of an Electromagnetic Fidd. 
ture 1V.— "The Electronic ‘Theory of Electricity. 
of an electric charge in creating a magnetic-field. 
mination of the electric and magnetic circumjacent fields for various 
velocities. The production of an electromagnetic wave by an alteration 
in the acceleration of &n electron. ‘The radiation of the energy of an 
Lecture V.—The production and properties of Hertzian Elec- 
tromagnetic waves. The production of en oscillatory electric current 
and oscillatory discharge of & condenser. The Hertzian oscillator and its 
The oscillations of an cleetron and the Field of a Hertzian 
‘The graphical representation of the Hertzian Field. The 
Equations for the lines of Force. ‘The radiation of energy from a Hertzian 
oscillator. ‘The damping end decrement of the oscillations. Open end 
Closed oscillators. Lecture VI.— he Electronic theory of Matter and of 
Electricity. The determination of the electronic charge. The mass and 
charge of an electron. The ratio e/m determined by Sir J. J. Thomson 
and others. The explanation of the chief phenomena of Electricity in 
terms of the electronic theory. Electric conduction, electrolysis and 


electric discharge. 

A further course of post-graduate lectures on electric wave 
wireless telegraphy will be delivered by Prof. J. A. Fleming, on 
Wednesdays at 5 p.m., beginning Jan. 22, 1913. 

The course, which will comprise six or seven lectures, is intended for 
telegraphic and telephonic engineers and radio-telegraphists to enable 
them to follow the most recent investigations in the theory and practice 
of wireless telegraphy. It will be assumed that those who attend this 
course have attended the course on electromagnetic waves given in the 
previous term, or at least possess equivalent knowledge. The fee for the 
course is £1. lis. 6d. Applications for tickets of admission to be made 
to the secretary, Mr. Walter W. Seton. 

The following is a summary of the lectures: Lecture J.—The general 
principles of the apparatus emploved in radio-telegraphy ; the trans- 
mitter and receiver analysed; the construction and properties of the 
&nienna ; the elementary theory of the antenna; the effect and function 
of the earth on radio-telegraphy ; the propagation of electromagnetic 
waves over the earth. Lecture. 1H.—'lhe radiation efliciency of an 
antenna; directive radiation; the directive antennw of Marconi, 
Bellini and Tosi, and experiments of Kiebitz: the damping and decre- 
ment of antennw: relative advantages of various forms of antenna, 
umbrella, fan and multiple ; the practical construction of large antenna. 
Lecture [11,—The detection of electromagnetic waves: discussion of 
various modern forms of wave detector ; the reception circuits ; elimina- 
tion of disturbances; the effect of davlight on radio-telegraphie com- 
munication ; effect of wave-length on propagation; various forms of 
reception circuit and reccivers emploved ; tuners and eliminztors, 
Lecture 1V.—Wadio-telegraphie measurements; the penetration of a 
current into a conductor; high frequency resistance end inductance ; 
frequency and wave meters; determination of resonance curves and 
decrement; energy losses in radio-telegraphic apparatus; practical 
measurements required. Lecture V.—' Ihe design and construction of 
apparatus for radio-telegraphy for small and large stations; the spark 
discharger ; various forms of discharger and their properties; the 
impact discharger; the high-frequency alternator and transformer ; 
tvpes of condensers and modes of charging; the arc generator. Lecture 
V[.—Discussion of some unsolved problems in radio-telegraphv ; the 
effect of earth curvature ; diffraction of electric waves ; the obstacles to 
long-distance transmission; atmospheric and daylight effects; the 
problem of the production of undamped oscillations ; radio-telephony. 


East London College.—In the Faculty of Engineering an interesting 
course of lectures on the management of public electric supply under- 
takings will be delivered by Mr. A. Hugh Seabrook. M.I. E. E., com- 
mencing on Monday, October 14th, at 6:30 p.m. The lectures are 
noteworthy as being the first of their kind to be given by a supply 
engineer of eminence at an educational institution. 

The lectures will deal with the broad aspects and responsibilities of 
management of publie services, with special reference to electricity 
supply, the relations between public services and the public, &c. They 
will deal also with the staff and emplovés of modern electricity under- 
takings and the departments to be housed at the head office, including 
that of the general manager and engineer, the secretary and accountant’s 
department, and also the generating station staff, sales department, &c. 
The fee for the course is £1. Is., but members of central station staff: 
under 25 years will be admitted for 10s. 6d. Full particulars of the 
course and other special courses at the College may be obtained from 
the principal (Mr. J. L. S. Hatton, M.A.), East London College, Mile 


End-road, London, E. 


Some notes in regard to courses of instruction at the universities 
and technica! colleges will be found on p. 1084. 


electron. 


properties. 
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THE ELECTRICAL MEASUREMENT OF WIND 
VELOCITY.* 


BY PROF. J. T. MORRIS. 


Summary.—The author details à method of measuring wind velocity 
in which an electrically heated wire is kept at a constant temperature 
when exposed to a current of air. The square of the power required to 
keep the temperature elevation constant is nearly proportional to the 
velocity of the air current. Experiments carried out on this subject 
are described and some results are given. 


The accurate determination of the velocity of wind in aerody- 
namical experiments is of great importance where the object is to 
obtain rigid laws from a series of experiments. 

As is well known, the usual means adopted to determine the 

velocity of air currents is the Pitot tube and tilting water gauge. 
This apparatus has been the subject of many experiments, and in 
the hands of Dr. Stanton, and Messrs. Fry and Tyndall and other 
experimenters, working with exceedingly uniform currents of air, 
it has vielded excellent results. The Pitot tube and gauge method 
requires the use of a dynamic tube set facing the wind, and a static 
tube with the plane containing its orifice set at right angles to the 
plane of the dynamic tube. Tubes conveying the two pressures— 
i.e., the dynamic and static heads—are brought to a differential 
water gauge, which measures the difference of pressure. and this 
has been shown to be approximately proportional to the square of 
the velocitv of the air current over wide ranges. How accurately 
this proportionality holds is, in the author's opinion, a matter for 
further experiment. 
m The method to be described below is one in which the power 
is measured which is required to keep an electrically heated wire at 
a given temperature above that of the air current, the square of the 
power required to keep the temperature elevation constant being 
nearly proportional to the velocity of the air current. The present 
author, working in conjunction with his friend, Mr. A. P. Thurs- 
ton, B.Sc., has spent a considerable amount of time during the 
past 2} years in measurements on the aerodynamic resistance of 
rods, bars, struts and wires in a current of air. Results of these 
measurements have been published in the ‘‘ Journal `” of the Aero- 
nautical Society of Great Britain (‘‘ The Aerodynamic Resistance of 
Bar, Struts and Wires,” by J. T. Morris and A. P. Thurston, the 
“ Aeronautical Journal," April, 1911). 

In these experiments the Pitot tube was used in order to obtain 
the velocity of the air current. The conclusion has been forced 
upon the author that for really accurate work the method of measure- 
ment Jeaves considerable room for improvement. It should be 
observed that the use for which the Pitot tube is peculiarly suited 
is the determination of wind velocity at a point. But as an average 
of the wind velocity over a specimen is often wanted, if the air- 
current velocity is not sensibly uniform, the Pitot tube will yield 
rather by chance than by design a rigidly correct value. 

Further, it should be noted that, though the Pitot tube method 
is bv nature a point method, yet the static pressure tube cannot 
possibly be fixed at the same point as the dynamic tube, owing to 
the disturbing effect of the dynamic tube on the air current. There- 
fore, it would seem that for really accurate results the Pitot tube 
can only be used in experiments where the air current is really 
uniform in velocity, and this also implies the condition that the body 
to be experimented upon must not alter appreciably the velocity of 
the air current. For wind tunnels it is a difficult and also expensive 
matter to satisfy these requirements. The author believes that at 
the National Physical Laboratory a very close approximation to 
these ideal conditions has quite lately been made, from which it is 
to be hoped that accurate experimental data will in time be obtained. 

But where the air current is at all fluctuating, and, indeed, even 
in those cases in which the body to be experimented upon itself 
causes the stream of air to break into ‘‘ non-streamline " flow, an 
apparatus giving the average value of the velocity would appear 
to have a larger field of usefulness. It is conceivable, too, that it 
might be more suitable for the majority of purposes. 

Various experimenters have suggested the possibility of utilising 
the fact that an electrically heated wire cools when in a current of 
air at a rate which is dependent on the velocity of the air current. 

In order to make use of this fact for the purpose of the measure- 
ment of wind velocity a knowledge of the laws connecting these 
quantities is essential. These have been thoroughly investigated 
bv Dr. Kennelly and Messrs. Wright and Van Bylevelt, and their 
results are published in a Paper entitled " The Convection of Heat 


* Paper (slightly abbreviated) read at the meeting of the British 
Association at Dundee, September, 1912. 


from Small Copper Wires," “ Trans. Amer. Inst. of Electr. Eng.,” 
Vol. XXVIII., Part I.. 1910, pp. 363-397. These experimenters 
enunciate the following laws as a result of their investigations for 
conditions of forced convection on a thin wire :— 

1. The linear convection is proportional to the temperature 
elevation of the wire at the same wind velocity. 

2. Under varying wind velocities, within the range of 200 cm. 
and 2,000 cm. per second (4-5 and 45 miles per hour), the linear con- 
vection increased as the square root of the wind velocity. 

These investigators also throw out certain suggestions for the 
application of these laws to automatic recording anemometers. 

.The present author, having approached the subject from the 
aerodynamical point of view, has tried experimentally a number 
of different electrical arrangements for measuring wind velocity. 
These may be briefly summarised as follows :— 


(a) A wire of high electrical resistance temperature coefficient 
suspended in the air current connected in series with an ammeter, 
supplied with direct current at constant voltage. 

(b) A simple Wheatstone bridge (made with alternate “arms ” 
of the material having high temperature coefficient and the remaining 
two "arms " of manganin) suspended in the air current having a 
constant voltage applied to it where the battery is usually con- 
nected, and a millivoltmeter connected in the galvanometer's usual 
position. 

(c) A modification which arises directly from (b)—1i.e., that of 
using only half of the Wheatstone bridge and taking the wire from 
the millivoltmeter to a suitable intermediate point on the cells used 
for supplying current to the arrangement. 

(d) The same arrangement as in (b), but, instead of a constant 
voltage being supplied to the terminals of the bridge, such current 
is passed through the bridge as to maintain it in balance, and this 
current is measured. 

It will have been noted that one of two effects is made use of 
to produce an effect which is dependent on the velocity of the air 
current. Either, as in method (a), a constant voltage is maintained 
at the terminals of the electrically heated sensitive wire, and its 
resistance drops as the air current increases, because its temperature 
falls, or, as in method (d), the resistance of the “ sensitive " wires 
is kept constant, and therefore their temperature, by the experi- 
menter adjusting the current flowing through the bridge, so that it 
compensates for changes in the rate at which heat is carried away 
from the '' sensitive ` wires owing to alterations in the wind velocity. 


Considerations affecting the Choice of the Material to use for the 
* Sensitive ` Wire.—In order to avoid the use of delicate apparatus, 
it is desirable to use a material having & high electrical resistance 
temperature coefficient, but at the same time the surface of the 
material should not readily oxidise nor should it melt easily. In the 
course of the experimental work the following materials have been 
tried: Tinned iron, tinned copper, nickel, tantalum and platinum, 
and some of their physical constants are given in the adjoining 
Table I. 

Table I.—Constants of Materials for Hot Wires. 


Electrical resistance 


Material. Melting point, temp. coefft. per cnt. 
approx: per deg. Cent. 

DOOR aerae Rie AO 1.505 0-62 

COPPER  Slsrmssteteivas eror. 1.062 (428 

Niukblhus eiii iei vr rtiau ces 1,450 0:27 commercia! 
0-62 electrolytic 

Tantalum .................. 2,910 0:33 

Platinum  .................. 1.730 0:38 

Tungsten 2,950 0-51 


—————— MÀ ———— '——— — ÁO (€ — Ma — OR MAR E MEER 


Iron and copper were used first, and, though both were tinned, 
the brightness of the tinning diminished during the course of some 
days, and so both were abandoned in favour of other materials. 
Nickel in the form of commercially pure wire was obtained from 
Messrs. Johnson, Matthey & Co., but was found to have an exceed- 
ingly low resistance temperature coefficient, as was rather to he 
expected, and so it was put on one side. (It is possible that elec- 
trolytic nickel would be quite a satisfactory material to use if it were 
readily obtainable, as it has a temperature coefficient equal to that 
of iron.) 

The next material to be tested was tantalum, taken from a 50- volt 
traction-type lamp; but this after some trials was discarded. owing 
to the difficulty of making a really sound and permanent electrical 
joint. It is probably well known that in most of the wire-dr2wn 
tantalum and tungsten lamps no solder is employel to make the 
junction between the leading-in wires and the filament, and it is a 
fact that the resistance of many of these wire-drawn lamps 15 not 
rigidly constant at a given temperature. It was for this reason that 
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tungsten was passed over, though, could this difficulty be overcome, 
it might prove an admirable material to use, as its melting point 
is so high and its temperature coefficient lies half way between that 
of iron and copper. 

The last material to be experimented with was platinum. Some 
pure platinum wire of Nos. 36 and 40 S.W.C. gauge was obtained 
from Messrs. Johnson, Matthey & Co., and this materia! was found 
to be well adapted for the purpose in view, as it has a fairly high 
melting point, a reasonably large temperature coefticient and does 


-not oxidise. 

General Arrangement of Apparatus.—The wind tunnel which is 
-erected at the East London College Aerodynamical Laboratory 
was used in these experiments. It will be unnecessary here to give 
a complete description of it. Full details are given in the '' Aero- 
nautical Journal " of April, 1911, pp. 65-69, in a report presented 
by Mr. A. P. Thurston. It is a vertical wind tunnel, its cross-section 
being 4 ft. by 1 ft. 

The Pitot tube used has been also already described by the same 
author in the “ Aeronautical Journal," April, 1912, pp. 119-120. 
Its most noteworthy feature is that the axis of the static tube is 
in the same plane as that which contains the orifice of the dynamic 


tube. 
The velocity from this arrangement is given by the equation 


V=V 2h, 
where A is the difference in pressure in the two tubes (in feet of air 
at the temperature, and the statical pressure in the tunnel), g is the 
acceleration due to gravity, V is the velocitv of the air current in 

feet!per second. Taking the constants of the apparatus, g as 32-2 ft. 
per sec. per sec., and the density of air 0-00122, then 


Veet /see. = 12 74//mm. lift of nut of tilting water gauge ; 


-or, in miles per hour, 
Vintiesshour= 8:60 V mm. lift of nut of tilting water gauge. 
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Wind Velocity. 
Fic. 1. 


Throughout the experiments to be described below, simultaneous 
measurements were made of three quantities. 

1. The water gauge connected to the Pitot tube. 

2. The aerodynamical pressure on a brass tube à in. in diameter 
and 18 in. in length. placed in the wind tunnel. 

3. The reading on the ammeter, which is connected to the elec- 
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arms being of manganin or other material having a negligible 
temperature coefficient, the bridge being suspended as in the 
previous case in the wind tunnel. The results obtained on a typical 
experiment are shown graphically in Fig. 2. This method is similar 
to the former one in its advantages and disadvantages. 

Constant Temperature Bridge Method (d).—On examination it will 
at once be seen that methods (a), (b) and (c) possess the merit that 
they are capable of being made to give directly the value of the 
velocitv of the air current; the instrument would in each case, 
however, require calibrating throughout its whole range. This is 
due to the fact that when the velocity of the air current changes the 
temperature of the wire does so also, and therefore the radiation losses 
alter, and the convection losses also alter, and not in an easily 
determinable form. It was therefore decided to test an arrange- 
ment in which the temperature of the ''sensitive " wire could be 
kept constant. Practically all the remaining work was done with a 
simple form of Wheatstone bridge with the ‘sensitive " hot wires 
working at a constant temperature. 

It will be advisable here to describe the various modifications 
which the author has employed. Altogether four different bridges 
have been used, the sensitive arms being thin platinum wires and the 
constant arms being in all cases 6 in. of manganin wire of No. 30 S. W.G. 


Table II.—Details of Bridges Used. 


Approx. ; 

Number. Gauge of wire. Length. temp. pensi 8 
rise. 

Bridge E .Í No. 40 platinum wire} 3 in. 43? cent. | 0-84 amps. 

Bridge F ..| No. 40 platinum wire! 213 in. 71? cent. | 1-28 amps. 

Bridge G ..| No. 40 platinum wire| 21 in. 100? cent. | 1-55 amps. 

6-9 in. — 1-8 amps. 


Bridge H ..| No. 36 platinum wire 


The current given in the last column is the total current which 


30 


e PD 
=} 
10 Miles per Hour. 


20 Miles per Hour. 


“Out of Balanc 


0 1:0 2:0 
Wind Velocity. 


Fic. 2. 


must flow through the bridge in'order to bring it into electrical 
balance when only natural convection is acting. 
above bridges is subjected to an air current travelling at a rate of 
40 miles per hour, it requires some seven to nine times the electrical 


power to keep the bridge in balance. 


When any of the 


The electrical apparatus which was used in all the tests was an 


trical device fixed in the air current. 


Details and Results of Method (a).—In this method a tinned copper 


or tinned iron wire was suspended in the air current about 6 in. 
The copper or iron wire 


being connected in series with an ammeter and supplied with direct 


above the brass tube and the Pitot tube. 


current at constant voltage from two secondary cells. The tinned 
copper wire was of No. 38 S.W.G., and the iron wire a 6 in. length 
of No. 30 S.W.G. An example of the results obtained for both 
the copper and iron wires are given graphically in Fig. 1, in which 
the connection is shown between the current in amperes and the 
velocity as given by the Pitot tube. 

It will be noticed that for high velocities the current readings are 
much compressed, hence it would be advisable to employ a hot wire 
àmmeter or other instrument which has an open scale at high 
readings. Such a method as this possesses the advantage that the 
velocity could be read off directly from the instrument, though the 
degree of accuracy obtainable would be limited. 

Results of Method (b).—This method consists of a simple Wheat- 
stone bridge with opposite arms of tinned iron wire, the intervening 


8-volt battery yielding currents up to 6 amperes, a Siemens dynamo- 
meter through which the total current passed, a special carbon plate 
rheostat (having plates 14 in. square) to control the current, and an 
Elliott moving coil ammeter of the switchboard type (whose shunt 
had been removed, so that it could be used as a low-reading volt- 
meter) to ascertain when the bridge was in balance. As the resis- 
tance of the bridge was kept constant, the reading on the Siemens 
dynamometer was directly proportional to the power used in the 
“ sensitive " wires. Now, it is the square of this power that Dr. 
Kennelly has shown (subject to a small correction) is proportional 
to the velocity of the wind which is cooling the wire. 

The method of operation was as follows: The speed of the fan 
producing the air current in the wind tunnel having been adjusted 
to any desired value, the carbon plate rheostat control was altered 
until the Elliott moving coil instrument indicated zero voltage. 

The reading of the Siemens dynamometer then gave the square 
of the current passing through the bridge. This quantity was noted, 


39 


and at the same time the aerodynamic resistance of the 18 in. length 
of jin. brass tubing and also the Pitot tube measurement. 


Great 
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care was taken to make these three measurements simultaneously. 
The low-reading voltmeter was found to be an excellent indicator 
of the steadiness of the air current. For operating this bridge 
8 volts were used, and it was found that there was no risk incurred 
if the fan were shut down without altering the resistance in series 
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with the bridge. though the bridge was in balance for the highest 
wind velocity (40 miles per hour). This is one of the advantages of 
using platinum. In some preliminary trials à copper-wire bridge 
burnt out in this way. 
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In order to bring the platinum}manganin bridges into a constant 
state, prior to any measurements being made they were anneuled in 
position in the wind tunnel by passing the current through them 
requisite to bring the platinum wires up to à dull red heat. 

In Fig. 3 the results of the above test and similar ones on the other 


three bridges are shown graphically. The square of the dvnamo- 
meter reading (proportional to watts squared) being set out against 
the square root of the aerodynamic resistance of the brass tube, 
this latter quantity being known to be approximately proportic ned 
to the wind velocity. 


It will be seen that the curves obtained are close approxim::ions 


to straight lines ; further, that the curves for the three No. 40 wires, 
if extended, meet on the horizontal axis at a point 0-6 unit behind 
the zero; the curve for the No. 36 wire at 0-15. On the same 
diagram, Dr. Kennelly's results are represented by the dotted straight 
lines, the horizontal scale in this case being actual velocity centi- 
metres per second. The intervening figures in the horizontal scale 
refer to this latter curve. 


In Fig. 4 the present author's figures are set out in terms of the 


square root of the readings of the water gauge connected to the 


pn———————— SS 


390 : 
0 72 14:4 21:6 28.8 36 0 
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Pitot tube. This is generally accepted to be rigidly proportional 
to the velocity of the air current. Again practically straight lines 
are obtained. <A further examination shows that for the No. 40 wire 
used, 

velocity in miles per hour + 1-8— const. x watts.? | 


This velocity of 1-8 miles per hour includes the radiation losses and 
the natural connection which occurs when no external source is 
causing the surrounding air to move. For a wire of given diameter 
this quantity appears to be a constant, though the temperature 
elevation be varied from 43°C. to 100°C. This is in accord with 
Dr. Kennelly's results. 

In Fig. 5 is presented tho relation between the ratio of velocity 
by Pitot tube to the square root of the aero resistance and the wind 
velocity. If the resistance of the brass tube were directly propor- 
tional to the square of the wind velocity. this should be a horizontal 
straight line; but it indicates the fact that as the velocity decreases 
from 36 to 10 miles per hour the resistance of the brass tube is 
decreasing faster than the square to the extent of 5 per cent. 


Revs. per Min. of Fan. 


Miles per Hour. 
8 


2-0 
Wind Velocity. 


Fic. 6. 


The next point to be investigated was the behaviour of th^ con- 
stant temperature bridge at velocities of 5 miles per hour and ine 
Unfortunately, the Pitot tube and tilting gauge which was being use 
was not capable of giving reliable results much below 9 mi 2s ber 
hour, and hence it is not possible to give actual measurements : 
the velocities; they have, however, been obtained approximately 
by inference. 

"Fig. 6 shows graphically the connection hetween speed of fan a 
wind velocity ; this shows that the wind velocity 1s close!y Pe 
| tional to the speed of the fan. In the same curve the connect.on 
given between the hot-wire wetts and the wind velocity. 


thanks to Mr. A. P. Thurston, B.Sc., 
and help rendered during the course of the experiments. 
also acknowledge gratefully the assistance which has been given him 
in the experimental work by Messrs. E. E. Farrant, D. Lewes, C. 


Wright and G. N. Hurst. 
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The succeeding Fig. 7 gives a magnified representation of the 
relation of the speed of the fan to the hot-wire watts. An unstab'e 
part of the curve will be noticed at a velocity of perhaps half a mite 
‘per hour. This is possibly due to the unstable way in which the 
upward gentle natural-connection current is met by the down- 
coming air current due to the fan. Above $ mite per hour the 
Siemens dvnamometer readings are quite definite, and at high 
velocities the precision with which the dynamometer reading: can 


. be set is quite remarkable. 


The corrections which should be introduced for changes in baro- 
meter, temperature and moisture in the air are sti!l subjects for 


further investigation. 


In conclusion, it appears that the constant temperature bridge 
method of determining wind velocities is capable of considerable 
accuracy over a range well under 1 mile per hour up to at least 
40 miles per hour. It has the advantage that it is not necessary for 
the observer to be constantly watching the relative position of a 
meniscvs of water and a * hair-line " in a telescope, as in the Pitot 
tube method ; for the 
eve can be utilised to 
assist in making other 
observations whilst 
glancing at intervals 
at large-sized move- 
ments on a switch. 
board instrument. 

It is, perhaps, still 
an open question 
whether the constant 
temperature bridge can 
be calibrated once for 
all throughout the 
whole of its range, or 
whether it would be 
necessary to calibrate 
it at intervals by tho 
Pitot tube. But. how- 
ever this may be. the 
~ 40 + 80 +160 author submits that, 

Revs. per Min. of Fan as a means of indicat- 
Fia. 7. ing the nearness of 
: approach to constancy 


98 Miles per Hour 


300 


624 Miles 
per Hour 


Hot-wire Watts 


of an air current, and also in its use for maintaining a constent 


velocity of air flow. it is much more satisfactory to use then the 
Pitot tube and water gauge. 
The above experiments were carried out at East London Colicge 
in the Aerodynamical and Electrical Engineering Laboratories. —— 
The author would take this opportunity of expressing his grateful 
for much valuable criticism 
He would 


THE SIEMENS-SCHUCKERT THREE-PHASE COMMU- 
TATOR MOTORS.* 


BY M. SCHENKEL. 


Summary.—TVhe Paper contains a general description of the theory, 
construction and method of working of the three-phase series commu- 
tator motor. Afterdiscussing the limitations associated with the ordinary 
three-phase series motor with a single set of brushes, the author passes on 
to show how Siemens-Schuckertwerke have overcome these difficulties 
by using a double set of brushes—the one fixed and the other movable— 
made by splitting up the single set into two equal parts. Lastly. nume- 
rous examples are given showing the uses to which these motors can be 


put.t 


In bringing the three-phase commutator motor on the market, the 
Siemens-Schuckertwerke (abbreviated hereafter to S.S.W.) have 
developed a type due to Górges, who, as chief engineer at Messrs. 
Siemens & Halske, in 1891, built a small experimental motor for 


* Paper read before the Ele ‘ktrotechniseher Verein. Abstracted from 
the “ E.T.Z." 

f Readers who are closely interested in this recently developed machine 
would do well to S to the articles by Rüdenberg (sce THE ELECTRICIAN, 
April 7, July 21, 1911), who has done much towards developing the 
theory of the three- phase commutator motor; also to the article by 
Meyer (see THE ErkcTRICIAN, February 2 and 9, 1911), where much 
useful information respecting the field of application of these motors is 
given.— Ep. £. 


the Frankfort Exhibition. Since that time, the induction motor 
has been fully developed and its capabilities and limitations deter- 
mined. It is with the object of overcoming some of the latter that 
the three-phase commutator motor became a practical necessity. 


Construction and Connections.—The stationary part, the stator, is 
identical with that of an ordinary induction motor. The revolving 
part, the rotor, resembles the armature of a continuous-current 
machine, and is provided with a commutator. The brush gear differs 
from that of a continuous-current machine, however, where there are 
only two brush spindles per pole-pair ; for in the type of motor we 
are now considering there are three spindles per pole- pair, one for 
each phase. 

All three-phase commutator motors are built in this way, while 
their characteristics depend entirely on the way in which the machine 
is connected. In the series type, the three ends of the stator winding 
are not joined together to form a neutral point, but are connected to 
the rotor brushes, as shown in Fig. 1. In this case, the mains are 
connected to the motor through a transformer, whilst Fig. 2 shows the 
transformer between the stator and rotor, which makes it possible to 
wind the stator for high pressure, like the stator of an induction 
niotor, and at the same time provide the necessary low pressure for 
the commutator. "The pressure for which the rotor is wound depends 
on conimmutation, and for each size of motor there is one pressure that 
is best. To satisfy this requirement a transformer is always used, 
even with low terminal pressures. ‘The arrangement with the trans- 
former between the rotor and stator, as in Fig. 2, enables a smaller 
transformer to be used than with the arrangement shown in Fig. 1. 


bi Ia. 1l. —MoToR WITH TRANSFORMER BETWEEN MAINS AND STATOR, WITA 
SINGLE NET OF BRUSHES. 


In addition to these two arrangements, two other modes of con- 
nection, in which the brushes are divided into two sets, have been 
patented and are used by S.S. W. To distinguish these from the 
former, Which have only a single set. of br ushes, thev are referred to 
as having a double set of brushes. The number of carbons required 
is the same in the two cases. Fig. 3 shows the arrangement of a 
motor with a double set of brushes and the transformer betwecrt the 
mains and the stator; whilst Fig. 4 shows the same type of motor 
with the transformer bots een the stator and the rotor. Here, again, 
the transformer in the latter case is smaller and therefore cheaper. 
Usually, one set of brushes is fixed whilst the other is movable, 
although it is also possible to have the two sets move together. 


The Commutator and its Influence on the Motor.—We now come to 
consider the output of these motors with respect to their size. There 
are three questions of importance to be taken into account :— 

1. How large must the stator and rotor proper be for a given 
output ? 

2. How large must the commutator be ? 

3. How does the commutator affect the cfficieney ? 


The first question is easily answered. In the ordinary induction 
motor. the rotor and stator currents form the field of the motor, 
which, together with the rotor currents, provides the torque. "The 
rotor currents are here produced by induction from the stator. In 
the present motor, current is supplied to the rotor at the brushes. 
Since this, however, has no important effect on the flux or the torque, 
the three-phase series motor yields the same output as the induction 
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motor, neglecting refinements. Thus we can say that the output of 
both types is the same. 
Coming to the other questions, we shall only consider those motors 
which are provided with commutators large enough to enable then 
" to start up under load. The following simple formula for the size of 
the commutator can be deduced for the three-phase commutator 
motor, just as for single-phase commutator motors, to which it also 
applies :— 
HP ¢ 88,300 


Es bee 2 
nun h.m.ey . Bg 


lyDy — , 
where D xk — diameter of commutator in centimetres, 
ly — active length of commutator in centimetres, 
. HP —output of the machine in horse-power, 
n--speed in revolutions per minute, 
c=frequency, 
nr= efficiency of the rotor, 
h=number of brush spindles, 
m=maximum number of commutator bars short-circuited 
by a brush at any instant, 
eg = pressure between two adjacent segments at starting, due 
to normal flux, 
Bp current density under the brushes in amperes per sq. cm. 


It will be noticed that in this formula all the factors are either given, 
e.g., output, speed, frequency; or vary within very close limits, such 


BETWEEN 


AND Rotor, WITH 
SINGLE SET OF BRUSHES. 


BETWEEN STATOR 


as the rotor efficiency (0-9 to 0-96); or must not exceed certain limits, 
‘such as the product m.ex or the current density Bp. Only the 
‘number of brush spindles is not fixed straightaway. 

The following important results are deducible from the above 
formula :— 

1. Since HP/n occurs in the formula, the contact surface of the 
commutator is proportional to the torque of the motor. 

9. The surface increases directly with the frequency. 

3. To utilise the commutator to the best advantage, as many 
„brush spindles as possible must be used. l l ; 

In the three-phase commutator motor the maximum number o 
‘brush spindles A is determined by the number of poles. It is seen, 
therefore, that the contact surface of the commutator 1s given directly 
by the output of the motor, and for every commutator machine there 
must be a quite definite l,.Dx-. In order to reduce the size of the 
commutator, the formula shows that carbons must be used that 
admit of m.e and 8g being made high. Taking the present average 
values of the latter, it is found that at synchronous spera the contact 
surface yD, required per horse-power 18 about 10 cm?. Thus, in a 
300 H.P. motor, ly Dy, — 3,000 cm’, or, say, a diameter of 100 cm. and 
a length of 30cm. The commutator, therefore, is cen to be large pue 
expensive ; moreover, it pua necessary to see what effect the 

r : iction has on the efficiency. l 

gi ane dio commutator losses, i.e., both mechanical and 


electrical losses, by Wy, then we have the following relation :— 


W __HP : (TK | 463P 9^ 423-178 watts, 
K NR CK 4 Bn UK 
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where r, =the commutator pitch in centimetres, 
Pg= the specific brush pressure in kg/cm?, 
„=the coefficient of friction of the brushes (0-2-0-35), 
Ap- the pressure drop at the brushes due to the current enter- 
ing and leaving the commutator (1-6-2-5 volts). 
ty =the peripheral speed of the commutator in m/sec. 

This formula at once shows in what way the commutator losses 
can be reduced. Thus the segments must be made as narrow as 
possible and the speed as high as possible. At first sight, it seems 
strange that the commutator losses should be reduced by increasing 
the peripheral speed. It must be remembered, however, that high 
speed means a large diameter with several segments, in consequence 
of which the pressure is increased and the current falls, and along 
with it the copper loss and the requisite brush surface. Hence, 
whilst the friction losses remain constant at the higher speed, the 
total losses are reduced. In Fig. 5 are shown average values of the 
commutator loss per horse-power as a function of the speed. Since 
both the contact surface and the losses depend on the horse-power, 
it is possible to speak of the “ efficiency of the commutator,” which 
can be defined as follows :— 

Output of motor 
Output of motor + commutator losses’ 

These values are shown in Fig. 6 and must be multiplied by the 
efficiency of the motor to obtain the overall efficiency. The curves 
show that the efficiency of the commutator seldom exceeds 0-96, and 
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consequently reduces the efficiency of the motor by at least 4 per cent. 
This makes it necessary to keep the efficiency of the motor proper as 
high as possible, though the overall efficiency will always be found - 
to be somewhat lower than that of the induction motor. It is seen 
that small motors which cannot be built for high commutator speeds 
are seriously affected by the commutator losses. . 


100 


80 m] ec. 


t 
È. 
Fic. 5.—SPEcIFIC CoMMUTATOR LOSSES FOR 50-CYCLE MOTORS. 


The two formulæ give a clear idea of the commutator dimensions, 
whilst the effect of the commutator on the construction of the 
machine is easy to trace. This is a case where the dimensions of 
a part of the machine are practically fixed with mathematical exacti- 
tude and leave the designer very little freedom. 


(To be concluded.) 
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REPORT OF THE BRITISH ASSOCIATION COMMITTEE 
ON EXPERIMENTS FOR IMPROVING THE CON- 
STRUCTION OF PRACTICAL STANDARDS FOR 
ELECTRICAL MEASUREMENTS.* 


It was understood at the last meeting of the Committee that when 
the republication of the reports was complete the Committee would 
not ask for reappointment. The reports from 1861 to 1911 inclusive 
have now passed through the press, and it is intended that this, the 
1912 and final report of the Committee, should conclude the reprints, 
which will be on sale in the autumn of the present year. It seems 
desirable, however, that the Committee shou!d remain in existence 
until all questions connected with the republication are determined, 
and accordingly they ask for reappointment. 

With regard to absolute measurements, we have, as the direct 
result of the work of members of the Committee, two pieces of 
apparatus which should prove equal to any demand for precise 
measurements in the absolute system for very many years. 

A report of the British Association Ayrton-Jones current balance 
appeared in 1908, and it was stated at that time that the probable 
error associated with a determination of current in absolute measure 
was about 2 parts in 100,000. Since then the balance has been 
used on several occasions ; it continues to give satisfaction, and there 
appears to be no reason for doubt that, so far as the absolute measure- 
ment of current is concetned, an accuracy within at least 5 parts 
in 100,000 can still be guranteed. This conclusion is greatly 
strengthened by the results which were communicated to the Asso- 
ciation last year by Dr. Dorsey, of the Bureau of Standards, Wash- 
ington. At that institution Drs. Rosa and Dorsey have made 
experiments with a new current balance, the coils of which are 
arranged in a manner similar to those used by Joule and by Lord 
Rayleigh. They obtained results for the E.M.F. of the Weston normal 
cell which agree with those obtained at the National Physica] Labora- 
tory within 4 parts in 100,000. Whether this represents a real dif- 
ference in the results given by the two balances, or is an ac‘ual 
difference in the E.M.F.s of the reference cells used, has not yet been 
decided. 

With regard to the absolute measurement of current elsewhere, a 
current weigher has been built at the Laboratoire Central d'Elec- 
tricité, Paris, and at the Reichsanstalt further measurements are to 
be made in the near future. It will be scen. therefore, that the 
absolute measurement is on a very satisfactory basis. At the 
National Physica! Laboratory no efforts will be spared to maintain 
the Ayrton-Jones balance in good condition and to obtain results 
equal in precision to those obtained at the present time. 

Turning now to the absolute measurement of resistance. For 
many years no measurements of this quantity have been carried out, 
but at the present time the Lorenz apparatus at the National Physical 
Laboratory, and other apparatus now being constructed at Berlin 


.and Washington, will place measurements of resistance in a position 


equally satisfactory with those of current. The Lorenz apparatus 
is now being employed for the measurement of resistance, and it is 
believed that the probable error will not excecd 2 parts in 100,000. 
This satisfactory state of affairs is largely due to the design and size 
of the apparatus and the ease with which the dimensions of the coils 
can be measured. Many years ago Lord Rayleigh showed that it 
Was not necessary to measure accurately th^ diameter of the coils of 
& Joule balance; the ratio of the diameters was sufficient, and this 
ratio could at any time be obtained by measuring tho ratio of two 
currents. In consequence, with a Joule balancer, an observer is 
not handicapped in his measurements by the results of linear ob- 
servations which may have been made many years previously and 
which may be incorrect owing to secular change. With the Lorenz 
apparatus, independence of previous linear measurements has been 
secured by winding the coils with bare copper wire and leaving them 
in this condition. This enables linear measurements to be made at 
any time with ease and with ‘precision. 

Referring now to material standards, it is most gratifying to 
record that measurements of resistence, of current and of E.M.F. 
are now made on the same basis in practically all civilised countries. 
This satisfactory state has been achieved within the past four years. 
and is a direct result of the labours of the London Conference of 1908, 
in which this Committee was so largely interested. 
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* Report presented at Dundee. The Committee consists of Lord 
Rayleigh (chairman), Dr. R. T. Glazebrook (secretary), Profs. J. Perry, 
W. G. Adams and G. Carey Foster, Sir Oliver Lodge, Dr. A. Muirhead, 
Sir W. H. Preece, Profs. A. Schuster, J. A. Fleming and Sir J. J. Thomson, 
Dr. W. N. Shaw, Dr. J. T. Bottomley, Rev. T. C. Fitzpatrick, Prof. S. P. 
Thompson, Mr. J. Rennie, Principal E. H. Griffiths, Sir Arthur Rücker, 
Prof. H. L. Callendar, Prof. T. Mather, Mr. G. Maithey an 1 Mr. F. E. Smith. 


Lo 
————————————ÓÓ e — Íd—— ad 
— ———— ee 

I 


Table I. 


No.of ps, |N.P.L. | P.T.R. | P.T.R.| NEL. B.S. | B.S. | Max. 
resist-| March, | April, | June, | Dec., | Dec, ; Jan., | June, | differ- 


ance | 1911. | 1911. | 1911. | 1911. | 1911. . 1912. | 1912. | ence. 
coil. 


11 |1-00005,/1-00005,1-00004,|1-00003;|1-00005, 1-000035. 1-00004, 0-000016 
12 |1-000055|1-00005; 1-000045/1-00003,|1-00005,,,1-00005, 1-00005,/0-00001: 
3,939 |1-00009,,1-000100 1-00008, |1-00008,, 1-00010, 1-00009, 1-0001000-00001, 
3,940 |1-000095/1-000100,1-00008,.1-00008;|1-00010, 1-000095 1-00010, 0-000016 


Table II. 
Number of | Calculated E.M.F. 


Date, 1910. voltameters | of Weston normal | Difference from 
in circuit. | cell at 20°C. mean. 1x 1075.. 
———— MÀ Bere ENEE 
April 14.0.0... | 4 1-01825 —6 
ee OIN. 8 33 —? 
MM I CE 4 27 —4 
"ED. ctm 8 3l 0 
s 39. | 4 29 | E 
s! SOO secius iban 8 31 | 4-6 
i, NED ET 4 32 | +1 
ger, dU eed 5 34 +3 
May 2.a 7 37 +6 | 
Ki  -— 5 36 +5 
$5» Dav setcsvteevs 8 35 +4 
»5 dose iubent 8 28 —3 
»9 12 TD 6 30 Tu 1 , l 
POEN 1: NO 4 96 ais . 


Mean — 1:01831. 
Table III. — Results at Washington with N.P.L. Non 


-septum 
Voltameter. 
EE Calculated E.M.F. of | E 
Date, 1910. Weston normal cell | Difference from mean. 
at 20°C. ] x 10-5, 
APTI 1 asso conte ende 1-01831 42 
spe Paice ease nsaden nese 28 —] 
"ED. | vp 31 42 
CENE.) TT 98 dal 
99 30 esesoonsoosecssooesos 31 + 2 
May Donnan 21 —? 
ay REP I S 28 i = ] 
"HA Up 25 4 


Mean :1:01829. 


As is we!l known, the international standard of resistance is that 
of a specified column of mercury, and that of current depends on 
measurements with the silver voltameter. The measurement of 
E. M.F. and of current may be conveniently made by means of the 
Weston norma! cell. 

During the past two years comparisons of resistance coils and of 
standard cells, and comparative experiments with the silver volta- 
meter, have been made by representatives of the National Physical 
Laboratory and the standardising laboratories of America, France 
and Germany. The results obtained show better than any formal 
statement the remarkable agreement which now exists between the 
electrical standards of the four countries named. Table I. gives 
the results of measurements made at the Bureau of Standards, the 
Reichsanstalt and the National Physical Laboratory on four her- 
metically sealed resistance coils of manganin. The values given are 
in international ohms at 25?C. 

Table II. gives the resu'ts of measurements of the E.M.F. of the 
Weston norm cell. The measurements were made at Washington 
by representatives of the Bureau of Standards, the Reichsanstalt, 
the Laboratoire Central d'Electricité and the National Physical 
Laboratory. The current was measured by means of silver volta- 
meters of various types and capacities, and the electrolytes were from 
various sources. In the opinion of some of the experimenters certain 
form: of the voltameters were untrustworthy and som» of th» elec- 
trolytes were known to be impure. The agreement of the various 
means, while being very satisfactory, is not, therefore, a true indica- 
tion of the reproducibility of the silver voltameter. To give an idea 
of this reproducibility the results obtained at Washington with a 
non-septum form of voltameter. designed at the National Physical 
Laboratory, are given in Tab'e III. The results of one experiment 
only have been omitted, and in that the current was unusually 
unsteady. 

Table IV. gives the results of measurements on a number of 
Weston normal cells. The values given are the differences in 
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Table IV.—Differences in Microvolts. 
5.5. P. T.R. | | N.P. L. 
C June N.P.L. | Sept. | N.B.L. L.C.E.| Nov. | B.S. 
Stand. |, and Aug. | and | Oet, Oct, | and | Jan., 
Cell No. | July, 1911. | Oct, | 1911. 1911. | Dec, | 1912. 
IOV | 1911. 1911. 

2602. 0 — 6 zs 20 — 80! —60 

267 41 0 

268 37 = 5 E 

51 — 58 zm . 30 

32 —69 — 115 — 130 | b 
201 zo aeo» o BG zc Wo | — 40 
304 19 3 0 0 | i 
309 Ze s 207). E, ae — 56 
310 0 - 4 . 28 | — ]0 — 44 
Al -13  -12  - 15 = 10 —22 

43 E 3.-.30 5 0 

44 0, TONS E eee | Sil 

19 —21 "EE SE | — 23 

£9... 8] — 40 | —29 — 30 
538 "T 20 52 —10 
350 — 24 . — 30 ] —94 
352 —31 -l -30 | .. | - 30 
133 " 30 34 
142 | 30 | 33 

1-3 eS 0-6 -5 
1:33 -.16 -16 
17 | mu ge 
| | 
microvolts between the E.M.F.s of the cells and the reference 


standards of the various laboratories. 

The Committee feel that these results are sufficient to show that 
the primary objects for which thev wereappointed have been achieved, 
and that the present position of electrical standards, as outlined in 
this report, is very satisfactory. 

With a view to completing the business arrangements connected 
with the republication, the Committee recommend that they be 
reappointed, that Lord Rayleigh be chairman and Dr. R. T. Glaze- 
bror k :ecretary. 


A WATER-COOLED BRAKE DRUM. 
BY H. H. BROUGHTON. 


Summary.—A now form of anti-splash brak? drum is here described. 
and it is suggested that the arrang ment migat be useful in cases where 
ove cheating is Hable to occur due to the severity of the service, 
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One of the most unpleasant tests that has to be conducted 
in a works or laboratory is a long-hour brake run on a motor 
for the purpose of determining the temperature rise. In the 


—— Pn ^ 
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Fig. 1.—ARRANGEMENT OF ANTI-SPLASH BRAKE DRUM. 


laboratories at the Brighton Technical College several of the 
machines are provided with water-cooled brake drums, 12in. 
in diameter and 3in. wide on the face. The machines operate 
at speeds varying from 500 to 2,000 revs. per min., and the 
power to be absorbed ranges from 0'5 H.P. to 10 H.P. 

At first it was thought that a simple nozzle and scoop, feeding 
into and exhausting from the open wheel, would give satisfac- 


tion, but on putting the brakes into service considerable trouble 
was experienced, due to splashing of the water. 'To remedy 
the defect various types of nozzles and scoops were tried, and 
the results were unsatisfactory. The author found that scoops 
of a certain shape would operate without any splashing at a 
certain speed when a definite quantity of water was passing ; 
but altering either the speed of rotation or the quantity of 
water passing caused splashing. At the suggestion of Dr. 
W. B. Burnie it was finally decided to close one of the wheels 
by means of a fixed baffle plate to which the nozzle and scoop 


Fri; 2.—SEcTI0N OF ANTI-SPLASH BRAKE Drum. 


were attached, and the arrangement has given complete 
security against splashing at the speeds and powers mentioned 
above, irrespective of the quantity of water passing. In the 
course of the next few weeks it is proposed to convert the 
whole of the wheels in the department. 

- As it is probable that many engineers may have experienced 
similar trouble with water-cooled wheels and with overheating 
of brake drums, it is thought that the following brief note 
describing the construction of the anti-splash wheel will be of 


Fria. 3.— ARRANGEMENT OF COMPLET? BRAKE. 


interest. Referring to the arrangement drawing, Fig. 1, it will 
be seen that the baffle plate P is rigidly fixed to a stand, 8, 
by means of the inlet and cutlet pipes I and O. The plate 18 
so arranged as to give running clearance at C of about jin. 
and at C, of 4 in. In the wheel which we are describing it 18 
necessary to have access to the end of the shaft in order to 
determine the speed of rotation and to prevent leakage at the 
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centre; cones, shaped as shown in the drawing, are provided 
on the boss of the brake drum and on the baffle plate. Any 
water which falls on any part of the rotating cone moves up 
to the largest radius of the cone and is thrown back into the 
wheel. The joint between the cover plate and brake drum is 
made with two rings of brown paper and red lead. 

In order to fill the wheel to any desired extent a stop valve 
is inserted in the outlet pipe so as to throttle the exhaust. At 
first it was thought that improper use of the valve would cause 
extensive leakage and splashing between 
the baffle and cover plates, but on closing 
the valve not a trace of water could be seen 
between the plates. When the wheel was 
running full with the exhaust closed leakage 
occurred, in the form of spray, at the centre 
cone. Therefore, under normal conditions, 
the wheel is kept about half-full of water. 
On stopping, the water supply is cut off. and 
.as the machine comes to rest the bulk of the 
water is exhausted, so that there is no over- 
flow. To test for losses in the wheel itself, 
ammeter readings were taken at no-load 
with the wheel running empty and full, and 
the difference was found to be negligibly 
small. The actual figures were 2:05 amperes 
with no water in the wheel and 2:1 amperes 
at 210 volts with water in the wheel. It is 
proposed to make the new wheels of the 
form shown in Fig. 2. 

A good general idea of the arrangement 
of the complete brake will be obtained from 
Fig. 3. The weighing machine (an ordinary 


much safer appliance in the hand: of inex- 
perienced students and test-room assistants 


than free weights. 
No doubt an anti-splash drum of the kind 


described above would be useful in cases 


where overheating is liable to occur due to the severity of the 
At little cost a water-tank and small pump driven 
off one of the motion shafts of the mechanism could be 
provided. An alternative arrangement would be to let the 
water run into the wheel from an overhead tank and to have 
the stop-valve interlocked with the controller or operated 


by means of a solenoid. 


A NEW MACHINE FOR ALTERNATING LOAD TESTS.* 
BY B. P. HAIGH, B.SC. 


Summary.—'The author describes a machine for testing materials 
An alternating magnetic flux is used which is 


applied to a wire specimen. "The method of standardising the machine 
is given, and some of the results obtained with the mach.n? are discussed. 


Before, and especially since, the date of Wóhler's classical tests, 
it has been widely recognised that the endurance of metals and other 


materials under repeated stress differs from that which they exhibit 


when the load is steadily applied. In many cases, parts of michines 
made of ductile metal have becn found to fail in a britt!e manner 
after repeated loading, and tho apparent change in the nature of the 
material bas been attributed to fatigue. It is extremely difficult to 
design a machine in which the load is applied by mechanical means 
with a high frequency, since the masscs of the verious parts in com- 
bination with their unavoidab'e spr.nginess introduce inertia stresses 
which affect the load. The actual stress may thus be considerably 
more, or generally less, than the calculated valuc. Nevertheless. 
several machines working with comparatively high frequencies have 
been constructed, some of these being arranged for rotary bending 
tests and others for direct pull. In the machine described below, 
however, an alternating magnetic flux is used for produ zing a 
pulsating pull in a specimen. Tnis machine has been in u;e in the 
James Watt Engineering Laboratories of the University of Glasgow 
The present machine 
* Abstract of a Paper read before Section G of the British Association 
at Dundee, September, 1912. 
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is of small size, being intended primarily for testing wire with direct 
pulls varying up to about 1 ewt. The construction of the machine 
is shown in detail in Figs. 1 and 2, and its principle is illustrated 
diagrammatically in Fig. 3. The lower end of the specimen, W, is 
attached to the armature A. Tais is a laminated block of iron, 
supported on flz* springs giving freedom for vertical motion in a 
sma!l range, directly over the pole P, of the magnet. A magnetic 
flux (indicated by chain lincs) is produced by the large coil C, and 
passes across from the armature to the main pole P,, thence back 
to the subsidiary po'es P, «nd P, by means of the laminated voke. 


Fic. 1. Fic. 2. 


| Tne totalair-gap in the circuit is made small. so that a coil of moderate 
size is sufficient to produce a very strong flux in the air-gip. develop- 
ing a strong pu'l between the pole face and armature. Tae magnetic 
pull F is therefore proportional to the square of the ratio of volts 
to exces, 2 relation which holds good so long as a constant pro- 
portion of the total magnetic flux passes across the gip—t.e., so long 
as tho leakage flux which passes between the sides of the armature 
and the pole P, is a constant proportion of the whole. If this were 
strictly the case, the pull wou'd depend on!v on the ratio volts to 
cycles, and it would be immateria! whethor the eir-gap varied or not. 


Attached to 
Ww. Specimen 


In practice, however, the leakage flux varies with the gap, and it is 
therefore important to keep the leakag» a3 small as possible. The 
leakage flux is proportiona! to the width of the gap and to the 
periphery of the vibrator, while the useful flux is proportional to ite 
area; hence it follows that it is important to work with approxi- 
mately constant gap; and, further, that a large machine (in which 
the “ ratio " of the periphery to the area is small) is easier to design 
than & small one, such as that which has been built. Even in this 
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small machine, however, the pulsating pull is fairly constant with 
respect to variations in the air-gap. The pull increases somewhat 
as the gap is reduced, and it is sometimes necessary to manipulate 
the machine skilfully so as to keep the gap constant in spite of slight 
instability. In a larger machine this would be unnecessary, as the 
“leakage factor" wou!d be constant. The small coil C! is con- 
ne ted directly to a sensitive voltmeter, and acts like the secondary 
winding of a transformer. It is introduced so that the voltmeter 
readings from which the load is deduced may be as far as possible 
free from leakage errors. The coi! is therefore wound with fine 
wire very close to the edges of the po:e face, so that the greater part 
of the leakage tlux passes outside the coil. In this way the constant k 
in the equation for the pull becomes almost independent of the size 
of the gap. It is not difficult to control the air-gap within the 
desirable limits when the specimen is not too long. A low-power 
microscope fitted with a graduated scale in the eve-piece is handy 
for the purpose, and allows the range of vibration under any given 
load to be read off at the same time that any adjustment is being 

made. When a test of long duration at à given pull is being carried 
out, it is more convenient to employ an ammeter to measure the 
magnetising current. As this current is directly proportional to 
the mean length of the air-gap (for a given tux densit v), it is a verv 
simple matter to keep the two constant. If it were possible to avoid 
eddv currents in the pole piece P, and armature, the strength of the 
magnetic pull wou!d not depend upon the frequency. but only on the 
ratio voltage to frequency. In practice, however, the laminations 
are more or less short-circuited, and eddy currents are induced 
which drive the flux to the outside of the pole, increasing the leakage 
and reducing the pull. As the strength of the eddy currents is pro- 
portional to the frequency, while the pull is proportional to the 
square of the flux, the pull varies slightly with the frequency, and 
the machine must be standardised for a number of different. fre- 
quencies. 

Before proceeding to describe the method of standardising the 
machine, by which the results are obtained accurately without the 
need of tedious calculations of the leakage factor, it may be well to 
point out the double purpose of the flat springs Si, S}, which carry 
the armature. The springs are primarily arranged so as to guide 
the armature A between the poles P, and P}, keeping its lower face 
parallel to that of the pole piece P,. By using springs instead of 
lubricated guides, one ensures the absence of friction, which might 
easily become a large (and variab!e) quantity. When working with 
high frequencies, even the air resistance of the armature and its 
attachments becomes a measurable quantity. although generally 
so small as to be negligible. To hold the armature in position only 
requires the use of very light springs, as the lateral stresses are small 
so long as the air-gaps on the two side poles P, and P4 are equal. 
Thus the lower spring 5, is of quite light material, similar to that 
used in clock springs, and serves only to keep the armature central. 
It is attached to the armature by the side plates, which pass on either 
side of the main pole P,, and is held at the ends by clips D, D 
attached to the frame holding the voke (Fig. 3). The upper spring S, 
is made of much heavier material, however, as it serves tho extra 
purpose of compensating the inertia forces required for accelerating 
and decelerating the mass of the armature. Although tho mass and 
amplitude are both small, the force required is considerable, as the 
frequency may be high. The stiffness of the springs may be adjusted 
to suit the frequency of the test by moving the clamping saddles E, E 
inwards or outwards on the upper part of the framo. 

It appears desirable to work with a wave of sine shape. as this 
means that the test is being carried out at one definite frequency. 
and not with a combination of several frequencies corresponding 
respectively to those of the fundamental and several harmonics. 
When current is supplied from an alternator having star-connected 
three-phase windings, no third harmonic is present in the E.M.F. 
wave ; and, as even harmonics are very seldom met with in machines 
of ordinary design, we need only consider the effect of fifth and 
seventh harmonics. If the E.M.F. wave has a fifth harmonic 
having, say, 5 per cent. of the pressure of the fundamental, and a 
seventh harmonic having. sav, 7 per cent., then the wave of flux 
will have corresponding harmonics of reduced amplitude. The flux 
produced by a given E. M.F. is inversely proportional to its fre- 
quency, and in the case assumed the fifth and seventh harmonics 
will each have only 1 per cent. of the amplitude of the fundamental. 
If the maxima of the tluxes of different frequencies occur at the same 
instant (due to a flat-topped E.M.F. wave), the increase in the pull 
due to the presence of cach harmonic is only 2 per cent. of that of 
the fundamental, while other relative positions of the waves give 
still smaller effects. As the real values of the E.M.F. harmonics 
may be kept much smaller than those assumed above, their effect 
may be taken as almost negligible, hardly intluencing the maximum 


value of the pull and producing only a slight unevenness in the. 


steeper parts of the curve. A small search coil for checking the 
wave-form by means of an oscillograph is wound round the pole 


piece P, (Fig. 3) as closely as possible to the eoil used for determining: 


the useful flux. As shown in the drawing, the spring 5S, (which is, in. 
realitv, in two parts) is clipped between nuts on & screwed spindle 
secured to the top of the armature. By adjusting the two nuts. 
together, the rest position of the armature is moved upwards or down- 
wards as required. The armature may be held in its central position 
while this adjustment is made by means of the pin p passing through 
the frames; and in the same way the saddles may be adjusted 
sideways without any chance of the armature being drawn against 
either of the lateral poles P, or P,. 

The method of standardising the machine consists essentially in 
determining the mean value of the pull of the magnet. When this is 
known, together with the wave shape of the magnetic flux, the 
maximum value of the pull is readily deduced. Thus, when the flux 
follows a sine wave, the pull follows a sine wave of double frequency, 
and the mean value is exactly one-half of the maximum. The ratio. 
is easily calculated for other waves when the wave-form has been 
determined bv the oscillograph. In general, there are six forces 
acting on the armature under working conditions and also when 
standardising. These forces are(1) the magnetic pull, (2) the pull of the 
specimen (or standard spring), (3) the inertia forces, (4) the force of the 
control spring, (5) the weight of the vibrator and its fittings, and (6) the 
air resistance. Under working conditions we can equate No. (4) to 
No. (3) and No. (5). and may neglect No. (6) ; the pull in the specimen is 
then equal to the magnetic pull. When standardising the machine the. 
specimen is replaced by a standard spring, and the inertia of the 
system is increased by attaching à comparatively heavy mass to the 
armature. The standard spring is extended until the heavy weight 
is lifted, and the armature “ tloats " at its normal level, vibrating. 
in only a very small range, as the extra mass is so great in com-. 
parison with the pull of the magnet. We may now apply a modified 
form of Newton's law, which states that when a body is vibrating 
in à constant range with any one or more frequencies, the sum of all 
the constant forces applied must be zero. The pulsating unidirec- 
tional pull of the magnet may be regarded as made up of two com- 
ponents; firstly, a constant pull equal to the mean. value; and, 
secondlv, an alternating pull varving in a sine wave. In the case of 
the armature, the four constant forces acting upon its mass, together 
with the heavy mass attached, are: The mean value of the magnetic 
pull, the pull of the standard spring, the force of the control spring. 
(nil), and the weight of the armature and the muss attached. Equating 
the sum of these four to zero, we deduce that the mean value ot 
the magnetic pull is equal to the pull in the spring less the total 
weight, while standardising the voltage and frequency are noted, 
and also the extension of the standard spring necessary to overcome 
the mean value of the magnetic pull. The mean value of the pull 
is thus directly comparable with the standard weight, the values 
being proportional to the extensions produced. It is, of course, 
necessary to use a number of standard weights, so as to verify the 
proportionality of the extension of the standard spring to its load 
within the working range. By repeating the process with different, 
values of the air-gap. it is possib!e to check the increase of pull wan 
the gap is reduced. Tne pull appears to vary about 2 per cent. over 
a range of 4 mm., but it is difficu't to determine the figure exactly, 
as the measurement of the pu!l is subject to an error of about $ per 
cent. either way. 

Up to the present only a limited number of materials have been 
tested under pulsating load in the machine, and it may suffice to 
give some preliminary results obtained from two materials standing. 
at almost opposite extremes of the long range of carbon steels used 
in the form of wire. "The first of these is a low carbon (0-15 per cent.) 
annealed wire, breaking under a steady stress of about 24 tons per 
square inch, with 20 per cent. extension, while the second is a hard- 
drawn steel of higher carbon (0-47 per cent.), breaking at about 
160 tons per square inch with 1-7 per cent. extension. 

The results obtained from the ductile material are shown in 
Fig. 4. in which curve a represents the autographic stress-strain 
diagram obtained with a steady load. This test was made with 
Dr. Barrs wire-testing machine, adjusted so that the duration of 
loading was 15 minutes. Curve 6 represents the extension of the 

same material under a pulsating load applied with a frequency of 
62 per second. It is clear that extension begins at a much earlier 

stress, and that the maximum load does not exceed 16 tons per 
square inch, which is very close to the vield point under steady load. 

It is also remarkable that the percentage extension, which is ** cor- 
rected,” as already described, so as to be expressed in the usual 
manner, is very approximately the same for the two curves. Curve b 
represents the greatest extension that has been obtained from a. 
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-number of specimens. Many of these broke earlier, but this may 
be attributed to lack of skill in manipulation. It will be understood 
that it is not easy to maintain a constant air-gap when extension 
is so rapid as indicated bv the flat curve 6. The fractures were 
carefully examined, and do not appear to differ noticeably from 
those obtained with steady load; in both cases the characteristic 
loca] extension of a ductile material was formed. Curves c and d 
represent the stress-strain diagrams obtained with pulsating load 
when the specimen had been previously strained with steady pull 
and released, leaving respectively 3 per cent. and 5 per cent. per- 
manent extension. The curves rise steeply, and afterwards follow 
curve b ; the total extension was again 20 per cent. It is noticeable 
that curves c and d are rounded off as they join b, and that the 
rounding appears less with 5 per cent. than with 3 per cent. initial 
.extension. When part of the extension has been carried out with 
pulsating load, and then subsequently continued, curve e is obtained. 
There is no apparent rounding off at the junction of curves e and 8, 
but extension recommences sharply when the load reaches its former 
value. An interval of rest of 24 hours does not appear to alter this 
result. When the specimen has been extended by pulsating load, 
.and the load is then somewhat released, say IO per cent., to the point 
represented by p, it does not appear that any further extension 
occurs—at any rate, after a very short period has elapsed. The 
reduced load may be reapplied at least 2,000,000 times without 
further extension, and when fracture occurs it is at the grips, 
probably due to hammering. 

Hard-drawn metals are still more difficult to grip, as the stresses 
are so high that slipping, on the one hand, and fracture by hammer- 
ing, on the other, are very difficult to avoid. This will be understood 
when it is considered that the strength of such hard-drawn steel wire 


TRAIN TESTS ON THE CAMBRIDGE SUBWAY SECTION 
OF THE BOSTON ELEVATED RAILWAY." 


Summury.—Details are given of an exhaustive series of tests under- 
taken on a continuous-eurrent underground railway recently opened in 


Boston, U.S.A. ———— 
The object of the investigation detailed below was to obtain 


reliable data upon the running times, speeds, energy consumption, 
acceleration, braking, current demand, temperature rise in motors 
and train resistance in connection with the operation of rolling stock 
in the new subway connecting Park-street, Boston, with Kendall, 
Central and Harvard Squares, Cambridge. The care with which 
the work was planned and executed resulted in an accuracy of data 
well within 5 per cent. maximum error, and it is believed that the 
material presented below constitutes a valuable addition to the 
literature of electrical train operation on rapid transit lines of high 
character. The work was undertaken under the direction of Dr. H. 
Pender, of the Massachusetts Institute of Technology. The section 
of the line now in operation is about 3 miles long, and includes 
stations at Kendall, Central and Harvard Squares and at Park- 
strect. It is equipped with a double-tracked, rock-ballasted road 
bed, multiple-unit trains operated on the continuous-current third- 
rail 600-volt system, automatic block signals and large station plat- 
form accommodations. By its use the running time between 
Harvard-square and Park-street has been cut from 17 minutes tu 
eight minutes each way. Steel cars built with six doors each, ramps 
and escalators at the station in Boston are features of interest, and 
the present electrical supply is derived from the alternating and 
continuous-current generating plants of the railway company. 
Testing Apparatus.—In making the tests a recording table was 
installed. In general, the readings of speed, voltage on the line and 
on motors, &c., were obtained from calibrated instruments, the 
records being secured by the method of following the instrument 
pointers with a mechanical handle and pointer attached to ink- 
recording pens bv a light wire and pulley system. The paper upon 
which records were made was driven electrically through a mag- 
netically-operated pawl and ratchet movement controlled by a 
clock escapement. A recording ammeter of special design for railway 
work was emploved, the sheet upon which current-time curves were 
drawn being driven by a smal] motor at the rate of 6 in. per minute, 
à rate about 60 times às fast as that of the ordinary curve drawing 
ammeter. The measuring element of the ammeter was of the 
dynamometer type, and, as the torque was high to overcome pen 
friction, à special damping arrangement was used, consisting of a 
copper sector acted upon by a powerful electromagnet, which was 
excited from a set of five storage cells. The pen furnished was 
of special construction. in order that a definite mark might be made 
even for the most rapid current fluctuations. The ink was drawn by 
capillary attraction from a small reservoir through a small brass 


Tons per Sq. Inch 


g 6 TM I " * tube about 3 in. long. As the hole through the tube was very small, 
à continuous fine line was obtained for rapid movement of the pen. 
Fia. 4. In order to mark off definite and accurate time intervals on the 


charts when run at different speeds, the time marker clock was 
arranged to close a relay circuit every five seconds. The relay 
operated a solenoid in the recording ammeter, which carried a pen, 


is four to five times as great as that of ordinary steels. In many 
and when the circuit was closed by the clock the pen was drawn 


cases specimens, therefore, fracture at the grips; but. on the other | 
hand, a number fracture in the middle, and it appears that the ; i 
strength with a pulsating load is not greatly less than that with a | across the chart, marking off these intervals of time. The test table 
steady load. Thus, the better specimens broke with a stress of | WaS placed transversely across the car in order to avoid the effects 
about 120 tons per square inch pulsating, combined with 20 tons per | 9f acceleration and deceleration upon the instrument s moving parts. 
square inch steady (applied with the object of minimising vibration), Organisation of Tests.—The regular run tests were mad» as nearly 
giving a total stress of about 140 tons per square inch, as compared | 35 possible under service conditions, a three-car train being used. 
with about 160 tons per square inch obtained in tests with steady | The station stops were made 20 seconds in each test, representing a 
load, Up to the present, no clear evidence of fatigue has been found fair average of service conditions. Each car in the test train was in 
either in ductile or hard-drawn materials, but this may be due to ! 800d working order, and represented a fair average of the 40 cars 
several failures having been attributed to accidental causes. It | Used in the subway. These cars were the first completed, and had 
appears that hard-drawn wire should be suitable for investigating | Peen run many miles before the tests were made. During the runs 
this phenomenon, and it is hoped to carry out tests shortly. It is | ORe Man instructed the motorman about stopping and starting the 
clear that fatigue tests are in many cases as much dependent on the train, another took the time of stops and starts and any unusual 
form of the specimen as on the material. Thus a large specimen of conditions noted in the trip, while several were stationed at the table, 
weak material may stand a greater number of repetitions of a given | One at each of the instruments measuring line potential, voltage on 
maximum stress than a smaller specimen of stronger material. The | ™oters and speed. One man took charge of the paper-driving 
duration of the test is dependent on the rate of growth of a crack, | Mechanism and another attended to the clock, the two latter also 
rather than on any change in the nature of the material. By the | looking after a mercury contact cup used in connection with the clock 
use of wire of moderate diameter the time taken for the growth of a | 5c» pement and paper-driving magnet system and keeping watch 
crack should be very much reduced, and any real change in the nature | Of the pens. One man attended to the graphic ammeter and time 
of the metal would be more able to make itself evident. In the | marker, keeping the exciting current constant and starting and 
absence of comparative data regarding fatigue, it would appear that | Stopping the two mechanisms as required. Another man assisted 
ductility is not advantageous in wire subjected to a rapidly pul. | i^ calibrating the graphic ammeter before each run. This was done 
sating load. On the other hand, the hard-drawn material appears by throwing the controller to the first notch while the brakes aid 
to^retain a greater proportion of its strength when tested under a mained set. The current was then measured by the fall of potential 
pulsating load. | * Abstract of an article in the “ Electric Railway Journal.” 
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observed through a shunt of known value, and by this means the 
graphic instrument was made to read exactly 300 amperes for half. 
scale deflection. The voltmeters were checked by the potentiometer 
method and found accurate. Speed was measured by the calibzation 
of a magneto driven by belt from a pulley of the split type mounted 
onthecaraxle. The instrument was calibrated by placing the pulley 
on à shaft in the laboratory. The readings on the voltmeter corres- 
ponding to a measured number of revolutions of the shaft were found. 
From the diameter of the pulley and the car wheel a constant was 
determined which gave the speed in miles per hour corresponding to 
any given voltage reading. Asa check on this. markers were placed 
at known distances apart on level track. and the number of revolu- 
tions noted in the stated distance, the constant being again com- 
puted. The magneto was placed upon the trailer truck and rigidly 
attached to it by strips of iron bent into loops shaped like the truck 
frame. These strips were driven on, thus giving a firm attachment 
without the use of bolts in the frame. These pieces of iron were 
bolted to a small board upon which the magneto generator, cushioned 
by a piece of felt, was also bolted. By crossing the belt a good arc 
of contact was obtained with little slip. The runs were attended by 
representatives of both the Boston Elevated Railway Co. and the 
Westinghouse Electric & Mfg. Co., although the responsibility for 
the data obtained was assumed by the Institute of Technology. A 
summary of the results obtained by the tests is given in the following 
table :— 
Summary of Results. 


Regular runs. East. West. Average. 
l. Time train in actual motion ...... 400... 390...395 sec. 
2. Time train used power. ............ 285... 271...278 u 
3. Average speed running ............ 254... 28.0... 28-7 miles per hour 
4. Maximum speed .............Lesesss. 140... 446... — m - 
5. Rate of acceleration ................ P73... L84... 1-78 m.p.h. per sec. 
6. Rate of braking (service) | ......... L65... P4600. 155 ,, v 
7. Average current per motor ...... 07... 117...107 amps. 
8. Root-mean-sq. current per motor 133... 153 ...143 amps. 
9. Average line voltage (power on) 576... 566...071 voks 
10. Average motor voltage ............ 394... 382...388 pn 
]]. Kilowatt-hour per train mile...... 11:10...12:05... 12-02 
12. Watt-hour per ton-mile ......... 85:40...00-50 .... 02-40 
13. Rise in temperature for 13-hour run :— 
Armature ........ — ——— "— — jeux cuum AO C. 
Commutator 1. MERER BE T a. 9 
series NOW oe oecd eu dire Go CI CRUS Saban hori E E E e 463. 
Interpole oc... eee neces ttd Vado EENE M ee DAW 
FAT cesset rm TM PO noma save 1 LU 


Special Runs. 
1. Rete of braking (emergency), 2:5 miles per hour per second. 
2. Distance for emergency stop (see Fig. 3). 
3. Vrain resistance (see Fig. 1). 
4. Maximum inrush current per car, starting on 3 per cent. gra lient, 
1,080 amperes, 


Discussion of Results. —The average speed or running time for a 
given equipment depends upon the contour, train resistance, time of 
coasting, voltage, &c.  Speed-time curves may. be constructed 
theoretically. but at best serve only in the selection of the equipment. 
The chief difficulty in their use arises from the absence of accurate 
knowledge of their various constants and from the “ persona! 
equation ` of the motorman. To obtain the most practical speed- 
time curve it is necessary to take one dircetlv from a train by special 
apparatus. Such curves for the Cambridge subway are. shown, 
together. with the current-time, voltage-time and kilowatt-time 
curves for a complete service round trip, and they show the uvu"? 
effects of grade. curvature, &e., found in any speed-time curve, 
They ere of particular interest in show ne the marked effect of gir 
resistance ina closed tube, as indicated by the decrease in train speed 
as the Beacon Hill tunnel is entered. The current; votage and power 
curves ere such as are usually found in a high-speed system. 

The current curves show the evele through which the current 
passes during each run. A knowledge of these curves permits the 
computation of the root-mean-square current, whereby the selection 
of equipment may be cheeked. This current was found in the 
Cambridge subway to be well within the allowable continuous- 
curcent rating of the motors, which is 150 amperes at 300 volts, or 
130 amperes at 400 volts. The motors ar» thus permitted to run at 
a maximum temperature well within the specified limits. The values 
of line end motor voltage could have been approximately computed 
on the basis of past experience, but in the interest of greater accuracy 
these data were ineluded on the performance sheet. The input per 


. E E ` | 
train-mile and per ton-mile are directly affected by the grades, and 


also show the effects of the large windeg: in the tunnels. A glance 
at the values between individual stations shows how the energy con- 
sumption may vary from a small amount on down grades to a large 


amount when the equivalent grade is upward. Acceleration was 


adjusted at the throttle or limit switch of the car-wiring circuit to 
obtain a rate of about 1-5 miles per hour per second maximum. 


Train Hesistance.— The train resistance in this system involves a 
factor which appears as vet to have been but little studied—viz., 
the effect of closed tubes on windage conditions. It is generally 
conceded that train resistance is a function of windage, speed, track 
and bearing conditions. The windage in tumn being dependent upon 
the size and shape of the car, it appears that exterior conditions in 
which the car is operated have an important intluence u»on the 
results. The air current; in a closed tube differ materially from 
those in the open, the size and shape of the tube having a marked 
effect. For the sake of comparisons, six of the well-known train 
resistance formulas have been plotted in Fig. 2. When curve ], 
Fig. 2, was t^ ken the trains in the subway were new and had excessive 


0 9 10 
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Fic. 1.—CAMBRIDGE TESTS—TRAIN RESISTANCE OF THREE-CAR TRAIN 

IN SUBWAY. 


bearing friction, due to the journal brasses, which had just been 
babbitted. This extra friction was corrected for by drawing curve 2, 
having 4-5 1b. per ton less friction at each point. This was justified 
by the fact that the new curve coincides with the ordinary curves 
at 10 miles per hour, the tunnel windage being negligible at that 
point. It was not necessary to correct for track resistance, 2s the 
road bed was in good condition and had been worn smooth. Curve 2 
shows the marked effect of windage at high speeds. At 50 miles per 
hour, for example, the resistance is 7 lb. or 81b. above the values 


obtained bv the Sprague, Burch and Mailloux formulas. The curve 


has value in connection with the selection of motor equipments for 

the propulsion of trains through subways and closed tubes. 
Braking.—Tho type of brake used on the subway trains, Westing- 

house Alme, is in operation upon but a few railways in the United 


Curve 2 is Corrected for 
Excessive Journal Friction 


30 


Lbs.per Ton 


0 10 20 30 40 90 
Miles per Hour 
Fig. 2.—COMPARISON OF TRAIN RESISTANCE CURVES. 


States, and up to the present time few or no experimental data have 
been obtained from it. A comparison of the actual speed-time curves 
in emergency applications of the type AM automatic and the ALME 
electro- pneumatic equipments is shown in Fig. 4. Curve lisa speed- 
time diagram taken from the Cambridge subway tests, and curve 2 
from Rensliaw^s pamphlet on tests upon cars of the Indiana Union 
Traction Co. Both represent emergency stops at in average 
retardation of about 2-5 miles per hour per second. 

The basis of the comparison is the lapse of time between the 
application and the full brake eylinder pressure, values being estt 
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THE FACTORS IN HEAT-FLOW. | 


mated from the curves as the time between application and the point 
where the full retarding rate is reached. This latter point is deter- 
It is evident that for the 


«bove operation a time of 4-5 seconds is required with the AM typo, 

It appears, 
therefore, that 0-7 second is required for a pneumatic impulse to 
travel through the piping of a singie car from the motorman's handle 
to the triple valve, and it is also reasonable to assume that for n cars 
0-7 n second will be requirod. No such loss of time occurs with the 
typo ALME equipment, tho triple valves of all cars being simul- 
tencously set into operation by so'enoids controlled from the motor- 
Tho length of timo required to lower the train-line 
pressure enough to actuate tho trip'c valves of the rear cars of a long 
train under the old system become: excessive, and demands the ue 


mined by drawing tangents to the curves. 


while only 3-8 seconds is required with the ALME. 


man's handle. 


of the electro-pneumatic type for r»pid transit work. 


1- Eleotro-pneumatic. 
2- Regular-automatic. 


Distance in Foet 
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Fics. 3 AND 4.—DISTANCE TRAVERSED IN EMERGENCY STOPS AND (‘oM- 
PARISON OF REGULAR AUTOMATIC AND ELECTRO-PNEUMATIC BRAKING 


SYSTEMS. | 


Temperatures.—It is evident from the results of tho temperature 
tests that at no time docs any part of a motor exceed its allowable 
Inasmuch as these tests were madc upon three 
trains between 7 p.m. and 9 p.m., immediately efter the rush hours, 
ond <ftor having been in service for 13 hours, the values here given 

The unifor- 
mity of tho results obtained on 12 motors warrants tho adoption of 
these valuo3 az indicative of the characteristics of tho motor equip- 


temperature rise. 


roprezent the maximum heating during regular service. 


mont of tho Cambridge subway trains as a whole. 


FIFE REPORT OF THE BRITISH ASSOCIATION COM- 


MITTEE ON GASEOUS EXPLOSIONS.* 


In this report the Committee give a short review of the present 
state of knowledge with regard to the heat-flow from the working 
It is now fully 
recognised that a great part of the difficulties experienced in tho 
construction and working of thesc engines is ultimately due to heat- 
flow, and tho subject has bcen brought into special prominence in 
recent years by the introduction of large cylinders in which these 


substance of a gas engine into the cylinder walls. 


difficulties have only partially been overcome. 


Superposed on the mean surface temperature are variations due 
The 


thermal conductivity and capacity for heat of cast iron are, however, 
60 large that the:e variations on a clean metal surface must be small, 


to the varying rate of heat-flow at different parts of the cycle. 


& conclusion which hes been verified by Coker. The important 


practical question is the mean rate at which heat goes into each part 


of the surface, and the resulting mean distribution of temperature. 


Tho greater part of tho heat-flow in a cycle occurs in a comparatively 


short time just after the moment of ignition, and passes, therefore, 
into the surface of the combustion chamber and valves and into the 
face of the piston. But little goes into the barrel of the cylinder, 
Which is not uncovered until tho density and temperature of the gases 
have fallen. That this must bo so is obvious, but the magnitude of 


tho effect is perhaps not generally recognised. 


* Abstract of the report presented et the recent Dundee meeting of the 
Ass ciation. The Committee consists of Sir W. H. Preece (chairman), 
Dr. Dugald Clerk and Prof. Bertram Hopkinson (joint secretaries), Profs. 
Bon^, Burstall, Callendar, Coker, Dalby and Dixon, Dr. Glazebrook, 
Profs. Petavel, Smithells end Wetson, Dr. Herker, Lieut.-Col. Holden, 


Capt. Sankey, Mr. D. L. Chapman and Mr. H. E. Wimperis. 


1. The State of the Walls.—The loss of heat following a gaseous. 
explosion in a confined space depends partly on the state of the gas 
and partly on the state of the walls of the enclosure. Dealing first 
with the walls, it is obvious that the higher the surface temperature 
the less rapid will be the flow of heat, which (generally speaking) 
depends on the difference of temperature between the gas and tho 
surface. If the metal surface be clean, the surface temperature cannot 
rizo by more than an insignificant percentage of tho temperature 
differconee ; but if it be coated with a non-conducting layer tho 
exposed surface may be heated by the first rush of heat after ignition 
to such an extent as materially to check the subsequent flow. 


2. Radiation from the Gas.—Of more scientific, though perhaps of 
less practical, interest is the reduction in heat loss which is found 
when the walls are highly polished. This is due to the fact that 
radiation is an important, if not the principal, agent in the transfer of 
heat from the gas to the metal. This matter was dealt with in tho 
third report of the Committee, and it is unnecessary to recapitulate 
the results there given. It has, however, been carried a good deal 
further by the researches of W. T. David, who has investigated the 
relation between the amount of the radiation and the mean tem- 
peraturo of the gas.* He finds that the rate of loss from this cause 
varies roughly as the fourth power of the absolute temperature. 

In a closed-vessel explosion, when the flame first touches the walls, 
the heat is drawn almost wholly from the surface layer of gas in 
contact with them, and the flow is at first extremely rapid. . This 
surface layer soon parts with its heat, and further supplies have to bo 
drawn from the inner portions of the gas, the cool surface layer now 
acting as heat insulation. But it is probable that the rapid reduction 
in radiation as the temperature falls is quite as important a factor 
in this phenomenon. In the gas engine it is, of course, accentuated 
by the reduction of temperature consequent on expansion. Tho 
closed-vessel experiments lend confirmation to the view already 
expressed, that in tho gas engine the rate of heat-flow per unit of area 
has fallen to a comparatively small value when the piston has moved 
& short distance out on the expansion stroko. 

An important practical consequence of radiation is the greatly 
increascd loss of heat which occurs when the mean pressure in an 
engine is increased by increasing the strength of the mixture. Tho 
jackot loss and the metal temperatures are raised in a much greator 
proportion than the fuel consumption, and the efficiency is diminished. 
In vory large engines this sets a fairly sharp limit to the possib!e out- 
put, which is, as a rule, considerably less than the maximum of which 
the engine would be capable if it were given all the fuel that it could 
take. lf the load be in excess of this limit, the engine overhe:t; 
rapidly in consequence of the greatly increased heat-flow. 


3. The Effect of Cylinder Dimensions on Heat-flow.—At first sight 
it might appear that heat-flow is a surface phenomenon—that is, tho 
number of calories per square centimetre per second passing into tho 
walls of an engine or explosion vessel containing a gas at a given tem- 
perature and density should be independent of the volume. This 
view, which is rather widely held, is, however, certainly erroneous, 
and probably to a considerable amount. The effect of radiation is 
necessarily to meEe the heat loss per unit area from a large volume 
greater than that from a small volume, because the walls receive 
radiation from the inner layers as well as from the portions nearer 
to thom. At some depth, of course, the radiation will cease to bo 
sensible, and when that has been reached the radiation from the 
whole mass will not be increased by further increasing its volume. 

One practical aspect of this question is the relation between size 
and thermal efficiency. This was fully discussed by Callendar in a 
Paper read before the Institution of Automobile Engineers in 1907, 
who pointed out the probability that some part of tho radiation loss 
was proportional to the volume. If heat loss were simply a question 
of tho surface exposed, the percentage losses in similar engin^? 
should be reduced in proportion to the linear dimensions, and there 
should be a corresponding increase in efficiency ; but in so fer o3 
heat flow increases with the volume the efficiency of large and small 
engines will become more nearly the same. Of even greater impor- 
tance practically is the absolute amount of heat flow per square foot, 
since it is this which determines the interna! temperatures and so sets 
a limit to the output of the engine. The results cited show broadly 
that this quantity must be considerably greater in an engine, of, say, 
3 ft. bore than in one whose cylinder diameter is only 1 ft., and that 
the difficulty of designing and working the first is not alone due to 
the greater thickness of metal, but also to the greater heat flow. 

4. The Effect of Density.—The density of the gas in a gas engino 
explosion is from four to seven times that of the atmosphere. In tho 
Diesel engine it is, of course, very much greater. The effect of this 
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factor is greatly to increase the heat flow as compared with an 
ordinary closed-vessel explosion, where the density is that of the 
a mosphere and the vessel similar in size and shape to the combustion 
chamber. A rough notion of the magnitude of this effect can be 
obtained by comparisons of the jacket loss in a gas engine when tho 
total quantity of combustible mixture is altered by throttling or 
otherwise, the composition remaining the same. (It has been found 
that the total heat carried away from the jackets inereases with the 
quantity of mixture, but not quite in proportion thereto.) 

The most important practical question connected with the relation 
between density and heat loss is the effect of degree of compression 
on the working and efficiency of gas engines. The conclusion gained 
from practical experience, that there is a point beyond which it will 
not pay to increase the compression in the gas engine, is also in full 
accord with the results of laboratory experiments on the relation 
between density and heat flow. Not only is there a point beyond 
whieh increasing compression is not followed by an increase in 
efficiency, but before that point is reached the flow of heat per unit 
arca is increased to an amount at which trouble will begin to arise on 
account of the difficulty of cooling. The real cause of pre-ignition 
is the overheating of some part of the interior surface of the metal 
or of a deposit thereon, due to excessive heat How following an 
increased density. If the metal could be kept clean and cool, com- 
pression could be carried to very much higher values than are now 
used in practice without any danger of pre-ignition. 

The effect of increasing density on heat loss is, however, a matter 
on which further experimental evidence is needed. A comparison of 
the rates of loss after explosions in a series of cylinders of the same 
diameter but of different lengths, the density of the mixture fired 
being varied in inverse proportion to the length (so as to keep the 
total quantity constant), would be of great interest. 


5. Turbulence.—The mixture of gas and air which is subsequently 
to be exploded enters the engine through the valves or ports at a high 
velocity, so that the gas within the cylinder is in a state of turbulent 
motion. The convection of heat thus will go on more rapidly, and 
what may be called the *' effective conductivity " of the gas will be 
increased. During the past vear Dugald Clerk has applied his method 
of indicating the engine with tripped valves, so as to obtain a “ zig- 
zag ” diagram, to the investigation of this point. During the first 
expansion line in such a diagram there is present the normal amount 
of turbulence which obtains in the ordinary working of the engine; 
during the second and later expansions of the " zigzag " the tur- 
bulence has practically died out. Clerk has found that in the com- 
pression and expansion of air or carbon dioxide without firing. the 
engine being simply motored round, the rate of heat loss at a given 
temperature is greater in the first compression after drawing in the 
charge than in the subsequent compressions. If ignition be delayed 
until the combustible mixture taken into the engine has been com- 
pressed and expanded twice and then again compressed, the period 
of inflammation is about 2} times that of a normal ignition in which 
the gases have some turbulent motion. 

Prof. Hopkinson has also carried out some measurements of the 
effect of turbulence on heat loss and inflammation phenomena in a 
closed-vessel explosion. A cylindrical vessel, 1 ft. in diameter by 
l ft. long, was used, and was lined with copper strip, the rate of heat 
loss being measured by a record of the rise of electrical resistance of 
thisstrip. A small fan was mounted in the centre of the vessel, and 
comparisons were made of the result of exploding the same mixture, 
first with the fan at rest, and second when the fan was driven at a 
speed of several thousand revolutions per minute. "These experi- 
ments also showed the great increase in speed of inflammation 
consequent on the motion of the gas. 

For the application of the results obtained with the closed vessel 
and the fan to the gas engine it is necessary to get some measure of 
the amount of turbulence remaining in the latter at the end of the 
compression stroke. Mr. H. J. Swain, under the direction of Prof. 
Hopkinson, has made some measurements during the past year 
bearing upon this point. The method used was to determine the 
rate of loss of heat from a platinum wire mounted in the combustion 
chamber of à gas engine, the wire being heated by an electric eurrent. 
Within moderate limits of temperature the heat loss from such a wire 
is proportional to the temperature difference between it and the sur- 
rounding gas. The ratio between heat loss and temperature dif- 
ference is à measure of the effective conductivity of the gas, and 
depends upon its temperature, density and state of motion. If the 
first two factors are the same, then the effeetive conduetivity depends 
only upon the state of motion, and may be taken as a measure of its 
amount. The wire was mounted in the combustion space of an 
engine of 7 in. bore and 15 in. stroke, which was motored round 
so as to compress and expand charges of air, the gas supply being eut 
off. and comparative measurements of effective conductivity at the 
top of compression were made first with the engine valves working 
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in the ordinary way, and second with the valves closed, so that the 
same charge of air was continually compressed and expanded, and 
there was, therefore, no turbulence resulting from suction. It was 
found that at 240 revolutions per minute the conductivity was more 
than 60 per cent. greater in the first case than in the second, while 
at 60 revolutions per minute the difference was only about 20 per 
cent. In these comparative experiments the temperature and 
density of the gas were the same, and the difference could only be due 
to the motion. From measurement of the hcat loss from a similar 
wire in the closed vessel, Hopkinson infers that the motion of the gas 
with a fan speed of 2,500 revs. per min. is probably considerably 
greater than that obtaining in the gas engine. At this speed the 
heat flow at a temperature of 1,600°C. or over is increased by an 
amount of the order of 25 per cent., and, while it is certain that 
turbulence is responsible for some increase of heat flow in the gas 
engine, it is improbable that this is such as materially to affect the 
thermal efficiency, though it is of importance in the problem of cooling. 


THE HUNT CASCADE MOTOR. 


During a recent discussion by the South African Institution 
of Engineers of a Paper by Mr. M. I. Williams-Ellis, on * The 
Cascade Single and Multiple-Speed Motor," Mr. J. S. Heather 
offered a simple explanation of the Hunt Cascade Motor. 
Several of the members appreciated this explanation of the 
motor, the theory of which they had previously been unable 
to grasp. The following abstract of Mr. Heather's remarks, 
from the '* Journal " of the Institution, will, therefore, doubt- 
less, be of interest to our readers. 


The ordinary arrangement for the cascade connection of two motors 
is as shown in Fig. 1 (for the sake of simplicity one phase only is repre- 
sented). B is the secondary of the first motor, and. as is usually the case, 
is supposed to be on the rotor, whilst 4, the primary, is on the stator. 
The primary of the second motor is connected to Bas shown. By placing 


First Motor Second Motor 


Fia. 1. 


the windings B and C on the rotors there need be no moving contacts 
between the two rotors, supposing these to be mechanically coupled. 
With this arrangement the closing of the stationary winding D. the 
secondary of the seeond motor, on to a resistince enables the combina- 
tion of the two rotors to be started up as if the combination were a single 
slip-ring rotor. i 

Various methods have been proposed of putting the stator winding of 
the second motor on to the same stator as the primary of the first, and the 
two rotor windings also on to one rotor ring. What Mr. Hunt has done 
in the Sandveroft cascade motor is t» invent a way of combining the two 
windings A and D, al eady on one stitor, isto ono win ling. He then 
has to provide copper enough in this single winding for a resultant current 
only, instead of enough copper to deal with the current in A and the 
current in D separately. His arrangement further results in the possi- 
bility under certain circumstances of also reducing the copper needed for 
the two windings, B and €, on the rotor, because the conductors in some 
of the slots can be made always to carry currents of equal value but in 
opposite directions Consequently, both conductors in these particular 
slots can be omit ied. 

The speaker could only get the haz'est notion of how Mr. Hunt 
arrived at his results from the Papers Mr. Hunt had read before the 
English and American Institutions. 

It was, therefore, some consolation to him to be informed that Dr. 
Steinmetz and th» other experts of the Gen ral Electric Co., of New York, 
when the invention was first presented to them, had also failed to under- 
stand it, and that it was onlv after Mr. Hunt himself had gone over to give 
them furthor explanations that the General Electric Co. purchased the 
American patents. 

The speaker had evolved a rough-an1-ready sort of explanation which 
might be more satisfactory to the members of the Institution than any- 
thing they had hitherto seen on the subject. "To begin with the stator 
winding ; he took a small number of piles and a Gramme winding for the 
sake of simplicity. He also only considered one phase (through which 
he sent à continuous current). The only difference that would be intro- 
duced, if they supposed that the other two phases of a three-phase wind- 
ing were added anid that all three were fed with alternating currents in 
proper phase relation, would be that the poles would travel round the 
ring instead of occupying fixed positions as shown. They could, conse- 
quentlv, contine themselves to the consideration of the single winding 
supplied with a continuous current. 

Connect up the coils two in parallel and two in series, as shown in Fig. 2,, 
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As the voltage drop in each coil must be the same, the two connecting 
wires between each pair of coils were at the same potential so far as the 


supply current was concerned. These two wires could, consequently, be 


connected up through a resistance, and no current so far as the primary 


supply was concerned would flow through this resistance. This con- 
nection was shown in Fig. 2, in which the directions of the primary supply 
currents were shown by the arrows marked 1. 

Let, now, a two-pole field (sav, a bar magnet) revolve inside this four- 
pole ring. When this bar magnet was in the position shown, its rotation 
would produce an E.M.F. in the wires of the coil shown at the top of the 
ring. Assume the direction of rotation so that the current set up in the 
top coil was in the same direction as the ordinary current marked 1. (This 
secondary current in the coil at the top of the figure was marked 2.) At 
the same time that the passage of the north pole of the magnet induced 
the secondary current 2 in this coil, the passage of the south pole would 
also induce in the bottom coil a current (also marked 2), which would be 
in the opposite direction to the primary marked 1 in this coil. In the 
right and left-hand coils the magnet at the moment under consideration 
would have no effect. The two currents 2, in the top and bottom coils, 
being opposed to one another, so far as these two coils were concerned, 
would have no path if it were not for the connection through the resistance 
to the other pair of coils at the right and left-hand sides. Through this 
resistance and these coils these secondary currents would therefore flow, 
their directions being marked 2 also in these side coils. If attention were 
confined to the secondary currents marked 2 in all the four coils, it was 
clear that these secondary currents not only had a path in which they 
could flow, but also that their flow caused the Gramme ring, so far as they 
were concerned, to become a two-pole system, the two poles being marked 
“n” and “s” for the conditions shown. The rotating two-pole field, 
therefore, did produce a two-pole field in the stator, and their interaction 
was completely accounted for in spite of the existence of the primary 
four-pole field. Without this special connection of Mr. Hunt's, a two- 
pole rotating field could, of course, have no effect on a four-pole stator 
winding. 

The rotor arrangements had now to be investigated in order to see how 
and when it might be possible to eliminate some of the bars called for in 


the double winding. 


Fia. 2. 


The speaker considered the problem in exactly the same way as he did 
that of the stator, that is to sav, he took an ordinary four-pole winding 
with al] the coils in series, and on the same ring put a two-pole winding 
with the same number of turns per coil and carrying the same current. 
If the coils of the two-pole winding were made to occupy positions closely 
adjacent to those of the two coils of the four-pole winding, the effect of 
one of the coils of the two-pole winding would be to double the effect of 
one of the four-pole coils whilst the effect of the other of the two-pole coils 
would be to cancel the effect of another of the four-pole coils. Under 
these circumstance this latter coil of the two-pole winding and the latter 
coil of the four-pole winding could be left out. 

For continuous currents the elimination of certain conductors was 
possible when combining four-pole and two-pole windings. With alter- 
nating currents two adjacent conductors could only be eliminated if the 
currents in them were not only equal but also exactly opposed to one 
another in phase. This could never be the case with the star-mesh com- 
bination described im the Paper, for a vector diagram would show that, 
although the currents in the three sides of the triangle were all equal, they 
differed by 120 deg. in phase, and that the currents in the three rays of 
the star were in value 1-73 times those in the sides of the triangle, and as 
to phase were at right angles each to that in the side of the mesh to which 
the star-ray was opposite in a connection diagram. There were, conse- 
quently, no currents anywhere in such a system which were equal in 
value to one another and differed in phase by two right angles, and as a 

result it appeared that there could be no elimination of conductors in a 
star-mesh wound rotor, which was the form of winding that must be used 
to geta two-specd motor. For a single-speed cascade motor there might 
be a large number of windings in which advantage could be taken of the 
elimination of conductors, for in such motors the rotor windings might 
take the form of closed coils short-circuited in themselves, and the current 
in any individual closed coil was of the same value and phase throughout. 


COPPER PRODUCTION AND CONSUMPTION. 


Mr. H. V. Browne, representative of the Direct Spanish Telegraph 
Co. at Marseilles, formerly of Barcelona, and past president of the 
British Chamber of Commerce for Spain, has written in the August 
issue of the “ Journal " of the British Chamber of Commerce for 
Spain an instructive note on the subject of “The Production and 
Consumption of Copper throughout the World." Mr. Browne remarks 
that the consumption of the so-called red metal is yearly increasing 
by leaps and bounds, until it has reached a point at which the ques- 
tion arises whether the total production of copper will eventually meet 
the increasing demand. It may therefore be interesting under these 
cireumstances to examine the conditions actually governing its 
supply and demand. Spain is particularly associated with the pro- 
duction of the valuable metal, through her flourishing mines of Rio 
Tinto, Tharsis, &c. The actual profitable output of the Rio Tinto 
mines is probably assured for another 60 years at least. There is no 
doubt that considerable quantities of the mineral still remain to be 
discovered throughout the peninsula, and it is also probable that 
copper pyrites will also be met with in Morocco. Copper mines have 
been more or less recently started in the United States, Chili and else- 
where, which, owing to their special circumstances of rapid and large 
output, have contributed in a large measure to provide for the ever- 
increasing consumption of the metal. The production of copper has 
almost triplicated in quantity during the last 20 years, as the follow- 
ing table will show :— 

Thousands of Tons. 


— America. Europe e '| Total 
1890 159 82 25 266 
1895 215 84 30 329 
1900 305 126 55 486 
1905 504 132 58 694 

- 1910 621 165 91 877 


According to latest details the production for 1911 may probably 
have reached 890,000 tons. It will be seen that America holds first 
place amongst the countries of the world in respect to the production 
of the metal, and she tends yearly to increase this lead. 


Now, let us turn to the consumption of copper during the last 
The 


decade. For the past year 1911 this exceeds 1,000,000 tons. 
following figures indicate the progressive increase in consumption 
during the 10 years 1901-1910 :— . 

MOOT m 491,853 tons | 1906  ................... 787,564 tons 
19032 ioech ve aaa ora 594,269 ,, 10079. iecssececesaneues 698,026 ,, 
1908. ET 605,686 ,, p P 124,134 ,, 
1904... eorr 683,632 ,, LOUD” so edessi cierres co ss 833,739 ,, 
lI eneren 138,000 ,, ESI > x ccastntestntasacns 908,565 _,, 


It is calculated that the consumption of copper runs parallel to that 
of iron, and it is obvious that the greatest consumers of the metal are 
those countries considered to be the most advanced in the industries. 
These countries may be ranked in following order :— 

334,565 tons 


Germany fades oT osx ode e eux vn PAGS I EAS ODUET 218,000 ,, 
Great: Britain ........s.esosessosecoserecsesos 138,000 ,, 
FFaD66 seiirt ctus dava dede E 91,000 ,, 
Austria-Hungary ...........scsccsesceeecencees 36,000 ,, 
Russia ................. ——— sides 25,000 ,, 
FORT eu c edouvas dates DA DECORE RARE NEUE OM TARDA 24,000 ,, 
Other Countries ..............- eere eren nnon 412,000 ,, 

Total consumption ..................--- 908,565 ,, 


Variations in Market Price of Copper.—The actual market quota- 
tions of the metal range about £77 per ton, but there seems every 
probability that, with the general extension of the use of the metal, 
prices will go up, although it is scarcely probable they will ever again 
attain the record figures of 1907, when the market. value, owing to a 


frenzied boom, rushed up to £111 per ton. 


Electric Locomotive Delays.—The total delay last year 
attributable to electrical apparatus in the case of the 33 electric 
locomotives operating on the New York terminal district of the 
Pennsylvania Railway amounted to only 13 minutes. The 
total mileage run by these locomotives was over 900,000, the 
mileage in the case of one locomotive being as high as 56,000. 


* Commercial crisis ; inflated price of copper influencedjconsum ption. 
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By W. G. Bond, M.I.E.E. Price 2s. 6d. nett. 

Deum ARMATURR WINDIN2 AND COMMUTATORS, By F. M. Weymouth, 7. 6d, 

Tus MaNUFACTURB OF ErLscTRIC LIGHT CARBONS, Price ly 

T48 LOCALISATION or FAULTS IN Evectric Li2HT CABLES, By F.C Raphael. 7s. 6d. 

Tue Steaw-Encing [wDiCaTOR. AND INotcaTor Diagrams, Bdited by W. Worby 
Beaumont, M.1.C.E., M.lL.M E, &c. Price 6s. nett 

Tue Evecrric Arc. By Mrs. Ayrton. M.[.E.E, Price 12s. 6d. 

Tramway Tractiva Errort ano Power DiAoRAM, By Arnold Q, Hansard. B.A, 
AM.LE.E. Price 2s. 64. netti In Tube, 3s. {Price 3s. nett, 

TaB CLASSIFICATION OF ALTBRNATA-CURRENT Motors. By V. A. A. Fynn, M.I.E.E. 

EvecreicaL ENGINS@3ING FoR MECHANICAL AND MINING Enaga. By H. J. S. 
Hathor, M.LE.RE. Ready next wick. 95. nett. 

Tug THEORY OF THE SUBMARINE TELEGRAPH Caste. | By H. W. Malcolm. D.Sc. 
In Preparation. in Preparation. 

Tae MECHANICAL Dastan AND Construction or Generators. By R Livingstone, 

uon o NETER TELEPHONY SiMpLIFIED. By W. ATKINS. 3s nett. Ready ina 

Cu! dy 5. 

Tum Practicat Wiracsss Surog Ruta, By Dr. H. R, Belcher-Hickman, Price 22. 63, 

nett. Reduction on quantity. 


(Th> remaining portion of this list of “Tits EiscrRICIAN " Serias or Booxs 
eppear next week.) i 


- - 


SPECIAL NOTICE. 


The present number of ‘ THE ELECTRICIAN " completes Vol. LXIX, 
The Index to the Volume will be issued (Gratis) on Oct. 18th. 


NEARLY READY. 


Vol. LX1X. of "Tum Exrorricitan.” Bound in Publisher's covers, 
Price 17s. 6d. Postage U.K. 1s. extra, abroad 2a. 6d. 
_ Cases for binding Vol. LXIX. now ready, price 2s.: post free, 2s. 3d. 
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INTERRUPTIONS IN ELECTRICITY SUPPLY. 


It was only at the last ineeting of the Incorporated 
Municipal Electrical Association that a Paper was read by 
Mr. F. AYTON upon “ Means for Securing Reliability and 
Maintaining Continuity of Supply,” and probably most of 
those who attended the discussion on this Paper felt that 
the days of really serious interruptions were over. Yet 
since that date there has bzen more than one serious inter- 
ruption. The Norwich station, for example, has suffered 
badly, but no one will regard that disaster in any sense as 
a reflection upon the engincering staff, as the floods at 
Norwich were a contingency against which no provision 
could well be made. It is not often, however, that we 
have to deal in this country with what are somewhat ia 
appropriately called “acts of God”; yet, during the last few 
weeks there have been a number of interruptions which 
will have caused some apprchension to station engineers. 
Upon inquiry we have found that several of these break- 
downs are really of a very minor character, but for some 
reason or other they have been given extraordinary 
prominence in the daily Press. It may, of course, be that 
this is due to the journalistic “ large gooseberry” season, 
when news is scarce and the reporter is anxious to make 
the most of anything he can find. 

As an example, we may mention the case of Eccles. Here 
some trouble occurred in a disconnecting box, and resulted 
in inconvenience to a few consumers for about three hours. 
Unfortunately the Town Hall was supplied from this par- 
ticular main, and as a political meeting had been arranged 
to take place there that evening the mishap seems to have 
assumed unnecessary importance. Again, at Derby a short- 
circuit occurred near a manhole, and involved three con- 
tinnous-current feeders, necessitating their disconnection. 
Consequently a small portion of the system (amounting to 
less than 10 per cent.) was “dead” for about 20 minutes. 
As this occurred at 8:30 in the evening, when the shops 
were closed, there could not have been any great incon- 
venience. At Glasgow the reported shut-down was only 
that of two substations for five minutes, due to a break- 
down in an alternator. At Scarborough the failure was 
limited to a small substation, and was due to the blowing 
of a main fuse. It will be noticed that none of these 
mishaps occurred at the gencrating station. 

Nevertheless, we do not suggest that there have been no 
interruptions of consequence, and we would say most 
emphatically that, if electric power is to retain its good 
name, such interruptions must be prevented at all cost. The 
most serious type of breakdown is that at the central 
station, and it may be possible from what has occurred 
recently that some engineers have been relying upon old 
types of switchboard and switchgear. Now, of all tho 
equipment of a generating station this part is probably the 
most vulnerable. There is little to go wrong with boilers 
and their accessories in these days, and, as a rule, there is 
not much trouble to be expected from steam plant. Per- 


Ld 


— 


— 


es Yo] 
r ur 


sher’y coven 


free, fa 34 


—~, 


UPPLY 
COTO ts 


AS Teal 5 


SS 
LI 
foh z 
DUDEN 
that s 
thst ^ 
) last p 
pe 
8a. | 
t { 
RUNGA 
e bra 
or en: 
TURA] 


be thi 


1071 


Led 


THE ELECTRICIAN, OCTOBER 4, 1912.' 


— 


and views of different authorities are discussed in considerable 
detail. T" | | 
In Chapter VI. on Vulcanised Rubber, the limits of 
duplicating unknown compositions of rubber compounds, 
from the results of chemical analysis, are concisely and fairly 
stated. The processes of chemical analysis, based chiefly 
on the methods of Henriques and Weber, are then detailed, with 
explanations and remarks on each; these will be useful to 
those wishing to become acquainted with the considerations 
involved, in adducing the “ components " of a compound, from 
the results of the respective separate operations. 

The chief feature of the book consists in the practical detail 
recorded in connection with the analytical operations. It is 
not illustrated. F. M. 


Maschinen und Apparate der Starkstromtechnik. Fy G. W. 
Meyer. (Leipz g end Bertin, 1912: B. G. Teubn r.) Pp. xi 
+590. Unbound, M15. ; bound in lincn, M16. 

There are, and always must be, many men, who have to deal 
with electrical machinery and apparatus in their daily occupa- 
tion who yet have but little knowledge of the theory on which 
such are based. Nor is such knowledge strictly necessary, 
although it is most decided!y desirable. 

To such men who have to deal only with the practical side 
of the question, the ordinary theoretical text-book is, of course, 
unsuitable, and what they need is a book to tell them the 
advantages and disadvantages of the various machines ard 
appliances, a rough idea of the principles underlying them ard 
advice on the way to use them. Such a book will also appeal 
to the student who has just left his college. He has probably 
had very little practical experience during his course, ard 
when he goes out to his first job he is often surprised at the 
little he knows. 

Herr Meyer’s hook contains much useful practical informa- 
tion. It is evident that it cannot be entirely original, but it is 
a gocd collection of facts culled from many sources. 

Its strongest point, perhaps, is the descriptions of switch- 
gear and instruments, all of which, as the author states in the 
preface, have been provcd of practical use. Machines of all 
sorts are also described, from the ordinary continuous-current 
motor to the three-phase commutator motor. For the descrip- 
tion of this latter he has reprinted articles which have appearcd 
lately in the technical papers. Transformers are also treated at 
length, and many different makes described. The theory, 
however, 1s not all that it should be, for diagrams are drawn 
without leakage, and it is not made quite clear what is the 
effect of this property. 

Schemes of connections—such as for boosters, winding 
motors, &c.—are fully dealt with. and the necessary advice 
is given for paralleling continuous-current generators and 
synchronising alternators. It is rather a pity, however, that 
no mention is made of the problem of paralleling compound 
gencrators. The section on rotary converters is somewhat 
poor, for the voliage ratio is not discussed, a point of great 
importance to the tester. 

Before the descriptions of the various machines, a certain 
amount of theory is given, and this cannot be considered the 
best part of the book. There are, indecd, several points in 
which Herr Meyer has gone astray. For instance, he tells us 
that the integral sign denotes the addition of an infinite number 
of ordinates of a curve. This, of course, is near enough for 
practical purposes, but if the reader desires to go further with 
the calculus it is rather a weak foundation to build on. Again, 
the author states that with a series armature-winding it is 
necessary to have only two brush-spindles, thereby making the 
commutator longer and dearer than with a parallel winding. 
But every practical man knows that most machines have 
as many brush-spindles as poles. And again, when an 
induction motor is driven backwards, and acts as a brake, it 
returns power to the line. j 

Notwithstanding these failings, however, the book is on the 
whole a good collection of facts descriptive of modern prac- 
tice. The section on the Tirrill regulator, so much employ.d 
nowadays, is very full and complete. 

The value of the work is very much enhanced by the numerous. 


haps steam turbines have not maintained their reputation 
quite as high as it should be, but, nevertheless, little trouble 
is to be expected from the best makes of this kind of plant. 
With the switehboard, however, the case is somewhat 
different. Take, for example, the current transformer. 
This part forms a weak spot, and has been responsible for 
more than one breakdown at Lot's-road. 

What does not seein to be realised quite as fully as it 
should be is that if an are, with a good deal of power 
behind it, starts from a rubber-covered or bitumen cable, 
we have at once a gas. produced of a highly inflammable 
kind. It is a veritable gas producer, from which the flame 
cannot be extinguished as long as the arc is in action. It 
is therefore most important that the whole of the switch- 
board and the cables in its neighbourhood should be fire- 
proof. It is only short-sighted policy to continue running 
a station with an old-fashioned switchboard having a mul- 
titude of connections covered with inflammable insulation, 
and steps should be taken by the responsible engincer to 
replace such plant at the earliest possible moment. Such 
a replacement may seem expensive, but it is much cheaper 
than having a serious breakdown and consequent replacc- 
ment at short notice. 

- We cannot emphasise the point too strongly that elec- 
tricity undertakings, whether company or municipal, are 
out for business, and the greater their. business becomes 
the greater are their responsibilities. Itis therefore well to 
look ahead, to see that all the plant is up to the standard 
it should be, and to leave no stone unturned to provide fur 


continuity of supply. 


REVIEWS. 


`- (Copies of the andermentfoned works can be had from THE ELECTRICIAN Offices, post 
free, on receipt of published price, adding 3d, for books published under 33, Add 
10 per cent. for abroad or for toreign books.) 
id 


The Ohemistrg of the Rubber Industry. By H. E. Ports, M.Sc. 
(London, 1912: Constable & Co,) Pp. x.4153. 55. not. 


. This book is divided into six chapters, which, excepting a 
couple of pages on Gutta Percha and Balata comprising Chapter 
IIT, dos! with various phases of the rubber industry and the 
utility of chemistry when applied thereto. 

Chapter I. is devoted to à comparatively lengthy historical 
résumé of data regarding the complex physical and chemical 
properties of bodies possessing features characteristic of so- 
called ** colloids,” and of various degrees of the colloidal state, 
this in view of the colloidal nature of rubber. 

Chapter II. has for its title ^ Raw Rubber," and commences 
with reference to latex, its protein and resinous matter, &c. 
The author classifies and briefly discusses methods of coagula- 
tion, washing and drying. including those of plantation rubber. 
The constituents of technically pure rubber, the rubber hydro- 
carbon, and insoluble matter, derivatives, &c., are reviewed and 
discussed at some length, and the remainder of the chapter 
contains notes describing methods for sampling and the 
d^termination of moisture, resins, insoluble matter, nitrogen, 
ash end the rubber hydrocarbon itself. 

Chapter ITI., as already mentioned, refers briefly to gutta- 
percha and balata. Chapter IV. is on Mixing; organic and 
inorganic materials for rubber compounding are instanced, 
and in some cases their function in compounding is discussed, 
and analytical tests for quality are stated for most of the 
materials mentioned ; in short this chapter outlines the raw 
material examination work of a rubber works chemist. 

Chapter V. is on Vulcanisation. After recording the 
discovery and d»velopment of the vulcanisation process, the 
additative nature of the chemical reaction is symbolically 
illustrated, and various practical methods of vulcanisation 
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figures (772 in all), and by the extensive references to other 

works. English readers will, of course, realise that it is written 

m German. KR. G. J. 

A Treatise on Wireless Telegra»hy and Wireless ; Telephony. 
By YosuHtxos) Mizuso. (Tokyo, 1911: The Maruz?a-Kabusaiki- 
Kaisha.) Pp. 563. 

The appearance of this volume makes us regret still more 
that we are wholly ignorant of the Japanese language. It is 
well known that Japan is to the fore in the science and practice 
of wireless telegraphy—in fact, the columns of THE Erkc- 
TRICIAN bear evidence of this fact not infrequently—and the 
present work, whose author is the Professor of Physics at the 
College of Science and Engineering, Kyoto Imperial University, 
serves to emphasise this point. | 

Although we cannot study the text, it is evident that the 
book is highly mathematical in much of its contents. Starting 
with the more elementary phenomena of oscillatory discharge, 
damped and undamped oscillations, the author proceeds to 
consider electric and electromagnetic fields, radiation from 
oscillators, the theory of coupled circuits and resonance. 
Attention is then paid to excitation, to the Marconi and Tele- 
funken systems. the Marconi and Bellini-Tosi directive methods, 
the work of Zenneck on the propagation of waves over the 
earth's surface, the effect of obstacles and the conductivity of 
the air, the latter being illustrated by graphical records with 
simultaneous observations of humidity, temperature and 
barometric height. The chapter on detectors includes char- 
acteristic curves of a number of minerals. Then follows the 
consideration of receiving circuits, arcs, the Poulsen system, 
wave meters and other matters. 

To English eyes it is a little strange to see such familiar 
names as Hertz, Maxwell and Marconi disguised in Japanese 
characters, these being followed by the English equivalents. 
The book is exceedingly well printed, with some excellent half- 
tone reproductions of photographic records, and we only regret 
that we are unable to appreciate the text at its true worth. 

The Post Office and its Story. By E. BENNETT. (London, 1912: 
Secley, Service & Co.) Pp. 356. 5s. net. 

Everyone knows something of the Post Office, but as a rule 
the “ something " 1s very small. This is unfortunate, for there 
are few public institutions which are so interesting. In the 
present volume Mr. Bennett attempts to remedy this defect of 
ignorance by supplying an historical account that is both 
instructive and readable. Starting with postboys and mail 
coaches we are taken through all the activities of the Post 
Office, including manipulation on trains and mail boats, the 
telegraph, the telephone, the postal union, the permanent staff, 
the savings bank and, finally, old-age pensions. In all there are 
24 chapters, and much detailed information is given. Tech- 
nical matters are scarcely touched, but any reference to them 
is correct, which is rather unusual in a popular work. In 
dealing with the transfer of the telephones, the author is 


evidently sympathetic towards the Post Office—probably | 


much more so than he would be if he were to write a history of 
the National Telephone Co. We are glad to learn that our 
Post Office i3 not as a rule behind those of other countries, and 
in many respects is In advance of them. 

The book is well illustrated, and contains a good sprinkling 
of excellent stories of what the British public expect the various 
departments of the Post Office to do for them. We have read 
the work with the greatest interest, and can recommend it 
warmly as affording both light and instructive reading about an 
institution of which more should be known. 
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" Konstruktion, Bau und Betrieb von Funkeninduktoren und deren 
Anwendung mit besonderer Berücksichtigung der  Roentg^nstrahlen- 
technik." By Ernst Ruhmer. Part 2. (Berlin, 1912: Administra- 
tion der Fachzeitschrift ‘‘ Der Mechaniker.") M.1.25. 

'" Proceedings " of the Royal Society. Series A., Mathematical and 
Physical Sciences. Vol. LXXXVIL, No. A. 595. 4s. 
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ENAMELLED CONDENSERS FOR RADIO-TELEGRAPHY, 
! BY W. TORIKATA AND E. YOKOYAMA. 


In the sending system of radio-telegraphy, brush discharge 
in the condenser is one of the most important items among 
the losses in the whole system, and thus various devices are 
intended to minimise it. Glass condensers are sometimes 
immersed in oil for the purpose, but the process is very dirty 
and requires particular care especially on board the ship. 
Fig. 1 shows a group of glass-plate condensers filled with wax, 
which was devised by Mr. Saiki and is now used in all ship 
stations of the Japanese Teishinsho system. 
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M, M’= Metal Plates. W= Wires soldered on Meta! Piates, 
D= Mixture of Wax, &c. 
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G — Glass Plates. 


The condenser is very simple to make. Several glass plates 
with metal sheets alternately between them are bound with 
hemp thread and then immersed in molten wax, which is 
gradually cooled, care being taken to leave no air bubbles in- 
side.. The waxed condenser is entirely dry in all climates and 
efficiently prevents brush discharges. The only point against 
this method is that the condenser is very heavy and it is 
impossible to locate faults, if any, and simply to change the 
broken plates ; thus large spares become necessary. Varnishing 
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G=Glass Plate, C— Copper Plating. E— Enam `l C» npoun l. 
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the metal edges of glass condensers is commonly known as à 
method of preventing brush discharge, but it is not sufficient 
to stop the loss. 

À very efficient process for the purpose was recently devised 
by the authors and patented in Japan. The process is to 
enamel some part or all over the surface of the condenser. 
Fig. 2 shows the various forms devised for plate condensers 
and Fig. 3 those for Leyden jars. | l 

The dielectric strength of the enamel compound is very high 
and is quite free from trouble by moisture. The enamel sticks 
very hard on the surface of the condenser and is quite elastic 
so that it does not split. There are various kinds of enamel 
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compound and its composition has a great effect on the effi- 

ciency of the condenser. From the comparative tests of 

various condensers in Tables I. and II. the efficiency of the 

enamelled one becomes evident. 

Table I.—Tota! Watt Losses in Glass-Plate Condensers, with and without 
Enamel Coating. — (000114 mjd.) 

6,000 ... 6,375 ... 6,750 ... 9,000 ... 10,500 ... 12,000 


Voltage...... Te 
Without enamel 18 .. 18... 18 .. 31 .. 40 .. 52 
With enamel ... 4 .. 4 .. 65 .. 15 .. 19 .. A 


` The glass condenser was made by Nippon-Denki Kaisha and 
is of the type having copper plating on glass plates, 2 in. by 


]1iin. by gin. 
Table I1.—Total Watt Losses in Leyden Jars with and without Enamel 


Coating. 
Vol age .... eee 15,000. Little higher than 15,000 
Without enamel ..................... ess 46 0 52-0 
With enamel on inside only......... 42:5 aie 
With enamel on both sides ...... .. — 42:0 


. In Leyden jars 7:9 per cent. of the loss was saved by 
enamelling on one side only and 19:2 per cent. by enamelling 
on both sides. 

. These two experimental results were obtained with 60-cycle 
alternating current, and thus it may be that the losses when 
operating with high-frequency current would be different. 

To test the practical efficiency we tried various kinds of 
condensers in the same sending circuit and measured the corre- 
sponding antenna current. Only the types of condenser were 
changed, the capacity and all other quantities being main- 
tained the same, and therefore the antenna current is a 


G-Glass Cylinder. C-Copper Plating. |E-- Enamel Compound, 
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measure of the efficiency of the condensers used. Table III. 


Shows the results. 
Table III. — ^omp'rative Tests of Various Condensers. 
Antenna current Resist. shunt " 
at the foot of to telephone HE 


sending antenna. receiver. 
Plate condenser in oil ......... 0:59. assis 45 ohms ...... 275cm. 
Enamolled plate condenser... 0'355 ......... H82-.-. odes 267 ,, 
Enamelled Leyden jar ...... 0:88 sesser d$. ns o ces 250 ,, 
Waxed condeuser............... 0°33 dousstes 52 w " 24:5 ,, 
Leyden jar... ............. er 0:355 srik 57 , vss wd D. s 
Plate condenser ...... ........ 0:555. aei 60 ,, sse. "M De. 34 
Moscicki condenser............ 0:42 .......—. 65 venei. ASD y 


» 
The result for the Moscicki condenser is uncertain. 


‘In Table III. the results obtained in the receiving test are 
also given. The resistance shunt to the telephone receiver is 
that which gives just inaudible signals when the corresponding 
condenser is used in sending, the adjustment of the receiving 
set being kept constant. The coupling distance is that which 
gives just inaudible signals when the coupling of the receiving 
tuner is gradually made loose. It may not be possible to say 
that the reciprocal of the resistance, or the coupling distance, 
is proportional to the efficiency of the condensers, but it will 
be sufficiently near to determine the order of it. 

From the above results we may conclude that the condenser 
immersed in oil is the best, but we can get practically as 
efficient a result by the enamel process. 

During the series of the experimental tests on the efficiency 
of the various types of condensers, we generally got the follow- 
Ing results: (1) The surface as well as edges of the metal 
coating of the condensers must be very smooth; (2) the 
smoothness is far more important than the nature of the metal 
itself in decreasing the total losses of the condenser; (3) the 


total length of the edges of the metal coating must be as short 
as possible (from this point of view we can conclude that the 
Leyden jar type of condenser is better than the plate type) ; 
(4) the enamel process is very efficient, and practically annuls 
brush discharges; also it shows no difference between the 
various type of condensers in regard to brush discharge. 
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| exzcrerc TRACTION IN THE UNITED STATES AND 


SOME OF ITS ADVANTAGES.* 
BY W. J. CLARK. 


Sammary.—The author deals with the development that electric 
railways in the United States have made during the past few years, 
and comments on certain problems in their organisation which have 
arisen or are likely to arise. 


Electric railway operation has developed two distinctive operative 
rorms : one the highly efficient small unit, adaptable to a very wide 
range and character of service ; the other the most powerful loco- 
motives that can be produced. The experience obtained with the 
first has been of immense value in the production of the other, and is 
equally so in determining the future possibilities of steam railroad 
electrification and operation. A brief outline of what has been 
accomplished by and with the small units is of interest. American 
railway statistics have always ignored mining and nearly all other 
forms of industrial railways. Nevertheless, systems of this character 
have been an important factor in freight transportation for many 
years. The first electric mining locomotive in this country began 
its operations in 1887, but the introduction of electric traction on a 
commercial scale in the mining field commenced in 1889 or 1890. 
At least two electric locomotives then placed in operation are known 
still to be in daily use. There are at present over 10.000 electric 
locomotives operated in this country upon railways of the general 
character stated. They range in capacity from a few horsepower 
each to the equivalent of that possessed by steam freight locomotives 
employed in main-line service. Their number is increasing at the 
rate of nearly 1,000 per annum. ‘The total tonnage now hauled by 
these electric locomotives probably amounts to over one-third of the 
entire freight tonnage of all American steam railroads. The length 
of haul, however, is comparatively short. Despite this last-men- 
tioned condition and the small capacity of the locomotives and cars 
principally employed in such service, many instances exist where 
the cost of such haulage per ton mile approximates the low figure of 
0:5d., including maintenance and depreciation. 

Results from the electrical operation of mining and industrial 
railways have shown that the investment therein is fully warranted, 
and incidentally has taught a fundamental lesson that applies with 
equal force to the electrification of main-line and other railways ; 
i.e., that the standards by which the investment therein should be 
gauged are those of net efficiency and the greater flexibility provided, 
not the comparative price of steam locomotives by weight. Among 
the class of railways now under discussion should perhaps be included 
a comparatively new and distinctive type of electric main-line rail- 
road—that designed for towage on canals. Various experiments of 
this nature have been made in this country, and a few comparatively 
small installations are operated in Europe. That designed by Col. 
Edward Schildhauer for the towing of vessels through locks of the 
Panama Canal is the most extensive and original that has vet been 
undertaken. Forty large electric locomotives and other essentials 
to operation have already been contracted for. As the vessels will be 
towed at the rate of only two miles per hour, a natural query may be: 
What has such a service in common with the electrical operation of a 
main-line railroad ? The answer is: Securing. at least, the advan- 
tages of such an accuracy and reliability of control, in moving 
enormous weights, as could not be obtained by mechanical means. 

Turning now to forms of railways that are officially recognised by 
American National and State authorities: Their general classifica- 
tion has never been absolutely correct, and the difficulty of avoiding 
incongruities therein has greatly increased during recent vears, which 
also affects the determination of what main-line roads are. The 
following grand divisions have, however, been officially established 
and are usually adhered to by National and State authorities in this 
country: “‘ Railroads,” which signifies steam railways. “‘ Street 
railways,’ changed in recent vears to read * Street and electrical 
railways." Simple as such classification would seemingly have been 


——— —— — ee 


* This article is based on extracts from a Paper by Mr. W. J. Clark on 


“ Electrification of Main Line Railroads,” read before the West ern 
Society of Engineers and published in their * Journ. 
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25 vears ago, there were even then over 700 miles of steam-operated 
track included in the enumeration of street railways. Some of this 
was located upon its own right of way, and a small quantity of freight 
was transported thereon, Certain of this same trackage was owned 
or controlled by steam railroad companies, and virtually constituted 
parts of. their systems. Steam locomotives to above 609 in 
number have been- superseded by electric traction upon lines of 
this character formerly operated by steam, and in every instance 
better net financial returns have resulted. The following changes 
have come in the general character and extent of so-called street 
rvilways since the census of 1890: There were then 5,661 miles of 
horse railway track; in 1907 only 136 miles remained. In 1890, 
ee ble-operated, 488 miles; in 1907, only 62 miles. In 1890 thc 
treckage of surface electric lines was 1,262 miles; in 1907 it had 
inereased to 33.983 miles, and is now 41,000 miles. In 1890 there 
were 569 miles of steam-operated surface lines; in 1907 this had 
deere2scd to 62 miles. In 18980 the total trackage of elevated rail- 
we vs was about 152 miles, all steam-operated ; in 1907 there were 
420 miles of elevated and subway tracks, all electrically operated, 
and this total is now above 500 miles. * These changes, so brietly 
stated, onlv partially indicate the difficulties in reaching a determina- 
tion, from oflicial classifications, as to what a railroad, main-line road, 
or street railway may be. There are 8 lines designated as railway in 
the United States which have but 1 mile of track each ; 19 with but 
2 miles ; 25 with 3 miles ; 16 with 4 miles ; 40 with 5 miles; 18 with 
6 miles ; 35 with 7 miles; 29 with between 7 and 8 niiles. 

Among 2 total of approximately 125 well-defined types of inter- 
urben electric railways, the smallest trackage reported by any is one 
with 17 miles and another with 20. All the rest have 30 miles or 
over, ind several of the larger systems operate from 200 miles to 450 
miles, respectively. Approximately I8 railways have their electric 
ecctions or divisions. Ten other railways operate what is considered 
to be a mixed steam and electric service. Large railway systems 
own or control several thousand miles of street and interurban electric 
raiiwevs. In about thirty instances electric railways have leased, 
end electrically operate, portions of steam railway systems. 


E'cetric railways have thus inveded znd expanded the trans- 
portation fic'd which main-line and other steam railroads alone 
occupied in the past, as is evidenced by what follows: They operate 
both goods and passenger trains in regalar service, weighing as much 
gs 500 tons to 600 tons each. The proportion of goods rolling stock 
to passcnger equipment on some js greater than that of many so- 
called steam railroads, and their traffic is of a corresponding character. 
One in the Far West has a badly overcrowded goods terminal, with a 
capacity of 1.800 cars, and is now constructing another to care for an 
additional 3,500 goods cars. Similar conditions, differing only in 
extent, exist in connection with a large nuniber of other systems. 
About one-third of the total trackage of all these railwavs is located 
upon its own right of way. The average weight of rail is probably 
heavier than that laid by the steam railroads, and it is said that 
nearly the same proportion of track is equipped with block signals as 
on the railroads. Longer unbroken trips in the same cars can be 
made than was possible upon any steam railroad in the United States 
r few decedes ago. or now is upon many. Connecting lines and 
cara meke continuous rides possible for many hundreds of miles. 
Through bills of lading on goods are issued by numerous roads. 
Several of these operate express passenger train service, for long 
distances, at higher speeds than do competing steam railroads to the 
same points. Chair, dining, end sleeping cars are found among the 
rolling stock of these lines. A number have imposing passenger 
stations in the hearts of large cities, as well as modern local stations. 
Most of the power-equipped rolling stock of the electric railways, 
however, consists of motor cars; yet, viewed from an operative 
standpoint, and not by the form of its superstructure, every clectric 
motor car is a locomotive which can be operated alone or with trailers, 
end in trains intermixed with other motor cars and those not so 
equipped. Out ofa total of above 75,000 of these motor cars operated 
by American c'ectric railways, at least 20,000 can exert a greater 
tractive effort than an equal number of steam locomotives that are 
in reilrocd service. Most of these high-powered cars have M.C.B. 
couplers and stendard air-brake equipment. 


Some other fectures and problems of importance in modern rail- 
rond operation have also been worked out by the electric railways 
which plzee them in advance of the railroads. For instance, it is an 
almost forgotten fact that the paramount reason for the original 
introdu tion of electric traction on surface railways was to operate 
lines loceted over heavy gradients, where the great cost of cable 
construction, equipment, cend operation was prohibitive. The 
following table confirms this statement; 

If the writers memory is correct, there was not one of these last 
mentioned but which had maximum gradients of well above two per 
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cent. As thus shown, it was early recognised in electric railway 
practice that it was wiser to make capital investment for electrifica- 
tion than to incur still heavier expenditures in so reducing ruling 
gradients as to permit operation by steam or some other motive 
power. Strang to say, the value of this practice is not yet thoroughly 
grasped by all railway financiers, managers, and engineers. Within 
the past few months, however, two surveys of a proposed railway, 
about 160 miles long. located through a rough mountainous region, 
have been made: one to gradients that would permit of steam opera- 
tion; the other to those which can be easily and economically 
operated by electricity. The saving on capital investment, estimated 
bv the locating engineers on only 64 miles of this proposed line, is 
more thon sufficient to offset the cost of electrifying the entire 160 
mites. 'l'noir est*moto3 on the expenses of electrical operation were 
»lso less th n those for steam. Many millions of dollars have been 
expended by railroads in reducing ruling gradients, especially upon 
their main lines, and enormous expenditures for the same purpose are 
contemplated. Needless to remark that when such conditions are to 
be met the adoption of the practice outlined would, in almost every 
instance, greatly improve the net financial results secured from main 
line railroad operation and better the service thereon. , 

Another fundamental discovery mado by tho electric railway is 
that the first essential to be considered in railway electrification is 
tho source and cost of its current supply. : Experience obtained in 
the operation of electric railways, central stations, and hydro-electric 
plants demonstrates that the more thoroughly current produced in 
any electric power station or set of stations is diversified in the forma 
of its utilisation, the cheaper it cen be generated and tho less will be 
the cost to the user. Recognising this fact, many electric railways 
have consolidated with power-producing companies, or are furnishing 
electrical current for all kinds of purposes. "Tho perfection of such 
mothods for power generation and utilisation has becn attained by 
Mr. Samuel Insull, of Chicago. 

Taking a lezf from his book: A large railway has planned to furnish 
current to others for lighting and industrial purposes, the net revenus 
from which will be more than sufficient to offset the entire operating 
expense of its generating stations, which were primarily intended for 
railroad operation only. An incidental benefit arises from the fact 
that cheap electric power, whore it is available, encourages the loca- 
tion and expansion of industries, and consequently increases railway 
traffic. Electric railways have also shown how to utilise in a profit- 
able way every foot of expensive real estate required for city terminals 
and passenger stations That their example in this respect has been 
followed elsewhere is illustrated at the New Grand Central Terminal 
and the McAdoo Terminal Building: in New York City. Electrio 
railways have demonstrated lower maintenance costs on buildings. 
machinery, and rolling stock than has ever been heard of in steam 
operation. They have shown how to obtain more revenue service 
out of the same amounts of transportation wages, and have eliminated 
widely-distributed sources of water and fu^! supply. They have also 
proven their ability to operate the same weight of trains in the coldest 
weather with the same tractive units. They have made it possible to 
avoid the haulag of unnecessary dead weight. They attain higher 
rates of acceleration in ordinary serv;ce than can bo secured with 
steam under any conditions, and have proved the now universally 
conceded fact that electrical operation is far moro reliab!e than steam, 
and redu^es the number and lengih of service delays. 


Laboratoire Central d'Electricite.—We have received two 
volumes of Papers published by the Société Internationale des 
Electriciens relating to the work of the Laboratoire Central 
d'Electricité. The first volume covers the period 1884-1905, 
and contains reprints of 32 Papers by Messrs. P. Janet, F. 
Laporte, C. Léonard, De Nerville, P. Bourguignon, Iliovici, 
R. Jouaust and C. David. The second volume covers the 
period 1904-1911, and contains 22 Papers by Messrs. P. Janet, 
F. Laporte, Johann, R. Jouaust, Durand, Pérot, C. David, 
A. Broca, P. de la Gorge and C. Villiers. We need scarcely 
remark that the two volumes form an interesting record o 
important work in a form that will be appreciated. | 
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A NEW TYPE AND METHOD OF CONSTRUCTION OF 
LARGE GAS-ENGINES.* 


BY A. E. L. CHORLTON. 


Summary.—After discussing the limitations which have prevented the 
progress of the large gas engine in this country, the author describes a 
new type of engine without many of the defects of previous designs, and 
which is giving very satisfactory results. 


The theoretical economical advantages of large gas engines as 
prime movers are so well known in this country, particularly when 
using the waste gases from either blast furnace or coke ovens, that 
some explanation must be sought to explain the relatively slow 
progress which has taken place in their use when compared with 
that on the Continent, especially in Germany. The situation may 
have been brought about by one or other of two quite different 
causes, or a combination of the two. (a) The usually credited 
disadvantageous characteristics of the gas engine itself; or (b) the 
reduced first cost and peculiar applicability to existing installations 
of its most formidable competitor, usually the steam turbine of the 
mixed-pressure type. 

What are these characteristics of the large gas engine which have 
restricted its progress ? It is to be feared that they are still, to the 
general industrial mind in this country, as follows: (1) Not fully 
reliable ; (2) high in first cost and installation ; (3) high in cost of 
upkeep ; (4) developed and brought into greatest use abroad. Whilst 
the steam turbine (1) was invented and developed in this country ; 
(2) is cheaper to instal when steam boilers, &c., are already in use 
or exhaust steam available; (3) is considered more reliab!e ; 
(4) is reputed to have a lower cost for repairs and upkeep; (5) when 
of the exhaust type, enables much old plant to be retained in use. 
while still effecting considerable economy. 

The limitations which have prevented the progress of the large 
gas engine will be seen to be primarily due to the prevalence of the 
belief of unreliability and the comparatively high total first cost of 
installation. 


Xen : p^ A 
DTTC pea 


Fia. 1.—Pr-sENT DESIGN OF CYLINDERS AND HEADS. 


(a) Unreliability.—This view of unreliability has, of course, been 
formed from the troubles experienced in the past, though it has been 
actively combated by various engineers when referred to present 
types. It may be said constructionally to refer to the cracks and 
breakages of important parts of the engine. Generally these 
troubles sprang from initial foundry strains set up between the inner 
and outer walls of the casting when these were cast 1n one piece, as 
was the original practice. ee 
_ Fig. 1 shows a cylinder of later design, in which it can be seen how 
greater freedom was allowed. If possible, still further improvement 
was desirable to dispose of the awkward shapes round the valve 
pockets, &c., and to do away with the connection between the jacket 
and the inner wall at A, where cracks also had occurred, quite apart 
from any troubles which might occur with the valves themselves ; 
in fact, it was preferable that the jacket should be entirely dis- 
sociated from the cylinder in casting, a further reason being that 
different mixtures of cast iron were required for the conditions which 
the parts had to meet during service. 

The next source of unreliability is in the valves and valve gears, 
subject to the heat and stress of the explosion. Obviously, there- 
fore, an improved engine should, if possible, (1) be valveless, (2) have 
cylinders of simple pipe form, (3) have separate jackets. 

The only large engine with cylinders of pipe form without valve 
pockets, &c., and where the two pistons performed the various valve 
functions successfully, was the Oechelhüuser ; the disadvantages of 
this type, which have restricted its use, although its thermal economy 
is well known, spring from other causes, as high first cost, large floor 
area covered (horizontal type), &c. 

The success of a vajveless action was confirmed by the author's 
English experience with the working of the central exhaust ports 


ı  * Abstract of a Paper rcad before the Iron and Steel Institute. 


by the piston in the Kórting type engine, &n experience which clearly 
indicated . hat there was no apparent reason why the air and gas inlet 
to the cylinder should not be controlled by a similar method in an 
adjacent cylinder. ‘The outcome of this was the adoption of two 
parallel cylinders with ports about the middle, connected by specially 
shaped passages at their ends, one piston thus controlling the inlet 
through the ports in one cylinder, and its fellow expelling the exhaust 
through a similar set of ports in the other cylinder. This design was 
more or less bound to be of the two-cycle type, and the author 
naturally leaned to such a principle, seeing that his experience had 
convinced him that by retaining, amongst other things, small cylinder 
diameters, it was the most suitable form for large powers. 

From Fig. 3 it will be seen that the cylinders consist of two single- 
walled U tubes placed end to end, the inlet and exhaust ports 
being about the joint ; flanges on the cylinders—set back somewhat 
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Fic. 2. --View or THE New VaivEL7SsS Gas ExaixE (MATHER[& FraTr). 


from this juncture—hold in between them the exhaust and inlet 
boxes, as shown in Fig. 3. The whole cylinder unit presents ex- 
tremely simple forms of single-walled castings, particularly suitable 
for successful and economical foundry work without setting up 
casting or expansion strains, and also for use in internal combustion 
work itself, as there are no pockets or irregular shapes ; all sections 
are more or less cylindrical, including the connecting passages. No 
heavy flanges or joints occur about the points of maximum pressures 
and temperatures as in the ordinary type of engine. This form gives 
most effective cooling to all parts, and the efficiency of the cooling is 
increased by the accessibility of the water to all parts of the com- 
bustion chamber, the usual thick flanges and joints there being 
avoided. Thus, the engine may run at a higher temperature than 
is usual in the present large sizes. 


7000700 


Fic. 3.—'* DUPLEX” ENGINE (SECTION). 


All the cylinder, &c., walls being single, the jacket must be pro- 
vided in a suitable manner to retain the necessary water. This is 
most readily done by dropping the whole duplex cylinder into a 
simple tank, the cylinders resting by their central flanges on stools 
on the tank bottom or engine entablature. By this construction is 
secured at once complete allowance for temperature expansion 
without restraint ; the exhaust outlet, the only connection to the 
outside, passes through the tank wall by a stuffing box, or a flexible 
membrane is used, the connection to the charging pumps being 
within the jacket tank. Difficulties with valves, moreover, are done 
away with. 
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(b) High First Cost.—The cost of installation of a gas central 
station primarily consists of : (1) Engines, (2) flywheels, (3) electric 
generator, (4) foundations, (5) buildings, (6) crane, (7) switchboard 
and cables, and (8) auxiliaries, &c. The first six items are probably 
the possible variables. 

For large powers the present comparatively low-speed horizontal 
engine is the only one in the field, and the large amount of room 
taken up by this tvpe, with its expensive foundations, &c., is well 
known. The cheaper prospect, judging from steam usage, and some 
work already done in medium-powered gas engines, is in the vertical 
design, Again, judging from steam practice, a high-speed forced- 
lubrication closed-in type, particularly for electrical work, is the 
most successful. 

As the vertical duplex tvpe runs at twice the speed of the present 
horizontal, and if the cost of the engine itself is not taken at a lower 
rate, although it seems reasonable to suppose that it might be, we 
get a comparative table of costs per brake horse-power as follows :— 


Horizontal. Duplex. 
£ £ 
EON CINE: eoe uox E Ra en E NEOA OU C ous 5-0 
IEA TE pcc SEEE E E ana easiness 0-5 W 0-2 
Generators Lo... ccc ccceecceceecce e Bn DAV. nage 1-0 
Foandations eese crt meu Vs nest OBI asean 0-175 
Buldings| sss LO o eee 0-675 
Crane f 
"Tütals Loi ar rer EI £8-8O es £705 


These figures are comparative only. | 

In order to indicate the large powers for which these engines can 
be built. the cylinder dimensions of a vertical twin “ duplex " of 
6.000 n.u.P. may be noted. These cylinders are but 36 in. diameter 
by 43 in. stroke, and the speed 140 revs. per min. The flywheel 
is 12 ft. 3in. diameter and 60 tons in weight, and the floor space 
taken up by the engine is 475 sq. ft. These sizes are by no means 
the limit, and the author sees no reason, from his experience and 
what has already been done in other engines, why cylinders of 48 in. 
diameter should not be successfully used. It is interesting to note 
that a triple “duplex”? with 48 in. diameter cvlinders and 4 ft. 
stroke, running at 125 revs. per min., would give about 16,000 B.H.P. 
at quite a moderate mean pressure. It will also be apparent 
that this type of engine, being of such a simple form, is par- 
ticularly suitable for ship propulsion work, as it can be easily made 
reversible. 

The author next gives the opinion of M. Mathot on the principles 
that engine builders should follow in further improvements in their 
designs, and shows how these agree with the principles of the design 
described. 

The recovery of waste heat from the exhaust, though not strictly 
germane to the subject of this Paper. is an interesting part of the 
interna] combustion engine problem, and one in which the author 
has had considerable experience with large horizontal engines of the 
two-evele type. The results obtained in the way of evaporation 
with this type, where the proportion of heat discharged by exhaust 
to jacket is greater than that of four-cycle engines, have been as high 
as Jb. per brake-horse-power-hour, the boiler being fed with hot 
feed from the jackets and economiser pipes. The steam generated 
in these boilers can be used in various wavs. When the source of the 
gas is an ammonia recovery producer plant, all that is evaporated 
will be required for the producers to keep the temperature down. 
It is interesting to note that the value of the steam generated, 0-02d. 
per brake-horse-power-hour, is equivalent to the value of the gas 
taken by the engine with the present price of by-products; thus 
the gas engine need not be debited with the gas used, and consc- 
quently the cost per brake-horse-power-hour generated is extremely 
low. On electrochemical work, with 100 per cent. load factor, the 
net cost of energy for a 3.000 B.H.P. plant is 0-047d. per brake-horse- 
power-hour, assuming interest and depreciation at 10 per cent. 

In other cases the steam can be used for power purposes, driving 
à steam auxiliary cylinder on the main engine. Or it may be used 
for any auxiliary plant, as water pumps or charging pumps, when 
these may be separately driven. These exhaust boilers act as very 
effective silencers. 

A standard high-speed engine of the vertical ‘ duplex " type, 
upon which very exhaustive tests have been made on the shop test 
plate. gave the following figures :— 


Mechanical efficiency ............ lusus. &5 per cent. 

Heat consumption per B.H.P. eesse. 10,500 B.'Th.U. 

Water consumption per B.H.P. oe... 4 gallons. 

Oil consumption per BLP. oo. cee eeeee eee 00004 gallon, 

GOVETNINY I oe esi PERRA SEHE EFERITS ess 40195 rise. full load on and 


ofi —steady. afterwards. 
These results are from evlinders 154 in. diameter by 18 in. stroke, 
and will doubtless be improved upon with larger cylinders and 
further refinements. 


So far the author's experienee. with this new type of engine has 
been uniformly successful. In fact, the first engine built was 
running on load in parallel with other gas sets within two hours of 
its first starting up on gas, a result with a new type of gas engine he 
is inclined to think is without precedent. 


CORRESPONDENCE. 


——— 
ELECTRICAL NOMENCLATURE. 
TO THE EDITOR OF THE ELECTRICIAN. 


Str: In view of the recent correspondence on the subject of 
nomenclature and the distinct advances that have been made 
towards international agreement upon the definitions of 
technical electrical terms. 1t seems to me that a few remarks on 
outstanding difficulties may be timely. . TEM 

Our foreign friends have met us with admirable cordiality 
and have entered into the spirit of mutual give-and-take in 
arriving at a common understanding. But some of them find 
themselves confronted by details that present some difficulty 
owing to the inevitable differences in the genius of the language. 
The very bluntness and directness of Anglo-Saxan speech is a 
difficulty to the accomplished foreign scholar, who is bound by 
philological associations and linguistic usages when he tries to 
find equivalent terms. The German practice, so extraordinarily 
fertile and flexible in its wav, of building up long composite 
names for things 1s abhorrent to both English and French 
stylists; while the discountenancing of all terms of classical 
origin in Germany limits their vocabulary unduly. On the 
other hand, the prepossession of French writers for classic 
terms that shall harmonise with the genius of the language 
leads them to reject even such a classical word as the adjective 
"compound," and causes them to prefer ' génératrice à 
excitation composée" to the term ''compound-wound 
dvnamo." Against such instances we must confess with 
shame that our own British usages in nomenclature are often 
logical and confused ; and that the British members of the 
Special Committee of the International Electrotechnical 
Commission have had to learn much ìn the discussions with 
the Continental members, and have found thereby many 
really important corrections in the British definitions to be 
imperative. 

One thing 1n particular has dawned upon most members 
of that Committee, that wherever, in the fluctuating usages 
of any nationality, two different terms have crept into use 
for the same thing, it 1s certainly best to encourage the use 
of that term which is linguistically akin to the term used by 
other nations or which is logically the more.apt. For example, 
there is a well-known piece of apparatus described in France as 
a machine commutatrice, or simply a commutatrice, and in 
Germany as an Umformer, called in this-country by the names 
of a converter or a rotary converter, and in America by the name of 
a rotary. Now the adoption of a right term for this apparatus is 
one of the matters still under negotiation. What are the con- 
siderations that ought to secure internationalagreement ! It 1s 
true that this kind of machine commutates, but so does every 
continuous-current generator. It is true that it rotates, but so 
does every dynamo and motor. Hence neither " commutatrice" 
nor * rotary " is really descriptive.- It '* converts," which is 
indeed its special function, from one species of current to 
another. Then why cannot we agree, internationally, to call 
it converter, or convertisseur ? Our German friends hesitate, 
because they hold the Teutonic Um former superior to the classi- 
cal form converter. Our French friends hesitate, but for a 
totally different reason, namely, that they have already got the 
term convertisseur, but this name is applied to the “ motor- 
generator group." For the American term '' rotary " no one 
on the Continent has anything but a smile. 

Another little outstanding difficulty arises over our straight- 
forward, direct, expressions “input” (for that which is put 
Into any machine, either mechanically or electrically), and 
~ output " (for that which any machine puts out, mechanically 
if it be a motor, electrically if it be a generator). Our French 
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confréres simply don't possess—or at least have not yet 
discovered in the arcana of their dictionaries—any equivalent 
distinctive terms. They have so far found out the word 
* puissance " (power) which lacks the concise opposition of 
“in” and “out” ; sometimes they use “ debit " for output, 
but they have no correlative term for input. But in the 
friendly discussions of the little Special International Com- 
mittee meetings at Cologne and at Paris these things have 
come up for keen consideration ; and, indeed, the French 
Section, whose labours in this matter of nomenclature have 
been most assiduous and most helpful, is giving special atten- 
tion to these very points. We may, therefore, expect shortly 
to be furnished with definitely accepted terms, expressing these 
ideas, authoritatively standardised in French, with consequent 
benefit to the reader of technical works in the French language. 


As regards the terms and definitions already agreed upon by 


international concomitance, and to be finally adopted at 
Berlin next year, there should be: no great difficulty in Great 
Britain in inducing writers of technical articles and authors of 
memoirs and of text-books, whose loose and illogical usages of 


language are an unending perplexity to the reader, to adopt the 


decisions of the I.E.C. | 

The labours of the International Sub-Committee are far 
from being ended. I feel sure, however, that they will be 
approved all over the world by members of the electrical 
industry, in whose interests the work has been undertaken.— 


Iam, &c., 


London, Oct. 2. SiLVANUS P. THOMPSON. 


COOPER HEWITT DIFFUSING LAMP.* 


One of the inherent objections to the filament type of lamp is the 
excessive glare which results when such a lamp is so placed that the 
highly brilliant filament comes within the range of vision. A U.S.A. 
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Fia. 1.—DisTRIBUTIoN or Light FROM PLAIN AND GROOVED BULBS. 


patent, granted to Dr. P. Cooper Hewitt under date of August 20, 
describes a highly interesting means of preventing such glare. The 
means employed consist of a series of fine, smooth, substantially 
parallel grooves in the outer surface of the lamp bulb, constituting a 
system of prisms. These grooves may be arranged in various ways, 
both longitudinally and transversely. These prismatic grooves cause 
a general diffusion of the light emitted by the filament as it emerges 
from the bulb. : 

A partial transverse cross-section of a bulb having longitudinal 
grooves is shown in Fig. 2, where the size of the grooves is greatly 
magnified, These grooves are in actual size less than one-hundredth 
of an inch in width, there being ordinarily from 100 to 120 per inch. 


* Abstract of an arti:l» in the “ Electrical World.” 


Any incandescent lamp bulb can readily be grooved in this manner 
by dipping it in wax and then, after baking, ruling the desired lines 
in the wax by means of a simple machine. Next the bulb is dipped 
in hydrofluoric acid for a requisite length of time, and finally the wax 
is removed, leaving etched grooves in the glass. The chemical method 
of grooving the glass has the advantage of preventing the fractures 
which might occur with a mechanical method, and it is possible to 
apply the chemical procedure to any commercial bulb. 

ét The effect of the transverse grooving is illustrated in Fig. 1, which 


shows the candle-power distribution curves of tungsten-filament. 
lamps with and without 


grooving. The dotted curve 
shows the distribution with 
a clear bulb, while the full 
line shows the distribution 
of an exactly similar lamp 
after grooving. 

Dr. Hewitt states that 
the loss in efficiency due to 
: thus grooving the bulb of 
an incandescent lamp is entirely negligible, amounting to a few per 
cent. at the most. One of the interesting features of the results 
obtained in this way is the fact that an apparently luminous bulb 
is produced in connection with a substantial linear source of light. 
such as an incandescent filament. The inventor predicts great 
advances of the principle in the not distant future. 


Fic. 2.— TRANSVERSE SECTION oF 
BULB, SHowine LONGITUDINAL GROOVES, 
GREATLY ENLARGED. 


RAILWAY CARRIAGE LIGHTING IN INDIA. 


In an article on this subject ‘“ Indian Engineering " states that 
several systems of electric lighting in trains are in use, but Stone's 
system has been adopted as the future standard for the three State 
railways (North-Western. Oudh & Rohilkhand and Eastern Bengal), 
most. of the carriages on which lines are at present lit by gas. 

At Dec. 31 last there were 12,831 vehicles on the several Indian rail- 
wavs fitted for (Pintseh's) gas lighting (compared with 12,455 a vear pre- 
vious), and 4,584 (3,636) for electric lighting. The numbers of vehicles 
on the various railways fitted for electric lighting at the close of 1911 were 
as follows: Bengal Nagpur, 62 (the systems represented being Stone, 
Mather & Platt, Vickers-Hall, Bowman & Still); Bombay, Baroda & 
Central India, 83 (Stone, Vickers- Hall, Aichele and Vicarini-Crawford) ; 
Eastern Bengal, 20 (Stone, Vickers-Hall, Mather & Platt and Tudor); 
East Indian, 120 (Stone); Great Indian Peninsula, 216 (Stone, Aichele, 
Vickers- Hall, Vicarino-Crawford, Mather & Platt and Tudor); Madras 
& Southern Mahratta, 14 (Stone, Vickers-Hall, Tudor and Rosenberg) ; 
Nizam's Guaranteed, 138 (Stone) ; Oudh & Rohilkhand, 78 (Stone and 
Viekers-Hall); South Indian, 40 (Stone); Assam-Bengal, 1 (Vickers- 
Hall); Bengal & North-Western, 1,088 (Stone); Bengal-Dooars, 45. 
(Vickere- Hall) ; Bharnagar, 16 (Vicarino-Crawford) ; Burma, 65 (Stone, 
Vickers- Hall and Vicarino-Crawford) ; Dibru-Sadiva Colliery Railway, 1 
(Vicarino-Hall) ; Eastern Bengal, 17 (Stone and Vickers- Hall) ; Gandal- 
Porbandar, 24 (Vicarino-Crawford); Hyderabad-Godaveri Valley, 3 
(Stone and Vicarino-Crawford); Jodhpur-Bikaner Native State, 258 
(Stone); Junagadh, 4 (Vicarino-Crawford); Madras & Southern 


| Mahratta, 4 (Stone); Rajputana-Malwa, 1,322 (Independent Storage 


Battery); Rohilkhand & Kumavon, 158 (Stone); South Indian, 485 
(Stone); and the following light 2ft. 6in. gauge railways: Arrah- 
Sasseram, 28 (Mather & Platt); Baraset—Basirhat, 45 (Mather & Platt) ; 
Barsi, 49 (Stone and Leitner-Lucas) ; Dholpur-Bari, 7 (Independent 
Storage Battery) ; Kalka-Simla Mountain, 113 (Stone) ; North-Western 
light military lines (Kohat-Thal and Nowshera-Dargai), 9 (Stone); 
Shahdara (Delhi)-Saharunpore, 35 (Mather & Platt); Darjeeling 
Himalayan 2 ft. line, 30 (oil motor driven direct-coupled 60-volt generat- 
ing set in separate van). The total percentage of vehicles fitted with gas 
and electricity is 80-14 per cent. for all gauges, whilst 4,317 vehicles, or 
19-86 per cent., are not fitted. | J 


Battery Locomotive for Car Shops.— For shunting railway 
cars at its Cold Spring shops and for moving cars over un- 
electrified tracks in the shop buildings and across the turn-table, 
the Milwaukee Electric Railway & Light Co. has purchased a 
7-ton battery locomotive. According to the “ Electric Railway 
Journal " this locomotive can attain a speed of about 5 miles 
per hour, and can handle a loaded 22-ton truck. It is equipped 
with couplings suitable both for standard railway trucks 
and fortramcars. The battery comprises 44 Exide “ ironclad ”’ 
cells, which supply energy to two double-geared traction-type 
80-volt motors through a controller at either end. An eight- 
hour charge provides sufficient energy to operate the locomo- 
tive for two or three weeks under its present schedule of duty. 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


BRITISH NOTES. 
Abingdon.—The Council have agreed with Messrs. Edwards & 


Armstrong the schedule of streets in which cables are to be laid and 
the thoroughfares in which overhead wires are to be erected. 


Barking.—The Electricity and Tramway Committee have informed 
Mr. W. Ivey that they are prepared to consider an offer for the sale 
of the electricity undertaking. 

The Electricity and Tramways Committee recently considered a special 
report by the Electrical Engineer setting out the comparative costs of 
generation, &c., of electricity undertakings of a similar size to Barking. 
end the treasurer submitted a statement of receipts. It was resolved to 
recommend that the charge for electricitv for lighting be increased from 
4d. to 44d. per unit, and that the charge for power be increased dd. per unit 
on the scale charges. The charges for electricity in the artisan's dwellings 
in King Edward's-road have been raised to Is. and 8d. per house per weck, 
with an option for the occupiers of such houses to have ordinary meters 
installed, the meters to be read monthly ; and, in addition, the engineer 
h^: been directed to instal in each house one metallic filament lamp per 
annum. The increased scale of charges would apply from Oct. 1. 

At the Council meeting last week Councillor Blake stated that last vear 
they lost over £250 on the artisans’ dwellings on account of electric 
lighting. 

Councillor Edwards agreed with the increased charges on the artisans? 
dwellings, as he thought everyone would agree that Is. per week to light 
c house was a moderate sum ; but he could not agree with the increased 
charge on ordinary lighting from 4d. to 41d., and he proposed that the 
paragraph referring to the increased cherge be deleted. This wes 

carried on a division. 


Beaconsfleld.—The Uxbridge & District Electric Supply Co. pro- 
pose to lay a trunk feeder from the generating station at Uxbridge 
to Gerrard's Cross and Beaconstield in order to supply the increasing 
number of consumers in this portion of this company's area. In the 
Beaconsfield area, where there has recently been a rapid growth in 
the demand, low-tension mains will be laid to give a supply at 209 
volts. The supply will be available in about six weeks’ time. 


Bedford.—The Council have authorised the extension of the electric 


supply cables to the new factory of Messrs. Peck, Frean & Co. 


Birmingham.—On Tuesday the Corporation rejected a motion by 
Mr. N. Chamberlain to instruct the Tramways Committee to consider 
and report on the advisability of obtaining Parliamentary powers to 
run a service of motor omnibuses ; and meanwhile to defer the con- 
struction of a tramway along Hagley-road. The question of running 
motor ‘buses will. however. be considered by the committee. 


Blackpool.—On the recommendation of tramways manager (Mr. 
Chas. Furness) the Tramways Committee have ordered sample remov- 
able glass screens to be fitted on one of the ** Motherwell” type of 
cars and also on the new “ cars de luxe " for the protection of motor- 
men and conductors during inclement weather. . 


Bolton.—The Electricity Committee recommend application being 
made for sanction to borrow £120,000 for a new generating station. 
at Pack-o'-th’-Bank, off Blackburn-road. The increasing demand 
for electricity for lighting, for traction and for power for the local 
cotton mills and other industrial works has rendered the present 
power station at Spa-road totally inadequate. 


Bootle.—At the Council meeting on Wednesday the Electric Power 
and Lighting Committee reported that the L.G. Board had sanctioned 
a loan of £41.919 for the equipment of new electricity works. 

The Committee also recommended that the terms of an agreement for 
the supply of electricity to Messrs. Harland & Wolff's new ship-repairing 
vard be approved and adopted ; and, further, that as matters of urgency 
the acceptance of tenders at a total cost of £1,500 for the supply and 
erection of plant, and the execution of works for the purpose of giving a 
supply to Messrs. Harland & Wolff, be approved, such amount to be 
provided out of a further loan to be approved by the L.G. Board. 


British and American Exports. —Recently published statistics show 
that the United States exported electrical machinery to the value of 
£1.671.798 in 1911. As stated in our issue of Jan. 12 last (p. 570), 
British exports of the same class were valued at £1,793,146. This is 
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the third year in succession that the British exports of electrical 
machinery have exceeded those of the U.S.A. 


Burnham.—The Council have decided to acquire a plot of land in 
Love-lane as a site for a generating station, and to lease it to the local 
company which is to be formed for erecting and working an elec- 
tricity supply station. 


Burton.—An overhead high-tension three-phase main is to be 
erected to the pumping station, and the English Grains Co. is to be 
supplied on the way. 


Chester.—Suh ject to obtaining the sanction of the L.G. Board. the 
Electricity Committee have been authorised to proceed with the 
work of laying cables from the Dee hydro-electric works to the St. 
Peter's Church sub-station, at a cost of £1,183. 


Church Lighting.—Christ Church, Westminster  Bridge.road, 
London, which has recently been renovated, has been provided with 
an electric lighting installation. | 

Among the improvements to be effected at Crathie Parish Church 
is the installation of the electric light, and the wiring and fitting 
contract has been let to Messrs. Stanley Roy & Co. His Majesty the 
King has given a handsome contribution to the improvement fund. 


Croydon.—The electric supply mains are to be extended to the 
works of Messrs. Lacy-Hulbert & Co., at a cost of £900. 


Derby.—4An unopposed inquiry was held on Wednesday into the 
application of the Council for sanction to borrow £10,750 for addi- 
tional generating plant. extensions of mains, &c. 

It wa: stated that the demand for electricity was stea lily increasing 
end extensions of plant and mains were urgently required. During the 
past vear 5,933,000 units were sold, compared with 5,687.000 in the pre- 
ceding year, and but for the coal strike in March a considerable profit 
would have been made on the year's working. 


Dewsbury.—Application has been made to the L.G. Board for 
sanction to borrow £14.500 for extensions of the electricity works. 

An inquiry was held into the application on Tuesday, when the town 
clerk (Mr. H. Ellis) said that £10,000 was required for generating plant 
(including a 1,000 kw. turbine set, with condensing plant, &c., and two 
boilers, £3,500 for distributor cable extensions, and £1,000 for cables, 
meters and extensions which would be needed in the next few years. 

The borough electrical engineer (Mr. R. H. Campion) supplied technical 
particulars, and mentioned that owing to the increased cost of materials 
the turbine would cost £290 more than the estimate. 

Mr. Ellis said the rise in coal was causing contract ors to increase th» 
amounts of their tenders by 10 to 20 per cent., anl there were other 
estimates which might be exceeded. As the £200 extra for the turbine 
was an ascertained amount, he asked that it should be added to the loan, 
for which application was made. 

'The inspector (Mr. T. €. Ekin) said it appeared that there was a debt of 
£3,284 outstanding on works to be superseded by new plant, and the Cor- 
poration requested that that amount should not be deducted'from the loan 
applied for. E 

The Town Clerk replied that in the original loans of £25,000 sanctioned 
for 25 years from 1804, there were included £1,000 for land and £6,711 for 
buildings. If the L.G. Board had divided the loan, allowing 60 years for 
the repay ment of the portion in respect of the land, 30 vears for buildings 
and 18 years for machinery, there would be only a small outstanding loan 
on superseded work, as the land and buildings would still b» carrying 
£2,750. There was a loss on the electricity works in the first five years 
from 1895, a profit in the next vear, and a loss in the two following years. 
There had always been a profit since 1903. The total losses amounted to 
£3,064, and the total profits to £13,115. 

The Inspect or ssi 1 the Corporation would hear something further about 
spending money for oae purpose when it had been advanced for another. 
He was afraid the Corporation would have to face the liquidation of the 
loan on superseded works, and that it would make a serious inroad into 
the renewals fund. He further suggested that the Electricity Committee 
might continue the good course they had hitherto taken in purchasing 
meters out of revenue. 


Dudley.— At the meeting of the Council on Tuesday the decision to 
sell the municipal electricity undertaking was contirmed. 

Mr. T. W. Adshead moved that the resolution authorising the sale be 
rescinded. If the sale took place he felt certain that in the near future 
they would regret their action. In his opinion the undertaking could be 
made a success. There were no large works within the borough, and the 
future success of Dudley largely depended upon the multiciplicity of small 
trades. The only means of attracting small manufacturers was to be able 
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decided to adjourn the matter, and to Eu a Er on the estimates 
from a consulting engineer. 


Hendon.—The Rural Council has been notified by the North 
Metropolitan Electric Power Supply Co. of its intention to apply for 
a provisional electric lighting order for this district. 


Hull.—The projected extension of the tramways along Spring Bank 
will be started immediately after Hull Fair, and it is announced that 
other extensions would follow. 


Ilford.— Electric current is to be supplied to the tramways depart- 
ment at lld. per unit during the current year. 


Islington (London).—The Lighting Committee have issued a report 


on the recent fire at the electricity generatinz station. itta 
The Committee state that '' the switchgear wes quite new and only just 
completed, and fortunately the h.t. switches cnd apparatus, which are 
enclosed in stone cubicles in a fireproof room, : «re not damaged in any 
way. The whole of the system was quite up o-date and specially de- 
signed and erected with the object of minimi: g fire risks. The damage 
caused by the fire was confined to half of the * crating switchboard and 
the instruments, &c., connected therewith, anl s covered by insurance.’ 


. Kintore.—The Lighting Committee have d2< ded to obtain a report 
from an electrical engineer on“a proposal to utilise the water power 
available on the Midmill burn in the generation of electrical energy, 


Leeds.—At the monthly meeting of the City Council on Wednesday 
several interesting topics were discussed, including the hire-purchase 
of electric motors and the extension of the tramways. 

Hire- Purchase of Electric Motors.—The 'Tramways and Electricity Com- 
mittee recommended the borrowing of £10,000 for the purchase of electric 
motors to be let on hire, the size to be from } H.P. to 10 H.P. for single- 
phase motors and 2 H.P. to 50 H.P. for two- phase 2 motors, any hirer to be 
permitted to purchase his motor at a price not lower than the net figure at 
which it stood in the books of the Corporation. 

The Leeds Chamber of Trades wrote objecting to"any further extension 
of municipal trading, and Mr. H. S. Ingleby headed a deputation of motor 
manufacturers and electrical merchants and contractors to protest 
against the proposal. lf the scheme were carried through, it would not 
be worth while for any private trader to attempt to sell or lend on hiro 
electrical motors in the city. 

Mr. G. Ratcliffe moved that the proposal be referred back, to enablo 
private traders to lay before the Corporation a scheme of their own. If 
they were prepared to lend motors at a re sonable price, that would meet 
the case. The one purpose which the Committee had in view was to 
increase the day load. 

Mr. D. B. Foster supported the Committee's proposal and said the 
development of electrical energy for indts rial purposes was the only way 
to rid the atmosphere of smoke. The attitude of the deputation was not 
supported by the Electrical Contractors’ Association, whose members 
would have more work to do in making the installations and doing the 
wiring. 

Mr. Robert Armitage, M.P., chairmza of the Electricity Sub- committee, 
pointed out that whereas during the p» 1 few years the purchase of current 
for lighting had remained practically stationary owing to the popularity 
of metallic filament lamps, the consumption of current for power had 
increased from 1,000,000 to 14,000,000 units, with the result that the 
costs of the department had proportionately decreased, and there had.: 
also been a reduction in the charges. Those charges could only be made 
still lower-by increasing the consumption for power. The proposal, there- 
fore, was of immense importance to manufacturers. The Corporation had : 
given private traders ample.opportunity to supply motors on hire, but, 
pud speaking, nothing had beca done, and nothing was being done, - 

y them. In fact, they themselves had told the Committee they did not 
want to encourage development along those lines. There was only one 
firm in the city enthusiastic about it. The Committee's proposition was 
limited to the hire of motors. The department did not intend to do the 
installation and wiring; that woukl be done by contractors, who would 
thus have much more work to do th: they had had hitherto. The small 
trader would benefit by being abl» t? hire a motor at a reasonable price, 
and in proof of his contention that the hirers would be mostly manufac- 
turers in a small way he mention thet the average capacity of the 
motors to be lent out would b» I} m.r. Those men were not being 
seriously catered for at present ; ia f2>t, the present source of supply was 
practically a monopoly. The chief objection put forward by the trade 
was that the hiring system might l'el to other developments along the 
same lines, but those fears were groundless. 

Ald. Brown, chairman of the ‘l'ramiw ays and Electricity Committee, 
said he believed there was a call for motors in the city, and he would like 
the Committee to ask contractors if they were prepared to lend out 
motors, so that a man could have gny make of motor he liked at a reason- 
able price. If motors could be hired at a reasonable price from private 
firms, he had no desire to press the proposal. 

The amendment was then adopted by a large majority. 

Tramway Extensions.—The Committee also put forward a proposal to 
make a number of tramway extensions in various parts of the city and 
beyond the city boundary. 

- Mr. G. F. Bowman moved an emendment referring back proposals to 
extend the service from Guiseley to Otley and Menston to Ilkley by 
means of the rail-less system. Ald. Brown said the Committee were 
satisfied that it was in the interests of the city that the extensions should 


to offer them something in the way of cheap power, and, judging from the 
increase of small motors, they were already doing this. He believed great 
ecohomies could be effected, and that the deficiency which appeared to 
have frightened the Electrical Committee included items of exceptional 
expenditure not likely to occur again. In the near future loans would 
fall in which would release £850, and if they had to spend a few extra 
thousand pounds on the undertaking there was every prospect of it being 


made a profit-earning concern. 
Mr. Smellie said they had a certain amount of money which they had 


borrowed, and which they had got to repay. They had. got, on the other 
hand, & plant which was somewhat obsolete. - Their income was only 
£3,000 more than it was in 1904. They were constantly having to spend 
capital, and they received no cor responding i increase in return. If the 
purchasers could make it pay, w hy not the Council ? It had been the 
enormous mileage of cables in proportion to the output which was respon- 
sible for much of the expense. They had a very small number of customers, 

. the largest being the Tramway Company, the price of whose current was 
fixed by arbitration, and over which the Corporation had little control. 
At present they had £70,000 unpaid loans, and thev had nearly £9,000 
money spent that had not been borrowed. By selling the undertaking 
they would be relieving the ratepayers of a huge capital outlay. 

Mr. H. W. Hughes (chairman of the Electrical Committee) said that 
the summarised history of the station was that £4,662 had either been 
found or had got to be found, and that there only remained £244 in reserve 
to meet the liability. The total income from the undertaking during the 
last financial year was £13,722, of which £4,351 came from tramway supply. 
The practical fact was that, roughlv, one-third of the customers had to be 
supplied with current at a price over which the Corporation had no control, 
and which was not remunerative. If the undertaking remained in the 
hands of the Corporation those losses would have to be faced in every 
succeeding vear. 

The resolution was lost by 27 votes to 4. 

Eccles.—The Works and Lighting Sub-Committee are to report 
upon the lighting of the tramway trolley poles. A new feeder cable 
is to be laid along Cawdor-street and Worsley-road at a cost of £600. 


Edinburgh.—The two new cooling towers which have been erected 
at the Dewar-place electricity works will be formally opened by Lord 
Provost Sir W. S. Brown and Lady Brown on Wednesday next. The 
extra plant at the station is capable of producing an increased output 
of about 3,500,000 units a year, and the estimated saving in coal i is 
over £10,000 a year. 

A special sub-committee of the Tramways Committee has been 
appointed to deal with the report on tramway extension recently 
prepared by the burgh engineer. Mr. Campbell. 

Mr. Campbell suggests three routes for consideration as suitable for 
cxtension purposes— the northern route, extending from Blackhall on the 
west and ending at Pilrig on the east; the central route, beginning at 
Ardmillan-terrace on the west and extending to the Tron Church in High- 
street ; and the southern route, extending. via Preston-street and Dal. 
keith-road to Cameron Toll, and thence via Lady-road, Kilgraston-road, 
Marchmont and the Meadows, to Preston-strect. The rail.less trolley 
svstem is suggested as suitable for the northern and central routes. A 
special meeting of the Committee will be held to consider the report. | 


Electricity Supply Loans.—Woolwich Borough Council have cir- 
cularised the other Metropolitan Borough authorities, expressing the 
opinion that the proposal of the Finance Committee of the L.C.C. to. 
reduce the maximum periods for repayment of future loans to Metro- 
politan Borough Councils for electric lighting purposes (viz., buildings 
30 years instead of 42 years ; mains 25 instead of 30 years ; and plant 
and machinery 15 instead of 20 years) was prejudicial to the develop- .. 
ment of electricity supply, and inviting the various Councils con- 
cerned to join in representations to be made to the Finance Committee 
of the County Council to reconsider the matter. 

Epsom. —The Council have decided to extend the electric supply 
mains to Ewell. 


Express Telephone Messages. —The. '* Post Office Circular " states 
that telephone calls to other post offices for dictating messages for 
express delivery may now be made from all call offices at post offices 
(except those fitted with automatic boxes) and also that at call offices 
at telegraphic delivery offices telephonic messages may be accepted 
for express delivery. A deposit of 3d. is charged in addition to the 


usual telephone fee. 


Fees for Inspecting Testing Stations.—Shoreditch Borough Council 
have decided to object to the scale of fees proposed by London County 
Council for inspecting the testing stations of electricity Supply under- 
takings in the County of London. 


Great Harwood.—The Council, which is considering an electricity 
supply scheme prepared by Mr. J. W. Speight, recently sent a depu- 
tation to Bispham in order to inspect the electricity works in that 
town. Probably current in bulk will be taken from Accrington. 


Hampton (Evesham).—The Council recently obtained tenders for 
public lighting. Messrs. Brown & Parsons (Ltd.) submitted a tender 
for electric lighting and Spencer & Co. one for petrol gas, It was 
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be made. "The proposals would not interfere with the development of the 
tramways within the city, and he hoped that at the next meeting of the 
Council a number of other extensions would be brought forward which 
would satisfy most of the members of the Council. 

The amendment was lost, and the minutes were then adopted. 

Destructors and Electricity Supply.— Xd. J. Clark, in moving the 
minutes of the Sanitary Committee, said that as a result of information 
obtained on visits to other towns as to refuse destructors and the utilisa- 


© tion of steam raised for the generation of electricity, the Committee 


recommended that a new destructor be erected as soon as possible, and 
that the surplus steam be utilised for the generation of electricity. The 
time had come, he said, when they ought to utilise to the greatest possible 
extent the heat at destructor works. At present they had four destruc- 


| tors, and an immense amount of heat was absolutely wasted. It was said 


that ] lb. of steam was produced from 1 lb. of domestic refuse ; in other 
words, they would generate from 80 to 100 units of electricity out of one 
ton of refuse. If they could utilise all the heat there wasin the amount of 
domestic refuse destroyed during one vear, and sell it to tlie. Eleetricity 
Committee, it would bring in between £5,000 and £6,000 a vear. 

The minutes were adopted. 

At the recent meeting of the local Chamber of Trades’ Council the 
PReSIDENT moved: “That this Chamber is entirely opposed to any 
further extension of municipal trading in the direction. indicated 


. by the recent. proposal of the ‘Tramways and Electricity Committee, to 


inaugurate experimental trading in electric motors, and further we con- 
sider it would be an injustice to the ratepayers if they were called upon 
to provide capital for experimental municipal trading, which would in 
Many cases ruin those same ratepayers connected with the trades and 
industries subjected to a competitive system of this character." He said 
there were many forms of unfair trading springing up, which were making 
it most difficult for the heavily rated traders to carry on their various 
businesses, and the further extension of municipal trading would become 
a serious menace if allowed to go on unchallenged. He also questioned 
the legality of the proposal and urged that strong representations should 
be made to the L.G. Board on the matter. With regard to hiring electric 
motors, he was not at all satisfied that it was à good business proposition, 
and if they were to take the gas-stove hiring department as an example of 
what could be accomplished, then he was quite sure the recommendation 
would not commend itself to à single ratepaver. 

Mr. H. S. INGLEBY, who supported the resolution, said that a consider- 
able amount of money would be swallowed up in official salaries, and the 
Corporation would be obliged tosell the motors in order to get back their 
capital. He could not see that there was any difference in the Corpora- 
tion letting motors on hire for a time, and then selling them outright, than 
there would be if they introduced a regular sales department. It would 
be most unfair to electrical engineers who had put their capital into that 
business to have their trade taken away in the manner suggested. 

Several members spoke to the resolution, which was ultimately carried, 
with two dissentients. v 


Manchester.— At the City Council meeting on Wednesday Ald. 
Bowes, chairman of the Tramways Committee, referred to the ques- 
tion of 1d. fares. and said he was not in favour of jd. fares until the 
Council altered its instructions to the Committee. 

The Tramways Committee reported to the Council on 4d. fares three 
years ago, and twice since then supplementary reports had been pre- 
sented. [t was impossible to give £100,000 a vear to the rates if they 
had to reduce their fares to id. The Committee were working on 
instructions from the Council. and the Council had told them from time 
to time that they must increase their contribution te relief of rates. The 
Committee had a big job in front of them, and they must be left alone 
if they were to tind £100,000. The Id. fare stages in Manchester had 
been increased. 


Marylebone (London).—The present 70 c. p. and 100 c.p. lamps are 


to be replaced by 160 c.p. lamps in 17 thoroughfares, increasing the 
aggregate candle-power to 17,735. | 

The zeneral manager (Mr. A. H. Seabrook) has reported that the scheme 
of selecting eight contractors was working smoothly. Even odd jobs are 
not carried:out by the department, an arrangement having been arrived 
at with two or three of the eight contractors to supply men for jobs at a 
pereenta:c on the labour cost. and it was, therefore, a fact that could 
not be questioned that the Council were carrying out no wiring work 
except through contractors, 


Motor Omnibuses v. Tramways.—Rotherham Corporation were 
recommended on Wednesday by the Watch Committee to renew 
hackney carriage licences in respect of the four motor char-a-bancs, 
at present running in the borough. 

Ald. Winter, chairman of the Tramways Committee, opposed the 
renewal. So far as the trolley "buses to Maltby were concerned, he did 
not verv much fear the opposition of the motor char-a-banc. When 
negotiations were entered into with the County Council of the West 
Riding as to ine running of the trackless omnibuses between Rotherham 
and Mak bv, the question arose as to the maintenance of the road. There 
was no objecc on to running trackless motor “buses if, in the first place, 
they wieencd che road where required, and, in the next, paid towards the 
main'enance of the road. After discussion, Rotherham had to vield, it 
being agreed that they should pay 2d. per mile as bet ween the Stag Inn and 
Maltby. The County Council had power to make a further ¢laim for an 
additional sum. Internal combustion machines tore up the roads much 
More than trolley omnibuses, and if there were a considerable number of 
char-a-bancs, the cost of maintaining this road might be a great deal 


more than the amount he had mentioned. Another matter was that by 
the erection of the overhead equipment, whatever the profit might be, 
they would be rated accordingly. The unfairness of the position was 
apparent when it was remembered that the owners of the char-a-bancs 
were exempt from those charges. -All they paid for would be their 
licences. He was informed that it was possible the owners of the char-a- 
bancs intended to run in actual competition with the trolley "buses, and 
that they intended to reduce the fares even lower than those of the 
Corporation vehicles. 
By 16 votes to 14 it was agreed to renew the licences. 


Moving Platforms for Dockyards.—At the meeting of the Mersey 
Docks and Harbour Board last week the Marine Committee recom- 
mended the Board to convert the floor of No. 6 Bridge, Prince’s 
Landing-stage, into two moving electric platforms travelling in 
reverse directions, to facilitate the passing of passengers’ baggage from 
the Prince's Parade to the stage, &c., at an estimated cost of £3,000, 
Consideration of the matter was postponed until the next meeting. 


Poplar (London).—The Council have sealed the agreement with 
the London County Council for the supply of current for lighting 
Blackwall tunnel, &c. 

The agreement is for five vears and provides that the current taken 
shall not be less than 100,000 units per annum, capable of supplying 
50 kw., the normal being 25 kw., at 0-96d. per unit. 

An agreement with the Port of London Authority is also to be sealed, 
varving former agreements. The charge for current is put at 0-6d. per unit 
with a minimum consumption of 750,000 units for general purposes and 
an approximate consumption of 100,000 units additional for working the 
Millwall dry dock pumps. The minimum consumption is to be increased 
by 5,000 units for every kilowatt demanded in any year in excess of the 
maximum of 150 kw. for gencral purposes during the Council’s peaks. 

In connection with the conference convened by the L.C.C. in connec- 
tion with electricity supply in London, the Council have informed the 
County Council that no good purpose would be served by such confer- 
ences, but that the executive committee of the existing conference of East 
London Municipal electricity undertakings should be invited to meet the 
L.C.C. Committee as a body. 

The are lamps in the second-class swimming baths are to be replaced 
by 18 single pendants with 50 c.p. lamps. 


Port Glasgow.—4A conference was held at Glasgow on Tuesday 
between representatives of the Greenock and Port Glasgow Councils 
on the question of the proposed supply of electricity by Greenock 
Corporation to a number of firms in Port Glasgow. The Board of 
Trade was represented by the Hon. T. H. W. Pelham. 

The conference was rendered necessary owing to the breakdown of 
negotiations between the municipal authorities as to terms upon which 
supply was to be given. A great deal of pressure had been brought to 
bear on the parties by the shipbuilding and engineering firms, who had 
agreed to accept the terms of Greenock Council for providing a supply. 
On applving to the Board of Trade for an order, Greenock Corporation 
were informed that in the event of any other undertaker at any time 


- applying with consent of the authorities for power to supply Port Glas- 


gow with electricity, Greenock would have to give way and their plant 


.be transferred at a valuation. The Electricity Committee of Greenock 


decided that unless Port. Glasgow furnished a guarantee not to sanction 
such application for 30 vears, they could not see their way to go on with 
the undertaking. Port Glasgow declined to give the guarantee, but the 
firms who desired power appealed to the Board of Trade to find a way 
out, and thereupon the Board of Trade suggested a conference. At the 
close of Tuesday's conference it was officially stated that two alternative 
schemes had been drawn up, and it was agreed to submit these to mect- 
ings of the respective Councils for consideration. It is understood the 
parties agreed that the proposed lighting order is to have a provision 
inserted safeguarding Greenock Corporation for the money they may 
expend, until such time as Port Glasgow shall applv for a provisional 
order to be worked by Greenock for the supply of electricity in Port 
Glasgow. 


Æ Presentations.— York electricity staff have recently presented a 
14-day clock to Mr. Herbert Foster, who has been appointed repre- 
sentative in the north-eastern district for the Electrica] Co. 

The officials and employees of Hull Corporation Tramways have 
presented a gold watch to Mr. W. T. Bobson, who is leaving to take 
up the position of general manager of the South Shields Corporation 
Tramways. 

Mr. J. Wilkinson, tramway electrical engineer, who made the presen- 
tation, referred to the 12 years which Mr. Robson had spent as an official 
in the department, and said that he had gained ths esteem of all with 
whom he had come in contact, and especially of the men over whom he 
had had control. 


Rail-less Traction.—The directors of the Aberdeen Suburban 
Tramways Co., who are considering the extension of the tramway 
system from Bieldside to Culter, and from Stoneywood to Dyce, have 
paid a visit to Dundee to inspect the trackless tramway system 
recently inaugurated there. 


Rochdale.— The Lighting Sub-Committee have been instructed to 


| report on the lighting of the centre of the town and as to the feasi- 
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bility of attacbing electric lamps to the tramway standards in certain 


thoroughfares. |. | 


Wardle Council are urging the Corporation to extend the muni- 


cipal tramways to: Wardle, | 


Rotherham.—The official inauguration of the recently equipped 


rail-less trolley route to Maltby took place yesterday (Thursday). 


Salford.—A pplication is to be made to. the L.G. Board for sanction 
to borrow £25,000 to defray the anticipated expenditure on mains 


during the next two years. 


The Electricity Committee have instructed Mr. T. Roland Wollaston 
to provide detail designs and specifications of additional filtration plant 
for the bore hole water at the electricity works, to obtain tenders and to 
superintend the construction, at a fce of 20 guineas, with a further pav- 
ment of 60 guineas six months after starting the plant, provided that the 
apparatus consistently removes from the softened water 95 per cent. of the 


present suspended matter. 


Sheffield.—The Highway Department of the Council is engaged in 
the work of doubling the track of the Fulwood-road tramway route 


at a cost of £10,000. TEE i "- 


Southport.—A long and interesting report by Mr. S. J. Watson, of 
. Bury, on the electricity undertaking of the Corporation has recently 


been published. 


The report deals fully with the history of the undertaking, the svstem 
of supply and distribution, the generating plant, the scale of charges,, 
administration, &c. - The system of supply in use (of generating single- 
phase alternating current at about 2,200 volts, transmitting same to 
transformers situated in convenient centres, and then distributing to 
consumers at 110 volts or 220 volts) was, in Mr. Watson’s opinion, the 
most suitable for dealing with the requirements of a district such as 
Southport. . It was a simple supply to generate, control and distribute ; 


was free from many of the complications incidental to other systems and 


was flexible in its application to the demands of a growing town. In 
regard to the generating station, a large area of building was provided 
about 10 vears ago to accommodate further extensions of plant. The 
value of the building still vacant, and therefore unnecessary, represented 
a capital outlay of at least £4,000, which still remained an unremunerative 
investment. The capital charges against working expenses for that 
expenditure have already amounted to over £2,500. There may have 
been some justification for such an extension at the time it was carried 
out, but obviously it would have been better to have waited for actual 
developments to take place before making such a large provision for the 
future. ‘The plant installod was fairly representative of its class, bea ing 
in mind the date of purchase. It consisted of Lancashire boilers, with 
mechanical stokers and superhcaters, and of generating sets, starting at 
125 kw. size, and increasing in size as extensions were carried out, until 


the last Belliss- Westinghouse set of 700 kw. was put down 10 vears ago. 


He had carefully inspected the cost sheets and formed the opinion that 


the results obtained were remarkably good, taking into consideration the 
size and type of plant in use and the conditions under which it operated. 
In several particulars, important from the point of view of efficiency and 
low cost of production, the design or the arrangement of the plant was 
not as good as ít might be. Three sets, each of 200 kw., were installed to deal 
with the tramway load, and, as originally designed, it was expected that 
one set only would be able to deal with all the requirements for that par- 
ticular purpose. "The existing tramway demand was, however, too large 
to be dealt with by one set, even with the assistance of the battery, and 
therefore it was necessary to run two sets. At the time of his visit the 


consumption by the tramways was at the rate of 252 units per hour.. 


Instead, therefore, of running one set of plant under the most economical 
conditions at about full load, it was necessary to run two sets, each at a 
little more than half loed, which resulted in a much higher steam and coal 
consumption, and also necessitated a higher cost for attendance and 
repafrs. One large water-tube boiler and one engine with suitable gene- 
rators would supply as large an output as was at present supplied by four 
small Lancashire boilers and three small generating sets, and would do so 
with a much lower consumption of fuel and with less attendance. After 
referring to the steam consumption of the Belliss- Westinghouse steam 
alternator set, Mr. Watson recommended that à 350-400 kw. d.c. traction 
generator be connected on the outside of the alternator, attached to the 
shaft of the Belliss engine, and also that Messrs. Belliss & Morcom be 
asked to report on the possibilitv and cost of supplving new valves or 
carrying out any other modifications which would reduce the steam 
consumption. 

The original h.t. fecders were put down in triplicate, and with this 
exception he considered the cable system had been well designed and 
constructed on sound lines. In regard to the sub-stations, the only eriti- 
cism he had to make was that they were rather close together. He 
thought that a considerable saving could be effected in the current losses 
in transformers and meters. A number of transformers were of obsolete 
design and inefficient. In regard to meters, the position was in many 
respects the same as with the transformers. The majority of the meters 
were of an obsolete design, with losses amounting to three or four times 
as much as occurred in a modern instrument.’ When passing through 
the meter store he noticed a large accumulation of meters and indicators 
which were useless for the purposes of the undertaking, and of but little 
value as scrap, although they probably stood in the capital account at a 
large sum. Those should be disposed of, and the amount of the loan 
which was yet unpaid should be written off, out of working expenses. He 
would suggest that when future sub-stations had to .bé provided and new 


( distributing mains laid, consideration should be given to the use of a 


three- wire system of distribution with about 400 volts across the outer 
mains and 200 volts between the middle wire and the outers. ü 
In regard to the scale of charges, Mr. Watson thinks all consumers may 
be broadly divided into three classes: (1) Offices, warehouses, schools, 
churches and other similar short-hour users, whose maximum load ave- 
rages less than one hour per day; (2) shops whose maximum demand 
averages about two hours per day; (3) public houses, hotels, places of 
amusement and other long-hour consumers, whose maximum demand 
averages three hours and over per day. On the present scale of charges, 
using maximum demand indicators, the average charge would be—td., 
5d. and 4d. per unit respectively ; and, therefore, if three flat rates of 6d., 
5d. and 4d. per unit were adopted. substantially the same results would 
be obtained and each consumer would know exactlv the price he would 
pay. "There would probably be a few special consumers under one class 
or another whose account might be slightly inercased if a flat scale was 
substituted for the maximum demand system, but these could continue 
on the indicator system until the flat rate was reduced to a price which 
would enable them t^ benefit bv the change. Having adopted an indi- 
cator system of charging, it was extremely difficult to change to another 
system without seriou: ly reducing the price to one class of consumers and 
increasing the price to another class. The scheme he had outlined would 
enable the change to be made with the least. possible inconvenience, and 
might, therefore, be worthy of consideration. He was convinced that it 
was better for the undertaking, and also for the consumer, for a detinite 
price per unit to be the basis of agreement between them. Bearing in 
mind the residential character of the district, it was fairly obvious that 
any large extension of the undertaking in the future would be due to an 
increase in the demznd from private houses, and it was, therefore, essen- 
tial to frame a tariff which would appeal to this class of consumer. From 
the point of view of the supply station, the private consumer provided one 
of the most profita»le lighting loads to supply, but there was a compara- 
tively small income per consumer from the capital expenditure on mains 


and services. In order to develop this important part of the undertaking, 


every possible endeavour should be made not only to obtain new consu- 
mers for the supply, but also to encourage old consumers to make an 
increased use of the supply already provided. The most obvious course 
would appear to be a reduction im price, say, from the existing charge of 
4ld. to 4d. per unit; but clihough such a course might result in tho 
accession of some additional consumers, the immediate result would be 
a reduction of 11 per cent. in revenue from existing consumers. A reduc- 
tion in revenue per service was not desirable from the point of view of tbe 
existing financial position ; what was really required was an increased 
revenue per service, even although it might mean a reduced revenue per 
unit. Practically the only way in which the existing consumers could 
utilise the supply to an increased extent was by the adoption of electri- 
city for domestic purposes, such as heating and cooking. Appliances for 
these purposes would not, however, be taken up by consumers unless a 
low price per unit was charged, nor unless, in the first instance, such 
appliances could be obtained either on hire or by hire purchase. In his 
opinion, the most suitable tariff for private consumers was the onc known 
as the '' Ratable Value System," which had already been adopted by a 
number of municipaliteis. Without a careful analysis of all the private 
consumers’ accounts, he was unable to say whether a standing charge of 
15 per cent. and running charge of ld. per unit would be the best to use 
in their particular case. Both charges should be fixed so as to give ap- 
proximately the same revenue per house as was at present obtained. It 
might be necessary to vary thc percentage of the standing charge, but he 
should not recommend a higher charge than Id. per unit for the con- 
sumption. He might add that a few undertakings had made the charge 
4d. per unit, but at present they would not be justified in going to so low 
a figure. The existing charges of 2d. and 11d. per unit for heating and 
cooking were prohibitive. ‘The charge for. power supply was 21d. and 13d., 
but the demand for power in Southport was bound to be on a vcry small 


f . . . ` . 
scale and mostly of an intermittent character, which might Justify a 


somewhat higher price than clsewhere. He should, however, think that 
for the larger consumers they would be justified in reducing the price to 
ld. after a certain consumption had been used, and if that were done, it 
was probable that a further increase would be obt2zined in the number of 
consumers. ! ; 

After dealing with administration of the undertaking, Mr. Watson points 
out the capit zl expenditure is £207,252 (£110,577 on land, buil ling: ard 
plant, £75,864 on the distributing system and £29,811 on transformers 
and meters), or £45 per kilowatt installed. He would strongly recom- 
mend that extensions of cables should not be carricd out unless a revenue 
was obtainsble equal to at least 20 per cent. on the outlay. The expendi- 
ture of £20,811 on transformers and meters was out of all proportion to 
the actual value of the appliances which that sum was supposed to repre- 
sent. and should, therefore, either be writt^n down or arrangements made 
in the future to purchase all appliances of this kind out of the working 
expenses. In the annual statement of accounts no provision has been 
made for depreciation or for the replacement of plant or apparatus 
through antiquation. A casual inspection showed that the useful life of 
much of the plant and appliances must be considerably less than the 
period granted for the repayment of the loans. Although no reserve or 
depreciation fund had been established, he noted that during the past 14 
years £27,000 had been transferred from the revenue of the undertaking 
to relief of rates. While he did not agree that the credit of the ratepayers 
should be pledged by the provision of capital for the establishment of a 
trading department without any return being given in the form of a 
reasonable contribution to the rates, he was absolutely convinced that 
it was an unwise, as it was also.an unbusinesslike, proceeding to transfer 
to the pockets of the general body of ratepayers large sums of money 
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which had been received from the comparatively few ratepayers who 
made use of the trading concern, without first making adequate pro- 
vision for the depreciation or antiquation of the assets. Substantially, 
the present position of the undertaking was that a depreciation fund of at 
least £20,000 was necessary to enable improved apparatus to be provided 
in order to reduce the manufacturing costs and the losses in transformers 
and meters; but instead of gradually appropriating such a sum for the 
purpose a larger amount than that had been transferred to rate relief. 


The money which should have been used for depreciating capital had ` 


really been treated as a profit and spent accordingly. At the moment, 
therefore, there existed what amounted to a liability on the ratepayers 
for about £20,000 for depreciation in the value of the assets of the eleo- 
tricity department. A portion of the capital had already been repaid by 
means of the sinking fund, but the time granted in the past for the repay- 
ment of capital by the L.G. Board had been proved to be much too long, 
bearing in mind the efficient life of the plant. He was strongly of opinion 
that in future no further contributions whatever should be made to the 
rates until an adequate reserve or depreciation fund had been established, 
and bearing in mind the depreciation which had already occurred, for 
which no provision whatever had been made, he would recommend that 
& sum to cover depreciation should be included in future annual balance 
sheets, even if such provision should entail a contribution from the rates 
in aid of the undertaking. As the electricity department was a business 
concern, it should be treated on strictlv business lines, and he ventured 
to think that the first object to be aimed at by those responsible for the 
control of the department, if they were conscious that the assets as repre- 
sented by the capital had depreciated in valuc, was to sct aside annually 
such an amount as would ensure that the assets, plus the amount of 
sinking fund and depreciation in hand, would at least be equal to, if not 
in excess of, the true value. 

Mr. Watson summarised his report as follows :— 

(1) Arrangements should be made at the generating station for the 
bva at cal most efficient plant to run during as many working hours as 
p cible, sad supply both lighting and tramways. 

(2) Neries gez should be fitted to the principal sub-stations, and 
cflicient transforme s ond meters should be obtained and put into use in 
substitution for the «ll in lin ficient instruments still employed. 

(3) A modification of the changes to consumers with a view of extending 
the use of the supply for purposes other than lighting. 

(4) The establishment of a permca cat showroom, together with the 
employment of a suitable staff in order to bzinz more clearly to the notice 
of existing and prospective consumers the epplieation of the supply to 
many domestic purposes A scheme for supplying zpparatus, either on 
hire or hire purchase, should also be adopted. 

(5) A depreciation or reserve fund should be established by setting 
aside out of the annual revenue of the undertaking such a sum 25 would 
enable various much-needed improvements to be carried out, &c. 

In conclusion, it is stated that had a reserve or depreciation fund been 
originally established the unsatisfactory features of the present report 
would not have been written, as most of the points mentioned would pro- 
bably have been attended toin past vears, and if special attention were 
directed to obtaining additional outlets for the supply in the future and 
the additional profita, which would undoubtedly accrue through carrying 
out the alterations and suggestions contained in the report, were used solely 
for the purpose of the undertaking, he had every reason to suppose that 
in the course of a few vears the position would be much improved, and 
the undertaking would then compare favourably with other similar under- 
takings in this county. | 


Stepney (London).—Application is to be made to the L.C.C. for 
sanction to a loan of £10,250 for mains extensions. M 


Stoke-on-Trent.— At the Corporation meeting last week it was 
decided to lay a new distributor cable along Newport-lane, Burslem, 
at a cost of £1,000. E ME 

The Town Clerk reported that he had applied for sanction to borrow 
£16,969. 4s. 7d. in respect of the amount expended on the various elec- 
tricity undertakings of the Borough and not yet sanctioned by the 
L.G. Board. 

Sanction has been received to the borrowing of £16,000 (repavable 
in 50 vears) for the erection of a new school of science and technical 
college and £3,000 (repavable in 15 vears) for equipping same. 

Mr. Leese presented the annual accounts of the electricity undertakings 
and said they were satisfactory. The Hanley works had been the most 
Batisfactory, and the balance in hand was to be devoted to reducing out- 
standing loans and replacing obsolete plant. 

Mr. Gibson called attention to the new agreement between the Elec- 
tricity Committee and Wolstanton Council, and asked why Wolstanton 
should have electricity at the same price as the inhabitants of the Potteries. 

Mr. Leese explained that Burslem Corporation was under the impression 
that it had entered into an agreement to supply the whole of the parish of 
Wolstanton with electricity, but it had been discovered that another 
clause of the agreement limited the area to a portion of the map marked 
red. Burslem Council and the Stoke Council had been working outside 
that area, so a new agreement was necessary. Burslem Corporation had 
agreed that the charge to Wolstanton should not be higher than in 
Burslem, and they were bound by that. About £3,000 had been ex- 
pended in mains, &c., in Wolstanton, and it was necessary that they 
should secure what revenue they could, 


Street Lighting.—Salford is one of the few towns where the street 
lighting is controlled and supervised by the Cleansing Committee. 
in Manchester and other places where the Gas Committee deals with 
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public lighting there have been complaints of partiality towards gas 
and demands have been made for the appointment ‘of independent 
lighting committees. "E 

At the present time Salford Lighting and Cleansing Committee is con. 
sidering the prices submitted for the supply of electricity and of high. 
pressure gas for a new scheme of illuminating the road from Regent Bridge 
to Cross-lane. As in many other boroughs, there has been a revolution 
in street lighting during the last decade. In 1898 there were 5,723 flat- 
flame gas lamps in Salford, and now there are 7,361 gas lamps, 7,317 
being incandescent. The remaining 44, owing to their position, are so 
liable to breakages a« to render an alteration of burners undesirable. 
About two miles of the chicf thoroughfares are lighted by electricity, 
117 arc lamps being utilised. The cost is £14. 10s. per lamp per year, 
this charge including the supply, erection, cleaning and maintenance of 
the lamps, and also carboning and current. 


Telephone Reorganisation.—The Postmaster-General has approved 
& re-arrangement of telephone districts whereby each district shall be 
brought within the area of a surveyor and superintendent engineer, 
and (with the exception of Blackburn, Bolton, Douglas and Jersey) 
shall coincide with one or more engineering sections The new 
organisation came into force on Oot. 1. 

There will, in future, be 47 telephone districts in the United Kingdom 
(excluding London), of which there will be three in Scotland and three in 
Ireland. In London the number of engineering districts (excluding the 
power districts) will be reduced from two to onc, the district to be known 
as the London engineering district, with headquarters at Denman-street, 
S.E. In England and Wales (excluding London) the number of districta 
will be increased from 10 to 11, but in Scotland and Ireland the number 
will remain two and one respectively. 

Mr. L, MeL. Robb will be superintending engineer of the new (South 
Midland) district, with headquarters temporarily in London (Park tele- 
phone Exchange, Notting Hill, W.) and ultimately at Reading. Mr. 
J. R. M. Elliott succeeds Mr. Robb in the North Midland district. 


Tunbridge Wells.—It was reported to the Council last week that 
in regard to the recent application for sanction to borrow £0,000 for 
electric lighting purposes, the L.G. Board had written stating that as 
it was not satisfied that the amounts would be wholly required during 
the next three years, it had decided to sanction at present £2,900, but 
it would be prepared to entertain applioations for sanotion to further 
loans when this amount is nearly exhausted. 


Unemployment Insurance.—The following additional decisions of 
the Umpire have been published :— 

Contributions ere pavable in respect of :— 

Workmen engaged wholly or mainly in making or repairing tools in 
connection with the manufacture of magnetos.  . 

Workmen eng«g^d wholly or mainly in making power-driven fans. 

An engineer's fitter enzzz^d wholly or mainly in filing up dies from 
patterns and making gus erl patterns from drawings for use in the 
manufacture of steam turbin: blades, 

Workmen described as enzin^ets fitters and engaged in machining 
moulds and making tools in cona:ction with the manufacture of electrical 
storage batteries. 

Contributions are not pavable in resp^?t of :— 

Workmen engaged wholly or manly in may photometrical 
instruments, m i l 

Workmen engaged wholly or mainly in making in:t-n:ac 155 such as 
pyrometers, heat indicators, speedometers anl other mon '4c33 
instruments. — - l l — 

Workmen engaged in making riveted galvanised wrought-iron pps 
from sheet or strip for use as telegraph poles. 


Walthamstow.—The lighting superintendent has been directed to 
report upon the question of installing a system of automatic lighting 
and extinguishing street lamps, and a report is also to be prepared 
by the electrical engineer (Mr. G. R. Spurr) upon the conversion of 
the whole of the public street lamps to electricity. 

Negotiations are being carried on with Woodford Council as to the 
supply of electricity in bulk to that Council. i : 

Owing to the metal filament lamps placed in certain tramcars proving 
very satisfactory, the remainder of the cars are to be similarly equipped. 

The Light Railways Committee have decided to purchase four double- 
deck roof-covered cars and to carry out extensions to the car-shed. 


West Bromwich.—The local tramway company has requested that 
the removal of the centre poles should be post poned for six months, 80 
that the tramway traffic may not be interfered with and the through 
running into Birmingham may be given a fair trial at its commence- 
ment. 


Wireless Telegraph Notes.—A resolution of the German Seamen's 
Conference recently held in Berlin is to the effect that wireless 
telegraph equipments shall be installed upon all passenger steamers 


carrying 75 persons and over, including the crew, and upon all 


trading vessels carrying 60 persons or more. The equipment must 
have a range of not less than 100 nautical miles. The resolution 
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industry and the demand for all sizes has increased from year to year. 


40€ 


. ing matter, and espeeially aw article on an expedition which is about 


from Cobalt to North Cabalt. is to be electrified. | 
Customs Duties.—Xt has been decided that the import duties under. 


. applies te all German steamers other than coastal steamers and those 


operating Mediterranear perta. : — | 
The '* Mareonigraph " for October contains a quantity of interest- 


to sail the Kara Seas for the purpose of erecting a wireless telegraph 
station. "There is also an interesting article on wireless telegraphy 
in Trinidad. 

The Marconi agreement with the British Post Office (which awaits 
final sanction by Parliament on its reassembly) has been the subject 
of much discussion during the past week. Mr. W. R. Lawson, a well- 
known journalist and writer on public affairs, has contributed to the 
“ National Review " for October an article dealing with the agree- 
ment, and to this article Mr. Godfrey Isaacs, managing director of 
the Marconi Company. has replied. The discussion does not in any 
way turn upon technical points. 

A wireless station is being erected on the Falkland Islands of 
sufficient power to communicate with Buenos Avres and Montevideo. 

A wireless station is erected on Macquarie Island, considerably 
south of New Zealand, and Capt. J. K. Davis, commander of the 
expedition ship '* Aurora,” has visited the island in connection with 
the Australian South Pole expedition. The island station has 
ostablished communication with Suva, Fiji, over 2,000 miles distant. 
Capt. Davis has reported that during the 14 days he spent on the 
island only two hours of sunshine was recorded. Hundreds of sea 
clephants, of which the entire herd wero reported to have been de- 
stroyed, were found to exist. A search for the Royal Compeny 
Islands, which are shown on the charts, wa3 un;ucze ful in discover- 


ing them. 


di COLONIAL AND FOREIGN NOTES. 


Australia.—The West Australian Government have completed the 
purchase of the undertaking of the Perth Electric Tramways (Ltd.). 
The City Council protest against the terms of the transfer, as the 
change involves the abolition of way-leave rent. 

Argentina.—The ‘‘ Review of the River Plate," says Mr. C. F. 
Moujan (on behalf of a syndicate of Belgian, English, French and 
North American capitalists), has applied to Buenos Ayres Munici- 
pity for a 45 years’ concession to erect electric power houses for the 
supply of current for public and private services. 


A proposal will shortly be made to the Pergamino Municipality asking | 


for a concession for an electric tramway. 
The new station of the Compania Holandesa de Electricidad, at Cam- 


pana, was officially inaugurated on Sept. 1. 

Austria-Hungary.--A consular report states that imports from the 
United Kingdom in 1911 included machinery of the value of £707,569 
(compared with £722.343 in 1910 and £831.375 in 1909) and 73 tons 
(against 10 tons in 1910) of electrical machinery. 


Imports of electrical and other machinery chiefly came from Germany. | 


Exports to the United Kingdom included electrical machinery. and 
goods valued at £36,340 (compared with £27,120 and £28,900) and other 
machinery £14,900 (£4,920 and £6,300). Electricel machinery and goods 
exported to British India were £8,180 (against £5,570 in 1910). 


Canada.—One of the double tracks on the Temiskaming Railway, 


. the New Zealand tariff on shaft coupling to couple steam engines to 


electric generators are 30 per cent. ad val. on foreign and 20 per cent. 
on British goods, 
Electric Traction in the Congo.—Some time ago the Congo Railway 


. Co. (Matadi-Leopoldville) sent out a mission. headed by M. R. Thys, 


1o study the possibility of using electric traction on the Congo Rail- 
+a. The results of the mission have been published, and M. Thys 
"DGS that it will be possible to electrify the railway, using the falls 
cn the Ccngo River and some of its tributaries in generating electric 
carrent, M ith the 113,000 n. P. available it could be also possible to 
furnish the towns now existing in the Lower Congo with the elec- 
tricity for lighting, power, &c. 

Germany.— Bavarian Trade.—Consular reports state that nothing 
gratifying can be reported of the financial year 1911. 

In October, 1909, taxes were placed on are lighting carbons, and ths: 
heve caused a decrease in the German demand and necessitated a furth or 
reduction of sale prices. This Imperial taxation weighs heavily on the 
trade, which has also been affected by a further increase by the Bavarian 
fiscal reform, The export trade was not unfavourable. It was possible 
to equalise partly the deficiency in German sales by exploiting the 
present markets more intensely and opening out new ones. 

Unexampled progress is perceptible during the past few years in the 
development of the electrical industry. The large companies are con- 
stantly obliged to extend their works to be able to cope with fresh orders, 
and in the near future progress in the electrification of railways is to be 
expected. The use of electric motors is gaining ground in all branches of 


The mechanical, turbine and apparatus works of electric companies are 
using electricity on a large scale. The departments making electrical and 
mechanical block-houses and switches, transformers and the outtit of rail- 
way signal boxes are especially busy. The same applies to turbine works. 
However, prices have remained depressed. Cable works and the lighting 
branch were fully emploved, although prices have fallen further. Especi- 
ally in the manufacture of incandescent electric lamps there appears to be 
an over-production, and even for the largest factories with the best outfit 
there remains but very little profit consequent on the price reduction of 
25 per cent. lately agreed upon. The supply of the most important centres 
of Bavaria with electricity for power and lighting purposes by central 
stations has been advanced in 1911. Not only the interests of the levger 
towns but also the small parishes are being taken into consideration. In 
October, 1911, the Pfalzwerke (Palatinate of Bavaria Works) was floated, 
the share capital being taken up by the following: Municipalities end 
parishes, 30-6 per cent.; District Council, 46-9 percent. ; and the Rheinische 
Schuckert-Gesellschaft, 22-5 per cent. The Frankenwerke (Franconien 
Works) was also floated, and the city of Nuremberg subscribed 51 per 
cent., the town of Fürth 23 per cent. and the contractors (the Schuckert 
Co.) 26 per cent. At the end of November a central power and lighting 
station—on a similar basis to the Nuremberg one— was agreed upon at 
Munich. The capital of the company is to be £450,000 and the company 
is called the Leitzachwerke A.G. The Franconia, Works will supply the 
cities of Nuremberg and Fürth and the Schuckert Co. cheaper than 
they have been able to produce current at their own works. 

A Chamber of Commerce repori states that various firms complain that 
some sales have been to a certain degree even more difficult to effect than 
in 1910 owing to keen competition, As to steam-driven machinery and 
steam boilers, buyers were rather reserved owing to the central power 
stations in course of erection in all parts, or which are expected to be 
started shortly. 

Italy.—The “ Rivista Tecnica di Elettricità " states that in 1911 
Italy imported 3,300 metric tons of electrical machines weighing more 
than l ton, against 3.800 tons in 1910 and 4,300 tons in 1909, The 
decrease in 1911 fell mainly on Swiss producers, those in Germany 
maintaining their position. 

Of lighter machines, Italy imported in 1911 2,100 tons, against 2.400 tons 
in 1910 end a similar quantity in 1909. Here German exporters lost 
c bout 200 tons, their figure being 1,550 tons, and the Swiss lost. 100 tons, 
Transformers declined to about 1,500 from 1,600 tonsin 1910 and 1,570 tons 
in 1909. Germany lost somewhat in this, but Switzerland still more, The 
imports of detached parts and working mechines forming part of electrical 
motors were 7,500 tons against 8,330 ton: in 1910 and 9,070 tons in 1902. 
Germany sent 200 tons less and Switzerland 800 tons less, but other coun- 
tries benefited slightly. Italy has been producing more electric machinery ; 
8,500 ton* are reported as having been produced in 1911, against 7,700 
tons in 1910 and 6,700 tons in 1909. — Imports of are lamps have 
risen to 100 tons, and incandescent limps from 683,800 to 764,709 tons 
(nearly 1,000,000 lamps) without taking into account home manufacture, 
which is close upon 2,000,000 lamps. 


Japan.— Formosan Trade.—A consular report on the Island of 


Formosa states that there was an interruption of the water supply of 


Taihoku waterworks for 17 days in the hot season last year owing to 
damage to the two electric power stations by flood, and auxiliary 
steam power for the waterworks will probably be installed in 1913. 

The Government electric power station at Korisho was completed in th + 
summer for the supply of electricity to Taichu and Shoka. There are two 
500 H.P. turbine-driven dynamos. <A 130 ft. fall on the Daian River ia 
utilised for power. There is a lerge reserve of power should occasion 
arise for the supply of electric current in the central district of Formosa. 


Paraguay.—It is stated that, although trade has been fairly brisk 
since the termination of the insurrections. the want of money has 
been severely felt. but a strong revival of trade is expected. and if the 
new Government is given the opportunity to devote itself to the 
administration of the country's affairs, a considerable amount of 
foreign capital is likely to be employed for railways, electric tramways 
and lighting, port improvements at Asuncion, &c. 


Russia.— Municipal Loan.—Kieff Municipality propose to borrow 
abroad 35 million roubles for the purchase of the local tramway and 
electric supply undertakings. 


South Africa.—‘‘ South Africa " states that Kroonstad Council 
have reduced the price of current for lighting from 1s. to 9d. per unit, 
and for power a graduated scale from 9d. to 3d. has been arranged. 
Last year there was a profit of £790 on the electricity undertaking. 

Capetown Corporation have reduced their charge for power to 1d. 
per unit for a minimum consumption of 3,000 units per month. 

The “ African World "' says the ratepayers of Wellinzion (Cape Pro- 
vince) have decided in favour of th» adoption of clectri: lighting in the 
town. Two schemes have been submitted. 

The Chairman of the Finance Commit:ec, in presenting the annual 
accounts and estimates to Pretoria Coua il recently, stated that there 
was a profit on the electric supply department, but e loss of nearly £10,000 
on the tramways. The charges for current have been reduced for li ghting 
(from 1s. 6d.) to 6d. per unit, for cooking and other domestie purposse 
to 2d. and for power to a scale ranging from 3d. to 4d. 
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ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Dublin.—The Electricity Supply Committee report that for the 
year ended March 31 there was a net profit of £11,671, after paying all 
expenses on the working of the undertaking (£49,034. 12s. 6d.) and all 
capital charges (£37,364. Os, 6d.). 

‘The income from private consumers for the 12 months amounted to 
£68,180, an increase of £11,812, and the net surplus, after payment of the 
increased working expenses, and the additional capital charges, shows an 
increase of £5,211. The average price per unit for private supply was 
307d., a reduction of 0-2d. per unit. The units sold for power show a 
substantial increase (nearly 500.000 units) over the previous year, the 
total figures being 1,853,282, compared with 1,361,071 units. The total 
units sold for all purposes amounted to 6,724,000. The eost of genera- 
tion and distribution per unit (1-14d.) showed a slight reduction of 0-05d., 
and the capital charges of 1-130. show a reduction of 0-14d. per unit. 
The Council have already. approved of the proposal of the Committee 
that out of the net profits of the vear they should wipe out the last of the 
old debit balances of the undertaking. This would leave a credit balance 
of £4,672, which the Committee would have desired to place to reserve, 
but the Council, when considering the estimates in March last, decided 
that out of the estimated profit of the current vear £5,000 should be trans- 
ferred to relief of rates. This decision of Council therefore wipes out the 
entire balance to the credit of the undertaking. The Committee trust 
that next vear the Council will support them in their efforts to give effect 
to decisions already endorsed. by them, viz., to create a substantial 
reserve. . 

Morley.—The accounts of the borough for the year to March 31 


show a net deficit of £783 on the year’s working of the electricity 
department. 


Penang (Straits Settlements).— The 1911 accounts of the municipal 
electricity supply undertaking of George ‘Town, Penang (of which 
Mr. O. V. Thomas is engineer and manager) show total expenditure 
S641,088 (increase $59.87 1). 

Revenue was 85173,8509. (compared. with $134,864 in previous vear). 
total working expenses were 875,226 —-7-67 cents per unit sold (decrease 
2-27 cents), and capital charges, depreciation, renewals and reserves 
absorbed $60,894. Units sold were 930.215. (791,736) The total 
number of installations being supplied with current is 817 (an increase of 
214 installations with the equivalent of 7,513 30-watt lamps). 

The capital expenditure of the tramways department is $109,404 
(inerease $21,007), Revenue was $101,442 (compared with 831,320), 
operating costs (including current) were $60,577 -218-40 cents. per car- 


mile (compared with 18:20. cenis); gross. profit was $31,865. Traffic 
revenue per car-mile was 26-83 cents (24-22 cents) per ear-mile. Pas- 


sengers carried were 3.491.328 (2,638,517); caremiles were 378,089 
(335,213) and units used 232,258 (200,090) = 0-62 (0-60) per car-inile. 


Plymouth.—The Electricity Committee considered the annual 
report of the electricity department on Friday. 

The total income was £28,027. (against. £26,920), and expenditure 
£14,064, leaving a gross profit of £13,363 (against £12,815). Interest and 
sinking-fund charges absorbed £9,705, leaving a net profit of £3,458 
(against £2,966), of which £1,251 was applied in aid of rates, and £135 
carried to reserve. The connections had shown a normal increase, 144 
additional private consumers! premises being connected, which, together 
with extensions, resulted in an inerease of the total connections from 
the equivalent of 96,276 to 102,837 30-watt lamps, an increase of 6,661. 
Electric motors increased from [88 to 210, an increase of 941 H.P., the 
total horse-power connected being 7873; 2,041,203 units were sold, com- 
pared with 2,601,277. There was a reduction in tramway consumption 
of 116,373 units, but sales tu private consumers increased by 151,450 
units, aud for street lighting 4.9309 units. The total cost of production 
was 1-22d. per unit sold, against 1-2id. The quantity of coal used had 
been less than in the previous vear, but the higher price paid, together with 
special expenses consequent on the coal strike, had prevented. any 
diminution in cost. The reserve fund is now £9,660. 


EDUCATIONAL NOTICES. 


University of Edinburgh.—The opening of the session will see 
the inauguration of the new scheme for engineering degrees by 
which the full resources of the University and the Heriot-Watt 
College are utilised for the first. time to enable students to specialise in 
the three departments of civil. mechanical and electrical engineering. 


University of Durham.—At Armstrong College full courses of 
instruction are provided in mechanical, marine, civil and electrical 
engineering, naval architecture, mining, metallurgy, pure science 
and arts and agriculture. Particulars from the secretary, Mr. F. H. 
Pruen, M.A. 


Borough Polytechnic Institute.-—The new session commenced 
on the 23rd ult. The courses in electrical engineering extend over 
four years. There are also classes for electric wiremen and in elec- 
trical design and workshop drawing, &c. The head of the depart- 
ment is Dr. John Henderson, F.R.S.E., M.LE.E. i 2s» | 


TRADE NOTES AND NOTICES. - 


^ “THE ELECTRICIAN” ELECTRICAL TRADES 
DIRECTORY AND HANDBOOK.—The published 
price of the 1912 Edition of the Big Blue Book is 
158.; post free, United Kingdom, 15». ga. ane volume 
- brings a great mass of very valuable statistical 
and technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplitied up 
to within a few days of publication. 
All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new: volume. The Directory 
' Division is thoroughly accurate and reliable as it has 
been completely revised. The Big Blue Book contains 
far more names of live electrical firms and persons than 
any other Electrical Directory published, and this not- 
withstanding tbat all mere lists of members of Societies 
and Institutions (so easily and cheaply available) are 
excluded, as unreliable and of little value for Manu- 
facturers' and Dealers' purposes. The full set of valuable 
Statistical and Engineering Tables, &c., carefully cevised 
and extended, is included in the 1912 Big Blue Book, 
making it the most compiete work of the kind ever 
published. ] 


TENDERS INVITED. 


ALDERSHOT Urban District Council invite tenders for the supply of 


one balancer with switchgear for their electricity . department. 


Particulars from the electrical engineer (Mr. F. Garside). "Tenders to 


the Clerk of the Council by Oct. I5. See advertisement. 


Tenders are invited for the supply of lead-covered cable (various 
sizes) to the City of MELBOURNE. Specification, &c., from the agents 
for the City Council, Messrs. Mellwarith, McEacharn & Co., Propty. 
(Ltd.), Billiter-square-buildings, London, E.C., to whom tenders 
must be sent by noon Oct. 22. See an advertisement. 


Tenders are also invited for the supply of 37,000 incandescent 
lamps (carbon filament) to the City of MELBOURNE. Specifications, 
&c., from the agents for the City Council, Messrs. Mellwraith, 
McEcharn & Co., Propty. (Ltd.). Billiter-square-buildings, London, 
E.C., to whom tenders must be sent by noon, Oct. 22. See an 
advertisement. | 


Tenders are invited by the Commonwealth of AusTRALIA for the 
supply and delivery of three sections of common battery switchboard 
at Adelaide; a mercury vapour converter at Melbourne, and a switch- 
board, &c., at Perth. Tender forms, specifications, &c., may be 
obtained at the Commonwealth Offices, 72, Victoria-street, London, 
S.W. See an advertisement. | | 


Mount Lyell Mining & Railway Co. require tenders for the supply 
and erection of hydro-electric power plant near the company's reduc- 
tion works at QUEENSTOWN (Tasmania) and motor-driven centrifugal 
plant for the reduction works. Specifications from the Company's 
office, Palmerston House, Old Broad-strest, London, E.C. 


"The Directors of the Gr. WESTERN RaArtLWAY Co. invite tenders for 
the supply of stores, including telegraph instruments. telegraph. 
apparatus (insulators, &c.). ironwork and tools, drysalteries, electric 
wires and cables, electric light carbons, india-rubber goods, acids, 
oils. glass, various metals, wire rivets, bolts and nuts, &c. Samples 
and patterns may be seen at the General Stores, Swindon, from Oct. 7 
to Oct. 12. Specification, with forms of tender, from the office of the 
Stores Superintendent. Tenders to the secretary, Mr. A. E. Bolter, 
Paddington Station, London, W., by 10 a.m. Oct. 14. 


.Lonpon County Councr require tenders by 11 a.m. Oct. 15 for 
supply of 6.000 steel tyres for driving wheels, and 5,000 for pony wheels 
of electric tramcars. Forms of tender, &c., from the Chief Officer, 
L.C.C. Tramways, 62, Finsbury-pavement, E.C. 


LoNpoN County Council require tenders by Il a.m., Oct. 15, for 
installation of electric lighting. bells and telephones at Highgate 
Secondary School. St. Pancras. Forms of tender, &c., from the 
Chief Engineer, Spring-gardens, S.W. | 


-WarronD Urban District Council invite tenders for the supply. 
delivery and erection of a 500 kw. steam alternator and switchboard 
machine panel Specifications from the chief electrical engineer. 
Mr. F. W. Purse, and tenders to the clerk, Mr. W Hudson, by noon 
Oct. 15.) 4 | mE 
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NorrINGHAM Tramways Committee want tenders by Oct. 24 for 
supply of steel tramway poles and fittings. Specifications from the 


City Engineer. 


DoncasTER Tramways Committee require tenders, by noon. Oct. 14, 
for laying steel rails, permanent-way construction, and paving in 
connection with the extension of the Bentley tramway route. Speci- 


fication from the Borough Surveyor. 


MANSFIELD Guardians want tenders by 5 p.m. Oct. 9 for electric 
Specification, &c.. from Messrs. Vallance 


lighting at the workhouse. 
& Westwick, architects, Mansfield. 

The MERsEY RarLwav Co. require tenders by noon Oct. 4 for 
supply of electrical sundries, metallic and carbon filament lamps, 
signal wire, collector shoes and brackets, tools, oils, &c. 
forms from Mr. J. Shaw, Central Station, Birkenhead. 


Tenders are invited for public electric lighting in MapRip for 


15 years. Particulars are given in the “‘ Madrid Gazette " of June 23. 
Tenders to the Municipal Authorities before October 24. 


The Public Works Department, Madrid, will receive tenders until 


Nov. 9 for the construction of an electric tramway in ViGo and 
LAVADORES; and until Nov. 11 for a concession for the construction 


and working of an electric tramway in MADRID. 

Tenders will be received until Oct. 21 at the Bureau de la Mairie, 
Canea (Crete) for a 50 years’ concession to construct and work an 
overhead system of electric tramways in CANEA district. The 
* Official Gazette,” of June 22, containing particulars may be seen 
at 73, Basinghall-street, London, E.C. / 


Napier (N.Z.) Borough Council require tenders by Dec. 30 for 


supply of series or turbine centrifugal pump (with electric motor) 
capable of delivering 830 gallons per min. through 2,000 ft. of 12-in. 
c.i. pipe into a reservoir at a height of 160 ft; also similar pump and 
motor for delivering 415 gallons per min. through 6,850 ft. of 12-in. 
c.i. pipe at a height of 315 ft. Alternative proposals will be received. 
Only goods of British mannufacture will be accepted. Specifica- 
tions may be seen at 73, Basinghall-street, London, E.C. 

Tenders will be received at the General Post Office (Lonpon) 
until noon, Oct. 14, for the supply of Swedish, Norwegian, Finland 
or Russian red fir telegraph poles; also for creosoting. &c., telegraph 
poles. Forms of tender from Mr. G. Morgan, controller of stores, 
17-19, Bedford-street, London, W.C. 

Tenders are required for the following machinery required at 
the Porsus power works. one electric lift for passenger and goods (to 
carry 1,000 kilogs), two electrically-driven oil pumps (each with a 
capacity of 100 litres per min., or alternatively 200 litres to a height 
of 22 metres) and three electrically-driven water pumps (each 1.500 
litres per min, to 20 metres). ‘Tenders by noon, Oct. 15. to Fóres- 
tandaren, Kungl.  Vattenfallstyrelsens — Elektrotekniska Byra, 
Stockholm, whence further particulars may be obtained. In all 
Norwegian Government contracts a preference of from 10 to 15 per 
cent. (or more) is given to Norwegian manufacturers. | 


TENDERS RECEIVED AND ACCEPTED. 


The following tenders have been received by Finchley Council for a 
supply of 30 flame-arc lamps: Jandus Arc Lamp Co., £296 ; Union 
Electric Co., £360 ; General Electric Co., £371. 14s. 6d. ; Engineer- 
ing & Arc Lamps (Ltd.), £314. 5s. ; Crompton & Co., £304. 7s. 

For installing intercommunication telephones at the ‘education 
offices, the tender of the National Telephone Co., at £34 (including 
six months’ maintenance), has been accepted by Southampton 
Council, 

Twickenham Council have accepted the tender of F. Foreman for 
wiring the Town Hall 

Chester Council have accepted the t ender of the Lancashire Dynamo 
& Motor Co. for a feeder booster for the Crane-street works, at £350. 

The tender of H. J. Galliers has been accepted by Brighton 
Guardians at £42 for the supply of electrical fittings. 

Houghton-le-Spring Rurai Council have accepted the tender of 
S. Stobart & Co. at £32 for wiring the hospital. 

Wimbledon Council have accepted the tender of A. How & Co. 
(at £13. 103.) for installing electric bells at the isolation hospital. 

Tavistock Urban Council have accepted the tender of Stuart & 
Moore for tbe installation of an electric call system at £42. 12s. Od. 

Rotherham Corporation have placed their contract for meters with 
Chamberlain & Hookham. 

Messrs. Scholey & Co., 151, Queen Victoria-street, London, E.C., 


have received a contract for the supply of '' R*itannia " meta] 


filament lamps to the G.P.O. 


Tender 


Increase of Prices.—Simplex Conduits (Ltd.) notify that, owing 
to continued advances in cost of raw materials, they are compelled 
to raise the prices of certain of their manufactures as under :— | 

Sal ammonia: crystals and pellets, Holophane fittings (metal work 
only), Benjamin clusters, art fittings, switchplates and door furniture, 
20 per cent. ; radiatois and connectors, 15 per cent. ; conduits, acces- 
sories, bella and bell material, illuminated mirrors, other heating and 
cooking apparatus, Holophane galleries and outside lanterns, 10 per cent. 


Tramear Guard Patent for Sale.—Mr. Samuel Baxter, Hague, 
Broadbottom, Manchester, advertises for sale the royalties or sole 
rights of a patent guard or pick-up for trams, motors, &c. 


Patent Development.—The proprietors of Letters Patent Nos. 
20,976/1908, and 22,713/1908, relating to “‘ Electric clocks,” desire 
to dispose of same or to grant licences thereunder. Applications to 
Messrs. Cruikshank & Fairweather (Ltd.), 65 and 66, Chancery-lane, 
London, W.C. | 

Surrender of Patent.—4An order was made on Sept. 28 revoking 
the Letters Patent No. 11,339/1911, and dated May 10, 1911. and 
granted to Ettore Bellini for '* Improvements in or relating to trans- 
mitters and receivers for wireless telegraphic and telephonic appa- 


ratus." 


Application to Amend Speciflcation.—Dr. A. Muirhead and Messrs. 
Muirhead & Co. seek leave to amend the specification of Patent No. 


2,019/1912. 

The specification states that the invention relates to the reception and 
transmission of signals in systems of telegraphy, and its object is to apply 
to the Muirhead system the outflow and overflow described in Specifica- 
tion No. 7,525/1899, so as to increase the speed of working by increasing 
the amount of spacing between the signals. Claim l1 is the combination 
of outflow and overHow devices referred to in Specification No. 7,525 / 
1899, with a receiving circuit inductively shunt:d in the manner de- 
scribed in Specification No. 12,731/1808, together with means of estab- 
lishing current in the outflow and overflow circuits when the main coil 
of the cable relay or other receiving instrument employed is deflected by 
a signal current for the purpose specified. 

Claim 2 (which it is proposed to delete) is the combination of an outflow 
device (such as is referred to in Specification No. 7,525/1899) with a re- 
ceiving circuit inductively shunted in the manner claimed in Specification 
No. 12,731/1898, together with means for establishing current in the 
outflow circuit when the main coil of ;the cable relay or other recei.iig 
instrument employed is deflected by a signal current for the purpose 


specified. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Mr. J. E. Corfield. 17-22, Balfour House, Finsbury-pavement, 
London, E.C., has been appointed an additional liquidator to act 
jointly with Mr. Thos. Wallis in the voluntary winding up of the 
Sunbeam Lamp Co. (Ltd.) (in liq.). 

In connection with the voluntary liquidation of the Berry Con- 
struction Co. (Ltd.), whose undertaking is being taken over by the 
British Electric Transformer Co. (Ltd. ), claims against the Berry Con- 
struction Co. (Ltd.) are to be sent to Mr. J. C. Wrist, at the British 
Electric Transformer Co.'s offices, Hayes. Middlesex, by Nov. 29. 


A meeting to receive an account of the winding up of the Economic 
Electric Co. (Ltd.) will be held on Nov. 1 at 51, North John-stroet, 


Liverpool. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


T he following abstracts from some of the specifications recently published have been spect: lly 
compiled by Messrs. MEWBURN, ELLIS & Pryor, Chartered Patent Agents, 70 and /2 


Chancery-lane. London, W.C. 
Whenever the date applied for differs irom the date on which the application was lodged at 


the ratent Office, the former is given in brackets after the title. 


1911 SPECIFICATIONS. 


19,581 Price. Dynamos. 
19,779 Brown. Telegraphic relays. 
19.815 Banzati. Quadruplex Hughes printing telegraphs. 
19,855 MuLLER. Electric saf2tv-fuse. 
_ Relates to fusible cutouts of th? cartridg> typ», in which th? fus» wire is enclosed 
in an insulating casing having metal ends which rest in spring clips in the insulating 
body of the cartridge. According to this invention the insulating shaft immediately 
surrounding th? fuse wir? is in th?» form of an insulating plate or flat strip, and the 
inner meta! end upon this strip is thrust longitudinally into the spring clip provided 
to receive it. This arrangement facilitates the replacement of a spent fuse, and 
permits the us? of insulating strips of different breadth for fuses of different current- 
carrving capacity. 
19,962 MULLER & VEIFA-WERKE ee ee INSTITUTE FRANK- 
: FURT-ASCHAFFENBURG. *thod of and apparatus for el i i 
s2eds and the like. (20/6/11.) E Pen CANS nn Panis 
20,033 BouRcoup. Electric furnaces. 
20.100 Saver. Collectors for electric traction. 
20,171 Berry. Electric switches. 
20,734 ATHERTON. Series electrical lighting. 
. _ Relates to methods of lighting in which metallic filament lamps are employed in 
series, and wherein automatic devices are employed to divert the Current or com- 
pensate for a burnt out lamp. The apparatus comprises an incandescent lamp 
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proper, and electro-magnetic devices such as solenoid or electromagnet, through 
which the current to the filament of the lamp normally passes; a contact or switch 
devic2 connected with and operated by the said electromagnetic devic2; and a resis- 
tanc, the said electromagnetic devic?, resistance and parts being grouped together 
and th> lamp proper and parts together constituting a self-contained automatically 
controlled or cutout incandesc^nt electric lamp apparatus. 

20,860 WesTERN ELECTRIC Co. (Western Elsctric Co.) Electromagnetic relays, electro- 

magnets and the like. YN 

23.3859 HiuckrEgv & HALLipay. Automatic electrically-governed engins stop gear. 

241.330 Aron. Electric lamp: for motor vehicles. 

24.776 CotttER. Maenstic clutch s. l i ; l 

25.161 Dies. Means for us: in automatically regulating th» timing in magneto-ignition 


apparatus. (23 11 10.) 
27.510 FaiEgLLA. Telecrarhic systems. (9/12 10. addition to 4,920.11.) 
23.038 Siemens Bros. & Co. (Si:mens & Halske Akt.-G:s.) Manufacture of metallic 
d Quo o eene lamps. (Convention dat? not granted. Addition to 
; 10.) » 


1912 SPECIFICATIONS. 

1.395 Hever. Mignsto-2lectric machines for ignition. 

3.232 Lans. Construction of burglar alarms. 

7.143 Henoerson, Electric incandescent lamps. (23.3 11.) 

7.435 run rdi signallying circuit for train despatching and like systems. 
(32/3/11) 

12,228 Mzex. Devic: for lockine together an incand2sc2nt electric lamp of th? bayonet- 
capped type and lampholder. 

13,079 WATERHOUSE & Simplex Conpuits (Ltp.). Devic: for ensuring electrical con- 
tinuity in metallic conduits for electric cables. 

Consists ín forming electrical contact between the conduit and the socket into 
which it fits by means of a sadlde piece or circumferential wedge, which, as the conduit 
is Inserted in a socket. is jammed in position between ths two. the saddle or wedge 
bzine held in position against rotation or axial displacement by engagement with a 
grove or the like in the socket, e 

14.563 Siemens Bros. & Co. . (Siemens & Halske Akt.-G2s.) Automatic telephone 
Systems. (Addition to 7.093,10.) EM E 


APPLICATIONS FOR PATENTS. 


NoT&.—T he undermentioned Applications (except those marked f) are not open to publi- 
inspection until after acceptance of Complete Specifications. Those marked * are open for 
inspection 12 months after the date attached to them, ij they have not been published previously 
in (he ordinary course. Names within parentneses are those of communicators of inventions. 
When complete Specification accompanies application an asterisk is affixed. 


August 30, 1912. N 
19,807 Conner & Hearey. Electric fl-xibl» conducting-co:ds. 
19.825 Cross. Electrically-propell:d road vehicles. 
19,834 BATES. Telephone meters. 


Aueust 3I, 1912. 
19,899 MASCHINENFABRIK OzatIKON. Electric locomotivss, motor-boats, and the like 


(23 9.11, Sw.tz rlando* 2 
12,32) Kravez& Karp. Resoniting reliys. (Addition to 5.950712.) 
13.913 Hartmann & Braun Axrt.-Gzs. Magn:t»iznition apparatus. 


(31/8/11, 
Girmany.)* 


September 2, 1912. 
19.963 Bartscu!. Magneto-l»ctric machines. oe E ix: 
19.980 Sig«ENs ScHUCKERTWERKE G.m.B.H. Fuses for use in electrical circuits. (2/9/11, 


G.rmany.)* 
September 3, 1912, 
Electrical insulator and binder. | 


September 4, 1912. 
29.113 Morrett & Rosner., Electric motor-starters, controllers and the like.* 
20.116 Davey. Grindinev-up motor and dynamo commutators. 
20.154 LUNDBERG. LUNDBERG & LuNpBERG. Electric wiring systems. 
20.161 Kerse. Electric lighting device for railway carriag2s. 
29.189 Marino. Electrolytic pickling of metals.* 
20,195 RHopEs. Tel:phonic transmitting appliances. (6,4.12, U.S.)* 


September 5, 1912. 
20.225 Bernon. Direct-current generators.* m 
20.247 ScuaTrHER. Electromaenetically operated switches. particularly adapted for 
controlling electric motors. * : ~ 
2)252 Evectsic & ORDNANCE ACCESSORIES Co., RALPH & Cox. Electric resistance grids, 
29.2609 Axmornuct MFG. Co., JEARY & ANNACKER. Electricaily-op2rated suction cleaners 
tor the extraction of dust and the like.* . ; = ag Pg 
20.270 Doran. Electrical switch. 
20.285 Marconr’s WIRELESS TELEGRAPH Co. & FRANKLIN. 
teleeraph sienals. ` 


20.290 LINDENMANN. 


20.076 WATKINS. 


Means for reciving wireless 


lenition plug having stationary el:ctrcdes for explosion motors.* 


: September 6, 1912. i i ios 
20345 Bartes. Telephone meters. 
20357 LAXE. (Sx. Anon. L^ Carbone, France.) 
20.3601 Jory. lndandescont electric lamps. 
29.350 Wacker. Electrically s:lf-windine clocks.” 


S:ptomber 7, 1912. : 

20.400 Sig« gus Bros. Dynamo Works. (Sismens-Schuckertwerk? G.m.b.H., Germany.) 
Spinning machines. * 

20.442 Baker. Phototelegraphy. 

20446 PoLtaK. (Elektromotoren-Werk2 Hermann Grad2nwitz. G:rmany.) 
arrangements for overhead electric railway or tramway systems. * 


Sntember 9, 1912. 

20 525 Stevens. M-tallic filament el:ctric lamps. 

20.557 MicuAUD & DgLAssoN. Electrolytically refining tin and like metals.* 

20.500 LAKE. (Fabrik Elextrischer Zunder G.m.b.H., Germany.) Preparing the current 
conducting wires of el:ctric ipniters.* 


September 10, 1912. 
20.580 RrcHAwDs-N. Protective attachments for telephone mouth-pieces and ear-pieces. 
20.621 Battey & McDoweLt. Manufacturing electric incandescent lamp filaments.* 
20.659 COMPAGNIE GENERALE DE PHONOGRAPHES, CINEMATOGRAPHES ET APPAREILS DE 
Precision. Electric lamps for light projections. (12 10 11, France.)* i 
20.662 B.T.-H. Co. (G.E. Co., U.S.) Electric motor-control systems. 
20.663 B.T-H. Co. (G.E. Co.. U.S.) Protective devices for electric circuits. (Divided 
application on 16.708 12. July 17.) , i 
20,671 Turtett. Arrlianc? for holding and supporting telephone receivers and com- 
bined receivers and transmitters. (2.11/11, Australia.)* 


Scoptember 11. 1912. 
(G.E. Co., U.S.) Systems of electric motor control, 


September 12. 1912. 
70775 Lanson & Can, El erco t rminals. 
ong > daraan, o Eb earl rr gitane s 


Electrical connections. 


Safety 


20.744 B.T.-H. Co. 


DV Sess Cg ers farel eine TTotors. .. oo 
20.849 B.T-H. C-.. (A E.G., Germany.) Ait raatinecerr nt commutator notorz.* 
S nt. m^»r 13, 1212. 


20,73 Come: & Kar. Tb phonsa ratur. 
24,37? Daeg ur Abt rnati carrent zi ínalling 57.t m for railways. 
20,913 Ro serts & OaLE. Electric lamp idd tr, 


20,914 Sıemens Bros, & Co. (Siemens & Halske Akt.-G:s, Germany.) Controlling 
P electric circuits in a determined order.* ba 
20.922 ALS " MASCHINENFABRIKS ÁKT.-GES.  El:ctromagnetic clutches. (20/10/11, 
ustria.)* [n 

20.932 DorPHiN. Incandescent lamps. 

20,943, 20,944, 20,945, 20.946 Western ELEcTRIC Co. (Telephon Apparat Fabrik E. 
Zwietusch & Co.. G.m.b.H., Germany.) Switching apparatus for inter-con- 
necting the lines of an automatic telsphone system. (Divided application on 

2 on 21.259 11 and 21,260/11. September 26.) 

20,947 WESTERN ErLEgcTRICCo. (Telzphon Apparat Fabrik E. Zwietusch & Co., C.m.b.H. 

i Germany.) Switching apparatus for inter-connecting the lines of a semi-autce 
matic telephone system. (Divided application on 21.260.:11. September 26.) 

20.950 HoorNAGLE. Apparatus for the electrical treatment cf gases and vapours.* 


September 14, 1912. 
Ozone generators and the like.* 


September 16, 1912. 


20,988 MARE. 


21.027 Konic. 
21.076 WhHiPPLE. Telephone systems. 
21.102 Horton. Electrical switches. 
21,103 B.T.-H. Co. 


Telemeters.* 
(23.10/11, U.S.)* | i i 
(A.E.G., Germany.) Regulating deviczs for pumps.* 


September 17, 1912. 
21,115 Parker. Electric pendulum and switch for controlling electric clocks. 
21.120 RaiLtNG & GARRARD. Interlocking electric starting switchgear. MESS 
21,179 TYLER APPARATUS Co. & BisHop. Electric indicating apparatus. 


September 18, 1912. 

21.212 Birkett & SiMrLEx ConpuirTs (Lrp.). Electric cooking apparatus. 
21,230 THoMrson. (Maschinenfabrik Geislingen  Akt.-G3s,  G:rmany.) 
apparatus.* 

21.244 CATHER. Telegraphy. 

21.263 B.T.-H. Co. (G.E. Co., U.S.) Syst:msof el»ctric motor control. 

21.273 Marks. (Andrew Brand:r & Arthur Henry Maude, South Africa.) 
'  &ravity stamps for crushing ores and the like.* 

21.281 STASSANO. Electric furnaces. (Addition to 8,901 /11.)* 

21.290 Bocuzge. Electric furnaces. (14/10/11, Franca.)* 


September 19. 1912. 

21,303 WirtiAMS. Self-locking ring for electric lampholders to lock lamps in hold:r. 

21,332 KeEssELs. Printing telecraph instruments. (Addition to 17,322/10.)* 

21.842 CLARK. Electric reading lamp and watch suspender. 

21.349 AssERSOHN. Mountings or fittings for tubular incandescent electric lamps. 
(Addition to 17.855 07.) 

21.351 Lacus. Telephone apparatus.* 

21.365 ORMANDY & COLMER. Portable electric lamp. 

21,370 Everett. Instruments for measuring electric resistances. 


September 20, 1912. 
21.410 WATERHOUSE & SimpLex Conpuits(Ltp.). Electric water heatcrs or geysers. 
21,411 Ratttnc & Awcovp. Arc lamps. 
21.415 Freeman. Direct-current dynamos and motors.* 
21,433 ua. ELECTRIC Co. & VipAL. Brush-rocking apparatus for dynamo-el-ctric 
machines. 
21,446 Bruckmann. Calculating apparatus, particularly adapted for reckoning cut 
charges for the use of electricity.* 
21,471 SIEMENS SCHUCKERTWERKE QG.M.B.H. Polyphase alternating-clectric current 
commutator motors. (22 9/11. Germany.)* 
21,472 Siemens Bros. Dynamo Works & MARDEN. 
21,478 PAULING. 


Recording 


Magn tic 


Cooling dynamo--*l?ctriz machin:s.* 
Electric furnaces for producing gas reactions. (24/10-11, U.S.)* 


September 21, 1912. 


21,533 Grossi. Electric controlling devices for automatic photcgraphic dcvic:s.* 
21,940 Tasso. Automatic thermic cutout for electric lighting and powtr transmixien 
Circuits. 

September 23, 1912. j 
21.573 AITKEN. Telephone switchboards. j 
21.612 Morrison. Power installations. * 
21,636 Weekes. Rail joints. (7.10.11. U.S)* 
21,645 B.T.-H. Co. (G.E.Co., US) Eletric circuit interrupting devices. 


September 24, 1912. 


21.664 Marr. Telephone rec?ivtrs. 
21,700 AOPSTON & GREEN. Trolley hzads for electric tramcars, locomotives, ard the 
like 


21.725 STERN. Holders for telephones. 


21.739 Dietz. Electrodes for galvanic c:lls. (26/2/11, Germany.)* 


-— — - Aue s t -" 


COMPANIES .MEETINGS. AND REPORTS. 


CLEVELAND & DURHAM ELECTRIC POWER CO. (LTD.)—Mr. Jas’ 
Felconer, M.P., who presided at the meeting on Monday, said that, 
despite the railway and coal strikes, the gross profit showed an increase of 
£4.800. The coal strike caused a direct loss of £8,000. and was the 
severest test they could have been put to, but they were able to supply all 
the current wanted. Taking their own company, and the two companies 
thy controlled (the Cleveland Parliamentary, and the Northern Counties) 
the last three vears showed a steady advance. ‘The company could now 
deal with nearly double the present output, with only capital expenditure 
on connections, The time of ultimate success must. be determined by 
their consumers, but he thought the time was approaching when there 
would be a return upon their capital. 


CONSOLIDATED GAS, ELECT; IC LIGHT & POWER CO, OP BALTIMORE.— 
The total income for the year ended June 30 was $5,465,287 ; operating 
expenses and taxes, $2,612,887 ; net earnings, $2,822,399 ; fixed charges, 
$1,417,267; net income, $1,405,131; dividends paid and payable, 
$744,749; surplus, $660,381; reserve for renewals, amortisation, &c., 
$455,526 ; net surplus, $204,855. The gross income shows an increas" 
of $597,510 (12-3 per cent.) and the net earnings an increase of $410,063 
(17 percent.) ‘The gas out put increased by 8 per cent., and the electricity 
output by 43-6 per cent. Extensions are being made of the gas division 
at $564,420 and of the electricity division at $800,282. The latter divi- 
sion continues to show substantial gains, due principally to the aggressive 
new business policy. The gross income from the sale of electricity was 
$2,381,122, against $1,997,960 in 1911, increase $383,162. The electricity 
scld amounted t5 78,812,729 unit: (azainst 54,892,372) increase 23,920,357. 
"he cena ected bat in Klowatts wes 78,670, against 62,248, increase 

(10,421. Of the total ovt piit of efictvicity 75,800,200 units (79:5 p^r cea.) 
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tract took the whole of the revenue from Felixstowe, and paid the Council 


was furnished by the Pennsylvania Water & Power Co. from its hydro- 
electric station, whose service has been very satisfactory. The storage 
battery located in the heart of the business district of Baltimore has beea 
completed and has resulted in economies in operation in connection with 
the purchased hydro-electric power, and practically insures continuity in 
the electric service of the company. A jn 

HELSBY WIRELESS TELEGRAPH CO. (LTD.) —At the meeting on Wednes- 
day the directors’ report for the year ended July 4 stated that since the 
date of the last report the award in the arbitration then referred to had 
been given and its terms, although onerous, allow the company to continue 
the development of their wireless telegraphy business which they were 
now actively pursuing. The arbitration was tiresomely prolonged and the 
award was not forthcoming until June 11 last. The expenses were con- 
siderable, but Messrs. Siemens Bros. & (o. very generously supported 
them, not only financially, but bv placing their experienced advice and 
technical experts at their disposal, and, probably, without their assistance 
they should not have been able to maintain their application against the 
long-drawn-out opposition to which they were subjected. The directors 
are advised that thc Lodge patent is a master one and, therefore, it was 
impossible to quote prices or seek business until the award was given, but 
in the meantime a great deal of preparatory work had been done and the 
apparatus standardised, and the directors state that the numerous in- 
quiries reaching them are now being energetically dealt with. Moreover, 
they are advised that the system, altered and improved, now adopted is 
quite free from any likelihood of contention as regards patent infringe- 
ment, &c. The directors believe that the recommendation of the Mer- 
chant Shipping Advisory Committee respecting life-saving appliances, 
&c., is greatly in favour of the company's prospects, since, subject to a 
free market being established, the Committee are of opinion that the in- 
stallation of wireless telegraphy is a necessity on all foreign-going vessels 
having on board 50 persons or more, end that it is desirable with regard 
to vessels not carrying passengers that an adequate number of them 
should be so equipped. It is stated that this weighty dictum appears to 
open up a vast field for the operations of the company which the directors 
are now ready to take advantage of. The question of transferring the 
company to the British Insulated & Helsby has been further considered, 
and the directors have come to the conclusion that it is preferable to 
retain the commercial control of the business, and thev have now arrived 
at an alternative arrangement with the British Insulated & Helsby Cables 
and the Automatie Telephone Mfg. Co., which they recommend being 
earried through under an agreement as being the best possible arrange- 
ment for the company under ell the circumstances, and this agreement 
they are now ready to complete. These altered conditions will, with the 
vendor shareholders’ assent, not prevent the scheme for the reduction of 
capital from £20,498 to £10,000 being carried througa. For the reasons 
Rtated, practically no business was transacted during the year. A con- 
siderable reduction has been made in general charges, and it has been 
deemed adlviseble t» write down the value of the stock to the lowest 
possibl figure, the depreciation having chiefly arisen through having to 
remodel their apparatus, in consequence of the judgment of Mr. Justice 
Parker, end to conform with the Lodge master patent under which they 
were obliged to work. ‘ Purchase Account " and “ Preliminary Ex- 
penses " will be written down by the amount (£10,498) of the reduced 
capital following the surrender of the equivalent value of the vendor 
shares, as soon as that reduction has been effected. Capt. Gonne has 
been obliged to resign his seat on the board, and Mr. Arthur Brooker has 


been appointed to fill the vacancy. 

The report was adopted. 

SOUTH BRAZILIAN RAILWAYS CO. (LTD.) —At the mecting last weck, 
Capt. A. C. Chamier, who presided, said that fhe chairman (Mr. Edouard 
Quellennec, C.M.G.) had been spending some months in Brazil and he 
would furnish the Board with a very full report on his return. The avail- 
ablo statistics showed that the electricity and tramway revenues had been 
Increasing, end the receipts from the urban and suburban lines should 
be further largely increased as soon as the first system was open to traffic, 
Which should be shortly. The contractor had informed them that the 
first suburban line (from Curityba to Portao) was opened to traffic on 
Aug. 12 last. ` n 

SUFFOLK ELECTRICITY SUPPLY CO. (LTD.)—The chairman (Mr. P. C. N. 
Pe:ldar) stated at the meeting on Monday that the profit for the past vear, 
efter writing off the expenses in connection with the alteration of the 
pressure supply at Diss, amounted t» £1,202. 5s. 2d. They recommended 
that £658. 14s. 8d. be added t» seserve for depreciation, that a dividend 
at the rate of 5 per cent. (less tax) b» declared on the ordinary shares, and 
that £93. 8s. 9d. be carried to the gencral reserve fund. The demand for 
current at Stowmarket had increased considerably, and it would be neces- 
sary to increase the generating plant, and to re-arrange the works, with 
à View to economy in the production of electric current. Further capital 
would be required, and the directors considered the time had arrived for 
increasing the nominal capital from £10,000 to £20,000, by the creation 
of 1,000 ordinary shares of £10 each. That was the eighth year in which 
a dividend of 5 per cent. had been declared. The company had been 
working on a limited capital for some years, and the increased plant now 
required for the Stowmarket extensions, and other necessary expansions, 
neceasitated an immediate increase of capital. The new plant would be 
more economi?al in working, and would still further increase the profit. 
The directors were th» pionoers of electricity in that district. Some 
80704 vow ago thov soll th rir Felix st owe un lortaking to th? local autho- 
rity, retaining thy overhead mains aad some of the plant, and under an 
asrecmont with the purchasers, they contracted to maintain the supply 
of electricity at Felixstowe for 25 years. The Company under that con- 


Incandescent Gas Light Co. 
‘involving an initial expenditure, which has not vet been recouped by 


6 per cent. as sinking fund and interest on the capital which the Council 
had invested in the concern. That was now proving a remuncrative 
business for the company. 

U: ITED ELECTRIC TRAMWAYS CO. OF CARACAS (LTD.)-—The directors’ 


| report states that the gross receipts of the local company (Compan'a de 


Tranvias Electricos de (Caracas) were Bs.1,247,405 (increase Bs.158,423) 
and operating expenses Bs. 688,610 (increase Bs.61,572), leaving net 
receipts Bs.558,795 (increase Bs.96,851), equal to £21,525, increase £3,799. 


After adding the balance carried forward, providing for mortgage interest 


(£10,200), setting aside Bs.50,000 to reserve and renewal funds, and pav- 


ing a dividend of 5 per cent. on the share capital, the local company is 


enabled to carry forward Bs.390,476. Notwithstanding an increase in 
operating expenses, due to increased traffic, the ratio to gross receipts is 


less by 2-38 per cent. 
WELSBACH LIGHT (LTD.)—The report for vear ended March 31 states 


that the company was incorporated for the acquisition of the Welsbach 
Alterations in organisation have been made, 


profits earned. The profit and loss account for the period under review 


shows a loss of £4,952. 


. NEW COMPANIES, STATUTORY RETURNS. 


j NEW COMPANIES. 


ALERT ADVERTISING CO. (LTD.) (124,485).—Reg. Sept. 28, capital 
£25,000 in £1 shares, to acquire from J. B. Atherton the benefit of certain 
inventions relating to advertising (British Patent No. 20,272 of 1910), to 
acquire any inventions relating to advertising machines, and to carry on 
the business of advertising contractors and agents, electrical and general 
engineers, &c. Private company. First directors ewe J. B. Atherton, 
J. M. Kenworthy, A. W. Walton and J. W. Hurrell. 


ANGLO-COLONIAL ENGINEERING CO. (LTD.) (124,316.)—Reg. Sept. 
19, capital £1,009 in £1 shares, to carry on the business of mechanical, 
electrical and general engineers, manufacturers of and dealers iu 
railway coach and tramcar tittinga and supplies, &c. Private company. 
The first directors are: Col. E. S. Vaughan Grimshawe, H. Brittain 
and A.J. Smith. Reg. office: 13, City.roal, London, E.C. 


ANGLO ENGINEERING CO. (LTD.) (124 292.)—Reg. Sept. 18, capital 
£3,000 in 1,000 cumulative preference shares of 10s. each and 2,500 
ordinary shares of £1 each, to carry on the business of electricians, 
mechanical and general engineers and manufacturers, dealers in elec- 
trical appliances, &c. Private company. First directors are F. P, 
Wilson (chairman), E. B. Hartel, H. G. Hartel and H., Shakel. Reg. 


office: 33, Kirby-street, Hatton Garden, E.C. 


AUTO ELECTRIC TRANSMISSION (LTD.) (124,446)—Reg. Sept. 26, 
capital £10,000 in £1 shares, to acquire any invention relating to other 
electrically operated self-propelled vehicles, the electrical or other 
transmission or power, &c., and to adopt an agreement with H. B. Van 
Daalen and P. H. Schreiber. Private company. First directors are 
H. B. Van Daalen (managing director), A. A. Knight, O. A. Knight, 
E. W. Roberts and W. 'T. Pritchard. Reg. office: 8, Southampton- 


street, Holborn, W.C. 

COUNTY OF DORSET ELECTRIC SUPPLY CO. (LTD.) (124,572.) —Reg. 
Bept. 25, capital £75,000 in £1 shares, to carry on the business of 
electrical and general engineers, electricians, contractors, manufac- 
turers of electrical apparatus, generators and suppliers of light, heat 
and power bg electricity, suppliers of electricity for all purposes, &c. 
First directors are W. H. Baxter, F. W. Reynolds, Lieut.-Col. U, C. 
Castleman-Smith, J. A. Hosker, J.P., and A. J. Woodroffe, J.P., Ware. 
Reg. office: Moorgate-court, Moorgate-street, E.C. | 

DURAM (LTD.) (123,295.)—Reg. Sept. 18, capital £25,000 in 24,000 
ordinary shares of £1 and 20,00) deferred shares of 1s. each, to carry 
on the business of electricians, mechanical engineers and manufac. 
turers, Jealers in electrical appliances, machinery manufacturers, 
engineers, founders, &c., and to adopt an agreement with C. Gladitz. 
Private company. Reg. office: 1, Broad.street. place, E.C. 

ELECTROGRAPH (LTD) (124,420.) -Tteg. Sept. 25, capital £3,000 in 
£1 shares, to carry on the business of advertising agents and contrac- 
tors by means of the exhibition of electric and other signs, &c. Private 


company. | 

FARAD ELECTRICAL CO. (LTD.) (124,421.) - Reg. Sept. 25, capital 
£1,500 in £L shares, to carry on the business indicated by the title. 
Private company. H. J. Whitehead is governing director. Keg. oftico ; 
20, Fairfield.street, Wandsworth, S. W. 

GERMAIN CO. (LTD.) (124,455.) —Reg. Sept. 26, capital £10,00) in 
£l shares, to carry on the business otf railway, motor, méchanical. 
electrical and general engineers and manufacturers, tool makera, 
founders, &c. Private company. First directora are W. R. Shephard, 
P. A. Mossay, P. Dawandre and E. Digneffe. Reg. office: 1.2, George- 
street, Mansion House, E.C. ( - 

. GLASGOW ELECIRICAL ENGINEERING OO. (LTD) (8,391.)—Reg. in 
Edinburgh Sept. 24, capital £1,000 in £1 sharas, to carry on the busi- 
ness as electrical engireers, &c. Private company. First directors 
are J. H. Garby and J. Stevens. Reg. office : 47, Pitt-street, Glaszow. 
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GRIESHEIM ELEKTRON (LTD.) (124,472.)—Reg. Sept. 27, capital | UNITED R1V2R PLATE TELEPHONE CO. (LTD.)—In return to Aug. 6 


£5,000 in £l shares, to carry on the business of chemists, druggists, 
&c , manufacturers of and dealers in electrical, chemizal and scientific 
apparatus, &c. Private company. First directors ure T. P. Plieninger, 
E. Weber and G. Kuhlenkampf. 


INTERNATIONAL MARINE SIGNAL & CARBIDE CO. (LTD.) (124,378 )— 
Reg. Sept. 23, capital £1,000 in £1 shares, to manufacture and sell 
marine signal appliances and carbide and such accessories as are re- 
quired in lighting, telephoning and transmitting signals with or with- 
out wire or other lines over, under or through land, water or air. 
Private company. First directors are Hon. C. Sifton, W. B. Sifton and 
A. P. Collier. Reg. oftice: 29, Charing Cross, S.W. 


INVICTA ENGINEERING CO. (LTD.) (124,426.) — Reg. Sept. 25, capital 
£5,000 in £1 shares, to carry on the businers of makers of and dealers 
in cash registers, calculating, measuring and other machines (auto- 
matic, electricul, pneumatic or otherwise) for the delivery or supply 
of electricity, nir, vapour, &c. Private company. Reg. office: 61, 
The Broadway, Bexley Heath, Kent. 


JOHNSON SIGNS (LTD.) (124,398.) —Reg. Sept. 21, capital £3,000 in 
£1 shares (100 management), to take over the business of advertising 
agents, designers, producers and manufacturers of electric and other 
signs, &c., carried on as Johnson Brothers. Private company. First 
directors are J. Johnson and W. C. Johnson. Reg. oftice: 1774, 
Edyware-road, W. 


LIVERPOOL TRACTION LIGHT & POWER INVESTMENT TRUST (LTD) 
(1294,501.) — Reg. Sept. 18, capital £50) in £5 shares, to acquire and 
hold any bonds, debenture stock, shares and securities of any railway, 
tramway, gas, water, electric lightiug or power company, &z. 


OIL & GAS TURBINE SYND. (LTD,) (124,303.)—Reg. Sept. 18, capital 
£15,000 in 14,750 shares of £1 each and 5,000 founders’ shares of 1s. 
each, to purchase or otherwise acquire any interests in any patents, 
licences, &c., relating to the combustion, treatment, storage, applica- 
tion, distribution and use of fuel, and to carry on the business indi- 
cated by the title and that of manufacturers of motors, motor cars, 
carriages and vehicles, with either steam, electric, oil or other power, 
&c. First directora are J. MeCanna, R. H. Wheeler, D. O. Robertson, 
F. H. Bennett, S. E. Glishey, B. Hunter and W. H. Rose (provisional 
directors). 


SEVENOAKS & DISTRICT ELECTRICITY CO. (LTD.)— Prospectus only 
of proposed company registered on Sept. 25, with capital £40,0C0 in 
£1 shares (30,000 offered at par). Directors: F. Swanzy, J.P., Major 
Hy. Fulton and H. W. Handcock, all of Sevenoaks. 


SILENT ELECTRIC CLOCK CO. (LTD.) (124,406.)—Reg. Sept. 24, 
capital £3.400 in 3,000 preference shares of £1 each and 8,000 ordinary 
shares of 18. each, to take over the business carried on as the Silent 
Electric Clock Co., and to carry on the business of civil, mechanical 
and electrical engineers, manufacturers of all kinda of clocks, watches, 
&c. Private company. First directora are H. T. W. Bowell, G. B. 
Bowell and A. G. Gold. Reg. office: 192, Goswell-road, E.C. 


STATUTORY RETURNS. 


BLECTRIC CONSTRUCTION CO. (LTD.)—Return to Aug. 1 vives capital 
£400,000 in £2 shares (50,000 preference) 112,100 ordinary and 
31,390 preference shares taken up. £2 per share called up on 2,100 
ordinary and 18,215 preference. £40,699 pid. £245,290 considered 
as paid on 110,009 ordinary and 13,143 preference. Mortgages and 
charges: £175,000. l 


ELECTRICAL POWER STORAGE CO. (LTD.)—The return to Aug. 1 
gives capital as £100,500 in 20,000 ordinary and 100 founders’ shares 
of £5 euch. 66 founders’ and 18,592 ordinary shares taken up. £5 per 
share called up on 65 founders’ and £4 per share on 3,132 ordinary. 
£13,332. 5. 1d. paid, including €474. 5s. ld. on 4 founders’ and 405 
ordinary shares forfeited. £77,300 considered as paid on 15,460 ordi- 
nary sbares, Mortgages and charges: £20,000. 


MERTHYR ELECTRIC TRACTION & LIGHTING CO. (LTD.)— According 
to return to March 31 capital is £100,000 in £5 shares (10,000 pre- 
ference). 6,000 preference and 6,000 ordinary shares takea up. £60,000 
paid. Mortgages and charges: £48,400. 


PETERBOROUGH ELECTRIC TRACTION CO. (LTD.)—!n return to May 7 
capital is £50,009 in £5 shaves (6,000 preference). 4.499 pref renee and 
4.000 ordinary shares taken up. £o per shire called up on eath. £42,000 
paid.  Mortgazes and charg sa, £21,000, E 

SLOAN ELECTRICAL CO. (LTD.)—The capital in return to Aug. 7 is 
£15,000 in £1 shares (5,000 prefereuce). 5,000 preference and 2,754 
ordinary shares taken up. £1 per share called up on 1,254 ordinary. 
£1.254 paid. £6,500 considered as paid on 6,500 shares. Mortgages 
and charges: nil. 

STEARN ELECTRIC LAMP CO (LTD.) — Return to July 23 gives capital 
as £4,070 in £10 shares. 407 shares taken up. £10 per share called 
upon 7. £70 paid. £4,009 considered us paid on 400 shares. Mort- 
gages and charges: nil. i i 

USI‘ED ELECTRIC TRAMWAYS OP MONTE VIDEO (LTD.)—Return, 
filed July 25, gives capital £1,000,000 in £5 shares (100,00 preference 
and 100,000 ordinary); 90,000 preference and 80,000 ordinary taken 


up: £5 per share called up on 16,221 preferred and 12,800 ordinary. 
£145,105 paid ; £704,895 considered as paid on 73,779 preference and 


67,200 ordinary. Mortgages and charges: £880,000. 


the capital is £2,000,000 in £5 shares (230,000 ordinary, 40,000 pre. 
ference and 130,000 unissued). 230,000 ordinary and 40,000 preference 
taken up. £5 per share called up on 214,000 ordinary and 40,000 pre. 
ference. £1,270,000 paid. £80,000 considered as paid on 16,000 
ordinary. Mortgages and charges: £300,000. 


CITY NOTES 
pon 


MEMORANDA Oct. 3\.— Bank rate 4 per cent. (since Aug. 29. 19 2). 
Prico of silver, 293d. per oz. Consola 731 —74 for money ; 74—74} for 
account. Conaonle Pay Day, Nov. 5; Stock and Shares Continuation 
Davs, Oct. and 28. Ticket Days, Oct. 10 and 29; Pay Days, Oct. 11 
and 30; Mining Shares Carry Over Day, Ot. 8. 

Prices oF Metats 'f.ondon).—OCopper, cash. 774 ; three months, 
78}. Lead, English. 213 —213: Foreign. cash, 211 —21] ; three m wth, 
20} -91; Spelter. 271.—274 ; Tn, English, 250—231; Foreign, cash, 
227}; three months, 226}. Jron, Cleveland, cash. 66/2; three months, 67/1, 


BABCOCK & WILCOX (LTD.) —Tl'he directors have declared an interim 
divi l:nd of 7 p'r cent. on the ordinary shares. 


BRAZILIAN TRACTION, LIGHT &| POWER CO. (LTD.) —The board h» 
declared a dividend of 14 por cent. for the qua icr on ling 31st inst. 

CALCUITA ELECTRIC SUPPLY CORPN. (LTO.'—The unita delivered to 
consumers during the five weeks ended Aug. 39 amounted to 1,403,438, 
compared with 1,228,805 units in the corresponding five weeks of 1911. 


COMPANIES STRUCK OFF THE REGISTER. —The following were struck off 
the Register of Joint Stock Companies on Sept. 27 :— 

Capetown Railway & Telegraph Combination Synd., De Martis Electric 
Storage Synd., Electro-Mctallurgical Synd., Electro-Serip Sign Co., 
Gravity Fleme Are. Lamps, Holmquist Electric. Co., Mersea Motor & 
Electrice Co., Pelmer & Co. (Electricians), Pollak-Virag Rapid Telegraph 
Co., Premier Electric Institute, Wireless Synd. 

FAILURE OF JAPANESE ELECTRICAL CO.—It is r. ported that asa result 
of gross irregularities by the. cashier of the Nagoya branch of the Mit:ui 
Bussan Kaisha, who put into circulation bills in the name of the firm for 
700,000 yon, the Saiga Electrical Co. has failed, with liabilities amounting 
to 7,000,000 yen. 

GENERAL ELECTRIC CO. (U.8.A.) —During the week applications were 
invited for an issue of $10,000,000 40-vear 5 per cent. gold debentures, 
and the issue was over-subscribed. 

HOVE ELECTRIC LIGHTING CO. (LTD.)—The directors have declared 
an interim dividend on the ordinary shares at the rate of 8 per cent. for 
the six months ended June 30. The dividend is payable Oct. 15. 


INGLETON ELECTRIC LIGHTING & POWER CO.(LTD.) —At the meeting 
on Saturday the chairman (Mr. W. M. Harris) expressed satisfaction at 
the progress made during the year. Several new services had been added, 
and the supply plant was working admirably and economically. | 


KALGOORLIB ELECTRIC POWER & LIGHTING CORPN. (LTD.)—The 
diroctors have declared a dividend on the preferer ce shares at the rate of 
6 per cent. per annum for the six months ended t ept. 30. 


LISBON ELECTRIC TRAMWAYS (LTD)-— The directors have declared 
an interim dividend of 3 per cent. (tux free). 


MADRAS ELECTRIC TRAMWAYS (1904) (LTD.)—The directors have 
declared a dividend on the preference shares at the rate of 6 per cent. per 
annum for the half-vear to June 30, less tax. The traffic receipts for 
the fortnight ended Sept. 30 were R.23,810 (increase R.1,883). Aggregate 
from Jan. 1 R.449,136 (increase R.49,361). 


METROPOLITAN ELECTRIC TRAMWAYS (LTD.)—The directors have 
declared an interim dividend of 24 per cent. (6d. per share) on the ordinary 
shares. 


MEXICAN LIGHT & POWER CO.—A dividend of 1 per cent. has been 
declared for the quarter ended Sept. 30. 


RIO DE JANEIRO TRAMWAY, LIGHT & POWER CO. (LTD.)—A dividend of 
1] per cent. has been declared on the issued capital stock. The Ph 
earnings for August were £261,478 (increase £25,208) ; aggregate from 
Jan. 1 £1,953,962 (inzrcase £227,202). 


STOOK EXCHANGE NOTICES.—The Stock Exchange have appointed 
Oct. 16 a special settling day in an 1 granted a quotation to a further issue 
of 15,000 £10 6 per cent. cumulative preference shrres, fully and partly 
(£6) paid (provisional certificates) of the General Electric Co., and have 
also ordered scrip (partly paid) for £500,000 à per cent. consolidated 
mortgage debentures of the Buenos A yres Lacroze Tramways Co. to 
quoted. 

SUNDERLAND & DISTRICT ELECTRIC TRAMWAYS (LTD.)—The 
accounts for the vear to October 31, 1911, show (after providing 107 
interest: on prior lien bonds and deb ntures) a loss of £688, increasing the 
debit balance to £16,890. 


TORONTO RAILWAY 00. —A quarterly dividend at rate of 8 per cent. 
per annum has been declared. ; 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC EL l 
: RECEIPTS , 
Í ECTRICAL COMPANIES’ SHARE LIST. 
T ' : 
Nos LINE. | Week AGGREGATE. x | Divi- NAME. RATE | Divivenp | BUSINESS 
Itn t ie: ended. No. of r p DEND Teer Due. ERK TO 
i Vo s. nE ul Amount. s oe E IEEDEB Ocr. 2. 
^ ^W "s l E UT "S High-' Low- 
JY Delara s Aberdeen Corporation... . - | Sept. 25 17 x = Electricity Supply. £ est: est, 
UIN eAirdrie. «een | » 2 | 38 | 27763 |- 4918 | 19, 5/0 | Bournemouth & Poole Elec. Su» Ord. 2 
id on lbs e E KO P 9 1,976,793 T A G 10 4/6 Do. 4j per Cent. Com. Pref. — d: : 16 i | Reb. hy à 
ATi Corporationsvesasscses » 28 11,652 |+ 197 | P 6/0 | Ro. 6 per Cent. Cum. Second Pref. ..-.- s 512 0' Feb, AU > : 
Barns! ca 8628 |i 142 || 5t., 48% | Do. 4b per Cent. Deb. Stock (red.) ...... 115501325 Da lt en 
arnsley .«. «eee rtttntnng. „n 20 5| 4/6 | Brompton & Kensi X | Jan, July ee a 
INOW earste traspare FE 6,745 |- 270 R ensineton Elec. Sup. Ord...| 8}—9} |5 9 6 | March 
Bath Electric Trams, Ltd... 14,743 |+ 2,943 S9 d rs a: Cent. Pre Oe WV B}—83- | 4 6 O Mar, Sept B ys 
Birmingham Corporation... 35.682: |+ 2,047 || " si 2/6 | ntral Elec. Sup. Co. 4% Guar. Deb. Stzk| 97 —100 ] 4 0 0 June, Dec Ur 
Birminsuam & Midland .... 225257 |4- 61.384 2 /6 | Charing Cross (W. End & City) El. Sup. Co.| «%—Si | 4 13 O Feb, Au "53 ‘ 
Blackpool & Fleetwood..... 35,749 |+ 2,372 - 2/3 | Do. 44 per Cent. Pref. "cest | 448—À 14 14 3 Feb. Auc Ma. 
Blackburn Corporation $4 i St. | 4% | . Do. 4 per Cent. Deb. Stock (red.) ....-- 94 —96 |4 3 0 io. duis MEL 
alee ne e 31353 la uos || St, 44%] Do. 4j per Cent. Deb. Stock (red.)-...- 190 —102]4 8 3| A Jur | gi. 
| Bombay s NM PEN 67,749 |— 923 | 2/3 Do City Undertaking 41?5 Cum. Pref... 33—44 15 5 3 Ja UJ l 190 ie 
iz. 85182 Bournemouth Corporation . 107,047 |+ 517} s 3 ay Chelsea Electric Supply Ord. .. -.« e| 4} -5 529 March uud BENE D 
EM Bradford Corporation: se aat $2402 |i 1425 | St |4% Do. 4} per Cent. Deb. Stock (red.) ....! 98 —i01 4 9 0 Sy te 
hai fy Brighton Corporation d 146.682 |— 1.891 St. 4494, Chiswick Elec. Supp. Corn Ist Mort. Db.) 84—9241,5 2 6 June, Dec |. :- - 
ANNA t Bristol Trams & Carriage... 29.560 |— 1120 IC! 6/0 | City of London Electric Liehting Ord.....| 17 —19 |4 4 3 '!F b A 133; 18i 
haya, Ue | Burnley Corporation. ... .-- 22193. 14590 819 Wer eee [epar a Tet Cent. Cum. Pret, «exse edis 121—14 14 5 9 Ja m M ed 
ar. Burton Corporation ......- 8022 |+ 781 | St. | 5% | Do. 5 per Cent. Deb. Stock (red). s... 118 —122' 4 2 0 | June T AD Me 
ea 8.022 jt — 281 JSt 44% | Do. Ab per Cent. 2nd Deb. Stock (red.)..| 99, —102 4 8 o Jane July | nis tij 
ree merth Calcutia Tramways Co. «x» 34:538 |— 560 10! 4/0 | County of London Elec. Supply Ord. ....| i!à4—12 500 i July | SS] ne 
bret H Camborne-Redruth Ay eatur 747,778 |+ R38,261 | 10| 6/0 | Do. 6per Cent. Cum. Pref. 2. ose 118—12$ | 419 9 M » Aug 11 H oe 
"EU EU UH Mere 73/8 |+ R38,261 St ajo, | Do. 4i per Cent. Deb, Stock (red) -...| 105 10814 3 3. Juv July 1064] so 
XEL, (Re, Central London Railway : n 61.88? SPA 2 665 St. | 44% Do. Second Deb. Stock 4.9 uo E ue. 199 —103 4 7 6 | ie aay 199] 100 
montis 8; ity & South London RI 57,439 |+ 597 | 5| .. | Edmundson's Elec. Corp. Ord...-+-+-+-- &-—Hü MX. flr idi 
X i d 36.95 5| 2. | Do. 6 ver Cent. Cum. Pref aa | pd ee Iu cet 
rk Electric Trams Co.... 955 |— 2976 W St! 4307 | D Hera eed. 3 —34 -- | May. Nov i 
Cordon ick eee ibus dc. one St tice) pa ME pa enr Ie Mort Deo d aie DS 10 oe ko os Rs. 
| Devonport & Dist. Trams . 46.308 |— 1,257. 5' 3/0 | Folkestone Electricity Supply Co. Ord. ..| 441—541 | 517 6) A July 
ens : OQ. r n 1 
Bu Ltt Dovet Corporation Boris ; 20.578 |+ 1561 R 5! 2/6 Do. 5 per Cent. Cum. Pref. ...--.+0+. 4i —5] 417 6 Mor s 
Butln e Lucan Railway ves 6985 |— 572 t | 44° Do. 44 Ist Deb. Stock (red.) ...... 92—95 | 414 9. Feb, AU. 
- D Unc ae Eee 2124 |- — 137 | sp) 5/0 | Hove Electric Lighting o UE 7$, —8. |5 !3 0! April Oct 
had! Dudley-Stourbridge ....... 77940 |— 9,17 | "s de Re o ERE nce ice Or dde Red ee | Jm 
tins Dundee Corporation ....... 34,134 |+ — 491 40 | Kensington & Knightsbridge Ord. ......| 7)-8 | 5 18 0 Feb. A 
| Dina corpua nde i 254 E BLS 6% | Do Sper Gent ist Pref. oe eseos nein’ 5 —5 |5 9 Ojjan july 
deliver: Exeter Corporation .....-.. 27922 |— 479 t| 4% |. Do. 4 per Cent. Deb, Stock (red)......| 90 —93 |4 6 0 d 
LAGE: Gateshead & Dist. Trams... 8.989 |— 734 St. | 4% CS Myr ELE Hill : i 
tals! , EY . (Join 4 Z 
se Oey A 309899 JZ. e09 I Sty] 4496 | Kens Elec Power Co. trred. Deb Stock .| 73 —82 18 10 0 pou cet 
= an y pinta eae mov 4,912 — 363 5 2n gola rne ird et$*509.í0092009250*29 H —2t | 3 10 0 I Mar D 
ePi STD a ravesen E orthflest M M i Ne . a «992900969099 e.. 4 —5 l d 
Great Northern & City Rly. 7973 j- 227 A Hi Ds. 4perCent. ist Mort. Deb... «| 90 "3 | i ó ! | jan: July 
ri Es Greenock & Port Glasgow... 2317 {= 40 | 2/0 | Metropolitan Electric Supply Ord. ...... 31—4 |117 0! l Hl Dr 
hi Hur CDr o eid 30968 |+ 3,191 | s 5 2/3 Do. 4% per Cent. Cum. Pref. ...... 41 —4h | 4176 Jan i et 
T Bria e 30.968 |+ 39! | St |d% | Do. 44 per Cent. Dab. Stock Ist Mort;.| 99 —102 | 4 8 0 Mons Dac 
py t Hasti Elec. T : St 34% | . Do. 34 per Cent. Mort. Deb. Stock red.)) 85 —83 June, Dec 
ir Hastings Elec. Trams Co... e . -13492 Midland Elec.Corp.forP.D.4} Ist Mort.Debs| 97 419 D ldem. Jal 
us Huddersacld Corpn.: ss... : Wet) ot | Nee & bise EL AME DoS) 82—87 |5 2 6| Y 
Hull Corporation .....---- 52681 |+ "em S 2/6") Dewr asile Elec Supply sspe Sen non = 
PSPS Ilford District Council ..... 5.024 |+ — 730 a] Pilcher aay ELLE 4d — 
agus Hikeston: District Council. «. B . 100. 44% Do. 44 per Cent. Ist Mort. Deb. .....- 95 3i ; E d n BUE 
vul Ipswich Corporation 2867 |= 675 100; 5% | North Metro. Elec. Power Sup. 5 Morts...| 101 —104 | 4 !6 Jan, July 
e IU of Thanet Conn ce. 12532 |— 251 10. 6/0 | Notting Hill E. L. Co. 6% Non.Com. Pref; 10 —11 5 9 : ve 
Let Jarrow oor ee 34.588 |— 2,829 $ 3/0 Oxford Electric Ord. ..... Was Re Es Ses] 60 —ó | 511 : March 
amd eighley Corporation ..... Soi |. "up on te ee t Do SI te Ged quad E NR eon 
i Kaair a District n p E 5/0 Ys James’ & Pall Mall Elec. Ord. ........| 84-9) | 5 7 0 | Feb, A 
| Kilmarnock Corporation. . 4.677 4 2] S i Eds De 7 per Cent. Pref. T ec? 61 —?7} 4 16 6 | Feb. jon 
ppt Kirkcaldv Corporation..... 3280 |- 213 || "s 20 o. 3j per Cent. Deb. Stock (red.) ....| 85 —88 |319 6' J: SN 
Pu Lanackshire Trams Co... o . 5| 2/0 | Smithfield Market Electric Sup. Ord. .... lH-—li | Jan, July 
itn Lancashire URltedos eros 56538 |+ 883 4 4/0 South London Electric Supply Ord.......| 3 —34 | 518 0 Ar in ce 
*Leamington ..... eios seee 52488 |— 315 St, | 5% | Do. 5% Ist Mort. Stock (red.) ........ 98 —101 | 4 19 e 
Leed potio in eee 7316 |+ 333 1; 0/8? South Metro. Elec. Lt & Power 7% Ist Pref, 1à—1i | 5 12 J i : 
ed Leicester Corporation ..... 204612 |— 6.199 1107; | Do 6perCent. 2nd Pref. ......... 8B—H | 6 0 | Feb, Aug 
pd Lei AR : St. | 44% | tDo. 44 Ist Deb. Stock (red.) . 8 0! Feb, Aug 
pud eith. Corporation. ........ 99,216 |+ 2,934 ; ) eet eee} 990 —99 |411 O0 April, Oc 
, Lincoln Corporation....... 13971. |4- 157 1 Urban Electric Supply Ord. ............ }—} AUHE t 
Liverpool Corporation..... z - 3 n Do. 5per Cent. Cum. Pref. ex 3/- in Certs) 21 —3i |3 5 0 purs ot 
e Liverpool Overhead Rly 453.824 |+ 20058 | St. | 44% | Do. 44 per Cent. Ist Mort. Deb. ...... 8445-334 | 5 6 0 pril, Oct 
: Llandudao&Colwyn Bay Rj i 21.934 |+ 1,801 If 1! 0/6 | Waste Heat & Gas Elec. Gen. Stations ..| 1535-14: | 61 4| April, Oct 
dis London County Council . y. Mec cn 5| 4/6 | Westminster Elec. Sup. Ord... .......... é 1-9 è ; : | May, Aug. 
"T London Elec. Ry. Co, i... 1.042350 |— 54.949 5| 2/3 | Do. 4$ per Cent. Cum. Pref, .,........ | 9 —S# | 4 3 ar, Sept | ,, à 
; London United........... 157,675 |+ 4.785 l "E oa i 9 | Jan, July j 
i etd AERE sagan $108 — 13,525 
Ta nchester Corporation ... . = 927 . x 
Din. MUS Ru pet 438592. |. 14,804 | Electric Railways and Tramways, 
bu Me tht aiios ue 26,877: |-- 3,066 ! : B 
Metropolitan Dist. Railway. 7613 |— . 403 1| .. | Bath Elec. Trams Pref, Ord. ........... k—hh / e 
Metropolitan Elec. Trams... 154,475 |+ 13,528 1! 0/6 | Do, 5perCent. Cum. Pref. ... ; =y H April .... pi 
by Middleton ........ 335619 |> "so | St-| 43%, tDo. 44 Ist Mort. Deb. Stock V NEN E ser [eg | ar oe at 
Nel yit nnn nnn T S 419? : : . "m l 5 't Oj April, O ve oe 
elson Corporation ....... 12.829 423 t. 4495 | B'ham & Midland Trams 44 Ist Deb. Stock! 91 —93 | 4! pril, Oct "t 
Newcastle-on-Tyne Corpn.. $296 |+ 306 | 10! 4% | Bristol Tramways & Carriage Ord. ...... 61 —5i 6 3; jan, Joly | ,, | 3! 
"m Newport (Mon.)......... 113.849 |+ 1,149 10, 4% | Do. Cum. Pref. .......eseeee "t 6}—7} 518 6, Feb, Aug Do 
^L Northampton Corporation . 18,502 |— 688 d. St- | 4% | Do. 4perCent. ar eer araaenia Vs 109 —102 rae P e be 
: Oldham, Ashton & Hyde. 14.419 |— 278 [ ot} -= BritishElectricTraction6?5 Pf. Ord NonCum! 12 —14 318 5| Feb, Aug | |3 ; 
" Oldham Corporation. = 23254 + 1,388 | St! se- Do: Def. Ord. Stucco. «eene a T June, Dec j| 12 
E Perth (N.B.) Corporation... 53025 l+ .2,992 | St 6% |: Do. 6per Cent. Cum. Pref. cccccecose| 89 m^ ) ui 8) Co? 
ies Perth (W.A.) Elec. Trams... 3485 |— ‘311 [| Sty es Do. 7 per Cent. Non Cum. Pref | 33 —42 610 O| Feb, Aug | 41| 4j 
Peterborough ............ 72316 | 10,298 || St | 5% |.tDo. 5per Cent. Perpetual Debs. ;..... 954—932) 35 || ER 934 qi 
Po mouth Corporation... NEUE + 3il SE us E per Cent. 2nd Deb. Stock aaa 23 LA 2 : x MOUSE 87] 5i! 
tteries oov vobis ; — i š , 
cup dies [E TEE QU C SF E HE T 
Rotherham Corporation ... 21.954 |-- 958 St. |44% | Do. 4 per Cent. Pref DONO AN 103 Sve 49 | Feb, Aug 88 RM. 
Rothesay......... sus. n 18.726 |+ 1170 St. | 2% Do. Deferred Stock Ed bios qd 2 —» | 4 19 » 29 sa 
Salford Corporation ....... 9693 |+ 352 100 45% | Do. 4 per Cent. Debs... essere 102 —102 210 6! Feb. .... H 
>| Shanghal tseans. LL 132590 |t 2925 | Bt Mj | Cis & South London Ric Con Ordi s.s fcn ZEN July | ast ai 
6SS en ee / eo eee as : 
Sheffield ick bre en an he. reu St 54? Do deus perp: Pref. (1891) .... ve —109|411 9 | Feb. Aue 108 | |. 
Singapore Trams ......... 178611 |+ 6,215 St. 5% Dé (190) d esca e eseacon QNA ! 1 o dus B i Feb, Aug dd ee 
South Metropolitan ....... n e St. | 5% | Do. (1903) Mi scm ua MA d Nb "SH m (4:4 2. Feb, Aug! 4j . 
South Staffs ............. 32613 |— 1.015 St. | 4% Do. 4 per Cent. Perpetual Debs io 9 EO ,4 15 0! Feb, Aug 101 ° 
Southampton............. 35.789 |4- 2,267 10! 6/0 ! Dublin United Trams. 6 per i rg aa 12 li319 0 | May, Nov ve ve 
Southend Corporation..... 33,487 |- 1 10, 5/0 |tGatesnead & District Trams Ord feb de eae, quide 3 Rob. Aug, coy PP 
Southport Tramways ae 23.681 |+ 2,247 10) -- Gt. Northern & City Rly. Pref. Ord. (4%). TET 710 . 8b .. 
Stalyb'dge, Hythe,&c. 11,733 |— 1! 7:d | Hastings & District Elec. 9 CP. b | 2. j Feb, Au lj .. 
poe M MIU da 16/782 307 | s.l 44% | tGo. ah Deb Stock cene e] 623 Mar, S:ot 
Sunderland Corporation. MA M pores IO; . 2 Imperial Tamai, Ord. O p ES 6 20 April, Ost <a 2 
underland District ..... 34,462 |— 1.830 10; .. Do. 6perCent. Pref. ... NUR UNDE DG 6. 5 Pu Mar, Sspt |. °° os 
Swansea Trams ..... Bees 21750 |— 7735 | St | 4470} Do. 4k per Cent, Debs. aos wae aasa, 120 3; Y | Mar, Sept | ** | +s 
windon Corporation.. 43.916 {+ 65 | £5 2/6 | I. of Thanet E. T. & Lt. 5 per Cent. Pr f... 6 3 0, Jan July | ** e» 
UNCON sess e rore 4042 |- 270 || St 4% | Do. 4perCent. Deb. Stock ds 7? -&i |4110 | Mar, Sept |. ** | os 
Tynemouth and District M 1,734 |4- 76 10! 5/6 | Lanarkshire Tramways ORC e IE | 417 6| Jan, July l m 
Tyneside Tram Co. ..... 9.901 ue 993 St. 5% Lancs Utd. Trams 5% Prior Lien Dab. Stk. us Er 517 0 | Feb, Aug 3 2s 
Mase Cope 9.901 |= 993 | St | 465 | London Electric 4% Deb. Stock ...---- —33 6 0 6, Jan, July | s. + 
. Walsall Corporation ...... 30.359 |— 466 St | 4% | Do. 4% Pref. a Neon USER al m (426 | oe 963} 95} 
Warrington Corporation ... 22483 |+ 650 10; .. | London United Trams, 5% Cum. Pref. .. SAL: a 416 6 va T se 
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Here's to it ! 
* * 

Gas did not quit itself well at the Smoke Abatement Exhibi- 
tion. The demonstration booth of the Gas Light & Coke Co. 
was too near the band, the “ gas-sealed " oven was not con- 
vincing, the high-pressure burners could not * snow under " the 
Excellos, and the Russian Orchestra cum Electric Restaurant 
proved irresistible. Last, but not least, the “ Journal of Gas 
Lighting " did not exhibit. 

- as Dd E 

Some of the sting is taken out of the winter season by the 
last of the Electro-Harmonic concerts. These affairs are appa- 
rently as inevitable as press day ; there is, however, a respite 
durine the summer months, for which the musical directors 
will feel truly thankful. 
L3 >K «x 3k 


The approach of the brighter days sets one speculating upon 
the next lamp season and what will be the names and effi- 
ciencies of the inevitable crop of new lamps. The approach of 
one of the latter is already heralded by a newsboy who shouts 
“ Wirum ” from the pages of a contemporary. We agree ; 
why rum when whisky and beer are still cheap ? 
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Complaints have recently been made of the slackness of the 
electrical contractor in regard to the two-way switch. * This 


the new factory. 
i * 
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de THE ROUND TABLE useful accessory has been known for a couple of decades and we 
N * . LI " 1 
nir; marvel (no joke intended, Mr. Lundberg) that more is not made 
PE : TT PETET he. of it. So does Mr. Perren Maycock for that matter. We thirk 
E We look forward with interest to a visit to Mr. anta i the E.C.A. might make that gentleman an offer to stump the 
rah works, which, we understand, will be officially blesse (an country on the subject, and the switch makers should contribute 
ir. | christened, no doubt) at none too distant a date. The success towards the expenses. 
TE of the Venner sign, that collection of light-dispersing rotundi- * * * " E 
LM ties, I5 an earnest of vigorous activity at the peneana ese The South Metropolitan Gas Company has opened a “ show- 
* | of its being, and we anticipate a long and industrious career foi house" in Telford-park, Streatham-hill. The illumination is 


Publicity men in London 


by imitation electric light fittings: 
They may 


should make an early visit to avoid the crush. 
pick up points and mantles too. 


PERSONAL CHAT. 


The boom in metal filament lamps was looked upon as the 
chief obstacle in the way of the further development of the 
flame are lamp. Even arc lamp makers themselves doubted 
their own ability to stem the tide of publie opinion which set 
strongly in the direction of the metal lamp cluster. Events 
have proved otherwise, or so we were recently informed by Mr. 
Shipley, of the M. and A. department of the Electrical Co. 
This enterprising salesman, who has been with his company for 
half a score of years, keeps up a vigoroiís supply of “ Sun- 
shine " flame arcs throughout each 12 months. He can count 
these lamps by the thousand in London alone, and keeps going 
a well-equipped testing department and stores in Soho from 
which all lamps emanate. Mr. Shipley is very proud of the 
details of his lamp, and not unnaturally has a high opinion of 
its many interesting, not to say unique, points. A feature of 
Mr. Shipley's department is its ability to execute repairs (to 
any lamp) at short notice. Also there is a large stock of spare 
parts from which many complete lamps can be quickly built up. 
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Address enquiries to Supplies Department. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Heap Orrice: CAXTON HOUSE, WESTMINSTER, S.W. 


Telephones GeRRA&D 860. Telegrarrs: "SiguMBRALOS, LONDON.” 
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Telephone: Lonpon Watt 8270. Telegrams: " Sigmotor, London.” 
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THE GAS SEALED OVEN. 


One of the so-called novelties at the recent Smoke Abate- 
ment Exhibition was the Potterton gas sealed oven. We had 
an opportunity of inspecting this at the exhibition, and were 
most courteously received by the manager in charge. He 
admitted that the oven was purely an experiment. and that 
no extended tests had been carried out in connection with it. 
The gas burners are in two rows, one on each side at the bottom 
of the oven (as 1n tlie ordinarv open cooker), and the heat is 
conducted up the sides of the oven through flues of oblong 
section which zigzag to the top and terminate in a central 
outlet at the back. The highest temperature is, of course. at 
the bottom of the oven. and this is shown bv an illustration in 
which there are three loaves in the oven. and the bottom one has 
all the appearance of being burnt. The flues are removable 
for the brushing out of dust and soot, and this feature is 
regarded as of supreme importance. The oven has been tested 
with an ordinary open-burner cooker, and the makers claim a 
considerable economy in gas owing to the retention of the heat 
within the sealed portion of the oven. The makers publish 
figures relating to cooking tests, and in one of these we notice 
a 4 lb. 12 oz. leg of mutton was cooked with the consumption 
of 14 ft. of gas, and the weight of the meat after being cooked 
was 4 lb. 1oz., or a loss of 11} oz. This includes 4} oz. of 
dripping. Ribs of beef weighing 5 lb. 10} oz. before cooking 
weighed 4 lb. 12 oz. after cooking, and to this was added 5 oz. 
weight of dripping, or a total of 5 Ib. 1 oZ., making a total loss 
of 9} oz. Another leg of mutton weighing 4 lb. 6 oz. weighed 
31b. 11 oz., to which 4 oz. of dripping is added in the tests, 
These figures are about on a par with those obtained in an 
ordinary " Tricity " oven, excepting for the dripping, which 
cannot be regarded as having a positive value. It will be 
interesting to seeif the gas supply authorities encourage the 
makers to proceed with the manufacture and development 
of this type of oven. In commenting upon the tests, the 
** Journal of Gas Lighting" admits that the loss of meat in 
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GRID RESISTANCES 


For Traction Work, Cranes, and 


Haulage Gears of every description. 


_ The phenomenal success of this Resistance is due to the fact that a 
number of distinctive merits are embodied in its construction :— 
sThe Grids are Jointless, Unbreakable, Rigid. Non-Scaling, and 
Rustless, and retain their original shape even when heated to a 
bright red. For Tramway and Railway Work the 
. E. M.B. Resistance is unrivalled. - ] 


besciipiive Literature and Pries Lisi sen! on Application. 


Adopted by :— 
Indian Railways 
English Ruilways 
Numerous Corpora- 
| tions for Tramwau 
Service 

Several Steelworks 
and Collieries,and 
| many Engineers. 


EJ MEQHANIOAL 


RARGEAQ 


Sole Selling Agents :— 


SCHOLEY & Co., LTD. 
151, Queen Victoria Street, LONDON, E.C. 


, 


the ordinary open-type cooker is clearly demonstrated by the 


tests with the Potterton sealed oven. In another issue thev 
report the obviously unfair results obtained by the Brighton 
& Hove Gas Co. in comparing an ordinary open-type gas 
cooker with the ^ Tricitv" cooker. We are surprised. that 
our contemporary should thus blow hot and cold. 


A USEFUL CEILING ACCESSORY. 


Although little reduction has been made daring the past 
few vears in the charges for electrical energy, the cost of elec- 
tric lighting has decreased by from 50to 75 per cent. by reason 
of the increased efficiency of the lamps used. Electricity may 
become the poor man's lighting agent if the comparatively 


high cost of wiring can be reduced. Many improved acces- 


sories have heen introduced in order to lower the initial cost, 
and perhaps one of the most successful is the combined ceiling 
rose and pull switch just placed on the market by the Edison 
& Swan Co. By the use of this fitting a considerable saving 
can be effected in the cost of installation, and in many instances 
the contractor will be able by its aid to install the electric light 
in rooms which otherwise would not be electrically lighted bv 
reason of either the expense or the inconvenience of cutting 
away the walls or decorations to admit of the wires being run 
down to the switch point. The fact that the switch and 
ceiling rose are combined in one effects also a saving in space, 
in addition to reducing the installation cost. The switch cord 
may be made to any length, so the fitting will be found useful 
in bedrooms or nurseries, where it can be shortened so as to be 
out of the reach of children. The fitting, which is of polished 
brass on white porcelain base, is made throughout by the 
company at their Ponder's End works. It is thoroughly sub- 
stantial, and the price is quite reasonable. A leaflet dealing 


. with the switch has just been issued by the publicity depart- 


ment, and a copy will be sent to any contractor interested. 
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== VICKERS 
|» MOTORS. 


Reliable under all ordinary conditions, 


owing to liberal overload capacity, and 
substantial construction and design. 


HIGHLY EFFICIENT. 
OCCUPY SMALL SPACE. 


d Lo no n a) ASI 
- eR 
- ak. ges FILES 


VICKERS Motor Driving Bottling Plant. 


Delivery from stock of standard machines, 
or made up in a few days from parts. 


— — 


REASONABLE PRICES. HIGHEST QUALITY. 


The ELECTRIC & ORDNANCE ACCESSORIES Co, Limited. 
Proprietors: VICKERS |. Limited, 


Aston, Birmingham. 


CLUB LIGHTING. to the conclusion that, unless it is some subtle, psychical clash 

of personality between us and the other occupants, the trouble 

In a notice of Mr. Harry Graham’s latest book, the “ Globe " lies in the lighting of the place. It is impossible to sit in such 

reviewer says: “ We have long attempted to analyse the dis- a position that you do not stare into the heart of a glittering 

comfort of an ordinary club smoking room, and we have come mass of electric globes. It is impossible to be cosy in such 
circumstances.” 


This criticism comes from someone outside the electrical 
profession, and perhaps it will give direct effect to the imis- 
sionary efforts of illuminating engineers. The criticism is, 
of course, equally applicable to other places than club smoking 
rooms. Exposed incandescent lamps in the line of vision are 
the general method of illumination in both clubs and private 
houses. [tis now being realised that such a method is not only 
harmful to the eyes, but is absolutely destructive of restfulness 
and comfort. 


The British Thomson-Houston Co.’s “ Eye-rest " system 
of indirect lighting employs special reflectors upturned in 
ornamental metal or plaster bowls, and the light is thrown 
on to the ceiling and thence reflected evenly over the room. 
There is no visible light source, and consequently no glare. 
Architectural details are thrown into proper relief, and while 
the natural contrast of light and shade is not interfered with, 
there are no harsh or exaggerated shadows. Club smoking 
rooms will, indeed, be havens of peacefulness and comfort 
SICCO eee Ey heey EE EP MINDS when they have adopted up-to-date methods of indirect lighting. 


EXCELLO 


FLAME ARC WITH UNIQUE 
: TWO YEARS’ WARRANTY 


METERS 
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TABLES OF 


| NENNEN MN | Total Largest f 
| er POMOTE NOES | pestod at amoed) Mir gee at 
No. Supply Authority. M Principal Local Trades. MEC MERE pco Motors- ae MEC ae 
PURSE: | ‘indicated |^onnected Circuit. | ue e 
|^ AC. D.C. below. H.P. Any. 
| ! : eei cate G 220, 440 1,2C0 at 
1 | Aberdeen Corporation ... . .... J. Alox. Bei... Ogre aure ovis, inverts | 400 gere], St | 940 EN ME 
9 Aston Manor Corporation R. Fost at Er UM wks.. wcolien and inte wks. 400 3 ise "og | 5.120 c80 500 | 2:300 Bs 
ILI . Foster. ......... | General .......... c como m on pee m : , , 
50%  |threc-wire, 31/7/10 " lap ? 
3 | Ayr Burgh Council .. ............... Roland Marshall. | Principally residental, building trades,' 100, 200 250 551 151 30 "E e 
| M e shipyard,’ single phase 500 | 31/12/11 ! 
. F . . t works, boot factory 
4 | Barnes Urban District Council | C. S. Davidson ... | Gas mantle works, sawmills, brewery, 210, 420 458 55 20 505 
| LEE i LOU TUER C CE nba. three-wire 351;/5/11 o { 
d. Foundries, laundries, builders and join- a 
5 | Barnsley Corporation ............ E. A. Barker ...... era Hes ER Td ib nerd 2s | STEM 125 30 900; . l 
6 | Barrow-in-Furness Corporation | H. R. Burncett...... Shipbuilding, SaN steel and 220, 440 on 186 50 951 ! 
" ME k 3 l 
7 | Bath Corporation .................. Francis Teague ... En ane a - making, 110 single. 220, 440 84251 217 72 589 | — 
| clothing and corset. factories phase  |three.wirei 15/1/12 | 
| D * 
8 ' Battersea Borough Council... .. F. A. Bond......... Soap and candle works, engineering works, 250 ,460t 5,2101 vee 175 1,259 j^ ede 
| nullers, railway goods yards, stone yards 16/1/12 day loud i 
9 | Belfast Corporation ...... ........ . W. Blox: ... | Shipbuilding, spinning and weavi-g, 220, 440 7,405 997 70 
P y iii | popew orks: handkerchiel making. three-wire| 30,9/11 i 
10 | Birkenhead Corporation ......... ^O Wyld ..... ee... | Shipbuilding and ship repairs, laundries, 230, 460 1,2393 186 ' 120 9290* .. 
d . Way | leather works and foundry tircoire 15/9/11 | | Sad i 
11 | Birmingham Corporation ... ..... R. A. Chattock ... Metal, cycle and jewellery trades 6,600 CEA 57,9861 5,701 500 x» ll 
(Including Aston Manor nd Hirdsworth) 5,000 440.80 51/12/11 17,864 , li 
12 | Blackburn Corporation ............ P. P. Wheelwright Cotton manufacture and general 220 220 31/ 2 744 120 |5,X0, . 
M.LE.E. industries q40 12) 
: | 
13 Blackpool Corporation asrasa ' C. Furness ......... | Joinery works, bakeries, bottling stores, | 200 500 1,349 198 | 80 
laundries, cinematozrplis & entertainnits 21/2/11 i 
14 | Bolton Corporation  ............... Arthur A. Day ... Cotton spinning and engineering | 100, 200*| 239, 460 | 11,575 1,130 150 | 5,645 
works 400t | 51/12/11 | 
15 ' Bootle Corporation .................. T.Dawson Clothier Timber, engineering, dyeing, 220, 440 2,955 60 | 1,461 
| pumping, tin smelting & general | | three-wire! 31/3/11 E 
16 | Bournemouth & Poole Elec- E. Ll. Ingram* ... Boarding - houses, hotels and (100,200,400, 250, 500 666 253 25 
tricity Supply Co., Ltd. W. D. Brightmant | building trades three-wire; three-wire| 10/1/12 | : 
| 
i Textile works, dy ks, hanical G LE ly | 0008 
17 Bradford Corporation... ....... | Thomas Roles... | Testile works dyo monks mee 250, 400 | 280 | nemis. , 180 (n9 co. 
| | laneous. T a Supply ; | 
205 e22 
| 31/12/11 
18 | Brighton Corporation............... J. Christie ......... Engincering works, breweries, 230, 460 | 2,90 552 | 100 | 
. sawmills, laundries, foundry, &c. 51/12/11 1 
19 | Bristol Corporation H. Faraday Proctor! Tobacco, cocoa, printing, leather, 105 & 210 93 ^ 250 12,750 1,427 | 300 | 3,386 | None 
Molnst.c.k., M.LE.E, confectionery, cloth and brew- po n 500 31/1/12 | approx, | i 
f ing, paper manufacturing | 
20 | Burnley Corporation............... Jas, E. Starkie...... Cotton weaving, foundries, &c.... ` 220, 440 2: E 329 30 | 720 None i 
12/11 | 
21 B Borough ofi C H. Yeaman ..... Potteries, engineering works...... None 220, 440 ao 258 125 929 " ig 
i ; ; [12/11 : 
22 Burton-on-Trent Corporation... | T. Hall.............. Breweries, timber mills, engi- | 200, 100, |500 (tram-i 1145772 180 66 | 52 1 , 
| . neering works wavs only) 18/8/11 ! ` 
23 Bury Corporation .................. S. J. Watson ...... Textile, engineering, paper, &c. 400 220, 440 | 3,106 368 ' 100 
i | 5/2/12 
24 =: Carn Brea, R.S 0. (Urban Elec- L., A. Hards ...... Mining and foundries ........... .... 10,000, 440! 240, 480 : 251 50 983 | None |. 
175 
tric Supply Co.) | | l three-wire| 25/5/11 i 
25 | Canterbury Corporation ......... e A. Blascheck... B SNe elie works, 220, 440 | 536 119 | 50 442 
oundry, printing 15/1/12 
26 | Cardiff Corporation ............... ! Arthur Ellis........ Shiedepairineyards pamaeerive works. 200 200, 400 dis 604 | 110 . None 
| Touren unen printers. brewers. 400 ihiree-wire 31/12/11 | Y 
. ETB, cold storage, ac. 
27 Carlisle U.D.C. .. ..................... | S. T. Allen......... , Cotton Cuore T late puer . TW Foo 1,618 302 57 E r 
| Gineering works and railway shops 190, 3 wire, 41/12/11 | tracti ' 
og |Charing Cross, West End & | m e oe trscti-n 50 s icr 
City Electricity Co. pc ingston | rnting eese VISA MISI eP A .0CO 100, 200, Thee p. 250 "- 
29 Chester Corporation J.M. Gatti ( Mn. D.) | E 400, 1,000 31/.2/]1 | 
scu DE S. E. Britton .... | Engineering, flour mills and ' ; , 472 
| | printing j | rk Men Bi igi: 30 |y 1 
30 Chesterfield Corporation ......... | KR. L. Acland ...... Printing, brewery, furniture- pups i 716 150 30 
| Lin us j = 
‘ | making, foundries AUT i 1 
31 . Clyde Valley Electrical Power jj A Starr......... ' Steel works, rolling mills. collieries, 11,000 trans, CE y | ' 666 T 000 Sere! 
C ted C | puer Bus brickworks, foundries. to 400 for 1/1/12 | | ’ ej 
32 olne Corporation ...... ........... A. G. Cooper ..... Foramen Li 
2 E Mod Meade d du CM 240, a | 46b g Qe ong 
| . š ' H. H. Nalder ...... Breweries, butte factories, laundries, | i : ' i Nowe 
Lighting Co. Baron curing, feather purifiers, Beatin 460 eae 493 100 ii 
E iis " : tanneries, milling, refrigerating, &c. 1 l l 
4 ,CoventryCorporation ............ re Tone EM 
3 | y vorp George Tough...... | Cycle and motor cars, toolmaking, id " on 129 100 eae 4 
Darlington Corporation ........... weaving, watchmaking wo: phase 1/12/11 
35 P J. R. P. Lunn...... Enginecring, yarn spinning and | 230, 460 2,190 234 125 997 i 
36 | Derby Corporation .................. r; school furniture 24/5/11 
y Sorp T. P. Wilmshurst | General Sour. foundries, 200 460, 230 5,500 436 230 IN "oy 
37 | Derbyshire & Nottinghamshire ' A. E. Loos motor cars, silk mills three-wire 
: duse: 7 | Iron works. collieries, lac d hosi TI8 , - 
Electric Power Co. works, enrineccing’ Work prick, 229 oe ae nd 1 
| Dewsbury C worka, &c. 550 30/11/11 
38 ewsbury Corporation ............ : R. H. Campi Woollen manufact : rrindi 
| | io | printing, imuudries cloche man ses 220 857 165 30 id | n à 
39 | pupla Corporation... .. ........ M. Ruddle | ene turre, wool shaking. iron cutting | 200 S.P 440 12/9/11 35 
meee Aae balaena see MO 8P | n 3,2588 | 582 ' 
* This tigure arrived at by taking the gencral supply load at 11 a.m. on fine day T i T | TT ha day 
m. ne days and deducting 10 per cent., this being estimated as the lighting load on suc? a 03). 
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SV ELECTRIC POWER SUPPLY. 


Litys — PN 
; Moe V ——— E 
i a Method of Driving Rates. Approx. Isolated | a Gat AGCURATE : 
Ung NET Re Aut PEN H.P. ofother} Plants at "QT 1 r 
NT: No. | i , power dis- present Remarks. A P p- 
Group. | Indiv. | P t Bulk | Placed by | Operating. (Norr.—Inst. E.E. Wiring Rules for Motors AM A |: j 
c" H.P. H.P. | PEG, supply. : electric UN VM generally apply in all districts.) 4 ; LS 
| B "m NE | MEE res RES team. | l 
TE e d Bhd. toga | o | ME ms iss 
a ‘accord. to cons. DE ME trees 
, 2 | | 14d. to *6d. | On ap- 
3 sliding scale plicatio d * All purposes except traction. 
A 3 400 151 a he i 400 150g, 50sg 
asis , 3, 
i 9009 | oee 
: j 48 410 jlid.with dis.| O * * Consumers most! istri 
X gl n ap- 55g. 500st mottly new to district. f Incl. sewage 
to 33! p.c. . ; works plant. Council talli 
l 5 | 1 dicli tors plicat:on fyoamo with boilers and acca sores. d Lu 
à: 32d flat, lighting! — '"* seg s Discount 5 per cent. off lighting accounts 
T 7d & lid, D.I.* Sliding scale for motors. [only 
Ü | wm | Ir £3 per Si ifr On ap- s oes Additional motors aggregating about 165 H.P. 
7 F.R. ld. day mte? lation . » Wl De connected at an early date. E 
"os "s et ; sag T solated plants usi T i 
Ni 2 8 | lid to 1d | operation, of which there ate o: comm a MC 
3^ | eee Flat rateld. ehe ud is 2 * ad óH.P. T 5 eut and above, £ Or £4 per 
2} to 14d. & 1d. w. per annum and 4d. per unit. 
Ww 9 p i m MD., accord. Brat 1,300 se * Lighting and power "nr traction 3,465. 
5 dO au " 1 | l 
3 | roe de MEE M m * Motor Mes d t Exceeding 1,500 units 
! T 7 N epa per quarter at ld. 
VH : : toea | uon Ren UD0 d dE SPENT 
T isi pee i. » TT T ree does not include traction. t Over 150,000 CROM PTON 
"NE 150,000 at Tad.t Benes OT 
i|... MOTORS 
IX 3s 3d. and ld. see eet ee Sa wes 
14 M.D. 
Vi ses 2d. Ist 1,000. Id. T eec xum * Sj T 
E EE Ioa t Baten discount to langh nes ene 
: Bom | se | ad tosooper | se | 1000 — 1809, 869 "Onn to a SS eee AR 
qtr., 1d. after : | 4,510s nee 
16 TP v 24d. flat. oe ap- ME oat * Chief Engineer. C LAM PS. 
rie | plication t Local Secretary. 
17 d s 2d. to 1d. | £3 per uu | x Ma cee rura aduidi Pond 
Jese figures include the m i 
2d. to id. kw.t an E.H.T, 3.phase bulk sippy and souliectiue sara be 
means of 3 500 kw. motor generators to direct current. 
lin 18 1 Plus 4d. per unit, less discount, 
AU as | red : | | Special terms to large users. 
en se  jlġd. & dis., 124.| On ap- sas wea * To avoid as far as possible th ° 
wild, plication entem mane |" ATE-GUIDNUTIC 
yos | pecial agreements based fixed charg :7 3s. |- ll ure 
à 20 680 " Lighting 3d. fiat! None annum per kw. plus 9d. per wie, CONSEC aed J 
, power ditto, EE WEE SS 
bs heating 14d. flat 
) 
AETERNE eos MEE Enamel 
“os id. and 4d. |plication Te US 
| 22 217:0 | 866-72 ». P geo i T 302 758g 80 95 of total power is on restricted hour system. 80% of 
qu 23 9 i ED 1d.-4ut total power unitssold on restricted hour system. 1 2.00) Should be used in all 
546 560 ` 1j d., 1d. On ap- 1,570 i 4^,300 synchronous motor. *Includeslighting. fHestricted hour, 
PE. ux iae ag tht, lication o mee ACCUMULATOR ROOMS 
) | | or 24d "Ph lication i 50g, 1089 | Power supply includes driving stamps, pumps FOR PROTECTION 
23 | 536 inphmone |. ana ovner mining machinery. FROM ACID FUME 
dis. cash 28 days "s | Maximum demand to date (Friday, Dec. 22, 1911) = S. 
1) 26 | | liad Spl. rates 442 kw, on feeders, includes light and power. o 
- "o Rd. MD. | oes E epi Pewee 
e 21 782 ' 2d. flat. 1d.and| Speci | : i M 
M , 886 | nion oe 781 | T | Power Tp to tramway company, also to GRIFFITHS BROS. & CO. 
* | Also Maximum | i | Council for sewage pumping. MACKS ROAD, 
28 BERMONDSEY, LONDON, $ 
z 3d. to jd. | On ap ' ; &E. 
Vil plication | fe i 
It Jia 
md 29 485 144. Ist 200 
| ! | 468 aus per ates E S Cm - 
| 30 . after ld.tlat rate 
m et 14d.—1d. eat tee 
| 31 i T On applica- | On appli- sek 
T tion cation oe DEED 
62 
: | 96 24d. flat, 3d. me ap- 220 eve socal of 1 H.P. and less not included in 
and Id. M.D.) plication . return. Motors let out on hire. 


33 | 2.045 | 900  2d,14d.,134., 1d. 


ie ocak None | 500 steam 500g, 200sg, | Competing gas 2s. 8d. per 1,000 c.f. with REA D 


450 gas 2,0008 | 25% disc. when annual bill exceeds £50. 


34 371 358 | 13d, 2,500 units | On a 5 i 
i2; p- | 4,200 et 3 
$ EAEE au per quarter an ee ee units or over per quarter flat rate of PP TH E 
eee lad to3d.: £4 kw eee eee wee Dao 
36 s p D 
et is . for all 800 | 6c |^ ———— eSIRERÉ 
31 day use ELECTRICIAN. i 
en iss 1gd. to 0:4d. soe eaeeee 
38 
Bo'th * Maximum demani system or 1d. restricted 


hour. *23d. 1 hr. per day, 4d. after. M.D.S. 
Demand steadily increasing. 
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| | i Total La i an 
Power Voltages.  im.H.P.con., Total rgest M 
Engi d nected at number of| Motor | %8- | HT. 
No. Supply Authority. ME 2n Principal Local Trades. NOTER 7 an n ©- motor 
Manager, P l o 2 Motors Circuit, Mand. (if 
indicated connected. $ | 
| | | A.C. | D.C. below: | up. | Kw. any), 
SSS SS SSS n I I cM CK M ar ere Sy Ee iT a o] E E UM E: i m — 
30 | Dundee Town Council ............ H. Richardson ... | Jute mills, shipbuilding, foundry 400 | 1,950 404 65 " | E 
} ! 
41 inte 1 d vard f tors, | 240, 48 Pte,549, *3tn., 
East Ham Corporation ........... | W. C. Ullmann ... | PE wood E | 240, 480 - alg Dessi 1i gree der AO? . dus 
32 | Edinburgh Corporation............ . F. A. Newington. | Printing, joiners, masons, engi- 230, 460; 11,869 2695 | 50 | 
i3 | | neers, brewers i 900 — | | "e. | 
Engi i ks, d ing ma- : Vos | , 
Fulham Borough Council ......... Arthur J. Fuller duc i ee two-phase | 31/10/11 | 194 80 600 ' 
. 44 | Frome U.D. Council ................. F. H. Merritt...... o mE and T me nn | 240, 480 | 926 214* 35 300 | 
t E d and motor works, Au i m 
| b choties ni 1 farnishing, dairies, bacon threc-wire! 30/ 12/ 11 | | | 
curing,printing,furniture & cabinet mkg. 
45 | Glasgow Corporation............... ' W. W. Lackie Engineering: clothing, printers, | 6,500 250/500 58,760 | 5765 | 950 | 
| butchers and bakers throe-wire| 30/12/11 | | 
| | | 
46 | Govan Council ........................ | T. C. Parsons ... Shipbuilding and engineering ... 500, 250 ilo | , 16 212 . 
/ | | 
47 | Grantham Urban Electric Sup- J. E. Edmundson | Brickwork, foundries, timber merchants, e . 240, 480 376 111 174 
ply Co. eugineering works, glue works, malting three-wire 50/4/11 | É 
48 | Greenock Corporation ............ J. A. Robertson... Shipbuilding, engineering, sugar 389 500 | zioni | 721 555  ..i 
è | refining fll | | 
49 | Grimsby Corporation ............. W. A. Vignoles ..., Docks, timber yards, foundries 230, 460 | 1,578 220 90 1,567 
. |, and engineering works three-wire, 28/12/11 
50 | Guernsey Electric Light A. N. Rye ......... Stoneworks and quarries, fruit | 210, 420 | 2,545," 924 80 932 | . 
Power Co. ‘ing | SIEHE l 
) _ growing 
51 | Hammersmith Borough Council | G, G. Bell ......... Engineering works, electric lamp , 110, 220, 440 | 4,772 402 500 | m 
works, small laundries, &c. | 2,900 H.T. 16/8/10 ae 
52 . Hanley (County Borough of | C. H. Yeaman Brickworks, potteries, iron works. Single-phase 50* 1,494} 291 60 |1,246|100 
| Stoke-on-Trent). l PU PERS and china e vas | | 51/12/11 
| manufactories 200, | 
53 | Heckmondwike Council ..... ..... G. H. Carter ...... wann Mann tarbarces, rag grinders, | 230, 460 1,486 167 150 
oundry, boot and shoe, factory, M t. , i 
| | coachbuilders: &c. : | three-wire, 50/9/11 | 
54 | Hereford Corporation............... OW. T. Kerr......... Cider making, breweries, mills (flour), farni | | 220, 440 562 86 | 50 42) 
work, joinery, refrigerating 31/8/10 | | | | 
55 'High Wycombe Electric Light W., E. Brandreth Chair and cabinet making, paper 420 791 168 60 "M | 
& Power Co. | mills, engineering 210 1/1/12 | 
56 | Hove Electric Lighting Co. ...... : C. B. Smith......... Purely a residential district ex- 220 504 173 12 e | 
| cepting shops 31/12.11 | 
57 | Huddersfield .........................-. A. B. Mountain... | Cloth manufacturers .......«.. "Three-phase *4,066 220 150 [1,183 . 
| a MS *1,716 639 | 35 | 1,948! 
58 Hull Corporation Electricity H. Bell ............. : Oil mills, cement manufactories, ships 440 & 22) for 220, 440 8,138 650 | 100 4,790 
Department building, cugineering and docks large supplies three. wire. 28/2/11 line | | 
59 | Ilford Urban District Council .... A. H. Shaw ...... , Photographic apparatus, chemi- . 230, 460 | 71$ 136 60 ii 
| | cal works, paper mills | three-wire 31/12/11 | 
| 
60 | Islington Borough Council ...... Albert Gay ......... | Bakers, brewers, builders, clothicrs. ‘Single-phase 5,649 673 105 | 4,633; . 
| coa h and van builders, engineering 50 uv 100 200 , 31/8.11 
works, confectioners, printers and 400 i ' | 
61 | Kettering Council .................... W. A. Walker...... Boot and shoe and clothing fac- | 230, 460 1,0263 208 30 | 3% 
tories | uhroeseilc 1/1/12 | 
62 | Kidderminster & District Elec- | A. Charlton......... Carpet manufacture,.... ............ | 460 1,089 26 765° 
tric Lighting & Traction Co.,Ld. 
63 | Kirkcaldy Corporation ............ . F. Francis ...... Linoleum, engineering, furniture, 230 1274 | 200 | 766 
malting works, linen, &c. 460 51/12/11 | 
64 | Lancaster Corporation ........ ... Geo. C. Milnes ...| Timber yards, builders’ yards, 230, 460 | 665 | 137 50 110 
l foundry, linoleum works | 18/1/12 | 
65 | Leeds City Council..... ........ ... | H. Dickinson ...... Numerous ...54..eeeeeeeee ene | 200 | 17,088 2,124 400 | 7,820 
TEE | — 400 -31/12/11 | : 
66 | Leith Council........... ............... 'A. Peden Ruther- | Engineering and general... esses | e 230, 460 5,844 503 100 867*| .- 
| ford, M.I.E.E. | ' 31/12/11 
67 Liverpool ....................eeeee Alfred Clough .... TIPPER 230, 460 13,261 5,200 160 
. 60/11/11 
68 Lincoln Corporation ....... —À Stanley Clegg ... | Engineering works ......... ........ 230, 460 2,026 258 100 | 425 
| d 500 | 8/3/12 
69 Longton (County Borough of , €. H. Yeaman.... | Earthenware manufactoriesbrick- None 230, 460 ! 1 | 104 14 :291 
Stoke-on-Trent). works, potteries, collieries. | | 31/12/11 
70 | Loughborough Corporation ...... | W. H. Allen ...... Hosiery and engineering  ......... 220, 440 | 562 111 43 |194 for 
i | W. H. Cook Straw hiat making, motor cars and lorries, three-wire| 51/5/11 = e 
71 Luton Corporat Ol E | s » vVOOKO ...... | hydraulic and general engincers, foun- 500 41172 506 160 1,5 
dries, printing works 
72 | Maidstone Corporation . ......... , E. E. Hoadley ... | Building, brewing, paper making 230, 460 1,780 | 227 60 761 
31/12/11 ! | 
73 | Mansfield Corporation ............ | E. Holcombe | Bouts, hosters cotton doubling, fonnd. 240, 480 | Í AR T E Wa a 
; un DOX, r bo ; l 
| Hewlett | Er e ED s RM AG 500-600 | 28/12/11 90 
74 | Metropolitan Electric Supply Co. | J. S. Highfield...... Ordinary shops ............... eese | 200 200 5,673 1,324 60 - | e 
9/1/12 
15 Middlesbrough Corporation TP H. M. Taylor 2^ QU | Iron and steel works, shipyards, 220, 440 Th 303 50 450 | 
$ joiners shop three-wire! About ! 
76 | Motherwell........ nern James A. Wishart Engineering and steelworks ...... 230, 460 3,500 100 |3of a 1,040; .. 
15/5/11 1 of 20 
77 | Newcastle and District Electric , W. D. Hunter Engineering and shipbuilding, 100 240, 480 10,680 150 5,000 
Lighting Co. ` steel and lead works, &c. three-wire 10/11 
78 | Nelson Corporation.................. D. Helme............ | Cotton manufacturing ........... tee | ra 460 a " VL 40 - 
: : three-wire t n hire 
79 | Newport Corporation.. ............ H. Collings Bishop, Coal, iron, clothing, nails, brick- 200 A few | 230, 460 $009 340 | 100 pee Bode 
works, millers, shi irs,&c. | permitted | three-wire, 30/1/12 | bh 
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ELECTRIC POWER SUPPLY.— Continued. 
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i 
f Driving. Rates. Approx. | Isolated 
| Method of Driving 8 Es ofother| Plante at 
No. | re | Power die. | present | i Remake. 
T b rating. (NoTE.—Inst. E.E. Wiring Rules for Mot 
pee pu Por unit: : Eid privari d me = Gas, E generally apply in all districts) zn 
| | | motors, | &=Steam. id SI E M ENS 
pete tren, Z VE mecs er uiuere A : WO cree PRE m EU I Weise e ted Oe M ——— ——— — M. ls pre æ m E A A 
| H.P. 
40 500 1,450 | 24d. down- | On ap-'  .. sas Ww 
p. | approx. wards |plication: a MN IRES 
41 A ud , lid. & MM * Motors used in gen. a(n. for condensers, cooling 
| 11d. towers, artesian well, driving machinery, & and 
i amire = | € 
. r. M.D.. mye 
‘7d. furth l 
33 | Ps ld. fat. ee «es sie ee lighting on same mains, 600 kw. CABLES. 
| | ay-load motora only. 
LE 160 | 1740 | 24d. flat ; Onap- | ud idi 50g, 208g, |'Reduction in motors CUN owing to clo:ing 
approx. | approx. | 4d. m ld. | plication tric plant art d of furniture manufactory in June last. 
: dae | approx. 
1. & 1d. M.D. 
45 | | T 1d. iat rate for ag Sad, aes Fanaa 
\restric ours acce 
46 Sliding scale|  ... | ése | 290s, 2008, |. ewes 
| d.— id. 4,0005 
47 e| ET age Special- she | No record. | hates $00250000100000000000000000000009, 
i ; rates - e 
48 | . 24d. to 1d. 1d.to:8d. vs | T M ML ZZ : SI M PLEX : 
M vw 
| ; v D 
49 ES ie 8 241 to 1 with S T | jer | rene ve brad of motors does not. : : 
2d. flat, special |. include ths docks or Admiralty supply. > 
80 | .. a. Tor largecon- | To sub-| 1,000 3 Diesel enzines installed during" 1911. : E TE RS 1 
stations = t ighti 5 ° 
ji | " sumere Kw., power. t Kw., lighting. - . 
gt i . TP | d - 
ore | eve a max. of 33! p.c, LED I PTT e a 
| . " 
52 sa Nr 3d., ld., §d. On ap- "- m. ' Power load rapidly growing and especially favoured " ° 
| and Ad. plication ' with the many small and diverse trades subsidiary to 
| | staple industries of district. *Local for magnettiug. 
83 | .. | 9d.told. | Special | 
[Sliding scale terms | i 
54 562 .. l*8Bd.told.  .. i 20g, 160g, !* With discount on hours of running. 
55 4d.—1d. M.D.sys-. 3008 . . 
ies - |tem,24d. flatrate, "~ i | 16g, 200sg | All motors are hired out by this company, 
oron2 rate meter, and are maintained and inspected. 
96 ix se er one Bry e] vee zit TURNOS AS 7 power rates but are not 
included in this return. 
87 E rns Io. eee ove | eae * Sept. l, 1911. : 
| | iscoun - " 
98 d "T 2d.—1d. per | On ap- S | Be Hired motor system inoperation. About 600 H.P.connected > M 
| sliding scale* plication * Subject to 24 per cent. dis., for payment within 14 days. è > 
59 EN 5 A $ n eR ae é | i ld. power rate for large consumera. : ð 
| scale | | > è 
80 ue o ld. tiat Nil 1630 | 679 | i : 
| i Ju E : — like our Conduit È? 
Bn ^ 
61 | 9264 100 | 2d.told. 'Onap- 698 » TEN, : are [he Dest : 
^ | plication è f i : 
ic No Vee. | 14d. EM sis | No Information ses E a combined figure for lighting and : M t l R ji : 
} ° * S 
63 aá P 2 d. tojd., .- s ie 1 large engineering works, 1 large malting worke and 1 $ 0 S A a b | C. A 
äi E sliding scale | linoleum works received centire p'w'r sup. from Corpo. - —— - 
249 414 24d. sliding | By a 590 | 200g EI es ° Meter Testing Dept. ;— > 
scale i r - 
» | IH ded E E. : SIMPLEX CONDUITS ; 
PESCE LL Ql ll? »* Q»Qü Q1»1i1 Ld = 
66 | | P to *For industrial purposes only. : LTD., 3 
67 : "Od Tres * 2d. up to 3,000 per qr., 13d. from 3,000 to 10,000 por qr. : Garrison Lane, : 
T e ., L4d.,1d. ie ane oe et per qr., also “maximum - BIRMI N GHA M - 
68 24d. 2d.&2d.| On a and " ratable value" systems of charging. = PRONUS e - 
TI toe T z i p- » = CSCC CCC EC SECS seBEGEUETe Le 
ld. M.D. |plication 
69 i 2d.,14d,. and | On a 
. eee " ^ D^. wu 6°. eee, O Ay 
| ” id. lication 
70 ' 389 173 | Id. flat, 44. for s u 49g, 95sg Two private plants, total 1,200 kw., running. About 
" n night shifta. 868 , e mcr [ode difreredk firms' factories all under STANDARD y A RN l SH 
orc 
“About | About "20, 141d About 400 . About 200g | *2d. first 500 per qr., 14d. next 1,600 per qr, | ne ES 
: | Both Various...... s 650 | dr os ld. next 5,000 per qr., 4d. remainder. ` ARE STILL 
Aio PS THE BEST 
i -— m (diy ic r T" 214 | 4508* Town gas sold at 1/6 1,000 for power. Tram- For Mainte 
| | , way supply 1,200 H.P. not included. nance and Repair of 
7 | 3d. and 3d. | On ap- | : bi ot including collieries, Electrical Machinery. 
78 | | 2d & My D plication | = pcb ande d a i ee 
, : ^ M 1, , : ‘ 
i Sp. 2 appn 500 | it Largest installation, shipyard, max. demand STANDARD VARN ISH WORKS. 
i; .an ° 
| T T a | s. ——— For Prices and P 
TI articulars apply— 
"o ix M According : à 
| | ax. ljd NX i | Largest consumer, Sir W. G. Armstrong Insulating Varnish Dept., 
78 Both T d c N Whitworth & Co., Ltd., Elswick Works, P INCHIN JOHNSON y C L 
Motive power—24d. for 1st hour per day, : 0,, li, 


26, BEVIS MARKS, LONDON, 
E 


- 14d. every subsequent hour, less 5%. 


79 ` About | 2,059 
| 950 | abend 


Phone—London Wall 9916. 
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í | Total | | 
- a Power Voltages. o i a Te Lergest Max. | B.T. 
No. S dp )ntcineer an | "nl eqted at | number o otor | de- 

o upply Authority Manaver. | Principal Local Trades. ae date Motors = Bn Ei 
| AC. | p.c, | indicated connected. | Circuit. | Kw. | any), 
| below. | 

(eee " si » PO PME To ee DE A a i 
| | ME ES 
80 Northampton Electric Light & G H. Jackson ... | Bootand shoe factories, enzineering works, | 210, 420 | 2,162 | it | 40 | 
Power Co. printers, motor car works and tanneries three- wire; 31/12/11 | m MS 
81 | North Wales Power and Trac- G. K. Paton (Chief | Slate quarries ............* eee 500 M .5,050 : 64 | 1,000* 1,670] 2* 
tion Co. Elec. Eng.) 5- phase 10,11 | | 
i i 
82 | Norwich Corporation ............... F M. Long .......- Boot and shoe, mustard, print- 220, 440. 5,760 | 589 150 | 1,200 
ing, breweries 50; 12/11 | B.H.P. station 
83 | Nottingham Corporation ......... H. Talbot ......... Lace, hosiery, tobacco, engineer- 200, 400 4,960 1,308 60 |... 
| ing, leather three-wire, 15/12/11 
: id H king. hosiery, wool, cotton, elasti t 
84 | Nuneaton Corporation ............ S. C. Gibson ..... Us ie Dna Boe ee Te Mn "en 114 60 300 
boot and shoe factories. 
85 | Partick Council ..................... W. Sillery ......... Shipbuilding and engineering 240, 480 5,469 328 80 |2,148 
works three-wire, 15/12/11 
86 | Peterborough Corporation ..... Jo allo cons Engineering, brickworks, rail. 200, 400 | on | 94 20 522 
f wa | 
87 Reading Electric Supply Co....... E. Rowley J ill... Pane engincers and iron 200 200, 400 | 2.177 510 65 | 1,273 
. founders, saw-mills , 51/12/11 | 
88 | Redditch Urban District Council Wm, J. Ferguson | Needle trade, fishing tackle, 200 | 31 Frog 142 40 | 360 
cycle factories : | 
89 | Rochdale Corporation ............ C. €. Atchison ... | Textile and engineering..........-. os i | Ln nt | 540 50 - e 
90 | Rotherham Council............. vee E CrOSS Le. Iron, steel and brass works .. ... , Deing 250, 460 1,382 153 106 443 |... 
| | installed ' three-wire 1/9/11 
91 Salford Corporation — been f H. J. Hawkins ...| Textile and engineering KORE T 200 220, 440 12,571 1,146 300 | wee " 
S three wire! 31/12:11 | ane 
92 , Sheffield Corporation ........ ...... S. E. Fedden ...... Steel and iron works, entlery works, foun- 6,600 2,0006 sak | 18,936 . 1,846 350 n.v. '8,4C0 ARN 
dries, general engineering works l 400, 200 | 31/11/11 | , 50 kw. 
93 | Shoreditch Borough Council..... | C. N. Russell ...... Printing, shoemaking, cabinet | . 240, 480; — 5,095 1,054 5,815 
ORE and furniture manufacture He oe E 104 20 | 361 
94 |Shrewsbury C tion os... M. Johnston... | 0 see | 
y Corporation | 420 | 31/2/11 
05 !Smithfield Markets Electric Edgar Dowling ... Cold storage, wholesale meat, 100 | 513 41 130 410 
. Supply Co (Chief Engineer) poultry, &c. "n 200 , 51/12/11 v? 
98 | South Shields Corporation ...... H. S. Ellis ......... Shipyards, docks and marine, 110, 220 550 | 3,475 160 
engineering w'ks, sa w mills, &c. ^. 181/12 | 
97 | Stalybridge, Hyde, Mossley and | Robert Blackmore T p pee ens xii | 2 2 | 9,000 525 375 5,800 
Dukinfield Electricity Board | iron works 9 ! | 
98 | Stamford (Urban Electric Sup. . F. H. Brandreth... | Brickworks, laundry, foundry, . 40, 480 425 95 — 35 | 
ply £o.) engineéring works, flour mills, Lhee arel 50/4/11 
rinting works, timber yard | 
99 |Bt. Helens Corporation ..........-- E. M. Hollings- | Cien al, plass and bote orbe ates 230, 400 | 2350, 460 2,718 352 | 300 ; 750 
worth works, collieries, copper works Z-phase  three-wire 31/12/11 . 
100 | St. Marylebone Borough Council A. Hugh Seabrook; Printing, building, small work. None 24u ; 95,000 984 110 Nune 
| shops (various trades) 480 , 5011/1! | | 
101 | Stockton-on-Tees Council ......... | J. J. Smith......... Shipbuilding, engineering and ase 250, 460; 1,200 | 15 | 120 | 
‘aurora . three-wire | 51/10/10 | 
102 | Stoke-upon-Trent (County Bor- C. H. Yeaman...... Potteries, engineering works...... None 240, 480 : 1,241 125 80 : 725. 
ouch of Stoke-on-Trent). three-wire, 51/12/11 | 
103 | Sunderland Corporation ... ..... A. S. Blackman... | Shipbuilding, marine engine and boiler 5,000 220 «| 12,102 860 | 280 5,235 
makers, coal miuiug, four mills 220 | 
104 | Swansea Corporation........ .....: C. A. L. Prusmann! Metallurgical, coal exporting | 220, 440 220.440 | 2,800 | 60 1,352 
(OM LEE, AM.LME! tinplate manufacture, &c. three-wire  three-wire, 51/12/11 | -0 
105 ‘| Uxbridge and District Electric A. Randall Bell... . Flour mills, printing, engincer- | 200, 400 | es 1,558 113 | 90 Ti 
Supply Co. ' ing, brickmaking | 51/12/11 D 889 
106 | Wakefield Corporation ..... ..... H. A. Nevill ...... Engineering, woollens, coal, 200 | | ,L995 201 110 
printing, laundries, wire mills 31/3/11 
107 Walsall Corporation MUT A. S. Barnard... | Saddlery, harness, leather, clothing, iron (Sec Remarks) 195 | 1,105 222 35 
| COLE us ed 410 26 5/11 | 
: e s, printers, Faw mus, 1erles l A ‘aa i 
108 | Warrington Corporation ..... .. F. V. L. Mathias.. | engineers, corn mills, gas stove manu: | wj T 5,992 215 , 
facturera, builders, min, water mfctrs, &c. | 9/1/12 i i 
109 ' Wellingborough Electric Supply W.J. S. Jones ... | Boot factories, engineering works 230, 460 | 340 ol — 20 180 | 
Co. ! and joineries | three-wire| Tut 
110 | West Bromwich Corporation . | W- A. Jackson .. P, [DU TE LIS en acid 230,460 — ain | me | s ue 
3 furniture, corn mills, wire nails | I | 115 
111 West Ham........ enm H. H. Couzens ... Chemical engineering, inf ee | 500 Ee 1,260 | 
l mills, ink mills 
112 West Hartlepool County Boro... H. F. Friedcrichs ! Blast aia cta wks., ship yda., engine | 250, 460 2,060 241 120 550 
| wks. paper mill, saw-tnills aud joinery wks ,  three- wire. 81/12/11 | 
113 Whitby (Yorks) District Council L. H. King .......-- Filie uicta NA MIR CAMS | 460 458 59 40 200 
14 Whitehaven Corporation ......... B. Sankey seese , Tannery, flour mill, printing ' 420, 210 | . 215i 43 20 263 
| and machinery works, &c. 'three-wire 31/12/11 
: 1 
115 | Wigan Corporation .......---..++ | Jas Sleviv o | Coa! mining, cotton mills, engi- €,600 | 230, 460 — 2,229 275 63 1,065 
| | neering works "three-wire 31/11/11 
| | 6 
116 | Windsor Electrical Installation A. E. je i E T EE EAEE 220 220 222 | 87 ' 12) 75 
. Qo. , M. I E.E. ! | , 
117 | Wolverhampton Corporation ... C. E. C. Shawtfield Ironworks, edge tool works, corn mills, | 6000, 400 440, 220 5,948 | 463 100 ,4,18) 
| paiut works, cycle aud motor works, three-wire — 51/9/10 ' 
| saw-mills, lock works, &c, ; 0 
118 ! Worcester Corporation............ 6, M. Shaw ...... Porcelain, glove, leather, flour, engineer- | 100, 200 | 230, 460 1,010 |: 194 | 2 40's 910) = 
imr, various, buttons, confectionery, | 500 30/9/11 | 
printing, horse-hair cloth, &c., works | | 
119 York Corporation ..... J. W. Hame ...... Confectionery, printing, railway 230,460 1,541 290 50 e if 
l l !  worka, flour mills, brickworks ,three. wire — 91/3/11 LEE 
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ELECTRIC POWER  SUPPLY.— Continued. 
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105 
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108 
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110 
11 
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115 


116 
117 
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lis |... 1j down- | On | 
eve ; - & - as *. > d 
| | wards plication’ i | pcd ee pumps for dealing with surface 


9 


| A 
pprox. 
| p arta of | Rates. H.P.of other 
riving. | power dis- 
ict : placed by 


Group. | Indiv. | .; . | Bulk | electric 
H.P, | H.r. | Per unit. peers motors 
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———— MÀ € € — MÀ Quá 


Isolated 
Plants at | Remarks. 


present | 


(Note.—Inst. E.E. Wiring Rules for Motors 


Operating. 1 
süas 5 generally apply in all districts.) 


89-8 


— 
= 


About ' About | 2d. told. | On ap- About 1,500: 


1,842 320 sliding scale* plication 
575 , 2,475 14d. — £d. sis 
and under 

sliding scale 


1łd. to jd. |  ... | 


ee Jid. | 
| | 
24d.to 2d. on’ On ap- 525 
sliding scale plication 
ld. flat rate;  ... 


lid. Over | .. 
5,00011d.pr.q., | 
£4, and 2d. or 4J. 
per init A ere | 500 
ing to demand 


35,050 


Practically. 


4 


| 

| B0sg, 100s, | 
| 20 oil | tional .p, being connected shortly. 

| 


! 
| 
| 


uction Gas. 
Steam. 


ee MÀ Án um 


H.P. 
* Large consumers 1d. 


| 
Slate quarry load mostly winding, pumping, air com- 
pressor and mills. Transmission at 10,000 v. 3-ph., all 
overhead, bare wire & 20,000 v. Pulk supply to Alu- 
minium Corpi. (Ltd ) at 20,000 v. ^ Motor-zeneraora, 


Several large power extensions fa hand, about 300 addi- 


| 


(EERTE ET) 


| 55087 P ass o. ea, aR 


Large textile milis not includ.d. Isolated plants on 
present route of wuiains (approximate only). 


| 


all group — '7 2d. to “6d. | is ae d i | mE i d |. *Bpeclal terms for special conditions 
driven. sliding scale" plication Jas 8 *Spectal terms for sp ns. — au 
! Several | firmsabout to adopt electric drive, *Sliding 
| Bo th 14d. and 1d.* ae eae 1,000 ses | scale down to 0*6d. for large aere. 
| R |phicatio | * Flat rate.—1]d. first 1,000 units per qr.. 1d. a'l in 
‘is | ° e. | excess, Fixed charge system £1 per qr. per E.H P. 
| demanded snd 3d. per unit consumed E 
we. 7] .  j|Lht4d,Heatld, — ... 7,000 | - Great expansion of use of power supply in 
| FONGE ate Wage rolling mills and cutlery works. 
| dd. up £075,000 ` | | | * Plus £5 per £.H.P. demanded. 
p.a., 4d. after* | | ! 
| 4d.,2d.,,14d.*|  ... | M. *Discounts: 5 per cent. over 600 units, 10 per 
; and.12id.Í | | cent. over 1,000 units. f Without discounts. 
14d. and ld. i 969509959 
| | | 
l | 
t 14d, Ist 5,000 T l | i ". 
| Bo|th ut 3 Apt | Also tcaction supply 
eee dazd | Onap- | 2,000 —|3009, 1,7005, 
plication | | 
24d. flat, 4d. E ap- | | ten: 
and ld. M.D.|P'Ication, | | 
| 2d. and 1d. | | 1,500 | 109 | ... 
| with disc'nte | | 
| er ui ni | | _* Restricted hour and telephone system. 
: Sidi sole. | On ap- | p bey eee 
| 2d, down to 14d. plication, | | amounted to 121,692 units, e id 
í eco eee dpi En On ap- | | MN trey esos 
| 8d.*70,,'64., 5d. plication l 
| 24d. (dis. to KJ On ap- | | | — 
i ad. & js M.D. plication] | | 
| y rt Ed e | . Motor hiring scheme in operation. — 
lid. M.D.* | | 00,000 per annum and over special rates. 
i 25 to 14 flat | | 50g, 1,200s9,! Large power users by contract at prices based on load 
| 500s ' factor, * £4per H.F. demanded per an. and 4d. per unit, 
About 100 | 2d.to jd. | On ap- | 900 80sy Two large steam-driven sewage pumps now 
1,495 x gola | | n an A te eie trio driik ux 
as (See remarks) On ap- | (0) venient pressure for large supplies in bu 
oic: | transforming from 3,000 volts (3 phase 50 0o), (2) F 
0-6d. to 2d. ac-' plication | | | ,, distributing purposes, power 365, parts of xa ud 
T | cording to doii- M 4,530 *Under 1 H.P. 220 single phase, 1 H P. and above 390 3-ph 
ditions i | | 60 periods. ft Under 3 it.P 230, 3 H.P. and upwards 460, 
14d. flat and! 140. — — d ^ —— — 5 5 —— xu : 
ne Xt lspLagreem'ts 
ut out j 14d. i. aoe n bem 
125 a Ex dns | | About 800 | 76 motors on hice - 509 u.r. * Motors only. 
Partly|both | ld. max. | Onap- 5,442 kw. | | —€— 
plication 
120 | 1,893 2d.—14d. flat 1d.—#d. 1,650 © 510g, 250sg, | Flat rate for less than 30,000 per annum, 2d.-14d, | over 
| mi cise. | 5,869s | We puli ad e 14d.-1d. ; from 500,000 to 600,U00 
| an atacand n | IE Ato 
XD E arid Ut. 781 | 463g, 2085, | 1 1 
; small motors | | 12s | 
About | 1,029 |Upto1000unit: 500 ^ 
1,200 per annum 2d., ' | abis | IP 
over 1,000 1d, | 
- £3 per H.P. in- | 
stalled per ann. | None | 108 | 159, 90sg, | — 
and ld. per unit 408 


| Id.to}d. {Various .., 


| | 

740 

3d. sewerage P.. 
d. & 13d. re- 
atric hour 


3 


oes | EEE EE ES te 


| 


2 2}d. & 1d. M.D. 
70 +» | Over 1,000 | 200g, 300g | 360 n.r. awaiting connection. Will displace 
8 . 
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Specialists in Electric Motor Starting and Control Gear 
Adams MC: L* Balfour House, Finsbury Pavement. London. EC Works-Bedford. 


ran —___. a in os) ———— 


A 900 H.P. CONTROLLER. 


A large automatic controller has recently been supplied to 
Sir W. G. Armstrong. Whitworth & Co., Newcastle-on-Tyne, 
for starting and stopping a 900 H.P. hydraulic pump twice a 
minute if necessary. The pump is driven by two 450 n.p. in- 
duction motors supplied with three-phase current at 440 volts, 
40 cycles. The motors are directly connected to the ends of 
the pump shaft, and their stator and rotor windings are con- 
nected in parallel. The voltage between the slip-rings is 
approximately the same as the voltage applied to the stator, 


CONNECTIONS OF LARGE AUTOMATIC CONTROLLER. 


and the starting current in both circuits is 900 amperes and 
the full load current 750 amperes. | 
The controller consists of one triple-pole switch for the stator 
circuits and five double-pole switches for cutting out the rotor 
` resistances, thus giving six starting speeds, the time interval 
between each step being adjusted by means of vacuum dash- 
pots. Each switch unit on the panel is exactly the same, 
although the stator switch, the intermediate rotor switches 
and the short-circuiting rotor switch are of different capacities. 
This is accomplished by taking a double pole switch of 500 
umperes capacity, continuous rating, and connecting the two 
poles in parallel, thus making it into a single-pole switch 
of 1,000 amperes capacity. Three of these switches are used 
to form the triple-pole stator switch and two to form the last 
rotor switch. The five switches on the top half of panel thus 
form one triple-pole and one double-pole switch of 1,000 amperes 
capacity, and the remaining switches on the bottom half of the 
panel each form a double-pole switch of 500 amperes capacity, 
continuous rating, which is more than ample for the short time 
they are in circuit. Each switch is assembled on a 2 in. slate 
panel, and these are mounted on a heavy angle-iron frame. 
The switch levers are fitted with laminated copper brushes 
and with auxiliary and main sparking tips. The main sparking 
tip is a copper finger making contact on a large carbon block. 
The break is large and the arc is quickly broken. The mag- 
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nets are all operated by single-phase current from the main 
supply. When energised they close the switches through a 
toggle mechanism, which is designed so that the magnet 
plunger is free of the mechanism in the “up” position, and 
thus it is impossible for any vibration to. be produced at the 
switch contacts, which is the most essential feature to be 
obtained in a!ternating-current magnet switches. 

The controller itself is controlled by means of a tappet 
switch operated by two tappets on the hydraulic accumulator. 
When the accumulator falls to its lowest level the tappet 
switch is closed by one of the tappets. This closes the solenoid 
circuits of the three switches which 
form the stator switch. "These im- 
mediately close and thus start up the 
motors with all the resistance in the 
rotor circuits, the other switches 
following in succession with a suffi- 
cient interval of time between each. 
When the short-circuiting rotor switch 
closes, the intermediate switches auto- 
matically open and the motor runs at 
full speed with the stator and rotor 
switches closed. When the accumu- 
lator rises to its highest level the tappet 
switch 1s tripped open, and this opens 
the controller and so stops the motors, 
the main circuit always being broken 
on the stator switch. 

The tappet switch is totally enclosed 
and weatherproof. It has no sliding 
contacts, but is fitted with copper-to- 
carbon normal contacts with a quick 
make and break action. A consider- 
able amount of resistances is required 
for this controller. They are built up on three separate angle- 
iron frames. Each set is fitted with a slate panel with terminal 
and cable sockets so that the connections between the resistance 
terminals and the terminals on the controller panel can be easily 
and quickly made. The resistances weigh altogether 4,000 Ib. 
and the controller 3,0001b. The dimensions are 7 ft. 6in. wide 
by 6 ft. high, and each resistance frame 5ft. wide by 4 ft. 61n. 
high. Thisis probably the largest alternating-current automatic 
controller installed in this country, the maximum capacity of 
the control panel being 900 H.P. at 440 volts. It has been 
built by Messrs. Electric Control (Ltd.), Bridgeton, Glasgow. 
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POWER SUPPLY TABLES. 


We have delayed the publication of our quarterly power 
supply Tables because of a little difficulty with the return of 
the enquiry slips. In practically every case a substantial in- 
crease in the number of power consumers is recorded and the 
larger sizes of motors installed are the rule rather than the 
exception. The next issue of the Tables will be made at the end 
of June, and it will be interesting to note the increase of power 
consumers as the result of the coal strike. We anticipate a steady 
influx of motor users to the mains during the next few months. 


FUEL SAVED IS MONEY EARNED, 
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THE PRESCOT TYRE WELDER. 


A new Prescot welder booklet is just off the press and from 
it we take the adjoining illustration, which shows a welder for 
welding tyres 24 in. internal diameter and upwards and of a 
sectional area up to 4 sq. in. The jaws are 35 in. high and can 
be opened to admit 2 in. stock. The tyres are eripped i in two 
vices fitted with jaws which can be easily changed to suit tyres 
of different diameters. The right-hand vice is mounted on a 
slide and can be advanced by a ratchet lever and screw 
towards, and quickly returned by a hand-wheel from, the left- 
hand vice, which is a fixture. The back and front jaws are 
both mounted on slides operated by set-screws and hand-wheels 
respectively, the former having sufficient adjustment to bring 
the ends of the tyre to the same level and the latter having 
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GENERAL View oF PREscor Tyre WELDER. 


sufficient travel to allow the readv insertion and withdrawal of 
tyres. The primary current is controlled bv a pedal switch. 
The weight is net 4,102 Ib. and gross 4,630 lb. The overall 
dimensions are 60 in. by 36 in. bv 32 in. high. 
A copy of the booklet will be sent on request to British 
Insulated & Helsby Cables (Ltd.), Prescot, Lancs. 


- . —— — MM MÀ 


“GAS AND ELECTRIC COOKING.” 


The above is the title of a iuie article i in the “ Journal of 
Gas Lighting” on comparative tests of a " Tricity " cooker 
with a gas oven made by Mr. G. Cash, engineer and general 
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manaver of the Brighton & Hove Gas Co? The tests were in 
the hands of Miss Mary Weston, the company's cookery 
demonstrator, and Mr. P. E. Browne, of the outdoor sales 
department. Without going further, we need hardly say that 
these officials are necessarily biassed and the tests seem 
careless. The figures actually prove it, and are, therefore, 
unreliable. Five tests are detailed. In No. 1 the Tricity oven 
was on 1 hour £5 minutes and 2 units were consumed: in 
No. 2 test it was on 1 hour 4 minutes, and took 2-7 units : and 
in test No. 3it was on 1 hour 9 minutes, and only took 1-8 units ! 
Each test. of course. favours gas, and small wonder when 
all the figures have been carelessly handled as in the above 
tests. The loss of meat due to evaporation in a vas oven 
" is nothing so great as is alleged by the electric cooker advo- 
cates. Mr. Cashand the “ Journal of Gas Lighting " omit to 
revard the money value of the 
saving in meat with electric cook- 
ine and its influence on the bill 
for electrical energy. Every 
ounce of meat (beef) is worth 2d., 

taking the average price at 10d. 
per lb., and this amount must be 
placed to the credit of the electric 


cooker. We need not be surprised 
that this is not done by the 
Brighton “experts” (or the 
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“Journal of Gas Lighting, " which 
should know better). We dislike 
the idea that the gas people wish 
to be deliberately unfair in these 
tests, but the Brighton experi- 
ments are too obviously one- 
sided to be convincing. Mr. 
Christie, in whose area the tests 
were made, and the figures being 
vigorously. circulated. has his 
remedy. `“ Tricity " Grogan will 
he showing in Brighton during the 
last week in April. We challenge 
Mr. Cash to repeat his tests as 
published in the ^* Journal of Gas 
lighting," with the sole difference 
that Mr. Grogan akei the place of Miss Weston and Mr. 
Christie's outdoor sales manager replaces Mr. P. E. Browne. 
We also invite the “ Journal of Gas Lighting " to join us 


. 1n supervising the tests from our respective view points. 


METAL LAMP NEWS. 

Mazpa.—The P. & O. steamship “ Oceana,’ which foundered 
recently in collision with a sailing vessel, was teking a large con- 
signment of Mazda drawn wire lamps to Bombey. These lamps 
were intended for use in the Bombay Town Hall, and in consequence 


of the total loss of the “ Oceana” a repeat order has been placed with 
the British Thomson-Houston Co. 
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FUTURIST ELECTRIC TRACTION. 


Monsieur Emile Bachelet 

Of Mount Vernon, U.S.A. 

Has gravity o'ercome, so we 

Through the air may quickly flee. 

Hefty magnets he disposes 

In between the treck; and uses 

Cars of aluminium light, 

All to aid him in his flight. 

Giving 2 last hitch to his breeches, 
Alternate current on he switches ; 

Up the car is levitated 

(Gravity now being extirpated), 

And through the summer air meanwhile 
Moves like a gunshot projectile, 

Drawn by magnets of great power 

At some three hundred miles an hour. 
When—oh when—shall we 

Be taken from London to the sea 

By such methods futurist, 

Through snow or hail or even mist ? 
No! without wishing rude to be, 

‘Self on the Tube I'd rather see, 

While the conductor medly rates 
Becsuse we will not mind the gotes, 
Insteed of calling as she thumps 

The current’s off! What ho , she bumps. 
Yet that would be his little way 
Should our good Monsieur Bachelet 
Run us from London down to Brighton 
Bv his new line, the ladies frighten, 
Give all the little babies spasms, 

As we go leaping over chasms. 

E'en though I'm called a number back, 
I'll stick fast to the railway track ; 

Or with my girl o'er hill and dvke 
Rush along on & motor bike ; 

Or with a fat, rich stockbrokar 

Travel down in a motor car; 

Or if I want a gocd long talk 

With my deerest friend, I might even walk. 
But I will not go the way 

Nuggested by Emile Bachelet, 

Not beesuse I my duties shirk, 

But beceuse I doubt its power to work. 


For Portable Machines, Lights, &c. 
Pamphlets 114, 122, 88 and 45 give all particulars 
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CURRENT TRADE LITERATURE. 


MATHER & PLarr.—The new edition of Messrs. Mather & Platt's 
pamphlet dealing with patent mechanical filters for industrial pur- 
poses is just off the press. Station engineers who are troubled with 
dirty feed-water should take an early opportunity of obtaining one 
of these pamphlets. The list of installations includes a number of 
electricity works, both in this country and abroad. 


Percy Pirman.—A leaflet describing Mr. Pitman’s improved 
pelton wheels for experimental use in engineering colleges is now 
obtainable. Mr. Pitman points out that in many technical schools 
the old pattern pelton wheels and governors are in use. From the 
point of view of the student who is likely to take up hydro-electric 
work abroad this equipment has little value, and Mr. Pitman offers 
his later patterns as being essentially suitable to this class of pupil. 
Mr. Pitman states that he is the only manufacturer who supplies 
colleges with complete instructions and drawirgs of pelton wheels 
with pitch and angles of buckets, proportions of nozzles, deflectors, 
compensating gear, &c., these being somewaht jealously guarded by 
other makers. 


A. E.G. LrrERATURE.—4A big budget of A. E.G. pamphlets, booklets 
and leaflets has just reached us, the A. E.G. *: Journal" for March being 
included amongst them. From the domestic supply point of view, 
the A. E.G. irons, radiators, vacuum cleaners and electric cooking and 
heating apparatus are of considerable interest. Amongst the latter 
we notice a line of electric boiling plates which can be placed directly 
in the liquis to be heated. These are offered in three sizes, con- 
suming 275. 440 and 660 watts respectively. The heating elements 
lies between plates of tinned copper, and in the two larger sizes the 
heat can be controlled. Details are also given of what are known as 
" Express " water heaters, which are offered in 2-2 kw., 4 kw.. 12 kw. 
and 20 kw. sizes. This literature has reached us from the A.E.G. 
Electrical Co., of South Africa, Caxton House, Westminster, London, 
S.W. 
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THE ROUND TABLE. 


Our friend the * Journal of Gas Lighting " does not usually 
take our advice, but we must feel complimented that it has 
altered the title to its Editorial Notes. We pointed out the 
humour in the original reading, " Editorial Notes, Gas, &c.," 
and now the heading is shorn of the last two items. 

* * * * 

The Publicity Committee did not see fit to adopt our 
suggestion that the electric kitchen display at the Smoke 
Abatement Exhibition should be transferred to the Ideal Home 
Exhibition. We pointed out in our issue of March 29th 
that the " Daily Mail " would have given electric cooking the 
finest possible advertisement. We are not surprised that the 
opportunity has been missed, though it is a matter for astonish- 
ment that contractors have proved enterprising enough to take 


up the cudgels and do something for electricity. 
* * "m * 


We were given the pleasure last week of meeting Mr. W. P. 
Hancock, superintendent of the generating department of 
the Boston Edison Co., who is over here on vacation. He 
looked us up at the request of Mr. L. D. Gibbs, of the Boston 
Electric Show, and we found him a most genial personality, 
and not unnaturally bubbling over with enthusiasm for big 
American power houses with monster turbine units and the 


minimum of staff. 
x * * * 


All good Batti-Wallahs will turn up at the Council Chamber 
of the Holborn Restaurant this evening, to the last concert of 


the season, presided over by Mr. F. J. Collis. 
* * * * 


The * Journal of Gas Lighting " does not admit that Mr. 
Cash’s figures on the “ Tricity " cooker were wrong. It merely 
accuses us of accusing Mr. Cash of * deliberate unfairness and 


misrepresentation." 
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RAND GOLD MINING. 

We have received advance particulars of the 21st anniversary 
number of the * South African Mining Journal," which is to be 
published in June this year. It will be distinct from the 
ordinary weekly issue, and we understand will contain a 
comprehensive and concise account of the past history, achieve- 
ments and present position of every gold mine on the Rand. 
The uses of electricity, steam and air power will bethe subject 
of special articles, and the growth and progress of electric 
power on the Rand will be exhaustively dealt with. Many of 
our readers who co-operated with us in our Second Mining 


, Issue, published in May last year, will probably be interested 


in this special number. 


PREHISTORIC PEEPS. 


THE SocrETY OF TELEGRAPH ENGINEERS.— The bslence-sheet of 
this society, just issued with the current number of its journal, is not 
à very gratifying document. The total amount of subscriptions 
received on account of the Conference reception fund is £57. 8s., of 
which only £51. 12s. 6d. is now available. "This, considering the 
unexpectedly long pericd during which the Society's appeal has been 
before its members, is 2 disappointing result.. It is to be hoped that 
promises have been received to a much lorger amount, or that a fresh 
effort will be made to provide more adequate meens for welcoming 
the Conference, which is now fixcd for June. The ridiculously small 
sum of £6. 18s. received for catalogues of Ronald’s Library does not 
excite so much surprise, 2s the Society, to the best of our knowledge, 
has spent a great deal more time and money in asking for subscriptions 
than in acquainting their members with the accessibility of the 
library itself. The printing end stationery bill has accumulated till 
it amounts to £833, a figure not to be wondered st when the realisable 
value of the journals in hand is estimated at £563— 2n estimate,we 
ee say, very greatly exaggerated.—(THE ELECTRICIAN, April 12, 

79.) 
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passes under the contactor the trollev wheel leaves the wire 
and runs on the underside of the pivoted lever. This is pressed 
upwards and brings the contact lever into engagement with the 
contact pieces. If a car passes under the lever with the current 
off the contact trigger falls on to the right-hand contact piece 
and the point is set for the straight track. When the passage 
is made with the current on, the windings of the small magnet 
contactor are energised and current passes through an insu- 
lated wire to the entering end of the lever, through the lever 
and troley wheel to the motors, and then to ground. The 
magnet plunger is forced out against the end of the contact 
trigger, so that when the lever is lifted by the pressure of the 
trolley the trigger falls on the left-hand contact and the point is 
set for the curve. The contact trigger 1s returned by gravity 
after the trolley wheel has left the contactor. 

Fuller particulars of this interesting device can be obtained 
from Quilliam Bros., Chapel-street, Salford. 
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THE COLLINS POINT CONTROLLER. 


The economies of electric tramway management may justly 
he said to embrace the automatic point controller. This con- 
trivance, which after all is now a sound piece of engineering 
mechanism, is infinitely superior to the point boy, and from a 
traffic point of view in large towns is little short of a necessity. 
The electrical point controller is, of course, not new, and has 
been in use for several years, we believe, with satisfactory 
results. We have recently received particulars of the Collins 
controller, which possesses all the elements of a substantial 
piece of engineering work. The makers claim for it particu- 
larly a minimum of parts, these being three in number, and 
romprising a contactor, a fuse box and a cast-iron box enclos- 
ing one-point mechanism at the street level. They also state 
that the point is not re-set after a car has passed. It is only 
moved over when a car approaches which has a different 
destination. The mechanism is then put into operation. The 
mechanism box, which is let into the ground immediately 
adjoining the rails. is provided with a mercury stuffing box, 
and this the makers claim as a special feature : mercury, being 
about 14 times heavier than water, will not allow passage of 
liquid from the outside to the inside of the box. This ensures a 
dry interior for the operating solenoids and interior mechanism. 
The two solenoids act upon a horizontal plunger, and a small 
toggle with semi-lock and spring holds the point tongue rigidly 
in position after the operation of the controller. The only part 
of the controller which can come into contact with mud and 
grit is the link connecting to the point lug. Any wear which 
takes place at this point can be made good by the provision of a 
new link at a small cost. 

The contactor on the trolley line is attached to an aluminium 
frame with a bronze lever against which the control-wheel runs. 
At one end of the frame is a small magnet, a contact trigger and 
two contact pieces. Two insulated wires are run from these 

latter to the solenoids in the point controller. When a car 


A NEW CEILING ROSE. 


Electrical contractors are always on the look-out for new 


accessories, and we illustrate a ceiling rose which is quite a new 


departure in design. It will be noticed the house wire and 
flexible are held by a clip operated by a single large screw. The 
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*PuANTOM" View or NEW CEILiInc Rose. 


clips consist of a thick and a thin brass plate. and the latter ls 
so arranged that it yields under pressure of the wire info a 
rectangular recess. This simple expedient gives a spring con- 
tact. The fitting firmly grips both the flexible and the wire, 
and it will take any size wire used in ordinary practice from 
1/18s upwards, eithersingleor looped in. Experiments have 
sown that the clips; when tightened up under ordinary condi- 
tions, will sustain a weight on the flexible of 561b. The wire 
and flexible may be either fixed simultaneously with one 
operation or separately. The elimination of small inaccessible 
screws makes this rose very easy to wire and fix. The rose 18 
entirely manufactured in England of best English china, and 
costs no more than the ordinary English ceiling rose. It is a 
convenient size, 2 X in. diameter by 15 in. high, and has a neat 
appearance, which makes it a companion fitting to the popular 
flat switch. 

The makers are Messrs. Loxley & Co., Basinghall-street, 
Leeds, and our readers will recognise them as the pioneers of the 
simple ceiling rose, their V.B. one-screw rose being now widely 
known. Interested contractors should apply early for prices. 
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A complete range of designs standardised, covenng 
all ordinary requirements. 
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Large stocks held ready for immediate delivery. 


Send us your enquiries and we will promptly quote. 
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the highest quality. 


QUICK DELIVERIES. REASONABLE PRICES. 


The ELECTRIC & ORDNANCE ACCESSORIES Co., Limited. 
Proprietors - VICKERS Limited, 


Aston, Birmingham. 
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VICKERS 


ELECTRICAL PLANT. 
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Motors and Generators Turbo Alternators. -= Patent Reversing 
of every Rotary, Converters. Drive for 


description. . Motor-Generators. Planing Machines. 


Vickers 3-Phase Totally Enclosed Induction Motors, 
Squirrel Cage Type with Ribbed Covers. 


- RIVER DON WORKS, 
VICKERS Limited, — SHEFFIELD. 
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WORKS: Denzil Road, Neasden, N.W. 


Contractors to the Admiralty, War, India, and 
Colonial Offices, &c. 
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GERALDINE AT STREATHAM. 


` Geraldine had evidently determined to do something serious that 

afternoon. All through lunch I had been steadily putting forward 
proposals for her entertainment ; and all through lunch she had been 
as steadily rejecting {them—matinées., picture palaces, picture 
galleries, Ideal Home exhibitions all had been negatived. At last I 
struck oil. — : 

“ Geraldine." I said, “ I will take vou to see a house at Streatham. 
It is not an ordinary house. Indeed. it has been specially furnished 
and equipped by the South Metropolitan Gas Co. to show poor 
sinners—like you and I, Geraldine—what really can be done with 
gas when it is used as it ought to be used. I may say it is but seldom 
that it is so used. Shall we then make this perilous voyage 
and add to our knowledge?” 

“ All right ! " said Geraldine, sipping her coffee. 

_ Streatham, it must be admitted, is a fine place when you get there, 
but— well, we will put the delay down to the coal strike. We found 
the house freshly built and neat. I rang the bell. 

“ Now the treat is going to begin," said I. '* Take a deep breath." 

Geraldine wiped her feet carefully on the mat, and we 6htered the 
dining-room ria the hall. The dining-room is furnished in oak, but 
the piéce de résistance is, of course. a three-light oxidised copper 
pendant. This is worked by the well-known push and pull pneu- 
matic "switches," which we saw at the Agricultural Hall. Our 
guide worked them, and the light went on with a cheerful pop. He 
awaited our admiration. 

“I like the shades," said Geraldine. "' But the idea of the gas 
burning all day on that by-pass likes me not. It seems rather too 
much to pay for the fun of having a switch." 

Our guide was disappointed, but he did not at once give up hope 
of satisfying us and called attention to the brackets on each side 
of the mantelpiece and to the gas fire which is controlled by a tap 
placed at the end of a sort of stalk some 3 ft. long. This stands at 
one side of the fireplace conveniently near a person's hand when 
sitting in an armchair. 

* You see, Geraldine," I remarked, “ when you have had enough 
of the healthy fumes from thatstove you can turn them off from your 
chair without trouble. That’s quite a good idea, especially when 
you re half suffocated.” 


wont to provide dormice with exercise. 
-case is provided by hand. You whirl the drum round over a flame 
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** When you're ha!f suffocated you mày forget the tap and smash 


the window instead; and then there'd be more expense," said 
` Geraldine. 


i& Our guide silently led us to the drawing-room. It was evident that 
his views on incipient insanity in the young ladies were becoming 
enlarged. | 

In the drawing-room the lighting fittings consist of three oxidised 
silver pendants with bead-shaded burners. There is also a standard 
lamp with old rose drapery. This standard is firmly tethered by 
a flexible tube to a tap on the wainscoting. An “afternoon tea ” 
ring enables the hostess to boil water without the assistance of the 
servants. 

* Umph ! " said Geraldine, " you scarcely want a stove with all 
those lights on." 

We next passed to the kitchen. Here we were shown a com- 
bination gas and coal range fitted with a high-pressure boiler. With 
this arrangement when you feel like using coal you use coal, and when 
you feel like using gas you do so. Ño everyone is happy. 

* That's rather neat," said Geraldine. 

* Are'nt vou feeling well ?" I asked. 

“I like to give credit when I can—even to the gas people," said 
Geraldine, piously. 

This high-pressure boiler, it appears, supplies the house with hot 
water, while gallons of this commodity can also be obtained from a 
gas-heated boiler in the scullery. This works on the geyser principle, 
and was kindly set in operation by our guide to show us how quickly 
hot water could be obtained. "True enough real hot water gushed 
out in a refreshing stream almost at once, but Geraldine, who some- 
times forgets her manners, whistled. 

* Look at the flame." she said, loudly. 
mous if you used that long." 

To divert our attention from this unpleasant subject our guide 
showed us a coffee roaster, consisting of a gas flame and one of those 
revolving drums similar to those by which ingenious persons are 
The motive power in this 


** The bill would be enor- 


and so roast the berries. 

“I should think it must make the coffee taste beastly,” said 
Geraldine with unnecessary prejudice. 

By this time our guide was becoming disheartened at her attitude 
towards the wonders of the house. He hurried us quickly through 
the bedrooms, where enough light and heat was provided to 
suit a tropical plant. When we reached the ground floor again 
our guide nerved himself for a parting shot. 

"Those burners you see in this house," he said, triumphantly, 
* give 50 candle-power and burn for 16 hours at the cost of 1d." 

'* And the geyser ? `” said Geraldine. 

* Well ! of course, that would be more expensive." 

* Rum tiddle-um-ty-tum-ti-tum," chanted Geraldine, as we walked 
down the path. 

While we waited for the train I glanced timidly at her. 

“ Well, what do you think of that for a house. Think it'd suit 
us 1" T asked. 

* It's nicely furnished," said Geraldine, softly ` And, of course 
we needn't use gas.” F. H. M. 
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ERICSSON TELEPHONES. 

Sections A-C of the British L. M. Ericsson Manufacturing 
Co.s catalogue dealing with telephone instruments have just 
come to hand. They strike us initially as an extremely handsome 
production, and this opinion is more than confirmed by closer 
examination of the pages. The illustrations, which cover at 
least a hundred different types of telephone instruments, have 
been worked up in the minutest detail, and being printed on 
thick art paper they appear almost in as bold relief as the 
originals. Practically every known type of telephone instru- 
ment is illustrated and briefly described; also the overall 
dimensions are included. "The list is punched for filing 1n the 
substantial case which the company sent out some months 
ago. We understand that a copy will be supplied to interested 
inquirers. 


FUEL SAVED IS MONEY EARNED. 
SARCO Specialities Save Fuel. 


SANDERS, REHDERS & CO., Ltd., 
108, Fenchurch Street, LONDON, &.C. 
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BRITISH MADE 


COUNTY | 


METAL 


as. 
UNION ELECTRIC ce 


Solve the . 
Small-consu mer 
Problem. 


It is a simple thing if.you climjnate 
the expenses of meters and meter-read- 
ing by installing the 


“UNION” CURRENT LIMITER, 


which, connected in the consumer's circuit, 
automatically limits the current- -consumption 
to a pre pep adjustable maximum. The 
Price ts Low. 


Union Electr: 


PARK ST. A[38fic 


STRONG ano LASTING. 


Speciality —16 c.p. H.V. Lamps. 


WRITE FOR COMPETITIVE PRICES. 


THE ACTON LAMP CO., LTD. 


| Sales Office : Works : 


3 nr: INN AGNES ROAD 
LATORRE , UXBRIDGE ROAD 


Tel. : HOLBORN 6323. Tel. ; CHISWICK 1114. 


P 


LoNDON.S.E. 


ELECTRIC COOKING 


Th SUN OVEN con- 
bines high efficiency with neat 
appearance, and, being portable, 
it is especially useful for small 
houses and flats. 

Switch gives three: heats and off. 
Consumption at full load one 
unit per hour. 

ELEMENTS GUARANTEED FOR 12 MONTHS. 
—— GET LIST No. 230. 


Black, 105;- 
Nickle Plated, 125/- 


oe Casin Cos «London 
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Specialists in Electric Motor Starting and Control Gear 


4(*|* Balfour House. Finsbury Pavement. London. EC 


adams M 


INDIRECT LIGHTING. 


The premises of the Chicago Motor Car Co. are lighted on 
what is known * over here " as the " eye-rest " system of the 
British Thomson-Houston Co. Tungsten lamps are suspended 


- 
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INDIRECT LIGHTING IN AUTOMOBILE SHOWROOM. 


within ornamental bowls which direct the light to the bright 
ceiling, whence it is reflected and diffused throughout the entire 
room. Such a system of indirect lighting is peculiarly suitable 


Inpirect LIGHTING IN MACHINE SHOP. 


to automobile showrooms and garages because of its compara- 
tive freedom from shadows. 

In these days factory proprietors and the managers of large 
businesses are considering the latest illuminating schemes, and 
of these the most popular is the latest development of the Holo- 


| AYUINAMIU 
HALF THE WEIGHT, TWO-THIRDS THE PR | 

m —u——— OF EQUIVALENT COPPER. ) 

The British Aluminium Co., Ltd., 109, Queen Victoria St., E.C. - | E 


-— ————————M—————— ——ÁÉÁ— 


is 


Works-Bedford. 
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phane principle as exemplified in the `“ Mazdalier " lighting sets 
supplied bv the British Thomson-Houston Co. By the 
proper use of such a system many factories have reduced their 
lighting costs by as much as 50 per cent., and at the same time | 
increased the factory output by 10 per cent. to 20 per cent. 
This has naturally proved a happy and desirable result from the 
manager's point of view. | 


NEW RESTAURANT GRILL. 

A new restaurant type of griller or toaster 1s being made by 
the General Electric Co. It is built up in strong sheet-iron, 
mounted on a rigid angle iron frame, the outside overall dimen- 
sions being 24 in. long by 12 in. deep by 18in. high. The 
actual grilling or toasting area is 22 in. by 12 in. deep. The 
heating element is placed in the centre of the griller and con- 
sists of open coil wires mounted on fireclay insulators placed 
about lj in. apart, to eliminate the risk of sagging. These 
insulators or carriers are mounted on a steel plate which is 
riveted to the angle iron frame, this making a strong and sub- 
stantial job of the whole. The wires run at bright red heat and, 
being made of the new `“ Archer " type resistance wire, they can 


G.E.C. 


RESTAURANT GRILL. 


work exposed to the atmosphere without any oxidising. The 
heater is split in two with a pair of terminals fitted to each end 
of the griller, and each section consumes | kw., ùe., a total con- 
sumption of 2 units per hour. A grid and drip tin are pro- 
vided which slide on either of the three sets of runners con- 
veniently spaced under the heater. 

_ Above the steel plate holding the insulators is a space measur- 
ing 22 in. long by 12 in. deep by 6 in. high with a removable 
shell or damper and this can be used as a food or plate-warming 
chamber, or even if required the steel plate itself can be used 
for frying on. The griller is intended for use in all classes 
of restaurants, clubs and eating houses and will supply a 
long-felt want. At a recent test it was demonstrated that 
starting from cold, 10 full slices of bread could be toasted both 
sides in 31 minutes. 


SIMPLEX CONDUITS Lp., 


Garrison Lane, BIRMINGHAM. 
Manufacturers of— | 
CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC HEATING 
AND COOKING MATERIAL, &c. | 
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SPECIFY AND USE 


No Temperature Coefficient. Wire wiil not Rust or Perish. 

Contains no iron. 
The only Material of Its kind Manufactured In Engiand. 
Used largely and Specified by the Admiralty. 
Used also by the Italian and Japanese Admiraitles. 


Write for List giving Electrical Particulars of 
Ten Grades of Wire. 
WIRE. STRIP. SHEET. BARE. COVERED. 


rr rr ED © 


Makers : | | Agent: LIONEL ROBINSON, 
HENRY WIGGIN & CO., Ltd., í 3, Staple Inn, London, W.C. 
GEORGE STREET, BIRMINGHAM. | Telephone ; 6323 HOLBORN. 3 


Telephone : 6400 CENTRAL. . Telegrams : " WIGGIN BIRMINGHAM." Telegrams: '"FERRYDOM, LONDON." 


“POPE” suras BEST 
æ METAL LAMPS 


fier) Stock “POPE” Lamps. They 
M mean bigger business, for once 
lan electric light user buys 
* POPE'S" from you, repeat 
orders and regular custom are 
assured — because the Lamps 
satisfy all those requirements of 
STRENGTH. LONG LIFE, 
CLEAR LIGHT and ECO- 
NOMICAL CURRENT CON- 
SUMPTION. 

That’s why it will pay you— 
that’s why you should order a 
supply atonce. Good advertising 
will help you— a quantity for 
effective display is forwarded with 
the Lamps. 


Write for Priccs and Particulars. 


Pope's Electric Lamp Co., Ltd. 


Hythe Road, Willesden, 
LONDON, N.W. 


Telephone :--- 1170 WILLESDEN, 


DISTRIBUTION 
BOXES 


These boxes are made in all sizes from 
single way 25 amp. up to 9 way 400 
amp. and they meet the Home Office 
Regulations in every respect. 


Send for a copy of Pamphlet 20 which gives 
full particulars, 


A. Reyrolle & Co., Ltd., 


HEBBURN-ON-TYNE, 
ENGLAND. 
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LEWIS'S SCIENTIFIC CIRCULATING LIBRARY. | 


i 


ELECTRICAL, MECHANICAL & GENERAL ENGINEERING TEXT BOOKS & TECHNICAL WORKS. 
Rew Works and Rew Editions can be bad from tbe Cibrary immediately on Publication. 
SUBSCRIPTION, Town or Country, from ONE GUINEA. READING ROOM open Daily to SUBSCRIBERS. 


I36, GOWER St., & 24, Gower Place, LONDON, W.C. 


G.E.C. BOUND CATALOGUE. ordinary domestic use. and is fitted with nickel-plated towel 


. . PE rails, the rest of the dryer being finished in white enamel. 
Our heartiest congratulations to the G.E.C. on the 1911-12 The loading is 600; watts. and the circuits are controlled by two 


edition of its bound catalogue. Consisting as it does of four 
volumes and a spare binder complete in cabinet, it is the very 
last word in manufacturers’ publications. The volumes 
contain prices and illustrations of every standard appliance 
connected with electric power, lighting. heating. signalling. 
telephony and subsidiary branches of the electrical industry. 
Every piece of apparatus described is of a design and con- 
struction which fully accords with modern electrical practice. 

In order to maintain a continuity between the present issue 
of the catalogue and its successor, progress sheets, &c., will be 
published periodically, and in these all new G.E.C. manufac- 
tures will be illustrated. described and priced. These sheets 
can be secured in the spare binder sent with each cabinet, and 
the user will thus keep acquainted with all alterations and 
additions which may take place prior to the issue of the next 
complete catalogue. TE 

Space will not admit of our reviewing this week this re- 
markable piece of trade literature, but the following statistics 
will, we are sure. be read with interest :— 

Each set actually costs over 25s. 6d. net to produce. 

Each set weighs 15} lb. 

The total weight of the entire first edition is 48 tons. 

38 tons of paper have been utilised for the printing. 

The weight of type used amounts to, approximately, 153 tous. 

If the entire edition were placed flat, one set on top of the other, it 
wouldfreach to a height of 3,800 ft., seven times as high as St. Paul's 
Cathedral, or 250 ft. higher than Mount Snowdon. "-—- u 

If the paper comprising the leaves were placed end on it would reach New SIMPLEX ToweL DRIER. 
for a distance of 855 miles, and thus exceed considerably the extreme 
length of Great Britain. 

Each complete set contains 1,470 pages. 

Over 10,000 illustrations are included. 

In producing the present edition, any superfluous element 
which may have existed in previous catalogues has been 
eliminated, all possible apparatus has been standardised, and 


numerous Improvements have been introduced. 

Such a production has naturally occupied a considerable 
amount of time, and the officials at the company's various 
works have spared no effort to make each piece of apparat us fullv 
deserving of a place in this unique publication. Owing to the 
costly nature of this production and the limited number at 
disposal, we are not.surprised that the company is exercising 
considerable diserimination in the distribution of copies 


switchesgiving one-third, two- 
‘ NEW SIMPLEX HEATING APPLIANCES. thirds and full heat. The kettle 
WM | —— illustrated is a special silver- 
, We have seen an advance copy of a new heating appliance plated pattern hinged 
list which Simplex Conduits (Ltd.) have in preparation. stand for tilting This kettle 
Through the courtesy of the company we were enabled to primarily designed it: Din. 
select two illustrations of apparatus which is of considerable tation. pur )oses is t 2.pi it 
interest. These show a kettle and towel drier respectively. capacity, oa i loaded iss 
The towel drier, which is shown herewith, is designed for 600 watts ; it is Meade 
temperature. regulation. It 
would make a handsome and 
acceptable present. New Srpcex KETTLE, 
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Is there no one among our electrical and engineering poets 
who can at this time pen an ode to the brave engineers and 
batti-wallahs who stood at their posts on the sinking “ Titanic " 
until death released them? We know personally several 
engineers who can turn out verse of the highest order. We 
invite contributions from them, and shall be pleased to publish 
any worthy effort. | 

x x Xe * 

The metal lamp is not having it all its own way even for sign 
lighting. Over the subway entrance to the Tube at Euston is a 
huge sign facing four ways, and until recently almost invisible 
at night. Now it is brilliantly lighted by a “Beacon " 
flame arc, which is suspended in the centre of the structure and 
evenly illuminates the familiar UndergrounD lettering. We 
doubt if a metal lamp cluster would serve the purpose anything 


like as well. 
* x 


* * 
The Batti-Wallahs concert on Friday last was one of the best 
this season. It proved a fitting wind up to the winter session. 
President Collis in an appropriate speech referred to the loss of 
the “ Titanic," and his appeal for a contribution to the Mansion 
House Fund resulted in the collection of nearly £8. The 
members foregathered on Wednesday, 24th, at a little informal 
dinner and smoking concert, and it now only remains to look 
forward to a summer trip in Captain Kettle's Lugger *' The 
Alde.” At the conclusion of this jolly evening, however, we 
overheard rumours and suggestions that the societv would be 
strengthened by amalgamation with another group of *'good 
fellows,” who shall at the moment be nameless. We must 
just wait and see. 
* 
The informal discussions at the Institution have been a little 
d'sappointing in the practical value of the suggestions offered 


ES * * 


OSRAMS 


with Drawn-wire Filaments 
are manufactured in a great 
variety of special types for 


DRAWING ROOM FITTINGS, 

BRACKETS, PICTURE AND 

SHOP WINDOW REFLEC- 
TORS, etc. 


Write for Particulars and Prices. 


for increasing the popularity of the electric service. The vexed 
question of publicity was, however, constantly to the fore, and 
it is to be hoped that the industry will proceed to raise up, on 
the basis of the present Publicity Committee, a strong organisa- 
tion, backed by manufacturers and supply authorities alike, 
which will deal with theadvertising of domestic and industrial 


electricity. * * "P Š 

The gas people are beginning to wake up to the competition 
of the electric cooker. Very soon we may expect to see reports 
in the Press of tests with gas ovens and the shrinkage of meat. 
Mr. Cash in his comparative experiments at Brighton en- 
deavoured to show that there was practically no difference 
in the weight of a cooked joint taken from a gas and “ Tricity " 
oven. Quite apart from the accuracy of his results, which we 
have already questioned, he omitted to say how much regula- 
tion and “looking after" the gas tap required. It is often 
overlooked that the electric oven achieves its results without 
any attention from the cook. Granting for a moment that the 
results are the same they are obtained in the gas oven only 
after a considerable amount of care and supervision on the part 
of the servant. - For the sake of the economy in the meat bill 
the householder cannot expect the maid to spend her time 


around the gas stove. .z& 
* ý * 


This week “ The Journal of Gas Lighting " devotes nearly 
two columns of its Electricity Supply Memoranda to anathe- 
matizing us for our criticisms of Mr. J. (we beg his pardon not 
G.) Cash. Will Mr. Cash or * The Journal of Gas Lighting " 
first explain why the “ Tricity " oven took 1:8 units in 1 hr. 
9 min. and 2-7 units in l hr. 4 min.? We are entitled to 
demand an answer to this question, and are .astonished that 
our contemporary should persist in shuffling all round it. 
When this question is answered we will go further unto the 
matter. [Two " Tricity " hot plates at full heat take 1-6 units 


an hour. See also p. 24.] 
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THE. 


'"GLOSSUP" 
ELECTRIC IRON 


Address enquiries to Supplies Department. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Hap Orrica: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: G&RRARD 860. Telegrams! "SiEMBRALOS, LONDON,” 
Supplies Dept. : 39, UPPER THAMES STREBT, B.C. 
Telephone: Lonpon Watt 8270, Telegrams: “ Stsuotor, LONDON,” 


BRANCHES : 


BIRMINGHAM GLASGOW SHEFFIELD CALCUTTA SINGAPORE SYDNEY 
BRISTOL MANCHESTER JOHANNESBURG BOMBAY PENANG MELBOURNE 
CARDIFF NEWCASTLE — CAPE TOWN MADRAS RANGOON TORONTO 


ROTARY JET CONDENSERS. 


Gm eee 


In a Paper recently read before the Newcastle Local Section, 
entitled " Netes on Power Station Working," Mr. J. W. 
Jackson referred to the increasing use of rotary machinery in 
conjunction with the condenser equip- 
ment. The issue of a new catalogue on 
rotary jet condensers and high vacuum air 
pumps by the Rees Roturbo Mfg. Co. 
serves to emphasise Mr. Jackson's re- 
marks. We illustrate an installation of 
a Roturbo rotary jet condenser attached 
to a reciprocating engine, and capable 
of dealing with 8,000 lb. of steam per 
hour and furnishing a 26 in. vacuum. 
The motor driving the condenser is im- 
mediately behind the rotary pump. The 
publication goes fully into the subject of 
condensing plant, and leads up to a 
description of the rotary jet condenser. 
The feature of this is a revolving. hy- 
draulic accumulator or pressure chamber. 
which is used to lift the water of conden- 
sation as an ordinary centrifugal. pump 
would lift it to any height up to a limit 
of 20 ft. or 25 ft. and give it an initial 
pressure after raising it. wh 

The water flows up the' suction pipe 
into this revolving pressure chamber or 
water drum, on the periphery of which 
nozzles are arranged not less than ? in. 
or lin. in diameter on the smaller. and 
up to $2 in. or lin. on the larger sizes. 
These nozzles allow the water to escape 
from the pressure drum in radiating jets, 
Which are arranged to impinge in pairs. By 


22 


this means the water jets are made fan shaped and subdivided 
into a fine spray, and are projected in lines radiating from the 
shaft (but still rotating as a whole with the impeller) across 
a space into which the steam is allowed to exhaust. As these 
fan-shaped jets are rotating edgewise at a comparatively high 
speed, the area swept by them is great, although the space 
occupied by the impeller is comparatively small. This ensures 
a perfect mixture of steam and water and an excellent con- 
dition for the most rapid and perfect condensation. The 
rotating jets of spray or condensate with the contained air are, 
in the Rees Roturbo condenser, picked up by the blades of an 
exhausting fan, concentric with the rotating pressure drum, 
and of a much larger diameter, leaving a large steam space 
between the water drum and the exhausting fan, the whole 
forming a single rotary member. By means of the exhausting 
fan, the condensate with the contained air is ejected with 
certainty and efficiency. As the neck of the stationary ejector 
is the seat of most of the losses due to shock, or the sudden 
change of velocity of the water from the high speed at which 
it is projected across the vacuum chamber to the much lower 
velocity of the mixture of air and water in the neck, where the 
initial compression of the air takes place, and where the 
volume of air is suddenly reduced, the mechanical ejection of 
the condensate and the initial compression of the air by means 
of the fan blades remove the old difficulties and give high 
efficiency with absolute certainty of ejection. | 
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A NEW TWO-LIGHT DIMMER ADAPTER. 


An extremely neat application of the Prangnell adapter has 
been made by the Edison & Swan Co. In place of the ordinary 
lamp, either metal or carbon filament, a two-filament lamp is 
inserted in the upper holder and from the lower part of the 
adapter a three-cord flexible is taken to a pendant two-way 
on and off switch. This gives a choice of one or the other of 
the filaments, and both can be left off. "The device 1s offered in 
two tvpes, one with two-filament carbon lamp, | c.p. and 16 
c.p.. and the other with two-filament lamp, 1 c.p. carbon and 
32 c.p. metal; 2 ft. 6 in. of flexible cord are supplied with the 
fitment. The lower portion of the adapter usually supplied 
with an additional holder is fitted with a cord grip attach- 
ment which secures the upper end of the three-cord flexible. 
Leaflet No. A.2,235 gives full particulars. 


Rrers Roturso PUMP AND RECIPROCATING ENGINE. 
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THE 


EGLIPSE System 


of Electric Heating 


is unexcelled for the satisfactory results obtained, 
and “ ECLIPSE” appliances are justly celebrated for 
their strength and ability to withstand “ kitchen wear.” 


= A complete range of utensils for domestic and industrial 


heating and cooking in stock for immediate dispatch. 


“Eclipse” Electric Hatter’s Iron. 


CATALOGUE UPON REQUEST. 


The ELECTRIC & ORDNANCE ACCESSORIES Co., Limited. 


Aston, Birmingham. 
SSS MM 


CORD RESISTANCES. motorand pump are mounted on the same bedplate. forming a 
compact set; andthe pump will be requisitioned for exhausting 

We may look for interesting developments following upon the air from two portable tank vans, each of 350 gallons 
the introduction of cord resistances for electric heating appa- capacity, enabling the contents of the cesspool to be drawn 
ratus. The woven asbestos cord and resistance wire form of up into the tanks through suction hose. The pump, which is 
resistance, known also as the net resistance, is the forerunner known as the " Ravensbourne " pattern, is of the double- 
of this newer pattern. In our issue of April 5th we illus- barrel type, constructed entirely of gunmetal, with rubber disc 
trated the Purcell & Nobbs immersion tvpe of heater, in which valves arranged under separate covers so as to be instantly 
the elements are made up of resistance wire wound on asbestos accessible. The pump barrels are placed opposite each other, 
cord. This is one of the most interesting applications of the and the plungers are driven by means of a crank and con- 
cord resistarice, and we.are not surprised to receive particulars necting rod. The electric motor gives 2 n.H.P. at 950 revs. 
of various patterns of this form of resistance 


which are being put on the market by the T tT 

sole manufacturer, Mr. C. Schniewindt, [> ii| RUE | 

Neuenrade, Westphalia. The resistances are ABE »N- 5 {arrow monis) 

made in two types: (1) Wire or flat strip T €i enl 
Lum SRI ob 4!! 


wound on asbestos cord and supplied in 
thicknesses ranging from 1-5mm. to 5mm. ; 
and (2) wire or flat strip woven with asbestos 
strings, which can be supplied in any width 
from 5 mm. upwards. Any specified wire 
can be used, but the standard emploved is 
constantan. Mr.Schniewindt claims for cord 
resistances that they are unbreakable, un- 
N affected by continual heating and cooling, 
can be run at a dull red heat without damage, 
can he easily mounted, and are practically 


| everlasting. BENE 


ELECTRICALLY-DRIVEN AIR PUMP. 


DR installation for service at a large : | | 
108 ] = d ie t j ka w-D* 7 -- wes a -- = pers — i 
pital abroad, a new type of electrically Ax IxsiRCCTIVE CARTOON FROM ‘fae ELECTRIC Crry,” THE SELLING ORGAN or 


In connection with a pneumatic cesspool 
driven air pump has been supplied. The THE CHICAcO Epison Co, 
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per min. The plant being required for a hospital. special 
precautions were taken to ensure noiseless working, and the 
drive from the electric motor to the pump is transmitted 
through a special worm wheel gearing enclosed in a gunmetal 
casing forming an oil bath. The pump, which was supplied by 
Merryweather's, can be operated alternatively by means of 
hand gearing with detachable winch handles, this gearing being 
put in and out of action by means of a small lever. 
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GERALDINE ON IDEALISM. 


Geraldine jumped off the motor 'bus and came towards me. I 
could see she was excited, end just for a moment I thought she 
was going to apologise for being late. As usual, I was mistaken. 
Geraldine never apologises. 

Conversation being impossible in Piccadilly. it was not until 
she had nearly finished her first cup of tea that she began to go 
into details of what had so upset her. "ELIT 

“ I've been to the Ideal Home Exhibition," dite announced, * and I 
«lon t like it." 

“ Geraldine! When the ‘ Daily Mail ' f 

“ Yes, I know all about that. In spite of the fact that it’s the most 
wonderful exhibition that ever was the're several things that might 
he done to make it a good lot more ideal. And the people who go 
there seem to think so, too.” l 

* For instance ? All your explanations, you know, begin at the 
wrong end.” 

Geraldine added some tea to her cream before replying. 

“Well, in the first place, they're too many what you might call 
side shows, Cleaning fluids and Dutch dolls and vacuum cleaners— 
alozens of them! All very nice in their way, but somehow it seems 
to me rather pushing details into the foreground. Everybody 
knows more or less about those things—and their disadvantages. 
What I wanted to see was how they were combined into the home; 
and that wes just what I didn't see." 

'* You're captious, Geraldine." 

‘Oh, rot! [t seems to me that an exhibition like this ought to 
show people how they can make their homes better and brighter, and 
all that sort of thing. That ean only be done by showing all these 
contrivances at work under domestic conditions, not by dotting them 
about on stands. This show doesn't do that. Besides, some of the 
things are absolutely unsuitable for any house. Now, tell me: In 
vour study would you sooner have a saddle-bagged chair or a sham 

Chippendale from Messrs. well the name doesn't matter, they re 
plenty of them ?” 
hð“ Saddle-bag," said I, positively. ‘* But then I’m only an ordinary 
humen being." 

" I thought so," went on Geraldine, triumphantly. “Well, for 
one stand showing decent comfortable furniture sueh as mun 
beings like. they're three showing the other kind." * - fae oq 

“ But [suppose the * Ideal Home ` itself was all right ? ” ERR: A 

* Well, the lighting was good," admitted Geraldine, grudgingly. 

‘They had one of those Bruston plants to do it. And the baths and 
Bed arrangements and heating (though thev didn't use elec- 
tricity) weren't bad. And there were plenty of cupboards. But the 
rooms were small and the furniture was the limit. There was 
scarcely a really comfortable chair in the place, and all the tables were 
weak-kneed. None of the beds had spring mattresses, and they were 
all too short for any decent-sized person. Your feet'd have come out 
of the bottom in no time. The corridors were narrow. There were 
too many pictures on the walls. And as & sort of extra decoration 
they'd put à lot of plates round the cornices. They'd come down 
every time vou banged the door. That's what I think about the 
Ideal Home." 

" Geraldine ! " I gasped. ' 8? l 

I was p'cased to see that in spite of this outburst Geraldine's 


appetite for cream buns was normal. The warmth raised by the 


unideslism of the Ideal Home gradually subsided. 

" Whst else was there ? " I asked when I thought it was safe io 
re-introduce the subject. ` 

“Pil tell you one thing there wasn't," replied Geraldine, “and 
that was è proper electrical exhibit. It's a great pity.” 

" Do you mean to say it was all gas ? ” 
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“Oh.no! Of course. most of the stands were electrically lighted ; 
and there were fans and that sort of thing. And Duncan Watson 
and the Dowsing people had stands. But there was no decent 
exhibit of cooking and heating apparatus, like there was at Islington, 
to make people feel that vou really could cook electrically. It's 
an awful shame. Now, the South Metropolitan Gas Co. did have a 
show, though it wasn't up to much. Still it showed people that they 
were there. Why didn't the electrical people do the same? They 
are slack." ` 

“ It does seem a shame,” I admitted. 

“It was a great opportunity lost," said Geraldine, positively. 
** Considering how the ‘ Daily Mail ` and all the papers boom it. it's 
just the show to have a thing like that at. And anythiag that 

was a bit new they'd have simply chortled over. Not to speak of 
what taking a front page might have done. And the crowds that go 
there! It would have been just the very way of showing up all the 
advantages of electricity. Besides, a demonstration would have 
attracted crowds. As it is the people just meander and meander, 
vaguely looking at gas stoves and oil cookers and wicker chairs. To 
show vou what would happen if there was a demonstration I tell 
you there was a great queue w anne outside the ‘ Ideal Home’; and 
that’s not much of a show.’ 

“ I expect the electrical people are exhausted after Islington," I 
remarked. 

Geraldine shrugged her shoulders. 

“ Well, all I can say is that they must be a pretty tired crew if they 
are. What's the good of giving in now? They'll never get anyone 
interested. And if one exhibition tires them out, why didn't they let 
this one do it. Why, they're twenty people at Olympia for one at 
Islington, all dying to see something really interesting—and going 
away disappointed.” 

“You had a most unpleasant afternoon then ? "' 

*Idid. And except for one thing I should be as bad-tempered as 
a cockroach.” 

* What was that ? " 

* I saw Miss Neilson-Terry collecting for the ‘ Titanic ' Fund." 

“ What's she look like off the stage ? " I asked. with interest. 

* She looked rottenly ill,” said Geraldine, sadly. “Im afraid 
she's overworking herself. Isn't it a pity a 

** You'd better write and tell her so,” I suggested. '' I’m sure she'd 
take the advice of such a sensible person as yourself. People do sey 


you're sensible, vou know. Of course, I think——" 
“ Don't be silly.” said Geraldine. “ But all the same perhaps you 
might see about some seats at His Majesty's.” F. H. M 


— ee - ————— Mr 


“TRICITY ” GROGAN AT BRIGHTON, 


Ve had hoped that the Brighton & Hove Gas Co. would toe 
" line during '* Tricity " Week and reproduce their compari- 
sons of electric and gas cookers in the presence of Mr. Christie 
and Mr. Grogan. Our hopes are, of course, doomed to dis- 
appointment. A gas man simply can’t toe the line. Mr. 
Cash, getting wind of Grogan’s visit, hurried into the “ Sussex 
Daily News " on Saturday last a condensed form of his com- 
parative tests of gas and electric cookers, which we exposed in 
our issue of April 12. Grogan at once sprang to the attack, and 
nailed Mr. Cash’s figures to the counter. He threw back into 
the face of the Brighton Gas Co. its fallacious figures, and 
challenged its officials to consume 2:7 units of electrical energy 
in a “ Tricity " oven in 1 hour 4 min. Further he upbraided 
them for publishing figures which have been corrected in our 
columns, stating that they must admit that either they are 
deliberately publishing false statements or that the members 
of their staff conducting the “ impartial tests cannot either read 
a meter or do a simple subtraction sum to find the advance of 
the meter during the test." These criticisms should whip Mr. 
Cash and his assistants into the open. 

Meantime Grogan's lectures have been well attended at the 
King's Chambers in the Pavilion, and when we were in Brighton 
on Tuesday a lively interest was taken in the demonstrations, 
particularly at “ question time” after the close. Big joints 
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have been roasted, hams and fowls boiled, pastry cooked and a 
fine display made of the capabilities of the `“ Tricity " appa- 
ratus. Localinterest has been stimulated, and Mr. Christie will 
certainly not let the matter drop. 

Facilities for hiring out the apparatus may soon be given, 
and its practical utility will thus be tested by the public. 

We partook of a `“ Tricity " lunch at Mr. Christie's house, and 
were surprised to find that the meal, which was delightfully 
cooked, was prepared by a maid who had been brought up in a 
country village and had never before seen an electric oven. 
She handled the apparatus without ` instruction," thus proving 
that electric cooking can be easily undertaken by the ordinary 
domestic. Mr. Christie has had his " Tricity " cooker for 
nearly 6 months, and has had neither trouble nor difficulty 
with it. “John ” is one of the few station engineers who takes 
his own medicine and knows how to handle the electrical con- 
tractors so that they like him and co-operate with the supply 
department to push the electric service. This calls to mind the 


fact that Page & Miles are among the progressive Brighton 


contractors, and as local ` Tricity " agents have been very busy 
this last week. 


RAILWAY STATION LIGHTING. 


The antiglarists, otherwise illuminating engineers, might do 
worse than tackle the lighting of railway stations, say, in their 
spare time. Passengers usually have to put up with execrable 
illumination of the platforms, and when trains run into stations 
it is impossible to read the name on the lanterns because the 
source of light is immediately in the line of vision. Travelling 
by a local train at night on a strange line one constantly sub- 
jects the eye to severe strains in one's endeavour to read the 
legend in blue letters at the top of the platform lantern. Failing 
the introduction of electricity as an illuminant which would 
remedy this evil something might be done to bring the name 
plate of the station to cover the light source, and thus assist the 
passenger to read it clearly and in comfort. Later on we may 
get the large illuminated sign on important stations, but rail- 
way companies move slowly at other times than during coal 
strikes. 


— —— ———————- E 


A NEW ELECTRIC GEYSER, 


The difficulty of heating water electrically has been fre- 
quently dealt with in our columns, and it is of interest to note 
that the Foster Engineering Co. is putting on the market two 
sizes of electric geyser for direct connection to the water supply. 
In the small size two pints of water can be raised per minute 
from 55°F. to 110°F. No reference is made to the energy con- 
sumption, but it is stated in the list that a gallon can be raised 
from 55 deg. to 110 deg. at a cost of ;d. The apparatus is 
offered for use on alternating-current circuits only. The small 
size is priced at £4. 15s., and the bath size at £14. 10s. 


FERRY-BOAT LIGHTING. 


We note with interest a recent excellent testimonial to the 
enduring qualities of the Mazda lamp. Towards the end of 
last year, 99 40-watt bowl-frosted drawn-wire lamps were 
mstalled on one of the large ferry boats in New York. The 
boat has been in continuous service since then—running 
night and day. After two months of this rough usage, of the 
99 lamps installed, two had jarred out and broken, one was 
defective from the beginning and had arced shortly after 
installation, and three had burned out. The remaining 93 
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When you buy a ''Scholey" 
Motor, you purchase an ALL 
BRITISH Machine . .- 


and yet the cost of a "' Scholey ' Motor 
is extremely low- Then again, the ini- 
tial outlay is the only outlay—irritating 
expenses for '" Repairs" are unknown 
where " Scholev" Machines are in- 
stalled. Ask us to quote for your next 
requirements—and remember tbat we 
will estimate for a British-made Motor, 
Guaranteed and upheld for a stipulated 
period. 

New Catalogues are ready, and 

copies are at your disposal— 

kindly write sor them. 


Scholey & Co., Ltd., 
151, Queen Victoria St., LONDON, E.C. 
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have burned 602 hours, and are, apparently, still good for many 
more. This is convincing proof of the suitability of Mazda 
lamps for ferry-boat service ; and it is a justifiable inference 
that if they survive the rough usage of the New York ferry 
boats, they will give good results in ordinary lighting service. 


THE PLEA FOR PROPER SWITCHING. 


In our issue of March 29 we reviewed a book entitled 
‘Small Switches. &c., and their Circuits." This book deals 
in an interesting way with the uses of the various acces- 
l sories manufactured 
by Messrs. A. P. 
Lundberg & Sons, 
and particularly with 
their numerous types 
é of tumbler switch. 

" It is to be feared 

that many contrac- 

oet tors do not. think 

enough about these 
useful switches. It 
is probable that few 
of them can claim 
very intimate ac- 
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| | " E t. evident from the 
d ^ accompanying dia- 
gram, which is of 


considerable instructional value, and which relates to the book 
mentioned above. 
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Specialists in Electric Motor Starting and Control Gear 
Adams Me L Balfour House. Finsbu y Pavement, London EC Works-Bedford. 


B.T.-H. ENGINEERING PUBLICATIONS. 

A large budget of price lists have just been issued by the 
British Thomson-Houston Co. from their Rugby works. These 
deal with the Tirrill regulator, circuit-breakers, high torque 
alternating-current single-phase wattineters, small direct- 


TIRRILL REGULATOR OVER BENCH 
CONTROL BOARD. 
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current motors and generators oil-immersed star delta switches 
a the domestic electric hair drver and adhesive t: apes. 
We take an interesting illustration from the Tirrill regulator 
list showing a bench type switchboard controlling six direct- 
current generators excited by one motor-driven exciter, the 
al ave of which is handled by the Tirrill regulator surmounting 
the bench. The success of this regulator has been little short of 
phe nomenal, as is evidenced by the many different forms of 
circuits, to the control of whic h it has been satisfac torily ap- 
plied. One of the most instructive of the illustrations is that 
showing the regulator for an automatic reversible booster, 
this p: articular form is fitted with no fewer than 12 relays. 
list is provided with clear diagrams of connections, 
commend 3t to the notice of station and 
interested in the maintenance of a constant voltage. 


and 
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ELECTRIC COOKING . AT GRAVESEND. 


The " Northtleet Stand: rd” contains a long account of the 
ccs demonstrations which were carried out last week at 
Gravesend by Mr. F. N. Grogan with Tricity apparatus. The 
borough electrical engineer, Mr. C. F. /MeInnes. made the 
initial arrangements, and we gather that,the demonstrations 
were well attended and created exceptional interest in the 
district. The supply undertaking in the area should benefit 
considerably as the result of the display. 


REYROLLE WALL PLUGS 


For Portable Machines, Lights, &c. 
| Pamphlets 114, 122, 88 and 45 give all particulars 


WORKS— 
, HEBBURN-ON-TYNE, ENGLAND | 


NEW TRADE LITERATURE. 


UxroN[ ELECTRIC Omne Lune ae of wounds and cuts after 
the enjoyment of the Easter holidays, this firm hes sent out a neat 
celluloid wallet containing court ple dni The outside of the wallet 
is edorned with en advertisement of Union Motors. It is not the 
suggestion that they court ploster. «Mg» 

GEORGE ErLISON.— Pemphlets 222 end 250 remind us that totally 
enclosed circuit breakers end oil-break starting panels for voltages up 
to 700 and outputs from 10 to 700 m.H.r. can be obtained Fou 
Ge orge Ellison 51 All these pie ces of control gear ore.ma «dle at Victoria. 
Works, Warstone- 
lane, Birmingham. 

Rees Rotursoe 
Mra. Co.—A new 
booklet is now aveil- 
ble on rotary jet 
condensers end high 
vecuum air pumps. 
These embody Rees 
Roturbo rotary 
pumping 2pparetus, 
and are of general 
interest to station 
engineers. 

BRECKNELL,MUNRO 
& Rocers. — This 
company specialise 
in tramway material, 
and their new list is 
exceptionally com- 
plete in descriptive 
matter of trolley 
standards, poles, 
heads, overhead line 
material, car fittings. 
controller resistances 
and a variet y of tools 


for repair 
device is an 


use, An interesting 
automatic’ trolley reverser 
which dispenses with the necessity for 
taking the trolley off the line and turning 
it round ata terminus. The list is printed 
on good paper and should be in the 
hands of every tramway engineer. 


shop 


AN ELECTRIC EGG-BOTLER. 


Simple x Conduits are Introducing 


a new form of an electric egg-boiler, 
Which is arranged. with a loading 
Which will accomplish the object for 
Which it’ is designed within a few 
minutes of its being switched on 
circuit. It therefore obviates the 


disadvantage which Mr. C. H. Word- 
ingham, in a recent article contri- 
buted to the electric al Press, men- 
tioned as being inherent in electric egg- 


boilers. The egg-boiler 


iliuitrated 


NEW Siu PLEX EcGGo-BotLER. 


The ALUMINIUM CASTINGS Co., 


GREENOCK. ann 


ALUMINIUM CASTINGS OF ALL KINDS 
MACHINE MOULDED. FINE FINISH. 
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Highest Grade 


herewith is made in two sizes, suitable for three and six eggs 
being cooked at one time respectively. The design is con- 
ventional, and in keeping with the object for which the 
appliance is intended ; at the same time it is well finished, 
made in copper, so as to constitute an ornamental addition 
to the breakfast table. The loading of the three-egg size 
is 300 watts, and as only a very small quantity of water is 
required for operation of the apparatus ; this loading is amply 
sufficient to raise the water to the necessary temperature for 
the cooking of the eggs within a few minutes of its being put 
on to circuit. The six-egg size is relatively highly loaded, and 
the two patterns retail at 25s. and 30s. respectively. 


— — oe umÓ = - —— 


IDEAL SHOP LIGHTING. 


W Thesvstem of shop lighting by flamearc lamps, known asthe 
* Ideal.” to which we have frequently referred in our columns, 
is admirably illustrated in the adjoining night view. It shows 


SIMPLEX CONDUITS Lo., 


Garrison Lane, BIRMINGHAM. 
Manufaoturers of— 


CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS,” MOTORS, ELECTRIC HEATING 


AND COOKING MATERIAL, &oc. 


“Telephones 
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a large window interior illuminated by two Excello flame arc 
lamps. These are mounted high up above the line of vision, 
and the mechanism is accessible from above the level of the 
shop interior. The even character of the illumination is 
admirably shown in the illustration. | 
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THE G.E.C. COMPLETE CATALOGUE. 


5 - 


In our last issue we published preliminary particulars of the 
new bound catalogue of the General Electric Co. The big red 
book entitled “ Electricity " which the G.E.C. published for 
many vears, and which we ourselves had looked for in the last 
two vears, has undoubtedly outgrown itself, and for purposes 
of convenience become altogether too unwieldy. The sec- 
tional issue of the catalogue was the only solution of a difficult 
problem, and the work has, we understand, been proceeding 
over many months. Now that it has been brought to a satis- 
factory conclusion we have nothing but praise for the result. 
Mr. Hirst must feel proud of his publication department and 
the other officials of the company, who have each and all 
contributed towards such a handsome set of publications. The 
complete appeal of the G.E.C. to the trade is now made up in 
four substantial volumes, which are placed in a partition in a 
strong wooden book-case. A second division, which is, of 
course, very much smaller than that containing the bound 
volumes, is occupied by a file, into which additional bulletins, 
supplements and other standard publications issued by the 
company can be satisfactorily secured. This file already 
contains a number of these bulletins which have been issued 
since the work of binding up the general lists has been 
completed. ij 

Space does not, ot course, admit of our dealing in detail 
with a list comprising 1,470 pages and over 10,000 illustrations. 
The printing. paper and illustrations are the direct result, of 
co-operation with modern printing organisation. We are 
seldom privileged to look through a piece of trade literature 
which combines the highest and best qualities of the printer's 
art with exactness in detail and clearness of description of 
technical data and engineering information. We are not in 
the least surprised that the list has cost so much money, but 
the utmost possible value is represented in the all-round 
excellence of its pages. 

We do not need to inform our readers that the motto of the 
General Electric Co. is " Everything Electrical." The titles 
of the four volumes of this splendid list bear out this conten- 
tion. Vol. I. deals with dynamos, motors. plant and switch- 


" boards; Vol. II. switchgear, meters, lamps, lighting supplies, 


engineering supplies, cables, conduit; Vol. III., fixtures and 
glassware, heating and cooking; Vol. IV., telephones, bells, 
cells, electro-medical apparatus. 

We need hardly say that such a wide field of engineering 
production can only be covered by a high degree of organisation 


FUEL SAVED IS MONEY EARNED. 
SARCO Specialities Save Fuel. 


SANDERS, REHDERS & CO., Ltd., 
108, Fenchurch Street, LONDON, E.C. 
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and a large number of factories, sales offices, branches, agencies, Then, again, the company has large stores at W Pa di 
&c. We are almost tempted to suggest that the new motto of mingham and in Southwark and Queenhithe (Lon in à ad 
the G.E.C. organisation should be " The World is its F ield.' link between the home and colonial markets is s An Y 
When we turn over the pages of the section in Vol. I. which is the export department in Little Trinity-lane. Lon on, t A i 
devoted to G.E.C. organisation we are faced with a collection The extent of the company’s operations abroad has n y 
of facts which, if they figured in some popular story of indus- been dealt with in our pages. In the bound P A 
trial effort, would come little short of staggering the reader. that there are G.E.C. companies in Australia (three), New Zea- 
land, South Africa (two), India, China (two), France, Belgium. 
peen 3 Spain (two), and Italy. In addition, the company has repre- 
i | sentatives and agencies in Holland, Turkey, Burma and Siam. 
Barbados, Canada, the Argentine and Chili. Through the 
courtesy of the company we are able to reproduce an illus- 
tration of one of the striking composite pictures which appears 
in this particular section of the new bound list. It serves to 
give but a faint idea of the general style and production of the 
catalogue, but may be taken as representative of the amount 
of care and thought which has been given to illustrations. 
Not unnaturally the publication department has been con- 
fronted with a difficulty in the indexing of a list of these pro- 
portions. The complete index occupies 20 pages at the front of 
each volume, and, to assist reference. is printed on pink paper. 
This is followed by a complete numerical index, printed on blue 
paper, which is a complete guide to the catalogue numbers of 
each product dealt with in each list, there being references to 
the volume and page number on which the various items are 
to be found. Contractors can obtain copies of the complete 
index free of charge. Y 
Following upon the section devoted to G.E.C. organisation 
is a special section printed on yellow paper which contains 
general and technical information. There are notes on gene- 
rators, motors, the power required to drive various forms of 
industrial machinery, data on lighting, illumination and 
wiring, the preparation of estimates for isolated plants, and a 
glossary of electrical units and terms. 


"ROMETHEU 


A REDUCED ILLUSTRATION FROM THE G.E.C. CATALOGUE, SHOWING THE 
IMPERIAL ASSOCIATIONS OF THE COMEANY. i 


The wisdom of concentrating productive effort under a single 
roof has been disproved rather than otherwise in the engineer- 
ing world. For this reason we find the G.E.C. factories dotted 
all over the country, at Witton, outside. Birmingham, -at 
?dgbaston, at Salford, and at Southwark and Brook Green in , LONDO V SHOWROOMS: o. N. i T W 
the London area, quite apart from the company’s famous head Ha M eus eaten E Ne 
offices in Queen Victoria-street. The home branches are in The BRITISH PROMETHEUS CO., Ltd. 
Manchester, Liverpool. Sheffield, Glasgow, Birmingham, Salop Street Works, BIRMINGHAM. 

Newcastle, Cardiff, Bristol, Swansea, Dublin and Belfast. 
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THE ROUND TABLE. 


M Mr. Cash has apologised to the whole electrical industry 

- through the columns of the * Journal of Gas Lighting." How 

" much more gracious the acknowledgment of the mistake of his 
assistants. would have appeared if sent to us for our own 
columns. 


`M * * ES * 


$— 


The Boston Electric Show is getting nearer, and intending YY) —-—. ur | n~ Wr l 
; visitors from “ this side " should begin to think seriously about M" ——^^. B. LA P 
Ds dates and bookings. The matter seems to us to be essentially ^ EE E : PEN, 
one for co-operation. We have inquired of the tourist agencies, 
and find that favourable terms can be arranged for a party to 
: make the trip. We are also in direct touch with the Show 
organisers in Boston, and can furnish our readers with any 
Us special information. It would be a pity for a number of engi- 
i: neers to go over individually when a little co-operation would 

bring together a useful party. 


Ed * * Hs 


The reproach resting upon the Publicity Committee for the 
lack of any electric restaurant at the Ideal Home Exhibition 
- must be transferred to the shoulders of the caterers who were 
P not willing to co-operate in the matter. This has come to our 
knowledge by a circuitous route, when it might as easily have 
reached us direct. 
* * * * 


2 f ‘ 

The Ideal Home Exhibition itself was an object lesson to the 
now defunct N.E.M.A. how an exhibtion could be arranged / 
and the public attracted to it. Incidentally we noticed among The Damaged Onz (entering Gas ‘Company's Office).—" Please, guv'nor, Missus 


the si ‘ TME | 1 . "red a cooker last week, an’ would you be so kind as to tell us ‘ow we stand? 

side shows in the gallery an electrical apparatus for pro Supposin' we was to 'ave a little blow-up—only supposin', y'know—a smash an' 

moting ideal health among chickens. the Sunday dinner gone, or the Missus ‘urt, oo would ‘ave to make things good ?— 
] stand the racket, in a manner o' speakin'—only just supposin' like.” 


[Reproduced by the special permission of the Proprietors of *',Punch."'] 
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(Continued on page 36.) 


OSRAMS 


with Drawn-wire Filaments 


iLATEST TYPES. 
100-135 Volts .. 11 Watt 


(Approx. 10 c-p-) 
200-260 ,  .. 20 Watt 
(Approx: 16 c.p) 


Large Stocks Ready for 
Immediate Deliveries. 


‘WRITE FOR PARTICULARS. 
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ELECTRIC KETTLES 


Write to Supplies Department for new Price List— 
2165.9 just issued. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Hean Orric&: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone 1 Gerrard 860. Telegrams: "Stg&MBRALOS, LONDON,” 
Supplies Dept. : 30, UPPER THAMBS STRBET, B.C. 
Telephone: Lonpon WaLL 8270. Telegrams: “‘Stsmoror, Lonpon.” 
BRANCHES : 

BIRMINGHAM GLASGOW SHEFFIELD CALCUTTA SINGAPORE — 8YONEY 


BRISTOL MANCHESTER JOHANNESBURG BOMBAY PENANG MELBOURNE 
CARDIFF NEWCASTLE CAPE TOWN MADRAS RANGOON TORONTO 


A TUMBLER SWITCH FACTORY IN LONDON. 


The day of the manufacturer specialist, heralded for so many 
years, may now be truly said to be with us. In the electrical 
industry the belief was cherished for a long time that a large 
manufacturing organisation could produce everything neces- 
sary to the generation and utilisation of electrical energy. If 
this hope has been realised on the Continent and in America 
(and there is some doubt about it) experience in this country 


Marsro Switch Factory : View or Portion or MacainE Suor. 


has produced its exact opposite. The specialist manufacturer 
in the British electrical industry has established himself in a 
flourishing position at the present time : also he bids fair to hold 
what he has won. : 

There is probablv no branch of electrical industry in which 
specialism has been productive of such good results as in switch 
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manufacture. Not only is switch making as a whole a Separate 
art in electrical production, but we find that there are specialists 
in the making of the many distinctive types of switches which 
are now in common use. At the moment we have particularly 
in mind the tumbler switch, that everyday accessory of electric 
lighting, heating and cooking. In these islands the tumbler 


js the only switch for small circuits ; we will have nothing to do 


with the push and turn switches of America and the Continent. 
The 5 and 10-ampere tumbler switches must be made in their 
hundreds of thousands yearly. They are a deservedly popular 
switch and we think they will continue to remain so. 


& 


Mannno Switcn Factory: VIEW IN ASSEMBLY SHOP. 


We were recently afforded an opportunity of inspecting the 
factory of. Marbro, Ltd., Hackney, which is devoted entirely 
to the production of tumbler switches. The amount of business 
secured from wholesale houses in various parts of the country 
and also abroad has justified the equipment of these particular 
works for making 5 and 10-ampere tumbler switches. The 
works are under the direct supervision of one of the managing 
directors, Mr. Charles Markt, who has had great experience 
in the equipment and running of specialised factories. Mr. 
Markt has put down machine tools which ensure the maximum 
of accuracy and speed in turning out the various switch parts 
and at the same time requiring only a minimum of attention 
from a labour point of view. This is, of course, quite natural 
in a works of this kind. The metal parts which go to make 
up the tumbler switch can, with such ingenious machines as 
are here installed, be satisfactorily produced from the raw 
material without much skilled labour and it is surprising 
what can be done with a couple of lathes, hand presses 
and drills. In the case of the works of Marbro (Ltd. 
special attention has been paid to the use of presses. A 
large power press has been put down for dishing the covers of 
the tumbler switches. "This was not in use at the time of our 
visit. as its rate of production is of course considerably in excess 
of that of the other parts which go to make up a complete 
switch. The switch contacts are turned over on hand presses 
and are individually and accurately stamped out. We give an 
illustration which shows the interior of the machine room at 
the works. In one corner is an enclosed room in which the 
buffing and polishing is done. The buffing wheels are fitted 
with ventilating hoods which are piped away to the outside of 


the building. . The atmosphere is accordingly kept clear. 


We also show. a view of the assembly room, in which a large 
number of girls are constantly kept busy putting together the 
various parts of the switches. In the background will be 
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The ELECTRIC & ORDNANCE ACCESSORIES Co., Limited. 
Proprietors: VICKERS |. Limited, 
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noticed the lacquering room. which is also screened over and 
separately ventilated. The Marbro switch is of the link 
tumbler type and resembles the positive action switch which 
has been on the market for some years past. The dolly and 
its bearing are insulated from the current-carrying arm by a 
marmorite link. This item and the porcelain are the only parts 
of the switch which are not made in the works. The 5-ampere 
size is manufactured two-way and is as smooth in action as the 
single-way. The 10-ampere pattern is largely supplied for 
double-pole service. 

We understand from Mr. Markt that the works are constantly 
kept busy turning out large bulk orders to the trade. The 
factory has been running now for nearly two years and it should 
continue to carry on a prosperous business. The works are 
electrically driven, power being taken from the Hackney 
Borough Council supply mains. Our thanks are due to Mr. 
Markt for his courtesy in showing us round the works, and also 
to Mr. H. L. Shaw, the secretary of the company, in arranging 
the visit. 

p——M—MáÁ————— 


A MYTHOLOGICAL DERIVATION. 


We have often heard arguments as to the meaning of the 
word “ Mazda," and our readers who are inclined to indulge in 
controversy on the subject may like to keep the following 
(kindly supplied by the B.T.-H. Co.) for reference :— 

The word “ Mazda " comes from the Persian mythology surround- 
ing the religion of Zoroaster—the worship of the Sun, the God of 
Light. Briefly, the story is this: The ancient Magii of the East held 
that human affairs were ruled by two deities or principles. One is 
Ahura Mazda, the author of all good, eternally absorbed in light ; the 


other, Angro Meinyush, the origin of all evil, dwelling in perpetual, 


darkness. These two powers are engaged in a long and terrible con- 
flict, and the prize of the victor is to be the collective soul of man. 
“ Mezda ” created man free, so that if he allows himself to fall under 
the sway of the swart and malevolent '* Angro " he may justly be 
punished. According to this mythology, ‘“‘ Mazda " must triumph 
ultimately and there will then be one undivided kingdom of light in 


heaven and earth. The Persian Zoroastians gave the word ‘‘ Mazda" 
the meaning of “ Master " or ** Supreme Light "—in this way anti- 
eipating by many centuries the present significance of the term. 


WHITE ELECTRICAL INSTRUMENTS. 


The production of high-class electrical instruments is now a 
matter of specialisation on the part of various firms whose 
experience is embodied in types of instruments which will meet 
general requirements, both from the point of view of efficiency 
and initial cost. A new list of instruments has just been püb- 


Wuitse Iron CASED AMMETER. 


lished by the White Electrical Instrument Co., and we have 
selected illustrations of typical examples of their manufactures. 
They offer ammeters and voltmeters of the gravity moving iron 
type, and these can be supplied either with open faces or cast- 
iron covers with sector opening showing the dials. We notice 
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SECTION 3 OF OUR RESISTANCE LIST NOW OUT 


comprising 
“Arc Lamp” 


and * Field " 
Rheostats. 
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ISENTHAL & Co. | 


(Dept. 4), 


85, Mortimer St., London, W. TX an” y 


Works; Denzil Rd., Neasden, N.W. = NNS 


Contractors to the Admiralty 
War, India and Cclonial 
Offices, &c 


a useful pattern in type H, 3} in. dial spring control ammeters 
and voltmeters. These are offered for use where a small 
ammeter and voltmeter are necessary, such as on charging 
boards, lighting sets, motor cars, motor boats, coal-cutters, &c. 
There is also a wide range of moving-coil instruments, which can 
be supplied in iron or brass cases. The list contains particulars 
of ammeter shunts for moving-coil instruments, potential 
transformers for high-voltage circuits, and a variety of portable 
instruments. We illustrate an inexpensive form of portable 
testing set for the measurement of resistance or insulation. The 
galvanometer is of the pivoted moving-coil type. No levelling 


Waite TESTING SET. 


of the apparatus is required, so that it can be immediately put 
into use. The readings also are unaffected by motors, dynamos 
or cables carrying heavy currents. Particulars and illustra- 
tions are given of electro-magnetic direct-current and alter- 
nating-current recording ammeters and voltmeters, and also of 
moving-coil recorders for direct-current service. We notice 
also that the company manufacture hot-wire recorders for 
direct-current and alternating-current circuits. These have 
the advantages of simplicity, accuracy, low first cost and dead- 
beat movement. Copies of this list can be obtained from the 
company at 2 and 4, Gloucester-street, Clerkenwell, London, 


E.C. 


“HE WHO FIGHTS AND." 


The “ Journal of Gas Lighting " says :— 


We wonder what Brightonians think of the intelligence of Mr.. 


Grogan in assessing their intelligence so lightly and their credulity so 
heavily. à 


Mr. Grogan answers :— 
At one of my lectures a director and two employés of the Brighton 
& Hove Gas Co. were present. I therefore took the opportunity to 


slash the figures published by the gas company, and taunted them 
with the fact that although they had had four days in which to reply 


since the publication of my answer no further statement had been 
made to the Brighton public. Not one of the gas company officials 
had the pluck to come to my lecture and meet me face to face to 
support their statements. They were not to b» drawn, but the 
audience were so sympathetic towards electric cooking after what 
they had seen demonstrated that they loudly applauded my criti- 
cisms of my very unfair treatment by the gas company. 


LX ————————————M—M——— 


SCHOLEY MOTORS AND DYNAMOS. 


The value of specialisation in direct-current motor and 
dynamo construction is demonstrated in Messrs. Scholey & 
Co.’s new list. This describes the Scholey standard direct- 
current motors and dynamos, which are offered in the protected 
ventilated, totally enclosed and rainproof patterns. This 
machine will carry 25 per cent. overload from one to two hours, 
and up to 100 per cent. overload momentarily without damage. 
A speed variation of 25 per cent. increase can be obtained by 
shunt regulation on 
these motors,without 
objectionable spark- 
ing. The company 
supplies these motors 
with the usual guar- 
antee. The "B" 
type machines are 
made in sizes from 
1 H.P. to 2] H.P. The 
i n.P.can be obtained 
in three sizes for 
2.000, 1.400 and 800 
revs. per min. Motor 
starters and dynamos for belt driving are also included in the 
list. A copy can be obtained on application to the company's 
address, 151, Queen Victoria-street, London, E.C. 


ScHOLEY ENCLOSED MOTOR. 


MR. CASH APOLOGISES. 


We have at last wrung from Mr. Cash the admission that his 
“test” figures, showing the energy consumption of a “ Tricity” 
oven as 2-7 units during 1 hour 4 minutes, were wrong. As we 
prophesied, Mr. Cash has been whipped into the open. But his 
apology is more in the nature of a protest because it is forced out 
of him. Three weeks ago we challenged Mr. Cash to admit his 
mistake. In the interim his “ test ” figures have been circu- 
lated all over the Brighton district to envenom popular feeling 


FUEL SAVED IS MONEY EARNED. 
SARCO Specialities Save Fuel. 


SANDERS, REHDERS & CO., Ltd., 
108, Fenchurch Street, LONDON, E.C. 
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Sales Office : 
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LONDON, W.C. 


Tel. : HOLBORN 6323. 


against electric cooking, and why? Presumably because 
“ Tricity " Grogan was coming to that town to lecture on elec- 
tric cooking. And the '* Journal of Gas Lighting ” is surprised 
that we repudiate, with Mr. Grogan, the whole of Mr. Cash’s 
tests as unreliable. Had Mr. Cash circulated figures which 
were devoid of serious errors we could not have com- 
plained. But at the very outset so serious a mistake as that 
which Mr. Grogan indicated cast the shadow of distrust on the 
whole of his tests. Mr. Cash refused to realise this, and in the 
face of facts circulated his sweeping indictment of electric 
cooking before Mr. Grogan set foot in the town. | 

Mr. Cash has had the test repeated," says the “ Journal of 
Gas Lighting." We have asked that the whole of the tests be 
repeated, and we demanded this before Mr. Grogan went to 
Brighton. Our complaint against the entire business is that 
the tests have not been fairly carried out, and Mr. Cash, the 
“ Journal of Gas Lighting ” and the gas industry have no right 
to take it for granted that electric cooking is six times dearer 


. than gas cooking simply on the basis of these tests. Mr. Cash 


took an unfair advantage in publishing figures which we had 


pointed out were incorrect, and we strongly resent his action in 


so doing. 


——— - — — — — eS. — —— — 
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PRIVATE HOUSE LIGHTING. 


The majority of consumers are entirely ignorant of modern 


Improvements and base their requirements in regard to lighting 
» equipment on family traditions or the advice of equally igno- 


rant friends. The contractor, delighted at receiving an order, 
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* 

humbly takes instructions and does not attempt to point out 
the discomfort and wastefulness which are the result of un- 
screened or improperly equipped lamps. l 

Mr. Rawlings, in his Paper before the Illuminatıng Engineer- 
ing Society, entirely ignored all considerations of efficiency. 
The lighting fixtures illustrated on the slides which he exhi- 
bited were fitted with dense shades which must have been 
absorbing anything from 20 to 50 per cent. of the horizontal 
candle-power and the efficiency therefore on the plane of illu- 
mination must have been very poor indeed. 


Eyg-Rest Lirontixe iN DRAWING: ROOM. 


The fittings are artistic in themselves, and conform to the 
general design of the interior in which they are placed. If 
indirect lighting has the effect of driving Mr. Webber from the 
room, one would not be surprised to hear that when reading 
indoors by daylight he has to make frequent trips to the 
window in order to rest his eyes by looking at the sun. 
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Motor Controlling Apparatus for Every Conceivable Operation 
dams M! C? [i Balfour House, Finsbury Pavement, London. Works-Bedford. 
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MAZDA HOUSE. 


The}preliminary opening of the lamp, wiring and supplies 
branch of the B.T.-H. Co. at Mazda House some months back will 
be remembered by most of our trade and commercial readers. 
Now that the upper floors have been rebuilt and refitted after 
the'fire, the fine warehouse and office accommodation in the 


ONE OF THE PRIVATE OFFICES AT Mazpa Hovsr. 


building is available and we were given the opportunity of a 
look round on Monday last. Under the guidance of Messrs. 
Willcox, Coote, Stephens and Shaw, we were conducted through 
the many different departments and were much impressed with 
the effective introduction of the “ Eye Rest ” system of illu- 
mination throughout the building. The situation of Mazda 
House is everything that the electrical trade could desire. It 


SALES COUNTERS AT Mazpa HoUsE. 


is in the centre of a City area which is recognised as the trade 
Mecca for lamps and supplies. For this reason it will quite 
appropriately fill its own niche in the district. | 

The announcement of the introduction of the Mazda drawn 
wire tungsten lamp was made in August last, anda big demand 
for it was anticipated. But the orders so far exceeded 


expectations that extensions, which culminated in the opening 
of Mazda House, were taken in hand. The London demand 
will now be adequately taken care of, and the B.T.-H. Co. will 
carry large stocks of Mazda lamps in all voltages and wattages, 
and will also be able to supply promptly all classes of acces- 
sories necessary for the installation of electric light. 


Mazda House consists of à basement, ground floor, and six floors 
above, with busy thoroughfares on every side except the rear. The 
basement is reserved for glassware and heavy wiring supplies, such as 
steel conduits, lead-covered cables, wood casing, insulators, iron and 
wood conduit fittings and similar accessories. The ground floor is 
equipped with a spacious arrangement of sales counters, where pur- 
chasers can be served with a minimum of delay or trouble. + + 

The first floor is occupied by general offices and these will deal with 
lamp and wiring supplies only, the main offices of the company re- 
maining, as hitherto, at 83, Cannon-street, E.C. On the'second floor 


EXTERIOR OF Mazpa HOUSE. 


are the publicity department, in charge of Mr. Frank Shaw, the illu- 
minating engineering department, conference and travellers’ rooms, 
mailing room, stationery stores, telephone exchange end filing room. 
The third floor is devoted to the stock of cables, wires, flexible and 
accessories of the lighter kind, such as switches, fuses, lampholders, 
&c. On the fourth floor are the carbon lamp stock rooms, giving 
space to Edison carbon lamps. radiator lamps, and the new “Gem " 
lamps which have recently been put on the market. The Mazda 
lamp stock room is on the fifth floor and also the packing will be done 
here, the storekeeper and dispatch departments! staff being provided 
with suitable offices, telephones, &c. The sixth floor will be chiefly 
used as a general storage room and a carpenter's shop for the making 
of packing cases. * 
Mazda House is not only lighted entirely electrically but provision 
is made for the electric heating of private offices ; the cranes are 
worked by electric power and a well-appointed automatic push- 
button electric lift, driven by a B.T.-H. lift motor, runs to every floor. 
The building is protected by an electric fire alarm system, and on 
installation of “ Grinnell” sprinklers is elso equipped with a com- 
plete service of „electric bells and inter-communication telephones, 
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BARE. 


and has its own private telephone exchange with three trunk line 
connections for outside calls. 

The B.T.-H. Co., as we have so often indicated in our columns, is 
urging the necessity for the use of artificis! light in a scientific manner 
and the avoidance of light westage. It has orgenised an illuminating 
enginzering department, of which Mr. F. W. Willcox is the presiding 

enius, which gives expert advice free of charge. and is equipped to 
handle all classes of illumination work. i 


AUXILIARY DIESEL DYNAMOS ON SHIPBOARD. 


We have received an interesting communication from Mr. 
Chas. Day, of Mirrlees Bickerton & Day, regarding the use of 
electric generating plant on board ship, which would remain 
operative in the event of failure of the steam boilers. We give 
below an abstract of Mr. Day's letter :— 

“In the case of the s.s. ‘ Titanic.’ the special construction of the 
ship with boilers in sm:!l groups in separate compartments, appears 
to have enabled the engines driving the dynamos to have continued 
at work long after the collision. In most ships such a collision 
would have almost immediately allowed water to rush into the boiler 
rooms and put out the fires, thus shutting down the engines and 
throwing the ship into d»rkness. The White Star (Co. evidently 
realised this possibility when designing the s.s. ' Titanic, but a 
further development by the seme Company was installed on the 
* Megantic, on beha!f of the White Star Co. and Messrs. Horland & 
Wolff, having for its object the continuance of the Morconi sppara- 
tus, and of a considerable portion of the lights, even efter the whole 
of the steam machinery. below hss been stopped by an occident such 
as that mentioned sbove. In this scheme a 45 B.H.P. Mirrlees- Diesel 
oil engine made by us and directly connected to a dynamo is installed 
on an upper deck, and from the dynamo a separate circuit is taken 
round the ship and connected with lights fixed in the main passages, 
companion ways, saloons, &c. This circuit is also arrenged to 
provide lights in the neigübourhood of the boats, in eddition to 
being connected with the Marconi app»ratus. 

“ The instz!lation on the * Megentic ' is set to work daily a3 derk- 
ness approaches and continues until dsylight, quite irrespective of 


the fact that the steam-driven dynamos are working. This is done 
so as to avoid any rush or hurry to start up the plant in case of any- 
thing happening in the night. Petrol or paraffin engines might be 
suitable for the work, but the oils they use would be quite unsafe on 
board a large ship. and in fact are prohibited by Board of Trade 
regulations. The oil used on the engine is cheap residual petroleum, 
t.e., the heavy residue left from crude petroleum after all the light 
oils have been distilled off. We believe that the arrangement de- 
scribed is a life-saving eppliance of the greatest value, as with ample 
light, boats can be much more quickly and safely launched than in 
darkness or semi-darkness. Also the extended time during which 
the wireless telegraphy apparatus can be worked gives a greater 
chance of help being obtained. The fact that the White Star Line 
has been the first to try this scheme, proves their desire to do every- 
thing possible to secure the safety of their passengers." 


-—- 


ELECTRIC RESTAURANT AT THE SHAKESPEARE 
EXHIBITION. 


Earls Court is being transformed into ‘ Shakespeare's 
England" for the coming season and all London should be 
flocking thither. Mrs. Cornwallis West has cast her mantle 
over the celebrated exhibition grounds, and when it is lifted at 
the opening ceremony on May 9th there will be many surprises 
in store for the public. The Queen’s Head Restaurant should 
be the centre of gravity of the exhibition for both electrical 
men and non-technical visitors, because the whole of the 
cooking will be carried out electrically. Through the courtesy 
Mr. R. 5. Downe, general manager of the Brompton & Kensing- 
ton Electricity Supply Co., and Mr. C. G. Nobbs, technical 
adviser on electric cooking to the B. E.A.M.A. and the Publicity 
Committee, we were afforded a preliminary inspection of the 
restaurant at Earl's Court. The predominating note of the 
whole scheme is co-operation--and in a degree which would 
have been impossible some months ago—between supply 
authority and manufacturer. We will not enter into details 
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at present, but be content with saying that the restaurant 
will cater for 1,000 persons per day, that the catering will be 
of a first-class order and that the whole of the cooking will be 
done within sight of the public. This latter is essential to 
show that there is no deception. Mr. Downe has had all the 
arrangements in hand and has worked wonders in trans- 
forming a dingy building into an attractive up-to-date electric 
restaurant. The opening Press luncheon will be cooked elec- 
trically and served in the Queen’s Head, so that the experi- 
ment will be given a good send-off. During the run of the 
Exhibition the apparatus installed (which is of the domestic 
cooker type and not hotel or restaurant equipment specifically) 
will be subjected to prolonged trials under service conditions. 
Manufacturers and supply authorities will therefore be in 
possession, at the close of the Exhibition, of a 
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rapidly, none of those shown having succumbed under 
the influence of their somewhat strange surroundings. The 


“ Daily Mirror" conducted the tests from purely research 
motives. 


* * * * 


After what we have seen at Mr. Downe's “ B & K.” show- 
rooms and his plans for an attractive restraurant we must un- 
conditionally withdwaw, from his area at any rate, our criti- 
cisms of commercial electricity supply in London. To tell all 
we know would be to reveal secrets, but these must remain such 
a little while longer. We were, however, not a little aston- 
ished at Mr. Downe’s enthusiasm and his optimistic outlook 
upon the future. We should like the writer of Electricity 
Supply memoranda in the “ J.0.G.” to meet him. 


quantity of valuable data upon which to base "a6 S 
further developments. The co-operating manu- 2 THE GAS LIGHT AND COKE COMPANY, | 


General Electric Co. Purcell & Nobbs. 
Siemens Bros. Dynamo Works. Electric and Ordnance, 
Bertram, Thomas. J. & W. Jackson. 
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THE ROUND TABLE. 
(Continued from page 29.) 


The “Daily Mirror" arranged the show on the advice 


ding, ia favour of Gas. 
a space in which about 12 turns of insulated wire 


are placed in a vertical plane at about 1} in. centres. 
These turns are in circuit with an inductance, an advocacy of 
induction coil and mercury interrupter. A vacuum 


thrive. The exact effect on their internal economy 


LOSS OF WEIGHT IN MEAT COOKED. 
Wonderful claims have been made by those interested in the 
electricity lor cooking as to thé alleged greater " saving 
of meat ™ when a joint is cooked by electricity. 


Tai Eru rie E CD ca . 

tioa of moisture in 

tube placed in the space enclosed by the turns "mere oe QE La queues 

glows brightly : it IS in this space that the chicks within the joint the masimum amount of the water contained in 
m > 


HORSEFERRY ROAD, WESTMINSTER, S.W 


OM an 


GAS v. ELECTRICITY FOR COOKING. 


JN view of the misleading statements made by advocates of electricity 


for cooking, the following information will be of interest to the 


thousands of the Company’s consumers who use Gas for cooking. 

RELATIVE COSTS OF FUEL USED. 
Careful tests have clearly proved that (with electricity at 
E . ss only 1d. per unit, aed. gas at 2s. 6d. per 1,000 e. ft.) the relative 
of Mr. Thorne Baker. The birds are " treated " in — couset cooking by electricity and by Gas are as more than 3 to | 


the raw meat, lhis con. be effected «s fully end es easily in e gos oven 
as in an eleciric oven, of [ess than one-third of the cost. 

If it is desired to cook the mest more thoroughly—4e. to 
expel a larger quantity oí moisture—this can easily be done ia a 
Gas oven, but to produce the same result in an electric oves 
the period of cooking must be prolonged to an inconvenient length. 
This is due to the fact that the atmosphere in an electric oven 
remaine moist through deficient ver.tilation. xm 

The Gas oven affords a greater variety of methods of 
than the eléctric oven ; ensures equally economical resuks in regard 
to weight of food cooked : and is eo much more economical ie 
costs, that it is bound to hold the field ia the future es in the past 
as the Housekeeper s Best Friend. 


; the 
Any interested consumer will be shown full proofs of all 
above claims on application to the Compedy’s Chief Office. 


iPleese tarn over. 


. . . king is. 
] dev Reprod f the back of one of the bills of the Gas Light and Coke Co. Electric coo 
j t xplained They do, owever, e elop d rep be three times dearer than gas. Mr. Cash makes it six times dearer ! 
ys not e . 


Printed GEORGE TUOEBA, ot tbe MAnorial, Printing and Publis 
Printed and Pudlisbed by GEORGE TUOKSR, s rin 
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THE ROUND TABLE. 


May 8th : Electric Restaurant opens at Earl's Court (“ Shakes- 


peare's England ").—Fatal Explosion at Stratford-on-Avon | 


Gas Works. 


* x * $ 

We reproduce the following from the menu of the Queen’s 
Head. Electric Restaurant at Earls Court: "Sir Francis 
Drake, the first Englishman to circumnavigate the globe and 
the celebrated Elizabethan naval hero, regularly frequented 
“The Queen's Head” on Plymouth Hoe, and it may be 
assumed that the fare obtained there was the best available at 
the period. Were Sir Francis Drake alive to-day he would 
undoubtedly when visiting London this summer dine at ** The 
Queen's Head " at the Shakespearian Exhibition, Earl's Court, 
where all the cooking is done by electricity. The superior 
fighting qualities of the modern Dreadnought over Drake's 
renowned ship the " Golden Hind," are comparable with the 
superior qualities of food cooked by modern electrical methods 
over those which obtained in his day and since." 

* * * * 

The ** Journal of Gas Lighting " has a short memory. After 
we had challenged Mr. Cash's test figures we asked that Mr. 
Grogan's visit should be made the occasion for a repetition of 
the so-called impartial tests of Tricity and gas cookers, and 
with Mr. Christie and his assistants on the one hand and Mr. 
Cash and his assistants on the other. We cannot conceive of a 
fairer method of checking figures into which errors, since 
acknowledged, had entered. Apparently quite ignorant of 
or oblivious to the justice of this proposal, our contemporary 
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more satisfactory to all parties, and it is for us to express 
astonishment at the entire absence of response from the 
Brighton & Hove Gas Co. to our own proposals. Perhapsour 
importunate contemporary can explain. Further, we issue a 
reminder that although Mr. Cash's test figures were originally 
published in the * Journal of Gas Lighting," it was in our own 
columns that the error for which Mr. Cash now apologises was 
first pointed out. 
x * x 
The domestic ozonizer evidently does not appeal to the 
‘Gas World," which makes it the subject of a tirade against 
electric ozonizers in particular and electric supply undertakings 
in general. It is not often that our sedate contemporary heats 
up to the extent of such expressions as " the electric cooking 
imposture, barred from all domestic validity (whatever this 
may mean) by the impossibility of providing for a sufficient 
supply of hot. water," we encounter the same “ make believe 
à we allude to the home production of ozone." ‘* Bun- 
kum " is another unbecoming term which is made use of. In a 
letter addressed to our contemporary the manager of Ozonair 
(Ltd.) begs leave to correct the impression that domestic 
ozonizers cost £13, and refers to types as low priced as £6. 15s. 
He also upbraids the editor for his undue haste in proceeding 
" to build up what you hope to be a scathing denunciation of 
something because it is electrical." A courteous invitation is 
then extended to the editor to actually inspect an ozonizer at 
the earliest opportunity. ^" And so say all of us." 
* * * * 
“Its an ill wind, &c." and already there are evidences of the 
* Titanic" disaster having a reflex benefit on the maker ‘of 


x 


7 now accuses Mr. Grogan of running away from its own sugges- 
tion * of having the tests repeated with the same appliances electrical plant for ocean-going vessels. The calamity has 
by the same members of the staff and then attesting his satis- brought to light numerous deficiencies in the electrical equip- 

i faction as to their accuracy." With every respect to the ment. It is evident that immediate steps will be taken to 

put things on a more satisfactory basis. 


~“ Journal of Gas Lighting," we regard our own proposal as the 
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Standard Mining Switchboard 
suituble for pressures up to 3,300 volts 
All live parts inaccessible. All working parts under oil. 
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ELECTRIC COOKING NEWS. 


GRocan aT PopLAR.—Under the auspices of the Poplar 
Borough Council electricity department “ Tricity " Grogan 
carried out a four days’ electric cooking campaign last week at 
Bromley Public Hall and Poplar Town Hall. Although the 
district is a poor one, the amount of enthusiasm created by the 
lectures would have done credit to a West End area. The 
usual demonstrations with the “ Tricity ” apparatus were 
made, and the audience were convinced of its capabilities for 
all ordinary and extraordinary household cooking purposes. 
In order to encourage the Poplar public to use electricity both 
for hghting and cooking, an admirable scheme has been 
arranged by Mr. J. Horace Bowden, the borough electrical 
engineer. This relieves the householder of all initial wiring 
cost, and enables him to obtain the advantages of electric 
lighting and cooking straight away. From some printed par- 
ticulars which are circulated in the district we gather that a 
six-roomed house will be wired for seven lights and a “‘ Tricity 
cooking outfit. A fixed charge of £5. Is. 8d. per annum is 
made, plus a nominal rate of jd. per unit for all energy used for 
lighting and cooking. A sample quarterly bill is included in 
the literature referred to, and this works out at £2. 8s. 2d. s 
the basis of 5 units a day for lighting, plus a proportion of the 
fixed charge. We understand that a large number of Dn 
has resulted from the cooking demonstrations given last week. 


HTON.—We have been supplied with a copy 
of pon n loa Herald " by Mr. J ohn Christie, rapa e 
ager of the Brighton Corporation Electricity . d ; 
and Ì S Chis we notice a letter from Mr. Cash, in which be climbs 
do un the extent of a unit in the figures given in one of his 
jene ial tests. We reproduce Mr. Cash's letter below iem 
pie ic from Mr. F. S. Grogan contained in your S Ps 
Apa 27 s had pe attention, and I have had repeated test No. 2, to 


oT j p toke E D that the quantity of current used should have 
ave franki i 


j the part of one of the 
j d not 2:7 units—an error on 
been 1:7 units, an 
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operators, for which please accept my apologies. But the result leaves 
the question of cost in this test still in favour of gas; the cost of elec. 
tricity being 1-7d., against 0°81d. for gas. The other figures given stand 
unchallenged. 

I trust this statement will remove any doubt in Mr. Grogan’s mind that 
the company have deliberately published false statements to try and 
mislead the public.— Yours, &c., 

JOSEPH C‘asH, General Manager, 
Brighton & Hove General Gas Co. 


Immediately below this letter is another which deals with 
further inaccuracies on the part of Mr. Cash’s assistants, and 
requesting that these also should be put right. We reproduce a 
portion of this letter, as being of considerable interest :— 


SIR : With reference to the letter “ contributed ” to the “ Herald " of 
S.iturday, April 20, containing extracts from a series of tests supplicd to 
the ‘ Journal of Gas Lighting " by the local gas company, Mr. F. $. 
Grogan in his reply charged the gas company with certain inaccuracies, 
and challenged them to prove the electricity consumption therein re- 
corded. : So far so good ; but this only disposes of one point. 
There are still other inaccuracies ; and to spare your space it may meet 
the purpose bet. er if the figures are given as they appeared, so that your 
readers may judge for themselves without being influenced by partisan. 

 TEsT No. 3. 


Particulars. “ Tricity.” Gas. ! Difference. 
Ovens started. ............... 3:9 p.m. ... 3:5 pm... — 
Ginger cakes put in ......... 3:32 p.m. ... 3:35 p.m. ... 3 min. 

PS » taken out .... 3:55 p.m. ... 4:0 p.m. ... 5 min. 
Scones put in.................. 3:51 p.m. ... 3:18 p.m. ... 33 min. 
» taken out ............ 4:14 p.m. ... 3:35 p.m. ... 39 min. 
Total time taken  .......... l h. 9 min.... 55 min. . 14 min. 


In the first operation it will be seen that the ginger cakes win in 
“ Tricity " by 2 minutes. The total time given as l hour 9 minutes for 
“ Tricity " should have been 50 minutes. The difference between 3:35 
and 3:5], the time given as commencement of second operation, should be 
adjusted to the credit of “ Tricity.” Will Mr. Cash also please correct 
this? Will he also kindly explain the time values given in the “ dif- 
ference "' column, as these inaccuracies also apply to the other tests, and 
if corrected now will obviate a protracted correspondence.— Yours, &c., 


VERACITY. 

In the same issue of the “ Brighton Herald ” is an announce- 
ment that the Lighting Committee have approved of Mr. 
Christie’s recommendation for the hiring out of cookers. In 
the course of his remarks Mr. Christie pointed out that the 
ordinary householder will not invest £10 or £15 in the purchase 
of cooking apparatus, and if steps were to be taken to encourage 
electric cooking a hiring scheme of some kind should be put 
into force. The proposal made was to hire the indestructible 
portions of the apparatus, such as heating elements, ovens, 
grills, greasepans, &c., at an annual rental of 20 per cent. of the 
list price, payable quarterly in advance. This would leave the 
consumer to provide such cooking utensils as kettles, stewpans, 
&c., The committee agreed to the expenditure from the 
reserve fund of £250 to purchase 25 cookers. We shall follow 
Mr. Christie's enterprising move with interest. 

ELECTRIC COOKING ON RAILWAY TRarNs.— Electricity has been applied 
in a new way to increase the comfort of railway travel by the introduction 
of electrie cooking devices on the dining-cars in certain fast trains 
between Chicago and the North-West. A feature of the service is that. 
the passengers are encouraged to display their culinary skill. Connection 
to the lighting current of the train, which is supplied by a steam turbine 
generator set, is made as an outlet at every table, to which the usual 
device—frying-pan, water heater and egg boiler, chafing dish, tea 
kettle, toaster, coffee percolator—are connected. Apait from the 
diversion of thus varying the monotony of a long railway trip, food pre- 
pared in the kitchen is maintained in good condition by electrically- 
heated receptacles.—'' Dundee Courier." 

ELECTRIC RESTAURANT IN NomwicH.— The rapid advance 
into favour of the use of electrical energy for cooking purposes 
is evidenced by the avidity with which restaurant keepers are 
taking up the subject. The latest of these to adopt e 
cooking is Mrs. Pillow, proprietress of Prince's Restauran " 
London-street, Norwich, who, we learn from the aie 
Evening News," is the first in the city to entirely meee : ni 
tricity for kitchen purposes. Mrs. Pillow has been supple i 
the Corporation electricity department with a comp 
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Ihe Electric & Ordnance Accessories Company, 
LIMITED, 


SUPPLEMENT to “ The Electrician,” May 10, 1912, 


Proprietors, VICKERS Limited, 


Have 
found 


departments :— 


pleasure in announcing that owing to their rapidly increasing business they have 
It necessary to considerably extend the manufacturing facilities in the undermentioned 


Direct Current Dynamos and Motors up to 50 B.H.P. 
Drum Type Controllers, including the VICKERS Motor Control Pillar. 
Eclipse” Electric Cookers, Cooking and Heating Appliances, Convectors and 


Radiators, &c. 


Insulators and Porcelains as manufactured at our Hanley Works, including lighting 


accessories. 
“Timken” Roller Bearings 


These extensions, when entirely completed, 


business being handled, and the 
their regret that in certain cases 
stances, were unavoidable. 


Head Offices and Works: 


Cheston Road, 


Percelain Works: 


Slippery Lane, 


{I 
5 


“ Tricity " cooking outfit, and much interest in the district is 
being taken in the enterprise. The apparatus was put into 
operation a few days ago, under the charge of Miss Padley, who 
demonstrated the convenience and cleanliness of the system to 
those present. Mr. F. M. Long, the city electrical engineer, is 
Seriously taking up the subject of electric cooking, and he 
anticipates à large cooking 
load on his mains in the near 
future. 


HENLEY'8 AERIAL LIST. 


A well-printed and illustrated 
list dealing with. their. aerial 
cables and suspenders has 
been issued by W. T. Henley's 
Telegraph Works. The types 
of cables dealt with include 
bare, single braided, taped 
and single braided, double 
braided and triple braided. 
Particulars are also given of 
steel suspension wires. The 
Henley suspender has already 
been described in our columns, 
but the adjoining illustration 
will serve to remind our 
readers of its chief features. 
The suspender has a flat bear- 
ing on the cable, it is in one 
piece and without loose parts, 
and the hook is easily detach- 
able from the bearer wire. 
Copies of the list are obtain- 
able on application. 


will allow of a much larger volume of 


Company wish to take this opportunity of expressing 
delays in delivery have occurred which, in the circum- - 


Aston, Birmingham. 


Hanley. 


PREHISTORIC PEEPS. 


Mr. Penny said some little time ago he attended an exhibition 
of the electric light by Mr. Werdemann. . . . . It was not, he 
said, a light which any man could put about his house and 
leave in the care of his servants. There could be no store 
of electricity, and the instant the engine ceased to work from 
any cause or accident all the lights would be gone. These 
two points convinced him that gas shareholders had no need 
to trouble themselves very much. Mr. H. S. Stephenson 
thought there had been a great deal too much said about the 
electric light. Although it might come into operation under 
certain circumstances and in certain situations, as at present 
developed it was totally inapplicable to private light. No 
doubt, people would say, “ But, look at the progress of 
science.’ He was one who bowed down to science, and would 
not be surprised at anything it might do in the future. He 
was quite ready to admit that at some distant day electric 
lighting might become general; but it might be that at some 
remote period men might fly, and that telescopes might be 
so improved as to enable us to see a fly on the back of a cow 
in the moon. All these things might be possible, but they were 
a long way off. 

(Extract from report of General Meeting of the Bombay Gas 
Co., THE ELECTRICIAN, November 30, 1878.) 
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Every Conceivable Operation 


Adams M* C* I3 Balfour House, Finsbury Pavement, London. Works-Bedford. 


CROMPTON’S ANNUAL CONVERSAZIONE. 


~ The Arc Works Engineering Society held its seventh annual 
conversazione at the Club House, Writtle-road, Chelmsford, 
on Friday evening last. The gathering was a pronounced 
success, a fact which was largely due to the company’s including 
. ladies for the first time in the history of the society. The 
secretaries, Messrs. McCallum and Shoults, are to be compli- 
mented on the excellence of the arrangements and the decora- 
tion of the room, and Mr. C. Lucey on the varied character of 
the musical programme. The latter was mostly contributed 
by amateurs. Mr. A. G. Collis sang ; Mr. T. E. Gatehouse, to 
use his own expression, * wielded the bow," and was accom- 
panied on the piano by Miss Evelyn Thornton; Miss Eva 
Hodgson rendered several songs with pleasing effect; Mr. 
Percy Phillips was vociferously encored for his humorous 
items; and Mr. W. E. Warrilow contributed " An Electrical 
Encyclopedia ” and a "lectrical lyric by G. B. Barham entitled 
“ A Dynamo Legend." The audience appeared to thoroughly 
appreciate the efforts of these various artists. During the 
interval premiums were presented by Mr. A. J. Hodgson to 
Messes. Hughes and Foxlee for meritorious Papers before the 
Engineering Society, and the visitors were entertained by a 
number of electrical and mechanical demonstrations and 
experiments. These were briefly explained by Mr. C. H. Wright 
before the interval. In the absence of Col. R. E. Crompton, C.B., 
the chair was taken by Mr. A. J. Hodgson, the works mana- 
ger. The company included Mr. Claude Crompton, Mr. E. 
Reeves (secretary), Mr. H. Burge, and other members of the 
London and Chelmsford staff. 

As was the case last year, we were courteously conducted 
through the works and given an opportunity of inspecting some 
of the plant in process of manufacture. We noticed inter alia a 
number of 500 H.P. d.c. motors on order for a dockyard in the 
West of England. These are for coupling to air compressors, 
and will run at speeds varying from 140 to 265 revs. per min. 
with shunt regulation. The control is automatic from the 
compression tanks. A number of capstans for one of the 
British railway companies were in process of construction, and 
these were noticeable for the absence of control gear, the place 
of this being taken by a clutch mechanism which admits of the 
a.c. motors being run up light by a simple star mesh starter. A 
quantity of special machines for Marconi wireless field equip- 
ments were also undergoing construction or test. C.M.B. 
balancers in various stages of manufacture were in evidence, 
and among these was a special machine for the Marylebone 
Borough Council, and a three-wire balancer kiosk for the 
Bridlington Corporation. The latter 1s fitted with automatic 
switchgear which allows of the balancer being started up ie 
the centralstation. Once started the machine will is " à o 
any attention. The kiosk is of cast iron, and will be erectec 


on an island in the roadway. 
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THE MUMPS LAMPHOLDER. 


A very " natty " lampholder has been sent to us by Messrs. 
Day & Co., of Oldham. The porcelain interior is in two un- 
equal parts, and from the larger the only exposed contacts in 
the device, namely, the plungers, project. The two plungers 
screw into extensions of the binding screws for the flex, and they 
hold the two porcelains together. There is an efficient cord 
grip, and the flexes are completely separated after entering the 
porcelain. The interior of the holder is free to move axially 
within the shell, so that the distance between the plungers and 
the contacts on the lamp cap can be varied by the adjustment 


EXTERIOR AND INTERIOR VIEWS or rue Mumps HOLDER. 


of one of the rings at the flex end of the holder. If these rings 
are run down hard after the insertion of the lamp a positive 
locking action is obtained. By providing an adjustment of 
the pressure contact between the plungers and the lamp this 
lampholder solves a problem which has been before the in- 
dustry for many years. 
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-ELECTRIC POWER IN THE FUR TRADE. 


[m 


NEB : . 

Messrs. George Rice, Ltd, have the reputation of being the very 
best seal-skin dyers in the world, but whilst they do an enormous 
business in dressing and dyeing they are not manufacturing furriers 
devoting the whole of their energies to specialising in the dressing 
and dyeing business. l 

One of the processes in use necessitates the drying of skins after 

dyeing and hydro-extractors are used for this purpose. Five of 
these are used and three are electrically driven and two steam 
driven. The former machines are fitted with overhead brackets 
carrying 5 H.P. Westinghouse vertical-spindle two-phase induction 
motors operating at 200 volts and 50 cycles off the West Ham 
. Corporation ‘mains. Two of the motors run at 1,400 revs. per min., 
hut one of the hydro-extractors is slightly larger in diameter, and is 
driven at 940 revs. per min. The extractors vary slightly in size, 
hut ł cwt. of wet skins may be taken xs the approximate capacity of 
each. 

The time required for drving the skins varies widely with the 
moisture contained, the dryness desired. the amount of skins in the 
extractor, and the nature of the skins. The motor spindles drive the 
extractor spindles through jaw-clutch couplings which are so fitted as 
to allow an eighth of an inch or so latera! play, since the motor 
spindles must revolve directly centrally, while the centrifugal 
spindles quickly wear their bushing and bearings owing to the varia- 
tion of the mass centre of the load, and would therefore tend to cause 
undue wear of the motor bearings if this play were not allowed. 
One of the steam-driven extractors is belt driven from a vertical shaft 
steam engine, and the other is under-driven by means of friction 
drums, but both these are to be converted to electric drive by 
equipping them with Westinghouse motors similar to those already 
referred to. Current in the West Ham district costs ld. per unit. so 
. that the cost of opere*ion by clectric motor drive is small. “ Even 
if the motors cost twice as much as the steam drive," said Mr. Rice, 
in a recent interview, " we would not have steam engines put in 
again." 


Motor, 


where 
stalled. 


period. 


APPARATUS AT “ SHAKESPEARE'S ” ELECTRIC 
RESTAURANT, ZARL'S COURT. 


Further to the particulars which we published last week of 
the Electric Restaurant, which the Electricity Publicity Com- 
mittee has got together in co-operation with the B.E.A.M.A., 


CanviNG TABLE AND Hor CUPBOARD AS INSTALLED AT THE 
EARL’S COURT ELECTRIC RESTAURANT, BY PURCELL & Noss. 
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* Scholey '' 


you purchase an ALL 


are unknown 
Machines are in- 


your — disposal— 
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we now give details of the apparatus supplied by the co- 
operating firms. à 


The Electric and Ordnance Accessories Co., Ltd.— 
Boarding-house cooker, 13 kw. ; 2domestic cookers, 
54 kw.; 1 carving table and hot cupboard, 4 kw. ; 
1 grill, 5 kw.; 1 toaster, 6 kw.; 1 6-gallon circular 
boiler urn, 3 kw. ; 1 10-gallon hot water urn, 4 kw. 

The General Electric Co., Ltd.—2 Domestic cookers, 
6 kw. ; 1 grill, 4 kw.; 1 brisket boiler, 33 kw. ; 1 
3-g^llon hot-water urn. 2 kw. 

T. & J. Jackson. Ltd.—1 Grill. 6 kw. ; 1 double 
cooker with six boiling rings, 13 kw.; 1 special 
boiler, 4 kw. ; 1 small domestic cooker, 4-5 kw. 

Purcell & Nobbs.—1 Domestic cooker, 6-5 kw. ; 
1 fish and potato frier, 7-5 kw.; 1 carving table 


and hot cupboard, Skw.; 1 egg poacher, 
2-5 kw. 


Siemens Bros. Dynamo Works, Ltd.—1 Domestic 
cooker, 7 kw. ; I double urn, 2-6 kw. ; 1 café au lait, 
0-86 kw.; 1 coffee and milk urn, 2-6 kw. ; 1 10-gallon 
hoiler with steamer, 7 kw. 

Bertram Thomas.—1 No. 1 electric cooker, 4 kw. 

Ferranti Limited.—1 Small oven. 0:8 kw. ; 1 duplex 
boiling plate, 1-6 kw. ; 1 single boiling plate, 0*8 kw., 
and accessories. 

A quantity of this apparatus is in actual use 
to supply the needs of the restaurant kitchen, 
and some of it is on show in the dining room. 
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FERRANTI LEVER-OPERATED SWITCHGEAR. 


In a new list of Ferranti switchgear some interesting par- 
ticulars are given of the company's lever-operated gears. The 
two elements of the gear are (1) a powerful handle lever system, 
installed close to the attendant and connected to one end of the 
driving rods and bell cranks, and (2) an oil switch of high break- 
ing capacity, situated in a cell or “ cubicle " and attached to the 
other end of the driving gear. Fig. 1 shows the handle gear 
mounted on a low-tension, flat-back control board installed on 
a gallery, and the extra-high-tension oil switchgear located in 
brick cells below the gallery. The feeder trifurcating box is 
situated inthe cable trench. Single cables are taken from it, 
through ducts in the foundations, to the current transformers. 
Bare copper rods pass through long porcelain wall and slab 
insulators and connect the current transformers to the oil 
Switch, the oil switch to the duplicate sets of isolating switches, 
and these switches to the ’bus-bars. The secondaries of the 
current transformers are connected to terminal boards in the 
current transformer cells, and a steel wire armoured multicore 
cable is led downwards from these terminal boards through 
pipes in the foundation, and then up to similar terminal boards 
in suitable positions behind the control panel. 
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The handle gear may be non-automatic fixed handle, or 
automatic free handle. In Fig. 2 the first panel includes the 
complete handle gear for switches which control the high and 
low-tension windings of a 1,000 k.v.a. 20,000— 3,000 v. three- 
phase power transformer protected by Merz-Price gear. The 
signal lever in the housing bolted to the sub-panel and the floor 
operates a 20,000 volt three-phase switch, located in cells built 
in a room on the floor above. The handle immediately above 
it 1s connected to a 3,000 volt switch located in other cells 
alongside the first. The trip coils of the two sets of handle gear 
are connected in series across a system of Merz-Price current 
transformers in the primary and secondary windings of the 
power transformer, and the two switches are tripped simul- 
taneously on the occurrence of a fault. There is a small ae 

le knife switch immediately above the 3,000 volt switc 
handle which is connected in series with the n ee is 
used to interrupt the trip circuit at the moment of switching on. 
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It was considered possible for momentary heavy out 
currents to circulate at this instant, and to cause inc 
by tripping the switches. Induction ammete 
are mounted above the knife 
ordinary summation panel to 
power transformer. 


The non-automatic handle gear is made in two patterns. 
The first is designed for use on circuits, which have to be Syn- 
chronised, and has three positions: “ Off,” * Intermediate ” 
and “On.” It is not possible to move the handle from the 
“ Off " to the “ On ” positions in the short time required for 
successful synchronising ; therefore an intermediate or “ half- 
cock ” position is provided, and the handle is set at this, until 
synchronism is attained, when it may be moved easily and 
sharply to the “On” position and the switch closed. The 
handle gear is enclosed in a cast-iron frame with a cast-iron top, 
and sheet-iron or perforated metal sides. A powerful bell- 
crank handle lever, similar to a railway signal lever, is mounted 
on a fulcrum in this enclosure, and the polished handle passes 
through a slot in the cover. The cover is provided with pro- 
Jections at the “Intermediate” and “On” positions. A 
spring grip lever drops behind the projections and retains the 
handle at these positions. In addition, a lever is mounted in 
the lower portion of the case and passes through the front cover, 
where it terminates in a pedal. A projection on the pedal lever 
encounters an extension of the handle lever, when the switch 
is at the “ Intermediate " position, and prevents further move- 
ment. When the pedal lever is depressed, the handle lever 
may be moved to the projection at the “On” position. The 
handle is held in this place by the spring grip lever, and by a 
small spring catch mounted on one side at the top of the case. 
The catch terminates in a knob, external to the housing, and 
the handle may be shifted from the “On” to the ^ Off” 


position, when the knob is pulled and the grip lever is lifted to 
clear the projections. 


-of-balance 
onvenience 


rs on each phase 
switch. The second panel is an 


measure the total output of the 


The second pattern non-automatic handle gear is for circuits 
which do not require to be synchronised. There is no spring 
grip lever, 


pedal lever and intermediate projection on the 
housing, and the handle lever is moved at one operation from 
the “ Off” to the “On” position. The toggle links of the 
switch are arranged so that they pass their dead centres when 
the switch is closed. There is no tendency for the switch to 
fall back and break circuit, and the Spring catch prevents 


accidental movement of the handle. List H.120, Section 4, 
contains further particulars 


CURRENT TRADE LITERATURE. 


“ ErEscA " COOKING AND HEATING APPARATUS. — The new cooking 
and heating list of Falk, Stedelmenn & Co. will be of interest to 
station engineers and electrical contractors who are in a position to 
push apparatus ef this character. The list contains perticulars ot 
individually heated utensils such as kettles, jugs, seucepans, frying 
pans, milk boilers, coffee percoletors, &c. Boiling pens and water 
urns are also included. A variety of styles in hotplates is offered and 
elso a breakfast cooker 18 in. by 10 in. by 7 in., which comprises a 
6 in. two-heat boiling plate ond e 9 in. by 9 in. grill having a total 
energy consumption of 1.800 wetts. 'Two patterns of heavy cast- 
iron ovens are included ; the smaller one hes internal dimensions of 
12 in wide, 123 in deep and 19} in. high. The oven has three heats. 
full heat 2 kw., helf heat 1-3 kw., low hect 700 watts. There are two 
three-heat boiling plates, t&king 800 watts, 400 watts and 200 watts. 
end also a one-heat 900-watt grill. This is offered complete with 
accessories for £15. A larger size is listed which is fitted with three 
hot plates. The list concludes with details of & variety of peace 
irons. Copies cen be obtsined on application to the company at 
Ferringdon-road, Lor.don, E.C. 
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SUPPLEMENT to The Electrician," Mag 10, 1912., 


Of Importance to Railway Engineers. 


"INVESTIGATION 
MEANS ADOPTION." 


Meera Eheciric 


TELEPHONE SYSTEMS FOR 
SIMPLIFIED RAILWAY WORKING 


The prestige of your line merits a careful investigation of our new 


TELEPHONE TRAIN DESPATCHING SYSTEM 


Practical Working Demonstration may now be viewed in 


London. 
neers to write Refere 


We cordially invite all responsible Railway Engi- 
nce H., and 


arrange an appointment. 


WESTERN ELECTRIC COMPANY, Limited, 


TELEPHONE AND CABLE WORKS, NORTH WOOLWICH, LONDON. 
Birmingham, Cardiff, Glasgow, Leeds, Sydney, Johannesburg, Buenos Aires. 


Miesten Lhetrie Works. 


‘Phone—3840 East. 


* EYE-REST ^ FITTINGS, 


The artistic, economic and hygienic 2dvantages of indirect lighting 


are becoming widely recognised, 


SINGLE Licur B.T.-H. ** Eyg- 
Rest” FITTING. 
10-in. Carton Pierre Bowl. 


shades which do nothing but abso 


and a folder on the subject comes 
from the B.T.-H. Co. at an op- 
portune moment. 

** Eve-Rest " fittings are sup- 
plied with either “Carton 
Pierre " or meta! bowls, and in 
a number of different finishes. 
The outward appearance is ar- 
tistic, end inside the bow] is fixed 
on? or more reflectors, according 
to size of bowl and number of 
lamps used, and the light is first 
thrown on to the ceiling and 
thence reflected evenly over the 
room. The reflector used, known 
23 the “ X-ray," is made of cor- 
rugated silvered mirror, and is 
highly efficient. . 

Properly installed, the B.T.-H. 
'* Eye- Rest " system gives a flood 
of uniform and agreeable illumina- 
tion, free from glare or streakiness. 


IDEAL HOME LIGHTING. 


. The Ideal Home Exhibition at 
Olympia is now over, but the 
organisers who built, decorated 
and furnished the ideal house in 
an extremely beautiful and con- 
venient manner seem to have; had 
no ideas of illuminating engineer- 
ing. The glare accentuating conic 
opal shades and some common 
patterns of so-called ornamental 


rb from 20 to 50 per cent. of the 


available light were little short of execrable. Indirect or “ Eye- 


rest " lighting, with lamps hidden in suspended metal or plaster 
bowls containing powerful upturned reflectors, gives an admirably 
distributed and mellow illumination which ought to have made the 
system irresistible to the domestie idealists who arranged this 
exhibition. The least we can hope is that the organisers of the next 
exhibition will have learned meanwhile to appreciate the importance 
of efficient lighting in the domestic scheme. 


——————— ee. 
- — = 


INSPECTION TEE BOXES. 


A special form of Inspection tees is now being introduced by 
Simplex Conduits Ltd., for installations where the tubing is run under 
the floor boards and laid across the joists with a short drop to the 
ceiling rose or light point in the room below. These tees are some- 
what smaller than the standard circular boxes, thereby effecting some 
saving in cost, at the same time providing for a convenient Inspection 
opening from which the wires may be threaded or pulled into the 


SIMPLEX Ter Box. 


tubes. They are sufficiently large to allow of a joint being made be- 
tween small wires also. The tee piece is provided with a spring-in 
lid. The illustration shows the method of application in practice, 
looking from the floor above that in which the light point is fixed, the 
tubing being let into the joist and fixed with an ordinary crampet. 
Care should be exercised in cutting “ ways ” in joists for the conduit. 
to lay in; only a small factor of safety in the strength of joist is 
allowed for and this is seriously reduced if too much cutting away is 
done in erection. 
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EVERYTHING ELECTRICAL. 


Owing to extreme pressure on our space we have been unable to 
give our readers some idea of the new form of the G.E.C. complete 


GENERAL VIEW oF THE G.E.C. BovNp CATALOGUE VOLUMES, WITH 
CABINET. 


catalogue, We now reproduce what is an admirable illustration” of 
the four handsome bound volumes and neat file case together with 
the cloth covered wooden cabinet in which the whole set of publica- 
tions is contained, 


Printed and Published hy GEORGE TUCKER. at tbe Biitorial, EI. 


ARMSTRONG, STEVENS & SON, L7? 


WHITTALL STREET, 


BIRMINGHAM. 


PRICE LIST ON APPLICATION. 
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ELECTRIC SPEEDOMETERS. 


Messrs. Scholey & Co. inform us that they have been appointed 
sole agents for this country for the Electric Speedometer Co., of 
Boston, U.S.A. With these instruments the troublesome flexible 
shaft used with mechanical drive is replaced by an armoured flexible 
twin conductor. A small magneto is driven either by belt or gearing. 
and the indicating instrument, which is practically a voltmeter, is 
placed at any desired distance away. Messrs. Scholey & Co., of 151, 
Queen Victoria-street, London, E.C., have complete bulletins on the 
subject of these speedometers, and copies will be forwarded on request. 
They may be obtained in a variety of types for registering the speed 
of machinery, motor cars, aeroplane engines, steam turbines, &c. 
The construction appears to be quite substantial, and the instru- 
ments should withstand more than ordinary wear end tear. We 
shall deal further with these instruments in our next issue. 


THE TIRRILL REGULATOR. 


In our issue of April 26, on p. 26, we referred to 2 new pamphlet on 
the Tirrill regulator issued by the B.T.-H. Co. The last sentence, 
which read as follows: ‘One of the most instructive of the illus- 
trations is that showing the reguletor for an cutomatic reversible 
booster, and this particular form is fitted with no fewer than 12 relays." 
may have given the impression that this particular regulator is à 
complicated piece of apparatus. We understand, however, that there 
is only one relay, which has two pairs of contacts, in the regulators 
for battery booster control. The illustration to which we referred 
as having 12 relays as a matter of fact showed 12 pairs of contacts. 
We regret that a wrong impression was likely to be given by the 
previous notice. The Tirrill regulator has proved its reliability 
during many years of active service in central stations in all parts 
of the world. 
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THE ROUND TABLE. 


After Glasgow (June 10-14) the Deluge—Harrogate (June 
17-21). 


«X * AX * 


The up-river, seaside, country pub and village green outings 
of the electrical manufacturers, supply stations, contractors, 
factors and the “ bhoy " sections of the industry will shortly 
be in full swing. Already we observe several looming on the 
horizon. With co-operation so much in the foreground, we 
may have the B.E. A.M.A. arranging a combined outing of the 
drawn wire and squirted lamp makers; just by way of a 
beginning, the aforesaid processes to be exchanged for the 
occasion. 

* * * * 

Fan factors, importers and makers are announcing their 
readiness to supply cooling breezes at small cost. At the 
moment of writing there is, we understand, some doubt as to 
whether fan-radiators or radiator-fans will be supplied. 

x * * * 


The coal strike brought many prophets from their hiding 
places, and substitutes for black diamonds could be got at any 
price. One optimist foresaw the shutting down of the coal 
mines as a result of the universality of the wind dynamo. All 
our open spaces on the highlands were to be covered with acres 
of windmills,each with its (presumably) direct-coupled alternator 
and all coupled automatically to a common transmission line. 
* Why not ? " 

* * * * 
It is quite a common opinion in the trade and among station 


engineers that the arc lamp and even the flame are lamp is, 


dead. Metal lamp makers have, of course, encouraged this 
belief, and arc lamp makers have done little or nothing to 


OSRAMS 


with Drawn-wire Filaments 


LATEST TYPES. 


100-135 Volts .. 11 Watt. 
(Approx. 10 c.p.) 


200-060 ,, .. 20 Watt. 
(Approx. 16 c.p.) 


Large Stocks Now Ready 
for Immediate Deliveries. 


Write for Particuiars. 


MAY 17, 1912. issued 


displace it. Without taking one side or the other this seems to 
us rather premature to dismiss the arc hurriedly from the field 
of practical illumination. Already we hear that street lighting 


by metal lamp clustersis not all that it has been made out to be. 
* x * * 


The Press function at the Electric Restaurant (the '* Queen's 
Head `), Earl's Court, on the occasion of the informal opening 
of the ** Shakespeare's England," was a most flaccid affair. We 
had received a pressing invitation to attend from the Publicity 
Committee, and upon our arrival we expected to find the repre- 
sentatives of that body preening themselves upon their “fine” 
display of cooking ovens and appliances. At least we thought 
they would have met the mightier-than-the-sword men and 
descanted on the epicurean joys of electric cooking. The only 
official having sufficient courage (we had almost said courtesy) 
to partake of the electrically cooked meal (which, by the way, 
did immense credit to his organisation) was Mr. Mostyn C. H. 
Clinch, manager of the Home Delicacies Association. The 
Committee missed a splendid opportunity, with the British 
Press under its hand, of putting in a good word for electric 
cooking. 


The Albert Hall is, perhaps, not so well known as it might be. 
The building is not of an ordinary character, nor is it useful for 
ordinary meetings. It is, however, admirably adapted for showing 
the good and bad points of the electric light. and thus was suited 
for an exhibition of electric light apparatus which included many 
machines and lamps actually in working order. Mr. Preece, in his 
inaugural lecture, truly said that the exhibition was as unique as 
it was comprehensive. All the best known lamps and machines 
were exhibited. [THE ELEcTRICIAN, May 17. 1879.] 


Ss 


SUPPLEMENT to “‘ The Electrician," Mag 17, 1912. 


| SIEMENS 


TABLE AND BRACKET 
FANS | 


FOR 
CONTINUOUS AND 


ALTERNATING CURRENT 
OF 
ALL VOLTAGES 


For particulars write to our Supplies Dept. 
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TELEPHONE INSTRUMENT PROTECTOR. 


A new instrument protector which is being put on the market 
by the Western Electric Co. is of considerable interest, es- 
pecially to the telephone engineer. The special feature is the 
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TELEPHONE INSTRUMENT PROTECTOR, 


8 'If-soldering heat coil, an ingenious device which obviates the 
trouble of replacing the coil after it has been operated. It 
consists of a coil carrving a star wheel which holds a contact 
spring in place. A flow of current through the coil melts a 
fusible solder and allows the star wheel to turn, and thus 
release the spring and break the circuit. In a few seconds the 


solder sets and contact spring may be replaced, providing the 
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SIEMENS KETTLE WITH RENEWABLE ELEMENT. 
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fault has been cleared. In addition to the heat coils there are 
the usual carbon block cut-outs with mica separators, and also 
fuses, all compactly arranged on a porcelain base 3] in. by 
23 in. only with cover. Protection is given against sneak 
currents (small currents which cause damage after protracted 
flow), moderate currents, such as in electric lighting mains, 
high-tension current up to 600 volts, and also lightning. The 
protector is not suitable for pressures above 600 volts, although 
quite effective against lightning, due to the fact that the latter 
has very high voltage but little energy, and the carbon cut-out 
is operated immediately and the energy all expended. The 
conditions are different in the case of power circuit of, sav, 
1,000 volts, as a sufficiently heavy current may flow to maintain 
the arc across the carbons. 

The heat coils and fuses are in series with the carbon cut-outs 
looped across the lines (with centre points earthed) between 
fuses and heat coils. The necessity for both fuses and heat 
coils is apparent if we suppose that the lines are in contact with 
electric mains. A current will flow through the fuses but not 
through the heat coils, so that if the fuses were not fitted the line 
might be destroyed. The protector is adapted either for 
central battery or magneto circuits, and is also largely used for 
fire-alarm circuits. 


A NEW ELECTRIC KETTLE. 


The problem of the electric kettle appears to be always with 
the heating engineer. ,It has long been the idea to provide a 
kettle with an easily renewable element, because some facilities 
must be afforded for replacing the damage done to the element 
if the kettle is boiled dry or turned on empty. We illustrate 
a new design of kettle which Siemens Bros. Dynamo Works are 
“introducing. It will be seen that by the removal of three 
screws the false bottom of the kettle can be taken off and the 
element renewed or adjusted, as the case may be. The heat- 
ing element is securely clamped to the inner bottom of the 
kettle, and the connections are brought out to separate prong 
terminals. The kettles are made in a variety of sizes from 
1 pint upwards, and the energy consumption ranges from 300 
to 550 watts. The cheapest kettle is 12s., in copper, and the 
most expensive 27s. 6d., in nickel. The first mentioned is a 
l pint and the last a 2 pint kettle. Contractors and station 


rz 
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engineers can obtain further particulars by asking for price 
list 215-2, or the kettles may be seen at the Supplies Depart- 
ment, 38-39, Upper Thames-street, London, E.C. 
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VSM 
VENTILATING FANS 


Direct Current. 


The VSM Desk Fan has for years been recognised 
as the most efficient Fan of its kind on the British 
Market, and the best value offered. 

Supply Authorities and Electrical Contractors are invited 
to requisition their stocks immediately in order to ensure 
prompt delivery to customers. 


We are carrying very large stocks, and can guarantee 
immediate despatch of all orders received, whether 
large or small. 


A supply of Leaflets, L.76, can be had on application. 


The ELECTRIC & ORDNANCE ACCESSORIES Co., Limited. 
Proprietors, VICKERS Limited, 


Aston, Birmingham. 
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VICKERS 


ELECTRICAL PLANT. 


Motors and Generators — | Turbo Alternators. .. Patent Reversing 
of every Rotary Converters. Drive for | 
description. | Motor-Generators. | Planing Machines. | 


Vickers 3-Phase Totally Enclosed Induction Motors, 
Squirrel Cage Type with Ribbed Covers. 
———————— — —ÁEm 


RIVER DON WORKS, 


VICKERS Limited, SHEFFIELD. 
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AN ENTIRELY NEW TYPE OF 
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ISENTHAL & CO. (*?*) 
DENZIL WORKS, NEASDEN, LONDON, N.W. 


Contractors to the Admiralty, War, India and Colonial Offices, «cc. 


ADVERTISING CRITICISMS. 


The discussion of the subject of advertising at the informal 
meeting of the Institution of Electrical Engineers has awakened 
one or two of the advertising journals to the fact that electrical 
publicity is conducted upon heterodox lines. " Printers Ink ” 
is one of those enterprising journals which deals critically with 
advertising, and in its current issue there is a special article bv 
Alan Walker, in which Mr. F. W. Willcox's remarks at the first 
discussion at the Institution are quoted at lenuth and generally 
upheld. Not unnaturally, Mr. Walker approves of any scheme 
which would increase the gross amount expended in this country 
on advertising, to the tune of nearly a quarter of a million 
annually, but quite apart from that he proceeds to offer a 
number of useful suggestions on the subject of advertising 
electrical energy and electrical apparatus. We reproduce a 
suggested design for an electric light poster which is contained 
in the article and which seems to us to strike a new note. While, 
of course, the poster is a suggestion only, we think.that the 
wording at the top is very much too large. The words ° No 
Need to Spring Clean " or “ No Spring Cleaning " should. in 
our opinion, occupy the upper part of the poster, and the words 
“ Not Wanted " might appear very much smaller near the foot 
of the steps on which the painter is seated. The arrangement 
of the wording suggested would give the initial Impression that 
electric light is not wanted. The Publicity Committee could 
do worse than adopt this particular suggestion, 

Mr. Walker suggests the formation of a central bureau, 


in 
charge of an energetic secretary, who should preferably be an 
SIMPLEX CONDUITS Lop. 


Garrison Lane, BIRMINGHAM. 
Manufacturere of— 
CONDUITS, CABLES, ACCESSORIES, FIT. 
TINGS, MOTORS, ELECTRIC HEATING 
AND. COOKING MATERIAL, &c. 
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advertising man. because his duties would mainly deal with 
advertising, and " his position calls in a very great degree for 
that broad-minded and far-seeing business temperament that 
the capable advertising man possesses." Here, again, we 
would go further than Mr. Alan Walker and propose that the 
said secretary should have certain engineering and technical 
qualifications. These we regard as absolutely essential to the 
correct treatment of the subject with which the bureau would 
have to deal. Mr. Walker goes on to say that ` the secretary 
should not receive a lower salary than £500 a year, and he would 
require the assistance of three or four clerks. Moreover, he 
must be allowed a large measure of responsibility and authority. 
He must not be compelled to consult a Committee upon his 
every action. It would also be better if there were no Com- 
mittee at all, but as this is probably a Utopian ideal, all that can 
be done is to ensure that the Committee does not meet too often. 
With the sentiments expressed in the first portion of this sug- 
gestion .we are, of course, in entire agreement. As to the 
meetings of the Committee, here we feel that Mr. Walker has 
not a complete grasp of the subject with which he is dealing. 


SUGGESTION FOR ELECTRIC Liaur Poster. 


He does not realise that the advertising of electrical apparatus 
and electrical energy is indissolubly connected with the con- 
stant improvements and technical changes which are con- 
tinually going on. Mr. Walker's scheme would be eminently 
suitable for the advertising of some standardised product, such 
as cocoa, patent medicines, horse fodder, &c.. where one is 
dealing with a practically fixed quantity. Furthermore. he 
forgets that not only is the problem of electricity supply pub- 
licity spread all over the country, but every supply authority, 
company or municipal, contributing to a central advertising 
scheme, feels that its interests require consideration. It is for 
this reason that the suggested secretary would require to meet 
a representative committee at fairly frequent intervals, cer- 
tainly not less than once a month. : 

We are not altogether in agreement with Mr. Walker's re- 
marks on the concentration of advertising efforts upon electric 


FUEL SAVED IS MONEY EARNED. 
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BRITISH MADE 
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METAL 


| STRONG AND LASTING. 


Speciality—16 c.p. H.V. Lamps. 


WRITE FOR COMPETITIVE PRICES. 


THE ACTON LAMP C0., LTD. 


Works : 
AGNES ROAD, 
UXBRIDGE ROAD, 
ACTON. 
Tel. : CHISWICK 1114. 


Sales Office : 
3, STAPLE INN, 
LONDON, W.C. 


Tel. : HOLBORN 6323. 


lighting. Here Mr. Walker's apparent lack of knowledge of the 
technical side of the problem shows itself. With the advent of 
the metal lamp. station engineers are anxious to encourage the 
uses of electricity for purposes subsidiary to those of lighting. 
The bulk of the literature prepared by the Electricity Supply 
Publicity Committee advances arguments for the uses of elec- 
trical energy for cooking. vacuum cleaning. office heating. 
small domestic motors, heating appliances. &c. The British 
Commercial'Gas Association is proceeding upon exactly similar 
lines We notice that its recent newspaper advertising con- 
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This is the lamp that shields 
the eye from direct light rays, 
diffuses the light perfectly, 
gives a colour-true light, and 
operates, at a high efficiency, 
with absolute reliability. It 
is the lamp used in the 
| 


UNION " EYE-COMFORT " 
System of Indirect Are Lighting. 
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centrates mainly on the employment of gas for water heating 
and cooking. It is here again that Mr. Walker's appeal for a 
purely advertising man to take charge of the suggested pub- 
licity bureau fails. There are men in the electrical industry 
who have had an engineering and commercial training, and it 
seems to us that, with the great army of printers available and 
also a certain amount of advice from a recognised advertising 
agent on daily newspaper display. the technico-commercial 
secretary of the suggested publicity bureau would have no 
difficulty in satisfying the requirements of his committee, 
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MATHER & PLATT TURBINE PUMPS. 


A considerable amount of pioneer work was done some years 
ago bv Messrs. Mather & Platt in the development of the high 
lift turbine pump. We understand that they have carried on 
a large business in these pumps and that they have been 1n- 
stalled in all parts of the world for every class of pumping ser- 
vice. In a new and attractive brochure, which is just off the 
press, the history of the Mather & Platt turbine 
pump is briefly reviewed, and it is of interest to 
note that the first patent for a turbine pump 
was taken out by Prof. Osborne Reynolds in 
1875, and shortly afterwards the first Mather- 
Revnolds turbine pump was built for Owens 
College, Manchester (now Victoria University). 
This pump, we are informed. is still in operation. 
One of the earliest pumps was sent to Russia 
for water supply to mills, and this par- 
ticular pattern, which was belt-driven, is still 
working. 

The Mather & Platt pump is made in single 
and multiple chamber tvpes. and it should be 
noted that in the latter type the axial end 
thrust is balanced bv an improved hydraulic 
device which is automatic in action and dis- 
penses with the necessity for thrust bearings. 
The pumps have been built for capacities as 
high as 15,000 gallons a minute and for 
heads of 1,600 ft. and speeds up to 3,000 
revs. per min. It is, of course, possible to 
drive pumps from any power agent, but the electric motor 
is pre-eminently suitable for the purpose. The pumps 
are offered for colliery and mining work, waterworks, condenser 
auxiliaries, marine fire and sanitary service, and for various 
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1,800 m.r. MATHER & PLATT MOTOR anp TUBBINE Pomp. 


industrial purposes. We reproduce two illustrations from the 
brochure referred to, and these show electrically driven and 
turbine-driven patterns of pumps. The electric pump is direct 
connected to a 1,800 H.P. three-phase motor and has a duty of 
10,500 gallons per minute against a total head of 410 ft. The 
turbine pump is of the same horse-power and duty. The 
brochure is noteworthy for the excellent sectional illustrations 
which show the application of turbine pumps for raising water 
from wells, for unwatering mines, for working in bve and de- 
livering to shaft pumps, and also for borehole service with 
vertical shafting inside the delivery main. This latter is a 
most interesting application of the turbine pump. 


Motor Controlling Apparatus 
dams M* Cli Balfour House, Finsbury Pavement, London. Works-Bedford. 
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for Every Conceivable Operation 


BABCOCK & WILCOX CRANES. 


We must compliment Messrs. Babcock & Wilcox upon the 
production of its latest electric crane catalogue. We are not 
often privileged to receive samples of engineering trade litera- 
ture which obtain to the high standard reached in this publica- 
tion. The makers may justly be said to have spared no 
expense in putting forward a printed argument for the sale of 


MATHER & PLATT TURBINE PUMP DIRECT-COUPLED TO STEAM TURBINE. 


their cranes. In the space at our disposal we cannot possibly 
do justice to the many good features of this book. Interested 
engineers who have not already received a copy should take 
an early opportunity of applying for one. The catalogue has 
been divided into sections, which we enume- 
rate below to give some idea of the variety 
of tvpes of cranes manufactured. (1) Over 
head travelling cranes ; (2) overhead travel. 
ling cranes with underhung jibs; (3) goliath 
cranes; (4) jib cranes; (5) portal and semi- 
portal jib cranes: (6) transporter cranes; 
(7) charging machines for open hearth and 
re-heating furnaces; (8) capstans, winches, 
hoists, &c. 

The detail illustrations of* separate parts 
of the cranes are wonderfully clear, and in 
the majority of cases are carefully numbered 
so that the text description can be clearly 
followed. The types of cranes illustrated 
have all been actually installed and are 
shown under working conditions. Amongst 
the company's principal customers we may 
mention the Admiralty, War Office, India 
Office, Post Office, Crown Agents for the Colonies, Colonial 
Governments, the principal railways, docks, &c. 
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The Rrit/sh Aluminium Co., Ltd., 109, Queen Victoria St., E.C. ' 
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SPECIFY AND USE 


No Temperature Coefficient. 


Used largely and Specified by the Admiralty. 


Wire will not Rust or Perish. 
Contains no Iron. — ——— 
The only Material of Its kind Manufactured In England. 


Used also by the Italian and Japanese Admiralties. 


Write for List giving Electrical Particulars of 
Ten Grades of Wire. 


STRIP. 
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Telephone : 6400 CENTRAL. 


J $9 s eis, QR T ' 733 1 28 , 


DRUM-TYPE 


MOTOR STARTERS 


With Patent ''* Current-Growing ” Resistances. 


Combine Overload, No Voit and Push Button Releases. 
One handle only to operate. 


Send for Pamphlet 33. ——— 


Works: HEBBURN-ON-TYNE, ENGLAND. 


SHEET. 


WIRE. 
pam i | 
HENRY WIGGIN & CO., Ltd., | 
GEORGE STREET, BIRMINGHAM. 


Telegrams: '' WIGGIN BIRMINGHAM.” 


“POPE” 


BARE. COVERED. 


——— 


—— 


Agent: LIONEL ROBINSON, 
i 3, Staple Inn, London, W.C. 


Telephone : 6323 HOLBORN. 
Telegrams: **FERRYDOM, LONDON." 


T HERE ís no doubt your business 
will benefit if you become a 
* POPE" dealer. 


The “POPE” 
qualities— their 
Strength, Long 
Life, Clear Light 
and Economical 
Current Con- 
sumption—are 
appreciated by 
users of electric. 
light—and the demand for 


BRITAINS BEST LAMPS 


is rapidly increasing. 
Associated with “POPE” Lamps, your 
reputation as a reliable dealer is assured— 
they are an introduction to customers for 
your other lines too. 


BRITAIN'S BEST 
METAL 


WRITE FOR TERMS AND PARTICULARS. 


Pope's Electric Lamp Co., Ltd. 
Hythe Road, Willesden, 
LONDON, N.W. 


Telephone :-— 12170 Willesden. 


J.C.P. 
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IRON 


COMPONENT PARTS OF 
KALKOS SWITCH IN 
KALKOS IRON BOX. 


THE LIMITATION OF ALUMINIUM. 


Aluminium is so much in the eve of the engineer that the 
following communication should be read with interest :— 


SIR: That never-failing source of wit and wisdom, Glover's 
Almanack, is ever with us, a perpetual refutation of the assertion 
that electrical engineers have no sense of humour. The serious 
matter is usuallv so good. too, that one is surprised on turning to 
the subject for May 3rd to see the pessimistic view taken of aluminium 
conductors. I was talking with a friend back from the States and 
Canada recently, and he informed me that overhead transmission 
is making rapid strides in the latter country ; moreover. that the 
conductors being put up are almost invariably of aluminium. So far 
from being limited to 135 ft. span, the poles are spaced some 500 ft. 
to 600 ft. apart on the average. Indeed, I have been informed that 
the Southern Power Co.. of North Carolina, runs their aluminium 
conductors with 1,500 ft. spans. 

Coming, however, to our own country, and to instances which are 
within the writer's experience. I can point to à transmission line 
which is employing à No. 00 aluminium wire with a span of 450 ft., 
and which has been working with satisfaction for more than five 
years. As to the limiting minimum sectional area. several miles 
of No. 12 and No. 14 S.W.G. are in use for overhead transmission, 
2nd no trouble has been experienced. 

Can it be that Messrs. W. & T. G.'s “ almanack staff " are behind 
thetimes.? But whisper it low or I shall lose my chance of obtaining 
& copy of the 1912.13 edition.— Yours, &c., | 

London, May 7. 
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The Quarterly List of Add 


regularly to any address. It is a Classified and Annotated Guide to the Scientifio Publicatio 
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Reduce your labour costs when in- 


screwed tubes by using the 


KALKOS IRON BOX. at all switch 


and light points. ————— 


Labour costs are reduced because each KALKOS 


Box is fitted with an adjustment ring, which 


enables switches or other accessories to be adjusted 
without resetting boxes. The box is universal, 
and is suitable for switch ceiling rose, wall 
socket, bracket, electroliers, watertight fittings, etc. 


THE ONLY REAL IMPROVEMENT EVER 
MADE IN CONDUIT BOXES IS DESCRIBED 
IN LISTS 20! & 213, FREE ON REQUEST. 


^. 


Cross Road, London wc 


CURRENT TRADE LITERATURE. 


FOSTER ENGINEERING Co.—A budget is heing issued by this 
company in a new filing case. We understand that the business of 
the Beck Flame Lamp Co. has been taken over. and this particular 
type of lamp can now be obtained in.Wimbledon. The Foster Co. 
is prepared to supply arc lamps, metal lamps, transformers, bells, 

accumulators, dimming switches, electric gevsers, &c. 

PEEBLES ALTERNATING-CURRENT (ENERATORS.— The latest Bruce 
Peebles publication is pamphlet No. 13B, in which the company s 
alternating-current generators are described and illustrated. The 
machines listed are of the polyphase type for 25 and 50 cycles and 
voltages from 200 to 6.600. These are standard machines and are 

: of the revolving field type. l 

B.T.-H. Co.—The new “ Gem " price list. issued by the British 
Thomson-Houston Co., contains, in addition to a table giving all the 
usual lamp data, three other tables; one giving the weights and 
dimensions of standard packages : another the net saving ‘effected 
by the use of a 45-watt ‘ Gem " lamp compared with a 64-watt 
carbon lamp; and another comparative costs of current and re- 
newals for “ Gem " and carbon lamps. ''Gem" lamps are now 
supplied in three sizes. giving 10 c. p.. 16 c.p.. and 30 c.p.. for voltages 
of 100 to 130 volts. The B.T..H. “ Gem." or metallised filement 
lamp. whilst not so efficient as the “ Mazda " lamp. gives results 20 
per cent. better than a carbon lamp. at a comparable initial cost. 
It has, therefore. a wide range of usefulness. and in the United States 
it has. we understand. replaced the carbon lamp to a large extent. 


Copies of this list (No. 341) will be sent on request to engineers and 
contractors. 
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THE ROUND TABLE. 


—— 


As a general rule, municipalities are inclined to be parsi- 
monious, not to say niggardly, with the assistants in the Elec- 
tricity Department after some extra piece of work has been 
thrust upon them. We are pleased to note that Brighton is a 
sunny exception to this rule. The Electricity Committee has 
granted a “ fiver " to Mr. J. Cleary, consumers’ engineer, for his 
spade work at the recent successful cookery demonstrations. 
Every chairman and member of the Electricitv Committees 
throughout the country ought to have a copy of the resolution 
passing this special grant. It should be headed “ Bravo, 
Christie ! ” 


, 
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Mr. Dunlop will have to take the textile industry in hand as 
soon as his duties are a little less arduous. The initial failure of 
the negotiations between textile and electrical manufacturers 
cannot be taken as the last word on the subject. 

* * * * 


While Grogan is pushing ** Tricity " cookers at home (he 
had crowded houses at Bridlington last week), we read that 
Crompton & Co. are doing the same kind of thing at the Anti- 
podes. The Sydney Royal Agricultural Show was made the 
occasion of a fine demonstration of * Tricity " cooking and the 
. natives " almost fought for the products of the oven. We can 
imagine Mr. E. J. Erskine keeping back the crowd. 


PREHISTORIC PEEP. 


Sedlaczek and Wikerill’s Regulator Lamp.— This lamp. 
a long description of which appears in the " Zeitschrift fur 
Angewandte Electricitatolebre ^ (sic), is only a modification 
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of the regulators of MM. Lacassagne and Thieis, Duboseq and 
Marcais, invented in 1855, and described in the 5th Volume of 
Du Moncel’s “ Exposé des Applications de l'Electricité." As 
in the case of these regulators, the motion of the carbons is 
due to the hydrostatic action of a fluid standing at a different 
level in two vessels communicating with each other, the 
velocity of the flow from one to the other being controlled by an 
electromagnetic arrangement. The only difference that can 
be pointed out is that in the new apparatus the two carbons 
move simultaneously in consequence of the hydrostatic action. 
whilst in the old forms of lamp it is the lower carbon only 
that moves.—[THE ELECTRICIAN, June 12. 1880. | 


PERSONAL CHAT. 


Mr. W. F. Long, the electrical engineer of the Cape Town 
supply system, who is over here in connection with extensions 
to his plant, was at one time resident engineer at Dickinson- 
street, Manchester. He cannot have forgotten, even in these 
steam turbine days, the two rows of Goodfellow vertical engines 
which stood in the centre of the station and drove Hopkinson 
bipolars by link belts running under jockey pulleys. Mr. Long 
will also need no reminding of the bursting of a couple of fly- 
Wheels on two of these sets and will even now wonder why no 
one was killed. In Mr. Long's time there were no fuses on the 
entire supply system, and it was the custom to pile up the 
station on to a fault. Here again Mr. Long will remember how 
the electrical staff used to concentrate on the balancer which 
speeded up to an alarming extent during the application of 
" the column of smoke " test, We can imagine that Mr. Long 
will have a busy time over here, not only with plant manufac- 
turers, but with the many friends who knew him and worked 


with him in this country, now more than a decade ago. je 
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| SIEMENS 


ELECTRIC KETTLES 


Write to Supplies Department for new Price List— 
215.2 just issued, 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Heap Orrica: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone 1 G&RRARD 860. Telegrams: " SiEMBRALOS, LONDON,” 
Supplies Dept. : 30, UPPER THAMES STRHBT, B.C. 
Telephone: Lonpon Watt 8270. Telegrams} " StguoroR, LONDON.” 
BRANCHES : 
SHEFFIELD CALCUTTA 


JOHANNESBURG BOMBAY 
CAPE TOWN MADRAS 


BIRMINGHAM GLASGOW 
BRISTOL MANCHESTER 
CARDIFF NEWCASTLE 


SINGAPORE 
PENANG 
RANGOON 


SYDNEY 
MELBOURNE 
TORONTO 


ELECTRIC SPEEDOMETER. 


Following up our short reference in last week's issue to the 
electric speedometers which Messrs. Scholey & Co. are putting 
on the market, we now give illustrations which show the in- 
terior of the small magneto which is used and also one of the 
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Paaxtom View oF MAGNETO FOR SPEEDOMETER, SHOW 4G INreRvar. 
DETAILS. 


types of registering instruments. The magneto is fitted with 
a six-pole armature rotating between the poles of a permanent 
magnet. The commutator bars are of 14 carat gold and the 
brushes of 20 carat gold. The use of these gold brushes and 
bars ensures that there will be no variation in the resistance 
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of the outside circuit and a permanent calibration of the 
registering instruments is possible. The armature is gear- 
driven from the external shaft, and by this means the bearings 
of the armature may be kept within the watertight and 
dustproof case which encloses the magneto. This construction 
also allows of a small air-gap and tends to ensure permanence 
to the steel magnet. It is stated that the scheme of gearing 
contributes to the steady reading of the registering instru- 
ment. Referring to the illustration, A is the tungsten steel 
magnet, B the armature, € the gold bar commutator, D the 
gold brushes, E the flexible bronze springs which put a per- ` 
manent tension on the brushes. The driving gears are shown 
at Gand F, and the connecting wires L lead through flexible brass 
tubing K. The whole of the magneto is enclosed in a water- 
tight case M attached to a base N, by which it is secured to 
any suitable rigid support. 


r 
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GENERAL VIEW OF SPEEDOMETER AND REGISTERING INSTRUMENT. 


The registering instrument is of the d'Arsonval galvano- 
meter type which is simple and sturdy in construction and is 
practicallv uninfluenced by external magnetic fields. The dial 
can be of the round open pattern or of the sector type. 


— —— — eee 


NORTH-EASTERN COUNTIES ELECTRICAL 
EXHIBITION. 


We understand that the success of the first electrical exhi- 
bition held in the Newcastle district in 1906 has prompted a 
committee of local electrical engineers to organise another 
exhibition, and this will be open from Saturday, Sept. 7, till 
Saturday, Sept. 28, 1912. The exhibition has the support of 
the Newcastle Chamber of Commerce, the Newcastle Electric 
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Our prices are thoroughly competitive, and we invite enquiries. 


Proprietors, VICKERS Limited, 


Aston, Birmingham. 


Supply Co.,the Newcastleand District Electric Lighting Co., 
Cleveland and Durham Electric Power, Ltd., the Institution of 
Electrical Engineers, the B.E.A.M.A. (heating and cooking 
section), the Association of Mining Electrical Engineers (New- 
castle Branch), and the Electrical Contractors’ Association 
(Newcastle Branch). The Exhibition will be held at the 
Exhibition Hall, St. Mary's-place, Newcastle-on-Tyne, and it 
will be mainly devoted to the demonstration to the public of 
the uses of electrical energy for domestic purposes. Special 
daily cooking demonstrations have been arranged for. The 
preliminary particulars have reached us from Mr. W. Peacock, 
the secretary of Newcastle Exhibitions, Ltd., 15, Grey-street, 
Newcastle-on-Tyne. From these details we gather that an 
influential advisory board has been got together. This includes 
representatives of the local supply authorities and electrical 
manufacturers, contractors and factors. 


The floor space available for exhibition purposes is about 
25.000 sq. ft., and this is being offered for the sum of 1s. 6d. per 
square foot, end spaces 25 per cent. extra. Stands will be 
arranged in 6 ft., 12 ft. and 16 ft. blocks, and each exhibitor will 
have returned to him the rental of his stand in the form of 6d. 
complimentary admission tickets. By this means, on the basis 
of the whole of the floor space being taken up, 30,000 people will 
be provided with admission facilities. A reasonable rate will 
be charged for electrical energy for lighting, heating, cooking 
and power. Application forms for space can be obtained from 
the secretary, and we have no doubt that the Exhibition will be 


SIMPLEX CONDUITS L»., 


Garrison Lane, BIRMINGHAM. 
Manufacturers of— 


| 
| CONDUITS, CABLES, ACCESSORIES, FIT- 
l 


| 


TINGS, MOTORS, ELECTRIC HEATING 
AND. COOKING MATERIAL, &c. 


VSM Porcelains and Insulators are supplied to all leading 
Electrical Manufacturers in this country, and are shipped in 
bulk to practically every country in the world. 


Our Pottery at Hanley is fully equipped with all necessary 
plant, and only skilled and experienced labour employed. 


Our Hanley works specialise in this work, and special attention 
is paid to the construction and manufacture of Insulators for 


We have over 1,000 standard patterns, but we can quote 
immediately to customers’ own drawings and specifications. 


The ELECTRIC & ORDNANCE ACCESSORIES Co., Limited. 


SUPPLEMENT to * The Electrician,’’ May 24, 1912. 


4 


Highest Grade. 


High Pressure. 
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well supported by the electrical trade. We give below the- 

names of the advisory board :— 

A. 8. Blackman, Esq. M.I.Mech.E., M.LE.E. (Borough Electrica 
Engineer, Sunderland). 

C. S. Vesey Brown, Esq., M.L E. E. (Chairman, Newcastle Section, Insti- 
tution of Electrical Engineers). 

L. E. Buckell, Esq., A.M.I.E.E. (Newcastle-upon-Tyne Electric Supply 
Co., Ltd.). 

H. W. Clothier, Esq.. M.I. E. E. (Hon. Sec., Newcastle Section, Institution 
of Electrical Engineers). 

W. Cross, Esq., A.M.l.E.E. (Vice-Chairman, Newcastle Branch, The 
Electrical Contractors" Association, Incorporated). 

Harry S. Ellis, Esq., A.M.LE.E., A.M.L, Mech.E. (Borough Electrica 

C. W. Fairweather, Esq. [ Engineer, South Shields).. 

W. Fletcher, Esq. (Secretary, Newcastle Branch, The Electrical Con- 
tractors’ Association, Incorporated). 

T. J. Grainger, Esq., A.I.E.E., F.C.I.S. (Sunbeam Lamp Co., Ltd.). 

A. B. Gridley, Esq. (Cleveland and District Electric Power Ltd.). 

Ernest Hatton, Esq. (General Manager and Engineer, Newcastle Cor-. 
poration Tramways). 

W. D. Hunter, Esq. (Newcastle and District Electric Lighting Co., Ltd.).. 

Charles H. Merz, Esq. 

John W. Morley, Esq. (Electrical and Ordnance Accessories Co., Ltd.). 

W. C. Mountain, Esq.. M.I.Mech.E., M.I., Min. E.. M.L E.E. 

J. Pigg, Esq., M.I. E. E. (Electrical Supt., North-Eastern Railway). 

J. M. Robb, M.I. E.E. (Supt., Electrical Telegra phs, G.P.O., Newcastle-on- 

Allan Robson, Esq. (Simplex Conduits, Ltd.). [T yne).. 

Robert Robson, Esq., A.M.LE.E. (Chairman, Newcastle Branch, The 
Electrical Contractors’ Association, Incorporated). 

Herbert Shaw, Esq., B.A. (Secretary. Newcastle-upon-Tyne Chamber of 
Commerce). 

R. P. Sloan, Esq., M.I.E.E. (Newcastle-upon-Tyne Electric Supply Co., 

H. M. Taylor, Esq. (Borough Electrical Engineer, Middlesbrough). [Ltd.). 

Prof. W. M. Thornton, D.Sc., M.Eng., M.I.E.E. 

C. Turnbull, Esq., M.IE.E. (Borough Electrical Engineer, Tynemouth). 


EXCELLO 


FLAME ARC WITH UNIQUE 
‘TWO YEARS’ WARRANTY 
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THE HOME OF THE B.E.A.M.A. 


One of the tasks which devolved upon the secretary of the 
remodelled Manufacturers' Association was that of organising 
the staff and arranging for offices in some suitable spot in 
London. Mr. D. N. Dunlop has carried out this task in a 
manner worthy of the new aims of the Association and credit- 


= WELCOME “© Room at THE B.E. 3.M. A. OrrFicEs, 36, Kincsway, LONDON. 


able to his abilities as an organiser. We have already com- 
mented briefly on the style adopted in the new home of the 
Manufacturers’ Association, and we now present our readers 
with excellent views of two of these offices. The waiting-room 
is an object lesson in itself ; a better name for it would be the 
~“ welcome " room, for its generous length and 
breadth must seem almost like open arms 
to the visitor who is probably accustomed 
to stepping into an apology for a waiting- 
room. 

The conference rooms, which we show in 
the lower illustration, may almost. be said 
to mark a new era in the history of the 
electrical industry in this country. So much 
has been done which ought not to have been 
done, and would not have been done had 
" competition. been tempered with confer- 
ence," At least. that is the accepted opinion, 
and the new B.E.A.M.A. offices bear it out: 
furthermore, the new policy of which the 
offices are the centre is justifving the rear- 
ranvement of the Manufacturers’ Association. 
Signs are already appearing. of a healthy 
understanding between the B.E. A.M.A. and 
other important interests in. the industry. 
We are seeing the results of the co-operative 
rather than the competitive idea, and thev 
appear to he good. As to the embellish- 
ments of the offices themselves, they are a 
delightful combination of art and utility with 
about equal concessions to the goddess of 
each. The day of the severe in the office 
of the business man has gone, and it is a matter to be thank- 
ful for. If any of our readers doubt it, let them look round 
the new B.E. A.M.A. offices. Mr. D. N. Dunlop. the secre- 
tarv of the new Association, is surrounded bv an active 
personnel, which includes as his right-hand man, Mr. C. Weekes. 


REYROLLE WALL PLUCS 


For Portable Machines, Lights, &c. 
' Pamphlets 114, 122, 88 and 45 give all particulars 
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56 
DOMESTIC INDIRECT LIGHTING. 


There is a movement amongst Illuminating Engineers towards 
some form of indirect lighting, and the system has distinct claims on 
the publie for domestic illumination. 

Indirect lighting may be obtained by cornice lighting and by means 
of suspended fittings enclosing metal lamps. Cornice lighting is 
liable to be, uneconomical, whereas the last-mentioned is one of the 
most promising forms of indirect lighting. An excel- 
lent example of this is the B.T..H. E-R System, 


A BRAUTIFULLY LIGHTED DRAWING Room. 
(B.T.-H. Eyr-REeEst System.) 


which is similar to other indirect lighting systems, that is, the light 
from the lamp is first thrown on the ceiling. and reflected to the floor 
below. The B.T.-H. system carries out this principle by the use of 
upturned reflectors in ornamenta]! meta! or plaster bowls suspended 
by cheins from a ceiling plate. An extremely efficient reflector is 
used in the fittings. It is made of silvered glass with spiral corru- 
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ONE OF THE CONFERENCE Rooms AT THE B. E. A.M.A. OFFICES, 36, KiNaswav, LONDON. 


gations which correct any striation of the light. The bowls are 


mad» in various sizes to take one or more 60-100 watt lamps, each 


lamp having its separate reflector. 

The system has considerable possibilities, and we may safely pre- 
diet that in a few vears indirect illumination will be the rule rather 
than the exception such as i. is to-day. 


FUEL SAVED IS MONEY EARNED. | 
SARCO Specialities Save Fuel. 


SANDERS, REHDERS &ICO., Ltd., 
108, Fenchurch Street, LONDON, E.C. ` 
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Specimens of the newspaper and illustra- 


57 
MORE ABOUT ADVERTISING. 


Further to the subject of electrical advertising, we may 
say that the bulk of the display advertisements of electrical 
manufacturing and allied firms are not up to the standard 


THE JANDUS REGENERATIVE ARG BURNS 


ALL NIGHT 
EVERY NIGHT 
SEVEN NIGHTS 
WITH ONE PAIR OF CARBONS. 


Have you realised what this means, the saving in operating 
costs—freedom from worry—the ability to burn all through a 
fog for a day and night on end. 


No hurrkd retrims during fogs when your staff are worn out. 


For factory lighting the longest shifts ‘may be run without stuppage 
of plant and machinery during retrims. 


On the rare occasions when retrimming is necessary, there is 
ro complicated and fragile mechanism to inspect, clean aod 
adjust, not even rods to polish. Just one turn of the screw 
and the globe is opened out for trimming, and fresh carbons 
wuserted in ten seconds. 


THE JANDUS ARO LAMP & ELEOTRIO CO, LTD, 
HARTHAM ROAD, HOLLOWAY, LONDON, N. 


A Goop ELECTRICAL ADVERTISEMENT. 


obtained in the publicity of other industries. There are, how- 
ever, a number of progressive firms whose advertising is quite 
distinctive. We reproduce herewith on a small scale a full-page 
display advertisement of the Jandus Arc Lamp & Engineering 
Co. from the ^" Engineer." The original of this striking 
announcement almost jumps up at one 
from the printed page. The appeal on behalf. 
of the Jandus lamp stands out in bold type, 
and even if the reader merely glances at 
it he cannot fail to be impressed with the 
fact that the Jandus lamp burns “ all 
night, every night, seven nights with one 
pair of carbons.” In an advertisement of 
this kind it is difficult to introduce the 
actual subject of the advertisement, but 
we think the announcement would have 
been improved by an outline illustration 
of the lamp itself. Otherwise, the copy 
is above reproach. Indeed, it reaches 
that high standard which we should like 
to see attained by other engineering 
advertisers. 

We also reproduce a further batch of 


ted paper advertising designs of the British 
Commercial Gas Association. These are 
very creditable, firstly because of the 
manner in which the subject of yas is 
introduced and, secondly. for the fact that 
the display announcements are the res 

of co-operative effort. In this latter 
respect the example is one ‘which 
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Electric 


These renowned in 
struments are made 

in a variety of de- 
signs applicable to | 
any speed-indicating 
service for all classes 

of Stationary and 
Traction Machinery, 
including Power 
Plant. Railway Loco- 
motive, Gas and Steam 
Engines, Electric Mo- 
tors, Motor Boats and 
Yachts, Motor Cars, 
and Aeroplanes. 

Trere are also several 
types for recording 
Mileage and Speed for 
Motor Car use, with and 
without Clock and Elec- 
tric Light Attachments. 


No. 1020.—Marine Type 
for Motor Boats and Yachts. 


Descriptive Literature and Price Lists sent post paid on application. 


Sole Agents for the United Kingdom :— 


SCHOLEY & Co., Ltd. 


151, Queen Victoria Street, London, E.C. 


should be immediately followed by the Publicity Committee 
of the Electricity Supply undertakings of the entire country. 
Our readers will observe that the designs bring out but one 
specific use of gas. There is no attempt made to confuse the 
mind of the reader with a jumble of arguments, or reasons 
for doing this or that. It is justa “ pat ` statement of the 
facts regarding one subject. 
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Motor Controlling Apparatus for Every Conceiva 
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Operation 


ddams M! C! I? Balfour House, Finsbury Pavement, London. Works-Bedford. 


E.C.C. REMOVABLE-PANEL IRONCLAD SWITCHGEAR. 


The ironclad type of switchgear for high-tension and low- 
tension service has now become practically standard practice 
in the electrical industry. Interest therefore attaches to the 
E.C.C. patterns of this class of gear. The special feature is the 
removable panel arrangement. Each panel is mounted on 
wheels which stand upon rails in the base of the fixed frame- 
work, and each is capable of being withdrawn separately upon 
a light portable track laid down temporarily as a continuation 
of the fixed rails. When a panel is withdrawn from the fixed 
framework no part of the switchgear or apparatus carried by 
the panel remains alive. The only live parts are three pro- 
tected sockets inside and at the back of the fixed framework ; 


E.C.C. REMOVABLE-PANEL IRONCLAD SWITCHGEAR, SHOWING ONE PANEL WITHDRAWN. 


and as the contacts of these sockets are deeply recessed in 
heavy porcelain insulators there is no possibility of their being 
accidentally touched. The removable-panel switchboard is 
suitable for use in power stations, in sub-stations, in factories 
and in mines. It is capable of almost unlimited variation in 
the combination of panels forming the complete switchboard, 
and any usual collection of instruments and switchgear can be 
provided. On the other hand, a single panel can be supplied, 
having all the features of the multiple-panel gear. 


The ALUMINIUM CASTINGS Co, 


GREENOCK. Ltd., 


ALUMINIUM CASTINGS OF ALL KINDS 
MACHINE MOULDED. FINE FINISH. 
A ETE aE ENSEM EN ED. 


Where the removable panel is adopted it is unnecessary to 
wait for week-ends, or other times at which the plant is shut 
down, in order to effect repairs and alterations. There is a 
minimum of trouble and cost in periodic examination, cleaning. 
repairing and adjusting : all these operations can be performed 
with the panel drawn right out where there is no obstruction, the 
apparatus contained on it being accessible from any quarter 
instead of from one side only as in ordinary fixed gear. Further, 
complete safety is assured. as the removal of the panel renders 
it quite ^ dead " and there can be no mistakes with isolating 
switches and interlocking gear. The construction is of metal 
and porcelain, and is therefore entirely fireproof. No special 
foundation is required. it being only necessary to place the fixed 
frame over the cable trench, or, in cases where the cables do not 
come from underground, upon an ordinary flat surface. The 
complete board is easily removable from one 
position to another, a feature of considerable 
advantage in those cases where it is found 
necessary or desirable to place the board in 
a temporary position pending the permanent 
arrangement of the plant. Although the 
first cost of a removable-panel board may be 
slizhtly more than that of the usual fixed- 
panel tvpe, the extra cost is quickly redeemed 
by the saving 1n labour charges for cleaning 
and examination. 

The removable panel consists of two cast- 
iron side frames rigidly stayed and bolted 
together, the complete structure forming a 
carriage which runs on four wheels widely 
spaced to impart stability. To the front is 
screwed a sheet-iron faceplate, the edges 
being surrounded by a beading of half-round 
iron. Two iron handles project from the 
faceplate, these handles being combined vith 
latches which catch automatically when the 
panel is pushed home. When the handles 
are pulled the catches are raised, the opera- 
tions of unlatching and removing the panel 
being combined in one. When the panel is 
in place the handles are padlocked and it 1s 
then impossible to withdraw the panel with- 
out first unlocking. The sheet-iron front 
carries the meters and switch-operating 
handles, while the switchgear and reducing 
transformers are inside the framework of the 
panel. The oil switch ig supported on iron 
bars attached to the side frames, and the current or potential 
transformers are likewise attached to the side frames. 

Where the trifurcating boxes are external to the board the 
lower set of sockets simply terminates in sweating sockets, 
carried in insulators in a similar manner to the top sockets. If 
desired, they can be combined with the trifurcating box, or 4 
trifurcating box can be fitted with phase-changing links. The 
gear can also be arranged with the bus bars at the bottom and 
the trifurcating box at the top, or with two trifurcating boxes. 
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A simple interlock can be combined with the latches so that the 
oil switches must be opened before the panel can be removed 
and the panel cannot be pushed back into position with the oil 
switch closed. This interlock does not prevent the proper 
operation of the switch when in position, nor the operation of 
the switch when the carriage is removed and adjustments are 
being made. Reverse, no-voltage and overload release gear can 
be provided on the switch, and all usual attachments of this 
nature can be fitted. Fuller details can be obtained from the 
Electric Construction Co., London and Wolverhampton.® 


— SS ————— 


B.T.-H. FANS. 

Every manufacturer when in a communicative frame of 
mind will doubtless admit that a test of his plant under working 
conditions and over a long period teaches him many things 
whieh he did not know about its design and operation, and 
emphasises directions in which improvements can subse- 
quently be made. In this direction at any rate last summer 
should have proved a true boon to fan motor makers, for their 
apparatus must have had such a testing as seldom falls to its 
lot. We may therefore expect this summer to see improve- 
ments introduced in this class of apparatus, if not in broad 
features of standardised design, at least in those details proper 
attention to which goes so far to make up a successful appa- 
ratus. 

One of the earliest fan lists that have reached us is from the 
British Thomson-Houston Co., in which they point out that the 
refinements incorporated in B.T.-H. fan motors are the results 


B.T.-H. Oscirrarixc Fax MOTOR ARRANGED AS BRACKET Fay, 
SHOWING THE OscILLATING MECHANISM. 


of years of fan-motor designing and manufacturing experience. 
This experience, we notice, has tended in recent years towards 
the manufacture of a type of fan which shall by an easy and 
simple adjustment be capable of use in a variety of different 
positions. In the case of the B.T.-H. fan, for instance, the 
turning of a thumb screw enables the fan either to be used in an 
upright position on a desk or to be attached to a wall. This is 
made possible by hanging the base and body of the motor so 
that it can be set at a most convenient angle. 

The fan motors used are manufactured for operation'on both 
continuous and alternating current at standard voltages and in 
two sizes, 12in. and 16in., for continuous-current circuits. n 


the case of alternating- current motors only one size, the 12 
is made. 
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These fans are made in both the oscillating and non-oscillat- 
ing types. As shown in the illustration, in the former type 
the mechanism is actuated by a speed-reducing gear at the 
back of the motor, the connecting rod being adjustable for 
three angles of operation. A handle at the top of the gear case 
controls the mechanism, the years of which can be put in and 
out of mesh while the motor is running. The power required 
to drive this mechanism is from 3 to 5 watts. The motors are 
also fitted with a four-point regulating switch, which provides 
three running speeds. 


“ INTERCHANGEABLE” FAN MOTORS. 


During the hot weather, which we all hope will soon be upon 
us, contractors will experience a demand for electric fans. This 
is, of course, in many ways an advantage, but, on the other hand, 
many of them (particularly the smaller firms) will be faced with 
the unpleasant necessity of stocking several patterns, for the 
demand for this class of article covers “ porthole ” fans, ceiling 
fans, table fans, fans to fix on walls, &c. They will therefore 
welcome the new * Union Interchangeble " fan motor which 
has been specially designed by the Union prectne Co. to cope 
with this problem. 
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Parts oF Union “INTERCHANGEABLE” FAN MOTOR. 


Briefly, the scheme employed is as follows. 
refer to the accompanying illustration. The small motor is in 
itself complete as a moving agent. Mounted on the small base 
(4), and provided with a pulley, it becomes the familiar motor 
for light driving work ; fixed to the pedestal (6) and fitted with 
blades and guard, it becomes the standard table fan ; attached 
to the cylindrical stand (5) and provided with blades, it is con- 
verted into a vertical-spindle fan, which may be used in its 
normal position as an exhaust fan, or, inverted, as a ceiling fan. 
It may be mounted on a bracket (1) and used with blades as a 

wall fan; or, by again mounting the bracket on the ring (2), it 
becomes the well-known “  porthole " fan. Other combina- 
tions will doubtless suggest themselves to the enterprising con- 
tractor; and it is obvious that any combination can be sold as 
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ARMSTRONG, STEVENS & SON, L™ 


WHITTALL STREET, 


BIRMINGHAM. 


PRICE LIST ow APPLICATION. 


a complete article, when it is only necessary to replace the parts 
disposed of. 

The motors are, we understand. made for both alternating 
or direct current in a large range of sizes and are designed to 
run on all standard voltages ; while all motors of the same out- 
put, for any speed or voltage. direct current or alternating 
current, are interchangeable with the fittings for that output. 
The design is, it is claimed, such as to produce a motor of very 
small weight for a given output, without the sacrifice of any 
features or details which are necessary to make a successful 
apparatus of this class. The workmanship and finish through- 
out are of the highest quality, and the little machines operate 
smoothly, silently and without overheating. The windings 
have been specially designed to withstand climatic variations, 
particularly those of tropical countries. 


CRITICISING “ADVERTISING CRITICISMS.” 


We have received the following communication from an interested 
correspondent :— 


It seems to occur more or less frequently of late that some passage of 
Scripture is peculiarly applicable to the problems of Electrical Publicity. 
Only a few weeks ago Mr. Hughman discovered the analogy between the 
siege of Jericho and an Electrical Publicity week, and now the article 
" Advertising Criticisms " seems very reminiscent of Joseph's interview 
with Pharaoh as recorded in Genesis 41. verses 15 to 45. One can detect 
traces of the article in verses 33 to 35. and one can imagine a pious hope 
that the Electrical Supply Publicity Committee may voice the sentiments 
of Pharaoh in verses 4] et seq. 

To turn from the Heavenly story to the earthly meaning, I am afraid I 
can hardly agree that it is desirable to have as secretary of the suggested 
bureau one who is an electrical engineer first, and advertising expert after. 
It is readily admitted that the combination of the two is desirable—even 
essential; but the foremost duty is to advertise, and it seems natural that 
a specialist in advertising should undertake the work. The electrical 
engineer is, as has been constantly reiterated at the Institution of Electrical 
Engineers, more of a theorist and an idealist than a commercial man. He 
certainly very rarely is an advertising expert. This is in no way deroga- 
tory to him, no man can be expert in all things, and it is advisable that he 
should not try more than one. 

There is a second reason against the choice of a technical man—and in 
this is a second point of disagreement with the article. The secretary in 
question will nominally be under the control of a committee, that is, he 
will have to execute the frequently contradictory commands of its indi- 
vidual members. He will therefore have to be able to judge im partially, 
and to this end he should not himself have pronounced opinions. Other- 
wise, he will come into conflict with the committee—he will know himself 
what is best, and when the committee wish otherwise, he will not see why 
he should do what he knows is not in the best interests of the profession. 
One can then foresee either his resignation or a coup d'état. ^ The latter 
would result in Mr. Walker's utopian ideal. In this case, personal bias 


would have an excessive effect, and it would be better to have a committee. 
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however small. 
are seldom workable, ; 
human nature that everyone must—it is practically essential to have a 


Once again I disagree with the article. Large committees 


If everyone must be represented—and it is in 


sub-committee to do the work whilst others talk. The picture presented 
of every supply authority requiring special consideration 1s one of the 
most desolating imaginable. It reminds one of a college where 15 students: 
combined to make a presentation to a retiring professor. A committee of 
ll was appointed, and, after a very short time, the proceedings resolved 
into an acrimonious discussion between one who wanted a solid silver 
tripod-stand and another who advised a more ornate design in electro- 
plate. Eventually the matter was settled by the self-appointed treasurer 
and one other, to the satisfaction of everyone. lam not suggesting that 
the fate of electrical publicity should be decided by the experience of a few 
students, but the incident is typical. The smaller the committee the less 
possibility there is for parties to arise, and the more probability of reason- 
able impartiality. The committee can decide the lines of general progress. 
while the secretary carries out the details. The special consideration 
necessary for each district can easily be given by consultation between the 
committee and the local representative, and, if necessary, the issue of 
special material suited to the particular needs of the locality. Phat this 
suggestion is not outrageous is shown by the fact that one electrical firm 
designed—and paid for—a special booklet for the sole use of a large 
furnishing company. 

In conclusion, I heartily agree that it is not desirable to concentrate 
upon lighting alone. Electrical engineers must not leave large fields 
profit unexploited for lack of enterprise—even if they must for lack o 
capital. R. S. T. V. 


BENJAMIN REFLECTOR FrTTINGS.— Section list 44 describes and 
illustrates the latest types of Benjamin reflector fittings and acces- 
sories. 'The Benjamin Elec. (Ltd.). 117. Victoria-street, West- 
minster. London, S.W., will be pleased to supply copies on request. 

EMANDA ENGINEERING Co.— This firm is sending out a useful 
glass paper weight advertising that they specialise in switchboards 
for country houses, battery charging boards and teak and iron-cased 
distribution boards; also leaflets illustrating these manufactures. 
Interested readers should apply for the paper weight and leaflets to 
the Emanda Engineering Co.. Laurie-grove, New Cross, London, S. E. 


[2ROMETHEU 
"gg 


LECTRIC HEATERS 


S 


Guaranteed E» YEARS 


LONDON SHOWROOMS: o, Newman Street, Ovford Strect, W. 


' The BRITISH PROMETHEUS CO., Ltd. 
E Salop Street Works, BIRMINGHAM. 


— 


aes, |, 2 and 3, SALIsuiunY OOUR iy FOREST SIAEET, ihn the City of 


NDON, FRIDAY, May 24, 1912. 


SUPPLEMENT to "The Electrician," Mag 31, 1912. 


CONTENTS. 
PAGE 


the Round Table is 
Prehistoric Peep P 
itton-Kramer Fatigue Tes- 
y^ Illustrated .. ae dd 
Ship Propulsion 
Co-operative 
Illustrated 
Criticising 
Criticisms" .. "s 
“ Alternating Current and 
Induction Motors ° .. .. 65 
Simplex Combination 
TM ohing. Outfit Illustrated 66 
Visit to the Works of the 
Western Electric Co. .. 66 
Gera dine on Advertising .. 67 
' An Electric Kitchen ` .. 68 


Advertising. 
i . 64 


* Advertising 
E 


Candle-Shape Osram Lamps. 
Illustrated - Es 


THE ROUND TABLE. 


With Local Sections established in Canada and Johannesburg 
we may expect to see triangular contests for the Institution 


premiums. 
* * * * 

St. Michael's Church, Cornhill, London, E.C., is to be warmed 
with Bastian heaters. The introduction of a little real red 
heat into ecclesiastical circles is now assured. 

* * * * 

Portrush U.D.C. doubtless feels the importance which rests 
on the shoulders of all pioneers, for with becoming dignity it 
advertises for an engineer who will take in hand * the matter 
of their proposed electricity supply works." Obviously a con- 
sultant is required, but has the Portrush U.D.C. not heard of 
the A.C.E. who might have been approached in a co-operative 
spirit, The industry would then have been spared the indignity 
of the competitive scramble which will naturally follow upon 
the aforesaid advertisement. 

* * 

London station engineers and manufacturers who are going 
to the Harrogate Convention should make a point of travelling 
by our special train. We have arranged with the Great Central 
Railway Co. to get a party down in time for dinner on Monday 
evening, June 17, and the journey will be relieved of some of 
its monotony by the facilities to “ foregather.” But early 
application must be made if the requisite number of 80 is to be 


made up. 
D * “i 
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^ The Hastings & St. Leonards Gas Co. take their business 


x * 


* * 


far too seriously. In their showroom. facing the Memorial, 


Hastings, they display an abundance’ of gas apparatus for 
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with Drawn-wire Filaments 


withstand the ' shock of 
rough handling and severe 


| vibration, thus the delays 
and annoyance of break- 
ages in transit are entirely 
eliminated. 
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lighting and cooking purposes. Naturally they cannot give 
any advertisement to electricity, but they must keep cool, 
because the showroom is very close during the warm days. 
Rather than put in a couple of small electric bracket fans they 
run a wonderful looking hot-air engine, which is direct-coupled 
to a fan about 24 in. diameter. Unlike all the other material 
displayed, this contraption has no label offering it for hire or 


sale ! 
* E * * 


The “ Journal of Gas Lighting” is an illuminating publi- 
cation (in more senses than one) and is frequently discursive on 
the future of gas as a domestic lighting agent. We should like 
to ask it what it thinks of the future of gas for indirect lighting 
in this sphere ? No doubt our contemporary has observed the 
rapid extension of indirect illumination with both are and 


metal lamps. 


PREHISTORIC PEEP. 


The ** Journal of Gas Lighting ” says :—‘‘ Considerable importance 
was recently given by some English and French papers to the fact 
that the Paris Salon was to be lighted by electricity, and the asserted 
superiority of this light over gas for the illumination of paintings was 
accepted unquestioned by those who were too indifferent or too 
prejudiced to inquire very closely into the matter. We find, however, 
that a class of persons who must be admitted 59 have s: 212 slight 
knowledge of what is a good and what a bad light for a pieture—the 
artists themselves—have protested against the use of the electric 
light at the Salon, this being stated to be the most unfavourable 
kind of illumination for effectively showing off their productions," — 
[Tug ELECTRICIAN, July 3, 1880.] 
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INSULATED LAMPHOLDER 
FOR FACTORIES 
COMPLIES WITH HOME OFFICE REGULATIONS 


p HAS ONLY 
19 TWO PARTS 
WIRE 


One-third actual size. 


Ask for Price List 204], 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Hgap Orricai CAXTON HOUSE, WESTMINSTER, S.W, 
Telephone: Garrarv 860. Telegrams: "SigMBRALOS, LONDON,” 
Supplies Dept. : 39, UPPER THAMES STREET, B.C. 
Telephone: Lonpon Wa ct 8270. Telegrams: “ Stauotor, Lonpon.” 
BRANOHES : 


SHEFFIELD CALCUTTA 
JOHANNESBURG BOMBAY 
CAPE TOWN MADRAS 


BIRMINGHAM — GLASGOW 
BRISTOL MANCHESTER 
CARDIFF NEWCASTLE 


SINGAPORE 
PENANG 
RANGOON 


SYDNEY 
MELBOURNE 
TORONTO 
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WITTON-KRAMER FATIGUE TESTER. 


It is a well-known property of materials that, while able to 
withstand a steadily applied load, they are unable to withstand 
a much smaller load which is applied and withdrawn a large 


WiTTON-KRAMER FATIGUE TESTER. 


number of times. This property, which is known as fatigue, 
has been largely employed in the testing of materials. A dis- 
advantage of the method, however, when mechanical means are 
used is the considerable time required to subject a sample to a 
million stresses, owing to the fact that only a limited number of 
reversals can be obtained per minute. This disadvantage is 
overcome in the fatigue tester which has been designed by Prof. 
G. Kapp and placed on the market by the General Electric Co. 
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In this machine the loading of the sample is produced by the 
magnetic attraction of an electromagnet on its armature. One 
end of the sample is held in the frame of the machine, whilst the 
other supports the armature at a short distance from the pole 
faces. The magnetic attraction is thus transmitted to the 
sample. The electromagnet i8 energised by an alternating 
current, the frequency of the application of the stress being 
therefore twice the frequency of the alternating current. Thus, 
in the case of a 50-cycle circuit, 100 stresses are applied to the 
sample per second, or 360,000 per hour. As long as the 
armature is held just clear of the polar faces the magnetic pull 
is proportional to the square of the voltage applied to the 
terminals of the magnet, and slight changes in the clearance 
between the magnet face and the armature do not alter the 
attractive force. It is thus easy to regulate the magnitude of 
the stress by simply adjusting the voltage applied to the wind- 
ing of the magnet. Should the material be stressed so that a 
slight elongation of the sample is produced, the armature is 
then let down on to the poles and the machine begins to rattle, 
thus announcing that the yield point has been passed. The 
illustration shows a fatigue tester designed for testing longi- 
tudinal and bending stresses, both applied in one direction only, 
but when desired a machine can also be supplied, in which the 
sample is alternately stressed in opposite sense, but for working 
these latter machines a two-phase current must be available. 

The method of testing is to prepare two samples of the 
material, only one of which, however, is treated in the machine. 
After the desired number of stresses has been applied both 
samples are tested for yield point, elasticity, elongation and 
breaking strength in an ordinary testing machine. If the 
result is the same in both cases, there is no fatigue. 


SHIP PROPULSION. 


At a recent meeting at the Institute of Naval Architects, Mr. 
A. E. L. Chorlton. of Messrs. Mather & Platt, dealt with the utilisa- 
tion of gas power for the propulsion of ships. One of the main diffi- 
culties, he said. consisted in finding an engineer who could design the 
whole plant. and who had had the proper experience both with pro- 
ducers and engines. His own experience had been gained with a 
600 n.r. set, which was designed and built complete. The engine 
was a three-crank two-cycle engine with a cellular producer, and the 
engine exhaust was used to raise steam in a donkey-boiler for the 
auxiliaries. This steam was used with a small dynamo in order to 
drive the auxiliary plant electrically, so that the whole auxiliary 
power was obtained from the heat of the exhaust from the 
engine. Mr. Chorlton then proceeded to detail the minor diffi- 
culties to which he alluded, the reversibility and the ignition. and he 
explained the means by which they were overcome. To-day ignition 
presented no difficulty. and gas engines would reverse as well as any 
other engine. He emphasised the special features of the two-cycle 
engine, and explained the great advantages of the new type over the 
four-cycle engine which was at one time invariably used. To be able 
to reverse a marine engine rapidly, and to run slow. was. of course. 
essential. A gas engine, therefore, would have to fire at the first and 
every stroke at all speeds to fulfil these conditions. In that respect 
the four-cycle engine wasat a disadvantage. for the variation in the 
resistances of the gas and air passages at different speeds made it 
difficult to draw in accurate mixtures at all speeds, particularly slow 
ones, that would fire satisfactorily and with certainty. With two- 
cycle engines the mixtures were invariable at any speed. His firm 
had installed two-cycle engines for driving mills in which the engine 
was started against the load without a clutch. That was more dift- 
cult than in ship propulsion, because there was a dead weight to 
oppose, and the first stroke had to begin to drive the mill. In view of 
the fact that our natural fuel was coal and not oil it appeared foolish 
to neglect the engine which used such coal, and to specialise in 
those that used oil, especially when the cost of coal was but 10s. per 


ton against 60s. or more for the oil ; or, taking their thermal values, 
3 to I in favour of coal. 


THE ELECTRICAL CoL. 
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With our increased manufacturing facilities and extended stocking accommodation, we are in a 
position to guarantee prompt execution of all orders for Kettles, Jugs, Hot-water Urns, 
Saucepans, Stew Pans, etc., etc. 

Our Catalogue, F.95, gives full particulars of our comprehensive range of apparatus. 
The life of every utensil is guaranteed for twelve months, and with ordinary wear and tear it 
may be taken as anything from five years upwards. Thousands are sold every month, and, 
apart from apparatus burnt out and damaged by the user, only two cases can be traced of 
utensils returned to the works for repairs. 


Our prices are competitive, and the workmanship and finish is of the best. 


Ask for Catalogue F.95 and a Supply of Advertising Literature. 
The ELECTRIC & ORDNANCE ACCESSORIES Co., Limited. 


Aston, Birmingham. 


AUTO BATTERY CUT-IN & CUT-OUT 
RECORD'S PATENT. 


A 


WRITE A GOOD 
FOR “CASE” 
LIST Ct. AT LAST. 


This Switch protects the battery from damage during charging. It automatically opens 

and closes the circuit when the dynamo voltage fluctuates. It is very sensitive, and 

actually breaks before the current reverses, therefore there is no sparking. Two 

current leads only make the connection, the voitage coil being joined up internally to 

the mercury cups. The permanent magnet is always strengthened in use, whatever 

the direction of the current. The cut-out has an excellent appearance, and is in 
keeping with the best instruments on the switchboard. 


MANUFACTURERS- 
THE RECORD ELECTRICAL COMPANY LI 
| MITED. | 
LONDON OFFICE— Telephone— 3057 Victoria. WorKs— Telephone—164 Altrincham, 
CAXTON HOUSE, Telegrams | "Infusion" | BC BROADHEATH, Telegrams }“ Infusion," 
WESTMINSTER, S.W.  Cablegrams) London. MANCHESTER. Cablegrams J Altrincham. 
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CO-OPERATIVE ADVERTISING. 
The subject of electrical advertising still occupies the atten- 
tion of the lay Press. and this time the “ Adv ertising World ” 
takes up the cudgels on behalf of electricity in an article 


A Goop ExaAwurig OF CO-OPERATIVE ADVERTISING AT BRIDLINGTON, 


entitled ^ A Cali for Combined Effort." 
matter is anonymous v contributed : 
to see it signe d. 
Interests “` 


It is a pity that the 
we should have preferred 
The burden of the argument is that the gas 

have issued a great amount of exceedingly well- 
devised advertising matter, and have called every variety of 
medium into their service. More especially in the Press they 
have for a considerable time been represented constantly in all 
classes of publications by strongly suggestive, persu: asive and 
argumentative advertisements addressed to ev ery possible 
description of consumer.” Examples of these advertisements 
similar to those given in our issue of the 17th inst. are then 
given, and the ariicle proceeds to advocate the raising of a fund 
by the electricity supp'v authorities and manufacturing 
interests for a big national advertising campaign. This, of 
course, is good, and has been urged upon the respective parties 
tor some time. We ourselves have advocated it, and are glad 
to have the support of a journal like the “ Advertising World." 


‘SIMPLEX CONDUITS Lo, 


Garrison Lane, BIRMINGHAM. 
Manufacturers of— 
CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC HEATING 
AND. COOKING MATERIAL &c. 


-—— — 


SECTION 3 OF OUR RESISTANCE LIST NOW OUT 
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Meanwhile we must remind our contemporary that the electricity 
supply authorities and manufacturers are already in touch. 


For months past cooking demonstrations with “ Tricity” and 
other apparatus have been made all over the country. The 
versatile Grogan has no sooner finished at Eastbourne than he 
is away to Bridlington, from there to Dublin, 
thence to Blac kpool, &c. His lectures have 
been provocative of comment and criticism 
from the gas papers and the local Press. The 
gas companies are on the look-out for him, and 
though they do not come into the open very 
often they have their own peculiar methods 
of responding to his attacks. 

We commend to the notice of our contem- 
porary the adjoining illustration (kindly sup- 
plied by Mr. A. J. Beckett, borough electrical 
engineer, Bridlington) as a splendid example 
of co-operative advertising between manufac- 
turer and supply authorities. The public 
reached is of course small, but the amount 
of good achieved is great. Of course we want 
more of this sort of thing, and it needs to be 
coupled with newspaper ‘announcements, but 

tailing the more general use of the lay Press 
by the electrical interests concerned we must 
encourage sue ‘h efforts as those of the makers 
of * Tric ity " cookery apparatus (The British 
Electric Transformer Co.) in making known 
directly to the public that electrical energy is suitable for cook- 
Ing purposes. 

We must also politely remind the parties interested that the 
time for co-operative newspaper advertising has now come ! 


o 


CRITICISING “ADVERTISING CRITICISMS.” 

We have received the following communication from Mr. 
Alan Walker, whose article in '* Printer' s Ink ” we criticised in 
our issue of May 17. s 

I have been much interested by your remarks on my article in* * Printer's 
Ink " on the subject of advertising electricity. There are, however, one 
or two points upon which you have evidently misunderstood my meaning. 
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BRITISH MADE 
METAL 


LAMPS 


STRONG AND LASTING. 


Speciality—16 c.p. H.V. Lamps. 


WRITE FOR COMPETITIVE PRICES. 


THE ACTON LAMP CO., LTD. 


Works : 
AGNES ROAD, 


LONDON, W.C. Pe eee T S 


Tel. : HOLBORN 6323. Tel. ; CHISWICK 1114. 


VEENESCEEEIESIICEN a a 


Sales Office : 
3, STAPLE INN, 


Firstly, no sane advertising man—certainly not the writer—would 
suggest for one moment an expenditure of ©“ nearly a quarter of a million 
annually " upon advertising in England. Such an amount would be so 
excessive as to defeat its own object, and, while it is difficult to name any 
sum without going into the matter very closely, somewhere between 
£10,000 and £20,000 would probably be about right, certainly for the first 
year. 

Secondly, there is the question as to whether the advertising should be 
concentrated upon electric lighting or upon the subsidiary uses of elec- 
tricity. I am quite aware that since the advent of the metal lamp, 
station engineers are particularly desirous of encouraging the subsidiary 
uses. lam also aware that the British Commercial Gas Association is 
endeavouring to encourage the subsidiary uses of gas. 

Nevertheless, as I pointed out in my article, L maintain that, from the 
point of view of advertising, electricity is in an exactly opposite position 
to that of gas. The gas advertising is fighting to maintain its present 
position ; electricity should endeavour to hasten its inevitable progress. 
Moreover gas is already installed in a far greater number of houses than is 
electricity. The gas advertiser cannot hope to create new users of gas. All 


he can hope is to make those people who already use gas for lighting use 


it for cooking, &c. On the other hand it is useless for the electrician to 
endeavour to make a person use electricity for cooking until that person 
has decided to use it for lighting. Afterwards, when the lighting has been 
Installed, the effort on behalf of the subsidiary uses should be made, and 
for that reason I suggest that the general advertising appeal to the public 
should be for lighting, and that the individual corporations should do the 
work for the subsidiary uses by means of leaflets, booklets, &c., distributed 
to those people who already use electric light. 

And, finally, there is the question whether the secretary of the Bureau 
should be an advertising man or an electrical man. If you can combine 
the two there is no need to say any more, but the duties are mainly adver- 
tising duties and the technical advice can be obtained from the Committee. 
If, however, the position be given to an electrical man he must depend 
upon a really capable advertising agent for advice on much more than 
daily newspaper display. ‘The haphazard acceptance of suggestions from 
the ^ great army of printers available ” is certain to spoil the continuity 
of the advertising and the correlationship of each part that is absolutely 
essential if the scheme is to be a success.—I remain, Yours truly, 

Anerley, S.E. n | ALAN WALKER. 


As Mr. Walker was aware of the desire of the station engineer 
to encourage cooking consumers he should have said so in his 
article. His knowledge of the aims of the British Commercial 
Gas Association might also have been evidenced. . We dealt 
with the facts as he expressed them. With Mr. Walker's state- 
ments regarding electric lighting we entirely disagree. It is not 
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FAN ON THE 
MARKET. 


UNIVERSAL 
MOTOR AS 
TABLE FAN 


Don't stock seven 
fans to sell one! 


You cannot predict what patterns 
you will get enquiries for; it may 
be table fans, or ceiling fans, or 
port-hole fans, or wall fans, or 
something even less common. 
STOCK THE 
Union Universal 
| 


Fan Motor 


and components, which makes any of 
seven combinations, A.C. or D.C, in a 


moment. 
LIST READY SHORTL Y. 
ini f 


PARK ST. soUTHWARK LoNDON.s.E 


necessary to be an electric lighting consumer first and an electric 
cooking consumer afterwards. The metal lamp will make the 
electric lighting load a bye-product (so to speak) as soon as a 
good cooking and heating connection has been established. It 
is for this class of consumer that the electricity supply and allied 
interests need to advertise. We 'presume that Mr. Alan 
Walker is an advertising expert because of his insistence on a 
policy which displays a want of knowledge of the requirements 
of the electricity supply business. 

We still must disagree with the appointment of an advertising 
specialist per se to control the suggested publicity bureau in 
spite of Mr. Walker's prophecy of certain failure. 


« ALTERNATING CURRENT AND INDUCTION MOTORS.” 


We have received from Messrs. T. Herding Churton & Co. @ copy 
of the new edition of the booklet that was published two years ago 
on '* Alternating Current and Induction Motors." The opportunity 
has been taken of adding further notes on the management of motors, 
on ball bearings. oil-immersed starters and circuit breakers, chain 
drives and various other details which it is hoped may further in- 
crease the usefulness of the publication. The illustrations have been 
increased in number end brought up to dote. 

Separate chapters deoling with alternating current, the induction 
motor, the heating and rating of motors, speed control and reversi- 
bility, selection of motors, the “ Churton ” motor and management 
of motors. "There gre also a number of useful tables. 

The subject doubtless is a very important one, seeing that alter- 
nating current is used clmost exclusively for long distance trans- 
mission work ss well os to a large extent in mines, textile mills 
and factories. It is therefore important that simple explanations 
of the operation of this machine should be available and for this 
purpose the booklet under review should suit admirably. 


Osram Lamps.—Reduction in Price.—The General Electric Co. 
.announce the following reduction in the price of Osram lamps :— 

20 to 30 volts, 5 c.p. to 16 c.p., pear shape, 2s. 1d. each. The company 
also call attention to the fact that they now hold large stocks of low 
candle-power Osrams. 100 to 135 volts, 11 watts, approximately 
10 c.p., 200 to 260 volts, 20 watts, approximately 16 c.p. 
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Motor Controlling Apparatus for Every Conceivable Operation 
adams M£ C? L! Balfour House, Finsbury Pavement, London. Works-Bedford. 


THE SIMPLEX COMBINATION COOKING OUTFIT. 


In the propagation of the gospel of electric cooking it must 
be remembered that electrical engineers are dealing with a 
public that is, above all things, sceptical; further. they do not 
begin with a clear field, but the problem presented is that of 
persuading the consumer to adopt a different method of cooking 
from that to which he has been accustomed, probably all his 
life. Practical experience in his own home, under his own 
peculiar working conditions and circumstances, is what the 
householder requires to bring him to that pitch of enthusiasin 
when scepticism disappears and he is ready to clinch the 
bargain. Only by means of a practical demonstration of what 
electricity can do in the way of cooking in his own home will 
accomplish this. 

It is then not quite sufficient to introduce an electric iron and 
a kettle. It is indeed not only useless but foolish to expect the 
average man of moderate means to abandon liis pas stove for 
an elaborate electric cooking apparatus costing £10 or £15 as 
well as the attendant. expensive installation. 
^» The Simplex Combination Cooking Outfit in its preliminary 
form has been advertised and described in the Press, but so 
successful has it proved in actual practice under working con- 
ditions that improvements in the design in several directions 


SIMPLEX COMBINATION OVEN. 


have been made, which, at the same time, have considerably 
extended its sphere of usefulness. It is now possible to carry 
out all the necessary cooking operations for a small household, 
and in large establishments it proves itself to be a most useful 
adjunct to the main cooking installation, It also provides a 
ready means of testing electric cooking and the cost, even if the 
apparatus be purchased outright is well under £2. The most 
essential feature. low cost. is, therefore, complied with, while 
the original idea of designing an outfit to provide a means where- 
by the householder could, at very reasonable cost, experiment 
for himself with electric cooking is not excluded. 

Two larger size plates have now been produced, 8 in. and 
10 in. diameter, with loadings of 800 watts and 1,000 watts each 
respectively. These hot plates are intended for use with cor- 
respondingly larger ovens. In the case of the small set the oven 
is capable of cooking chops and steaks, a bird or a small joint, 
sav. of 31b. weight. The largest pattern will take a 9 lb. or 
10]b. joint. The 8-in. and 10-in. boiling plates are arranged 
for temperature regulation by means of the standard 3-pin 
terminals. This, as is well known, gives four variations of 
temperature. A more convenient method is supplied at an 
extra cost of a few shillings, and incorporates the use of a special 
heat regulation switch. 
plate and is arranged with an indicator showing the exact heat, 
one-third, or two-thirds, or full-switch, is being used. Where 


This is suitably attached to the boiling : 


the small extra charge is not an obstacle, this type is recom- 
mended: The clear indication of the condition of the heat 
regulation assists economy in current consumption in actual 
practice. Our illustration shows the Simplex Combination 
Oven. 


VISIT TO THE WORKS OF THE WESTERN ELECTRIC CO. 


On Saturday afternoon. May 18. the Institute of Marine Engineers 
paid a visit to the works of the Western Electric Co. (Ltd.), Silver- 
town. The works extend over a total area of 4j acres, and give 
employment to about 3.500 persons, The buildings are of modern 
design. well lighted and heated with a hot-water circulating and steam 
system. For the manufacture of telegraph and telephone cabling, 
gutta percha has been largely superseded for insulating purposes by 
paper-covered conductors. stranded together to form a cable of the 
required thickness, which is afterwards rendered watertight by a 
lead sheathing. In the insulating room. which was first visited, 
special machines cut the paper into strips, which are woven round the 
copper wires spirally and bound loosely with cotton. The loose 
covering of paper provides an air space which reduces the con- 
denser effect and gives better insulation. In this department are 
about 300 machines. each capable of insulating five wires at the same 
time. | 

In the stranding room, which was next visited, are several large 
stranding machines, one machine being about 150 ft. in length. By 
this machine the insulated conductors are arranged in twisted pairs. 
the first section of the machine stranding about three pairs, the next 
section adding about a dozen pairs and so on, until at the final stage. 
as many es 300 pairs or 600 separately insulated conductors can be 
bound into one cable. The cable itself is then bound in a paper 
covering. and after drying with a normal temperature of about 240?F. 
is fed ihto a lead press. working at 2 tons per square inch. Wires 
which require constant handling. such as those in telephone ex- 
changes. have a cover of yarn or manilla woven round them, and 
several machines for this purpose were examined. 

As an alternative to lead covering. rubber or bitumen is used for 
certain conditions. The bitumen in this case is fed on to the con- 
ductor under pressure. passing through the centre of a hollow 
extrusion screw. For exposed wires a steel tape armouring is pro- 
vided in addition. The armouring machine was shown at work, the 
lead sheathing being first covered with yarn and the steel strip laid 
on in double layers, one overlapping the other. 

The whole apparatus of modern telephony. from the smallest 
details to the large exchange switehboards is manufactured by the 
company. A large number of machines are used for stamping out 
the smaller parts. and among the numerous machines inspected may 
be mentioned a press for forming the ordinary teJephone receiver 
tube. the bell mouth and th? end bulb being formed at the one 
operation. The tool-making and repairing shops also contain a large 
complement of lathes. milling, slotting and other machines. Many 
of the machines are automatic. Other departments visited included 
the wood-working. lacquering. electro and copper-plating and polish- 
ing. and finally the department where the parts are assembled and the 
instruments put together. Great interest was shown in the details 
of the receivers and transmitters, the arrangements and mechanism 
of switchboards and other matters which were fully explained and 
demonstrated. The tour of the premises was made under the guid- 
ance of Messrs. Rice. Penny, Catterson, Lovelace and Handcock. 
The visitors were kindly provided with refreshments, and before 
leaving a hearty vote of thanks was accorded to the company. 


FUEL SAVED IS MONEY EARNED. 
SARCO Speciailtios Save Fuel. 


SANDERS, REHDERS & CO., Ltd., 
108, Fenchurch Street, LONDON, E.O. 
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No Temperature Coefficient. Wire Will not Rust or Perish. 


—————————— Contains no iron. 


The only Material of its kind Manufactured in Engiand. 


Used largeiy and Specified by the Admiraity. 


Used aiso by the Italian and Japanese Admiraities. 


Write for List givin g Electrical Particulars of 
Ten Grades of Wire. 


WIRE. STRIP. 


Makers : 


HENRY WIGGIN & CO., Ltd., | 


GEORGE STREET, BIRMINGHAM. 
Telephone : 6400 CENTRAL. 


SHEET. 


Telegrams : ** WIGGIN BIRMINGHAM.” 


BARE. COVERED. 


—— 


Agent: LIONEL ROBINSON, l 
3, Staple Inn, London, W:C. 


: j- > Telephone :. 6323 HOLBORN. 
; Telegrams: "FERRYDOM, LONDON." 


GERALDINE ON ADVERTISING. 


Personally, I hardly think a punt under the shade of Cliveden 
Woods is the proper place to talk about advertising. Nor do I think 
it right for girls to smoke. But the other day Geraldine was doing 
both these things. 

* I notice," she remarked, *' that there's been a lot of stuff in THE 
ELECTRICIAN lately about advertising. Everybody seems to think 
the time has come when electricity ought to be boomed like Beecham's 
Pills or Standard Bread. Of course, that's all very well as fer as it 
goes. Indeed, it’s a jolly good idea. But I also notice that, like 
everything else electrical, this new idea is being taken up in the 
wrong way." 

“Is that an aphorism or simply a remark ? " I asked, from the 
bottom of the punt. 

“ Oh, don't be silly,” retorted Geraldine. “ But. seriously, have 
you never noticed that the first thing an electrical engineer does 
when he's faced with a new problem is to form a committee ? It's 

getting a perfect habit. When Mr. Ferranti talked about elec- 
tricity for everybody. any amount of people thought it was an 
awfully good idea, and that it might be considered by a committee. 
And a fine lot of good it would be if a committee did consider it. 
The new articles of association were considered for two years by a 
committee and look at the result! Of all di 

“ Geraldine ! " I protested. “ You forget yourself. Anyhow. it’s 
settled now, and in future we areall going to pay more and get the 
same for it. So everyone's satisfied, including Mr. Hammond." 

“ Oh. yes, I know that," continued Geraldine, “ But the com- 
mittee didn't settle it and a committee won't settle the advertising 
business. "That being so, if they insist on having one, whether the 
secretary is an advertising man or an engineer won't have the least 
effect on the result." | 

* Look at the British Commercial Gas Association," I said. 

“ That's an association, not a committee," said Geraldine, logically. 
“ Besides, they're gas men. not engineers, which makes all the differ- 

ence. Another thing is that an association associates, à committee 
simply commits." 

." Another aphorism! Now, tell me, Geraldine, what would you 
do if you were asked to suggest à way of making electricity more 
popular ? What's your solution of ell this muddle? It’s always 

eemed to me, you know, that you're much stronger at destructive 


8 


than constructive criticism. So just let's hear whet your proposals 
are ? ” 

Geraldine continued to do what she calls smoking for some moments 
without speaking. Then she began to talk again. p^ 

" In the first place," she said, “If I was appointed, I should 
insist on one thing. that is simply this: Electricity must be adver- 
tised and not apparatus. Yes, that would be the line to go on. 
Of course, the uses to which electricity could be put must be brought 
out too, but afterwitds; for they're quite subsidiary. At present 
electrica! advertisements are much too learned. There's scarcely 
- one that doesn't contain that blessed'phrase ‘kilowatt hours.’ N ow, 
what I should like to do would be to take all the electricity people 
for à ride on a tram along the Embankment one night. And when 
we were rocking slong over the corrugations I should show them 
'" Lipton's Teas, * Dewar's Whisky ' popping in and out across the 
river. Short and simple, isn't it? No talk about kilowatt hours 
or pence per unit there. But, all the same, that’s the way to interest 
people in what you're sclling. They ll do the rest." 

" But we want to educate the public,” I protested. “They must 
be made to realise all the wonderful " 

“ You start educating yourselves.” retorted Geraldine. *“ Why, 
at the present time, half the electrica] engineers think that gas is 
better than electricity for heating and coal fires better than the peir. 
And, what's more, some of them say so. You must get electrical 
engineers to believe in their own medecine first. Do you think, for 
instance, Tommy Lipton drinks Lyons’ tea ? " 

“ But electricity isn't the same as tea.” 

“Isn't it ? " said Geraldine, scornfully. “It seems to me that that's 
where you electrical people are mistaken. You haven't yet got beyond 
the stage of thinking that electricity is a wonderful mysterious fluid 
which only you know anything about. The idea is that electricity’s 
the sacred cat and you're the high priests of the inmost temple. 
If you want to do any gocd you'll have to come off that perch and 
treat electricity, at any rate as far as advert ising is concerned, exactly 
like cocoa, patent medicines and horse fodder. That is from the 
selling point of view. You can still go on discussing its sacred 
mysteries within the marble walls of the Institution.” 

" That's all very well, Geraldine ; but the difficulty is to Carry 
that idea out. For instance, would you have a committee or just a 
secretary ? ” 

“ I should have a committee," said Geraldine, decisively. “ And 
on it I should put all the station engineers in the kingdom. , But 
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Sizes up to 2 H.P. 


The Lamps 
that LAST 


These Starters have been designed to 

meet the demand for cheap but well- 

made apparatus for use in connection 
with small motors. 


Pamphlet No. 93 gives full particulars. 


A. REYROLLE & Co., Ltd., 


E HEBBURN-ON-TYNE, ENGLAND. 1 


if I was the secretary I'd take core that committee never met, like 
the Board of Trade never meets." 

“ And as regards the secretary, whet should his qualifications be ? 
That seems an important point.” 

“ Well. he would have to be a good man." said Geraldine. judi- 
cially. «He should know enough about clectrice! enginering to be 
able to distinguish a radiator from a Bertram-Thomas oven ; and 
enough about advertising to be able to get out à pamphlet on flat 
irons that wouldn't intreduce mathematics or talk about the maxi- 
mum demand system. And, above all. he should have plenty of 
common sense and be diplomatic and, if possible, good looking." 

At this point I am afraid I sighed. 

“You want a utopian arrangement.” I said, slowly. — " I feared 
so. That being the case I don't see your scheme being carried out 
vet awhile. This is England. not Utopia. Well! Ive been very 
interested in your ideas, Geratdine, and now perhaps youll be good 
enough to shut up and let me go to sleep." 

Geraldine pouted. | 

* Along with the other electrical engineers." she said. wickedly. 

F. H. M. 


*AN ELECTRIC KITCHEN." 

We have received from the British Prometheus Co. a pamphlet 
with the above title which describes the electricslly equipped kitchen 
at Messrs. Debenham & Co.'s Merylebone-lene Fectory Kitchen. 

We deseribcd the equipment of this kitchen et its opening è couple 
of months ago, and it will be remembercd that its outstanding 
feature was that it is a purely commercial undertaking. It is not 
designed for catering for wealthy end luxurious people, but for the 
staff and employés of a London business house. 

The pamphlet describes in some detail the equipment of the kitchen 
and is illustrated by photographs showing both the apparatus in use 
and a selection of the employees enjoying the food cooked therein. 
Nome interesting information is lso given on cost, control, cleanli- 
ness and the improved conditions in the kitehen which are made 
possible by the use of electrical apparetus. 

We recommend any of our readers when trying to convince one 
of those persons who so far are unbelievers in the benefits of electric 
cooking to hand him a copy of this pamphlet. , 
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BECAUSE they give the 
best results from electric 

light—because they save 
current—because they are 
strong and durable. 


These are reasons why 


“POPE” 


BRITAIN'S BEST 
METAL 


LAMPS 


are so greatly in demand 
amongst electric light users— 
reasons why you should 
handle the lamps. 


Write for full particulars, 
price lists and terms im- 
mediately — 


* POPE” dealing pays. 


POPE'S ELECTRIC 
LAMP CO. Ltd., 


Hythe ‘Road, Willesden, 
London, N.W. 


CANDLE-SHAPE OSRAM LAMPS. 


Doubtless many of our readers will be 
interested to learn that the General 
Electric Co. can now supply from stock 
plain flame candle-shape Osram lamps 
suitable for use on pressures between 
200 volts and 260 volts. These lamps 
consume 20 watts and have a candle- 
power of 16. In initiating what is, of 
course, quite a new series of goods, the 
General Electric. Co. are only bringing 
their high-voltage lamps into line with 
their other productions suitable for use 
on low-voltage circuits. 

The demand for these fancy-shape 
lamps has of late, we understand, very 
considerably increased, and there 15 no 
doubt that the new lamp, eliminating as 
it does series working, should become 
exceedingly popular. Our illustration 
wives a general view of the new lamp 
of which the General Electric Co. will 
he pleased to supply prices and par- 
ticulars on application. 
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THE ROUND TABLE. 


“ Rise Sir ‘ Tricity’ Grogan.” Shall we have to record this 
as one of the Queen's bons mots at the Bazaar and Garden 
Féte at East Sheen Lodge on the 11th inst. ? 

* * * * 


“Scots wha hae wi Wallace bled,” don't be outdone by the 
English who will visit Glasgow next week. Remember Dewar! 
* * * * 


We cannot compliment the L.G.O.C. on the new scheme of 
illuminated numbers for its motor 'buses. The original large 
dise with black numbers painted on a white ground could be 
read in daylight at great distances. Had electricity been used 
these discs could easily have been lighted so as to be almost 
equally discernible by night. The present arrangement 1s 
an adaptation to acetylene which the general public will not 
appreciate. Bothat back and front the smaller sizes of figures 
can only be read at very short range. 

* * * * 

How slowly the electric battery vehicle makes headwav. 
Perhaps when the station engineer has built up a cooking load 
he will assist in making the thing better known. Mr. Seabrook 
might make a note to read a Paper on it at the 1913 Convention. 

* * * * 


We were expecting some comment from the J.O.G. on 
indirect electric lighting. It takes the shape of an accusation 
that the metal lamp is injurious to the eves and that indirect 
lighting is a lame excuse for screening it. Pooh! Sour grapes, 

* * * * 


At last manufacturers are waking up on electric cooking. 
New apparatus is announced in this issue by two makers, and 
we hear there are more to come. If they are to he in time for 


OSRAMS 


with Drawn-wire Filaments 
for DECORATIVE LIGHTING 


Manufactured in a great 


variety of special types for 

DRAWING ROOM FITTINGS, 

BRACKETS, PICTURE AND 

SHOP. WINDOW REFLEC- 
TORS, etc. 


Write for Particulars and Prices. 
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Gratis to 
Subecribers. 


the Harrogate Convention they must get a move on. The 
I.M.E.A. this year will be very hot stuff for the J.O.G. 
* * * * 


The commercially minded men in the industry and particu- 
larly those among central station engineers rhay be reminded 
at this juncture that the Boston Electric Show will be essen- 
tially a commercial exposition. While it will possess features 
of engineering and scientific interest its appeal will be greatest 
to the commercial electrical man. We want those of our 
readers, casual and regular, who can make the trip to Boston 
at the end of September to figure as early as possible in joining 
the party. We are now in possession of fuller details which 
are at the disposal of interested inquirers. 


PREHISTORIC PEEPS. 


The completion of the telegraph between New York and San 
Francisco is regaided with great satisfaction in America, and the 
first message sent through was one from the Mayor of San Francisco 
to the Mayor of New York. 

The Abbé Moigno. the talentcd editor of the Paris Cosmos, states 
that on the 9th inst. he saw M. Ruhmkoff pierce instantaneously with 
his induction coil giving off sparks upwards of 17 in. in length a mass 
of glass nearly 2 in. thick. This is one of the most astonishing ex- 
periments vet performed with that immensely powerful instrument. 


b. ^ir :, The vast and growing importance of the science of telegraphy 
requires not only a journal to represent its interests, but also an 
Institute where telegraph engineers and electricians could meet to 
discuss the various matters bearing upon the subject of electro- 
telegraphy. Civil engineers, architects, naval architects, &c., have 
their institutions, why should not electricians have theirs,?— 
Yours, ge [AN OLD MaGNET. : 


[We cull the above from THE ELEcTRICIAN, May 9, 1861.j 
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SIEMENS 


TABLE AND BRACKET 
FANS 


FOR . 
CONTINUOUS AND 
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For particulars write to our Supplies Dept. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Heap Orric&: CAXTON HOUSE, WESTMINSTER, S.W, 
Telephone: GERRARD 860. Telegrams: "SrguaRALOS, Lonpom,” 


Supplies Dept. : 39, UPPER THAMBS STRBET, B.C. 


Telephone: Lonpon Watt 8270, Telegrams! ‘‘ Stgmotor, Lonpow,” 


BRANCHES : 


' SHEFFIELD CALCUTTA 
JOHANNESBURG BOMBAY 
CAPE TOWN MADRAS 


BIRMINGHAM GLASGOW 
BRISTOL MANCHESTER 
CARDIFF NEWCASTLE 


SINGAPORE 
PENANG 
RANGOON 


SYONEY 
MELBOURNE 
TORONTO 


THE N.P.M. SELF-STARTING MOTOR. 


Some months ago Mr. Pensabene read a Paper before the 
Institution of Electrical Engineers in which he described the 
theory of a new pattern of alternating-current motor. The 


VIEW Ol 
MoToR 


RESISTANCES. 


THE 
AND 


N.P.M. 
NTARTING 


Electric Construction Co. are manufacturing this interesting 
machine, and they have just issued a list which gives full 
details of the constructional features and diagrams of connec- 
tions for special purposes. We have taken from this list an 
illustration which shows a group of automatic starters in sizes 
up to 50 H.P. and also the completed motor. The machine 
runs up automatically on the closing of an ordinary primary 
switch. There is a complete absence of slip rings, brushes, or 
sliding contacts, although the motor has the same characteristics 


including starting torque, as a slip-ring machine. During 
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starting resistance is cut out of the rotor circuit by means of a 
switching device, which is actuated by centrifugal force ; the 
amount of this resistance at any moment ìs dependent upon the 
speed of the motor. The machine, therefore, starts slowlv 
against heavy loads and quickly against light loads, but there 
is no rush of current during starting. To all intents and 
purposes, the automatic device assumes the functions of a sepa- 
rate slow motor starter within the motor itself. During the 
operation of stopping, the resistance is again automatically 
inserted with the reduction of the motor speed. We under- 
stand that the starter is positive and certain in action, and is 
therefore practically foolproof. The resistance is of German 
silver strip and is insulated by asbestos paper, which is laid 
between a layer of the strip. The resistance is built up in the 
form of discs, which are assembled side by side and secured by 
bolts between iron plates which are attached to an extension 
of the motor shaft. The whole of this resistance of course 
revolves with the motor. The back and front views of the 
starter will be seen in the adjoining illustration. At the 
front side will be noticed the weighted lever which responds to 
the influence of centrifugal force and performs the switching 
function. The lever moves outwards against the tension of an 
opposing spring. through a variable ratio gear. This latter 


- is so designed that for any speed between standstill and full 


speed the torque due to centrifugal force is balanced by the 
spring-tension torque for a certain position of the contents, at 
which position the corrected amount of resistance is inserted. 

The " N.P.M.” motor can be used for all the operations to 
which an ordinary alternating-current motor can be applied, 
but is also specially suitable for automatic pumping, for capstan 
service, for air compressers, and for a variety of machine tools. 
The motor is one of the most interesting alternating current 
machines that has been recently put on the market and it 
should enjoy a considerabie vogue. 


THE HENLEY WIRING SYSTEM. 


Since its introduction some months ago this novel system of 
wiring has made rapid progress. The Olympic Electrical 
Exhibition was made the occasion of a special display of the 
system, and we understand that so much interest was created 
among electrical contractors at that time that a considerable 
volume of orders was picked up. We gather from a new 
edition of the company's list (No. 69) that important installa- 
tions of this system have been carried out in various parts of the 
country. These include country houses and public buildings. 
The general mechanical soundness of the system should com- 
mend it specially to country-house owners ; in fact, we should 
like to see a greater interest taken in electrical installations 
by town and country gentlemen, especially as 
fires in country houses are not infrequently 
attributed to electrical causes. 

We may recall the principal features of the 
Henley Wiring System as being of special 
interest. It is a lead-covered system which 
can be used either concentric, twin or triple core. 
The concentric conductor has an ordinary 
layer of V.LR. insulation, upon which 1s 
spirally wrapped a thin tinned copper tape. 
The whole is then sheathed with a solid drawn 
seamless tube of special metal. This con- 
| ductor is readily flexible, and can be made to 
follow the most difficult contours. In leading out the 
conductors a standard type of fitting (the H.W.S.) is 
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Substantial 
Construction. 


Easy to Operate. 


| All Parts are 
Hi Interchangeable. | 


WITH PULLEY FOR ROPE OPERATION. 
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of Circuits. 


The number of stops, and the resistance between each, is such that ‘“ nice” manipulation of 


delicate jobs is easy of accomplishment. 


The construction renders our Controllers absolutely fireproof and non-hygroscopic, no wood 


or fibre being used. 
With barrel in “off” position, BOTH poles are broken. 


Fitted with no-voltage and overload releases. 


MAY WE QUOTE YOU FOR CRANE CONTROLLERS ? 


The ELECTRIC & ORDNANCE ACCESSORIES Co., Limited. 


Proprietors, VICKERS Limited, 


Aston, Birmingham. 
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employed. This is made up of a steel wood screw, drilled and 
tapped axially through the head to receive a } in. steel stud. 


Over this stud two brass washers. a spring washer and a hexa- 


ExaMPLESs oF Houses Wirep with H.W.S. 


gonal nut are used for securing the outer copper tape. A 
tapered brass nut which fits into a countersunk hole in the wood 
block, serves to hold this latter securely in position against the 
wall. This makes a highlv satisfactory arrangement of the 
ends of the conductors. The conductors are fixed up with link 
clips, these being made from tinned brass and ‘held in position 
by nails or countersunk screws. The two ends of the clips are 
brought through a small slotted washer and turncd over. This 


H.W.S. Twis CONDUCTORS HELD Ur RY “ LiNKk" Crirs. 
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can easily be done with the fingers. The adjoining illustration 
explains the details ot this extremely simple device. 

Saddles for holding any number of wires from one upwards 
can also be obtained. In the list dealing with the wiring 
system to which we have already referred particulars will be 
found of joint and tee boxes for both the earthed concentric 
and twin system: also distribution boards, portable drums. 
bonding clamps, &c. We hope that electrical contractors who 
are not already familiar with this interesting system will take 
an early opportunity of applying to W. T. Henley's Telegraph 
Works for details. 


just been issued by the Union Electric Co., in which their pattern 
HD polyphase motors with end-shield bearings are described and 
illustrated. The motors are supplied with either squirrel-cage 
rotors. wound rotors and slip-rings. or wound rotors and slip-rings 
with brush raising and slip-ring short-circuiting device. and are made 
in the open-protected. mesh-protected. enclosed ventilated and 
totally enclosed types. Interested readers should apply for a copy 
of the pamphlet to the Publicity Department. Park-street. South- 
wark. London, S. E. 

Fuse Boards and Fans are dealt with in leaflets Nos. 231 and 232 
published by the Sun Electrical Co. Leaflet No. 231 contains 
illustrations of the company's distributing fuse boards, with descrip- 
tion and prices. and in leaflet No. 232 the new 
season's fans are dealt with. Oscillating fans. with 
swivel and trunnion movement, for desk or wall 
service, and lamp-holder fans of various patterns 
are ameng those listed. These are all for either 
continuous or alternating-current circuits. 


Meruep or Leapixc Our Enps 
oF H.W.S. CoNLUCTORS, 
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SCHOLEY 
FANS... 


Ceiling, Desk, Wall, 
Port-hole, Railway, 
Ship, Ventilating, and 
Exhaust : 
Supplementary List 


of Season’s Designs 
for 1912 Now Ready. 


In appearance " Scholey "' Pd 
Fans conform to the some- r 
what standardised style, but 
inthe Motor— which is really 
the vital part of the machine 
—their superiority is un- 
doubted. 


Efficient— Reliable — Noisc- 
less — Beautifully Finished 
and Inexpensive, Scholey 
Fans are pre-eminent. 


SCHOLEY & Co., Ltd. 


151, Queen Victoria St., 
LONDON, E.C. 
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INDIRECT LIGHTING IN THEATRES 


Glare is es much to be depreceted in theatre as it is in house or 
«ffice lighting. During the course of è pley the 2uditorium of a 
theatre is plunged in darkness end the eyes are apt to resent the 
sudden burst of illumination at the commencement of each entr acte, 


THEATRE “ EvEÉE.REssT " LIGHTING. 


T. better method of lighting theatre auditoriums, and one which 
is being widely adopted in America, is the " Eye-Rest " system of 
indirect lighting, which is being developed in this country by the 


REYROLLE WALL PLUGS |^ 


For Portable Machines, Lights, &c. 
Pamphlets 114, 122, 88 and 45 give all particulars 
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British Thomson-Houston Co. (Ltd.). In order to get good results 
from this form of lighting, it is necessary for the ceiling to be white, 
or very light in colour, so that it shall reflect most of the light down- 


" ward. The gilt ceiling ornamentation, which seems to be the only 


decorative method known to theatrical architects, may well give 
place to some scheme which will also improve the illumination. The 
accompanying illustration shows a theatre auditorium lighted by the 
B.T.-H. “ Eye-Rest " system. The fittings harmonise well with the 
wall and ceiling decoration. and distinctly enhance the appearance 
of the “ house." 


RECENT LIGHTING. 


A good example of interior illumination is shown by the adjoining 
illustration which shows the nave and chancel of St. James's Church, 
Streatham, which has recently been consecrated. The whole of the 
lamps and fittings were supplied by Siemens Bros. Dynamo Works, 
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TANTALITING IN St. JAMES’S CHURCH, STREATHAM. 


and the contractors responsible for the wiring and erection were 
Dennis, Adams & Co., Little Pulteney-street, London, W. The 
church is illuminated with '* Tantalum " drawn-wire lamps, and the 
fittings were specially designed for the installation, and complete 


* WOTAN " LAMPS AT THE PORTMAN HOTEL. 


satisfaction has been expressed by the church authorities. We also 
illustrate a room in the Portman Hotel, London, which is lighted 
throughout with ** Wotan " pure drawn tungsten wire lamps. This, 
we understand, is only one of many ** Wotan " hotel installations, 


THE ELECTI RIAL COP. 
METERS 


-> 
T ha — i 


73 


forthese lamps are becoming extremely popular with hotel proprietors. 
Illumination schemes for hotels need to be particularly well chosen, 
and in the present instance the proprietor seems to'have hit on an 


excellent method. 


—— MÀ a — ———————————— 


A NEW ELECTRIC OVEN. 


Electrical manufacturers and supply houses are already beginning 
to take a greater interest than heretofore in electric cooking. The 
Sun Electrical Co. is putting on the market à new pattern of small 
oven which they recommend for use in the average household. The 
adjoining illustration shows the general features of this. It is fitted 
with a fall down which rests on a pair of swing brackets. Imme- 
diately below the door is a three-heat and off-switch, and by this 


Sux ELkEcrRICAL Co.'s New OVEN. 


means the energy consumption can be controlled up to 1,000 watts 
per hour. The oven is of the lagged type. but it can be supplied 
with nickel-plated exterior casing. The elements are guaranteed for 
12 months. We understand from the makers that the oven attains 
a temperature of 360° F. within 15 minutes of the current being 
switched on. Tne oven is I4in. deep. 10}in. high. and Ilin. 
wide. The loading for the three heats is 300, 500, and. 1,000 watts 


respectively. 


CATALOGUES. 


** THE IxsvriToR. Book. "— This is the title of a 10-page booklet 
dealing with ** The Suspended Electrical Conductor and Its Insula- 
tion," published by the Locke Insulator Mfg. Co., of America, and 
being sent out by Wm. Geipel & Co.. ^t. Thomas-street, London, 
S.E., who are the company’s agents for the United Kingdom. 


SIMPLEX CONDUITS Lo., 


Garrison Lane, BIRMINGHAM. 
Manufacturers of— 


CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC HEATING 


AND, COOKING MATERIAL, &o. 
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WIRES, JOINTING Toots, &c.—A new list (No. 27) is to hand 
from the India Rubb?r. Gutta Percha & Telegraph Works Co., con- 
taining tabulated particulars and prices of gutta-percha, indiarubber, 
silk and cotton covered wires, jointers' tools and jointing materials. 


Country HovsE LicuTING.— The India Rubber Co. also send us 
a copy of a very attractive four-page folder entitled ‘‘ Country 
House Lighting by the Silvertown Petrol-electric Plant," in which 
the reliability. economy and advantages of the Silvertown plant is 
set forth in a concise and effective manner. ! 


RECORD'S PATENT CUT-OUT. 


"ome little time ago we referred to the chief features of an auto- 
matic battery cut-in and cut-out, which had been patented by Mr. 
Record, who was at the time with the General Electric Co. We under- 
stand now that the device is being manufactured by the Record 
Electrical Co. at their works, Broadheath, Manchester. The ad- 
joining illustration will serve to recall the general appearance of the 
cut-out. It is differential in action, and closes the circuit as*soon as 
the dynamo is a few volts above the battery. The control of the 
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REÉcoRD's CUT-OUT (SHEWN OPEN). 


switch arm is effected by two coils (one series and one differential) 
and a powerful permanent magnet. We are informed that the 'mag- 
net can never become reversed or d»po'arised, but is strengthened 
by use. "The circuit ix only broken when the current falls to zero, so 
that there is no sparking at the mercury contacts. Tne instrument 


is sensitive in action, but is soundly constructed, and should, there- 
fore, be reliable in service. 

The cut-out is offered in sizes ranging from 10 to 200 amperes and 
voltages from 40 to 320. Copies of a list with details of prices can be 
obtained fat the company's London address, Caxton House, West- 
minster,' S. W. 
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Motor Controlling Apparatus for Every Conceivable Operation 
Adams M* C? TI? Balfour House, Finsbury Pavement, London. Works-Bedford. 


a T rep f girders and has little or n 

= E FED FACTORIES. roof is mainly composed of girde nd ] | 0 
s HE LIGHTING OP LOW-ROO reflecting surface. The actual illumination is, however. 
In a recent issue we commented upon the apparent dilatori- glareless and well caring We eva der eio NOR nion 
ness of arc lamp manufacturers in taking the competition of Electric Co. upon this latest z P; id 36 pon SATOR 
metal lamp makers lying down. So much data has been department, and we hope that contractors who ave industrial 
P ais sr. installations 1n hand will keep in mind the 


various advantages and economies of arc 
lamps in this field. 


CURRENT TRADE LITERATURE. 


ARMORDUCT MFG. Co.—A pamphlet containing 
several interesting end novel forms of Glob.o. 
lite signs hes come to hand from this company. 
These signs, it will be remembered, consist essen- 
tivlly of two plates of perforated sheet metal 
between which are placed crystal glass balls. 
Portions of the latter project through the front 
end beck sheets which ere tightly clamped 
together. This errangement, it is claimed. 
‘lows » large renge of designs to be very easily 

executed. 


T. & J. Jackson.—The electric cooking appe- 
rstus made by this firm forms the subject of 
their latest trade literature. A number of im- 
provements which heave been intrcduced are 
described. The apparatus noted includes ranges, 
grills, hot cupboards, wing toasters and kettles. 


T. & T. Vicars.— Two booklets to hand from 
this firm deal with their well-known patent 
eutometie smokeless stoker. It is divided into 
® number of sections in which ere given drawings 
of the stoker, & generel description for use of 
the apparatus, date regarding elevators and 
Ipmmkcr Anc LionmING 1x a PriNrING. Macuixe Room. conveyors and a series of 12 tebles dealing 
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circulated on behalf of the metal lamp 
for every conceivable illuminating 
service that it comes with consider- 
able relief to look through the pages 
of a publication which puts in a good 
word forthearc lamp. This particular 
booklet has come to hand from the 
Union Electric Co. and is devoted to 
the subject of indirect and semi- 
indirect lighting for low roofed fac- 
tories. We are sure that it will be 
read with considerable interest by 
those captains of industry who have 
the comfort of their employés at 
heart. The general scheme of illumi- 
nation recommended is one in which 
inverted arc lamps are employed in 
combination with either opaque or 
semi-opaque reflectors and diffusers. 
It was at one time supposed that 
unless the roof of a room had a par- 
ticularly good reflecting surface it was 
impossible to introduce any scheme 
of indirect lighting. The illustrations 
which are included in this booklet are 
a flat contradiction of any such idea. 
We notice one of these views which 
is the interior of a large printerv, 
and here it will be noticed that the 


INDIRECT ARC LiGHTING IN A WoRKROOM, 
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AUTO BATTERY CUT-IN & CUT-OUT 
RECORD'S PATENT. 


WRITE 
FOR 
LIST CI. 


This Switch protects the battery from damage during charging. 


A GOOD 
“CASE 9 
AT LAST. 


It automatically opens 


and closes the circuit when the dynamo voltage fluctuates. |t is very sensitive, and 
actually breaks before the current reverses, therefore there is no sparking. Two 
current leads only make the connection, the voltage coil being joined up internally to 


the mercury cups. 
the direction of the current. 


The permanent magnet is always strengthened in use, whatever 
The cut-out has an excellent appearance, and is in 


keeping with the best instruments on the switchboard. 


MANUFACTURERS- 


THE RECORD ELECTRICAL COMPANY LIMITED. 


Telephone— 3057 Victoria, 
Teli grams “Infusion,” 
London. 


LONDON OFFICE— 
CAXTON HOUSE, 
WESTMINSTER, S.W. 


Cablegrams 


generally with steam raising work, and containing a great deal 
of useful information. A separate pamphlet contains a series 
of views showing various installations of Vicars’ stokers of all 
descriptions. 

WESTMINSTER Toor & ELECTRIC Co.—At this time of vear a sec- 
tion of the community's fancy lightly turns to thoughts of motor 
boats. We advise any such to consult list No. W 18 of this company, 
which relates to electric lighting sets. The advantages of electric 
lighting for this purpose are adequately set out. 

THE ELECTRICAL ENGINEERING & EQUIPMENT Co.— This firm's 
latest list illustrates a few of the fittings and accessories manufac- 
tured bv them for street-lighting purposes. They draw particular 
attention to the fact that they are making a feature of span wire 
suspension light units. 

THE TELEGRAPH CONDENSER Co.—An excellently illustrated cata- 
logue which we have received from this firm deals with various types 
of patent artificis! lines for duplex working, condensers for sub- 
marine cables, standard condensers, artificis! exbles for universities, 
eolleges, and science schools, duplex apparatus. 


—— — — 


7 NEW al DEVICES. 


In the May issue of * eaaa "T (the Simplex house 
organ) is an article entitled " Some New Ideas on Electric 
Cooking,” in which the opinion is expressed that the house- 
holder should be gradually led up to the electric cooking 
proposition. Starting with the assumption that the house 


FUEL SAVED IS MONEY EARNED. 
SARCO specialities Save Fuel. 


SANDERS, REHDERS & CO., Ltd., 
108, Fenchurch Street, LONDON, E.C. 


TE 


Telephone—164 Altrincham. 
Telcgrams ) * Infusion,” 
Cablegrams J Altrincham. 


WORKS — 
BROADHEATH, 
MANCHESTER. 


lighting wires should be used for the cooking service, the 
argument in favour of a small initial outfit primarily for use in 
the kitchen is gradually developed. It is then shown that by 
the use of a hot plate. either 6 in.,8 m. or 10 in. diameter. a kettle, 
saucepan, frypan and oven, the culinary operations of a small 
household can be economically performed. Quite naturally 
it is specially recommended that the Simplex Combination 


SIMPLEX Hor.bLATE, KETTLE, SAUCEPAN AND FRYPAN. 


Cooking Outfit should be used. As the prices are moderate 
to the very limits of economy (34s. 6d., 41s. 6d. and 52s. 6d.) for 
each size of complete apparatus, the manufacturers are hopeful 
of a brisk demand. We trust that contractors and station 
men will co-operate with Simplex Conduits in pushing this 
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Made 


ARMSTRONG, STEVENS & SON, L? 


WHITTALL STREET, 


BIRMINGHAM. 


Y! 


PRICE LIST ON 


FREEZOR FANS. 


The General Electric Co., Ltd., have organised an extensive 
advertising campaign for popularising their well-known “ Freezor ^ 


Wuy BE WARM? 


Two 


fans. attractive advertisement fo'ders (see illustration), 


artistically printed in colours, are heing used to dilate upon the various 
merits of '* Freezor.” These fo'ders are for cireularising direct to 
consumers and the Company are prepared to supply quantities to 
the trade, over printed with dealers name and address. 


CHAIN PULL HOLDER. 


An arrangement whereby the light on a bracket. electrolier 
or standard can be adjusted to any convenient height has 


A) 
SwitcheearsCowans L7 
SALFORD MancHEsTER © 
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Printed and ruousnei vy G4 BORG S TUUK Ka, at vac Eu 


itociai, Féiutiuy and Publishing Offices, 
LONDON, FRIDAY, JUNE 7, 1912. 


APPLICATION. 


recently been placed on the market by Messrs. Hogan & 
Wardrop, and is illustrated in the accompanying photograph. 
ItYconsists essentially, as will be seen, of a length of chain 
attached to a special lamp holder and thus provides a neat and 
eflective arrangement which should go far towards 
abolishing the old pattern, especially as no handling 
of a dusty shade is necessary. Another point in 
its favour is that the pull necessary to move the 
holder is so slight that there is no shock to metal 
filament lamps and thus no fear of breakage from 
this cause. sd 


———— 


A CHAIN PuLL HOLDER. 
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ELECTRIC HEATERS 


S 


| LONDON 


SHOWROOMS: 9, Newman Street. Oxford Street, W. 


The BRITISH PROMETHEUS CO,, Ltd. 
Salop Street Works, BIRMINGHAM. 
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Ix THE ROUND TABLE. Gas Lighting " will be at the meeting on Tuesday, when the 


cooking discussions are in progress. If he will voluntarily 
make himself known during the discussion we will—allow him 


to speak if he can. 
xk * * * 


(Mostly I.M.E.A. Conventional.) 

We wish good weather, no punctures and no fines to the 
motoring party which sets out for Harrogate on Sunday next. Owing to the difficulty of making a satisfactory landing on 
They should be there in time to welcome the proletariat of the the Majestic Green there will be no Osram-planing at Harrogate 
Convention who will, of course, arrive by train. this year. Kite-flying strictly prohibited. 

* * * x * * * 

Geraldine, who gives her views on Conventions in another 
column, reminds her friend that Harrogate is famous for its 
waters. She forgets that electrical engineers are authorities 
on mixed drinks ! 

* * * * 

Mr. H. H. Holmes is a bold man to set out scalp hunting 
on the electric cooking proposition. We have alreadv got 
wind of at least two plots to raise his hair, oneat the meeting 
and the other not. ERU SN E 

zk "n zk * "Eco ede Ge ar eee 

It seems incredible that irrepressible Hornby will not be at 
the Convention this year. Fancy being in Canada, and what 
| an excuse to offer for his absence. Quite entre nous, we have 
| yet to meet the man who can outlaugh Hornby ! 
| * * * * 
| Many old-timers who will go to Harrogate will be recognis- 
able from afar by their voices. Green hats may be in fashion 


x 


Has Secretary A. W. Robinson arranged for H.M.S. 
“ President " to fire a salute when the Batti-Wallahs embark 
at Temple Pier to-morrow ? 
* * * * 
There were no speeches at the Freezor Fan Works outing on 
. Friday last. Dr. A, Railing, as the youngest director, with 
20 minutes not out beat Mr. Clifford Palmer, who was caught 
and bowled at the end of 25 seconds. 


THE BABY I.M.E.A. 


The first meeting of the Municipal Electrical Association was a 
distinct success, Representatives of the Board of Trade attended 
and took part in the debates, and everyone else who had the remotest. 
claim to be listened to was urged to do likewise. So catholic, indeed. 
was the spirit prevailing that one almost expected to hear the Presi- 


and even salaries may go up, but voices change ? Never ! 
* n * * 


A committee of the Harrogate Smoke Room Conferences 
will, we hope, be formed soon after the arrival of the station 
engineers. We will undertake to publish its report of pro- 


ceedings in the next issue. 
* * * * 


It is anticipated that a representative of the “ Journal of 


OSRAMS 


WITH 
DRAWN-WIRE FILAMENTS 
FOR 
DECORATIVE LIGHTING. 


LATEST TYPE. 


200-260 Volts. 20 Watts. 
16 c.p. 


CANDLE SHAPE. 


Prices on Application. 


dent call upon any stray representative of the gas interest who might, 
perchance, be present to say what he could in his own defence or — 
for ever after hold his peace. By way of reaction, possibly. against 
the long-drawn-out agony of the proceedings of more elderly insti- 
tutions. the Papers, and, with few exceptions, the remarks of the 
speakers, were distinguished by extreme brevit y. not to say extreme 
haste. The defect. however, is one that time will cure ; the Muni- 
cipal Electrical Association, we doubt not, will soon acquire the 
leisurely dignity of age.—[THE ELECTRICIAN, 1896. ] | 
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Standard Mining Sivitchboard 


suitable for pressures up to 3,200. volts. 


All live parts inaccessible, All working parts under Oil. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Heap Orrics: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone ! GBRRARD 860. Telegrams} "SiguBRALOS, LONDON," 


Supplies Dept. : 39, UPPBR THAMES STREET, B.C. 


Telephone: Lo«poN Watt 8270. Telegrams! " SIRMOTOR, Lonpon.” 


BRANCHES : 
SHEFFIELO CALOUTTA 
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CAPE TOWN MADRAS 


BIRMINGHAM GLASGOW 
BRISTOL MANCHESTER 
CARDIFF NEWCASTLE 
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SYONEY 
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TORONTO 


jd. PER UNIT. 


Barnes and Reading have joined the ranks of those elec- 
tricity works which are giving a supply for cooking purposes 
at jd. per unit. Sunderland and Southampton are the two 
other stations which have taken this momentous step. At 
Reading, energy can be obtained for cooking and heating 
purposes at 200 volts at 4d. per unit where a supply is taken 
for lighting purposes ; where no lighting supply is given, for any 
amount up to 20 units per quarter the statutory charge of 
13s. 4d. per quarter is made, and anything in excess is charged 
at 4d. per unit. There will be no meter rents with this new 
scale of charges. which take effect from June 1. In making this 
announcement the Reading Electric Supply Co. are confident 
that these new charges will meet with a ready response from 
consumers in the district. 

Mr. C. S. Davidson, of Barnes, announces a new system of 
tariffs in his district. These are as follows: where a lighting sup- 
plv only is given, 10 per cent. per annum on the rateable value, 
pavable quarterly in advance, plus Id. per unit. If a lighting 
and cooking or heating service is given, 10 per cent. as above, 
plus Id. per unit during the two winter quarters, and jd. per 
unit during the summer quarters. Under this system there 
will be no meter rentals. 

The announcements of these two electricity supply authori- 
ties come at an opportune moment, immediately preceding 
what will doubtless prove to be an electricity cooking con- 
vention of the [. M. E.A. 


COOKING AND HEATING. 


A complete catalogue relating to electric cooking and heating 
apparatus is to hand from Simplex Conduits (Ltd.). This list is one 
of the most complete in the trade, and is divided into two sections, 
viz.: Sections C and H, dealing with electric cooking utensils and 
electric radiators. 
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The former includes details of such appliances as kettles, water 
heaters, urns, irons, hot cupboards and so forth. Particular men- 
tion may be made of the series of boiling plates which is being in- 
troduced. These boiling plates are of solid mechanical construction 
and no material is used in their make-up which is likely to be detri- 
mentally affected by the high temperature involved. They are 
made in three sizes—6 in., 8 in. and 10 in. diameter, and these may 
be arranged for temperature regulation, either by means of the 
usual three-pin terminals, which give four variations from one-quarter 
to full heat, or for circuits not under 200 volts, with a special three- 


siMPLEX Hor PLATE WITH THREE-HEAT SWITCH. 


heat regulating switch which is attached to an extension piece to 
the side of the plate in the manner shown in the enclosed illustra- 
tion. This heat switch is fitted with an indicating dial which 
clearly shows the exact loading of the hot plate. 

Simplex Conduits wish to draw attention to the fact that they 
are now specialising in supplying or converting high class silver- 
plated goods for electric heating. These are intended for presenta- 
tion purposes, &c. A range of five appliances is illustrated in the 
catalogue, consisting of two types of kett'es, a food warmer, a 


SIMPLEX NEW PATTERN HEATER. 


chafing dish and a toast maker. In the heating section, in addition 
to ordinary types, special patterns such as the humidifier type, 
special convectors for office and corridor heating, car heating, &c.. 
are shown. A number of Simplex heaters have recently been sup- 
plied for ship use and these are of special design and construction. 
A typical pattern is heavily constructed in brass, gilt finished, This 
type of hester is an excellent example of the work of the Simplex 
Co.'s artistic metal and fitting department. We give an illustration 
of the latter type of heater. 


GREENWICH TIME IN COURT. 

A set of electric impulse clocks made by Gent & Co. will be 
installed in the new Blackbuin Police and Sessions Courts. The 
transmitter, or master clock, is fittcd with mechanism for receiving 
the daily Greenwich time signal, so that the c!ocks giving time to the 
courts will automatically show Greenwich mean time. In addition. 
the pendulum of the transmitter is provided with a rcd of the new 
non-expanding nickel steel alloy recently placed on the market by 
Gent & Co., and which is known as " Ninevar." A feature of Gent 8 
system is the weak battery warning bell shown in the small case at 
the right hand of the master clock. This little apparatus auto- 
matically gives timely warning when the battery needs attention. 
It is claimcd that the make of clocks installed work with a «mall 
current. An installation cited in a recent testimonial is still working 
on the original battery of ordinary Leclanche cells installed with the 
clocks three years ago. 
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"ECLIPSE" 
ELECTRIC 
FLAT IRONS, 


The above illustration shows our No. 580 Iron, a light domestic Iron, weighing 33 lbs. [In 

nickel-plate finish, with rubberoid handle and white porcelain connector plug. The Iron 

supplied complete with sheet steel Stand No. 760, in aluminium finish and two yards of 
best quality asbestos.covered and braided flexible cable. 


Price 9s. Gd. (subject to substantial trade discount). 


The above constitutes the Cheapest Electric Iron on the Market, and at the same time the 
Construction and General Finish is Equal to that of the Most Expensive [ron Marketed. 


Large finished stocks are carried and prompt deliveries are guaranteed. 


ASK FOR PAMPHLET F.141. 
The ELECTRIC & ORDNANCE ACCESSORIES Co., Limited, 


Aston, Birmingham. 
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Vickers 3-Phase Totally Enclosed Induction Motors, 
Squirrel Cage Type with Ribbed Covers. 
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YOUR PLANT AGAINST 


THUNDERSTORMS 


MOSCICKI CONDENSERS AND GILES’ VALVES. - 
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ISENTHAL &'CO. (Dept. 4), Denzil Works, Neasden, London, N.W. 


Contractors to the Admiralty, War Office, India and Colonial Offices, 8c. 


G.E.C. FANS AND SMALL MOTORS. 


Among the firms which have shown a considerable amount 
of manufacturing enterprise during the last few years the 
General Electric Co. ranks high. At the time of the issue of the 
companv's bound catalogue we took occasion to remind our 
readers of its expansion 1n manufacturing and extensive com- 
mercial connections in most countries and the colonies. On 
Friday last we were given an opportunity of observing further 
evidences of the progressive spirit which it displays in the 
manufacturing side of its business. Under the genial guidance 
off Mr. H. Clifford Palmer, and in company with a number of 
other journalists, we journeyed down to Birmingham and spent 
a pleasant and instructive day at the Witton Works. Here we 
were welcomed by Dr. A. Railing and conducted through the 
new `‘ Freezor " fan shops and the large engineering shops which 
make up the G.E.C. manufacturing colony at Witton. The 
prime object of the visit was to concentrate attention on the 
facilities which the company has for the making of * Freezor " 
fans, so we will confine ourselves to this section in the present 
article. In our next issue we shall have something to sav 
about the engineering branches of the company's business. 

This department, originally started in Manchester, was removed to 
Witton some two years ago, and its growth soon necessitated the 


erection of a new shop to accommodate the small motor and fan 
work. SNix^fine bays, each 300 ft. by 30 ft., of girder construction, 
with brick-filled walls and saw-tooth roof, have been put up adjoining 
the main engineering shop. Each bay is spanned by a floor con- 
trolled chain-operated electric travelling crane. All the machine 
tools are electrically driven ; some individually, and others in groups 
according to suitability. The stores are arranged across the end of 
the havs, so that successive bays may be added without disturbing 
existing arrangements, — ' 

The first bay is devoted to press work, and is well equipped with 
mcdern tools for all classes of sheet-metal stampings. Small arma- 
ture, rotor and stator punchings are produced complete in one opera- 
tion from the blank, while under the indexing presses segmental 
stampings have becn ‘made up to 18 ft. diameter. 

Conveniently adjacent in the next bay is the die jig and tool 
department, which is staffed with expert tool makers, many of whom 
have been with the company a number of years. The machining 
department occupies the third bay. and we noticed a fine collection 
of medern machine tools, ineluding seven duplex boring mills and a 
number of turret lathes, grinding machines, millers. profilers, 
slotters, &c. The most recent addition is a large all-geared horizontal 
milling machine driven by its own motor on an extended baseplate. 
Every part is machined or drilled to jig. and is then mechanically 
gauged after each single operation. Such a system of manufacture 
enables the company to guarantee all its motors. even to the'smallest 
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Motor Controlling Apparatus for Every Conceivable Operation 


ddams M! C* IZ Balfour House, Finsbur 


Pavement, London. Works-Bedford. 


GERALDINE ON CONVENTIONS. 


“ There was something else I wanted to tell you." said Geraldine, 
from the depths of the taxi, as we dodged the motor ‘buses in the 
Strand. ‘ You've got to take me to hear Tetrazzini.”’ 

“ Certainly," I replied. '' But not this week or next, for I'm going 
to Harrogate.” 

“ What's the matter with you ? " asked Geraldine, solicitousl y. 

* Nothing's the matter with me in that sense," I answered. 
“ Forced by a stern sense of duty I'm going to the Convention of— 
take a deep breath—the Incorporated Municipal Electrical Asso- 
ciation—ah ! " 

“ Q-ooh,” said Geraldine, with round eyes, ** I know all about that 
sort of Convention." 

"* Now there's no need to be untruthful about it. Geraldine. I 
know you know a good deal about everything that a girl ought not to 
know. but I should have thought that the one thing of which you 
must be ignorant was Conventions. What can a sweet young thing 
like yourself. know about such essentially solemn things as 
thev are 7” 

“I know a great deal.” began Geraldine, “‘ sufficient to inform vou 
that they're not altogether what they seem. 1 know, for instance, 
that you men pretend you go to Conventions to hear Papers read. and 
discuss learned things aboyt switchgear, and CO, recorders, and the 
price of coal. and pence per unit. including the decimal point. and 
generally try and increase your stock of knowledge. while all the 
while the real idea is to have as much of a holiday as you can. If it 
is'nt then. why do they have conferences at places like Brighton and 
Harrogate ? Besides that, the things you talk about between your- 
selves aren't technical at all—well, certainly. they aren't electrical, 
l know!” 

“ This is simply libellous, Geraldine." I protested, ** mere hearsay, 
supported by not a shred of real evidence.” 

“ Well, anyhow. 1 know a girl who told me that her husband 
didn't really begin to take an interest in life until the meetings (the 
business. he called it) were over for the day. He just sort of dozed 
until the evening ; then he and one or two others got together ina 
corner of the smoke room at the hotel and talked and laughed to- 
gether until all hours. She simply couldn't get anywhere near them. 
When at last he did come to b»d, he was far, far jollier than he 
usually is.” 

“ Geraldine." I protested. once again, “I really never heard a 
series of more libellous statements against an extremely worthy body 
of men. Of course. these Conventions do good. You can't possibly 
understand the good they do. It’s enormous. It's been pointed out, 
many and many a time. that even if n» one went to the meetings at 
. all the Convention. would be useful. because it gives the various 
engineers a chance of talking things over and discussing points of 
difliculty in. their business. It’s those very informal conferences in 
the smoke room that are the greatest use." 

“J wonder. Talking things over; that may mean such a lot,” 
said Geraldine. 

" Besides, even the Papers are useful ; 
cussions are," I added. 

* Well. this girl l've mentioned-—oh no—no names—said what 
happened was something like this: All the people at the Convention 
went to the meeting place at the Town Hall. or somewhere, on the 
first morning.so that they should know where it was if they were 
asked when they got back home again. I suppose! Then the Mayor 
got up and welcomed everyone and said electricity was still in its 


99 


and certainly the dis- 


infancy. Then everybody shuddered. After that the president 
delivered his address about things in general and made remarks 
which no one was allowed to criticise. And so on and so on! But 
after the first morning the attendance at the meetings got less and less - 
and I don't wonder. Who wants to sit ina stuffy room when it’s fine 
outside and there's blue sky overhead, and the sea, and birds singing?" 

** Oh ! don't be poetical. Besides, birds don't sing on the beach. 
You're thinking of niggers.” 

** T wasn't." said Geraldine, indignantly. ‘‘ Besides, I expect they 
do like sitting on the beach, sometimes. Why, even station engi- 
neers have souls ! "' 

** That’s the cruellest thing you've ever said, Geraldine. I wonder 
you aren't ashamed of yourself. Then at your ideal Convention 
you'd do away with Papers altogethe? ? ” 

** Oh, no,” said Geraldine, “‘ that wouldn't altogether do. For, of 
course, station men must have some excuse to give their committees 
for attending a Convention; and Papers make a good excuse. And, 
of course, it's a good thing for THE ELECTRICIAN ; it gives them 
something to put in in the slack season. And, after all, station en- 
gineers can always read the Papers over in the winter when things are 
busy—TI mean slack." 

** Then you would confine the Convention to the supposed reading 
of Papers, and just have real visits to works and that sort of 
thing ?” 

* Oh, I don't know about that, for the visits were rot, too. My 
girl friend went to Portsmouth Dockyard last year, hoping to see 
something really interesting. But she found the men took much 
more notice of the girls in the ropery than of any of the electrical 
apparatus." 

** My dear girl, I've never seen you in a more cynical mood. You 
must have pity on human weaknesses, and, after all, station engineers 
are only human." 

* I suppose." she said, pensively, *that's why they always turn 
up at the luncheons, however slack the attendance has been at the 
meetings." 

** Oh, you're incorrigible. 
is right with you. 
that." 

" Well! I'm only giving you my friend's impressions. She was 
bored to tears by the whole show ; and so this year she's going to 
stay at home. Of course. she didn't altogether go in ignorance of 
what it would be like. She knew she would be left alone a good deal. 
and all that sort of thing. I don't think she'd have minded the 
smoke room, or the meetings, or the ropery girls, but there was on? 
incident she did mind very much. It was after lunch on the 
second day, and they were just starting off for a motor ride. when an 
awful man came up to her husband in the porch of the hotel and 
started to try and sell something. Although he tried to get away the 
man kept him talking there for half an hour, and by. that time she 
was nearly crying. Then the rain came down and she didn't get her 
motor ride after all. Now. you can't wonder she hates Conventions." 

“ Poor girl! Did the chap get his order ? " 

** Oh, how horrid you are! I won't talk to you any more. And. 
as a further punishment, since you seem to think that Conventions 
are all they should be. next year you shall take me with you." 

** I shall be delighted." I murmured, untruthfully. Just then the 
taxi stopped and Geraldine proceeded to get out. 

“ Well, I hope you'll get on all right next week,” she said. sweetly. 
** Don't overwork yourself. Go to bed early. and, above all, bear in 
mind that Harrogate is celebrated for its waters." F. H. M. 


Nothing in the electrical profession ever 
I shall have to turn politician, if you go on like 
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A POLYPHASE 
MOTORS 


Union Polyphase Motors em- 
body all the qualities essential 
to this class of machine, together 
with that high-class workmanship, 
sound and simple design, and 
reliability under adverse condi- 
tions which are characteristic of 
UNION products. Prices are low. 


PARK ST. souTHWARK. LoNDON.s.e 


G.E.C. FANS AND MOTORS. 


(Continued from page 30.) 


desk fan. All work is done on the piece-work system, and ‘before 
each operation is paid for. the inspector must sign approval of the 
work on the piece-work ticket. 

The armature and field coils are wound in the bay shown on page 81 
and insulated by hand, or machine-wound according to size. The 
system of testing the component parts is best shown by following 
an armature through its various stages. The shaft, core and com- 
mutator are checked, testcd and assembled ; coils wound on formers 
are then tested for resistance ; taped with silk and placed in position 
in the armature slots, which are lincd with empire cloth and press- 
pahn ; tested for earths, shorts or open circuit, or reversal of connec- 
tions ;' soldered to commutator; tested again; dipped in varnish 
and stove-dried twice ; commutators turned ; tested finally and then 
sent to stores as a finished component. It will be noticed that most 
of the girls are provid:d with a single testing equipment, but the 
tests whieh each makes before pissing on her own work are dupli- 
cated in an official test room. 

All the fan blades are sheet-brass punchings. and after assembly 
are carefully balanced and set to the right pitch before mounting on 
the motor shaft, which ensures true running. free from vibration. 
'The assembly of motors is done by men and boy labour, the com- 
ponent parts being drawn from the stores and not direct from other 
workmen. 

The tests to which all small-power and fan motors are subjected is 
as follows: The smallest motors made are given a flash test at 500 
volts A.C. up to 1.000 volts in the standird larger sizes. The 
insulation resistance is measured and must exceed 4 megohms. A 
running test is given of four hours’ duration, after which the tem- 
perature rise in desk fans must not be more than 60°F. The sp2ed 
on the running test must be within 5 per cent. of normal. Periodical 
tests for silent running are made in an isolated sound-proof house 
apart from the workshops. ' 

Among the various types and sizes of motors and fans made may 
be mentioned small-power motors from 1/30 H.P. to 2 H.P., either 
alternating or direct current. They may be fitted with ball bearings 
and sp2ed-reduction gears of several typ2s. Among the various uses 
to which these motors are regularly applied are the driving of adver- 
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tising signs, emery wheels, boot-cleaning and sewing machines, 
adding machines, vacuum cleaners, piano players, &c. Large 
orders for small motors of special construction for the Admiralty are 
continually in progress in the shops. 

** Freezor " fans are made in great variety and may besaid to have 
reached their present efficient state through two causes : first, the 
determination to obtain either a higher air output for the same 
current consumption or a saving in current for the same air output, 
as any competing fan—in other words, more air for less money, or less 
money for the same amount of air. Secondly, through exhaustive 
tests of both fan blades and motors, and of each single complete fan 
before it leaves the works. For example, 12in. desk fans fre- 
quently consume 40 watts while the '* Freezor " Liteweight takes 
only 23 watts; 16 in. fans take only 45 watts. against 60 watts which 
are mostly required with other makes. In the Liteweight fan the 
weight of inactive material has been so reduced that the completed 
fan with 12 in. blades weighs only 10 lb. . 

Desk. ceiling. oscillating and revolving fans are made in many 
stvles, adapted for all possible situations in offices. trains and on 
shipboard. Punkahs of various designs are made for tropical 
countries. ‘‘ Freezor " exhaust fans up to 42 in. diameter are well 
known for their silent running and high efficiency. In all cases the 
motors may be alternating or direct current, as required. 


AUTOMOBILE LAMPS. 

Electricitv is rapidly becoming popular for the lighting of motor 
cars and with Mazda drawn-wire lamps it is both practicable and 
economical for the purpose. The porcelain cement used for 
fastening the caps of these lamps acts as an efficient reflector and 
helps to augment the end-on candle power. The filament is in focus 
with the bulb, which acts as a parabolic reflector. For headlight 
purposes the lamps are made without a pip so that no shadows are 
thrown forward. The B.T.-H. Co. have now ready a price list of 
these automobile lamps. covering lamps for headlights and rear- 
lights; and tubular and festoon lamps for interior lighting. These 
lamps range in size from 1 to 32 c.p. and in voltage from 2 to 12 
volts. Copies of the list (No. 344) will be sent to anyone desiring 
them on application to Mazda House, 77, Upper Thames-street, 
London, E.C 
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These Starters have been designed to 

meet the demand for cheap but well- 

made apparatus for use in connection 
with small motors. 


Pamphlet No. 05 gives full particulars. 


A. REYROLLE & Co., Ltd., 


1 HEBBURN-ON-TYNE, ENGLAND. 1 


THE NILFISK VACUUM CLEANER. 

We were given an opportunity of attending at a demonstra- 
tion on Monday last of a new pattern of electric vacuum cleaner 
which is being put on the market by Gillespie & Beales. A 
general view of the cleaner, which goes under the trade name 
“ Nilfisk,” is given in the adjoining illustration. The machine 
has a number of noteworthy features, among which we may 
mention a powerful vertical motor direct-coupled to a two- 
stage turbine air pump, a self-contained starting switch, a neat 
and well-protected terminal box and a large capacity dust- 
collecting chamber. The last-named is at the bottom of the 
machine and is closed in by a cloth strainer which passes air but 
not dust; this filter is stretched tight by four stout wires. 
Fitting over the filter is the upper part of the machine which 
contains the motor and rotary air pump. This upper portion 
is provided with feet so that it can be stood up after lifting 
from the dust chamber. 

The motor, which can be used on a.c. and d.c. circuits, 18 à 
neat commutator-type machine, and is readily accessible for 
inspection through portholes in the motor housing. Suitable 
provision is made for oiling the bearings through lubricators 
having spring caps ; ball bearings are fitted throughout. 

The suction hose is inserted in a hole in the dust chamber, 
and two outlets for the air are provided near the top of the 
motor casing. These outlets are closed with swing covers 
when the machine is not in use. Nozzle attachments can be 
fitted to the flexible hose for the cleaning of chairs, upholster- 
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ings. curtains, hangings. carpets. linoleums, &c. ; special brush 
nozzles for clothes and books are also available, and an 
interesting fitment is a rubber nozzle pierced with holes, this 
being for removing dust from printers type cases. 

The demonstrations afforded convincing proof of the power 
of the Nilfisk cleaner. The usual floor from carpets and 


through floor covering tests were carried out with ease. But 
it was shown that while the open nozzle would lift 3 in. steel 
ball one of the narrow slit attachments would pick light 
threads from the floor ; this cannot always be done. 
The suction is maintained irrespective of the type of nozzle 
used or the character of the surface over which it is passed. 


THe NILFISK ELECTRIC VACUUM CLEANER IN USE, 


The Nilfisk cleaner is one of the most powerful for its size 
that we have vet inspected. It weighs only 35 lb., and can 
therefore be easily carried. from room to room. The motor 
takes so little energy that it can be operated from any lamp- 
holder. This means that a household can be thoroughly 
cleaned by taking the Nilfisk into each room. The illustration 
shows that the cleaner has no sharp corners to bark one's knee: 
against, and that it is neat and compact in every way. Fuller 
details can be obtained from Amberley House. Norfolk-street. 
Strand. 
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“ TRICITY ” IN HIGH PLACES. 


We find that Her Majesty did not open the bazaar and 
garden fete at East Sheen on June 11. The bazaar was under 
the patronage of Her Majesty and was opened by Her Highness 
the Duchess of Teck. From the electrical point of view the 
affair was of more than ordinary interest, firstly, because the 
electrical illuminations were of an exceptionally brilliant 
character; secondly, because Sir (not vet) Tricity Grogan was 
giving cooking demonstrations on the lawn: and thirdly, the 
teas, dinners and suppers were all prepared on Tricity appara- 
tus. Catering arrangements were made for 1,200 people, and, 
at the time of going to press, no cases of indigestion in high 
society had been reported in the " Court Circular." The 
whole of the electrical arrangements were in the hands of 
Mr. C. 8. Davidson, electrical engineer to the Barnes U.D.C.. 
and he is to be complimented on the success which attended 
his efforts. Five complete Tricity cookers were in operation at 
one time. Mr. Davidson has appropriately taken advantage 
of the opportunity to announce a reduction in the tariff for 
cooking purposes. We comment upon this in another column. 
The bazaar was held in aid of the building fund for a new 
church in the parish of Mortlake. It should also be the means 
of bringing a considerable number of cooking consumers on to 
the mains of the local electricity department. 


ALUMINIUM WIRE SPANS. 


The following will be of interest to ** Scorpio " :— 

SIR: On page 52 of the Supplement of your paper, dated May 
17th, you published a letter from * Scorpio," drawing attention to 
the subject for May 3rd of our almanac. — * Scorpio ” questions our 
statement that the smallest size of aluminium wire worth erecting 
is that equivelent in conductivity to a 0:1 sq. in. copper conductor, 


and that the longest span used should not exceed 45 yd., and quotes 
one or two instances in the States and Canada. In reply. we would 
say that our reasons for this statement are clearly set forth in a 
publication whieh we have recently issued and circulated among 
our friends and customers, ** Glover's Vade Mecum," and that we 
shall be most pleased to send a copy to * Scorpio ” if he will favour 


us with his name and address. 
W. T. GLOVER & Co. (Lrp.). 


CURRENT TRADE LITERATURE. 


Curtis TunnBiNEs.-—The B.T.-H. Co. is issuing a very complete 
list of the users of Curtis steam turbines up to April 30, 1912. The 
list is classified under the heads of Municipalities, Trgmway and 
Power Companies, Railway Companies, Collieries, H.M. Govern- 
ment. Industrial Applications and Export. These represent a grand 
total of 228,609 kw. Of this total the municipalities account for 
64,730 kw. | | 

CABLE ACCESSORIES.—Siemens Bros. & Co. have ready a new list 
which deals with their supplies in the shape of jointing materials, 
cable laving and erecting appliances. Very complete details are 
given, particularly of jointers' kits and tool boxes. The list can be. 
obtained on application to the company's works, Woolwich. 

E.P.S. Dry CELLs.—A leaflet giving some facts about the E.C.C. 
dry cell is being issued by the Electrical Power Storage Co. The 
makers claim for this type of cell a high voltage, low internal resis- 
tance, large output and absence of deterioration. The series is 
offered in two types. one with chocolate label, and the other, the 
extra-sec pattern, with orange label. They can be supplied either 
square or round as may be required. 

Mazpa HovsE.—A circular letter is being sent out to the trade by 
the B.T.-H. Co. emphasising the central position of Mazda House 
and the facilities which are offered there for the supp!y of lamps 
and wiring accessories of all kinds. Special attention is also called 
to the company’s illuminating engineering department. which offers 
its services free to contractors for the p-epsration of comp'ete 
lighting sp:cifications. 

ELECTRIC Liest Firrings.—Tn2 Sun Electrical Co. is to be com- 
p'imentcd on the styie and arrangement of its new fittings list. It 
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is a publication of 150 pp.. and deals with practically every known 
type of electric light fitting. from the simplest pendant to elaborate 
and ornate electroliers and ceiling fittings. A special section has 
been given up to holophane reflectors and fittings. and we also notice 
particulars of the M.F. lamp fitting for indirect lighting. This par- 
ticular type has been installed, amongst other places, at the new 
arcade near Liverpool-street station. London. The list is concluded 
with a useful section on watertight and bulkhead fittings. and we 
think that the list will materially assist the company in the fitting 
business. 
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ELECTRIC GEYSERS. 


From time to time various attempts have been made at a solu- 
tion of the problem of hot-water supply by the direct application 
of electrical energy. Mr. C. R. Belling has supplied us with par- 
ticulars of his svstem of electric geysers which may be of interest. 
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SECTIONS THROUGH ‘‘ SPIRAL” AND “Maze” ELECTRIC GEYSERS. 


The gevsers are being constructed in two patterns, namelv. the 
"Npiral" and the * Maze.” In the * Spiral” pattern the 
element is in two parts. one wound on the central delivery tube and 
one on the main body. The whole is enclosed in a water jacket 


eo - 


86 


EWI TCHCRAR 11 


A SwitcbeeAr& COWANS L” 


"de" 
*64/€ SALFORD MANCHESTER Sf 


through which the water enters at the top. passes thence to the 
bottom of the spiral waterway. rises through this (at the same time 
finding its level in the water jacket). and is finally delivered to the 
top of the central tube, the lower end of which forms the outlet. 
The geyser is therefore always full. The jacket has an air valve 
to prevent air locks. 

The chief features of this p:ttern are the general upward motion. 
of the heated water which assists the flow ; also the spiral waterway 
tends to throw the water into contact with the hottest part of the 
apparatus; these effects. combined with the small cooling surface 
and the cold water jacket, produce a geyser of the highest possible 
efficiency. The actual figures of a series of tests taken with this 
pattern are as follows: Volts 318, amperes 25:5. giving a continuous 
delivery of hot water at the rate of 1 gallon per minute, raised from 
15°C. to 39°5°C. The water reaches this temperature 13 minutes 
after switching on and the flow is then continuous. "This type must 
be used in a vertical position. 

The “Maze” pattern is of simpler construction, but having 
no cold water jacket its efficiency is very slightly lower than the 
“Spiral” pattern. The heating element is securely clamped be- 
tween the two inner insulated faces of the body of the geyser, and 
is completely surrounded by water. The conduction of the heat to 
the water is almost instantaneous, and the temperature of the 
element itself cannot rise much above the temperature of boiling 
water, under which conditions its life is practically unlimited. With 
this pattern the water passes through both mazes in parallel, thus 
eliminating all air valves and other accessories. This type will 
stand pressures up to 1601b. per sq. in., and can be fitted in con- 
nection with any existing hot-water supply systems. Any desired 
quantity of hot water at any specified temperature can be arranged 
for by fitting à multiple geyser, built up of a number of the ** Maze" 
pattern units in parallel. 

With electricity at 1d. per unit it is estimated that a hot bath of 
15 gallons, at the temperature of 100°F., can be obtained in 15 
minutes at a cost of a fraction over 2d. 

Each geyser is supplied with specially designed control gear and 
is enclosed in a case measuring 16in. by I6in. by 5in. The gear 
consists of a screw-down water tap and union (high-pressure pattem, 
approved by the Metropolitan Water Board), independent d.p. 
fuses, and terminals. The operating handle is the water tap 
and to this the switch is mechanically connected inside the case. It 
is impossible to switch on the current before the water or to tum off 
the water without first switching off the current. 

This control is obtained by a double rack and pinion movement, 
with a free motion at each end of the stroke. An additional safe- 
guard is provided against the possibility of the main water supply 
failing whilst the geyser is left working unattended to. This con- 
sists of a special fuse in the body of the geyser which melts at à 
predetermined temperature and so breaks the electrical circuit, 
preventing any damage to the apparatus. The whole apparatus 18 
made throughout with metal, mica and porcelain, and there is no 
inflammable material whatever in its construction. 


BRUSH LAMPS AT THE WHITE CITY. 


The whole of the incandescent lamps. carbon and metal. required 
in connection with the illumination of this year's Shepherd's Bush 
Exhibition are being supplied by the Brush Electrical Engineering 
Co. This is the outcome of the satisfactory results obtained with 
these lamps at the Exhibition last year. Naturally the Brush 
Company take it as a further demonstration of the high qualities 
of their lamps and an additional confirmation of their good reputa- 
tion wherever installed. Bravo Weiss! 


| For HIGH EFFICIENCY | 
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is THE ROUND TABLE. so many carbon lamps in the Hotel Majestic. He was last 
Li seen with the manager playing croquet with Mazda lamps 
ye Just as we prophesied—after Glasgow the Deluge—and °” the green in front of the hotel. Vibration test results not to 
d Harrogate has maintained its reputation for the waters. hand at the moment of going to press. 
e: * " x * * * E x 
yi At the morning meeting on Tuesday. Scene: Harrogate The motoring contingent escaped all the ordinary and 
(we Kursaal. extraordinary snares of the road and roadside, and reached 
" President Wilkinson : Will Mr. Clothier (Bootle) say a few Harrogate in time to meet THE ELECTRICIAN party on its 
i words ?: arrival at the station. 
t. Mr. Clothier ; Y have nothing to say, Mr. President. " E um à 
Ya President Wilkinson (out of earshot) : Will you please come Quite by the way, the train party was most successful, a 
| on to the platform and say it? (Loud cheers.) good company putting in an appearance. The engine appeared 
zx & wo x * to Jib at the process of re-starting, but beyond this the G.N.R. 
idi We are assured that Mr. Hoadley did prefer attending the are to be complimented on a notable achievement. 
id Harrogate Convention to appearing in “ The Liars” among * * * * 
E the Maidstone amateurs. But, after all, could there be any On Wednesday Harrogate retrieved the bad reputation of its 
" preference ? $ * * * clerk of the weather by turning on full sunshine, with a focuss- 
r di We have pleasure in informing the “ Journal of Gas Light- ing holophane, and wasn't it hot in the tunnel on the way to 
i p ing" that before attending the Convention Mr. Seabrook Leeds. M OANE * 
ed instructed the Gas Light & Coke Company to remove his gas The visit to York was, if anything, the greater of the attrac- 
ý stove and hot-water boiler. He could then open the discus- tions of yesterday's programme. What could one expect 
- sion on the cooking Papers with a clear conscience. when the choice lay between Rowntree's and Middlesbrough ! 
" JUPE PE V Married electrical engineers have not a monopoly of sweetmeats. 
4 The rumour circulated during the Convention that Mr. | A a » ú 
jet Duncan W atson has applied for Mr. H. H. Couzens vacated Seaton—dear old Seaton—as a Manchester ratepayer, 
TL post at West Ham is, we find on our return to town, entirely 4 ding forth on the ways: of the Watch Committee, was a 
ae e k 5 ‘ l : , : 
i without foundation. , " * ORT MERS howling success at the Leeds meeting on Wednesday. His 
if : At the next Convention manufacturers’ " reps." will wear witty speech on Mr. Pearce's Paper put everybody in a good 
| in their button-holes either initials, slogans or trade marks,as_ humour. 
the case may be, to distinguish them from the engineer delegates Ko o kb" GE: 
who just sell “ plain juice." Suggestions for abbreviations may The Annual Convention Swimming Club on its way to the 
be sent to us for treatment in advance. baths on Tuesday morning had considerable difficulty in 
T T " NE. dissuading the passers by of whom the direction was asked, 
$ Mr. Willcox has not yet recovered from the effects of meeting that they wished to go into the water and not vice versa. 
WITH 
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BATTI-WALLAHS, AHOY ! 


A small party of Batti-Wallahs, true to the traditions of their 
high calling on the sea, embarked on Saturday last from Temple 
Pier, Embankment, London, and travelled down stream to 
Canvey Island. The barque was the good motor-boat “ St. 
George.” A fine outward journey was accomplished, but the 
return on Sunday was only achieved by dint of dogged tiller 
work by Skipper Avila and the persistent '* thugging ” of the 
motor. A heavy squall struck the boat at one part of the 
journey and the crew were drenched to the skin. An anxious 
five minutes followed, and we gather from Secretary Robinson 
that a very little more^would have done it. 
The company, who are all practised seamen, 
declared that the incident could not be 
paralleled in their experience. We do not 
wonder that Temple Pier was finally reached 
with considerable feelings of relief. Ho! 
Batti-Wallahs ! by land and eke on Thames ! 


120,000 VOLTS D.C. 


In connection with the description of the 
120,000-volt direct-current Thury transmission 
system of the Metropolitan Co., contained in 
last week's issue of THE ELECTRICIAN, we men- 
tioned that all the measuring instruments for 
working at this voltage were manufactured by 
Everett, Edgcumbe & Co. As this is the first 
plant in this country to work at such a pressure, 
we think that the accompanying illustration of 
one of the voltmeters may be of interest. The 
instrument is of the moving-coil type. the series 
resistances being oil-immersed and contained in 
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both electrostatic and electro-magnetic effects. "The conditions to 
be met in a system of this sort are not only novel but extremely 


120,000 Vours D.C. VOLTMETER, 


exacting, and the fact that Everett, Edgecumbe & Co. have success. 
fully met them and overcome all difficulties entitles them to consider. 
able credit. 


LINE S + — — 


-— 


COOKING DEMONSTRATIONS AT BARNES, 


er} 


In our last issue we gave a few particulars of the cooking 
demonstrations which Mr. C. S. Davidson had arranged at the 


Barnes Bazaar and Garden Fete last week. Mr. Davidson . 


has kindly supplied us with a photograph of the participants 
in the demonstrations, both cooks and ovens. The group is 
of more than ordinary interest because it shows how a party 
can be got together and made to prove to the public that 
electric cooking is not the fiasco that the gas people make it 
out to be. Many of Mr. Davidson's friends (at Harrogate 
especially) will no doubt recognise him as the central, though 
by no means the most attractive, figure in the party, seeing 
that so many ladies are present. ^ Tricity " Grogan does not 


Mr. Davipson, ** Tricity’ GROGAN AND THE Lapy Cooks AT THE BaRNES BAZAAR AND FETE. 


porcelain boxes suitably subdivided. The ammeters are also of 
the moving-coil type, and in both ammeters and voltmeters special 
precautions have been taken to “ensure efficient screening from 


require a label. His lectures were well attended, and con- 
siderable interest was shown on the part of the audiences who 
turned up. Rain interfered with the proceedings a little 


lii. 


der 
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War on Out-of-Date Cookers 


As the result of the Harrogate Convention, | everybody concerned in their handling and 
War may be said to have been definitely | operation—in Five Years' Time, practically 
declared on all out-of-date cooking appliances, every electric light user will have an Electric 
on the old-fashioned coal ranges and kitchen- | Cooker installed. This is the aim of all pro- 
ers, on the semi-poisonous gas cookers and | gressive Electric Supply Undertakings, and 
all such like unhygienic and wasteful con- | the results already achieved are such as to 
traptions. | amply justify the prophecy. 

Unconsciously, perhaps, the Electric Supply | War Without Reliable Ammunition 
Engineer has become imbued with the spirit is useless. Every user of an Electric Cooker 
of aggression—the ''laissez faire" feeling | ust be a satisfied user, and every Cooker 
does not now exist, and the conflict which | installed must be a standing advertisement 
has smouldered for several years past has | for Electric Cooking. Absolute Reliability 


now developed into a strenuous campaign. | and Efficiency must be the key-note. The 
day of experiment is past. Only goods of 
What are the Facts? A few years ago proved merit must be considered and put 


there was not a single electric cooker In | forward, as thus only can Victory be assured. 
existence—To-day there are thousands in i 


daily use, giving unqualified satisfaction to | We Provide the Ammunition. 


THE ABOVE TRADE MARK IS A GUARANTEE OF EFFICIENCY. 


We have standardised a wide range of Electric Cooking Appliances, comprising Domestic 
and Restaurant Cookers, Ovens, Carving Tables, Hot Cupboards, Hot Plates, Grillers, 
Toasters, Saucepans, Stewpans, Frying Pans, Kettles, Jugs, &c. Our 44 page Catalogue, 
F-95, gives full particulars. Every article is specially designed for the purpose for which 
it is intended, and is guaranteed to give satisfaction. 


“ Eclipse " Cookers possess a number of excellent features, the more important of which are 
perhaps the following :—Absolute Permanent Wiring. Inexpensive Renewals. AIJ Parts 
Interchangeable. Substantial Construction. All Heating Elements Instantly Detachable 
and Replacable. No flimsy or intricate parts to get out of order. 


All Cookers are now fitted with Improved Hot Plates and Grilling Elements. 


THE BesT CookER FoR HIRING-OUT PURPOSES is THE “ECLIPSE.” 
ASK FOR CATALOGUES AND ADVERTISING LITERATURE. 


— M RR 


The Electric & Ordnance Accessories Company, Ltd. 
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SCHOLEY 
FANS... 


Ceiling, Desk, Wall, 
Port-hole, Railway, . 
Ship, Ventilating, and 
Exhaust 


In appearance " Scholey " Fans conform 
to the somewhat standardised style, but 
in the Motor—which is really the vital 
part of the Machine~their superiority 
is undoubted. 


Being Efficient — Reliable-— 
Noiseless— Beautifully Fin- 
ished and Inexpensive, Scho- 
ley Fans are pre-eminent. 


Write for Supplemen. 
tary List of Season's 
Designs for 1912. 


SCHOLEY & Co., Ltd. 


Fan Department, 
151, Quen Vict'ria Si., 
LINION, E.S. 


during the first day, but subsequently good weather enabled 
good crowds to be got together. We must compliment Mr. 
Davidson on his enterprise, and wish him every success in the 
development of his cooking load. 


— —— .- mee - e Eus 


METAL LAMP VITALITY. 


Some recent tests conductcd in the Argentine Government Navy 
l;»oratories go to prove that the Mazda lamp is practically un- 
sffected by continuous vibration, The test was applied to four 
well-known makes of metal filament lamps, including the Mozd>, 
and also to a standard carbon filament lamp. The result of the 
test is summarised in the table below, in which the other mets! 
lamps are represented by letters :— 


—— — - = -— -——- - 


Duration of 'amp 


Lamp : under severe vibracion. 
A (Metal filament lamp) ...... .......... eaten | 25 minutes. 
B (Metal filament lamp) ............... AAT | 30 " 
Carbon filament lamp ............ seen 35 i 
C (Metal filament lamp)...... ............. RE EE si 
** Mazda” drawn-wire lamp .................. eese 2 hours 20 minutes. 


- 


While these tests are indicative of strength in the filament, it 
would be interesting to know if the lamps were in circuit or not 
during the trials. 


Telephone Signal Lamp and Relay.—' Ihe Western Electric Co 
have recently placed on the market 2 combined signal lamp and relay 
for use on small telephone switchboards, where the mounting space is 
extremely limited. To effect the necessary reduction in the XR of 
the relay required considerab'e ing^nuity, but this has now beer 
accomplished, the frame for the combined lamp and relay b^ing 
2 in. horizontal by I in. vertical, and no longer than the ordinary jack 
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A X 
GROUP OF DELEGATES AND VISITORS AT THE l7TH ANNUAL CONVENTION OF THE INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION AT HARROGATE. 
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The Smallest, Lightest, and Most Powerful 


ELECTRIC VACUUM CLEANER 


On the Market. 


INITIAL OUTLAY RECOVERED 


By Central Station Engineers and Contractors from 
Revenue from Hiring Machine Out by Day or Week. 


ELECTRIC VACUUM CLEANING IS 
NOW A PAYING PROPOSITION. 


In the NILFISK we offer a machine of substantial construction, with practically no wearing 
parts, and a simplicity of action not met with in other cleaners. An extremely powerful 
suction is obtained by purely rotary motion. We will gladly furnish the fullest information. 


THE NILFISK HAS BALL-BEARING MOTOR (A.C. OR D.C.) AND TWO 
STAGE TURBINE AIR PUMPS. IT WORKS OFF ANY LAMP HOLDER. 


= c» 


Sole Cloncessionaire N for [nili d Kingdom -— 


GILLESPIE & BEALES, 


Amberley House, Norfolk St., Strand, London, W.C. 


£25 


Complete 
í Liberal Trade 
with ALL ! 
Í Dís-ount. 
Accessories. 
TET UE —— | Telephone :—Gerrard je ; 
Telegrams :-—“ GILLESANDO.’ Weight 38 Ibs. Size 124 ins. dia. x 24 ins. high. » . 
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meee 


E «+ > | Total dig 
Power Voltages.  m.u.r.con-| T Largest 
Engi d | Er cr Fetal (| Motor | Max. | HT 
No. Supply Authority. Manager. Principal Local Trades. bann CR date MSIE e. motn 
AC. D.C. one ^onnected. M Is T 
elow. PES Lo 
: e mc . works, shipyards, 220, 440 TOY E 
1 | Aberdeen Corporation .... ...... | J. Alex. Bell ...... Ginnie quus OU ae 400 reawirë 5,991 . 957 | 120 11.438 at 
wks, paper wks, woollen and jute wks. 230 2-wire 31/5/12 p.m. | 
2 | Ayr Burgh Counet .. ...s....-.--- Roland Marsha | 0 0 C 200 | aso | sss | ws | ao | 
st works, boot : ing 1ase 
3 Barnes Urban District Council C. S. Davidson E E T AA laundries, > 210. 420 | pi 79 50 | 1 | 
i a printers, rubber ee engineeriug trea Nire 31/3/12 e 
: ! orks, i building 
4 | Barnsley Corporation ............ E. A. Barker ...... Foundries laundries, builders and join- ne 250 5,500 148 350 910 
= E es " M IR ER LE mill,glass 460 31/3/12 | : 
-In-F urness ora )ottle makers, AC. ees - , 
TP BP eure es Shipbuilding, iron, steel and A00, M 50/6/11 He 90 B n 
6 Bath Corporation l—Á— Francis Teague engineering works : 110 single- 220, 440 912; 231 72 | 
gue... Engineering, cabinet - making, phase Poco ite 21/5/12 €80  . 
Bat i clothing and corset: factories s 
1 attersea Borough Council...... | F. A. Bond......... Seup and candle works, engivecring works, ! 250" ,460t 5,5961 | did 175 11,25) 
8 | Belfast Co ti unilers, railway goods yards, stone yards 14/5/12 hay luau 
rporation .............../T. W: Bloxam ... | Shipbuiluing, spinning aud weaving, 220, 440 7,403 997 70 : | 
: . ropeworks, handkerchief making. three-wire| 30/9/11 o 
9 | Birkenhead Corporation ......... W. Wyld cete Shipbuilding and ship repairs, laundrics, Zn 250, 460 1,381 211 120 114 | 
10 Birmingh leather works aud foundry three -wire 28/5/12 rog | 
rm H i Y ` l . i n) 44 ,182 t, 
(dins d R. A. Chattock ... | Metal, cycle and jewellery trades : ae SS i Not ) 3,818 ! 500 AEn i 
. | 3 Tm ; epus L. & p. 
11 | Blackburn Corporation ............ P. P. W en | Cotton manufacture and general : 220 ' 220 5,557 772 | 120 |50 . 
| .LE.E.| industries | 440 25/3/12 | | 
12 | Blackpool Corporation ............ | C. Furness ......... Ln ry works EN b UE | 200 500 1,421 226 | 80 n 
. | | ulpbor.es, eunenmiategm 'Dhs & tute Calulils 51/35 12 
13 |, Bolton Corporation  ........ Ms Arthur A. Day ... | Konen spinning and engineering iu ran 230, 460 Pete 1,182 , 150 5,287 " 
works AE 30/4/12 
14 | Bootle Corporation .................. T. Dawson Clothier. Timber, engineering, dyeing, AE 220, 440 2 842 60 | 1,460 
pumping, tinsmelting& general s-ghase | three-wire| 51/3/12 i 
15 Bournemouth & Poole Elec- E. LI. Ingram* ... Boarding - houses, hotels and '100,200,400 250, 500 fe 253 25 
tricity Supply Co., Ltd. W. D. Brightmant , building trades three-wire| three-wire| 10/1/12 | 
: | 
16 | Bradford Corporation..... ........ Thomas Roles ...| Textile works, dye works, mechanical | 230, 400 250 General|3upply ' 150 43,100) ' 
| Bn electrical engineering, miscel- 50H 460 8,158 1,880 ; ? 
| &neous. ulk|3upply | 
| *4 511 9378 
i iun SE 1/512 
17 | Brighton Corporation......... ..... J. Christie ......... Engineering works, breweries, ne 230, 460 3 049 560 100 
i ; sawmills, laundries, foundry, &c. 11 
18 | BristolCorporation ... . ......... | H. Faraday Proctor] Tobacco, cocoa, printing, leather, |105 & 21093» 250 ig 1.445 300 (3 459 Now 
M.Inst,C. E, MIELE. confectionery, cloth and brew- | S-P.: & 365 500 25 3/12 | a : i 
cee a : 9) ^ 8-phase Isl approx. 
19 | Burnley Corporation ing, paper manufacturing | 
y Corporation............... Jas. E. Starkie...... | Cotton weaving, foundries, Xc.... ^... 220, 440 T 9781 329 | 30 | 720 None 
| | | 12/11 ! 
20 : Burton-on-Trent Corporation... | T. Hall...............! Breweries, timber mills, e. gi- | 200, 100, 1500 (tram-| 1296:35 195 | 066 | 659° 1 
. | neering works 400 í ly 
21 Bury Corporation ................. | S. J. Watson ...... 'Textile, engineering, paper, &c. | 400 220, p EV 400 100 
22 Carn Brea, R.S O. (Urban Eloc- ini : | 28/5/12 
Pic Supply Co.) ( Eloc- L. A.Hards .... | Mining and foundries ........... ... .10,000, 440 rim 480 2,671 175 50 | 983 None 
. ] t ’ “wor 
23 Canterbury Corporation ......... | C. A. Blascheck... | Brewing, engineering works, | iss 220, 440 iss 120 50 | 442 
M : foundry, printing | ' | 
24 | Cardiff Corporation ............... m" Elli reds LER MA E : 21/5/12 
| ur Ellis........ | jovenes lea ds, engineering works. 200 200, 400 4,076 618 110 | .. Nove 
25 | Carlisle U D.C. .. IS. T. All | millers, colu storage, &c. 400 three-wire, — 31/3/12 
AST EA erp 9M e €en.......«. | Cotton factories, tinplate printers, en- e L. & P. 230 1,755 322 57 |L** 
| Che M S and railway shops 430, o 30/4/12 | t A 
26 Charing Cross, West End & m ee traction 5C | fein 
City Electricity Co. D r Printing quoius EE A T 10,0C0 100, 200, |E* pulk up, | 250 
: y „m, U . 47. 400, 1,000 8, E eee | 
27 Chester Corporation ............... ` ; | : : ue 
S. E. Britton ..... Engineering, flour mills and: 210. 420 963 188 30 | 1.472 
: winting ! n , ra 
23 Chesterfield Corporation er cr hk. L. Acland ...... | inne.  rewery, furniture waking, | three- wire 29/3/12 4 
o9 Clyde Valley Electrical P | [una Dots and cardboard bux oe 240, 480 1,200 198 100 se 
‘ ower WAC Oring '"o.wWIPr ik. al loaes 
Co. e D. A. Starr......... Steel works, rolling mills. collieries, 11.00 trans. three WIRE a l 666 " "M Several 
30 Colne Corporation e TY | E A brickworks, foundries. to i” for 15/5/12 e ' 
P RE pO OO EE cies E loom: making, foundries, | pga | " : 
34 Cork Electric Tramways & | H. H. Nalder gr eee aud electric erae making E Teen E 313/11 oe - B : 
‘ : » I1. Sista Sachi oe reries, butter factories i TAS : d i ' -ni 
Lighting Co. | bacon curing, fonthér P DB | "T 460 2.969 399 , 100 PED 
D : | tanneries, milling, refrigerating, &c. E 24/5/12 
22 | ventry Corporation ...... dene George Tough...... Cycle and motor cars, toolmaking 200 | s nd 
; | weaving, watchmakin 3e es 8,281 768 100 6, 
33 | Darlington Corporation ........... J R. P. Lunn...... Fieri. yarn sour and | 9 phase js | 51/5/12 T 
f | school furniture 7 I 0. 460: 4,045 378 125 | 1,2 
34 | Derby Corporation.................. | T. P. Wilmshurst General engineering, foundries 200 9/012 ^ . 200 
; cU ' motor cars, silk mills | 460, 230 5,800 | G36 230 | 1,200, ~ 
35 Derbyshire & Nottinghamshire | A, E. Loos ........ | Iron works, collieries. tace aiid hosiery three-wire | 
| lectric Power Co. | Works, engineering works, brick- 440 500 3,140 | 200 | 718 
: NUT 550 31/5/12 
36 , Dewsbury Corporation ............ | R. H. Campion .., | Woollen manufacturers, rag grinding li 
l ing, laundries, clothing : ses 
37 | Dublin Corporation...... ........ M. Ruddle Rowan n shaking. iron cutting 440 31/3112 = i 
. RUACAIO ......ev B .actorie ‘av i US 
38 Dundee T lifts, bàkeries captans ete, 771, 200 BP. | us 3,2533 582 55 3,024 
undee Town Council ............ H. Richardson ... | Jute mills, shipbuilding, foundry Wines 546 1/5/11 | 2 
en 400 1,950 404 65 


[ 
D 


tThis figure arrived at by taking l 5 - 
y taking the general supply load at 11 a.m. on tine days and deducting 10 per cent., this being estimated as the lighting load on such a diy 
n g g , , 
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ELECTRIC POWER SUPPLY. 
moo D———— i TUN ee S.T MN DELATI ee T 
-e ! Approx. Isolated 
Methog of Driv ing Rates. itp -ofothaz. Planta at : 
Novi. EEE power dis- Dh m temarks, 
elf‘ " ; laced b perating. (Nore.—Inst. E.R. Wiring Rules for Motors 
p I di . Per unit. SIDA p leet M id | severally apply in all districts.) 
7 motors. s=Stenm. — 
——- Peu . E E Cu EE Pe QE S 
1 -" .. | 23d. to 1d. TY “i ns New sub-station in course of erection for 
i | | oce supplying large tweed mills. 
| 13. to Ija. | 
2 — 40 UE oun oom MENT | 400 1509, Boso, siens 
» | t6 | 500 Ep uai Nd * 55g, 500s1 “woke cee new to district. t Incl. sewa e 
| p.c. 
M 2 ui E ss s i * Discount 5 per cent. off lighting accounts 
au ed. & lid DI” | Sliding scale for motors, [only. 
5 | ..  [£3perkw.-- 11| On ap- ds bos Additional motors aggregating about 165 n.r. 
| M.D. 2d.—144. | lication , .. Will be connected at an early date. 
6 T roaa day rete pd ai * * Isolated plants using gas, suction gas aud steam are in 
WU D. 12d. to 1d. operation, of which there are no particulars, 
7 n | -. [Flat rateld. [| Terms by zit = E Under 3 n.p. t 3 H.P. and above, t Or £4 pet 
: SECBDREIDA kw. per annum and 4d. per unit. 
an HE On ap- 1,300 ER | * Lighting and power 4,214, traction 3,465. 
to cons. plication 
9.5 . u | 14d. for first Ji ae - * Exceeding 1,500 units per quarter at ld. 
E ; 1,500 units* ! 
010 | we |o ld Oped. to 25,520 
x 1d. * *Total B, IL P. d t include traction. t With sliding 
uo s emp. 7 | Meotilsconte. oven aao 77" | CROMPTON 
150,000 at -75d.t 
12 T Ses 3d. and ld. Puis ivs AMNEM eean MOTORS 
M.D. | Qi 
ZEN '9 sg - = Single-phase. + Three-phase. 
| m fallere NUT | + Extra discounts to large consumers. and 
fà | .. e | 2a to 500 per | n | 1,000 1,500g, Bl esse 
qtr., ld. after lOs | 
15 -— 7 24d. flat. ' On ap- En | x * Chief Engineer. + Secretary. ARC LAM PS. | 
plication | 
| *TI fi include th tors of taki 
16 | o M pori "s 7 “aw LET S-phase bulk supply and conmeeting uten is 
d ] | means of three 500 kw, motor generators to direct 
| current. {Plus 4d. per unit, less disccunt. 
17 A" | us ld. Ss d P Vas Special terms to large users. 
, unrestricted : T id as f ible the use of . demand 
18 | ljd. & dis.. 11d On ap- " tix eee indicators d. flat Picus uaually/agrecd goons : (1 e e jj 
| and jd. *M.b. plication | Spec al agreements based on a fixi charge of £7 3s. per 
with discount annum per kw. plus ‘2d. per unit, Il ri ll J Ug 
19 680 2 Lighting 3d. flat} None | UNICUM 
power ditto, 
heating 14d. flat | | | 
a l f total power i tricted | tem. 80% of 
20 | 2770 | L019-352.&1d-wDsko On ap- | — 397 PR Taipower daik ea aaea in A Jao: En al Bl 
" B " : iu Paro xo 20300 synchronous motor. *Includeslighting. f Restricted hour. 
2.850 ; 560 sy g a ap- 1, | 39VU. o aooo 
| mi ao 50g. 10 | P supply includes driving stamps,pumps Should be used in all 
22 ! 126 '4d.& ld. M.D.| On ap- S g, 10sg ower e ; , 
2 lind | i nd other mining machinery. . 
T | T: Mae en Breton | fe cian dene i ants (Friday) Dec. 22, 1911) = ACCUMULATOR ROOMS 
pr dis, cash 28 days ead | | 442 kw, ou feeders, includes light and power. ' FOR PROTECTION 
Spl. ra i i k ivate ty, 
24 (oe | Aid flat Ad. | io arge | n, 8e “Shieh Oneparakion are me D DL DEO FROM ACID FUMES. 
5 e x consumers . 
| 3d.flat. ld.and| Special | Power supplied to tramway company, also to 
> 25 762 992 Shi two-rate, b B11 "s | Couneil for sewage pumping. Sole Makers— 
| M Marie | GRIFFITHS BROS. & CO. 
ESSE 21 | MACKS ROAD, — 
ica | 
p | BERMONDSEY, LONDON, S.E. 
= 14d. 1st 200 bove J Qo uo ee a 
27 485 | 478 ae Bei qtr., 25,000 pa . P 
ld. after ld.tat rate 
| oe E mia. | “THE ECEGTRIGIANT | 
& 3d. contract naim JEN RN ZZ eer LEC c 
? | .. | .. | Onapplica. | Onappli-| — .. D Electrical Trad 
ioi figit Several of 3 H.P. and less not included in d [ ba [d 09 
80 62 96 21d. flat, 3d. ZAP 220 oF return. Motors let out on hire. 
: and 1d, M.D. ee ! 5009, 2008 Competing gas 2s. 8d. per 1,000 c.f. with [ 
1 | 2,069 900 RE M PSP 2, 000s É 25% disc. when annual bill exceeds £50. (THE BIG BLUE BOOK.) 
[SSS 
32 | 382 | 386 |1id.2,500units} Onap-| 4900 | —.. | SU nih units or over per quarter flat rate of The most complete 
about | about | Per anarter aut | plication | PE oA " and reliable Directory 
33 eH AD Van S And discount. and Reference Book 
e e A todd: £4 kw wee . ' 
M.D. & M. unit* SENE MM s for the Electrical and 
34 FA ae: 7 for all ee 800 et Allied Trades. . .. 
ay use m 
38 | = aona e T e | 15/- net. 
; . TR "T By Post 9d. Extra. 
; . d i. ( ricuer our d * 3 9 479 
36 Both | * SaL m Fer - Spec da. *24d. 1 hour per day, ha. afer Over 2,000 grt ios on 
Companies M.D.S. " quest. : 
dily increasing. ————— 
| 37 Do th | lid eve 2,200 hu: Demand steadily R “ The Electrician” Printing & Publishing 
38i || 500 | 1,450 | 24d. down- | Un ap- | .. z MM 1, 2 & 3, Salisbury Court, Fleet Street, eh 
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TABLES OF 


Total PEN ee 
o 
Power Voltages. B. bun iun : en Max. | HT. 
| number o i 
Supply Authorit Engineer and Principal Local Trades, aie em i " dale Motors | Circuit. mand ae 
No app y Manager. D.C indicated |connected. P. à Any) 
A.C. ds below. ° 
neg ae m NM E | ae | | _ 
d for motors, 940, 480 Ee 597, , 176 40 A 
30 | East Ham Corporation gee | Wel. Dimani (ine er er purely residential. wur sizes | 
40 Edinburgh Corporation............ F. A. Newington. | Printing, joiners, masons, engi- 230, 460 31/1/12 | d | oe 
neers, brewers ——" 200 1,10 | 251 | 80 700 | 
( 8 Work! E , 
41 Fulham Borough Council ......... Arthur J. Fuller Enaneeting dudsos paret will i uide re 2m ajana | a a 
: à , bt lls, iron 240, i in 
42 | Frome U.D. Council ................. F. H. Merritt...... nU Pana Ub or ecus JE 13/12 approx 
breweries, A E HE | | 
curing printing, urnitu ) 
: 6,500 250/500 58,760 5,765 250 a 
lon oes W. Lackie...... Engineering, clothing, printers, , \ 
43 | Glasgow Corporatio W ackie e Vid Breda uu: Panen 30/12/11 | | 
. . - e . 1 . | 
gg | Govan Council ......................- T. C. Parsons Shipbuilding and engineering ... 500, 250 p ne | 165 ped " 
i her merchants 240, 480 385 . — 116 Ve is Sous 
is | Grantham Urban Electric Sup- |J. E, Edmundson | Pire (rsa matr DE | a 
4g | Greenock Corporation ............ J. A. Robertson... | Shipbuilding, engineering, sugar 380 1e)5)2 733 545 "e 
| rengimi 1,500 ! 233 1,567 
47 | Grimsby Corporation . ............ W. A. Vignoles ... | Docks, timber yards, foundries 230, 460 sio 90 j "| " 
| and engineering works | three-wire| = 1 Hs 
48 | Guernsey Electric Light & |A. N. Rye ......... Stoneworks and quarries, fruit | 210, 420 | ^ 5/12 eee 80 932! . 
Power Co. growing 33x 
49 Hammersmith Borough Council | G. G. Bell ......... eoe E iR pm 1 do f e SiS 485 500 Ui r 
l f 1,520 ers 
50 | Heckmondwike Council ........... |G. H. Carter ...... "E manufacturers, De urbes NEN 31/3 ne 175 150 Á 
coachbuilders, &c. 
51 | Hereford Corporation............... W. T. Kerr........ ej ader el a nmt s farm ? | 220, 440 Be 87 50 420 | " 
52 | High Wycombe Electric Light W. E. Brandreth Chair and cabinet making, paper 420 2.15 175 60 wie? | nie 
& Power Co. mills, engineering 210 [9. 
83 | Hove Electric Lighting Co. ...... | C. B. Smith.......... Purely a rescate district ex. , 220 Eus 179 12 | a | 
cepting shops "S | 
: 4,23 
54 | Huddersfield ................ A. B. Mountain ... | Cloth manufacturers | ............... us pua "ied ET Et ae " 
ss Oil Ils, t factories, ship- | 440 & 22) for 220, 440 8,138 ; 650 100 | 4,790 
85 gree ieee Electricity H. Bell EEEIEE E ; E E ADI ek large DR i bred: wire 28/2/11 {Consumers : 
86 | Ilford Urban District Council ... A. H. Shaw  ..... "Photographic apparatus, chemi- 230, 460 10 s | 140 60 
cal works, paper mills PUDE ee-wire [9l 
RT kers, br builders, clothiera, Single-phare ' 5,929 729 105 4555 
87 | Islington Borough Council ...... Albert Gay | Ba kers, í brasia Lan A Mi cous Singl e-phare 30/4/12 | 
works, confectioners, printers | and 400 | | 
uud W. A. Walker... .. Boot and shoe and clothing fac- | — ,,, —, 230, 460 | L5 217 30 | 5 . 
58 | Kettering goune RA | tories |three-wiro 30/4/12 | 
59 | Kidderminster & District Elec- | A. Charlton......... Carpet manufacture..... ............ 1,089 26 769", 
tric Lighting & Traction Co.,Ld. "T | | 
' Kirkcaldy Corporation ............ .F.F İS ...... Linoleum, engineering, furniture, 230 1,274 200 760! . 
60 ' Kirkcaldy Corporation ; O rancis malting works, linen, &c. 460 31/ eli i | 
7; "ubinet makers, ice works, timber vards, * 
61 Lancaster Corporation MO Geo. C. Milnes ...|' bilder NUS fomes. Dent Moris em TM 31/512 i si | 
62 | Leeds City Council..... ETENA H. Dickinson ...... Numerous ...cccscccccecececes ceseeeees 200 Sane 2,995 400 nee) 
400 
63 | Leith Council. ........ ...... A. Peden Ruther- | Engineering and general... ........ iE 230, 460 30413 520 120 939" 
ford, M.I.E E. | 
&& | Liverpool .......... eene Alfred Clough ...| 0 eme 250,460 | . ari 5,200 | 160 | ... 
65 | Lincoln Corporation .. ..... ...... | Stanley Clegg Engineering works ......... ........ 230, 460, 2,2517 215 100 | 42 | 
: and 500 21/5/12 | 
66 | Loughborough Corporation ...... | W. H. Allen ...... Hosiery and engineering  ......... 920, 440 ES 121 43 pas" 
: three- wire 
67 | Luton Corporation .................. W. H. Cooke ...... PED RA ie dE ood od 571 160 E 
dries, printing works 
68 | Maidstone Corporation .......... E. E. Hoadley ... | Building, brewing, paper making 250, 460 rae 232 60 ToL | 
! 5j 
e : 21 25 |About 
69 | Mansfield Corporation ............ , E. Holcombe Boots hosiery, cotten doubling, found 240, 480 | 4461 1 
penance op td 6e | 308 18 s 
70 Metropolitan Electric Supply Co. | J.S. Highfield...... Ordinary shops ................ eese 200 200 BI 1,387 60 
l 
71 Middlesbrough Corporation ...... | H. M. Taylor...... | Iron and steel works, shipyards, 220, 440 1,786 503 50 | 450 | 
joiners shop three-wire, About | | 
79 | Motherwell................. Ne e | James A, Wishart | Engineering and steelworks ...... 230, 460 3,500 100 a a 1,040 
15/5/11 o | 
73 Newcastle and District Electric | W. D. Hunter ... | Engineering and shipbuilding, | 100 & 240 | 240, 480 1/500 150 |6,000 
Lighting Co. steel and lead works, &c. three-wire, 29/5/11 
14 | Nelson Corporation ...............-. D. Helme............ Cotton manufacturing .. 230, 460 | 320 72 40 
.. three-wire| 27/2/11] On hire | None 
75 | Newport Corporation.. ..........-- A. Nichols Moore Coal, iron, clothing, nails, brick- | 100 & 200 | 230, 460 5,001 444 100 Cannot 
works, millers, ship repairs, &c. three-wire| 31/3/12 | Eve 
76 Northampton Electric Light & G. H. Jackson ... | Bootand «hos fne tories, engineering works, | 210, 420 2,162 40... .. 
Power Co. printers, motor car works and tanneries | three- wire 31/12/11 
77 North Wales Power and Trac- | G. K. Paton (Chief | Slate quarries ......... se cesses | — 500 p 5,050 64 
tion Co. Elec. Eng.) E 10/11 
78 | Norwich Corporation .............+. F. M. Long ......... Boot and shoe, mustard, print- | 220, 440 | 3,836 604 
| ing, breweries | 50/5/12 
TP — — ——— 
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ELECTRIC POWER SUPPLY.—Continued. 


———— 


ivi Approx. Isolated 
Method of Driving. Rates. ee ot Plants at — 
N Eee oan Norz.—Inst. E.E n E les for Mot 
o. ing. (NoTE.—Inst. E.E. ng Rules for Motors 
Group | Indiv. Per unit. Bulk pace ny Operating generally apply in all districts.) 
H.P. H.P. supply . | motors. "- mee os 
s x GI RN ONES OERO E 
39 - 2d., 14d. & * Motors used in gen. stn. for condensers, cooling 
11d. towers, artesian well, driving machinery, &c. 
0 14d. flat,fd.Stch, uos 
Ed ai 143.34 hr. M. D., 
4M be dae T" Power and lighting on same mains, 700 kw. 
| : day-load motors only. 
42 397 | 740 | 24d. flat; | Onap- 50g, 2589, | «i tte att ees 
approx. | approx. Ad. = ld. | plication’ 5008, 20 crude 
| igi. & 4d. M.D. | i 
48 zd T if ure for craig sa a ie 
restricted hours kee 
"7 a n Sliding scale | 290s, 2008, | e 
| ET 2,0093 
i d. 1 * 1 UM lal: ... | Norecord. | | | | | | esccseses 
45 MET 4 "34d. fat, 2 | No record. 
we). | 24d. to 1d. ldtod. fe eee 
41 | 21d. to 1d. wit Tt - Number and horse-power of motors does not 
| eee include the traction or Admiralty supply. 
48 | | 2d. flat, special To sub- 1,000 | 3 Diesel engines installed during 1911, a fourth being 
e p s red PE d : installed, *Kw., power. fRw., lighting. 
49 144. with dis. to | NM X ssOÓ"—— 
i: m [a max. of 331 p.c, 
50 “vs ins əd. told. |Special} |... fo kf ee 
| Sliding scale terms | | 
51 562 | *3d. to 1d. ase 20g, 160g, |" With discount on hours of running. 
i | 500s 
52 as jos 4d.— 2d Matric! e hus 16g, 200sg ‘all motors are hired out by this company, 
oron 2rate meter | and are maintained and inspected. 
93 - oe 3d. one hr.,|  .. ar ! s | Radiators are at power rates but are not 
| ld. after | included in this return. 
94 p .. [|89d.andid.| .- * May, 1912. 
CO er Hired moto temi ation. About 600 fI. P.con nected 
- i system in operation, iP 1 
" Ad AE ur i cation » * Subject to 2 per Geni dis. for payment within 1! days. 
56 2d. & d. M.D. | Tr ; | ld. power rate for large consumera. 
UC s 2d. to 1d. sliding 
scale 
57 oe 2 id. Hat Nil 1,640 678g, Io eme 
| 6602, 
53 | 1,000 115 2d. to 1d. | On ap- 708 {| «we | nee tee 
| | plication | Rae os t 
59 | | 14d. - No information |*This is a combined figure for lighting and 
Pd | K available power. 
| j i ke, 1 large Iti ke, and 1 
so Bed. eres coat re ee erm 
slidin 
61 276 414 | 21d. sliding , By con- 600 200g —€— 
| scale to jd. | tract 500s 
62 - e. | 075d. to 15d. | — ... = MN LZ L Ll 
less 5 per cent. | 
63 " 1°125d. to *For industrial purposes only. 
'875d. * 2d. up to 3,000 per qr. 19d. from 3,000 to 10,000 par qr. 
* , its i A er qr., aleo “maximum 
ái ts | 205 1}d.,14. dein n And Mrotable value " Sacce ol charging. 
65 zs .. )934,2d.&9à.| Onap-| |... |e Pte 
1d. M.D. |plication 
66 410 2035 | ld. flat, dd. for | — ... 49g, 25sg, 
night shifta. 3368 
67 | About | About |*2d., 14d.,1d. About 400 | About 200g ! *2d. first 500 per qr., 14d. next 1,500 per qr., 
2,587 500 & id. 100sg, 250s| 1d. next 3,000 per qr., id. remainder. 
68 Bolth Various...... ^ 670 l5sg | ttt nae 
69 .  Ad.&ld.M.D. ! 214 450s* Town gas sold at 1/6 1,000 for power. Tram- 
UU B 1d. daylight way supply 1,200 H.P. not included. 
| * Not including collieries. : 
70 ] f 3d. and 3d. | On ap- oe *£2 per kw., plus ld. per unit, subject to 
E E M.D.* _ [plication | rebate under certain conditions. 
71 : . |gd.&jd.M.D.  ... 1,500 | Largest installation, shipyard, max. demand 
Sp. on app’n. 400 kw. 
12 : ld. and £d. MEM. Ic 
ds ae ddd arene Largest consumer, Sir W. G. Armstrong 
anon rss Whitworth & Co., Ltd., Elswick Works. 
7À Bo th Je TR * Motive power—2éd. for 1st hour per day, 
| 14d. every subsequent hour, less 5%. 
78 | About | 2,059 | 3d. and ld.: 14d.-1d. sistas 
950 : acc. to quan. 
76 , About , About | 2d. told. | On ap-;j About 1,500 * Large consumers 1d. 
poa a ree scale pacaton Slate quarry load mostly winding, pumping, air com- 
7l 575 2,475 ee P 5,050 pronor andi mills. TE At 1000 Y. 3 pb. all 
! w X v, Bulk su o Alu- 
sliding scale miad Oorpn. ( Ltd ) at 20,000 v. SM to Ke iera LOT 
78 ses m 14d. to 3d. ask T surr 
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; flour mills, brick works | | three-wire! ^ 91/5/11 x QAI 
—€EÓ€— Á—— a a E aa Hobbies M ARR bbb n RR S cci. A d added 
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Circuit.| Kw. 


Total 
i Power Voltages. |B.n.P.con-| Total 
nected at | numberof: Motor 
; ; Motors on 
Enrcineer and Principal Local Trades. ; date 
ly Authority M | indicated connected. 
Supply Authority Manager A.C. | D.C below. 
MERECE Sm "IE SS SS E, 
l 200, 400| 5,252 | 1,374 60 
i Talbot ......... Lace, hosiery, tobacco, engineer- | .wire — 17/5/12 
Nottingham Corporation ........ | H. 'l'albot . ing, leather un ps a Sal 127 75 
ton Corporation ........... S. C. Gibson ..... s uuu ries td collieries hreaowipo 22/5/12 
Nuneston P boot and id . catie | RA 480 Mbit 379 80 
i 2s W. Sillery s.an Shipbuilding and engin three-wire 
Partick Council .................. y E e vn d | 900, 400 | NI 94 20 
M VEL NS ing, brickworks, : 
Peterborough Corporation ..... J. C. Gi A d i 200 | 200, 400 3112/11 Ea 
. E. Rowley Fill ... Pri itera, engineers an iron 
Reading Electric Supply Co....... | J poe TN shwmills "i 356 Dr i ]47 40 
. e S 3 shin i 
Heute Uren Dieter Conseil se SCIPIO debes ur 3,000 | 220, 440, | 2,353 354 | - 50 
lon ves C. C. Atchison ... | Textile and engineering..........«. 990) 500 20/5/12 S 
Rochdale Corporation ..... | E ks 3,0C0, 230, 400] 230, 460 casn 180 110 
u. CTOSS ...... nnt " " 88 works .. ... 3-phase ; c 
Rotherham Council........ ... ..... E. Cross Iron, steel and brass : i og HA 12 885 1,165 - 300 
: . J. Hawkins ... | Textile and engineering ......... three-wire 30/4/12 
ford Corporation ............ . H.J f | "A 
ioe i ; S. E. Fedden ...... Steel and iron works, cutlery works, foun- D pat I E un 
Sheffield Corporation ........ ... x ee, enbinet | «| 240» 480 | ^ 6,088 1,084 
: : . N. Russell ...... Printing, shoemaking, cabine id three-wire 28/2/11 | 
Shoreditch Borough Council..... C ss ane E MAN DM Eo 20 | 107 20 
Shrewsbury Corporation ......... | C. M. Johnston ... | 1 a 1 d - 
: ip Edgar Dowling... | Cold. storage, wholesale meat, 200 51/12/11 | 
rna Markets Electric (Chief Engineer) | poultry, &c. " id marine | 110, 220 550 | 3,475 | s 160 
Supply Co ti H. 5. Ellis ......... Shipyards, docks Du. IE ? | 181/12 | 
South Shields Corporation ...... | engineering wks saw mills, &e. ae a60 | 9,000 325 375 
‘ge shay oiler 0 i 3 
Stalybridge, Hyde, Mossley and Robert Blackmore | eme, Pepe engineering works, 230 3 05 | ae | ök 35 
Dukinfield Electricity Board | f iron works , "M 7 , 480 | $ 
: Fl. H. Brandieth .. | gp kworks, laundry, foundry, three-wire, 30/4/11 
Stamford (Urban Electric Sup | Pis E M 
ply So.) printing yore SU laa a 230. 400 | 230, 460 | ^ 2,929 561 500 
" » rs- i à 8aud bottle works, d , Suc pi 
St. Helens Corporation ............ ecd Hollings ee Aa a n dc WOES 3 phase ate aa a 1,024 | 410 
| ncil' A. Hugh Seabrook Printing, building, small work. 480 | 32/3/12 
i ME | th shops (various trades) | 1 230, 460 ' ee 145 420 
-on- Council ........ J.J. Smith......... Shipbuilding, engineering anc threecwire. «31/57 
JREOERLOR on-Tees ironworks f None ` 240, 480 . 1,240 130 | 80 
Stoke-upon-Trent (County Do:. C.H. Yeaman...... Potteries, engineering works...... ap | ee 22 125 
r xC- 7 t . | Š 220, 440 1 i 
Em. le A m T C. H. Yeaman T. Potteries, engineering works "T None | 30/4/12 x Á 
a Single-phase,  50* 1,538 
> . tteries, iron works, Single-phase | 
Hanley eee | H. Yeaman Bone A oi am AT | ajan 
manufactories : 
| . : ies brick. | None 230, 460 | 3191 111 14 
Longton ueni vue v! H. Yeaman.... Earthenware manufactories,bric | | 31/12/11 
icceles | works, potteries, SOC te | 5,000 | 220 . 12,538 884 230 
' ack ipbuilding, mari ngine an e , 
j Sunderland Corporation csi: Cine Oe | god aa0 | 220.480! “R16, Mid 
| | 5 : i | exporting | , d ANE 
ie C. A. L. Prusmann ' Metallurgical, coal ex] ET uh Pe - 80/4A2 
, Swansea Corporation........ ... MLELE, AM.LME. tinplate manufacture, &c. io Mis REE Wire yt 115 90 
Uxbridge and District Electric, A. Randall Bell... | Flour mills, printing, engineer- i 31/3/12 
Supply Co S : ing, SE P -— 200 j 2,100 239 110 
i i . 4H. A. Nevill, ngineering, woollens, oal, 31:3/12 í 
Wakefield Corporation ..... ... M.LE.E. | printing, laundries, wire mills (epa 105 1.567 296 100 
; A. S. Barnard ... Baddlery, harness, leather, Poig, iron |t TKS 210 30 4/12 
Walsall Corporation reso C i eee founding, tubes, ee ee inills t 6.006 215 
: Wire mills, printers, saw mills, tanneries, : " ; 
: 1 - Ve. L. Matt S. "ngilleers, co ills, gas stove mi - 
| Warrington Corporation se s $ee SOI | Gitte ate artc aid NAME l ag | 
: aeftoriex ej Wwe Works , : 
i Wellingborough Electric Supply W- J. S. Jones ... Ho o ud UT | Gon 2,129 202 125 
. . m Spring Works, steel rolls, holl are : ; 
Wed Bromwich Corporation . | W. A. Jackson ... | ie oe tale. ie skus 500 31/12/11 
3 | furniture, coru mills, wire nails 100, 200 500 10,519 kw. 1,565 115 
West Ham ... sees H. H. Couzens ... Chemical, engineering, flour | aoc.’ 31/5/12 
est nam ... .... ... uid © mills, ink mills 230. 460 | 2.089 246 120 
, , 3 Blas ices, steel wks,, ship yda., ine uie: : 
West Hartlepool County Boro... neon Moe EO A OL Qs ed E ` 99 40 
Whitby (Yorks) District Council | L. H. King ......... y np "PR zs M " 
; , B.Sunkey ....... Tannery, flour mill, printing | mc | 
Whitehaven Corporation ....... iud inüelanepe urbs: dc: | three di 51/12/11 
| | 930, 460 2,280 295 63 
| Jas. Slevin ! mining, cotton mills, engi.| 6600 j| 99^. "6 
Wigan Corporation "MS ee eoque Coat mining, cotton mills, engi- three-wire — 30/4/12 
| neering works T 
| Windsor Electrical Installation A. E. Farrow, TN eee ee 220 220 , 22 ot ! 
Co., Limited. lone C shaw fell O edge tool works, corn min, 16,000, 400 440, 220 . Lean 463 100 
Wolverhampton Corporation ... ©. E. nn i e E three-wire 31/9/1 
| su w-milla, lock works, &c. 230. 460 i 1531 194 60 
: ineer. | 100, 200 , , 
Worcester Corporation........ ... ee De aE MO e OU eiue . 500 '. 31/3/12 
| printing, horse-hair cloth, &c., works - 290 50 
York Corporation ......... s+ | J. W. Haine Confectionery, priating, railway 250, 460 1,9413 
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ELECTRIC POWER SUPPLY.— Continued. 


| | Approx. Isolated 
| Method of | Rates. H.P.ofother| Plants at R 1 
| Driving. | power dis-| present emarks. 
Tr —— — a placed by Operating. (NorE.—1nst. E.E. Wiring Rules for Motors 
Group. | Indiv. | Per unit Bulk electric " A d a generally apply ia all districts.) 
. = e a 
| H.P. | H.P. | supply. motors a=Steam. | 
Rick aaa wie aes alee S4 as ae nd oa 
79 ! | 11d. | ! 
£0 . 22) j2id.to d. on On ap- 900 | 50sg, 1003, | |^ 
| sliding scale plication 20 oil 
81 | : ld. flat rate eee ee a tee 
| 
82 | | lid. Over | i PC eats - 
i 5.0001 1d. pr.q. 
l £4, and jaor Ji. | 
fs, About | 500 per unit accord- 500 | 
| 1,400 i ing to deinand - . 
84 | "n 2d.told. | .. 509 1700s; i Additional 90 u.r. being added in Juno. 
| , : sliding scale. Large textile mills not iccluded. Isolated plants on 
$5 Ee owe 2d. to 6d. . On ap- Steam 955 | 172g. 4Csy, pret route of mains (aporoxiniats only). 
i i n v sliding scale* plication! Gas 452 8378 | *Bpecial terms for special conditions. 
" REC t lid dld.* On ap- ! 2,000 H.P t ! *ulidiug seale to U'6d. for large users. ¢ Many larze works 
£6 | 9 4d. an " ROGER LU d HS | have own plants (all elasses) some thousands H. r.: 
Pa y | * Flat rate.—I4d. first 1,000 units per qr., 1d. all in 
67 | | us ' ST | | excess, Fixed charge system £l per qr. par E.H P. 
| | | demanded end jd. per unit consumed. 
Lht 4d.,Heat 1d., On ap- 7,000  , Great expansion of use of power supply in 
88 | P * 2d to * 1 ° . | ° " 
| | ower 21. to ^l. plication | rolling mills and cutlezy works. 
89 eso cr FR upto:is,00; ue | | * Plus £3 per £.0 P. demanded. 
p.a., jd. after* | 
90 — | 3d., 2d., 14c * "M | | | * Discounts : 5 per cent. over 600 units, 10 per 
| | and 1!d.t | i cent. over 1,000 units. T Without discounts. 
91 lid. and ld. j | | | isis UE 
s | | 
114. Ist 5,000 | | | AI ti ' Ir 
92 Bo th à AA dr tage 3 | en so traction supply. 
per qr. 1d. afrer.. | 
pes isc tea ! | 
is^ le 21d — 3d Onap- | 2,000 300g, 1,700s,. -— 
lication | 
| P | | 
4 - 124d. flat, 4d.| On ap- , Pa ea 
i aad 1d. A.D. Plication, | 
| | 
2d. and 1d. 1.500 | 100sg —— 
J MES with disc'nts ? | co 
| 24. id. M.D.* : 
96 | vee Aire PUE. | | * Restricted hour and telephone system. 
Id. per unit 
97 " Sidi m On ap- One works take about 350,000 units per annum, and tlie 
9d. down to 1d, Toat. total amount sold per annum for power purposes 
i I amounted to 519,726 units, 
98°. FT 110.111. 1d.,794. On ap- | A 
| "8d. 1d,,6id,, “Sd. plication, 
I 2d., 14d., 1d.' On ap- ntu 
| 13, and dd, plication, | 
x ód., 1d., £d. | On ap- Power load rapidly growing and especially favoured 
| and 3d. : plication | with the many small aud diverse trivles subsidiary to 
i | | staple industries of district, *Locwl for magnettiog. 
24.,11d. and | On ap- i | cM MM LO 
1d. plication, 
24d. (dis, to Zd.) : | 
99 à ftra MD. lie CO | fae eee 
T l Budeh)R u.s ; qe Calle noo Nm 
d. M.D.* | No rcbus S. -4 ^0 i Jafe 
"E aitoi n | P m Lue Ud a 
| qe » » 4 i 5 
| 500s factor, * £4 per H.r. demanded per an, and 4d. per unit. 
102 | About | About | 2d. down- ' Onap-| 1,200 ^ 80s | Two large steam-driven sewage pumps havo 
| 1.850 250 wards plication’ now been converted to electric driving. 
? 2d. to 11d ; | (!) Any convenient pressure for large supplies in bulk 
103 J vee tee pront | On ap- | | trausforming from 3,000 volts (3 phase»50 Co ), (2) For 
| Ten Boo po plication, i | distributing purposes, power 365, parts of area only, 
104 : - e 1 Mo. Re 4,530 | ie | * Under 1 H.P. 220 single phase, 1 it. P, and above 330 3-ph 
| ps nr o con, | 50 periods,  fUnder 3 tr. i 230, 3 11. i, and upwards 400, 
dil ^ 
105 | eee est (1d. flat and! eae 120 t. [LEX ee 
3 She | 
| Spl.agreem ts 
106 | About | About , 14d. to dd. | About 800 , “i 76 motors on hire=509 n r. * Motors only. 
1,285 844 Less 9j % dis, 
107 Partly both ^ ld. ini: | On ap- 5,471 | "CE ID E re ie 
| — 
| plication - i . 
108 | 120 | 1,969 2d.—lid.flat ld.—jd. 1,650 510g, 250sg,, Fiat rate for lis than 50.00) per annum, 21-11. : over 
: 4 ot) 000, under 200,000, I4d,-1d. ; from 500,000 to 602,000 
109 pitas $ sere | | 0,5695 aud over, 1d.-2d, i l ° 
T : W. ates io | TP 
an. at ld. unit peters 
| | 
110 .. id ani 44d. il 181! 4619, 20sg, | aa eee eee 
| 2 rate, 2d. for | * pars 125 
, 8mall motors | 
111 | About 1 040 «=|, Up to1 000nnits a | 500 | eco | warbtees 
1.240 , | per annum 2d., | 
, | over 1,000 ld. | | 
` £3 per H.P. in- 
112 x tilled per ann, | None: | 108 | 15y, 9099, m 
and Id. per unit 40s 
113 | ld. to jd. | Various in E i 
| | 
114 | 1141 890 234. &14. M.D] pa lovee 1,300 iss 550 H.P. awaiting connection. 
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Motor Controlling Apparatus for Every Conceivable Operation. 
dams MC! Li Balfour House, Finsbury Pavement. London. Works-Bedford. 


G.E.C. ENGINEERING SHOPS AT WITTON. compounding 18 finally adjusted by a resistance which is 
eon p mounted on insulators on the machine bed. 
The party which visited, Birmingham on the" 7th inst. was The test plate equipment at Witton is very complete and we 


conducted through the engineering shops in addition to the observed a quantity of machines going through their trials. 

! Among these were a number of 

M MN large vertical polyphase pump 

NM B ; ] motors intended for Holland. An 

interesting detail of the testing 

shop is the fixing of the slide rails 

at hand level on concrete beds. 

This saves the testers a considerable 

amount oi bending during even a 
single day's operations. 

At the time of our visit the large 
machine aisles in the main shop 
were fully occupied with engineering 
work ranging from medium-sized 
motors to generators of 5,000 kw. 
capacity. Direct and alternating- 
current motors, and generators for 
coupling to steam, Diesel and gas 
engines, and also direct- and alter- 
nating - current turbo - generators 
were in various stages of construc- 
tion. In passing through the shops 
our attention was directed to two 
scant w ort 3,000 kw. turbo-alternators for the 
View IN ASSEMBLY SHOP FOR LARGE MACHINES. Borough of Poplar and a large 


d 
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small motor and fan works which we 
described in our last issue. We 
reproduce views in two of the bays 
of that section of the Witton 
works which is devoted to the 
manufacture of dynamo electric 
machinery and control gear of all 
classes. A full measure of activity 
Was apparent in the shops and this 
is borne out by the illustrations. 
As our readers are doubtless aware, 
the General Electric Co. adopt no 
half measures in their enterprises, 
and in the heavier branches of 
electrical engineering they have 
equipped the Witton factory for the 
design and construction of modern 
standard electrical plant of every 
type. We understand that they 
have been very successful with 
turbo-generators, not only a.c. 
machines but also d.c. In the 
power-house there is a 500 kw. unit | View IN Moron Macutne Shor, 
running at 1,800 revs. per min. 

which was built at Witton. Forced vertilation is resorted to 
for the cooling of the machine. Plain carbon brushes are used 
on the commutator and there was no sign of sparking. The 
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number of other turbo-alternators and d.c. generators for 
various customers. Amongst these was a 1,000 kw. outside 
flvwheel alternator for a cotton mill in Holland, and several 


FUEL SAVED IS MONEY EARNED. 
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combines high efficiency with 
neat appearance, a ndbeing port- 
able, it is especially useful in flats. 


360°F. ATTAINED IN 15 MINUTES. 


One unit per hour at full load. 
Switch gives three heats and off. 
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large d.c. generators forming part of a £30,000 contract for 
the Chilian Navy Dockyard. 

The motors included a number of 400 n.p. and 500 H.P. 
machines for main winding and haulage in colliery work. 
Explosion-proof motors are now being made a speciality of the 
plant department. 

The switchgear department which has now absorbed all the 
space left vacant by the removal of the small motor and fan 
work, was included in the inspection. This department 
specialises particularly in iron-clad switchgear for factories and 
mines, and a separate section is given up to this work. The 
manufacture of special switchgear to comply with the new 
Home Office Rules and Regulations is constantly in hand. The 
department had several important boards in process of erection, 
these including one of 23 panels for the Chilian Government. 
Another interesting board being erected was one of 12 panels 
for a large flour mill in South America. Drum and liquid con- 
trollers are built, together with all types of switches, cut-outs, 
rheostats, &c. The G.E.C. circuit-breaker and instrument. 
works has not yet been transferred to Witton, but occupies a 


large factory at Salford. 
The central stores are recent additions to the Witton works, 


and they serve to centralise the finished stock from all the 


various works. They occupy a commodious three-story build- 
ing of 350 ft. by 50 ft., which is exceptionally well arranged. 
The ground floor is spanned by Witton-Kramer cranes to handle 
the heavy stock of motors, &c., while the upper floors are fitted 
throughout with racks. The standard articles of the General 
Electric Co., which number over 10,000, are stocked in large 
quantities on the maximum and minimum principle. They 
range from small bells, switches, accessories and fittings to 
switchboards and large motors and generators. A card index 
IS kept of every article, and a stock list issued weekly to all 
branches, so that deliveries from stock can be promised with 
complete confidence by the numerous selling centres. 

The iron foundry has recently been extended, and includes 


a section equipped with the latest English and American 
moulding machines for the rapid production of small work. 
As to its capacity for large work, castings of 20 tons have been 
made on many occasions. At back of the foundry is a large 
pattern stores where many thousands of pounds' worth of 


patterns are stored. 


G.E.C. ROTARY CONVERTER. 


A 300 kw., 50 period six-phase rotary Converter with self-con- 
tained synchronous booster has been supplied by the G.E.C. to the 
Yorkshire Electric Power Co. The supply is three-phase at 10,000 
volts and is converted by transformers to six-phase current 340 volts 
for lighting and 390 volts for power, these being the voltages on the 
alternating current side of the converter. The normal lighting and 
traction voltages on the direct-current side are respectively 480 volta 
and 550 volts. The starting is by a three-phase six-pole slip-ring 
motor coupled to end of main shaft, the converter and booster having 
each eight poles. "The converter field is shunt wound only and self- 
excited, but the booster field has both a shunt and series winding 
which are respectively used for lighting and traction service. The 
normal direct-current voltages for lighting is 480 volts, but with the 
booster shunt excited the voltages can be regulated: plus or minus 
20 volts, $.e., from 460 to 500 volts. When the converter is on 
traction service the series winding only used and varies the terminal 
voltage from 550 volts at no load to 580 volts at 100 per cent. over- 


EXCELLO 


FLAME ARC WITH UNIQUE 
*TWO YEARS' WARRANTY: 
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E.0.A. COOKING APPARATUS. 


We give an illustration or one of the “ Eclipse ” standard 
patterns of carving table zvd hot cupboard. It is intended 
for keeping ‘hot all kinds of food and for warming platcs, 


FCUPse \ 


E.C.A. Evectric Hor CUPBOARD. : 


dishes, &c. This pattern is fitted with two recesses on top, 
each measuring 18in. by 12in., which accommodate loose copper 
dishes, with hinged dish covers. The cupboard is fitted with 
double doors, hinged at side, and is provided with two per- 


ARMSTRONG, STEVENS & SON, L% 


WHITTALL STREET, 
BIRMINGHAM. 


PRICE LtsT ON APPLICATION. 


TeTe)- 


forated shelves. The construction throughout is of cast iron and 
sheet steel, the mouldings round the top and doors being ground 
and polished. The internal dimensions of the cupboard are 
95 in. high, 33} in. wide and 25}in. deep. The energy con- 
sumption is 2,000 watts and four degrees of heat regulation 
are provided. Many other similar patterns suitable for 
restaurant use have been standardised, and catalogue F-95, 
which is obtainable from the Electric & Ordnance Accessories 
Co , Birmingham, gives full particulars. 


CURRENT TRADE LITERATURE. 


WIRES AND CABLEs.—The British Thomson-Houston Co. have 
recently issued a list covering an extensive range of wires, cables 
and flexible cords for lighting and power work, &c. These 
include rubber insulated and lead covered wires, flexible 
wires, both single and twin, including various types of armoured 
flexibles, also flexible wires with earth return to comply with Home 
Office requirements. Motor car flexible, bell wires, &c., are also 
priced. All B.T.-H. wires and cables are manufactured according 
to C.M.A. specification and in both 2,500 and 600 megohm grades. 
Among the introductory tables, one gives the usual data—dia- 
meter, sectional area, resistance, carrying capacity, &c.—for all 
sizes of copper conductors, ranging from 1/22 gauge to 61/11 gauge; 
another table shows the maximum number of Mazda lamps of 
various sizes that can be connected to any particular size of cable, 
and also suitable casing or conduit for two conductors of any given 
size. The company hold large stocks of cables, &c., at Mazda 
House in Upper Thames-street and at their branches. 

B.T.-H. Faxs.—Folder 2,291, entitled “ Cooling Breezes,” illus- 
trates and briefly describes B.T.-H. 1912 electric fans, which we 
dealt with fully in a recent issue. These fans require less 
current than an ordinary incandescent lamp. and are equipped with 
three-speed control for regulating the air from a gentle zephyr to à 
hard blow. They are made for desk or bracket use, and are also fitted 
with oscillating mechanism to distribute the air currents into every 
part of the room. 

_HOLOPHANE AND STEEL REFLECTORS.—A new price list issued by 
Siemens Bros. Dynamo Works, Dalston, deals with all types of 
Holophane glassware now obtainable, and also with a new reflector 
known as the Holophane Benjamin Steel Reflector. The latter is 
designed to obtain an even diffusion of light on similar lines to that 
obtained by Holophane glassware, and is made in the extensive, 
intensive and focussing patterns. Increased lighting efficiency by 
the means of these steel reflectors can be obtained in outside positions, 
workshops, large warehouses and stores where glassware is im- 
possible on account of its fragile nature. The new reflectors are 
practically unbreakable. A new pattern of domestic Holophane 
glass reflector is ineluded in the list. 


REYROLLE WALL PLUCS 


For Portable Machines, Lights, &oc. 


Pamphlets 114, 122, 88 and 45 give all particulars 
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TELEPHONES 


for Railways 


and lramways 
LH —— | 


All Tramways of any importance are now electrified, and 
in the near future all suburban routes on the Railways will 
be electrified also. ‘The work is already proceeding apace. 
Now is the opportunity for introducing improved methods. 
The Telephone is one of the most useful adjuncts to Electric Traction, and 


We Sern «Lechie Traction Telephones 


Merit the attention of every traction engineer. They are specially designed for the work, and can 
be modified to meet any requirement. The routes, sheds, works, and offices may all be served 
by a simple and efficient system, such as we can guarantee. Write for Bulletin 4004 H and particulars. 


NORTH WOOLWICH, E. 


Western echte Company Lived. E 


BIRMINGHAM, CARDIFF, GLASGOW, LEEDS, SYDNEY, JOHANNESBURG, BUENOS AIRES. 
Agents in India: JOSTS FANS’ AND ENGINEERING CO., LTD., BOMBAY. 
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3l | CIRCUIT BREAKER SWITCH 


RECORD'S PATENT. 


THIS CIRCUIT BREAKER IS REALILY A COMBINED AUTOMATIC 
AND HAND SWITCH, BECAUSE, BY TURNING THE CLOSING 
HANDLE IN THE REVERSE DIRECTION, THE SWITCH OPENS 
WITH A RAPID BREAK.  MOREOVER IT CANNOT BE HELD 
CLOSED ON AN OVERLOAD. NO VOLT, REVERSE CURRENT 
AND OTHER TRIPPING DEVICES CAN BE FITTED. THERE 
ARE NO CATCHES OR KNIFE EDGES TO GET OUT OF ORDER 
AS THE BREAKER HAS BEEN DESIGNED TO LAST UNDER 
THE SEVEREST CONDITIONS OF TRACTION WORK. 


SIZES 30 TO 2,560 AMPERES. 


List C2 sENT ON REQUEST. 


MANUFACTURE pd 


WORKS, Telephone 164 pw 
BROADHEATH, Telegram» | * INFUSION; 
MANCHESTER. Cablegram )} ALTRINCHAM. 


LONDON OFFICE, Telephone 3057 VICTORIA. 
CAXTON HOUSE, Telegrams | "INFUSION," 
WESTMINSTER, S.W. Cablegrams LONDON. 


Codes: A.B.C. 5th Edition; and BENTLEY'S. 
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'SIMPLEX CONDUITS Lo, 


Garrison Lane, BIRMINGHAM. 
Manufacturors of— 


CONDUITS, CABLES, ACCESSORIES, FIT 
TINGS, MOTORS, ELECTRIC HEATING 
AND. COOKING iMATERIAL, &oc. 
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' Fic, 1.—GzNERAL Outing Vigw or MecHanics BUILDING, Bosron, Mass., 


THE BOSTON ELECTRIC SHOW. 


Following up our comments on this Exposition, which is to 
be held from September 26th to October 28th, we reproduce 
herewith views of the Mechanics Building. Boston, in which the 
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Fic. 2—ExTRRIOR Boston ELRCTRIC Smow BUILDING As IT WIL 
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FE ELECTRICAL CHE: 
METERS 


WHERE A Bia ELECTRIC SHOW WILL BE HELD THIS AUTUMN, 


show will be held. These are taken from advertisements in the 
N.E.L.A. issue of the “ Electrical World." Fig. 1 shows the main 
front of the building and gives a good idea of the amount of 
room whichis at the disposal of exhibitors. Unlike Olympia, 
London, the Mechanics Building occupies a triangular site and 
is in two stories. The other view given in Fig. 2 is an artistic 
drawing of the building as it will appear illuminated at night. 
If anything on this scale of lighting is carried out the show will 
be an object lesson to electrical exhibition promotors in this 
country. Incidentally, the view is a front-cover advertisement, 
and in this respect has everything to commend it as an attrac- 
tive and appealing announcement. 


* TANTALOONING." 


This is not a new word, but our description of a novel device which 
is being supplied to electrical contractors by the lamp and fittings 
department of Siemens Bros. Dynamo Works (Ltd.), Dalston, as a 
medium for advertising ** Tantalum” and ‘ Wotan” lamps. It 
consists of an ordinary electric fan which is capable of being ad- 
justed to any angle from the horizontal plane to the vertical, and an 
indiarubber air balloon bearing an advertisement of the lamps 
referred to. The fan revolves horizontally, and after starting up 
the air balloon is placed in the upward current of air created, and 
remains suspended at a height of about 3 ft. from the fan. 

The attention of the passer-by is naturally arrested by a novelty 
of this description. The advertising balloons will be supplied free 
of charge to any electrical contractor who is willing to run this 
ingenious advertisement, and as a stock of fans is usually kept at 
this time of year a large demand should be assured. 


ELECTRIC HEATERS 


|. LONDON SHOWROOMS: 9, Newman Street, Oxford Street, W. 


The BRITISH PROMETHEUS CO., Ltd. 
Salop Street Works, BIRMINGHAM. 
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ATY 
C, & I. Supplement No. 143.) JUNE 28, 19 ipea hep 
enti ee oo ee es UIS Mem ud iul pe 
| HR THE ROUND TABLE. The Batti-Wallahs are reminded that there will be a river 
Edd ; trip, up stream on this oceasion—from Richmond Pier, and 
Ua TEN that there will be no fear of a repetition of the squalls on the 
f: After Harrogate—Ugh ! (Hennessey, please.) Canvey Ísland trip. Note the date, July 6th. 
| at mz’ T : i i 7 i T ji 
show T President Wilkinson does not favour our suggestion for a Last vear the Brimsdown Lamp Works selected Hastings 
IN in th combined summer meeting of electrical associations. He is asthe venue for the annual works outing. This year the Osram 
isomer doubtful that such a proceeding would preserve the autonomy Lamp Works have hit upon this historic spot for the same 
sais of the municipal interests resident in the I.M.E.A. We hasten purpose. Can it be that the B.E.A.M.A. are responsible for 
to reassure him on this point. this ? 
A " * * * * * x 
Several delegates to the Convention attempted to obtain The Non-Ferrous Metals Exhibition IS something of a 
admission to the Hotel Majestic at 2 a.m. by way of the Winter harbinger of things to come. We can only hope that develop- 
Garden entrance, but in each case they were presented with an ments with the electric furnace and subsequent alliance of the 
ELECTRICIAN “ week ahead ” sticker and told to apply at the metals produced into suitable alloys will result in the passing 
ES front entrance ! for ever of the age of coal, iron and steel. While it-may not 
dits " 7 T i be yet we pray that it may be soon ! l 
100, à Without wishing to add to the worries of Mr. McArthur i mi a " í 
mp Butler, Secretary I.M.E.A., in the arrangement of the tables "tad iata Ga aa aa Pawel 
ie for the annual dinner we respectfully suggest that the Press be ee WC Clevor belot Pattu Cas LU aid. | 
es placed somewhere within earshot of the akaran aid the 7505 0 ee M the Institution of Gas Engineers, 
We remarks: ^ For these purposes (viz. purposes other than 
lighting) electricians are selling gas at one-fifth the price for 


principal speakers. 
* * * 


On Tuesday afternoon at Harrogate last week it was a 
battle between black v. polished. Mr. W. H. Cook of Luton. 
despite his culinary name, had evidently exclusive experience 
of the former, for he could onlv characterise the latter as a 


biscuit box on a hot plate. 
a $ * a 


Not a grill room in any of the Convention Hotels in Harro- 
gate! The chop and steak so dear to the Fleet-street journalist 
appeared to be unknown. President Wilkinson no doubt will 
put a different complexion on this by introducing both contact 


and radiant heat grills. 


Strength 
is now one of the Pre- 
dominant features of 


OSRAMS 


with drawn wire filaments 
and this without sacrifice 
of any of jthe other well- 
known qualities, which 
have} made Osrams 
famous throughout the 
entire world. 


lighting. The gas industry will feel this if it does not do some- 
thing to counteract it." We suggest they should counteract 
it by selling electricity at one-tenth the price for heating and: 
see how that works. And then in a few years’ time a joint 
meeting of electrical engineers and gas men might be held to 
compare notes. 
* * x * 

Mr. Seabrook never lets an opportunity slip where the fair 
sex are concerned. On Alexandra Day he ‘phoned up all the 
electricity showrooms in London asking that the fair flower 


(Continued on last Supplement page.) 
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For particulars write to our Supplics Dept. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
HzAD Orrice: CAXTON HOUSE, WESTMINSTER, S.W. 
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FACTORY LIGHTING. 


The case for factory illumination by means of enclosed arc 
lamps is put forward ip a convincing manner in a new publica- 
tion by the Union Electric Co. The advantages of arc lighting 
are enumerated in the opening pages, and attention is especially 
directed to the use of a light unit of small size which gives a 
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FirrEg' s SHOP LIGHTED By Kon-i-Noog Lamps. 
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white light from which there is no flicker. The type of lamp 
recommended is the Koh-i-noor, and this is sufficiently well 
known to our readers to require no description. For direct 
illumination it is recommended that lamps should be suspended 
10 ft. to 14 ft. above the floor, at which level the light rays are 
out of the direct line of sight. The adjoining illustration is, 
we understand, reproduced from an untouched photograph, 


- and shows a fitter’s shop lighted by nine triplex Koh-i-noor 


lamps. With this arrangement three lamps are run in series 
with a special balancing device on 220-250 volts ; the mean 


hemispherical candle-power is 600 per lamp. The makers claim 


that with three of these lamps in series on 220 volts an efficiency 
of 0°61 watts per mean hemispherical candle-power is obtained. 
The list referred to includes a table which compares the cost 
over 1,000-hours for 1,800 c.p. of metal lamp clusters and three 
Koh-i-noor lamps. | 


Cost per 1,000 hours for 1,800 c.p. . Money saved 


Price i per 1,000 honrs 
charged ^ (a) Groups of (b) A series of by using 
per unit. metal-filament 3 Koh-i-noor Arc] “ Koh-i-noors.” 

lamps. lam ps. 
3d £ S. d LA 5 d. k &- 4h 
28 2 6 13 15 0 14 17 6 

4d. 37 13 0 18 6 8 19 3 41 

ad. 46 17 6 22 ]8 4 33 19 2 

6d. 50 5 O0 i 2710 0 


28 15 0 

The standard pattern Koh-i-noor lamp burns from 20 to 
25 hours, but a 40 to 50-hour lamp can be supplied if required. 
The carbons required are cheap, and 12s. will buy those 
necessary for a 1,000-hour run. Contractors and central-station 
engineers who are interested in bringing economical illumina- 
tion to the notice of their clients should obtain a copy of this 
brochure from the Union Electric Co. 


SWITCHING, 


The efforts of Messrs. Lundberg to improve the art and 
practice of switching are deserving of the fullest measure of 
success. Other makers of tumbler switches owe them a debt 
of gratitude for the simple reason that the bulk of the 
switching at present done is with the two-way switch, 
of which, of course, Messrs. Lundberg have no monopoly. 
The most recent publication from Liverpool-road Works 
isa waistcoat-pocket book entitled “ Light- 
ing Connections.” It is replete with 
diagrams, which advance from the simple 
to the complex, of those connections which 
will give to electric lighting the acme of 
convenience. Its very compactness almost 
compels that every contractor and wireman 
should have a copy always with him. It 
solves problems which many a wireman, 
ignorant of the existence of the book, will 
spend sleepless nights over. If its contents 
are thoroughly mastered, a contractor should 
never have a slack moment ; he will always 
have enough work for one man to attend to 
in persuading electric-light consumers to alter 
their existing switching arrangements. Some 
wiremen have the idea that convenient 
switching methods should only be introduced 
into new houses. They overlook the 
hundreds of landlords and tenants who 
are still getting only a tithe of the con- 
venience out of their electric lighting 
installation. 

We sincerely hope that Messrs. Lundberg 3 
little book will serve to bring these facts 
home. A humble * tanner” sent to Liver 
pool-road Works, London, N., or “ The Elec- 
trician" office, will bring along this panacea 
for all switching ills. (By post Jd. extra.) 
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V.S.M. VENTILATING FANS (DIRECT CURRENT). 


The most popular Ventilating Fan on the market is undoubtedly the “VSM.” This 


m. season, already, thousands have been delivered to customers, and. the output bids fair to 
[NA exceed all previous returns. 
pus : 
The ELECTRIC & ORDNANCE ACCESSORIES Co., Limited, 
| Proprietors, VICKERS Limited, Aston, Birmingham. 
[EE =I 
TA INDIRECT LIGHTING IN PICTURE THEATRES. that the place was in total darkness. The B.T.-H. system of indirect- 
E lighting increases the comfort of the audience, and decreases the 
-— proprietors wage bill, because he can do with fewer attendants. 
T Over 1,500 theatres in all parts of the world have introduced the because people can find the way to their seats without the aid of a 
i B.T.-H. Eve-Rest system of lighting. It has been found that the uniformed pilot carrying a minature searchlight. 
m adequate illumination of the auditorium does not affect the clearness 
2 of the pictures, and in most cases the lights are kept burning all the MM ccc nc rs 
"WES time. The result of this is that people are enabled to reach their 
p seats in comfort and to sit through the whole of the performance with CURRENT TRADE LITERATURE. 
T a feeling of perfect security. which is certainly not the case when the 
pa theatre is in complete darkness. The practice of lighting the theatre 
ux during the performance also gives absolute security against panic The Electrical Trades Supply (Ltd.), Great Charles-street. Bir- 
di dangers. A slight accident will not strike terror in an audience ina — mingham, have just completed an attractive catalcgue which gives 
rs lighted theatre as it does in a dark one. There have been a number particulars of switches and switchboards of every description. 
p of picture-theatre tragedies. which may be attributed to the fact Practically every type of apparatus required for a.c. and d.c. ser- 
Wr vice in motor control] is included in the list. Motor manufacturers 
it. who are in the habit of purchasing switchgear for supply with their 
i [Paid T. ^ E IL ] machines should obtain a copy of this list. 
ae aE YY E 706m hay I Yacut CELLS.—Now that the up-river season is upon us those of 
a A r E err our plutocratic readers who tun a houseboat on the Thames during 
H e$ — LÀ «eod the summer will be interested in Pritchetts & Gold's vacht-lighting 
a? Net | a T ES cells, particulars of which are contained in list 123/1. These are 
te : dien yep 1" x S P. : . offered in sizes varying from 34 to 930 ampere-hours capacity. An 
n ZEN a di m d 11-plate accumulator, giving 50 amperes for 7 hours. weighs only 
. je Le 138 Ib. per cell. and cecupies a space of 11] in. by 93 in. by 193 in. 
" n high. Messrs. Pritchetts & Gold inform us (hat they are agents for 
i | ur Walker. Horrocks & Co.'s automatic plants. 
i a BECK FLamEe Lamrs.—The Foster Engineering Co. now has ready 
i í nd, a list describing and pricing the Beck flame arc lamp. As we an- 
» A» nounced in a previous issue, the company has taken this lamp over 
" | from the late Beck Flame Lamp (Ltd.). The list includes illustra- 
p tions of various patterns of lamp, and also shows the fireclay reflectors 
in the double carbon pattern. 
E GLovER s CABLES.—4A strongly bound booklet issued by W. T. 
Glover & Co. gives prices and particulars of the company's rubber- 
y covered wires and cables. Some excellent illustrations are included 
f ILLUMINATION OF CINEMATOGRAPH THEATRES DURING THE SHOWING OF of trailing cables having leather, whipcord and rope outer protective 
THE PICTURES. coverings. 
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YOUR 


PLANT 
EXPENSIV 


It is a necessity to provide for its 


PROTECTION. 


OUR 


MOSCICKI CONDENSERS 
CILES’ VALVES 


Constitute the best 
INSURANCE. 


BROCHURE Post Free to Power Companies and Engineers. 


ISENTHAL & CO. (°?*) 
DENZIL WORKS, NEASDEN, LONDON, N.W. 


Contractors to the Admiralty, War, India and Colonial Offices, d&c. 


GLOVER’S HARDY ANNUAL. 


—— —Ó 


We can now settle down to another 12 months! hard. work 
with Glover's as a desk companion. 

A bulky package awaited us on our return from Harrogate, 
and we gathered from the label that it was a copy of Glover's 
Almanac, which was being just about due. The 1912-13 
edition has been compiled on somewhat similar lines to its 
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Waiter. Yel. 


qessir! We're very hup to date ere Sir, We Cooks 


ES Fea mid recie? 


Client : “Oh do you I Wall ys this Steak another Shock please.” 


Fray GrovER's 1912-1913 ALMANAC. 
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predecessors, but if anything there is à greater amount o 
sparkle in its pages then we have noticed in those of previous 
years. Our own columns have been drawn upon to a very 
large extent for the engineering extracts. The photographs 
are right bang up to Glover's standard. Their engineers seem 
to almost have a monopoly of the art of posing coolies. 

Space will not permit us to sing all the praises of thisindispens- 
able almanac. Our readers must make application, and early 
application at that, for a copy. They can then appreciate 
its merits for themselves. It is more than ever a striking 
tribute to Glover's and their cable products. 

The artists have kept up with the times, and especially on 
the subject of electric cooking. Through the courtesy of the 
company, we are enabled to reproduce one of the sketches, 
which will doubtless be appreciated by Holmes, Grogan & 
Company. Each will respectively say that the steak had been 
cooked on a contact grill and a radiant grill. 


ECLIPSE COOKERS AT HARROGATE. 


During the Municipal Convention at Harrogate last week the 
Electric & Ordnance Accessories Co. arranged a number of 
interesting cooking demonstrations in a large shop situated in a 
prominent position in James-street. The well-known Eclipse 
poster, which shows a cook taking a nicely cooked pie out of an 
Eclipse oven, was widely circulated throughout the town. 
The demonstrations were largely attended, not only by the 
visitors to the Convention, but also by Harrogate residents. 

The Electric & Ordnance Accessories Co. have kindly 
supplied us with the results of tests carried out by Mr. Thomp- 
son, engineer to the Saltburn Electricity Works. These tests 
were made during last April, at the parochial hall. Saltburn, 
and were carried out in public. In the following tables details 
of the tests are set out :— 

Weight of raw pork ... ... Mr S. 61b. 2 02. 
Weight of cooked pork. ... or nn 3 05e Meus 


e ]104£02.—1429, 


Loss... nr d s 
Average loss with gas or coal oven n EN ijs 28 Cp 


SAVING IN MEAT 
Value of meat saved at 10d. per lb. ests m e. Ad. 
Cost of cooking. 1-7 units at 1Hd. 


SAVING after cooking is paid for ... eee . 6-45d. 
With no more current passing through the oven, several pastries 
and cakes were cooked. 


Weight of raw pork fus 7 4 lb. 4 oz. 
Weight of cooked pork. ... ss "C ta 


— — e 


Loss s divis 7 oz..: 100, 
Average loss with gas or coal oven we 2879 
SAVING IN MEAT ... id e. 18% 
Value of meat saved at 10d. per lb. n is e. Gd. 
Cost of cooking, 1:5 units at 14d. ... pos oe se 244. 
SAVING after cocking is paid for eee jas e. 06M. 
Weight of raw beef ... dor ae S. 6 lb. 0 oz. 
Weight of cooked beef TON gia CX Sigg Pas 
Loss — des ne as Toz- 8% 
Average loss with gas or coal oven dd oe we 299g 
SAVING IN MEAT € n Wes dos 
Value of meat saved at 10d. per lb. -— sae b 91d. 
Cost of cooking, 11 units at Wd. eee 241 
SAVING after cooking is paid for e . 1d. 


With no more current. passing through theoven, two sultana cakes 
and one milk pudding were cooked by the retained heat in the oven. 
51b. 2 oz. 

4 ee 14 99 


Weight of raw mutton 
Weight of cooked mutton ... 


Loss iss "T 4 02. — 599 
Average loss with gas or coal oven 2290 


SAVING IN MEAT re zs cu dg 


Value of meat saved at 8d. per Ib. Ghd. 
Cost of cooking, 1-5 units at 14d. ... 24d. 
SAVING after cooking is paid for Hd. 
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BRITISH MADE 
Direct or 


semi-indirect 

Lighting, 

20-60 hours 
burning. 


METAL 
factory lighting or small shop 


lighting, investigate the claims 


STRONG AND LASTING. of the KOHINOOR. One great 


point is that it costs 


. KOHINOOR 
NC. 
9p Semi-enclosed 
Arc Lamp. 


ta If you are tendering for small 


Speciality—16 c.p. H.V. Lamps. ONLY HALF AS MUCH AS 
WRITE FOR COMPETITIVE PRICES. METAL-FILAMENT LAMPS 
' TO RUN. 
THE ACTON LAM P CO., LTD. l Isn't it worth considering ? 
Sales Office : Works : | i æ 
3, STAPLE INN, UXBRIDGE ROAD 
LONDON, W.C. ACTON. i PARK S. soUTHWARK LoNDON.s.£ 
Tel. : HOLBORN 6323. Tel. : CHISWICK 1114. 


The Group Picture 
Se et 
of the visitors and delegates to 
the Harrogate Convention of the 
I.T1.E.A. can be obtained on thick 
art paper for id; by post, in 


cardboard tube, 2d. There is al- 


meet the Home Office Requirements. 
ready a good demand, so please 


They are largely used in con- 
nection with portable lamps, 
drills, grinders, etc., in works, 
and garages. 


apply early. 


nl 


end for a Set of Plug Lists 


A. REYROLLE & C0., LTD., 


HEBBURN-on-TYNE. 


“THE ELECTRICIAN,” 


I, 2 and 3 Salisbury Court, 


Fleet Street, London, E.C. 
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Ws 


Motor Controlling Apparatus 
ddams M* C' I Balfour House, Finsbury Pavement, London. Works-Bedford. 


for Every Conceiva Operation 


SIGNS AND SIGN FLASHERS. 


^C A new list of the Sun Electrical Co. serves to emphasise the 
present-day importance of the electric sign. The publication contains 
details of flashers of all descriptions. ranging from the small thermo- 
blink type to magnetic mercury contact and motor operated carbon 


A FINE EXAMPLE OF A McDERN ELECTRIC SIGN. 


contact patterns. Illustrations are also given of signs which are 
made up of wood or metal letters. We illustrate a gold-leef wood 
letter sign supplied to the Irish Linen Co. This contains 290 lamps. 
which are controlled by a combination flasher and time switch. 
Another interesting sign illustrated in the list is one supplied to 
Crosse & Blackwell. "This is made up in gold script letters 5 ft. high. 
and displays the name of the firm in a 70 ft. length. This is con- 
trolled with a script writing effect motor flasher. writing in the words 
lamp by lamp. 


SALAMANDER OSRAMS. 


The British G.E.C. have just received from their China Company 
(General Electric Co. of China, Ltd.,) an interesting photograph which 


HE ELECTRICAL Co 7». 
METERS 


was taken the day after the looting and consequent fires which occurred 
in the native city of Tientsin. This looting was due to an outbreak 
of the Republican troops. and the damage done was estimated at 
several million taels. In the foreground of the picture there is an 
Osram lamp which endured the terrific heat caused by one of these 
fires. At the time the photograph was taken the fire was still . 
smouldering in the building. and upon looking closely at the picture 
it will be observed smoke is rising from the débris. The building 
was a goldsmith's shop. and a few coolies can be seen in the back- 
ground raking the débris for valuables. They overlooked the prize 
in unbroken Osram near by. The whole of the street in which this 
shop was situated was entirely burn out, and after the fire this lamp 
was the only article seen intact within the whole area consumed by 
the fire. 


COOLING BREEZES, 


The selection of a subject for the front cover of a brochure usually 
lies between the sublime and the ridiculous. The British Thomson- 
Houston in their new fan folder have certainly achieved the former 
as our illustration shows. In our last issue we remarked upon’ the 
publication of the folder but, unfortunately, the block reached , us 
too late for inclusion in the notice. The artist has conveyed the 


THE APOTHEOSIS OF COOLNESS. 


impression of cooling breezes in both the background and central 
figure of the illustration. What is even more delightful is the entire 
absence of any advertising matter on the picture. We suggest that 
the British Thomson-Houston Co. should circulate the illustration 
(in tints) with just B.T.-H. fans in the corner of the mount on which 
it is stuck. 


FUEL SAVED IS MONEY EARNED. 
SARCO Specialities Save Fuel. 


SANDERS, REHDERS & CO., Ltd., 
108, Fenchurch Street, LONDON, E.C. 
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No Temperature Coefficient. 
—=—=——— Contains no iron. 
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w Ld 


Wire will not Rust or Perish. 


The oniy Material of Its kind Manufactured in England. 


Used largely and Specified by the Admiralty. 


Used aiso by the italian and Japanese Admiralties. 


Write for List giving Electrical 


Particulars of 


Ten Grades of Wire. 


WIRE. STRIP. 


Makers : 


HENRY WIGGIN & CO., Lid., 


GEORGE STREET, BIRMINGHAM. 
Telephone : 6400 CENTRAL. 


E.C.C. OIL-IMMERSED D.C. STARTERS. 


In this type of starter a slate base carries the starting switch on 
its upper side and the resistance coils below. The oil is contained 


in a cast-iron tank—ribbed in the larger sizes to provide greater | 


GENERAL VIEW oF STARTER RAISED OUT OF OIL TANK, 


SHEET. 


Telegrams : “ WIGGIN BIRMINGHAM." 


COVERED. 


— a = 


| Agent: LIONEL ROBINSON, | 
ò 3, Staple Inn, London, W.C. 


Telephone : 6323 HOLBORN. 
Telegrams: ““FERRYDOM, LONDON." 


cooling surface—and the switch and resistance are completely 
immersed. The advantages of this are (1) any arcing which may 
occur must take place under the level of the oil: (2) all contacts are 
kept free from dust and otherwise in a perfectly clean condition ; 
(3) the resistance coils are prevented from overheating. The starting 
switch and coils can be removed from the case by the withdrawal of 
four fixing screws and of the cables. The terminals are raised from 
the slate above the oil level so that the cables do not soak up the oil. 

A no-voltage release is fitted and affords the following safeguards : 
(1) It is impossible to get beyond the first contact should the supply 
be cut off when an attempt is made to start the motor; (2) during 
the operation of starting up, or when in the "running" position, 
the switch releases in the event of the supply failing; (3) it is im- 
possible for the switch arm to be left in any position other than 
** off," or on the final contact with all resistance cut out. 

If desired, an overload release can be fitted which releases the 
switch during starting up or when in the “ running ” position if a dan- 
gerous overload occurs, this addition rendering the starter practically 
"fool-proof." The starter is of the slow motion ratchet type in 
which each stroke of the lever moves the switch arm definitely and 
quickly one step at a time, thus avoiding that hovering on the 
cdges of the contacts which is the cause of so much destructive 
burning in slow-moving starters. The ratchet type is adopted in all 
the larger sizes. but in the smaller sizes our standard practice is to 
supply the starters without ratchet gear. The latter can, however, 
be fitted in any size if required. In the larger sizes (say 100 
amperes and over) all contacts are renewable and can be removed 
from the top of the slate. Renewable contacts can also be fitted in 
the smaller sizes if specially ordered. Fuller information can be 
obtained from the makers, the Electric Construction Co., London 
and Wolverhampton. 


SIMPLEX CONDUITS Lo., 


Garrison Lane, BIRMINGHAM. 
Manufacturers of— 
CONDUITS, CABLES, ACCESSORIES, FIT 
TINGS, MOTORS, ELECTRIC HEATING 
AND.COOKING MATERIAL, &oc. 
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THE ROUND TABLE. 


(Concluded from front paye.) 
S T! "Ss S . ee © £ 
s UR be invited in to electrically brewed tea. From 
Me Sr e over the "phone we understand that all the 
endants lad the time of their lives. We anticipate that 
the electric service 


as well as the hospitals will benefit by Wild 
Rose Dav in London. uk 


* x: * * 


P was not all honev and chocolates. we understand. 
and the $d. a unit dining club were discussed on 


The York tri 
Cooking rates 


SEABROOK CONVINCING 

STANILAND, THE SMILING Torcy. 

the river trip with the most satisfactory results, as our illustra- 

tions show. After considerable persuasion. even Mr. Staniland 

was brought over from 13d. to d. on the arrival of the Blackpool 
furnace ! 

: * * * 
Throughout the Harrogate Convention we endeavoured to 
impress on everyone that THE ELECTRICIAN is always a week 


Sas qr ge es LE 
e Aways A WEFK AHEAD. 
. 


ahead. The adjoining photo (which ts d Ad uu 

taken at the Kursaal and published. by us las Boats, 
à ae nent station engineers engaged in keeping 
shows oe ane in " the forefront. of the advance (to 
Tue hg re of Mr. Willeox of the B.T.-IL.). Quite by the 
dues ily compliment Foulds on his magnificent pose. 
way, we MUs 


-= aned oy GBORGE TUCKSH, at tbe Editorial, Prnucug 
Privied au ete 


FURNESS (BLACKPOOL) PUTS ON 


IIO 


ARL 


SwitcbeeAr& COWANS L7 
SALFORD MANCHESTER 


A I 

€ “hy WG 
ITE MS 

Gs ex^ 


SHADOWED CELEBRITIES. 


]lL-—'"H.H.H." 
According to instructions from headquarters 


(Salisbury Court. not Scotland Yard), I was to 
shadow H.H.H. as far as the cooking discussions 
at the Harrogate Convention. picked up mv 
man on Monday in THE ELECTRICIAN saloon on 
the 1:40 out of King’s Cross. While keeping him 
under observation I could not suppress certain 
feelings of awe. Holmes has a neck and fist which 
would prove very useful to him in a scrap. When 
he did get out of mv sight I located him by his voice, 
which could be heard without effort above the roar 
and rattle of the train. I secured a seat at table with 
him at dinner at the Hotel Majestic, but by the time 
the London mail went out at 9 o'clock I had no- 
thing whatever to report to headquarters. At 2:45 
a.m., looking over the balustrade, I caught a glimpse 
uus Of H.H.H. taking a silent part in a non-technical 

debate in the lounge. I concluded that he was saving 

himself for the Papers on the morrow. Unfortu- 

nately I had no notes on H.H.H.'s lunch on Tuesday. 
I would have liked to disclose the aliment upon which he bases 
(no pun intended) his reverberant voice. During the cooking 
discussion he was at his best. His reply was the embodi- 
ment of firm conviction, and his deliverv filled the room. in 
marked contrast to many of the speakers. He gave me the 
impression that there was not enough in the criticisms of his 
Paper for him to lash himself to fury, but the signs of latent 
passion were not wanting. Frankly 1 would not care 
to oppose Holmes on electric cooking and cer- 
tainly not on a dark night. I might get the better 
of the argument. but then cw bono (or literally 
translated, who takes the pickings ^). I noted that 
subsequent to the discussion Holmes maintained 
his vitality unimpaired and right through the fol- 
lowing day : after the Annual Dinner on Wednes- 
day night I lost him just before the dance. 

The chief recommendation I have to make as the 
result of my investigations. and I make it without 
any reserve. is that Holmes be introduced to the 
Editor of the “Journal of Gas Lighting" with the 
least possible delay. The cooking business demands 
it as a right ! 


PREHISTORIC PEEPS. 


The word ^" convention” has it is true, many 
meanings and shades of meaning ; it may denote" a 
meeting or an assembly of persons. especially ot 
delegates or representatives, to accomplish some 
specific object. civil. social. political or ur 
astical °; or it may be “an extraordinary assembly o 
the Parliament or estates of the realm, held without the Kings 
writ." But the term does not strike us as exactly appropriate 
to a modest gathering of hard-working English electrical 
engineers. [From THE ELECTRICIAN, June 5, 1896, apropos 
the first M. E.A. Convention. | 


— 
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THE ROUND TABLE. be noticed (top left picture) by all Batti-Wallahs. The 
— expression is inimitable, so we recommend all B. W.'s to make 
The Centenary Celebrations of the Gas Light & Coke Co.— 
Morituri te salutant. 
3k E E zk 


The latest in electric cooking circles—the Baubee Dining Club. 
Are vou a member ? 

k p 2 * 

The Institution Conversazione on Thursday last week was well 
attended, the number of men from the provinces being very 
noticeable. The function commences at such a late hour that 
one must either miss the ices and strawberries or a good many 
of the men one wants to meet. 

* 2K * zl 

Mr. C. H. Yeaman, electrical engineer to thethree townsin the 
Potteries, is evidently determined to lose no opportunity of 
making known the advantages of electric cooking in his district. 
On the 2nd, 3rd and 4th inst., he has had the assistance of 
Tricity Grogan at a large garden party at Hanley, and, despite 
indifferent weather, he tells us that the attendances have been 
both numerous and appreciative. Mr. Yeaman must now 
bring the local gas interests into the columns of the lay Press. 

* * * * 

Mr. C. L. Oechsner, manager Publication Department. 
B.T.-H., Rugby, has been good enough to adopt our suggestion 
regarding the lady of the “ Cooling Breezes.” He sends us 
her portrait in colours mounted on deckled-edge paper and no attempt on it. To-morrow a party will venture up stream 
looking more than ever worthy of a frame. The lady’s picture from Richmond. If you have not booked it is not too late to 


will be sent to any interested reader on application to the join. " . * m 
B.T.-H. Company. The electrically cooked meal is already in demand in London. 
Pm * , i Habitués of the West End who insist on electric cooking should 


We illustrate the proceedings at the embarking of the bold go to the Delieo Restaurant, St. James-street, Oxford-street. 
(not bad) Batti-Wallahs, who were nearly wrecked recently in W. The fare is superlatively excellent, and prices quite dis- 
Tilbury Reach. The seamanlike way in which Ent. Sec. proportionately low. “juice” is supplied bv Marylebone 
Robinson sniffs the air previous to the arrival of the boat should Electricity Department. 
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What's in a Name? 
—Shakespeare, Ant, and Cleo, 


OSRAM 


stands for all that is best 
and most advanced in 
lamp manufacture—and 
this the Public know. - 


Practical experience has 
- thoroughly convinced. 


— ———À 
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MINING SWITCHGEAR. 


_< ———— ÁN V— a 
eO 


"e 


Standard Mining Switchboard 
suitable for pressures up to 2,500 volts. 


AU live parts inaccessible, All working parts under Oil. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Heap Orrice: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone 1 Garrarp 860. Telegrams: "SigMBRALOS, LONDON,” 
Supplies Dept. : 39, UPPER THAMES STREET, B.C. 
Telephone: Lonpon Watt 8270. Telegrams: “Stauotor, LONDON.” 


BRANCHES : 
BIRMINGHAM GLASGOW SHEFFIELO CALCUTTA SINGAPORE SYDNEY 
BRISTOL MANCHESTER JOHANN SBURG BOMBAY PENANG MELBOURNE 
OARDIFF NEWCASTLE CAPE TOWN MADRAS RANGOON TORONTO 


EN, 
THE FIRST “ELECTRICIAN ” SUPPLEMENT. 


THe ELECTRICIAN has long been famous for its supplements ; 
therefore it will be interesting to recall the contents of the 
first of the series. This bears the imprint, " Printed by James 
Gray, at THE ELECTRICIAN Office. 396, Sirand, London, W.C., 
January 7, 1882.” On the opening page there is an eXpression 
of indebtedness to Mr. R. E. Crompton for the greater part 
of the notes making up the supplement. The notes include 
* Hints to Workmen," from which we cull the following :— 

Rubber goloshes are useful on wet days. 

Do not change carbons when they are hot without use of carbon 
tongs, otherwise you may be fined for breaking a few globes ior for 
bad langu ge.. 

Keep a pair of dark glasses. 


water. 
Do not go to examine a dynamo witha tin lantern or oil with a tin 


oil-can—unless warily—otherwise both lantern and oil-can may 
become unrecognisable. 

['* Unless warily " is a jewel. 

Never attempt to complete the circuit through your own body—it 
is dangerous. 

Know vour machines, lamps and circuits thoroughly. 


We wonder if Col. Crompton recalls penning the above. 
This historic number also contains notes.on are lighting, and 
one item in particular wil] interest modern illuminating 
engineers. Tt reads as follows :— 

Power oF LrauriNG.--Such that anyone ean read his newspaper 
comfortably without necessarily twisting himself to bring his paper 
square to the lignt. So thet anyone sitting. with a lamp 19 vds. 
distant from his print can read, as above, his newspaper or book 
lving on his knee.” 

The * Journal of Gas Lighting " will be interested in the 
following :— 

If 13 mm. diameter carbons of good quality are burned with a 
current of 75 amperes the light is about equal to 400 gas burners, each 
using 5 cubic feet per hour. 


Never cool a heated dynamo with 


. sensus of opinion seems to be with them. 


i12 


STREET LIGHTING TESTS. '- 


The following from the “ Shipston-on-Stour Gazette" will 
be read with interest :— 

Gas Versus ELECTRIC LiGHT.— The keenly anticipated test between 
the rival illuminants took place on Thursday evening, when a section 
of the Stratford-road and Church-street, extending from the Ellen 
Badger Cottage Hospital to the corner of the White Horse Hotel 
was alternately lighted by electric light and gas. There was a 
very large attendance to see the display, and the various opinions 
expressed were very interesting. and in some cases most amusing, 
especially when supporters of the rival lighting firms met. The share- 


. holders of the gas company and their friends of course favoured 


the gas, but the majority of people assembled appeared to be in 
favour of the electric light. The Lighting Committee of the Parish 
Council met at 9-30 p.m., end according to their arrangement the 
electric light was shown first for a short time and then the gas lamps 
were lighted. Following this the electric light was switched on while 
the gas was burning, and, judging from the shadow test. the latter 
was a very poor second. At the business premises of Mr. A. H. 
Jarrett, Church-street, an electric lamp was in one window and a 
double inverted gas burner in the other, and the verdict in favour of 
electricity was decisive. Messrs. W. E. Mayo & Sons kindly lent the 
use of their plant and engine to Messrs. Brown & Parsons for the 
purposes of the display, and geve them every facility. It is a pretty 
t thet the members of the Lighting Committee are in favour 


open secre 
in the public lighting of the town, and the general con- 


of a change 


Our Scotch friend on the * J.O.G." has overlooked this little 
item ! 


PEEBLES D.C. DYNAMOS AND MOTORS. 


In a new list of their ^ C" type dynamos and motors, Messrs. 
Bruce Peebles point out that their machines are the outcome of an 
experience extending over miny years. They are all fitted with 
commutating poles (with a few exceptions). and will run sparklessly 
at all loads within their capacity with fixed brush position. Over 
half a million horse-power of these machines are now in operation 
on lexding Government and industrial installations in the five con- 


tinents. One of the difficulties hitherto experienced in continuous- 


PEEBLES MiNING MOTOR. 


current machines has been sparking at the commutator, due either 
to mechanical or electrical defects. The former defects were, how- 
ever, effectively avoided by carefu! mechanical design and reasonable 
care in operation. The latter were not so easily got rid of. as the 
effect of the reaction set up by the armature current was to distort 
the main magnetic field, and thus alter the position in which the brushes 
had to be set to ensure sparkless commutation. - These electrical 


defects were minimised with considerable success in earlier machines 
4 5. i 
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by the use of carbon brushes and a densely saturated magnetic field 
at the pole tips. but now they are obviated by the adoption of com- 
mutating poles which neutralise the armature reaction and ensure 
ideal commutation at all loads. Commutating poles have the further 
advantage of greatly improving the efficiency of the machines and 
increasing their capacity to endure large overloads for short periods. 
Also, when a large variation of speed is required. commutating poles 
are of service in enabling the machines to run sparklessly at all speeds 
and loads within their range. The pamphlet deals only with self- 
contained machines. Open-type dynamos and motors form the 
subject of Pamphlet No. 18. 

We illustrate a mining type of motor which is both flame-proof and 
watertight. It may be used in fiery mines and damp situations. 
We understand that a considerable number of this pattern of machine 
has been installed. 


— 


OZONAIR PORTABLE APPARATUS. 


The new edition of catalogue No. 1 **Ozonair Apparatus for 
General Purposes " contains illustrations, prices and other particu- 
lars of Ozonair portable generators for purifying the air in rooms 
from 3,000 to 12.000 cub. ft. capacity. These generators are made 
in a variety of patterns, for standing on the table (horizontal or 
vertical current of ozonised air). or for fixing on the wall, with 
medical fittings. They are of handsome and compact design, and the 
consumption varies from only 10 watts to 130 watts, so that in all 
cases, where intended for use on a supply circuit, they can be con- 
nected to any lampho!der or plug. The makers claim that their 
Ozonair apparatus, as compared with other methcds of producing 
ozone, are noiseless and generate pure ozone free from the oxides 
of nitrogen. The catalogue also contains some very interesting 
information regarding the nature of ozone and the many public and 
industrial purposes to which this can be applied, such as ventila- 
tion, water and food sterilising, brewing, bleaching, decdorising. &c. 

A list of important users, not only in Great Britain, but on the 
Continent, and in other parts of the wor!d, comprising publie 
buildings, breweries, slaughterhouses, co!d storage, waterworks, 
laboratories and so on is included in the catalogue. Ozonair (Ltd.). 
Victoria-street. Westminster, S.W., will be pleased to send a copy 
to all interested in the subject. 


VICKERS MOTOR STARTERS. 


A complete range of Motor Starters, Starting Panels, Combined Starters and Regulators is marketed ; 
every item being specially designed for the particular duty for which it is required, the construction 


In most cases renewable contacts are fitted, which can be replaced without interference with the 


Special means are adopted in the construction of the switch arms to ensure an even and certain pressure 


Supplied in open, protected and watertight types. 
Motor Control Panels are fitted with the VICKERS Ironclad Combined Lever Switch and Fuses. 


ASK FOR CATALOGUE M. 275. 


The ELECTRIC & ORDNANCE ACCESSORIES Co., Limited, 
Proprietors, VICKERS Limited, 


Aston, Birmingham. J | 


l'he Resistance Units are of special construction, incombustible, and neither smoke nor smell when in use. 
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RESIDENCE HOLOPHANE REFLECTORS. 


In lighting the ordinary domestic interior, efficiency, although 
an important consideration, is not by any means the only one. 
This fact has been borne in mind in the design of the B.T.H. Holo- 
phane Residence Reflectors. They are made on the same principles 
of light control and distribution as the standard stiletto type 


HOLOPHANES FOR THE HOME. 


reflectors, so that a high degree of efficiency is obtained. Due regard 
has also been given to the esthetic side of the question. Asa result 
these reflectors not only give excellent lighting effects at night time, 
but they also have a permanent decorative value. " 

The British Thomson-Houston Co. supply residence holophane 
reflectors in a number of different patterns, to suit every class and 
period of electric light fitting, and they have recently marketed a new 


EXCELLO 


LISI FLAME ARC WITH UNIQUE 
Lal TWO YEARS’ WARRANTY: 
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SCHOLEY 
FANS... 


Ceiling, Desk, Wall, 
Port-hole, Rallway, . 


Ship, Ventilating, and 
Exhaust 


In appearance " Scholey " 
to the somewhat standardised stvle, but 
in the Motor~which is really the vital 
part of the Machine~their superiority 
is undoubted. 


Fans conform 


Being Ethcient — Reliable— 

Noiseless- Beautifully Fim- f 
ished ant Inea pensive, Scho. € 
ley Fans are pre-eminent. È 


Write for Supplemen- 
tary List of Season’s 
Designs for 1912. 


SCHOLEY & Co., Ltd. 


Lan DPpuimon, 
151, Queen Victoria St., 
LONDON, E.C. 


design which is illustrated herewith. In every case these retlectors 
have been designed, not only to appear beautiful and to give efficient 
lighting results, but also to hood or cover the lamp, so that the 
brilliant filament is not direetly visible. 


THE DOMESTIC MOTOR. 


There are a number of ante-culinary operations which are 
performed bv small machines. particularly in large houses and 
hotels, restaurants, &c. These include knife cleaning, plate 
washing, meat chopping and mincing, bean cutting, raisin 
stoning. kneading and savsage making. What may be termed 


Powrstic Motor AND VARIOUS Machines DRIVEN EBY IT. 
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the domestic pattern of machine for this purpose can be used 
in a small household and operated convenietly by hand. On 
larger premises, where work must be done quickly and to time, 
it is advantageous to employ electric power in place of manual 
effort. The initial expense would be altogether out of pro- 
portion to the work done if a separate motor were purchased 
for each machine. A more satisfactory proceeding, which is 
in the nature of a compromise, is the employment of a single 
motor with suitable attachment with which the various 
machines may be applied for operation in turn. We illustrate 
a motor of this class which has been put on the market bv the 
Electrical Co., and the same view also shows the kitchen 
machines which can be driven by it. The motor itself is a 
standard type of machine, suitable for alternating-current or 
direct-current service at any required voltage, and it is fitted 
with a 20 to 1 reduction gear, which is entirely enclosed in a 
substantial case. This case is free to turn through a complete 
circle, so that the driving spindle, which is geared down from 
the motor, and which projects from the case, can be applied to 
the machine to be operated at any desired angle. The gear 
is of the silent tvpe, and runs in a heavy grease bath. The 
motor is fitted with a substantial carrying handle, and it is 
sufficiently light to be moved about. The base of the motor 
is fitted with casters, so that the final fitting up to the machine 
to be driven can be easily carried out. 

We understand that a large number of these motors have been 
put into practical service, and no difficulty has been experienced 
either in adjusting them to the work to be done -or in their 
actual operation. Specimens of this neat little machine and 
its accessories can be seen at the M. & A. showroom of the 
Electrical Co., Charing Cross-road. London, W.C. 


—————————— —— 


ANIIL-VIBRATION DEVICES. 


All users of running machinery suffer more or less from the 
annoyance and sometimes the nuisance of vibration. There 


Seen | DSSS 
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VIBRATION ABSORBING 
DEVICE. 


are many records of litigation cases in which excessive vibration 
has figured, and in a nufnber of instances the plaintiffs have 
secured compensation, but the nuisance has continued. Whether 


SIMPLEX CONDUITS Lp., 


Garrison Lane, BIRMINGHAM. 
Manufacturers of— 


CONDUITS, CABLES, ACCESSORIES, FIT 
TINGS, MOTORS, ELECTRIC HEATING 
AND COOKING MATERIAL. &c. 


. Highest Grade |. 000. 


or no it is wise or necessary to isolate running machinery so as 
to absorb vibration, it must pay for some machinerv users to 
take precautions to protect themselves against the charge of 
nuisance. With a view to affording facilities for localising 
vibration troubles the British Anti-Vibration & Noise Co., of 
Glasgow, has issued an interesting booklet which describes 
a number of anti-vibration devices and illustrates their appli- 
cation in practice. Electric motors, rotary converters and even 
transformers are shown among the typical installations in 
which the company's isolators. as thev are termed, are used. 
It cannot be said that these devices improve the appearance 
of the plant, but presumably this is of secondarv importance 
where vibration is excessive and must be eliminated. The 


electrica! plant illustrated in the booklet is of German Origin e 


and the compression tests on a special resilient plate made by 
the company were made at Charlottenburg. Among the other 
specialities referred to in the booklet is a substance known as 
"silence" which is recommended for enclosing noisy gear 
wheels. On the page referring to this material the word 
" absorbation " should read ‘absorption.’ 


HOT PLATE ELEMENTS. 


Atfthe time of our inspection of the small domestie motor 
of the' Electrica! Co., to which we have referred in another 


Detait or WiNbiNG or ELECTRICAL Co.'s Hor-PLATE REPLACEABLE 
ELEMENT. 


column, we were shown the compan v sstandard range of electric 
cooking and heating utensils. These include kettles and water 
heaters provided with a cylindrical replaceable immersion-type 


— — — MN 
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heater. which is introduced at the lower part of the utensil. 
These heaters fit tightly into a tube. and when heated they 
expand slightly and make good contact with the tuhe. 

We give an illustration of the arrangement of the heating 
element emploved in the company's hot plates. Thedis- 
position of the coils of the nichrome wire can be easily dis- 
tinguished, and it will be noticed that there are three terminals 
which are brought out to a series parallel switch, which gives 
facilities for two-heat control. The nichrome wire is care- 
fully enclosed between built-up mica sheets. This makes the 
element particularlv rigid and easily replaceable. The four 
holes allow of the passage of the clamping down bolts. We 
understand that a large number of these hot plates are in 
satisfactory operation, and that they show a high degree of 
efficiency. 


SHADOWED CELEBRITIES. 


1].—7J. C." 
|COPY OF REPORT TO HEADQUARTERS, | 

I traced the subject of this report safely back to Brighton 
after the I.M.E.A. Convention. This last-named meeting of 
municipal engineers did not appear to have lowered his voltage 
below the 20 per cent. above legal limit at which it seems 
to be perpetually fixed. I understood that every previous 
attempt at reducing this pressure had dismally failed, so I 
decided that it would be useless for me to make àn attempt on 
the record. At a recent meeting " J.C.” showed marked signs 
of having his Committee well in hand, but in a way which it 
seemed to me must be entirely peculiar to his exceptional 
personality. I regard a description of his methods as beyond 
the pale of words. (A cinematograph would be useful as an 
alternative.) In conversation with * J. C." I gathered that he 
has the strongest possible “live and let live” tendencies. 
[These are, I believe, not shared by many of the members of 
the Association of which I regard “ J. C." as one of the most 
worthy members.] The seaside undertaking presided over 
by the subject of this report is conducted on lines of the 
strictest c : maraderie, both as between‘ J.C.” and his staff and 
those `“ alned interests " which are in the area of the supply. 
| can offer no criticism of the treatment of the gas company 
hype Up to the time of going to post with this report 
he has dane nothing but brinz about complete discomfiture 
of the local Ananias. 

In conclusion, I am bound to say that “J.C.” proved such 
a good sport that it was only with the greatest difficulty I 
could tear myself away from him to write this report. I may, 
however, venture a mild protest against shadowing a celebrity 
who is a member of the deep sea swimming club. If you have 
any acrobats on the list, I must beg to be excused. 

As a result of my efforts, I respectfully recommend that a 
portrait in oils of * J. C." be presented at the earliest possible 
opportunity to the E.C.A. I understand that that body will 


willingly accept it. (Signed) K.V.A. 


REYROLLE WALL PLUCS 


For Portable Machines, Lights, &c. 
Pamphlets 114, 122, 88 and 45 give all particulars 


WORKS-— 
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Operation 


MACHINE TOOL DRIVING. 


The individual driving of machine tools presents many 
advantages over other forms of drive, especially where speed- 
variation or reversing motion is required ; and the electric 
motor has shown itself to be so uniquely adapicd to this class 
of work, that its use for the purpose is now becoming universal. 
One of the prominent advantages of the individual electric 
drive is that motors can be fitted direct'v to the machines, 
entirely eliminating line and intermediate shafting and belt- 
driving gear, with their atterdant troubles ard their wastage 
of power; while it a!so allows of the machines being placed in 
the most advantageous positions. An actual conversion of a 
works from line-shaft to individual drive showed a saving of 


30 per cent. in the necessary power for driving, this saving 
: * 


"ERU 
at 


Union Moron DRIVING GIRDER CUTTING MACHINE. 


representing the energy previously absorbed by the shafting, 
belting. &c. In addition, there is a considerable reduction in 
attendance and maintenance costs, and the hability to accident 
is far less, as the majority of works accidents are generally 
occasioned by shafting and belting. Individual driving also 
effects a further economy, in that power is only used when a 
achine is running. 

Ld Pob to their fullest extent the advantages of 
motor driving, the motors should be correctly a ns 
arrangement. should not only be compact du aie 7 M 
also one in which the running costs are kept OW. only the 
most reliable motors should be used ; simplicity of design, ease 
of access, liberal overload capacity, smooth and C00 pL. 
and sound workmanship are among the points 2 n: | ra 
Union motors are offered as being RT n i. n 
driving of machine tools, and are adaptable to a sse: 


The ALUMINIUM CASTINGS Co, 


GREENOCK. Ltd., 


LL KINDS 
INIUM CASTINGS OF A 
MACHINE MOULDED. FINE FINISH. 


tools. The illustration shows one of the combinations which 
can be effected. je 

Cone pulleys can, if required, be fixed on the motor shaft : 
it is in most cases, however, more convenient to varv the 
machine speed by regulation of the motor speed. For a wide 
variation of speed it is more advantageous to use Union inter- 
pole motors, as they run sparklessly at ail loads and specds with 
a fixed brush position, and the direction of rotation is reversible. 

Pamphlet No. 118 gives full particulars and it may be ob- 
tained on application to the Union Electric Co., Park-street, 
Southwark, London, S.E. 


MARINE OIL ENGINES. 


During the visit of the LM.E.A. members to Middlesbrough a 
trip was made up and down the River Tees and attention was 
directed to the '' Eavestone " as the first single-screw oil-engine 
sea-going cargo vessel built in Great Britain and launched by Messrs. 
"ir Raylton Dixon & Co. (Ltd.) The vessel has a displacement of 
3.150 tons, and is fitted with a 1.600 n.p. “ Carels- Westgarth " two- 
stroke Diese! Marine Engine. which was built by Richardsons, West. 
garth & Co. (Ltd.). Middlesbrough. This engine is of the open cross- 
head type. and is so arranged that all-the bearings can be felt while 
running, thus any overheating can be detected immediately. There 
are four cylinders, each 20 in. diameter by 36 in. stroke, arranged to 
run at 115 revs. per min. The scavenging air pump and the water 
pump for cooling the cylinders and pistons are placed at the back of 
the engines. and are driven by a lever from the piston rod crossheads, 
much as the pumps of the steam engine are arranged. All the 
2uxiliaries required for operating the engines are driven by the 
engines themselves so that it is not necessary to run any other 
machines when the vessel is at sea. 


CURRENT TRADE LITERATURE. 


'" NSANDYCROFT " ACCUMULATORS,—An illustrated leaflet issued by 
the Sandycroft Foundry Co., Sandycroft, near Chester, deals with 
Sandycroft accumulators, these being the cells taken over from the 
Epstein Accumulator Co. The positive plates are of the planté 
type ana the negatives of the box type. A free guarantee for two 
Years is given with the cells. 


WATER-LEVEL INDICATING ÁPPARATUS,— These form the subject 
matter of catalogue No. 533 issued by Siemens Bros. & Co. All the 


electrical apparatus and accessories for water-level indication are 
fully deseribed and illustrated. 


ELECTRIC Lieut FrrTINGS.— Any of our readers who are interested 
in electric light fittings shouid apply to Galsworthy (Ltd.), Newman- 
street, London, W., for their latest list. 


10 c.r. Woran LaMrs.—High voltage (200-250) Wotan lamps, 
10 c.p.. can now be obtained of Siemens Bros. Dynamo Works at 
3s. 6d. pear-shaped, 3s. Cd. round-shaped. The lamps take 14 watts. 

ALUMINIUM.— The British Aluminium Co., which has an extensive 
exhibit at the Non-Ferrous Metals Exhibition, sends us a reminder 
of the many and varied uses of the metal in an attractively illus- 
trated brochure, entitled * Aluminium and Some of Its Uses.” We 


referred to the company's exhibit at the Agricultural Hall in our 
issu? of June 21. 


FUEL SAVED IS MONEY EARNED. 
SARCO Specialities Save Fuel. 


` SANDERS, REHDERS & CO., Ltd., 
108, Fenchurch Street, LONDON, E.C., 
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RECORD'S PATENT. 
t 

THE HANDLE OF AN ORDINARY 
SWITCH IS USED FOR BOTH 
OPERATIONS, NAMELY OPENING 
AND CLOSING. i ai s 
WHY NOT HAVE A CIRCUIT 
BREAKER DO THE SAME? 

RECORD'S PATENT CIRCUIT 
BREAKER NOT ONLY DOES BOTH, 
BUT OPENS RAPIDLY HOWEVER 
SLOWLY THE HANDLE IS 
OPERATED. :: js ps tis 


Made in Overload, Underload, No Volt, 
Reverse, Single and Double Pole, Open or 
Enclosed Types. 


90 to 2,500 AMPERES. 
MANUFACTURERS: 

THE RECORD ELECTRICAL COMPANY, LTD. 
London Office, ‘Phone, R Works, "Phone, 
Caxton House, 3057 E) . . Broadheath, 164 
Vv estmins'cr, S W. Victoria. Manchc:ter. Altrincham. 


TRADE MARK. 


SOLE AGENTS FOR 


Ellwood Ivins Seamless Tubing, 


ALUMINIUM, BRASS, COPPER AND STEEL, 
1/64 to 4 inches diameter. 


ELECTRIC CRANES.— Messrs. Herbert Morris (Ltd.) (formerly 
Herbert Morris & Bastert), Empress Works, Loughborough, send us 
a copy of a booklet which is a reproduction in miniature of their large 
comp'ete catalogue. It is a publication of nearly 500 pages, and con- 
tains illustrations of the company’s numerous patterns of cranes and 
transporting devices, and also shows their application in almost 
every conceivable branch of industry. It is quite impossible to 
attempt to review a work of this class, because it covers such a wide 
field of engineering effort. We may. however, he allowed to add our 
appreciation to that which must have been already expressed by 
others of the comprehensive character and excellent stvle of this 
catalogue. 


“ Eye RrEsr."—The latest B.T.-H. eye-rest list is profusely illus- 
trated. every type of eve-rest fitting being shown. — In addition. there 
are reproductions of eight photographs of interior lighting on this 
systen. Full information respecting prices, reflector types and 
finishes is given, together with instructions for ordering and con- 
ditions of sale and delivery. Fuller details from the illuminating 
engineering dept., Mazda House, Upper Thames-street. E.C. 


Pocket Lamps AND ELECTRICAL NOVELTIES.—Messrs. Rose Bros, 
have just issued a complete list of electrical novelties, which include 
pocket lamps, dry batteries, medical coils, electric trains, small 
instruments, battery fan motors and medical accessories. We also 
notice in the list the “ R.B.” dynamo cycle lamp. which is arranged 
for driving off the front wheel of an ordinary eyele. It is fitted with 
two 3} volt lamps and has a 31 in. diameter lens. The lamp lights 
up at walking pace of the bieyclo. The list ein. be obtained on 
application to the company at Beech-street, London, E.C. 


BAXENDALE ELECTRICAL NUPPLIEs.— Eleetrie bells and electric 
fans form the subject of the latest lists issued by Baxendale & Co., 
Miller-strect, Manchester. The particulars given should be of 
interest to electrical contractors in the Lancashire and Yorkshire 
districts. 


. MacnisE Toor Drivine.—This is the su bject of Pamphlet 118 just 
issued by the Union Electric"Co. The machine tools illustrated are 
driven by direct-current motors, and include a variety of both heavy 
and light pattern tools. We deal with the pamphlet more fully in 
another column. 
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Here’s the Lamp 


that brings business—the 


“POPE” 
BRITISH MADE | 


METAL LAMP. 


A steady demand for 
these lamps continues 
all the year round, and 
they brighten even the 
. Slackest business months. 


| Simply because—-—their 
STRENGTH, Lonc LIFE, 
CLEAR LicutT and 
ECONOMICAL CURRENT 
| CONSUMPTION are always 
| 


| appreciated. 


Write for Terms to-day. 


Pope's Electric Lamp Co., Ltd., | 
Hythe Road, Willesden, 
LONDON. N.V. 


1170 Willesden. 


STERLING TELEPHONES. 


The extent to which telephone manufacture is now carried: 


on in this country is exemplified in the latest list issued by the 
Sterling Telephone & Electric Co. The publication is a 
substantial volume of some 150 pp.. which are devoted to 


i i J 


$ 


| 


SS 


— — 
1 
pa- 
— 
= 
DI 
I= 
I> 
— 
— 
o= 
= 
— 
2 
-o— 
—_— 
——_ 
— 
_—- 
I= 
— 
pe 
—— 
lI 
= 
I= 
=- 
pat 
—_— 
I= 


i R 
I T 
HL CUI 


STERLING MiNING TELEPHONE. 


descriptions and illustrations of practically every kind of 


telephone and electric bell extant. Interest will therefore 
attach to the publication as a whole, because it is a document 
covering the ground of present-day telephone apparatus and 
manufacture. We understand that copies will be supplied to 
interested electrical contrectors, but early application must be 
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made. The Sterling Company offers telephone instruments for 
use on bell circuits, and also for independent telephone systems. 
We gather from the list that exceptional care is exercised in 
manufacture, and also that there is complete interchange- 
ability between instruments of the same standard pattern. 
The " Primax " intercommunication system offers special 
advantages in that it minimises induced cross-talk. It is also 
offered in anti-induction patterns for absolutely secret con- 
versation. Mining telephones form the subject of a special 
section in the catalogue, and here the Companv has a great 
variety of designs to offer. The instruments are of substantial 
construction, and in every case are enclosed in massive iron. 
watertight cases.  Loud-speaking marine telephones are also 
included, as well as portable and fixed traction telephones. 


600-H.P. IGRANIC STARTER. 


We have received particulars of an ** Adams Igranic " multiple 
lever starter, suitable for use with a 600-H.P. motor, and for starting 
against light load. In the full-on position the starter is capable of 
carrving 2,200 amperes, and is noteworthy on this account. The 
individual levers are closed one by one, and they are so interlocked 
that it is not possible to close them in any but the proper order. 
When the motor becomes overloaded or the current fails, all the 
levers open automatically and simultaneously. Interested readers 
who make use of both heavy and light capacity motor-starting gear 
should keep in touch with the Adams Mfg. Co. 


SIEMENS WATT-HOUR METERS. 


A new publication is just off the press which deals with the Siemens 

to 'att-hour meter. 
ug sie M noteworthy among meters because all the oee 
parts can be replaced without tools. and the i e pse S ony or 
all parts does not necessitate recalibration. The dnd in 
accuracy of the meter can usually be traced to ri oo 3 ons 
mutator, brushes, bottom pivot or jewel. these. oe : ls UP 
osed to wear and tear. The original accuracy o x ca we 
S ndentadd. restored on the worn part being renew e : T inge 
hlet is fully illustrated and shows clearly how the renewal o 
AR ; is carried out. With this type of construction it is 
na iei bius: to scrap otherwise good meters because some 
pier art has failed through wear; further, the high cost of 
essential E : s : |] as the loss of time and use of the meter when 
repeus de ove Aci is particularly suitable for export work and 
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APPLICATION. 


The latest publication dealing with Willans dise and drum turbines 
is an admirable production. both from an engineering and printers 
standpoint. It is bound up in a substantial cover, and is in every 
sense a serviceable document. General details are given of the specia 
features of the Willans dise and drum turbines, these being accom- 
panied by excellent sectional drawings, which are supplemented by 
carefully prepared half-tone illustrations showing the construction 
of the blading of both the impulse and reaction types of turbine. 
Steam glands and packing and bearings and lubrication'are made the 
subjects of special drawings. The balance of the list is taken up with 
views of typical Willans turbines as installed in a number of the 
principal electricity works. municipal, company and industrial, in 
this country. -The publication is concluded with a large list of users 
of Willans turbines, these being headed by a 6.000 kw. alternating: 
current unit which runs at 750 revs. per min. and has been supplied 
to the East Rand Proprietary Mines. The list of high-pressure disc 
and drum turbines is headed bv one of 8.500 kw. capacity, running 
at 1.000 revs. per min.. supplied to the Sheffield Corporation. These 
details are supplemented bv lists of users of mixed pressure, plain 
exhaust. and back pressure and pass-out turbines. 


WILLANS TURBINES. 


LAMP VARNISH. 


Messrs. Siemens Brothers Dynamo Works (Ltd.) announce that 
they have devised a special process for colouring ** Wotan,” 
" Tantalum " and carbon lamps. whereby the colours remain fast 
and brilliant without flaking. "This should be of greet assistance 
for colour and decorative schemes. All colours and delicate tints 
are easily matched. ‘‘ Tantalum `“ and carbon lamps are charged 9d. 


per dozen extra on list price. and “ Wotan” lamps 5 per cent. 
extra on list price. 


[2ROMETHEU 
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LECTRIC HEATERS 


. Guaranteed © YEARS 


1 LONDON SHOWROOMS: o, Newman Strect, Oxford Strect, W. 
The BRITISH PROMETHEUS CO., Ltd. 
Salop Street Works, BIRMINGHAM. 


ing and Publishing Offices, 1, 2 and 3, SALISBURY OocRI, FLEET STREET, in the Oity of 
LONDON, FRIDAY, JULY 5, 1912. 
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THE ROUND TABLE. is the trip on Capt. Rige’s barge, the * Alde,” which will be 


carried through over August Bank Holiday week. A claim on 
What is your number at the table offthe Bawbee Dining deck can still be pegged out. 


bs Club ? ki 2 *" * 
pu * , * * Bv a strange coincidence Tantalum and Osram meet at 
At the Swansea Tramways Convention we gather that the Hastingsto-morrow. The grounds of Battle Abbey have been 
vin Standard bunch of carrots proved " still the best.” suitably arranged to give the combatants plenty of room. 
| * * * * * * * * 
The Batti-Wallahs were in great force up the Thames on Mr. Wilmshurst, of Derby, has received a letter in which he 


| Saturday last. President Collis and secretaries Pooley and is addressed as a firm of ironfounders and his prices asked for 
Mas Robinson required corpse revivers at the end of the trip. The gas stove castings. Is this a little Joke on the part of our Scotch 
commissariat department figured things out to a tongue,and — friend on the staff of he gu, 7^ 

* * * * 

The * Tantalum " Challenge Cup at the Croydon Corporation 
Tramways Sports was won by Mr. E. Baker, Portsmouth 
Tramways Athletic Club. Mr. E. P. Barfield attended in 
person to present the trophy. is 

* * x * 9 , 

Trade discounts are sacred things and must not be tampered 
with. A certain gentleman in the neighbourhood of Charing 
Cross-road admitted this recently when, on being served with 
a process by a prominent electrical supply house for wrongfully 
obtaining trade discount, he presumed liability by paying into 
court the full amount plus all costs. We must not mention 
names, but we compliment the company in question on taking 
up the matter so promptly and bringing the imposition to light 


SHADOWED CELEBRITIES. 


D 


everybody was filled to repletion. We reproduce a number of ] - E 
President Collis’s snapshots to give some idea of how the Batti- — HI.—^ Havpsw T. H. 
were far too stiff for reproduction. Thenext " water function " [t will be published next week. | 
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What's in a Name? 


— Shakespeare, Ant, and Cleo, 


OSRAM 


stands for all that is best 
and most advanced in 
lamp manufacture—and 
this the Public know. 


Practical experience has 
thoroughly convinced. 
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SIEMENS 


ELECTRIC KETTLES 


Write to Supplies Department for new Price List- 
215.2 just issued, 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Heap Orricst CAXTON HOUSE, WESTMINSTER, S.W, 


Telephone: Garrarp 860. Telegrams: “ SIRMBRALOS, LONDON.” 
Supplies Dept. : 39, UPPER THAMES STREET, B.C. 
Telephone: Lonpon Wari 8270, Telegrams! “ Siguorom, LONDON.” 


BRANCHES : 
BIRMINGHAM GLASGOW SHEFFIELO CALCUTTA SINGAPORE — BYONEY 
BRISTOL MANCHESTER — JOHANNCSBURG BOMBAY PENANG MELBOURNE 
CARDIFF NEWCASTLE CAPE TOWN MADRAS RANGOON TORONTO 


HIGH-EFFICIENCY GEARING. 


During the last few years the question of efficiency and 
economy in the operation of factories, mills and machinery 
venerallv has become one of great importance. The manufacturer 
and works manager must effect a saving in operating expenses 
by the adoption of modern machinery and modern methods of 
driving. [t is universally recognised that a positive drive— 
represented by high-class machine-cut gearing, enclosed, and 
running in oil—is one of the best means of transmitting power 
to the machinery to be driven. [n almost every factory the 
machinery runs at comparatively low speeds, and in a few cases, 
such as centrifugal pumps, disintegrators, &c., at abnormally 
high speeds. The duty may be either continuous or inter- 
mittent. or subject to heavy overloads of varying extent ; thus 
a method of transmission is required which will effectually deal 
with widely: varving conditions as regards speed, power and 
duty, and at the same time give a high efhetency with a mini- 
mum cost for maintenance. These conditions can be met by a 
well-designed and constructed worm-drive, which is suitable 
for speed reduction. speed increase, continuous or heavy inter- 
mittent dutv, and is more compact than any other form of 
transmission. 

The advantages of the worm drive are well defined, as will 
be evident from the following points: There are in a worm 
vear three or four teeth in contact between the worm and wheel 
at one time, and the load is distributed between this number of 
teeth. In the ordinary gear the load is taken by the single 
tooth which is in contact and partly by the tooth which is 
coming into contact. thus there cannot be actually two full 
teeth in contact at once. The contact thetween a worm and 
Wheel is a sliding contact, the action being that of a wedge. In 
the ordinary gear there is merely a direct pressure of one tooth 
on another and when one tooth leaves contact the one follow- 
ing has to take up the load. The result of these two points is 
smooth silent running with freedom from vibration in the cise 
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of the worm drive. It is impossible to get the same smooth 
operation with a bevel gear. F 
The fact that from three to four teeth are in mesh at once in a 
worm gear, and that the contact is of a sliding nature, enables it 
to withstand heavy loads without damage to the teeth. With 
gearing, scientifically designed and accurately manufactured 
on modern machinerv, it is possible to give definite guarantees 
of efficiency, overload and temperature. Power users contem- 
plating the adoption of worm-gear transmission now require 
such guarantees to be given, and consulting engineers also are 
asking for efficiencies as high as 90 to 95 per cent., with a capa- 
city for overload of 100 per cent. for several minutes at a time, 
together with normal temperature rise after continuous Tunning. 


HOLLOW-FACLD SpiRAL GEARS. FOR Gas AND DIESEL ENGINES. 


.À mechanical gear should be manufactured and guaranteed 
as to its performance on exactly the same lines as the electric 
motor. As the gear is totally enclosed the power absorbed in 
the gearing itself must be dissipated in the form of heat to the 
surrounding oil bath and casing. Henry Wallwork & Co. 
(Ltd.) have made definite determinations in connection with 
temperature rise and efficiency, and have standardised a com- 
plete line of worm gearing from ] H.P. to 300 H.P., every size 


SIMPLEX CONDUITS Lp. 


Garrison Lane, BIRMINGHAM. 
Manufacturers of— 


CONDUITS, CABLES, ACCESSORIES, FIT 
TINGS, MOTORS, ELECTRIC HEATING 


AND COOKING MATERIAL, &o. 
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With our increased manufacturing facilities and extended stocking accommodation, we are in a 
position to guarantee prompt execution of all orders for Kettles, Jugs, Hot-water Urns, 
Saucepans, Stew Pans, etc., etc. 


Our Catalogue, F.95, gives full particulars of our comprehensive range of apparatus. 
| 


The life of every utensil is guaranteed for twelve months, and with ordinary wear and tear it 

may be taken as anything from five years upwards. Thousands are sold every month, and, 

apart from apparatus burnt out and damaged by the user, only two cases can be traced of 
utensils returned to the works for repairs. 


Our prices are competitive, and the workmanship and finish is of the best. 
Ask for Catalogue F.95 and a supply of Advertising Literature. 


| The ELECTRIC & ORDNANCE ACCESSORIES Co., Limited, | 
| Aston, Birmingham. | | 


VICKERS | 


| ELECTRICAL PLANT. 


I 

i 

H Motors and Generators Turbo Alternators. | Patent Reversing | 

1 of every Rotary Converters. | Drive for 

ll description. D Motor-Generators. | Planing Machines. | 
| 


| 
| 
| 
| 
| 
Il 
| - | pu 

^ ANNI » K i ^ En. 47 y f. is | 

| 


Vickers 3.Phase Totally Enclosed Induction Motors, 
Squirrel Cage Type with Ribbed Covers. 
p——— ——— á— Ída d 


RIVER DON WORKS, 


VICKERS Limited, SHEFFIELD. 
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TESTING SWITCHBOARDS « RESISTANC 
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WE MAKE A SPECIALITY OF 


TEST BOARDS, 


BOTH FIXED AND PORTABLE. 


Prices quoted on receipt of particulars. | 


ISENTHAL & CO. «c» ^. Denzil Works, Neasden, London, N.W. 


being guaranteed as to efficiency, temperature and overload. 
The accurate testing of such gearing under load is of the greatest 
importance to power users who wish to obtain the best results 
in the driving and operation of their machinery. 

The fact that these losses in gearing are such as to warrant 
careful consideration is shown by considering only a moderate 
size of gear, sav. 30 H.P. Hf the efficiency of such drive is only 
80 per cent.. instead of 90 per cent. (or over), at the end of an 


ordinary vear's running a loss of £50 (taking current at 11d. 


per unit) is incurred. 

Henry Wallwork & Co. (Ltd.) have established a complete 
test bed in conjunction with their gearing department, which 
enables each set of gear to be accurately tested under load and 
for efficiency. The gearing under test Is driven by a suitable 
motor, the loss in which is accurately known, thus giving imme- 
diately the brake-horse-power input to the vear. A trans- 
mission dynamometer is used for measuring the power given 
out bv the gear at the slow-speed shaft, the ratio of these two 
representing the gear efliciency. The machine being tested is 
coupled to a second gear in which the whee] drives the worm, 
the latter operating a dynamo which forms thefload. This 
second set of gear is a special test gear, and can be arranged 
for anv given ratio of speed, thus enabling a test ‘to be carried 
out at once on a gear of any horse-power or speed, In addi- 
tion to the power measured by the dvna- 
mometer, the power taken from the 
dynamo is also accurately measured, and 
as the eflicency of the “test gear” is 
known this forms an additional means of 
arriving at the eflicieney of the gear being 
tested. With two similar gears a purely 
electrical (or. Hopkinson) test is carried 
out ; this is an accurate test, and i5 usually 
preferred and specified by consulting engi- 
neers. This method of testing Is accurate 
and reliable; and permits of efficiency 
and temperature tests at any required 
load. Variations in load can be obtained 
instantly, from no-load to considerable 
overload, while the manipulation of the 
load and the speed, together with the 
reading of the instruments, is simple, and 
can be carried out—and the test made— 
bv the client. himself. Such tests. afford 
a means of predetermimng exactly the 
cost of power for the operation of any 
viven machinery. There is no reason for 
serious losses, of unknown amount, to 
be taking place in power transmission, 
and there is no class. of work for 
which such high-class wear is not applicable. 

The Wallwork gear with radiator and 
pump for circulating and cooling the oil 
was 8 described. in THE BLECTRICIAN, 
Ap a) 19th. 


Contractors to the Admiralty, War, India, and Cofonial Offices, &c. 


Efficiency, overload and temperature guarantees can be 
given and obtained on test with anv gear manufactured by 
Henry Wallwork & Co. (Ltd.). who also lay out complete sys- 
tems for driving new works, or make recommendations in con- 
nection with the re-equipment of existing drives. A number of 
illustrations are given at the end of a new catalogue just issued 
by the firm representing various applications of the worm drive 
to different classes of machinery. A copy of this publication, 
which is a repository of information on the subject of worm- 
gearing, can be obtained on application to the company at 
Manchester. 


—— 


UNBREAKABLE PULLEYS. 


In response to a request by the Museum authorities. the Unbreak- 
able Pulley & Mill Gearing Co. are presenting a complete Benn fric- 
tion clutch to the Permanent Collection at South Kensington. The 
clutch shell is cut away so as to show the construction and action of 
the levers and toggles used to create the necessary driving torque and 
at the same time lock the clutch both in and out of gear. This 
appliance is now being manufactured in nine different countries, and 
it is anticipated that by the end of the present vear clutches repre- 
senting 1,000,000 H.P. will be in use. 


" [! f te M 
DISINTEGRATOR Drive, 15 u.p. Motor Worm WHEEL, DRIVING Worm 600 10 7.002 FP 
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BRITISH MADE 


COUNTY | 


METAL 


LAMPS 


STRONG AND LASTING. 


Speciality—16 c.p. H.V. Lamps. 


WRITE FOR COMPETITIVE PRICES. 


THE ACTON LAMP C0., LTD. 


————————————————X A ————— ——» — 


Sales Office: Works : 


3, STAPLE INN, AGNES ROAD, 
LONDON, W.C. UXBRIDGE ROAD, 


: ACTON. 
] Tel. : HOLBORN §6323. Tel. : CHISWICK 1114. 


THE OPEN KEITH FAN. 


rad The open Keith*fan has been designed for working without 
MI enclosing casing,’ and for giving high efficiency in the handling 
and delivering of air in large volume at moderate pressures 
without the aid of ducts. The proper cooling down of electric 
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Keira Fan VxNTILATING LaRGE Excise Room. 
power stations—in which heat 1s so rapidly generated from the 
running of the plant—has become one of the problems of pre- 
sent-day electric service. It'is probably best solved by the 
flooding 'of the'station with fresh air in volume from the out- 
side, under slight pressure, and without the employment of air 
ducts inside the engine room. The open Keith fan gives high 
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^ 
UNION 
Instruments 


Switchboard 
and Portable, 


are designed by scientists, and 
manufactured with mathematical 
precision in a factory devoted 
solely to their production. The 
result is apparatus of 


permanent and unsurpassed 
accuracy, long life, high finish. 


NEW LISTS (switenioard 
NOW READY. 
fave you applied for a copy ? 


PARK ST. souTHWARK LonDON sé 


volumes and efficiencies. and is particularly adapted for direct 
electric driving. A 25in. diameter inlet open Keith fan 
running at 850 revs. per min., and driven by a 2-4 H.P. motor, 
moved 10,300 cubic ft. of air per minute, and these figures will 
doubtless be appreciated by interested engineers. 

The open Keith fan is applicable for extraction as well as for 
propulsion of air with equal efficiency, and the fan may be 
arranged for belt, rope, direct electric or other driving to order. 
The Keith fan acts not only as an extractor, but also as à pro- 
peller and an air circulator—giving in this triple capacity a 
volume of air at high velocity, and an efficiency practically 
equal to that obtainable from a cased fan. If the fan is 
mounted on the top of a large cylindrical steel column heating or 
cooling elements may be arranged to give the temperature 
desired to the incoming air from outside; while the atmo- 
sphere of the apartment in which the steel column stands may 
be cireulated at pleasure up through movable registers. The 
open Keith fan has a peripheral deliverv, and gives large air- 
volume at'high efficiency. l 

The illustration shows an application of the open Keith fan 
in the underground engine room of the Singer Building, Broad- 
wav, New York. Three large open Keith fans are capable of 
propelling pure fresh air into the engine room under moderate 
water gauge to the extent of 120,000 cubic ft. perfminute, or 
more than the whole cubical air contents of the engine room 
every minute, or giving a change of air contents more than 60 
times an hour. The result is comfort and coolness without 
draughts under all outside atmospherical conditions. 


AA. RP EN 
For HIGH EFFICIENCY 
AT LOW COST — 
| The British Aluminium Co., Ltd., 109, Queen Victoria St., London. 
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Motor Controlling Apparatus for Every Con 
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Operation 


adams M CL Balfour House, Finsbury Pavement, London. Works-Bedford. 
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WILLANS TURBINES. 


J*We referred in our last issue to a new catalogue issued by 
Messrs. Willans & Robinson describing disc and drum turbines. 
We are now able to reproduce an excellent illustration from 

this list. showing a 600-kw. mixed-pressure turbine. It will be 
noticed that this is direct connected to the direct-current 
turbo-generator. In the background mav be seen four high- 


low-pressure steam, and both valves are directly controlled 
bv a powerful centrifugal governor without the inconvenience 
of any relav device. This governor gear is enclosed in a 
circular case, and will be noticed at the floor level near the 
high-pressure end of the turbine. The control is entirely 
automatic. and it is arranged that the exhaust steam is utilised 
before live steam is admitted. We understand that the "speed 
variation when changing from full load on low-pressure steam 


WiLtANs 600 kw. MixED.PRnEsstURE TURBINE. 
(A repeat order has just been given for a similar machine.) 


speed reciprocating engine sets which exhaust into a common 
pipe line supplving steam to one portion of the turbine. 
This latter is of the standard high-pressure type with a special 
inlet for the low-pressure steam. The connection of the high- 
pressure end of the turbine to the steam range will also be 
noticed in the illustration. The turbine is throttle governed. 
there being one throttle for the high-pressure and one for 


LEWIS'S 


TO LIBRARIANS AND GENERAL READERS. 
The Quarterly List of Additions is sent post free 


regularly to any address. It is a Classified and Annotated Guide to the Scientific Publications of the previous three months. 

ELECTRICAL, MECHANICAL & GENERAL ENGINEERING TEXT BOOKS & TECHNICAL WORKS. 
Rew Works and Rew Editions can be had from the Cibrarp immediately on Publication. 

SUBSCRIPTION, Town or Country, from ONE GUINEA. READING ROOM open Daily to SUBSCRIBERS. 


SCI ENTI FI C 136, GOWER ST., & 24, GOWER PLACE, LONDON, W.C. 


Telegrame : *PchRLicAvIT LowxDow." 


to full load on high-pressure steam is very small, so that in these 
respects the plant can be relied upon. It is recommended that 
the mixed pressure type of turbine should be used when con- 
tinuity of supply is desired. LL T 

The exhaust-steam pattern of turbine has become very 
popular of recent years. because it admits of an improvement 
in the economy of engines. such as colliery winding engines. 


CIRCULATING 


LIBRARY. 


Telephecne: 10731, CENTRAL. 
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Used iargely and Specified by the Admiralty. 


Used aiso by the Italian and Japanese Admiraities. 


Write for List giving Electrical Particulars of 
Ten Grades of Wire. | 
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Makers : 


HENRY WIGGIN & CO., Ltd., 


GEORGE STREET, BIRMINGHAM. 


Telegrams : * WIGGIN BIRMINGHAM." 


SHEET. 


BARE. COVERED. 


| Agent: LIONEL ROBINSON, 
ó 3, Staple Inn, London, W.C. 


——M 


Telephone : 6323 HOLBORN. 
Telegrams: '‘FERRYDOM, LONDON." 


Telephone : 6400 CENTRA L. 


rolling mill engines and reciprocating steam plant running 
intermittentlv. The use of condensing plant with such 
engines contributes but slightlv to the overall economy. By 
the use of an exhaust-steam turbine additional power can be 
obtained which is available for driving new plant or for replacing 
existing plant driven by small and uneconomical engines. The 
plain exhaust turbine is the most suitable tvpe to use where 
existing engines are running non-condensing and giving a con- 
tinuous supply of steam. The additional output will be equal 
to the present output if the engines are running without ex- 
pansion, and will in most cases be not less than 80 per cent. of 
the present output. If the existing engines are running con- 
densing their output will be slightly decreased, but in this case 
the additional output from the exhaust turbine will be from 
50 to 60 per cent. of the present output. When the existing 
plant is running intermittently, Messrs. Willans supplv a 
reducing valve for the exhaust turbine, and this valve will 
automatically give live steam at the reduced pressure. The 
list. referred to contains an illustration of a 300-kw. plain 
exhaust turbine installed at the Rothervale Collieries. The 
low-pressure steam in this case is collected in a receiver from 
winding and haulage engines, and an accumulator deals with 
this intermittent supply and enstires a continuous supply to 
the turbine. 

Another machine of the same output is also shown which was 
put down at the works of the Stafford Coal & Iron Co., Stoke- 
on-Trent, the steam in this case being derived from three 
blowing engines which formerly exhausted into the atmosphere. 


FUEL SAVED IS MONEY EARNED. 
SARCO Specialities Save Fuei. 


SANDERS, REHDERS & CO., Ltd., 
108, Fenchurch Street, LONDON, E.C, 


We recommend all interested engineers who have not vet 
received this interesting turbine list to apply to Messrs. Willans 
& Robinson for a copy. 


THE I.M.E.A. AND THE N.E.L.A. A FRIENDLY 
COMPARISON. 


Among the visitors at the Harrogate Convention of the 
I.M. E.A. we came across our old friend Mr. F. W. Willcox, of 
the British Thomson-Houston Company, Ltd. Although Mr. 
Willeox has been over here now some time he has not forgotten 
how they do convention work in the States. We ventured 
therefore to get his views on the Convention of the I.M.E.A. 

In the first place he thought that six Papers were not enough 
in a meeting covering four davs. What surprised him most 
was the absence of committee work, this being so successfully 
employed in connection with the N.E.L A. in the States. This 
Association has a number of standing committees, each in 
charge of definite subjects, upon which full reports are presented 
at the Annual Convention, such reports forming part of the 
Convention proceedings. Among these committees, Mr. 
Willcox mentioned the following :—The Committee on Rate 
Research, The Power Transmission Committee, The Overhead 
Lines Traction Committee, The Underground Construction 
Committee, The Solicitors’ Handbook Committee, The Exhibi- 
tion Committee, The Commercial Section Committee, &c. 

Mr. Willeox also commented on the relatively small number 


THE ELECTRICAL Cop. 
METERS 


SUPPLEMENT to" The Electrician.” July 12, 


J LEAKAGE. 
P 


ROTECTION 


FOR 


COLLIERIES 


1912. 


We have designed a line of 
apparatus to meet the Home 
Office regulations, and shall 
be glad to send full par- 
ticulars on request. 


A. REYROLLE & Co., Lid. | 
HEBBURN.on-TYNE. 


is 
* 


of Papers on commercial questions, only two out of the six read 
heing of this character. Mr. Willcox assured us that the greatest 
interest has been awakened in American electrical work by the 
introduction of commercial topics and the discussions onysuch 
questions have attracted the most enthusiastic audiences at the 
N.E.L.A. Convention. Mr. Willcox rather expected an 
infusion of commercial interest and activity into Municipal 
Association, work in view of the enthusiasm aroused at the 
recent meetings of the Institution on the means of promoting 
electrical development. The Municipal Association of Great 
Britain might study with profit the methods of the American 
Association. This Association now has some 12,000 members, 
embracing employes of lighting stations throughout the United 
States, local chapters being formed in each company or town 
for the conduct of meetings under the auspices of the Associa- 
tion, for the,presentation of local Papers and the discussion of 
Papers read at the Convention. The entire staff of each 
Company affiliated with the Association is therefore able to 
benefit directly by the proceedings. 

p A suggestion escaped Mr. Willcox, in the course of the con- 
versation, namely, that manufacturers should be made ” non- 
corporate " members of the Association, and should pay a 
nominal annual subscription, This seems an excellent idea and 
worthy of consideration by the Association. Tf carried into 
effect it would serve as a useful link between municipal and 
manufacturing electrical activity. The affairs of the Associa- 
tion would not suffer bv the inclusion of manufacturers, and 
although these latter may attend the Convention under exist- 
iny conditions they do so as visitors only and consequently are 
apt to feel a little under restraint. A small subscription might 
include a copy of the proceedings relating to Papers on com- 
mercial and technical matters dealt with at the Convention. 
Mr. Willeox thought that a more permanent interest in the 
Association would be taken by manufacturers than actually 
exists under present conditions. 
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CURRENT TRADE LITERATURE. 


eTaxNTALUM " Lamps.- We give an illustration of a new showeard 
which; Messrs. Siemens Bros. Dynamo Works are issuing in vonnec- 
tion with " Tantalum ` lamps. A modern Hercules is shown holding 
up è “Tantalum” 
lamp, the general idea 
being to give an opti- 
cal demonstration of 
strength. 


MARELLI  FaNs.— 
We have been sup- 
plied with a copy of 
the new price list of 
Messrs. Ercole Marelli 


& Co. This describes 
and illustrates the 
wide range of clectric 
fans which is made 
by this firm. Inci- 
dentally, we may 
remark that — the 
company — specialises 


largely in fans end 
small motors, — It is 
interesting to note 
that over — 400.000 
Marelli fans are in 
use. We gather from 
the back page of the 
list that centrifugal 
electro pumps and 
transformers are also 
made. The company is prepared to supply technical information 
and to give estimates for mechanical draught plants, dust exhaust- 
ing plants, heating and cooling plants and pneumatic transport 
systems. Copies of the list can be obtained fromthe British branch, 
26. Garlick-hill, Queen Victoria-street, London, B.C. 

ELECTRIC Licnt Frrrixos, —A 170 page price list of fittings and 
glassware is now available from G. Braulik. Upper Thames-street. 
E.C. The list includes a line of ** Eclipse ` fic: ings for indirect and 
semi-indirect lighting. The " Radin " is a new pattern of pendant 
provided with aluminium case and opalescent ribbed glass which 
distributes the light evenly. 


CARBON, Fans AND TEsTING SETS.—We have received advertising 
cards from the Electrical Engineering and Equipment Co. containing 
illustrations and particulars regarding the company's carbon for all 
purposes, fans of all types, and the “ Mego-Meter " insulation testing 
set. Interested readers should send for copies of these cards to the 
company’s offices at 109-111, New Oxford-street, London, W.C. 
it BRITANNIA Lamps.- A small card folder printed in red. and 
entitled “The Lighthouse Problem.” is being issued by Messrs. 
Scholey & Co. to advertise the Britannia metal lamp. This lamp is 
of British manufacture. and is offered for voltages from 25 to 260. 
The 100-volt series can be obtained in candle-powers from 20 to 44. 
and the 200 volts from 26 to 32. Prices range from 2s. vd. to 3». 6d. 

'arcels of 25 standard pattern. lamps are supplied carriage paid 
anvwhere in the United Kingdom. 


PERMANENT MAGNETS 
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W. F. DENNIS & CO., 


49, Queen Victoria Street, London, E.C. 
Telephone: BANK 343. 


Trade Mark. 
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Sole Agents in U.K. for 
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THE ROUND TABLE. 


Although some 1.500 " Tantalites " and “~ Osbertrams ``- 
entered Hastings on Saturday last for their respective annual 
outings, there are no police reports of broken filaments. 

x * * * 


The Electricity Supply Publicity Committee now meets in 
Tudor-street in a boardroom of its own. This is immediate lv 
above a showroom which we are assured is not really a show- 
room. Still, paradoxes are not new with the B.S.P.C. — j 

* * xk * 

Grease spot photometers and electric fans are now in season. 

zk * Ed % 

The Manchester Engineers’ Club is making good progress. 
On Tuesday last the committee was appointed, and we may 
expect to hear of further developments shortly. 

tk * * x c 

The present torrid weather is especially welcome to one of 
the engineer members of the late N.T.C., who is interested in 
the design of sun power plants. He informs us that he has 
successfully sun-boiled the eggs for breakfast during the past 
week. We hope soon again to hear of the conversion of the sun's 
rays into watts. 

* * * * 

Mr. J. W. Beauchamp has been appointed to succeed Mr. 
H. H. Couzens at West Ham. There is no truth in the rumour 
that the price of Wait-and-See Pills will be considerably 
reduced. 

* * x * 

July 15 was celebrated as a Joy Dav bv makers of electric 
cooking apparatus. ^" Tricity " Grogan addressed a meeting 
of cooks in Hyde Park. He was last seen with his tongue out 
making for the Serpentine. 


OSRAMS 


with Drawn-wire Filaments 


TRACTION TYPE 


for Car and vp Lighting. 


Made in 16 and 20 c.p. sizes. 
90 to 130 Volts. _ 
Write for Particulars and Prices. 


ain I9, 1912. Pide i 


We reproduce a couple of interesting photographs which we 
secured at Harrogate during the I.M. E.A. Convention. These 
show the plant in use at the Harrogate Hvdro for the electric 
lighting of the hotel. We were not a little surprised to find an 


New AND OLD PLANT AT HARROGATE HYDRO. 


installation of this character running in a town where the 
public electricity service is so admirable. The old plant was 
installed over 30 vears ago, and the dynamo was a small Weston 
bi-polar, and was driven bv belting at 3,000 revs. per min. 

* * * * 


Osbertrams at Hastings.— The annual outinglof the Osram & 
Robertson Lamp Works Social Club took place on Saturday, 
Julv 13, Hastings being the rendezvous selected. Hastings 
was reached at about 10 o'clock. Mr. “Chris " Wilson, works 
manager, presided over a goodly company at lunch. A motor 
drive to Bodiam, a visit to its historical castle, and [tea at the 
Castle Hotel made up the afternoon programme. 
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SIEMENS 


STAR-DELTA SWITCHES 


FOR 
THREE-PHASE MOTORS 


TYPE K.118s. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Heap Orric&! CAXTON HOUSE, WESTMINSTER, S.W, 
Telephone ! Gerrard 860. Telegrams: "St&usRALOS, LONDON,” 


Supplies Dept. : 39, UPPER THAMES STRBBT, B.C. 
Telephone: Lonpon Watt 8270. Telegrams! ‘“‘Stgmotor, Lonpon.” 


BRANCHES : 
BIRMINGHAM — GLASGOW SHEFFIELD CALOUTTA SINGAPORE SYDNEY 
BRISTOL MANCHESTER — JOHANNCSBURG BOMBAY PENANG MELBOURNE 
CARDIFF NEWCASTLE — CAPE TOWN MADRAS RANGOON TORONTO 


GOMNEXESUUMKUEL CITED MM MCCC uL — DOG eS IKE N 
ALUMINIUM COOKING UTENSILS. 


Electric cooking is already exercising an influence on the 
design of culinary utensils. Copper is usually regarded as 
ideal for rapidly conducting the heat from the outside of a 
saucepan or kettle to the internal contents. This property 
isValso. possessed bv cast aluminium which at the same time 
retains heat. Aluminium does not require any tinning. and it 
will not chip like enamelled ware. The Aluminium Castings Co. 
specialise in. cooking utensils of cast aluminium and claim a 
number of advantages for their products over sheet utensils. 


SPECIMENS OF Cast ALUMINIUM UTENSILS; 


They have given the trade name “ Solar " to their cast articles? 
It is stated that a Solar kettle, saucepan, or other cooking utensil 
will not break if dropped. Kettles will not fur, limeand chalk 
having no influence on them, the spouts are in one piece with 
the body. so there can be no leakage and no repairs are needed. 
All ** Solar ” cast pans are thicker at the bottom than the sides 
so as to ensure an equal distribution of heat and prevent too 
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fast cooking or burning. " Solar " pans, kettles, &c.. can be 
safely placed on an open fire and can be scoured with silver 
sand, fine ashes or any gritty material. The makers also claim 
considerable economy over enamelled ware. "They state that 
a 5 in. lipped milk pan (enamelled) costs 6d. and lasts on the 
average three months. A “Solar” pan the same size costs 9s. 
and will last almost indefinitely. The economy is therefore 
very marked with the " Solar " article. The first cost though 
higher than iron and enamel is soon saved. Acids have no 
effect on the metal so there is no fear of food contamination. 
The oxygen of the air also has no influence on aluminium and 
here again there is neither rust nor corrosion with the “Solar” 
utensils. - 

We understand that " Solar " utensils enjoy a wide vogue, 
being largely used in hotels, restaurants, clubs, &c., and also on 
board ship. For electric cooking, particularly on hot plates, 
the cast article presents a flatter surface than sheet metal, 
and is not liable to denting or distortion. Interested readers 
should apply to the Aluminium Castings Co. for copies of their 
new lists in which cooking utensils on the " Solar " system are 
described and priced. Practically every known type of cooking 
utensil is manufactured or special articles will be made up as 
required. 


KEITH ELECTRIC PLENUM VENTILATORS. 


We have recently had an opportunity of inspecting a new pattern 
of Plenum ventilator which is being put on the market by Messrs. 
James Keith & Blackman Co. (Ltd.). The ventilator comprises a 


Fig. 1.—Kettu COLUMN PATTERN SILENT ELECTRIC VENTILATOR. 


small motor direct connected to a Keith fan wheel, which is driven at 
speeds up to 1,200 revs. per min. Fig. l illustrates the column pattern 
ventilator. The fan wheels are enclosed in a circular housing which 
is provided with hinged doors. These are covered with fine gauze and 
act as filters to the incoming air. Tho air inlet is directly below the 
casing. and the discharge is at each side through the gauze covered 
doors. The pattern illustrated will supply 18,000 cubic ft. of fresh 
air per hour without draught and without noise. If the speed and 
size of the motor are slightly increased the amount of air moved can 
be increased to 58.000 cubic ft. per hour. The outlets can, if desired. 
be covered with a fog filter so as to absolutely exclude all deleterious 
particles from the air. The object of the apparatus is to furnish an 
ample supply of fresh air without noise and without draughts. 
Fig. 2 shows the application of the system to a railway saloon, which 
is usually one of the most difficult places to ventilate without draught 
and dust and dirt. In this illustration the single pattern of ventilator 
is employed. With this type. consuming 24 watts and running at 


THE ELECTRICAL COL? 
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MOTOR CONTROL PANELS 


Consist of face plate type Starter and 


for D.C. Motors 


Ironclad 


Q.B. Lever {Switch} Fuses, mounted together upon steel 


runners. 
The Starter may be of either the “ open” “ protected,” 


or 


‘watertight ” types, and fitted with either '' no-volt" 


or both “ no-volt " and “ overload ” release. 


AN IDEAL COMBINATION. 


Protected Type Panel. 


Quotations and Price Lists upon Application. 


The ELECTRIC & ORDNANCE ACCESSORIES Co., Limited. 
Proprietors: VICKERS Limited, 


Be 
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1,200 revs. per min.. 6.600 cubic ft. of air can be delivered per hour. 
If the speed is increased to 2.400 revs. per min.. the power goes up to 
5 watts and the air delivered is increased to 12.600 cubic ft. per hour. 
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Fia. 2.—KEITH SILENT PLENUM VENTILATOR IN RAILWAY SALOON, 


Railway engineers and others interəsted in a silent and efficient 
system of ventilation should take an early opportunity of inspecting 
this interesting ventilator. 


" LEKTRIK” LIGHTING CONNECTIONS. —We omitted in our reference 
to Messrs, Lundberg's new pocket book that this has been compiled 
by Mr. W. Perren Maycock. 


Aston, Birmingham. 


SIMPLEX CONTINUITY GRIPS. 


Particulars have just been issued of the Simplex grip continuit y 
system for electric light and power wiring. It is stated that with 
this system all the advantages of screwed barrel can be obtained at 
considerably reduced cost. No dies or screwing tools are necessary. 
and there is no likelihood of the wires and cables to be twisted when 
tightening up. The complete series of Simplex standard conduit 
fittings is available for use with the system. The grip has been in 
successful use for upwards of eight years. and has proved entirely 


SiMPLE x. 


NEW SIMPLEX CONTACT GRIP. 


satisfactory during that period. A modified form of the grip is now 
being placed on the market. The original nipple with hexagonal 
head is now replaced with a mill headed nipple of registered design. 
This considerably reduces the cost of the grip. The adjoining illus- 
tration shows a bend fitted with the. new pattern of contact nipple. 
Full details and prices can be obtained from supplementary list T2 
(448), which is now available from Simplex Conduits (Ltd.). 


EXCELLO 


FLAME ARC WITH UNIQUE 
"TWO YEARS’ WARRANTY | 
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FABROIL PINIONS. 


Tl; ose. pinions require no lubrication. and after running for a short 
time}the teeth assume a highly polished surface which reduces the 
frietion between the pinion and metal gear. Fabroil pinions are 
patented in the United Kingdom and manufactured by the British 
Thomson-Houston Co. (Ltd.). Rugby. They consist of a special 
woven fabrie which is compressed under several tons pressure be- 
twe. steel Hanges and held together cither by threaded sleeves in 
the esse of the small pinions or threaded studs in the case of ;the 


SECTION THROUGH Faproit PINION. 


larger ones. They will run at high speeds without variation, anc 
absorb shocks sufficient to strip the teeth of a cast-iron pinion or to 
cause a brass pinion rapidly to lose its shape and consequently give 
trouble. The teeth are eut to the 14} deg. involute system according 
to Brown & Sharpe's standard. After the blanks are assembled and 
machined they are impregnated with oil, and after the teeth are cut 
they are again impregnated with oil. thus rendering them self-lubri- 
cating. impervious to moisture, and proof against atmospheric con- 
ditions. They are also proof against injury by vermin and insects. 

Fabroil pinions are applicable to various types of machine]tools 
aud auxiliary machinery. such as motors, pumps. hoists, air com- 


FaBROIL PINIONS. 


pressors, blowers. lathes. travelling cranes, drill presses. shearing 
machines, &e Machines. equipped with Fabroil pinions ‘are 
operating under every condition of service. from driving a small 
light tool to operating heavy punch presses and shearing machines 
at the works of the manufacturers. 

The pinions are supplied from 2 in. outside diameter and progres- 
ing by ] in. to 12 in. outside diameter and from I in. face progressing 
bv | in. up to 12 in. face, thereby supplying a pinion for all the varied 
conditions met with in driving practice. 


LINOLITE OUTING. 


The Linolite Company's sixth annual outing took place on Natur- 
dav, July 13th. 
of the works and office staffs, Mr. A. S. E. Ackermann (engineer and 
manager). Mr. R. L. Matthews (assistant manager) and Mrs. Acker- 
mann, started at 8:15 a.m. from the company's offices at 25, Victoria- 
street, Westminster, and drove via Chelsea, Chelsea. Bridge. through 
Battersea Park, to Wandsworth, over Wimbledon Common to 


REYROLLE WALL PLUGS 


For Portable Machines, Lights, &c. 
Pamphlets 114, 122, 88 and 45 give all particulars 


WORKS— 
| HEBBURN-ON-TYNE, ENGLAND 
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Kingston, then through Surbiton and Esher toIOxshot. which was 
reached at noon. Luncheon and tea were served al fresco in a most 
delightful garden, with a grand variet v of lowers and fruit at their best, 


THE,SONG OF THE MAZDA MEN. 
" EVERYBODY'S BuyinG THEM!” 
a (Mazda Lamps.) 
Everybody's choosing them, 
Using them. 
Choosing them ; 
Nobody's refusing them, r 
Abusing them, 
Refusing them. 
All lamp buyers testimony beat 
Mazdas can't be beaten anywhere, 
You hear our clients one and all declare : 
* Here, vou scamp. 
The Mazda lamp. 
Let's see the stamp. 
There 


4 - - =- 
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Evervbod v's buying them, 

Trving them, 

Buying them ; 
Nobody's denying them, 

Belving them, 

Denying them. 
Tne Mezda lamp is without any peer. 
And if we work real hard there ain't any feat 
We'll ell be saving this time next year: 

* Everybody's using them now * 


WHOA-TAN-TALITES ! 


On Saturday Host the " Tantalites ` journeyed to Hastings for 
the annual supply of ozone.“ Strength " characterised the numbers 


attending and also the nature of the refreshments indulged in. À 
party of " Tantalites ` assisted Prof. Davenport, the cycle diver, at 
the pier head, the professor's bievele being kept afloat}by a parcel of 
Wotantalums secured beneath the saddle. 


The sales in the district 


TANTALITES AT LUNCH at HASTINGS. 


The party (numbering about 30), which canada have gone up 100 per cent. since this incident. Mr. Le Marechal 


presided at the midday meal, which was well attended, as our illus- 
tration shows, Ecelesbourne Glen and the Lovers’ Seat were visite 
during the afternoon. but the “stone ginger " at the halting places 
was more in keeping with the stifling heat of the day. No encounters 
with Osbertrams are recorded. 


FUEL SAVED IS MONEY EARNED. 
SARCO Specialities Save Fuel. 


SANDERS, REHDERS & CO., Ltd., 
108, Fenchurch Street, LONDON, E.O. 


f orara. 


WAYGOOD'S i EV EXTENSION. 


On Tuesday last an interesting ceremony was performed at 
the large lift works of Messrs. R. W avgood & Co., Falmouth- 
road, London, S.E., by the Mavor of Southwark, who opened 
a large new building which has been added to the company's 
existing works. This building is 250 ft. long and 54 ft. high 
from the basement to the roof. In addition to a spacious 
ground floor, there are two galleries extending right round the 
building. The ground floor has an area of 15,500 sq. ft.. and 
the first and second galleries of 11,000 sq. ft. each. There is 
also a large basement of 6.000 sq. ft. area. The ground floor 
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SCENE AT THE OPENING CEREMONY Or WayGoov’s NEW EXTENSION. 


is devoted to heavy machine tools and the galleries to lighter 
work, the top gallery being devoted to the “electrical depart- 
ment. At the opening ceremony, of which we give an illustra- 
tion herewith, three of the employés were presented with 
silver cups, each containing a £10 note, these being awards for 
s 50 years’ service The chair was taken by Mr. Henrv 

. Walker, who is the chairman and managing director of the 
NU and he was supported on the platform by Capt. 
Cecil W. Norton, M.P., Assistant Postmaster-General, and the 
directors and engineers’ staff of the company. 

The new shop is electrically driven throughout, the energy 
being supplied from the mains of the Southwark Borough 
Mr. D. M. Kinghorn, the electrical engineer of the 


Council. 
The driving equipment of the 


Council, was among the guests. 


1912. 
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“NORTH WOOLWICH: 


new shop comprises four 50 B.n.r. Vickers’ motors, whichTare 
placed in the basement and drive up by belts through openings 
These motors were started by the Mayor pressing 
a push button. The main floor is served by a 5-ton electric 
crane controlled from the ground level. There are two lifts, 
one a Waygood standard pattern for carrying goods and pas- 
sengers, and the other an electroil lift. which is in process of 
installation. We shall refer more fully to the equipment of 
this shop at a later date. Meantime, it is interesting to note 
that Messrs. Wavgood have been in business since 1840, and 
that the undertaking has steadily grown until there are now 
over 1,000 employés, and we understand that upwards of 1,000 


lifts and cranes are built everv vear. 


in the floor. 
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SHADOWED CELEBRITIES. 


IIL Hivos TL, H. 


|As erplained in our last issue, the copy of the report regarding 
this personality reached us too late for insertion. We now repro- 
duce it below. | 

[COPY OF REPORT NO. III] 

The first name of this celebrity raised in my mind the hope 
that he would show musical proclivities. After the closest 
shadowing I have come to the conclusion that he composes 
delightful harmonies with such unmusical materials as photo- 
meters. flicker and grease spot, light curves, metal lamps and 
enamelled reflectors. The latter are much in evidence in the 
bass, being frequently distinguishable above even the shrill blasts 
of the flicker photometer, " Haydn " proved a most enter- 
taining character to shadow. His social attainments are ac- 
companied by a bonhommie manner which is most fascinatingly 
persuasive. I overheard several conversations he had with 
station engineers on the subject of street lighting, and I marvel 
even now at the way he did it. 

His movements after dark made me at first very suspicious. 
They took him into both the open and closed thoroughfares 
of the West End of London at hours which I had always been 
taught to regard as sacred to Morpheus. Temptations which 
at one time imperilled the preparation of this report proved 
innocuous to him. These little jaunts into the walks of 
pleasure were, I found, merely expeditions in search of candle- 
feet. I understand that the ankle has not vet been intro- 
duced into photometric measurements. This fact seems to 
me to be the only satisfactory safeguard of the reputation of 
illuminating engineers. In the public pursuance of candle-feet 

" Haydn " invariably defied the elements. This is the only 
complaint I can enter against him. He is undoubtedly 
generous, for he stood me a drink one night in Oxford-circus, 
where, disguised as a labourer, I helped keep back the Suffra- 
gettes who threatened his apparatus. We did have a time ! 

His most famous saying is: “ When I enter a room lighted 
by inverted arc lamps I feel that I am standing on my head." 
This will probably be found graven on his heart at his death. 
I respectfully recommend that a gold replica of the H.T.H. 
reflector be made up as a watch pendant and presented to all 
street lighting authorities who use arc lamps in the side streets. 


Ies Vadis 


SIMPLEX CONDUITS Lpo., 


Garrison Lane, BIRMINGHAM. 
Manufacturers of— 


CONDUITS, CABLES, ACCESSORIES, FIT 
TINGS, MOTORS, ELECTRIC HEATING 


AND COOKING MATERIAL, &oc. 
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SIMPLEX HAND LAMPS. 


The adjoining illustrations show the latest pattern of Simplex 
hand lamps which are being manufactured to comply with the 
Home Office regulations. Fig. 1 is provided with an insulating 
handle. and has a minimum of metal parts. these being practically 
confined to the protecting wire guard. 


Fic. 1, 


Fic. 2. 
New PATTERN SiurLEX Hanp Lamps. 


pattern with vitreous enamelled reflector and insulating lamp-holder. 
The makers state that this is absolutely watertight and will withstand 
extremely rough handling. It can be supplied for use with ordinary 
workshop flexible. It is intended for use with flexible metallic 
tubing and Simplex watertight wall socket. List M8 (444) gives 
full particulars and prices. 


A SUPERHEATER EXHIBIT. 


ar 


British railway engineers are now paying some attention to super- 
heaters of British design, and it is interesting to note that the Great 
Central Railway Co. is exhibiting at the Latin-British Exhibition. 
Shepherd's Bush. a fine high-pressure locomotive boiler fitted with 
the Robinson high temperature smoke tube superheater. which is 
noteworthy for its simplicity. accessibility and over-all economy. 
Satisfactory results have been obtained in service by the Robinson 
superheater. and this particular design will doubtless occupy a promi- 
nent place in the superheater world. Engineers and others inter- 
ested in the use of superheated steam will find much to appeal to 
them by a visit to this exhibit. as the various parts are shown in 
sectional detail. and in the evening the whole of the exhibit is suit- 
ably illuminated. 


SEMI-INDIRECT LIGHTING. 


The British Thomson-Houston Co. have recently produced a line 
of semi-indirect lighting fittings which. by filling the gap between 
direct lighting with prismatie glass reflectors and indirect lighting on 
the " eve-rest " system, completes the circle of efficiency and com- 
fort in illumination methods. 

These fittings are supplied in two patterns, onc for single lamps 
and the other for clusters of four or six Mazda lamps. The reflector 
bowls are made of a specially prepared opal glass, which transmits a 
small portion of the light. but throws most of it on to the ceiling. 
whence it is reflected evenly over the room. The opal glass of which 


The ALUMINIUM CASTINGS Co., 


GREENOCK. Ltd., 


ALUMINIUM CASTINGS OF ALL KINDS. 
. MACHINE MOULDING. FINE FINISH. 


Fig. 2 shows a much heavier — 
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the bowls are made has a low coefficient of absorption, and light 
waste, which is a general objection to semi-indireet lighting. is 
avoided. NM = 

To put the case for semi-indirect lighting briefly, one may say that 
it shares all the advantages of ©“ eve-rest ` illumination, but that the 
visibility of the light source (at a greatlv reduced brilliance) gives"a 
familiar aspect to the installation. 
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B.T.-H, CARBON CANDLE 


Mazpa SEMrE-INpiRECT LIGHTING UNIT, 
LAMP. l 


The}B.T.-H. have now developed three distinet systems of scien- 
tific lighting with Mazda drawn wire lamps—viz.. direct lighting by 
means of holophane or ** Mazda-lux ` reflectors, semi-indirect light- 
ing. and “ eve-rest ` indirect lighting. Each of these systems forms 
an excellent combination of efticiency and art. and there is now not 
the slightest ground for the old complaint that artistic designs and 
efficient operation are incompatible. 

The B.T.-H. Co. have also issued a price list of miniature carbon 
filament lamps which covers all the shapes and sizes of lamps likely 
to be required for ornamental lighting purposes. The lamps included 
in this list comprise small pear-shape lamps. small round bulb lamps. 
tubular lamps. flame and tinted flame candle lamps. mushroom 
lamps. onion lamps and miniature lamps for outline lighting. 


NEW TRADE LITERATURE. 


“Wotan " BATTERY LawPs.— Price list W.B.L. 1 just issued by 
Siemens Bros, Dynamo Works gives particulars of * Wotan ` battery 
lamps for motor cars, "buses. vachts and miners’ lamps. Readers 
should apply for details of the new scheme of discounts. 

A.C. & D.C. SWITCHGEAR.— An attractive and comprehensive 
list is to hand from Scholey & Co.. Ltd., Queen Victoria-street, 
London, E.C. Practically all types of gear required for circuit 
control and especially in industrial service are illustrated and priced. 
It will prove useful to all contraetors and superintending engineers. 


(Continued on page 134.) 


The ALUMINIUM CASTINGS 00. 


GREENOCK. etes 


"SOLAR" PURE CAST ALUMINIUM 
COOKING UTENSILS. Write for Catalogue. 
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KALKOS SYSTEM 


CONDUIT WIRING made water and air tight— no 


WITHOUT CONDENSATION need to ventilate. 
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Of special value where the | 
atmospheric conditions for an * 
electrical installation are bad, 

such as breweries, laundries, 

chemical works, etc., being en- 

tirely free from all corrosion 

and oxidization troubles. 

The complete installation can be 


Instal the KALKOS SYSTEM 
Goat: Gas and ensure a reliable and per- 


GIVES FULL manent job. 
PARTICULARS 
IT WILL BE 
SENT FREE 
ON REQUEST 


A New — on switchgear 


e 
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AUTOMATIC BATTERY CUTOUTS 


RECORD'S PATENT. 


Chief Points are:-- 
DIFFERENTIAL ACTION, 
ONLY TWO TERMINALS TO CONNECT. 
NO PERMANENT SHUNT COIL, 
MAGNET CAN NEVER DEPOLARISE. 
HANDSOME CASE. 
Competitive Prices :— 
30 Amps. 50 Volts .. .. £3 5s. 
50 „ 50 , .. « £3 12s. 
Liberal Discount to the Trade. 
Further prices and particulars see List C 1. 


THE RECORD ELECTRICAL COMPANY, LTD. 


London Office, "Phone, ne, 
Caxton House: 3057 B a 64 
Westminster, SW. Victoria. Manchester. Altrincham. 


Codes: A.B.C. 5th Edition; and BENTLEY'S. 


AM cs ada 


Ku SE, 
a you have riot already RP. à "E, 2$ T 
kindly apply.for it—sent anywhere, post paid. 


5l, Queen Victoria St. .LO ND LIN 
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ARMSTRONG, STEVENS & SON. 


WHITTALL STREET, 
BIRMINGHAM. 
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PRICE LIST ON APPLICATION. 


NEW TRADE LITERATURE. Encouragement. (2) instruction and (3) conviviality. The Papers 
and discussions were a convincing evidence of the valuable work 
which the lamp and wiring supplies department is doing in the 

PiLLAR PaxNELs.— Particulars and photographs are being sent out extension of electric lighting service throughout the country. l'he 
bv the Adams Mfg. Co.. Bedford and London, of their © Conspede ^ 
ironclad pillar panels. There is only one handle to each panel, and a * 
voltmeter and ammeter are also included. The circuit breakers | 
and starter are interlocked, and there is complete protection against | 
overload. It may also be used for “ inching " printing machines and 
machine tools. 

Resin CORED SOLDER.— The adjoining illustration depicts the 
outward appearance of a new booklet which the Western Electric Co. | 
is issuing to boom its resin cored solder. | DRAWN nV 
This material excited considerable com- O| WIRE AMP | 
ment at the Electrical Exhibition at 
Olympia. and has been made use of by 
wiremen and contractors. White resin 
only is used as a flux. and the material 
may be crushed or kinked with im- 
punity. as the seamless tube prevents 
escape of the flux. A free sample will 
be sent if request is accompanied by 
trade card. The material works out ' M f 
to about 50 ft. to the pound. | ' E | wr. -—, 4 
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catalogue comes to us in a most attrac- 
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(Concluded from page 157.) 


p 
x 
tive cover, and is replete with informa- | = 6 & nw ENTA 
— tion on the subject of wires and cables 2 aic Ay eim NNI ono "e "MEC 
Weslern-£iecfric : z : we P ri np ^ P Ho e Le E mo 
Company Luntfed for electric lighting. power and tele- | pA at. 

London * phone service. The list contains illus- | 
trations of two extra-high-tension l 
Pirelli cables. One of these se tested B.T.-H. SaLesMEN AT Rucpy. 
continuously to 150.000 volts. the test i ; | í l i oe 
piece being 240 metres long. Another company's work in connection with Mazda lamps 1s of specia ers s 
specimen, intended for the transmis- and assistance to contractors, supply authorities and otners in a 
sion of power under water at a working pressure of 13.000 volts, trade. The illuminating ER eorIne and advertising department 
was tested without breakdown to a pressure of 100.000 volts. Elec- work is noteworthy in this connection. 
tric lighting wires and cables. V.I.R. insulators. also flexibles for 
lighting and power service and motor car wires. high and low-tension 
bell wires, shot firing cables and circular dynamo flexible are dealt 
with in the list. Silk and cotton-covered instrument wires are also 
tabulated and priced. The new address of Pirelli Limited at 144. 
Queen Victoria-street should be noted. 


B.T.-H. LAMP SALESMEN MEET. 
The annual meeting of the B.T.-H. lamp salesmen was held at 
Rugby on July 8th and 9th. and was attended by men from all parts 
of the country. The objectYof the meeting was three-fold: (1) 


Guaranteed © YEARS 
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- The latest query sent in to us reads Where did Billy Craw- 
ford's ham come from ” ? 

| * * * * 

Me In our issue of 12th inst. we reported that Mr. E. P. Baker 
of the Portsmouth Tramways Athletic 
Club won the “Tantalum” Cup at 
the Croydon Tramways Sports, held 
on the llth inst. Through the courtesy 
of Mr. E. P. Barfield we are now able 
to reproduce Mr. Bakers portrait 
taken immediately after the race. The 
number on his vest being 105 our 
artist could not resist the temptation 
to make electrical vse of the figures. 
Our apologies to Mr. Baker and Mr. 
Barfield. 


* * * * 


Motoring 1s becoming quite a pastime 
with publicity men. The latest devotee 
is Ediswan Barham, who tells us that a 
motor bike and side-car are “ best and 
cheapest in the end." This in spite 
of a front wheel jamb with the acetylene 

Tur WINNER or raug generator which broke loose and the 
Tantatum Cup. collapse of the side-car wheel. In both 
" “incidents ” the occupants were turned 
| over, but fortunately escaped with the shaking from which 
all good metal lamps are immune. 
* * * * 
At one time the Welsbach Light Co. had two showrooms, one 
on each side of the main entrance to Welsbach House, Gray's 
Inn-road, London, one for gas, the other for electricity. The 
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former has recently been incorporated into the latter and 
its “ location is vacant." Sic transit, &c. 
* * * * 

We were given facilities recently to photograph the new 
kitchen of 8t. Marylebone Electricity Department, York-place. 
W. It will be seen from the reproduction that not only is the 
kitchen on a large scale, but the oven is also. The latter is of 


( Electrician" Photograph. 
Nsw KITCHEN at ST. MARYLEBONE SHow Rooms. 


Jackson make and is a combination of two single ovens with a 
large grill, hot cupboard and water boiler. The standard 
Marylebone control boards will be noticed above the oven. 
There is another smaller oven on the opposite side of the kitchen 
which it was impossible to include in the photo. 
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SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Heap Orrices CAXTON HOUSE, WESTMINSTER, S.W, 
Telephone! Gerrard 860. Telegrams} “ SIEMBRALOS, LONDON." 
Supplies Dept. : 39, UPPER THAMES STRBET, B.C. 
Telephone: Lonoonw Watt 8270. Telegrams! “Simgmuotor, Lonpon.” 


BRANCHES : 
BIRMINGHAM GLASGOW SHEFFIELD CALCUTTA SINGAPORE — SYOWEY 
BRISTOL MANCHESTER — JOHANNCSBURG BOMBAY PENAN3 MELBOURNE 
CARDIFF NEWCASTLE CAPE TOWN MADRAS RANGOON TORONTO 


ALUMINIUM SHEET AND ITS APPLICATIONS. 


The lightness. low cost, and ease of working sheet aluminium. 
make it most popular for the manufacture of various articles. A 
square foot of 14 S. W.G. sheet aluminium weighs F11 lb. as against 


m 


ExAMPLES OF ALUMINIUM LAMP SHADES. 


copper and brass weighing 3:70 lb. and 3:56 lb. respectively. At 
average figures for eurrent market price of sheets : One square foot 
of aluminium sheet costs Is. Hdd., while copper costs 2s. 10d. and 
brass 23. 8d. 

Aluminium is easily spun in the lathe on wood or metal chucks. 
Pots and vessels of various kinds, lamp reflectors and bodies, and 
many other articles are being produced from aluminium in large 
quantities, In spinning aluminium, the softest sheet is used and is 
worked at speeds up to 3.000 ft. per minute, vaseline or some similar 
lubricant being employed. Beyond this. aluminium requires no 
specialised treatment, and is easier to work than any other metal. 
It is readily hardened by working, and an article although spun from 
annealed sheet, will be almost dead-hard when finished. Some speci- 
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mens of aluminium spun-work are illustrated herewith in the form of 
lamp reflectors. 

Aluminium also lends itself to stamping and punch-press work, and 
many articles are being turned out at competitive prices, manufac- 
tured by this process. For all pressed and spun work it is necessary 
to use the softest possible material. Sheets can be annealed by 
placing in a muffle at a temperature of 750°F. Aluminium will take 
and retain a high polish, equal to that of silver. The distinctively 
beautiful colour of aluminium is best brought out by machine polish- 
ing. Aluminium is polished in much the same way as brass and 
German silver. First the articles are sanded with ordinary Trent 
sand and oil on a bob covered with leather running at a high speed. 
The second operation is grease mopping, which is done on a calico 
mop using tripoli compo, and finally the articles are finished on a soft 
mop using dry lime. Articles once machine polished may 
be kept in good condition by the use of any good quality acid-free 
metal polish. A fine steel scratch brush run at a high speed will give 
a white satin finish to sheet metal or to articles manufactured from 
sheet. The surface of aluminium sheets which have been evenly 
finished by broad brushes may be printed upon with good results. 
To give pure aluminium a fine white frosted appearance the metal or 
articles should be first cleansed from any grease or dirt by washing 
in hot water or a weak solution of ordinary potash. An enamel iron 
dipping bath should be selected according to the size of the work to 
be frosted ; white powdered caustic soda should be used diluted by 
cold water. This solution must be heated and kept just under boiling 
point while in use. and should be strong enough to blacken the alumi- 
nium when plunged in for a few seconds. The articles should then 
be washed off in cold water, and dipped in aqua fortis. they should 
again be washed off in cold water and finally dipped in hot water to 
be dried out in clean boxwood dust. This method is specially re- 
commended for frosting ornamental stampings, &c 

The above is reproduced from a new list (No. 126) of the British 
Aluminium Co. A copy will be supplied on request. The list con- 
tains a useful table comparing the weights of sheet aluminium with 
brass, copper. steel and tin. 


OIL TESTING. 


The Sternol oil testing machine has been constructed to meet all 
the needs of the most widely varying plants, and to reproduce the 
conditions obtained with oils in actual practice. It determines and 
automatically records the properties and consistencies of the lubri- 
cants, on the existence or non-existence of which the value of the 
respective lubricants depends. The speed of the machine can be 
varied to produce the equivalent of from 50 to 3.000 revs. per min., 

i.e., a speed of the frictional surfaces of about 5 in. to 
25 ft. per second. The pressure can be varied from 
1 lb. to 750 lb. per sq. in. The temperature can be 
raised from that of the frictional surfaces, when at 
rest. to about 850°F. This is more than equivalent 
to the heat of dry steam produced under the highest 
temperatures. 

By means of a high-pressure steam boiler and 
| superheater cylinder oils can be tested under actual 
working conditions. By exposing the oil to the in- 
fluence of superheated or saturated steam for any 
period, it determines to what extent, if any, disin- 
tegration of the oils and formation of sediment take: 
place. After testing. the cylinder oil is blown, by 
means of steam or hot air, on to a test paper, on 
which is seen the condition of the cylinder oil. and 
the changes it has undergone during treatment. 
Subsequently the oil is again tested in the machine 
itself. in order to determine what change has taken 
place in its lubricating value, through the influence 
of dry heat, dry or wet steam. The Sternol oil 
testing machine indicates automatically, and on the 
same sheet of paper, the degree of friction and the 
temperature of the frictional surfaces. It ascertains the absolute 
as well as the relative values of the lubricants. 

The machine is valuable for matching cylinder oils and all machi- 
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Proprietors: VICKERS Limited, 


Aston, Birmingham. 
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nery oils and greases. Each sample is tested in our laboratory and 
also a curve taken of its frictional value on the Sternol patent oil 
testing machine. The counter samples are subjected to the same 
tests, and provided that the laboratory tests and the friction curves 
are similar in every respect. it must be admitted that the sample and 
counter sample are identical. The Stern-Sonneborn Oil Co. invite 
everyone interested to inspect the machine at the offices, Finsbury- 
square, London, E.C., where a practical demonstration will be given. 
Should clients prefer it, they can bring.or send, their own samples for 
testing. When sending samples it is desirable to give the number of 
revolutions per minute, approximately the pressure per square inch 
on the bearing. so that the test can be made according to the actual 
working conditions, and in the case of cylinder oils. the boiler pressure 
and if superheated, to what temperature. 
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BOSTON ELECTRIC SHOW. 


We understand that a few spaces are vacant at the Boston 
Electric Show in the gallery overlooking the main hall. These 
vary in size from 10 ft. by 14 ft. to 16 ft. by 14 ft., and the 
prices run from £30 to £45. It has been sugycsted that one of 
these spaces, say, 16 ft. by 14 ft., should be occupied by show- 
case exhibits of British electrical manufacturers. The show- 
cases should be about 5 ft. by 4 ft., or some self-contained ex- 
hibit, such as a single piece of apparatus, might be displayed. 
The space would be divided equally between the firms exhibit- 
ing, and would include the use of floor covering, dividing rails, 
regular painted signs and furniture, consisting of desk and three 
chairs. The latter would probably not be required. Exhibi- 
tors would require to insure their gocds against robbery. fire, 
accident, &c. The wiring and lighting of the stand would be 
extra, but the management would undertake these at scale 
rates. Goods must be despatched carriage paid and, accord- 
ing to the prospectus issucd, must be in position in time for the 
opening at noon, Saturday, Sept. 28. They must also be 
removed within three days after the close of the Show on 


VICKERS 
CONTROLLERS 


A complete range of designs standardised, covering 
all ordinary requirements. 


Large stocks held ready for immediate delivery. 
Send us your enquines and we will promptly quote. 


Design, standard of workmanship, and materials of 
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Oct. 26. The space must be paid for quarter on allotment 
and the balance on or before Aug. 15. 

We shall be pleased to place manufacturers who are inter- 
ested 1n this suggestion in touch with the management of the 
Exhibition, and as the time is now drawing near for the opening 
of the Show, application should be made with as little delay as 
possible. Inquiries should be marked ** Boston Exhibit," and 
be addressed to THE ELECTRICIAN, 1, 2 and 3, Salisbury-court, 
Fleet-street, London, E.C. 


NEW G.E.C. WALL PLUG. 


A new design of weather-proof wall 
plug to suit Home Office require- 
QM i ments is being put on the market by 
Im Ci) the G. E.C. 

j NI It is made in capacities from 5 am- 
peres to 100 amperes and is con- 
structed to withstand the rough usage 
which such apparatus meets in docks. 
railway sidings and workshops. The 
insulation is of impregnated hard 
wood and the knife contacts are self- 
aligning. A terminal is provided in 
the plug for an earth wire, while an 
aperture allows inspection of the point 
where the earth wire enters its ter- 
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prevents the plug from accidentally 
dropping out. and when it is with- 
drawn dust is kept out of the socket by 
a spring cover. The apparatus is sub- 
stantially made, and can be placed in 
the hands of unskilled workmen, The 
G.E.C. will supply fully illustrated price list and particulars on 
request. 
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‘GILES’ VALVES 


Constitute the best 
INSURANCE. 


BROCHURE Post Free to Power Companies and Engineers. 


ISENTHAL & OO. (°) 
DENZIL WORKS, NEASDEN, LONDON, N.W. 


Contractors to the Admiralty, War, India and Colonial Offices, &c. 


FACTORY ILLUMINATION. 
E =» 
Thejaccompanying “ Before " and “ After " photographs of a lace 
loom in a large factory are very instructive. In the first the loom 
is lighted by five 64-watt carbon lamps in enamelled iron shades. 
There is an abundance of irritating glare and the illumination of the 
lower portions of the machinery is very inadequate. The second 
photograph shows the same loom lighted by six 40-watt Mazda lamps 
equipped with Mazdalux reflectors. In this case the light is pro- 
perly controlled and directed, there is no glare, and the whole of the 
loom is well illuminated. In machinery of this sort the lower parts 
should be adequately lighted, because otherwise it is necessary to use 
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matches or to pull down counterweight fixtures in order to have 
enough light for the repair of broken threads. Apart from this, 
there is an actual saving in current by the improved lighting methods 
indicated. The five carbon lamps consume 320 watts, while the six 
Mazda lamps consume only 240 watts. Such an instance as this 
affords a good illustration of increasing the efficiency and the comfort 
of factory illumination by the simple process of equipping the lamps 
with reflectors designed on correct principles. 


. THE * WRIGHT” NUMBER INDICATOR. 


The “ Wright " Indicator consists, as will be seen from the illustra- 
tion. of a number of special shaped metal boxes, or compartments, each 
of which contains an electric lamp. These box compartments are 
arranged behind a coloured glass panel in such a manner that when 
the lamps required are switched on, properly shaped numerals are 
formed. 

The indicator has only 12 lamps to give any number up to 19. 
The lamps are controlled by a new form of switch, which is simple 
in construction and operation. and gives no trouble in wiring up. 
The '* Wright" Number Indica- 
tor is made in all sizes and to 
suit all voltages. The standard 
size frame measures approxi- 
mately 2 ft. square, and can be 
supplied fitted with either 
polished oak moulding or orna- 
mental gilt moulding. The 
glass panel in front of the 
metal compartments is sup- 
plied in either red or green 
glass, as desired. The appara- 
tus can be supplied to suit 
any scheme of decoration £ the 
price being modified according 
to requirements. Additional 
panels can be arranged at the 
top or bottom of the frame 
carrying special announce- 
ments, such as deputy, extra. 
special, by request, &c. Pro- 
vision is made for this addition on the controller. Extra indicators 
can be supplied and operated from the same controller. 

Special quotations for complete installations, including all wiring 
up and fixing of the apparatus, can be obtained from Mickel- 
wright & Co. "Theatre, music-hall and entertainment centres gene- 
rally should apply for particulars to the o.ficers of the company. 

This indicator is most useful for a large number of places. such as 
music-halls, cinematograph theatres, railway termini, public hallsand 
restaurants, also as sports and route indicators. The indicator only 
requires 10 lamps for each figure, and an indicator to read from one to 
nine only requires 11 wires to be connected from the sign to the 
controlling switch. 


NUMBEP INDICATOR AS IT APPEARS 
IN USE. 


Loom LIGHTED BY Bang CARBON LAMPS, 


Loow"LtcHTED BY MazpaLux UNITS. 
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5 MINING PANELS IN COURSE 


We have developed a number of designs 
to meet every condition of mining work | 
with special reference to the new rules. 
Send us your enquiries. 
co. 
A. REYROLLE «°°: 


HEBBURN-on-TYNE. 


eee 


VIGNOMELETTES AT GRIMSBY. 


From July 2 to July 12 a trades exhibition was held at the 
Rinkeries, Grimsby, and gas and electricity were both well 
represented, but with a difference. The gas people showed a 
model kitchen, a bath room, and a collection of gas stoves; 
the show, however, like the future of gas was a dead one, the 


GENERAL View or ErzgcrRICAL EXHIBIT AT TRADES’ 
EXHIBITION, GRIMSBY. 


cookers did not cook, but inside of the ovens was filled with 
dummy hens in coloured plaster.. The Electricity Department 
with its customary enterprise put up a " real live " show under 
the direction of the chief engineer, Mr. W. A. Vignoles. Miss 
Ferguson, one of the teachers of cookery under the local 
education committee, was in charge of the exhibit, and gave 
an attractive display of cooking by electricity, Several assis- 
tants were in constant attendance ready to explain to all and 
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sundry the beauties of the new method. The photo gives 
some idea of the display and also of Mr. Vignoles’ excellent type 
posters. One of these reads " Anyone who can tell the time, 
read and weigh a joint,can cook by electricity.” After seeing 
Miss Ferguson cook with a ^ Tricity " oven, set out on a table 
covered with a white cloth, the public became keenly interested, 
the white cloth touch creating quite a sensation and bringing 
home to the spectators the absolute cleanliness of the operations. 

The Electricity Department stand was undoubtedly the 
feature of the exhibition, and a crowd of anything from 50 to 
150 people was to be found eager for every information. 
This was in strong contrast to the sullen listlessness of the 
half-dozen individuals at the Gas Company’s stall, and clearly 
shows the line to be adopted if one wishes to interest the public. 
The daily “turn” of the electrical exhibit was Mr. Vignoles’ 
making an omelette, and this naturally drew a crowd of ladies, 
who, after sampling, invariably agreed that such excellent 
results could not be obtained with other than electric-cooking 
apparatus. The exhibition is a worthy successor to the ex- 
cellent demonstration which was arranged a little time back 
in Grimsby by Messrs. Gillespie & Beales, the sole selling 
agents for ‘‘ Tricity’ cookers. 


G.E.C. ELECTRIC IRONS. 


Another example of the durability of G.E.C. electric irons has 
just come to our notice. l 
Over five years ago the G.E.C. supplied to one of their customers 


a 4lb. 100-volt domestic electric iron, which. it is reported, has ever 


since been in daily use until a week or so ago, when it was returned 
to the G.E.C. owing to its owner moving to a district served with a 
higher voltage. In spite of its hard life it is still in perfect working 
condition and can now be seen in operation at the showrooms of the 
company, 67, Queen Victoria-street, London, E.C. With the 
increasing interest which is now being taken in the domestic appli- 
cation of electricity it is pleasing to record this fact, which goes to 
prove that thoroughly reliable electric heating apparatus can be 
produced. 
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Motor Controlling Apparatus 
dams M£ C? Li Balfour House, Finsbury 


for Every Conceivable Operation 
Pavement, London. Works-Bedford. 


REAL RED HEAT. 


The title of this note is the slogan of the Bastian Electric Heating 
Syndicate, and is almost universally associated with the Quartzalite 
heater. Station engineers who are offering facilities for the wider 
uses of electrical energy by cutting down their charges should take 
an early opportunity of obtaining a copy of a complete publication 
dealing with Bastian heaters. This is available from the London 
Electrical Trading Co., Palmerston House. Old Broad-street, London, 
E.C., who are selling agents. Some interesting information regard- 
ing the value of quartz when ued in connection with electric heating 
elements is given in the opening pages. It is stated that a heater 
consuming 750 watts will raise the temperature of a room 10 ft. by 
15ft. by 10 ft.. approximately 1,500 cubic ft., about 15°F. in about 
one hour. Reduced to a single formula, this is 1 watt per cubic foot 
air space, equals 30°F. rise in temperature. The glowers attain their 
full heat within 15 seconds after switching on. and the wire spiral, 
which is the only part to wear out and which is placed inside a 
quartz tube, can be renewed at a small cost. The list contains 


Tue Bastian “ Picuy,” 
HEATER. 


particulars of a new pattern of Bastian heater, which has been 
christened the * Pigmy.” This uses the same amount of energy as 
a 32 c.o. carbon filament lamp and can be supplied for any lamp- 
holder. It is stated that it will keep a kettle boiling, fry bacon 
on the breakfast table, boil eggs, cook girdle cakes, keep toast and 
teacakes hot, roast chestnuts, light cigarettes and warm shaving 
water. With energy costing 6d. per unit for lighting purposes. the 
Pigmy heater will cost less than 3d. a week used half-hour a day. 
On a heating circuit for which a charge of Id. per unit is usually 
made, it will cost less than ld. per week for one hour per day. It 
is introduced as a competitor to the methylated spirit lamp and has 
become immediately popular. The * Real Red Heat" publication 
before us contains also details of the Bastain oven, kettles and sauce- 
pans, toasters and a variety of types of heaters. both in plain and 
ornamental cases, Amongst these we may mention the “G” type, 
which measures 4in. high by 12in. long by 4in. broad, weighs 24 Ib. 
and takes } unit an hour, there being two glowers. The heaters 
can be connected in series, and three or four will provide an even 
distribution of heat such as is required fora conservatory, &c. 


VENTILATING SHIPS’ ENGINE ROOMS. 


In our last issue we illustrated an interesting application of the 
open Keith: fan to the ventilation of a large underground engine 
room. We have since been shown the scheme suggested for the 
application of this fan to the ventilation of the engine rooms of large 
ocean liners, and. of course, other sea-going vessels. The adjoining 
illustration explains the proposed arrangement. The existing ven- 
tilating ducts are made use of, the down tubes being connected to a 
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common inlet immediately above the fan. The latter is provided 
with a large circular deflecting disc, which distributes the air around 
the engine room. The outlet is an open well covered by a hatch 
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SECTION THROUGH LARGE VESSEL SHOWING KEITH FAN AS APPLIED 
TO ENciNE Room VENTILATION. 


on the top deck. The air in the engine room can be changed as 
much as from 60 to 120 times the cubical contents every hour. The 
amount of energy required is comparatively small. and it is needless 
to state that the comfort of the engineers is materially added to. 


* META " FLAT SWITCHES. 


The flat type of tumbler switch is now almost universally employed 
by electrical contractors and wiring electricians. One does occasion- 
ally come across premises in which tumbler switches seem to protrude 
anything up to 4 in. from the wall. but it is some consolation to find 
that this type of switeh is gradually being consigned to the limbo 
of forgotten things. A new list 
issued by the Metallic Seamless 
Tube Co.. Wiggin-street. Bir- 
mingham. comes as a reminder 
of what ix being done with flat 
tvpeswitches. "The*' Meta " type 
switch has an overall projection 
of 1& in. in the popular 5-ampere 
type. The 10-ampere switch has 
a projection of only 2in. The 
switches can be supplied in single 
and 2-way types. and standard 
pattern double-pole switches 
mounted on teak bases with 
linked knobs can be obtained. The switches have double spring 
clip contacts and a positive action which is ensured by a brass link 
movement. An interior earthing pattern, with third terminal to 
the earth wire can also be supplied. Fuller details and prices can 
be obtained from the company on application. 


METALLIC 


SINGLE Way “ META" Fiat SwiTCH. 


FUEL SAVED IS MONEY EARNED. 
SARCO Specialities Save Fuel. 


SANDERS, REHDERS & CO., Ltd., 
108, Fenchurch Street, LONDON, E.C. 


hf 
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SPECIFY AND USE 
-——————— PJipí e" 


No Tem perature Coefficient. 
= Contains no iron. 
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Wire will not Rust or Perish. 


The only Materlal of its kind Manufactured in England. 


Used largely and Specified by the Admiralty. 


Used also by the Italian and Japanese Admiraities. 


Write for List giving Electrical Particulars of 
Ten Grades of Wire. 


WIRE. STRIP. 


"r-——— PN 


Makers : 


HENRY WIGGIN & CO, Ltd., 


GEORGE STREET, BIRMINGHAM. 


EVERETT EDGCUMBE IN PERPETUA. 


Asan eternal reminder of one of Britain's best clectrical instrument 
makers, all good electrical engineers will place on their desks the 
latest thing in calendars. It hails from Everett. Edgcumbe & Co., 
and is a cardboard model of an ironclad sector dial controller pattern 


er 


8152229 
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Everetr EDGCUMBE’S PERPETUAL CALENDAR, 


ammeter, standing on a particularly solid base. The adjoining 
illustration gives an excellent idea of the model, which is intended to 
Serve as a perpetual calendar. The dates figures are printed on a 
moveable card which can be slid up and down so as to come opposite 
the days of the week which are printed on the ammeter case. It is 


SHEET. 


BARE. COVERED. 


| Agent: LIONEL ROBINSON, 
P 3, Staple Inn, London, W.C. 


Telephone : 6323 HOLBORN. 
Telegrams : “FERRYDOM, LONDON.” 


Telephone : 6400 CENTRAL. Telegrams : '' WIGGIN BIRMINGHAM." 


only necessary to adjust the sliding card once every month to provide 
oneself with the date for the next 30 or 31 days. We understand 
that the calendar is being widely distributed. and those of our readers 
who have not yet received a copy should apply immediately for one. 
We must compliment the company on an exceedingly smart adver- 
tisement. 


SHADOWED CELEBRITIES. 


IV.—J. “ Horace B.” -5—1. 
(COPY OF REPORT TO HEADQUARTERS.) 

[s a preliminary to this report I draw attention to the attached 
erpenses slip for taxi fares. Its splendid proportions are 
accounted for by three fines for dangerous driving, and one fine 
for assaulting the police in Blackwall Tunnel. You will have 
these reports, so this “ item” is your funeral.] 

J. Horace B." appears to be the leader (ring leader would 
read too much like gas) of a band of real red heat revolu- 
tionaries. At a luncheon held recently from which the police 
and Press were excluded (I was there) these desperadoes (vide 
J.O.G.) dubbed themselves the " Point Fives,” and solemnly 
swore the awful oath of the order. Each Point Five placed his 
bare hand on a red hot plate and shouted “Exit Cas.” 
J. " Horace B." was an accessory before the fact, so he was 
excused and still remains unbranded. His inauguration of 
the Point Fives will make electricity exceedingly pop’lar. 
(Mixed gingerale please!) This reminds me that * Horace ” 
now lives in Eltham. In the digging competition in the 
vicarage garden with one equally as massive as himself, 
“ Willie " lost the match one up and two to play, and since 
then cannot face the memories of the old place. The lawn at 
the new house is reserved for " Horace " to perfect his croquet 
since he *' struck one ” at the Harrogate Convention. Eltham 
is approached from Poplar via the strictures of the Blackwall 
Tunnel and the open spaces of Blackheath. Both these 
provide a fascinating diversion from the ordinary monotonies 
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BRITISH MADE 


COUNTY | 


METAL 


LAMPS 


STRONG AND LASTING. 
Speciality—16 c.p. H.V. Lamps. 


WRITE FOR COMPETITIVE PRICES. 


THE ACTON LAMP CO., LTD. 


Works : 
AGNES ROAD, 
UXBRIDGE ROAD, 
ACTON. 
Tel. : CHISWICK 1114. 


Sales Office: 
3, STAPLE INN, 
LONDON, W.O. 


Tel. : HOLBORN 6323. 


of motoring. It is not surprising that during the “ off peak " 
hours my taxi driver confused the tunnel with the heath. 
“ Horace " did not turn so much as a hair, but he gave my 
driver the time of his life. 

I find that * Horace " is devoted to his undertaking, and is 
building up a cooking load which is already the envy of the 
other " point fives.” He makes no charge for the apparatus, 
and consequently cannot keep pace with the demand. His 
Committee will do anvthing for him and they ought to. 

* Horace" is specially celebrated for his collection of 
* Owdham " stories. 

When the L.C.C. consolidates the electric service in London. 
I recommend that " Horace" be the man selected to fill the 
post of President. K..V. A. 


WIRELESS CHINA *SUNLITE."' 


Many of our readers will be familiar with “ Sunlite " reflectors 
which have for many years been noteworthy in lighting circles. 
The Sun Electrical Co. have now decided to introduce Wireless China 
"Nunlite" Reflectors which possess many advantages. The 
retlecting surfaces are composed of white glazed china and are there- 
fore very efficient. The glazed china surface will not tarnish lor 
blacken, and dust is easily removed by a feather brush. The 
minimum of space is absorbed by the contacts, and the filaments 
of the lamps are practically continuous. The details show the 
simplicity of the reflector. Substantial solid rods are embedded in 
the china, and these socket together in plug form. Any number 
of lamp lengths required in actual! practice under all ordinary 
circumstances may be used together, there being required for each 
completed length one end-piece and one plug connector. Series or 
parallel connections are arranged for. The reflector occupies a small 
space, being only 9} in. x 1§ in. per lamp length. The illumination 
of interiors from either cornice or picture rail height is now finding 
much favour in the best class of houses. The Wireless China “ Sun- 
lite ` Retlector is particularly suitable for this work. Its narrow 
4limensions enable it to be fixed on the picture rail without being 


SwitcbeeArs COWANS L” ve 
SALFORD MANCHESTER J 


visible, while for such out-of-reach positions, the fact that it retains 
its brilliant reflecting effects, even though dusty, renders same 
superior to other types. 


OSRAMS AT THE COMMAND MUSIC-HALL 
PERFORMANCE. 


The attached interesting illustration shows the decorations and 
brilliantly illuminated interior of the Palace Theatre, London, as 
arranged for the recent. visit of their Majesties, King George and 
Queen Mary. Theentire London Press was unanimous in describing 


Lonpon PALACE DECORATED WITH OSRAMS. 


the scene as one of “unequalled splendour and a perfect harvest of 
light.” The floral decorations of the auditorium were illuminated 
mainly by Osram lamps of 25 c.p. and 32 c.p., about 2,000 being 
supplied for that purpose. The dome of flowers taking about 600 
Osrams and the centre light, composed of about 100, Osrams, were 
particularly effective. 


NEW TRADE L ITERA ER. TURE. 


INDUSTRIAL TELEPHONES.—The Adnil Electric Co. is sending out 
pamphlet. T69, which brietly describes and illustrates gas and water- 
tight telephones, bells and signalling keys; also electric hooters and 
engine-room horns. The list is concluded withparticulars of gas 
and watertight signalling systems with audible and,visible signals. 

FABROIL Pryrons.—In our last issue we described briefly this new 
type of pinion which the B.T.-H. Co. is putting on the market. The 
fullest information can now be obtained from price list 363, which 
is available from the company's head and branch offices. 

“ Wo-TANTALUMS."—We are asked to state that interested con- 
tractors can obtain framed copies of the now celebrated cartoons. 
“Selling the Tantalum Lamp” and “ Making the Wotan Lamp, 
from Siemens Bros. Dynamo Works, Dalston, We have reproduced 
illustrations of these clever drawings and would recommend all 
interested contractors who have not yet obtained copies to make 
application for them without delay. 


STARTING AND REGULATING CONTROLLERS.—We have received 
an interesting pamphlet from the Adnil Electric Co. which deals 
with starting and regulating controllers. These are for alternating: 
current and direct-current service, and may be obtained in a variety 
of styles and sizes. Theyare mainly intended for industrial service; 
and are either completely enclosed in oil baths or sheet metal casing 
The number of the list is 5024 E. 


Printed and Puhlished by GEORGH TUOEBR. at the Editorial, P 
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THE ROUND TABLE. press that the Jacket has just been approved by the Board of 
Trade, after extensive and severe tests. | 


* * * * 


v se dii em A 5 "a Fives—Exit gas, otherwise G.M.G., Birmingham Batti-Wallahs will wish God speed to their old 
fi P i à friend J. P. Kemp, who has resigned the helm at Summer-lane 
l l ; to take up that of the Para Electric Railways & Lighting Co. 
A correspondent writes us anent Billy Crawford's ham :— He leaves the old country on the 23rd inst. J. P. Kemp was. 
“ It is not true that this ham (story) came over with a hogshead born in Singapore, and doubtless the spell of the “torrid” 
of wine from Spain, for its arrival at the Westminster Palace Hotel zone is still upon him. 
x 


from the Chancellor of the Exchequer’s country was witnessed by 
several electrical men, who all agreed that the price paid for it could Theocritus B. Tomlinson, of Luxville, Baltimore 


only have been extracted from the purchaser by a Welshman, and Was filling ù á ` 
would not be a qualification for membership of the Point Fives Club.” wise phase mene A per d fn dndtelus «ret 
Very nice, but it does not disclose the source of the ham, which Theocritus B. Tomlinson was palpably upset. 

we were asked to investigate. The continuation of this delightful little ode will be found in 


* * * * July Installation News. 
* * * * 


Our old friend Mr. G. M. Boddy is appearing in a new guise. 
We reproduce his latest Pas de deux, E.C.A. and Sheffield Corporation. 
portrait, in which he is E.C.A. danseuse: ‘‘ Do you reverse ” ? 
shown wearing his life- " " " - 
saving Jacket. This Jacket Mr. G. Wilkinson, the hero of the Harrogate Convention, has 
is, we understand, a com- been presented with a gold medallion by his staff. This pre- 
cedent will, we understand, be followed by an exchange of 


plete safeguard of the life of 
the wearer. It is possible portraits by the members of the B.E.A.M.A., the L.M.E.A. 
to swim with it, and if the and the E.C.A. 

* * 


person becomes unconscious | " » 
he or she is turned on the We are asked to deny the rumour that * Toby " Anderson 


back and the head is held would have been put up for N.W. Manchester by the T.F.s 
up out of the water on a of the industry if the election had not been contested during 


* * * 


cushion. We congratulate the holiday season. 
Mr. Boddy on his enter- * * * ? 
, prise. He is, of course, still Congratulations to Mr. Hame, of York, on qualifying for 
His inclusion will still 


doing a flourishing business membership of the Point Fives. 
further mystify our Scotch friend on the J.O.G. who says: 


with metal lamps, and it is in this connection that his many 
* There is a sweet deception about these Point Fives." 


electrical friends will remember him. We hear on going to 


OSRAMS 


with 
DRAWN-WIRE FILAMENTS 


have a longer average life 


than any other lamp, and 
represent the most approved 
form of lighting for all 
situations. 


Write for'Prices and Particulars. 
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For particulars write to our Supplies Dept. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Heap Orricet CAXTON HOUSE, WESTMINSTER, S.W., 
Telephone ! Garrarp 860. Telegrams: "SigusRALOS, LONDON,” 
Supplies Dept. : 39, UPPBR THAMES STRBHT, B.C. 
Telephone: Lonoon WALL 8270. Telegrams! " Siguorog, LONDON,” 
BRANOHES : 
SHEFFIELD CALOUTTA 


JOHANNCSBURG BOMBAY 
CAPE TOWN MADRAS 


BIRMINGHAM GLASGOW 
BRISTOL MANCHESTER 
CARDIFF NEWCASTLE 


SINGAPORE 
PENANG 
RANGOON 


SYDNEY 
MELBOURNE 
TORONTO 


| MEASURING INSTRUMENTS. 


An exceptionally wide range in the way of measuring instruments 
is covered by a new catalogue just issued by the Union Electric Co., 
who are the sole agents in this country for the celebrated Hartmann 
& Braun firm. The catalogue is virtually a file carrying separate 
sections which deal with electromagnetic, moving coil, electro dyna- 
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UxioN ELectro-DyNAMOMETRIC INSTRUMENT. 


mometric, induction and electrostatic instruments. The various 
movements can be supplied in any of the now recognised form of 
cases such as round pattern, edgewise. sector dial, ironclad. The 
electro dynamometric are supplied as ampere, volt and watt meters 
and power-factor indicators, the first three mentioned being obtainable 


144 


for direct and alternating current. The reading in each case is ob- 
tained by the torque between a fixed and moving coil balancing the 
controlling torque of a spiral spring. The principle admits of a wide 
range of measurement, both on direct-current and alternating-current 
cirouits; it also confers the important advantage of placing the 


. readings of the instruments beyond the influence of current-curve 
' periodicity and temperature. The needle is air damped by means 


of a special system. We illustrate a voltmeter of this pattern, and 
the general design and arrangement of the moving system will be 
noticeable. l 

The power factor indicators are a useful type of instrument and 
are mounted in a substantial baseplate, the working parts being en- 
closed in black enamelled metal cases with nickel-plated facings and 
domed glass fronts. The readings of the instruments are independent 
of current and pressure within wide limits. so that with variable 
current and variable pressure at constant angle the same scale reading 
is obtained. The instruments can be used on single or polyphase 
circuits and are offered in four types for maximum currents of 5, 10, 
15 and 20 amperes, respectively. 

The induction instruments operate on the well-known Ferraris 
principle. Eddy currents are induced in an aluminium drum by the 
influence of a rotating field derived from the line current or pressure, 
or both, and the drum tends to rotate against the controlling ends of 
a spiral spring. The movement is supported in jewelled bearings in 
the usual way. These instruments are offered as ammeters. volt. 
meters and aperiodic wattmeters. The electrostatic instruments 
are made as voltmeters only and can be used on direct-current or 
alternating-current circuits, the latter of any frequency or current 
wave. They are listed in ranges from 600 to 1,200 volts and 6.000 
to 13.000 volts. With two series condensers there is another range 
of instruments for alternating current service only, the smallest size 
being from 7.000 to 14,000 volts. and the largest 30.000 to 60,000 volts. 
With four series condensers this range is again extended from 30,000 
to 65.000. and from 60.000 to 120,000. The first scale division in 
volts represents 20,000 volts. Interested engineers can obtain a copy 
of this useful file on application. 


NEW PORTABLE METER. 


Difficulty is often experienced in purchasing or hiring many elec- 
trical appliances on the market for cooking, heating. &c., owing to 
the consumer being unable to obtain 
current at power rates unless he goes to 
‘the expense of separate wiring. This 
difficulty is overcome by using the new 
Bastian portable sub-meter (Mounsdon 
patent No. 10,089/11), which is so made 
that it can be carried about from one room 
to another and connected in series with 
whatever appliance is used by the usual 
plug and socket. The units recorded on 
the portable meter are deducted from the 
total consumption as shown by what is 
really the lighting meter and charged for 
at the reduced rates. This meter should 
prove invaluable to station engineers and 
salesmen of small electrical appliances. 
as it entirely removes a long-standing 
grievance of the consumer on the subject 
of rates. Like all Bastian meters, it is 
suitable for direct current only. 


BASTIAN PORTABLE 
METER. 


IRONCLAD SWITCH FUSES. 


A new pattern switch-fuse (Roberts! patent) is being introduced 
by Ferranti Ltd. It is suitable for 650 volts, and for currents 
up to 30 amperes. The fixed contacts for each pole are mounted in 
separate porcelain troughs, and the whole is contained in a substantial 
cast-iron case. Fig. 1 shows the case open for replacement of the 
fuse wires. The porcelain troughs are clearly shown. The cover 
is hinged to the lower end of the case, and swings freely through 


HE ELECTRICAL COT 
METERS 
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ircquent starting is required. 


The 


$ Proprietors: 


Vies! of Interior with Doors Removed. 


[UEM 


180 deg., completely closing the case at about 60 deg. above the 
horizontal (Fig. 2). As the overall dimensions are slightly less than 
those of the case interior, it can freely enter the latter and travel to 
the vertical “ on " position. It is provided with a suitable handle 
bes on the outside. When the cover is closed to the limit of its travel, 
n the fuse-wire knife contacts enter the fixed contacts contained in the 
porcelain troughs and close the circuit. When the cover is moved 
some 30 deg. outwards the contacts separate and break circuit 


with the cover. 
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| SwrrcH FUSE. I r xem ae 


Separate main switches and fuses are not required with the 
VICKERS CONTROI, PILLAR. 


Full particulars and prices upon application. 


ELECTRIC & ORDNANCE 
ACCESSORIES Co., Limited. 


VICKERS Limited, 


Aston, Birmingham. 


VICKERS 
CONTROL PILLAR 


for the starting and (when required) shunt speed 
control and reversing of all D.C. Motors. 


Contains everything necessary for starting up, controlling speed 
and protection against overload and interruption of supply. 


ONE HANDLE ONLY IS REQUIRED. 


The Pillar is fool-proof, and as all main contacts are fitted with arc 
shields and magnetic blow-out, it is specially recommended where 


quickly, owing to the pull of the spring connecting the carrier plate 
There is a stop in the front of the box top, which 
allows the cover a travel of about 30 deg. "This stop may be sealed, 
so that the fuses are inaccessible to an unauthorised person. 
be removed when the seal is broken, and then the cover will fal 
through its entire angular range, leaving the box open and the fuses 
exposed. The service cables and house leads can be led into and 
away from the box by means of any suitable adapter. 


It may 


—— 


NEW COOKING RATES AT 
YORK. 


The electric cooking demonstra- 
tions at York, to which we have 
referred elsewhere, have been made 
the occasion for the institution of a 
new tariff for cooking purposes 
throughout thesupply area; 10 per 
cent. is charged on the rateable 
value of the house and Id. a unit up 
to an amount equal to 75 per cent. 


_ of this standing charge, the balance 


of the units at jd. A house rated 
at £24 would pay 48s. as fixed charge, 
and 432 units at 1d. would be con- 
sumed, representing another 36s., 
after which the 3d. rate would apply. 
This tariff offers considerable advan- 
tages, and should be readily taken 
up in the district. The charge, of 
course, includes energy for lighting, 
cooking and heating purposes. Mr. 
Hame is to be complimented on 
this revision of his tariff. We think 
that he hes qualified for inclusion 
among the * Point Fives." 
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NEW ELECTRIC KITCHEN, AT MARYLEBONE. 


In our last issue we gave an illustration of the interior of the 
new electric kitchen which has been opened by the St. Maryle- 
bone electricity department at York-place, London, W. The 
large range consists of two ovens each 22 in. high by 153 in. 
deep by 14 in. wide. Each oven has two regulating switches, 
one giving two-thirds and the other one-third heat. The top 
plate is nickel plated, and is 5 ft. long by 2 ft. deep, containing 
four 8 in. boiling plates and two 6 in. boiling plates. Each 
8in. boiling plate has a maximum heat of 1,200 watts and 
regulation heats of 600 and 300 watts. Each 6 in. boiling plate 
has a maximum heat of 850 watts and regulation heats of 
495 and 212 watts. Control is effected by means of series 


parallel switches. 


[“ Electrician" Photograph. 
JacksoN OVEN AT MARYLEBONE Nkw KITCHEN. 


_ Une grill over the right-hand oven, 26 in. wide, 11 in. deep, 
is arranged in two sections, each controlled by a separate 
switch. The space between the hot plates on the left-hand 
side and corresponding oven is enclosed as a hot cupboard. 
Inserted between the ovens is a hot cupboard 14 in. wide, 
154 in. deep by 13 in. high. At the back of the range is fitted 
a rapid water boiler capable of giving 3 pints of boiling water 
in four minutes. The draw-off tap is brought out to the front 
of the range. Each piece of apparatus is separately fused and 
a lamp is provided for indicating purposes. 

The entire range was manufactured by T. & J. Jackson. We 
are indebted to Mr. H. H. Holmes for the above details, and in 
order to make the design of the oven quite clear we again 
reproduce the interior view of the kitchen. 


i SIMPLEX CONDUITS Lp., 


Garrison Lane, BIRMINGHAM. 

| Manufacturers of— 

CONDUITS, CABLES, ACCESSORIES, FIT 
TINGS, MOTORS, ELECTRIC HEATING 
AND COOKING MATERIAL, &oc. 


— 
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NEW SHADES AND REFLECTORS. 


“With the coming of the low candle-power high-voltage metal lamp 
a distinct change is taking place in the design of shades. The extra 
long type of shade is gradually being replaced by pretty designs in 
bead. metal and silk. The bead shade deserves to enjoy a wide 
popularity, because it complies with artistic requirements of the 
most exacting kind. It is photometrically correct, and, what is 
perhaps most important. mechanically sound. Also it must not be 
overlooked that it can be easily cleaned. Messrs. Siemens Bros. 
Dynamo Works new list of shades and reflectors contains two pages 
devoted to bead and Justre shades which will bear close study by 
electrical contractors. YWe reproduce three of the prettiest of the 


SIEMENS New BEAD AND CRYSTAL SHADES, 


designs. The shades are comparatively inexpensive, and we suggest 
that they offer a new feature to contractors in putting forward the 
advantages of electric lighting. A number of other designs of shades 
are dealt with in the list, and among these the designs for table and 
floor standards are very pretty. A copy of the list (D5) can be 
obtained on application to the company at Dalston. 


ELECTRIC COOKING IN THE PROVINCES. 


Several provincial districts have been active during the past week . 
with electric cooking demonstrations, exhibitions, &c. "' Tricity h 


CooKING EXHIBITION AT YORK. 


The “Tricity” Silver Medal Certificate is on the right of the 
illustration. 


Grogan has succeeded in converting the sceptics of the Potteries 
at a special demonstration at Stoke-on-Trent Town Hall on Thursday 
last, 25th ult. At Burton-on-Trent Flower Show, Wednesday and 


REYROLLE WALL PLUGS 


For Portable Machines, Lights, &c. 


Pamphlets 114, 122, 88 and 45 give all particulars 


WORKS— 
HEBBURN-ON-TYNE, ENGLAND 


46 


b 


2 
{ 
| 

| 

) 


147 


< 


$ rra 


Thursday, the 31st July and Ist inst. “ Tricity " apparatus was in 
charge of a special lady demonstrator, Grogan being busy at York 
at the Royal Sanitary Congress Exhibition. This has been a most 
imposing affair, and Mr. J. W. Hame, the city electrical engineer, has 
taken every advantage of the opportunity to bring electric cooking 
to the notice of the public. The local gas company has also faced 
the “ Tricity ” show at the other side of the gallery with a special 
exhibit of its own. Presumably this is the last public exhibit 
which it will make as a gas company. as we understand that the 
York City Corporation is on the point of purchasing the undertaking. 
It is rather a pity, for the money could have been applied to the 
development of the electricity undertaking with a view to allowing 
the gas concern to gradually depreciate and ultimately to disappear 
altogether. York would then have established a valuable precedent 
which might have been followed in other parts of the country. 
Grogan had the honour of showing His Royal Highness Prince 
Arthur of Connaught, who opened the show on Saturday, 27th ult., 
round the ‘Tricity’ exhibit. At the moment of going to press we 
hear that the York Corporation has been awarded a silver medal for 
“Tricity” cooker display, also a silver medal for the educational 


value of its exhibit. 
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BATTI-WALLAHS ON “THE ALDE." 


— seemed 


To-morrow the annual summer trip of " The Alde" will 
commence with “ thirteen " good Batti-Wallahs aboard. This 
fateful number has been reached by the late arrival of Mr. 
Beevor who, by reason of his mass, starts somewhat slowly and 
takes time to arrive. The bunk accommodation had been 
made up when Beevor's acceptance came along. The ad- 
joining plan will give some idea of the arrangements and, we 
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PLAN or THE Goop SHIP ‘‘ ALDE.” 


understand, on going to press, that Beevor will be accommo- 
dated in the pantry. While he may not object, the rest of the 
party, perhaps, will, though we suggest that Beevor’s position 
in that part of the ship will counteract the magnetic influence 
of the other members of the company on the compass. We hope 
that the trip will be favoured with fine weather and that all 
aboard will observe the third commandment. So far as we are 
aware there is no case on record of any Batti-Wallah having 
broken the eleventh. The anthem of the order will be chanted 


morning and evening (by request). 


“Telephones \\| 
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NORTH \ WOOLWICH: 


SHADOWED CELEBRITIES. 
___* Dr. G. L. 99 


Tey cae new filaments, by reason of its very monotony, 
ought to drive a man to excesses of some kind—either in labour 
or pleasure. With Dr. G. L. I found that it has simply improved 
his style at bowls. I do think that Brimsdown is not the place 
to send a man who is little short of a genius on filaments. Per- 
haps it 1s that the further one goes into the wilds the better the 
filament one invents. Dr. G. L. seems to prove it so. He just 
revels in filaments. What he does not know about them would 
not be worth much in a court of law. I discovered that he shad 
discovered the J. & H. patent in quite the early days of the art 
of filamenting and to greater advantage than some of his 
contemporaries. Dr. G. L.'s latest discovery is Wirum, the metal 
which, when drawn into wire filaments, will not crystallize after 
being incandesced for long periods in an exhausted bulb. He 
is very proud of his new offspring and his enthusiasm is 
shared by his commercial sponsors, the Brimsdown Lamp 
Works. The name has caught on, too, but this fact does not 
disturb the equanimity of Dr. G. L. From his movements 
I imagine that, like all inventors, he is already anxious to go 
one better. I cannot understand how the man keeps such an 
even temperament when he is constantly on the wiggle-woggle 
of filamenting, but he manages it, and apparently without 
effort. 

I recommend that a solid Wirum bust of the Dr. be presented 
to the Illuminating Engineering Societ y. K. V. A. 


UNIT TEST SET. 


This testing set has been designed by Elliott Bros. with a view to 
providing an instrument of precision which can be used either as an 
ammeter or a voltmeter on direct current only. The set is listed as 
a number of separate “ units " so that any range or combination of 
ranges may be selected. Although it is readily portable by fitting 
the various units in a leather carrying case. it is offered more as a 
laboratory form of testing set. The volt resistances and the shunts 
are all separate, the former being wound in wire of negligible tem- 
perature coefficient, whilst the latter are of manganin. Amongst 
other special features the following may be mentioned. The set is 
light. compact and accurate; only ranges actually wanted need be 
purchased, as additional ranges can be added without the instrument 
being returned to the factory ; external zero adjustment is provided. 
also knife-edge pointer and anti-parallax mirror; patent tempera- 
ture compensator is fitted, making the ampere reading independent 
of temperature variation ; shunts are all adjusted to definite volt fall 
and can be used as standard resistances ; all parts extremely light. 
thus reducing wear on pivots. &c., to a minimum. 

The movement is of the moving coil type, dead.beat, the springs 
and magnets being well aged to secure permanency of calibration. 
The jewels are specially selected and the pivots made of special steel. 
hardened, ground and polished. The movement is mounted on a 
highly polished teak base with stamped metal cover. this latter being 
fitted with bezel glass over the movement; it is bronzed bright 
copper relief. Unless ordered specially with leather case the instru- 
ment is sent out in stained whitewood box with carrying handle. 
Section G of the company’s list gives full details and prices. " 


EXCELLO 


FLAME ARC WITH UNIQUE 
TWO YEARS’ WARRANTY 
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Can we_add your name to the list ? 
Mr. A. S. Blackman (Sunderland). 
*Mr. J. Horace Bowden (Poplar). 
Mr. W. H. Cooke (Luton). 
Mr. C. 8. Davidson (Barnes). 
*Mr. J. W. Hame (York). 
Mr. E. R. Hill (Reading). 
Mr. T. Roles (Bradford). 
Mr. A. H. Seabrook (St. Marylebone). 
Mr. H. F. Street (Southampton). 


We shall continue to publish the above list until the number 


of the ^ Point Fives " reaches 21. 


g * Not vet branded. 


INDIRECT LIGHTING IN INDUSTRIAL PREMISES. 


It is interesting to note that the B.T.-H. Co. have’ recently 
developed a line of indirect fittings which, while giving the 
same efficient lighting results as 
their well-known “ Eye-Rest " 
system. are more suitable to 
industrial conditions. The fit- 
| 6 tings comprise a plain metal 
AR E S, i bowl, with an interior reflecting 
ES, surface, suspended by chains 
from a ceiling plate. The lamp 
is płaced vertically inside the 
bowl, and the light is thrown 
directly to the ceiling, whence it 
is reflected downwards. The 
fittings are supplied, in both 
extensive and concentrating 
tvpes, and in three sizes to 
take a 60-watt, 100-watt or 300- 
watt Mazda lamp. They are 
durable, efficient and cheap, and 
provide an excellent and in- 
expensive means of converting 
wasteful and | uncomfortable 
lighting installations into some- 
thing more in keeping with 
modern ideas. Shop, office and 
factory owners who are interested 
in this matter are advised to 
consult the British Thomson- 
Houston Cos illuminating 
engineers. Although they do 
not carry out the actual in- 
stallation, they are willing to 
co-operate with contractors in 
the preparation of specifications 
and the supply of efficient 
lighting data. 


The ALUMINIUM CASTINCS Co., 


GREENOCK., Ltd., 


ALUMINIUM CASTINGS OF ALL KINDS. 
MACHINE MOULDING. FINE FINISH. 
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INpiRECT LiGHTING UNIT FOR 
FACTORIES. 
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for Every Conceivable Operation 
Pavement, London. Works-Bedford. 


How Mr. Heath Robinson embellished the front cover of the 
Convention Number of the ‘Canadian Electrical News." The 
original is in white and green. NI 


DOUBLE HELICAL GEARING. 


The tendency to employ high-speed machinery in electric 
power stations has created a demand for an efficient form of 
speed-reducing gear. The condenser auxiliaries are frequently 
driven by either electric motors or small steam turbines, and 
nothing is more annoving in a station than to hear the con- 
stant noise of gearing. The problem has been tackled bv 
engineers, who in recent years have succeeded in producing a 
type of gearing which is much more silent, and consequently 
far more efficient than those turned out some 10 or 15 years ago. 
The secret of this success is specialisation. A number of firms 
have approached the subject solely from the point of view of 
organising a factory from which gearing would be the only 
product. The Power Plant Co. are among the firms who 
undertook this special work, and they have been successful in 
carrying it to a practical issue. 

The most recent publication of this firm is one in which the 
applications of double helical gearing to power-station services 
are dealt with in detail. It is pointed out initially that such 
machinery as cranes, conveyers, transporters, hoists, chain 
grates, automatic stokers, economiser scrapers, reciprocating 


The ALUMINIUM CASTINGS 00., 


GREENOCK. Sei 


“SOLAR” PURE CAST ALUMINIUM 
.COOKING UTENSILS. Write for Catalogue. 
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AUTOMATIC BATTERY CUTOUTS 


RECORD'S PATENT. 


LT. 


Chief Points are:— 
DIFFERENTIAI, ACTION. 
ONLY TWO TERMINALS TO CONNECT. 
NO PERMANENT SHUNT COIL. 
MAGNET CAN NEVER DEPOLARISE. 
HANDSOME CASE. 


Gompetitive Prices :— 
30 Amps. 50 Volts £3 5s. 


50 , 50 , £3 12s. 
Liberal Discount to the Trade. 
Further prices and particulars see List C1. 


THE RECORD ELECTRICAL COMPANY, LTD. 


London Office, "Phone, R Works, "Phone, 

Caxton House, 3057 e Mc Broadheath, 164 

Westminster, S.W. Victoria. Manchester. Altrincham. 
Codes: A.B.C. 5th Edition; and BENTLEY'S. 


Agents for Ireland :—The Hurst Electric Manufacturing Co. of Belfast. 


feed pumps, deep well pumps, reciprocating air pumps, and 
large circulating pumps for condenser plant all require totally 
enclosed reduction gears. The machinery in the boiler house 
is constantly run in an atmosphere which is largely charged 
with dust and dirt. As it is absolutely essential that some 
form of gearing should be employed, the life of this gearing will 
be considerably increased if it is designed to exclude this dust 
and dirt from the working surface. The double helical gearing 


Fic, 2.—S»EED. 
lNOREASING GEAR. dan sacr cori 


of the Power Plant Co. is now well known in the engineering 
world, consequently it needs no description. According to the 
publication to which we have already referred, it may be 
employed in a single reduction form for ratios up to 20 to 1. 
For ratios between 20 to 1 and 60 to 1 double-gear reductions 


Fic. 1. —GEAR DRIVE BOTH 
SIDES OF MOTOR, 
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When you buy a ‘“Scholey”’ 
Motor, you purchase an ALL 


BRITISH Machine . . . a . 


and yet the cost of a ‘’ Scholey " Motor 
is extremely low. Then again, the ini- 
tial outlay is the only outlay—irritating 
expenses for “‘ Repairs" are unknown 
where ‘‘Scholey’’ Machines are in- 
stalled. Ask us to quote for your next 
requirements—and remember that we 
will estimate for a British-made Motor, 
Guaranteed and upheld: for a stipulated 
period, 


New Catalogues are ready, and 
copies are at your disposal— 
kindly write for them. 


Scholey & Co., Ltd., 
. 151, Queen Victoria St., LONDON, E.C. 


must be used. In both instances they are offered with the 
gears totally enclosed in substantial cast-iron cases, which are 
kept charged with oil or grease according to the speeds em- 
ployed. Sometimes it 1s necessary to take shafts out from the 
double reduction gear to drive from each side a centrally 
arranged motor. We illustrate one of these gears in Fig. 1. 
Sometimes centrifugal boiler feed pumps are used which re- 
quire to run at speeds of 2,000 to 3,000 revs. per min. If a 
motor cannot be obtained to run satisfactorily at this speed, a 
speed-increasing gear similar to that illustrated in Fig. 2 is 
recommended. The gear spindles are provided with extra 
long bearings of a self-oiling type, and the gears themselves 
run in an oil bath. 

Reciprocating aif pumps represent a type 
of drive in which the wear on straight cut 
gears working with raw hide pinions has been 
proved to be very excessive. The Power 
Plant Co. recommend that air-pump gears 
should be provided with heavy rims and en- 
closed in substantial cast-iron cases, the cases 
to be arranged for bolting to the pump 
frame, and should have an outer bearing for 
supporting the motor shaft end beyond the 
pinion. Where single throw pumps are used 
balance weights are recommended for the 
gear wheel. The new Power Plant booklet 
(List No. 4) is of considerable importance to 

' station engineers, and we would recommend 
them to obtain a copy at an early moment. 

In addition to the descriptive matter and 
illustrations there are two useful tables which 

give the maximum outputs and principal dimensions of 
standard single and double reduction gears. The list is well 
printed and the illustrations have been selected from a large 
number of examples of gears which we understand are in 


actual use. 
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MCKEEN RAIL MOTOR CARS. 


We have received an interesting publication from the McKeen 
Motor Car Co.. Omaha, U.S.A.. which describes a form of direct- 
driven rail motor car. The adjoining illustration taken from the 
booklet shows the six-cylinder 200 H.P. petrol engine mounted trans- 
versely on the four-wheel truck and driving back on to one of the 
shafts through a 5 in. link chain. The motor runs'at 400 revs. per 


McKeen Rait Motor Drivine EQUIPMENT. 


min. and a two-speed and differential gear are provided on the driving 
The car is 55 ft. or 70 ft. long according to requirements, and 


axle. 
of this the driving equipment occupies 13 ft. 8 in. A wedge-shaped 
end is presented to the air so as to reduce resistance and incidentally 
reduce the petrol consumption by 40 per cent. The total weight is 
68.000 Ib. There is seating accommodation for 75 passengers. Petrol 
is carried in a seamless steel tank, and is delivered to a small 
auxiliary tank in the engine room, from which it flows by gravity 
to the carburetter on the engine. "The total capacity of the tank is 
120 gallons. A water circulation is provided for cooling purposes, 
consisting of a rotary circulating pump. cooling coils, car-heating 
coils and expansion tank, The car is lighted with acetylene from 
a specially-designed generator with regulator, gauge, &e. The car 
is heated bv jacket water from the engine. As a direct-driven rail 
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ARMSTRONG, STEVENS & SON, L 


WHITTALL STREET, 


BIRMINGHAM. 


PRICE LIST ON APPLICATION. 
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CHINA *SUNLITE."' 

bs 

We published a preliminary announcement last week that the Sun 
Electrical Co. were putting their well-known “ Sunlite " reflectors on 
the market with a china base. We are now able to illustrate the 
reflector and end-fixing piece and plug connector which is used in 
connection with this illumination material. It is possible to plug 
the lengths of china reflector into each other, and the lamps can be 
burned in series or parallel as required. In each case the proper end 


‘“SunLitTE,” RrErLkcron, Exp PIECE AND. END CONNECTOR. | 


pieces. right and left hand, must be used. These are slotted on the 
right-hand side. To assist in distinguishing the different pieces they 
are wrapped in red and blue paper The operation of connecting-up 
is practically confined to the placing of the flexible cord into the 
terminals of the plug connector. The company's new list gives full 
instructions for fixing and also composite examples to facilitate 
ordering. Either metal or carbon tubular lamps can be used with 
this pattern of reflector. Interested electrical contractors should 
obtain details so that they can make use of the most recent form of 
material for shop-window and show-case lighting. 
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LECTRIC HEATERS 


Guaranteed © YEARS 


LONDON SHOWROOMS: 9, Newman Street, Oxford Street, W. 
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The BRITISH PROMETHEUS CO,, Ltd. 
Salop Street Works, BIRMINGHAM. | 
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THE ROUND TABLE. 


Grogan is on holiday, but his J.O.G. is being sent on to him. 
* * * * 


Hornby has been back from Canada some weeks now but 
we are still waiting for the man who can imitate his laugh. 
* * * * 


Haydn T. H. and a select party will shortly embark on the 


i" " for a little voyage. Candle feet wholly prohibited on 
eck. 


* * * * 


The rumour that Mr. V. Zingler, the newly appointed manager 
of Ozonair, Ltd., will not need a seaside holiday this year is not 
confirmed. | 

* * * * 

The Batti-Wallahs had a swimming time over the week-end, 
yet not one of them went wholly over the side of the “ Alde.” 
One of the survivors relates his experiences on another page. 

* * * * 


The B.E.A.M.A. can claim credit for at least one unique 
achievement. It has brought together at the round table 
competitors who had previously been seen seldom or ever in 
company. 

* * * * 

The send-off to J. P. Kemp at Birmingham was a most 
enthusiastic affair. There was a dinner with table arranged 
horseshoe fashion. ‘ Alec" Wood in the chair and J.P.K. 
and Foulds to right and left ; Gower and Crawford being the 
" eroupiers," The company numbered 50 odd and included 
^ Reggie " Morcom, “Standard " Barralet, Milns, Armstrong 
and all the Birmingham “ bhoys.” Kemp sang songs in his 
inimitable fashion, there were recitations and finally the pre- 
sentation of a gold watch to J.P.K. and a gold bangle for Mrs. 


OSRAMS 


WITH 
DRAWN-WIRE FILAMENTS, 


REPRESENT 
the Highest Standard of 
EFFICIENCY, STRENGTH, 
DURABILITY, ECONOMY, 


Write for supplies of attractive 
advertising literature. 


Kemp. Altogether a most pleasing function and one of which 
the principals will cherish fond memories. We wish them 
God-speed and every success in the new land across the seas. 


C.T.S. PICTURE BOOK. 


Central station engineers and electrical contractors with large 
families should make early application for the C.T.S. Picture Book. 
This contains 14 inimitable sketches by McBean portraying the value 
of C.T.S. for every conceivable purpose. The pictures are 7 in. by 
5in. and wonderfully clearly reproduced. We have selected the 


Pt STHELENS 
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most seasonable of the series, and feel sure that our readers wilf 
appreciate its many good points. It only remains for them to sample 
C.T.S., for the slogan of the St. Helens Cable & Rubber Co. says: 
“ It is better to be safe than sorry." To avoid disappointment we 
again would say apply early for the C. T.S. Picture Book. ;, , 4$ 
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SIEMENS 


THREE-PHASE 
INDUCTION MOTORS 


THIS MOTOR IS OF THE PROTECTED TYPE, 
WITH SQUIRREL-CAGE ROTOR. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Heap Orricz1 CAXTON HOUS 2, WESTMINSTER, S.W. 
Telephore: Gerrard 860. Telegrams! " SigusRALOS, Lowpow," 
Supplies Dept. : 39, UPPER THAMES STRBBET, B.C. 
Telephone: Lonoonw Watt 8270. Telegrams! “‘Stsuotor, Lowpon.” 
BRANOHES : 
SHEFFIELD CALOUTTA 


JOHANNESBURG BOMBAY 
CAPE TOWN MADRAS 


BIRMINGHAM GLASGOW 
BRISTOL MANCHESTER 
OARDIFF NEWCASTLE 


SINGAPORE 
PENANG 
RANGOON 


SYDNEY 
MELBOURNE 
TORONTO 


THE “ POINT FIVES.” 


Can we add your name to the list ? 


Mr. A. S. Blackman (Sunderland). 
*Mr. J. Horace Bowden (Poplar). 
Mr. W. H. Cooke (Luton). 
Mr. C. S. Davidson (Barnes). 
*Mr. J. W. Hame (York). 
Mr. E. R. Hill (Reading). 
Mr. T. Roles (Bradford). . 
Mr. A. H. Seabrook (St. Marylebone). 
Mr. H. F. Street (Southampton). 


We shall continue to publish the above list until the number 
of the “ Point Fives " reaches 24. 


*Not vet branded. 


CREDO. 


— 


I believe in the stuff I am handing out, in the firm I am 
working for, and in my ability to get results. I believe that 
honest stuff can be passed out to honest men by honest methods. 
I believe in working, not weeping ; in boosting, not knocking ; 
and in the pleasure of my job. I believe that a man gets what 
he woes after. that one deed done to-day is worth two deeds to- 
morrow, and that no man is down and out until he has lost 
faith in himself. I believe in to-day and the work I am doing. 
in to-morrow and the work I hope to do, and in the sure reward 
which the future holds. I believe in courtesy, in.kindness, in 
generosity. in good cheer, in friendship, and in honest competi- 
tion. I believe there is something doing somewhere for every 
man ready to do it. I believe I'm ready—-ight now !—Elbert 


Hubbard. 
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«ORACORE" SOLID BITUMEN CABLES, 


Owing to the extended us» of twin bitumen cables, especially in 
mines, Messrs. Glovers have made certain improvements which enable 
them to apply their solid type of construction, which has been in 
successful use for several years in their patent solid three-core 
vulcanized bitumen cables, to the twin type of bitumen cable. 

Up to the present time the mechanical pressure between the cores 
of bitumen cables has necessitated the use of fibrous coverings, i.e., 
tapes and braids over the insulation of each core. In modern mining 
work the elimination of such fibrous or moisture-conducting cover- 
ings from the interior of an otherwise non-hygroscopic cable has 
become a necessity. Glovers’ '* Cracore " solid bitumen cable over- 
comes this disadvantage by laying the bitumen ‘insulated cores on a 
central cradle of bitumen compound shaped to a suitable section to 
receive them. The mechanical pressure between the cores, instead of 


Virw or '* CRACORE" CABLE. 


being concentrated along the line of contact, is well distributed over 
the surface of this central cradle. Thesupport afforded by the fibrous 
coverings above mentioned is thus dispensed with, and, by applying 
a ribbed sheath of bitumen overall, the advantages of a solid three- 
core bitumen cable are secured. The overall diameter of a twin 
solid bitumen cable of ** Cracore”’ construction is not greater than that 
of any twin bitumen cable of equivalent carrying capacity having 
taped or braided cores. The illustration shows the complete con- 
struction of a twin bitumen cable of the patent ‘‘ Cracore " type and 
its special features will doubtless secure the approval of mechanical 
as well as electrical engineers. 

Glovers’ ‘‘ Cracore " solid bitumen twin cables are supplied in all 
sizes down to and including 7/20 S. W.G. This form of construction 
may also be employed in the manufacture of multicore cables, 
especially of the smaller sizes, say from 7/16 S.W.G. to 7/20 S.W.G. 


MAZDA MUSIC HALLS. 


Nowadays, a music hall, if it is to retain its patronage, must, be 
brilliantly lighted. The introduction of the metal lamp made it 
possible to do this without increasing the consumption of electricity. 
In battens and footlights carbon lamps were often retained, owing 
to the breakages with squirted filament lamps. The Mazda drawn- 
wire lamp has now removed this limitation, and the following 
amusing piece of evidence as to the suitability of the lamps for 
theatre-stage lighting will be read with interest. 

A certain theatre has about 400 40-watt Mazdas in use as stage 
border lights, footlights and sidelights. The durability of these 
lamps was seriously tested at a recent performance, when a Cor- 
pulent weight-lifter indulged in the pastime of lifting artillery 
waggons and cannon ba!ls and dropping them on to the stage floor. 
Before the performance took place the stage electrician invited the 
representative of the lamp manufacturers to be present at what he 
supposed would be the destruction of all his lamps. 

The prophecy was not fulfilled, and, in fact, during the 21 per- 
formances of the strong man, only two lamps, or one-half of ] per 
cent. of the total lamps installed, were broken. Two recent Mazda 
music-hall installations are those at the Empire and Alhambra 
Theatres in Leicester-square, London. The Alhambra employs 
some 2,000 Mazda for stage and auditorium lighting, and the same 
number are in use at the Empire. In addition to these two famous 
music halls there are some 50 other theatres in the London area, 
including the “Oxford” and * Tivoli” using Mazda lamps. The 
time may not be far distant when the song in the Empire Revue 
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The British Aluminium Co., Ltd., 109, Queen Victoria St., London. 
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With our increased manufacturing facilities and extended stocking accommodation, we are in a 

position to guarantee prompt execution of all orders for Kettles, Jugs, Hot-water Urns, 
Saucepans, Stew Pans, etc., etc. 

Our Catalogue, F.95, gives full particulars of our comprehensive range of apparatus. 


The life of every utensil is guaranteed for twelve months, and with ordinary wear and tear it 

may be taken as anything from five years upwards. Thousands are sold every month, and, 

apart from apparatus burnt out and damaged by the user, only two cases can be traced of 
utensils returned to the works for repairs. 


Our prices are competitive, and the workmanship and finish is of the best. 


WWUM MPH 


Ask for Catalogue F.95' and a ‘Supply of Advertising Literature. 
The ELECTRIC & ORDNANCE ACCESSORIES Co, Limited, 


Aston, Birmingham, 


ELECTRICAL PLANT. 


VICKERS 
| 


Motors and Generators = Turbo Alternators., . . Patent Reversing 
of every Rotary Converters. Drive for 
description. . . Motor-Generators. Planing Machines. 


Vickers 3-Phase Totally Enclosed Induction Motors, 
Squirrel Cage Type with Ribbed Covers. i 


RIVER DON WORKS, | 


VICKERS Limited, SHEFFIELD. 


Pd 


SUPPLEMENT to '' The Electrician," Augast 9, 1912. 


| TESTING SWITCHBOARDS « RESISTANCES 


| 454 


| 
WE MAKE A SPECIALITY OF | | 


BOTH FIXED AND PORTABLE. 


TEST BOARDS, | 


Prices quoted on receipt of particulars. 


ISENTHAL & CO. ce». ». Denzil Works, Neasden, London, N.W. 


Contractors to the Admiralty, War, India, and Colonial Offices, &c. 


* TERROID." 


À new svstem of wiring 1s being put on the market by the 
Western Electric Co. It is known as " Terroid.” In the 
" Terroid " system the wire consists of an insulated conductor 
of standard make, to the outside of which is attached a return 
conductor—having a lower or no insulation—in such a way 
that the two can be readily separated for local distribution. 
This combined conductor costs substantially less than two 
Insulated wires of similar carrving capacity (Figs. 1 and 2). 
The electrical circuit is completed in the principal conductor 


a -—— — - 


down of the supply. This system fell into disuse before the 
general introduction of iron and steel conduits. The“ Terroid" 
system combines the principal and the return conductors in 
one, thus preventing this casual earthing. For conduit work 
the combined wire is smaller than two insulated wires; pipes 
used are therefore smaller and the cutting away of walls and 
woodwork to allow of the passage of the tubes—a very im- 
portant factor—is considerably reduced. No special tools are 
required to carry out the work. It can be used for the exten- 
sion of an existing installation as readily as for a new one. It 
is applied to either alternating or direct current. It is equally 


Fic. 1. —Suow BUARD DISPLAYING CONNECTIONS OF **TEuR2oID" WIRING. 


through the fuses and switches to the lights. motors or other 
current-consuming devices and back by the "return " or 
earthed conductor. The principle adopted is, of course, not 
new. In the public supply of electricity with the three-wire 
system “the middle wire” is always " earthed "—s0metimes 
through a resistance to facilitate testing—and current at and 
up to 250 volts’ pressure used by consumers returns by l the 
middle wire.” The insulation on the return conductors within 
a consumer's premises is desirable only in order that the supply 
authorities may re-balance their circuits if necessity arises from, 
sav., an alteration in the current supply required in the imme- 
diate neighbourhood. For private installations a separate 
bare conductor acting as a return wire has been in use for more 
than 20 vears. It was generally run in soft metal pipes, but 
frequently without protection, and in either case was liable to 
breakage, causing the passage of electricity through unknown 
media, often resulting in electrolytic action as well as break- 


Fia. 3.— CoNNECTIONS aT BACK 
or Fuse BOARD. 


Fra. 2.—“ TergoiD ” 
WIRE. 


applicable to installations in conduits or casings, or for open 
wiring. 

During the past few years the cost of indiarubber-covered 
cables has become so high that economy in their use means à 
substantial reduction of first cost. The “ Terroid " system 
enables a sum varying from 20 per cent. for an installation In 
steel conduits to nearly 40 per cent. in the case of an open 
wiring job to be saved. For power systems involving the d's- 
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tribution of heavy currents the economy is marked. The 
specification for this earthed return system has been accepted 
by one of H.M. Public Departments and the wire is now in use. 

" Terroid " wires are installed in exactly the same manner 
as in a double insulated system and no special arrangements 
are required. The return conductor can be readily cut away 
from the insulated wire. where branches are made to switches, 
the bare wires being soldered together. Only single pole fuses 
and switches are used and these are placed on the insulated 
wire. Behind fuse boards and main switch boards it is best to 
connect all return wires together on a metal strip or 'bus bar. 
as shown in Fig. 3. If current-carrying parts are exposed 
behind fuse boards, care must, of course, be taken that the bare 
wires cannot cause a short circuit. | 

The system conforms in every particular to the I.E.E. Wiring 
Rules, Home Office and Board of Trade Regulations, Phoenix 
Fire Office Rules, &c. No special fittings are required in con- 
nection with “ Terroid " wiring, when used with the earthed 
concentric types of electric light pendants, portables and other 
fittings. “ Terroid " wire is manufactured in accordance with 
the C.M.A. standards. The Western Electric Co. will be glad 
to give advice concerning any installation, on application. 


SHADOWED CELEBRITIES. 


[COPY OF REPORT.] 

VL—* E. L. H." 

` To sales manage the Manchester office of a large manufac- 
turing concern must be a strenuous and diverting occupation. 
" E.L.H." makes it both. My perspiring efforts to keep up with 
him during a straight 12 hours give some slight impression of 
his ability to sell turbo-generators, motors, winders, switch- 
gear and wires and cables, not to forget Stannos and acces- 
sories. * E.L.H." can handle a trunk call, the office inter- 
phone, the replies to the morning mail and an interloping 
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journalist all in one breath. He is not merely satisfied with 
selling. I observed him watching with delight the overloading 
of one of his turbo-generator. sets. He patted the machine 
wattmeter almost as if it liked it. 

At the end of the day his capacity for tantalums becomes 
almost alarming. " How many to-day, H ?” his friends 
ask him, and the answer comes pat in hundreds or thousands 
as the (packing) case might be. At golf his control over the 
English language was a marvel; it would have done credit to 
a Glasgow baillie. He seemed specially good on rush jobs and 
breakdowns (of his competitors’ machines). He has many 
interesting. not to say illuminating, reminiscences of South 
Wales, both in prose and verse. ' a 

For his work as a poet ind parodist, E.L.H. should be 
awarded the triscuit. He seems to occupy the summit of 
fame in this regard. His verses and songs have delighted 
many audiences, publie and private, but very few of them 
have yet appeared in cold print. One of his best efforts is an 
ode to the late Dr. John Hopkinson, written in '98 after the 
tragedy of that great pioneer's death. E.L.H. has a good 
reputation for his “‘ Under the Circumstances ” songs. [It 
seems to me that there would be a good demand for these 
poems and songs in book form. I prophesy that the first 
edition would be sold out inside a week.] 

If the industry should decide to run an Electrical Poet 
Laureate, there is at the moment no other man beside E.L.H. 
to qualify for the post. — K. V. A. 

q—É—————É 
WIRELESS APPARATUS. 


Those of our readers who are interested in small amateur wireless 
stations should make early application to Messrs. A. W. Gamage, 
Holborn, London, E.C., for a copy of their new catalogue of wireless 
apparatus. With their customary enterprise in associating them- 
selves with the latest scientific developments. Messrs. Gamage have 
opened a new department in which wireless apparatus can bs 
obtained. 


SUPPLEMENT to “The Electrician," August 9, 1912. 


Adams M“ C! I3? Balfour House, Finsbury Pavement, London. Works-Bedford. 


156 


W 
“My 
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B.T.-H. SMALL MOTORS. 


——— 


The'inereased production of small motors is having an influence 
on their selling price. Similarly the increased use of small motors is 
tending to reduce the charge for energy and the net result is to 
increase the demand for these tiny machines. The B.T.-H. Cos 


ipm 5 - 


B.T.-H. A.C, MoroR with Enp Cover REMOVED. 


has just prepared a special list in which the applications of small 
pattern motors are described in detail. The machines referred to 
range in output from 4, H.P. to ] H.P., and are obtainable for alternat- 
ing-current and direct-current circuits. The former can be either 
shunt, series or compound wound ; the latter are of the squirrel cage 
inductionltype. No starters are required, and the two- and three- 
phase machines will start up against full load. The single-phase 
motors are fitted with starting coils, and can be run up light. If 
required, a centrifugal clutch can be fitted so as to take up the load 


B.T..H. SuíarL D.C. Moror. 


gradually. The starting coils are automatically short-circuited as 
soon as the motor reaches full speed. Machines are listed protected 
and totally enclosed, and can be obtained in a great variety of styles 
and sizes. The illustrations showing the applications of the motors 
are;very interesting. Amongst the machines driven we may mention 
a motor-operated humidifier, a vacuum cleaner, a cinematograph film 
perforating and printing machine, an envelope opener, an ice-making 
machine, a four-throw air pump, and a special marking machine. The 


list illustrates a 1 H.P. motor running at 1,800 revs. per min. fitted 
with a buffing and grinding attachment which is mounted on the top 
of the motor case somewhat after the style of a back-geared motor. 
The drive is by belt and there is a driving wheel at one end of the 
spindle and a tapered end at the other for the attachment of buffing 
wheels. 


E Ef. puteo ne ees a ou 


SEAMLESS STEEL TUBING. 

We understand that the Record Electrical Co. has taken up|the 
agency for Ellwood Ivins’ Tube Works, Philadelphia, Pa. The range 
of tubing offered by this factory is graphically shown in the adjoining 
illustration. The makers state that these tubes are of accurate 


diameter throughout their length and can be micrometered anywhere. 
The smallest tube is made to supply the needle in a hypodermic 


DIFFERENT SIZES UF SEAMLESS STEEL TUBE. 


syringe. This is the lower limit, and the larger sizes can be supplied 
up to 4 in. or more in diameter. The material can be tool steel. low 
carbon steel, copper. brass, aluminium and almost any other metal. 
A price list of this interesting tubing can be obtained from the Record 
Electrical Co., Caxton House. Westminster, London S.W. 


LONGEVITY ELECTRIC IRONS. 


We have received a copy of a letter which has been written to the 
British Prometheus Co. by Mr. D. O. Evans, Manager of the North 
Wales Branch of the National Electric Construction Co. It reads as 
follows :—'* I see in this week's electrical papers a puff by the 
General Electric Co. of their electric flat iron. where they speak of one 
having been in use continuously for five years. I might tell you 
that E have one of your 51b. to 61b. irons which has been in constant 
use for over 10 years without a single failure beyond the flexible 
cord breaking. It was first used on a 200 volt circuit, but having 
occasion to move to a town where the voltage was 230, I thought it 
was not worth while having the elements re-wound, because it had 
already done such a good life; and, strange to say, it worked even 
better on the higher voltage and has not given out even yet. though 
it has been working on this voltage nearly four years." 

We invite any of the other iron makers to equal or beat this record. 


E.C. ALTERNATING-CURRENT MOTORS. 


A useful addition to the trade literature on alternating-current 
motors will shortly.be made by the publication of a new list dealing 
with these machines. This is the production of the M. and A. Depart- 
ment of the Electrical Co., and forms part of a large complete list 


(Concluded on page 158.) 
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which will ultimately be published in volume form. The list before 
us is No. 2, and comprises some 32 pp. of carefully prepared matter. 
tables and illustrations. The alternating-current motors dealt with 
are standard machines for one, two and three-phase circuits, and are 
supplied squirrel cage or slip ring, according to requirements. The 
practice has been adopted of listing machines in various ranges. 
These are given in a table and are as follow :—} to 1 B.H.P., 50 cycles. 
1.500 and 1.000 revs. per min. ; 1 to 5 B.H.P., and 5 to 500 B.H.P., both 
these latter being for 50 cycles and speeds of either 1,500, 1,000 or 
750 revs. per min. We understand that a stock of over 800 machines 
is kept in London, and that a weekly list is published which prospec- 
tive purchasers are invited to obtain and make use of. 

The list also contains details of commutator motors for single and 
three-phase circuits. A table is given of the former of five different 
sizes of machines, ranging from 0-9 to 6 B.H.P. A general specification 
of all types of machines is printed at the end of the list. The slip- 
ring motors have short-circuiting devices provided. the brushes being 
also lifted by the one movement of the short-circuiting lever. Up to 
5 B.H.P. phosphor bronze bushes are fitted to the bearings; above 
this size all bearings are of cast-iron lined with white metal. Imme- 
diately following the specifications are diagrams of connections of all 
machines, and the list is concluded with particulars of motor-starters 
and tables of dimensions of the various machines described in the 


list. We understand that all parts are made strictly to gauge and.are 
therefore interchangeable. A stock is kept of all parts for standard 
machines. 


BATTI-WALLAHS AWASH—UGH! 


[By 4 SURVIVOR OF THE BanaE TRIP.] 


We got aboard at Woolwich and were 12 all told. Beevor did 
not have to go into the pantry after all, thank goodness! We 
plumped his avoirdupois amidships and athwart the cabin to give 
him the full benefit of the roll of the ship. 

I can't accurately connect together all the incidents of the trip. 
but many will always stand out in my memory. Laughton came to 
see that no Wotan lamps gave out, but Pooley could not get the 
engine to start. The original 25 c.p. Wotans were changed to 
11 c.p. and the battery kept the lights going. Pooley found after the 
extraction of much good perspiration that the petrol had been drunk 
as a protest against the decision to make the trip a non-alcholic one.* 
(Petrol and soda is better than Zotos.) At Sheerness three " choking 
coils " went ashore early for lamb and green peas and were marooned 
on the pier until 8 p.m. That gave the meal a chance to settle. It 
was so difficult to keep anything down on the '* Alde." The crossing 
to Harwich was made with all resistance out. "The whist dive was 
constantly interrupted by the hurried scrambles to the deck of several 
who had already done their duty by the " fishes." I was one of the 
lightning dischargers—O o o—er ! How monotonous the side of the 
barge became. 

At Harwich a foraging party was left on shore and could not be 
found at the steps to meet the dinghy at the time appointed. An 
expedition to Dovercourt had delayed the delinquents who sub- 
sequently reported an encounter with a boatman. This salt wanted 
2s. to ferry over to the “ Alde." but being in bargaining mood the 
rovstering Batti-Wallahs would have none of him. In an hour their 
hopes of rescue from the barge subsided and the aforesaid salt then 


* We hear since that the real cause of the failure was that Purser 
Robinson had breathed into the vapor. er. 
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flatly refused to ferry over at any price! Finally the “ Knuts ” had 
to pay another boatman 2s. to maintain their reputation. The 
“ Alde " could be easily picked out by her 11 c.p. Wotan riding 
light, which, despite its size. was distinguishable among the whole of 
the harbour shipping. 

Up the Orwell to Ipswich the ancient pastime of cockfighting was 
indulged in on deck. The heats were very exciting, but in the final 
Beevor, who weighs x tons, was matched against a “ bantam " 
weighing n lbs., and amid great cheering was toppled.over. The only 
time Beevor was upset on the trip. Captain Riggs was scratched 
because he was too fat to get his arms and legs round the broomstick. 
(He can summon me for libel if he likes.) 

But in spite of fog, rain, hail, wind (gee-whizz it was wind too !), 
waves without and heavings within the Batti-Wallah song was sung 
at slushy morn and sloppy eve. And when the heroes of the trip 
are asked at the first smoker next season “ Were ye down-hearted * " 
with one syren shout they will answer NO ! (O o o—er, excuse me a 
moment !) 


1 


- TANTA-LAMPEE. 


Siemens Bros. Dynamo Works have now gone one better than 
the “ Satisfied Consumer " poster which they produced in Russian 
some time ago. We reproduce their latest attack on the world's 
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lamp market. a poster in Chinese for use by the Siemens China 
Electrical Engineering Co. We hope that the cultured Chinee —he 
is no longer a heathen—will appreciate the good points of the poster 
and, after resolving to buy Tantalums. use it as a first step to the 
study of English. 
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THE ROUND TABLE. 


Politics will be strictly barred at the Manchester Engineers’ 


Club. 


* x * * 
To Chelmsfordians: * Let me give light, but let me not be 
light, for a light wife doth make a heavy husband."—" Mer- 
chant of Venice." 


We have received a batch of Batti-Wallah photos depicting 
incidents of the barge trip. We select four of the best for 
reproduction. The lower left picture shows the “ Alde.” 

* x * * 

Mr. F. H. Preece has succeeded in lifting scrap iron from 

one of the docks on the Regent's Canal with a Witton-Kramer 
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electromagnet. Would that profits could be raised as easily 
out of electrical ventures. 
* * * * 

We hear that the trade has seized the Pygmy heater by the 
tail and refuses to let go. In case the enthusiasm of the public 
gets out of bounds we are asked to state that the Pygmy will 
not heat a room, cook a meal for 10 persons, provide hot water 
for the bath, warm the conservatory, reduce the income tax 
andensure against measles. But it will do almost everything 
else. The optional spelling of the word by which ** y " may be 
used instead of “i” has proved useful for two reasons : firstly to 
avold even an oblique allusion to an extremely useful animal 
and, secondly, to attract attention to what is undoubtedly the 
more pecuhar of the two ways of spelling the name. The great 
Orme is a smart advertiser ! 


THOSE NEW OPERATORS. 


The telephone situation in the United States is evidently 
sufficiently perplexing at times to cause some of the inhabitants 
to break out into limericks. The following are ,taken from 
the “‘ Telephone Engineer " :— 
A new central named Fannie McGuire, 

Got a hurry-up call from a fire. 
"he grabbed the hose rack, 
Shoved the spout in the Jack, 

And sent a stream over the wire. 


“ Tn calling Main two-double-t wo." 
Said another one, “ what should I do— 
“ Say 2—22, 
“ Or 22—2, 
“ Or tootety-tootety-two 
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IMPRESSIONS OF AMERICA. 


AN INTERVIEW WITH Mr. G. MAURICE. 


We recently had an interesting conversation with Mr. G. 
Maurice, manager of the Heating and Cooking Department of 
the General Electric Co., who is just back from a short business 
tour in America and Canada. Mr. Maurice visited the principal 
centres of industrial and commercial activity, and we under- 
stand had excellent opportunities of observing the methods in 
vogue in the electrical industry on the other side. 

“I find," Mr. Maurice said, “ that as a rule the charges for 
electrical energy for domestic purposes are much higher in 
America than they are here. This naturally has an influence 
upon the design of electric cooking and heating apparatus. 
You can understand that a man who pays 10 cents per kilowatt- 
hour is not attracted by a 3 kw. or 5 kw. oven. À smaller type 
of oven is being slowly developed, but the general practice is 
to emplov separately heated utensils up to 600 watts loading." 

* And these utensils are sold in large quantities ? "' 

* The numbers would astonish manufacturers on this side ; 
such articles as electric irons, kettles, grillers and toasters, 
chafing dishes. hair driers, &c., are eagerly purchased by the 
American public.” 

* And the prices are proportionately low having regard to 
the large output ? " l 

“My experience was rather the opposite. The American 
seems to me to be looking for something better than he has got, 
and when he finds it will alwavs buy it. This policy contrasts 
sharply with that of the Englishman who appears to cherish 
the inherent hope that something better than he has got will 
not come along and he will not have to buy it. Where over 
here we have to cut the price, educate the public, and finally 
force the articles on their attention, in America it is just the 
opposite. Tt seems to be an American selling maxim that the 
public will pay a wood price for a good thing. This naturally 
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means that prices are constantly kept up, and the manufac- 
turer is assured of a good return for his enterprise." 

“ Did you inspect any of the showrooms of the supply under- 

takings m the States ? "' 
M. Yes. I was favourably impressed with the majority of the 
showrooms, and particularly with that known as the Electric 
Shop, in Chicago, and the Public Service Show Rooms. Newark, 
New Jersey, but do not think that there is much to choose 
between American and English in this respect. The most 
noticeable difference was their appearance from a selling point 
of view. Over here the publie only visit showrooms when they 
want to make a purchase. Over there the public seem to be 
constantly in and out to discover something new of interest 
and use." 

“ And, of course, everybody works 24 hours a day ? " 

* On the contrary, the American and the Canadian seem to 
take life even more easily than we do. I cannot say that I 
came across any of the scenes of hustle and worry which we hear 
so much about. Work seems to begin at about the same time 
as it does over here, and finishes rather earlier. I have vet to 
find the city where its people work at higher pressure than they 
do in our metropolis. London is one of the hardest working 
cities that I have been into." 

“ I must say a word in conclusion, and that must be in praise 
of American hospitality. The * Glad Hand’ was extended to 
me wherever I went, and everyone seemed kind and willing to 
give me the information I was seeking. I also found con- 
siderable eagerness was shown to get news of what we are 
doing on this side." 


WIRUM LAMPS. 


The first advance copy of the new season's lamp lists has come to 
hand from the Brimsdown Lamp Works. It is devoted entirely to 
the new pattern of Brimsdown lamp with Wirum filament. The 
makers claim for this filament a number of advantages over both 
squirted and drawn tungsten. They state in the first place that 
Wirum is a tungsten alloy which possesses all the advantages of 
strength and efficiency which are obtainable with drawn tungsten 
wire during its initiallife ; there is, however, this important difference 
that Wirum retains these properties during its useful life as a filament. 
The makers state that their experiments with drawn tungsten WiT? 
have proved that after burning a number of hours the metal becomes 
brittle and crystallized and the filaments are liable to easy fracture. 
The expression made use of in the new list is that “ Wirum retains 
its initial strength and conductivity throughout life." It is also 
stated that Wirum lamps can he cleaned either cold or when burning 
without risk of broken filaments. . 

The Wirum lamp is offered in standard sizes for all the recognised 
voltages and candle powers. The 100-volt series of lamps contains 
a 10 c.p. unit which has a nominal consumption of 11 watts. In the 
200 volt series the lowest unit is 16 c.p.. having a nominal consump- 
tion of 20 watts. In both these series in the pear and round bulbs 
the highest candle power is 50. For street lighting service @ special 
lamp of 75 c.p. is listed for voltages from 100 to 260. This has a 
nominal consumption of 80 watts. The candle-power units range 
from 90 to 900 British candles, the energy consumption of these two 
series being 100 and 1.000 watts respectively. The 25 volt to 80 volts 
series of lamps range in candle power from 5 to 55, and there is also & 
special series of candle, flame and tubular lamps. The list includes 
a special traction Wirum for 110 volts, 16 c.p., and a train lighting 
Wirum 24 volts, 12 c.p. All patterns of lamps can be supplied with 


either B.C. or S.C. caps. There is à special 115 volt 100 watt Wirum 

with Canadian screw cap which is made for export purposes only. 
The list has been carefully prepared and the lamps clearly illus- 

trated. 


The back and the front covers are filled with attractive 
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is paid to the construction and manufacture of Insulators for 
High Pressure. 


We have over 1,000 standard patterns, but we can quote 
immediately to customers’ own drawings and specifications. 


Our prices are thoroughly competitive, and we invite enquines. 


— 


The ELECTRIC & ORDNANCE ACCESSORIES Co. Limited, 
Proprietors, VICKERS |. Limited, 


Aston, Birmingham. 
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AT LAST. 


THIS SWITCH protects the Battery from damage during 

charging. It automatically opens and closes the 
circuit when the dynamo voltage fluctuates. It is very 
sensitive, and actually breaks before the current reverses. | | 
therefore there is no sparking. Two current leads only i cR AMNIS "o 
make the connection, the voltage coil being joined up A WR i aO <= 
internally to the mercury cups. The permanent magnet 1s 
always strengthened in use, whatever the direction of the 
current. The cut-out has an excellent appearance, and is 
in keeping with the best instruments on the switchboard. 


MANUFACTURERS: V. 


Tur Recorp ELECTRICAL COMPANY, LIMITED. 


R WORKS, Telephone 164 ALTRINCHAM. 


LONDON OFFICE, Telephone 3057 VICTORIA. 
CAXTON HOUSE, Telegrams * INFUSION," E C BROADHEATH, Telegrams ease 
WESTMINSTER, S.W. Cablegrams ) LONDON. MANCHESTER. Cablegrams ) ALTRINCHAM. 


Agents for Ireland :—THE HURST ELECTRIC MANUFACTURING CO. OF BELFAST. 
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designs, which, we understand, are being reproduced in showcard 


form. ' 


A special feature is made of the Wirum carton, an ingenious card- 
board box for carrying the lamp. This dispenses with wool and 
shavings as packing, the lamp being gripped at both ends by a special 
arrangement of the cardboard. There are two elliptical openings at 
opposite sides of the carton and through these the filament can be 


ILLUSTRATION FROM THE LATEST WiRUM Lamp LisT— THE 
WiRUM CARTON. 


observed. The lamp cap is exposed so that it can be fitted into a 
holder and lighted up without removing it from the carton. This 
useful accessory has been registered and is illustrated herewith. The 
centre pages of the list are occupied by a folding sheet which contains 
outline drawings of various patterns of Wirum lamp to half scale. 
A copy of the list can be obtained on application to the company's 
Sales Department, Kingsway House, London, W.C. 


as a 


ANOTHER PRESENTATION TO “J. P. K.” 


“J. P, K., of Summer-lane Station, Birmingham, was again 
entertained last week, and this time by the staff and workmen of the 
Birmingham Corporation electric supply department. The venue 
was the White Horse Hotel, Birmingham, and * J. P. K.” was pre- 
sented with an illuminated copy of a resolution of congratulation 
passed by the Birmingham Electric Supply Committee, a gold 
cigarette case, suitably inscribed, from the staff and workmen of the 
whole department, and a silver cigarette case subscribed for by the 
workmen of the Nocial Club. Mr. Kemp was also handed a jewelled 
pendant for Mrs. Kemp. 

In the absence of Mr. Chattock, Mr. Foulds made the presentation, 
and called attention to the fact that since Mr. Kemp had been 
resident engineer at Summer-lane great developments had taken 
place in the 6} years, the capacity of the station increasing from 
11.500 kw. to 26,500 kw. On behalf of the whole staff he con- 


REYROLLE WALL PLUGS | 


For Portable Machines, Lights, &oc. 
Pamphlets 114, 122, 88 and 45 give all particulars 


| | WORKS— 
| HEBBURN-ON-TYNE, ENGLAND 


gratulated Mr. Kemp on the appointment he had obtained, and 
wished him success and happiness in his new and responsible position. 

Mr. J. P. Kempsuitably replied, and the evening was spent in song 
and mirth. We reproduce *: J. P. K.`s” portrait in the centre of the 


BIRMINGHAM E 


LECTRIC SuPPLY DEPARTMENT 


PRESENTATION `, 8 
TO l 
MS. J.P KEMP | 


FROM THE STAFF A 
WOFR MEN OF THE 
DCPARTMENT. |... 


WHITE tORSE HOTEL 


Auc 12 ^ 10012 


AT 7:30PM. 


REPRODUCTION OF PROGRAMME DESIGNED FOR MR. KEMP'S 
PRESENTATION, 


programme, which was designed by one of the draughtsmen at Dale 
End. The songs included an item entitled “Sunny Jim ” (tune, 
“ There's a tavern in the town "). Here are two typical verses :— 
He used to boss all Summer-lane, 
Summer-lane, 
From lowest pit to topmost crane, 
Topmost crane ; 
And his fame is known all round both near and far, 
So that they want him in Para, 
Ra-Ra-Ra. 
Fare thee well, &c., &c. 


His temperament is very hot. 
Very hot ; 
He touches thermal units on the spot, 
On the spot. 
He does not care how sharp the blooming peak, 
His overload capacity's unique, 
'eity's unique. 


Fare thee well, &c., &c. 
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SHADOWED CELEBRITIES. 
VIE—-* G.D.S.” 


The sale of steam turbines appears to require, in addition to 
sound technical and engineering ability, a considerable know- 


ledge of human nature. The class of customer 1s embraced by 


limits which have at the one end a conglomerate municipal] 


committee and at the other end some dear old captain of 
industry who plays golf. “G.D.8.” has demonstrated more 


than once his mastery of the art of the tactful treatment of both 
these extremes. Asa salesman he has been into the wilderness, 
preached to the heathen and enrolled many converts, “ G.D.S.” 
should have been a parson. I submit that even now it is not 
too late. He has only to stand up in public to command im- 
mediate attention. On the platform he at once provokes an 
outbreak of mirth. He seems to be the holder of several 
records. Amongst these I discovered the sale of the most 
turbines in the shortest time, the greatest number of friends in 
the industry, and the most carefull y selected list of adversaries, 
“G.D.S.” will only smile under great provocation, and never 
on the platform. He seems to be the friend of Maud Allan, and 
is therefore well known to the Manchester Watch Committee. 
He has à great aptitude for definition. His description of a 
gas engine. which I discovered among a pile of specimens, 
Should be memorised by every salesman of steam turbines: 
“ A gas engine is a mechanical monstrosity of which it may be 
correctly said that the connecting rod is often in doubt as to 
the direction it was intended to take” ~ G.D.S." is the 
personification of dry humour in the electrical industry. 

I recommend that every salesman of heavy engineering 
apparatus be given a course of " G.D.S.” before being turned 
out into the cold world of commerce. K.V.A. 


INDIRECT LIGHTING FITTINGS. 


A new line of indirect lighting fittings is being put on the market 
by Simplex Conduits. The fittings are made by Benjamin Electric, 
Ltd., and are of simple construction, consisting of a wireless cluster 
for three, four, or five lights in an opal bowl of special shape, designed 
to direct the light to the top re- 
flector which in turn distributes 
itovera wide area. The bowl is 
shaped to prevent any direct rays 
meeting the eye, the lamps and 
holders being invisible when the 
fitting is installed. The light 
diffused from the upper reflector, 
combined with the slight direct 
light through the opal globe pro- 
vides ideal illumination. The 
N use of a mechanically connected 

N ig cluster body makes it necessary 
only to connect the circuit wires 
to the terminals provided. The 
fitting, which is provided with 
top hook, may be easily removed 
for cleaning purposes. The full 
effect is obtained from the lamps by avoiding the interpolation of any 
opaque body between them and the top reflector. The following 
sizes are made :— 


Dimensions, inches. 


Lain ps. | Enamelled | Opal. Height. 
reflector. | reflector. 
3. 50 c.p. pear... I9$in.x4in. ,  Min.»7 in 18 in. 
4. 50c.p. pear... 193 in. » 4 in. | 14 in. x 7 in. 18 in. 
9. 20 c.p. pear... 191in.x4in. ,  l4in.x7in. 13 in. 
3. 100 c.p. round. 22 in. x 4} in. 173 in. x 8 in. 20 in. 
4. 100 c.p. round. 22 in. ~ 41 in. 171 in. x 8 in. 20 in. 
The ALUMINIUM CASTINGS C0., 
. GREENOCK. Ltd, 
"SOLAR" PURE CAST ALUMINIUM 


COOKING UTENSILS. Write for Catalogue. 


"EE 


When you buy a “Scholey” 
Motor, you purchase an ALL 
BRITISH Machine . . . » c 


and yet the cost of a ‘' Scholey '" Motor 
is extremely low. 'Then, again, the ini- 
tial outlay is the only outlay—irritating 
expenses for " Repairs" are unknown 
where *'Scholey” Machines are in- 
stalled. Ask us to quote for your next 
requirements—and remember that we 
will estimate for a British-made Motor, 
Guaranteed and upheld: for a stipulated 
period. 
Separate Catalogues of A.C. and 
D.C. Machines are Published, and 
copies are at your disposal— 
kindly write for them. 


Scholey & Co., Ltd., 
151, Queen Victoria St., LONDON, E.C. 


FERRANTI ELECTRIC FIRES, 


The use of colours in electrical trade literature is not regularly 
attempted by manufacturers because it is likely to lead to somewhat 
disappointing, not to say sad, results, Green paint is usually 
applied to engineering and electrical machinery. but beyond this 
there is no general dabbling in colour on the part of electrical en- 
gineers. Ferranti's new electric fire list must, however, be accepted 
as à glorious exception to the rule. The general design of the fire 
must be well known to our readers, It has a quartz plate at the 
bottom of a large reflecting bowl, the sides of which are ornamentally 
treated according to requirements. The colour scheme introduced 
into the list gives a charming appearance of warmth to the illustra- 
tions of the various patterns of fire depicted. No less than 13 
different types of fire are illustrated, Each is fitted with a standard 
circular heating element which consumes energy at the uniform rate 
of l unit per hour. It is covered with a circular quartz plate, and 
occupies the exact centre of the reflector bowl. This bowl is 18 in. 
in diameter, and on its supporting legs stands 28 in. from the floor. 
The complete fire weighs approximately 18 lb. to 25 lb. The finish 
of the metal work can be either copper, brass or oxidised silver. 
A guarantee of 12 months is given with each heater element, and a 
faulty element is replaced free of charge during this period if it is 
returned carriage paid with sealing screws intact and quartz plate 
unbroken. The reflector bowl is mounted on a trunnion, and can 
be placed horizontally and used for boiling or heating water. When 
tilted nearly vertically the fire can be used for toasting or grilling in 
a dutch oven. Each fire is supplied complete with 3 yds. of flexible 


Y EXCELLO 


FLAME ARC WITH UNIQUE 
‘TWO YEARS’ WARRANTY | 
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CHURCH LIGHTING. 


How 1r SHOULD BE DONE. 

In church or chapel lighting economy 1s not generally of the 
utmost importance. The interior of the building should be 
illuminated for effect as much as possible. The most beautiful 
and appropriate illumination can, however, be obtained com- 


CONCEALED LIGHTING OF CHANCEL. 


bined with a high degree of efficiency. The adjoining un- 
touched photographs—taken by artificial light—illustrate the 
chancel and altar of St. Mary’s Church, Warwick, and typify 
what can be done in the way of adapting 20th century con- 
. veniences to medieval conditions. St. Mary's Church is a 
fine old building in the perpendicular style, and only the 
sanctuary and chancel are at present equipped with electric 
light. The installation, which was carried out by Mr. Alex- 
ander Wyle, Warwick, to the design and specification of the 
British Thomson-Houston Co., is on the concealed lighting 
svstem. Batteries of reflectors—some Mazdalux and some 
prismatic glass—are attached to the east side of projections, 
such as the pillars supporting the chancel arch, and the side of 
the window recesses. Each battery (four in the choir stalls 
and four in the sanctuary, containing in all 30 Mazda lamps) 
concentrates the light in the required direction. The length 
of the chancel is 73 ft. and the 30 Mazda lamps give an approxi- 
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NEARER VIEW OF ALTAR AND REREDOs. 


mately uniform horizontal illumination of 2 ft.-candles. This 
method of lighting has three advantages: it gives uniform 
horizontal illumination, it renders visible the beautiful roof 
tracery, and obscures the view of the fittings by the 
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congregation. The standards shown in the photographs are 
old gas fittings no longer used. 

A closer view of the altar is also shown and attention is 
directed to the clear definition of the altar decorations. Every 
vein in the marble balustrade and every detail of the sculp- 
tural ornamentation can be distinguished. 

Such beautiful results can only be secured by specially de- 
signing the installation. The B. T.-H. Co.’s illuminating 
engineering department are to be complimented on the success 
of their labours in this instance. It is immeasurably superior 
to the haphazard conglomerations of fittings, shades and lamps, 
which are generally employed in similar conditions. 


———— - — —- ————— ——— o ———9 


. INDUSTRIAL SWITCHGEAR. 


There appears to be a brisk demand for every class of motor 
starter and regulating gear for industrial power purposes. The 
improved rates which are being offered by supply undertakings, both 
company and municipal, are helping considerably in the extension 
of the uses of electric motors for power purposes. The satisfactory 
operation of these machines is in large measure dependent upon the 
switchgear employed in conjunction with them. Not infrequently 
breakdowns will occur to some simple part of the control gear and 


TYPES OF ScHOLEY SWITCHGEAR. 


disorganise either a small factory or an important section of a large 
one. 

Those of our readers who are interested in the use of control gear 
should obtain a copy of Messrs. Scholey & Co.'s new catalogue, the 
issue of which we commented upon some two or three weeks ago. 
The requirements of practically every type of controller and motor 
starter for ordinary and extraordinary industrial power service 
are likely to be met by the types of apparatus included in the list. 
Although the list has been off the press some little while it may !be 
that some of our readers have not yet obtained à copy. 


‘SIMPLEX CONDUITS Lo., 


Garrison Lane, BIRMINGHAM. 
Manufacturers of— 
. CONDUITS, CABLES, ACCESSORIES, FIT 
TINGS, MOTORS, ELECTRIC HEATING 
AND COOKING MATERIAL, &c. 
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Weston Ehei Company Linifed 


NORTH WOOLWICH, LONDON, E. 


Birmingham, Cardiff, Glasgow, ,Leeds, Sydney, Johannesburg, Buenos Aires. 


| ELECTRIC LIGHT FITTINGS 
mS «| Section L of our Catalogue illustrates 
Am i | fittings to suit all requirements. Ex- 
ò: ` amples for use with decorations of 
: various periods, ¢.g., Georgian, Adams, 


Sheraton, Empire, &c., are included, 
and, in addition, a large range de- 


signed for use with HOLOPHANE 
GLASSWARE. 


A COPY WILL BE SENT POST FREE 
ON RECEIPT OF TRADE CARD. 
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ARMSTRONG, STEVENS & SON. 


WHITTALL STREET, 


BIRMINGHAM. 


| 


HUMOROUS BOOK REVIEW. 


For light summer reading, of the sort that appeals to one who 
reclines lazily in a hammock under the trees, anon quoting aloud the 
more emotional passages to the fair comrade who rests among the 
sofa pillows just to the left, we can recommend nothing more highly 
than “ The Theory of Electromagnetism,” by that brilliant artist 
G. T. Walker. While it is true that the gifted author has a certain 
profundity of style. doubtless engendered by long association with 
the mysteries of India and the Far East, one soon becomes so deeply 
immersed in the intricate plot and counterplot of the work that one 
cannot lay it down without a sense of bewilderment. It is a book 
calculated to bring tears to the eyes of the tender-hearted schoolboy ; 
yet it is not a tragedy. Indeed, we have seen stern, practical men 
burst into spontaneous laughter while perusing its pages for the first 
time. 

It is one of those rare literary productions which, merely laid upon 
your library table or desk, will increase the respect of your friends. 
The specimen page given here contains some of the most luminous 
passages. Read it to your family circle. 

[The above is reproduced from the “Telephone Engineer," and it 
contains an illustration of a specimen page of calculations from the 
book which closely resembles p. 742 of our last issue.] 


THE ‘POINT FIVES.” 


Can we add your name to the list ? 


Mr. A. S. Blackman (Sunderland). 
*Mr. J. Horace Bowden (Poplar). 
Mr. W. H. Cooke (Luton). 
Mr. C. 8. Davidson (Barnes). 
*Mr. J. W. Hame (York). 
Mr. E. R. Hill (Reading). 
Mr. T. Roles (Bradford). 
Mr. A. H. Seabrook (8t. Marylebone). 
Mr. H. F. Street (Southampton). 
We shall continue to publish the above list until the number 
of the ** Point Fives " reaches 24. 


* Not yet branded. 


MORE LONGEVITY IRONS. 


The following particulars have been sent to us by Messrs. 
& Warne, makers of Hot Point electric irons :— 

“ Messrs. Bowden, Higlett & Co., contractors, Guildford, wrote 
us a few days ago as follows: * We are pleased to say that the irons 
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SALFORD MANCHESTER 


Printed and Published by GBORG 4 TUCKS, 


PRICE LIST ON APPLICATION. 


at the Editorial, Printiag «nd Publishing Offices. L, 2 and 8, 
LO N, FRIDAY, AUGUST 16, 1912, 


themselves have proved very satisfactory. Of the six installed in 
our client's workshops about four years ago two only have been 
repaired. In 24 iron-years there have been two failures, an average 
of 12 years per iron. Since these are workshop irons, used for, say, 
50 hours per week, and ordinary domestic irons are used for, say, 
five hours per week, this will give an average life of one hundred and 
twenty years to the “ Hot-Point " irons in domestic use. The prin- 
cipal trouble experienced has been with the cords. For dressmakers’, 
clothworkers’ and hatters’ workshops we have developed a system 
that enables cords to be eliminated, and that vet shows a saving of 
40 per cent. over gas. 


CURRENT TRADE LITERATURE. 


ALUMINIUM Coxpv. Tons.— The British Aluminium Co. is issuing 
lists 127 and 1444, which deal with the uses of aluminium for over- 
head transmission lines and underground feeders. An illustration 
of one of the latter for 60,000 volts for a Government railway 
contract is given. List 1574 deals with aluminium ship and cabin 
fittings. 

SIMPLEX ConpviTs.—A mailing card is issued by Simplex Conduits 
giving brief particulars and prices of the Simplex electric vacuum 
cleaner. "This is of the electric broom type, and is specially recom- 
mended for domestic use. It can be used on alternating-current or 
direct-current circuits, and is obtainable with a variety of hose 
attachments, 

B.T.-H. DrnECT-CURRENT Morors.—Price list No. 369 gives details 
and prices of the D.A. type motors made by the British Thomson- 
Houston Co. "These range in size from 4 H.P. to l H.P., and can be 
obtained for a variety of voltages and speeds. 

Gas. WATER AND AIR MarNs.— Messrs. Stewarts & Lloyds, Glas- 
gow. Birmingham and London, have ready a catalogue of the branch 
service connections for gas. water and air mains. Illustrations are 
given showing the methods of attachment of the Woodall-Parkinson 
branch services. The list is fully illustrated. 
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Guaranteed E» YEARS 


| LONDON SHOWROOMS: 9," Newman Street, Oxford Street, W. 
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Salop Street Works, BIRMINGHAM. 
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THE ROUND TABLE. 


The Absolute Limit—the new Wotan 5 c.p. 100-volt lamp. 


(Chorus of station engineers: * And so say all of us !”’) 
* ak * * 


Bravo Torquay! You're well worth your Salt. A 75 kw. 


kitchen is a good pinch (see p. 174). 
* x * $ 


s week: “ Efesca " wide Lamps! 


From a contemporary thi 
* * * x 


We are seeking confirmation of the rumour that Mr. Hirst 
has bought the London Opera House in order to present it to 


the Electric Supply Publicity Committee. 
* * * * 


Ye " B. & K." Accessories Co. hangeth out its sign at Ye 
Shakespeare's England and demonstrateth to ve faire ladies 
ye delights of electric utensils (Universal system). 

* * * * 

“The Sentinel" (Southgate) makes a pithy remark in its 
issue of August 16th. Itsays: “ We welcome light from any 
quarter—even from the ‘Journal of Gas Lighting.” 

* * * * 

A motor engineer at Watford was visited by the Factory 
Inspector recently and informed him that the works clock was 
checked daily by the Eiffel Tower (international time signal). 

* * * * 

The “ Co-op” electric restaurant at the Sign of the Queen's 
Head, Earls’ Court, owes a debt of gratitude to the * B. & K.” 
We had another look round under the guidance of Mr. R. S. 
Downe on Monday last, and record our notes on the visit in 
another column. The equipment has been subjected to some 
considerable alteration, and bears the stamp of “ R.S.D.” on it 
in respect of many details. We commend it to the inspection 


of all station engineers who can get to see it. 


it’s easy to sell an article 
the public want 
— and the “contractor 


who knows" doesn't waste 


time struggling to find cus- 
tomers for a few lamps of 


unknown reputation, when 


OSRAMS 


with Drawn-Wire Filaments 
sell for the sake of stocking. 


—Are you selling OSRAMS ? 


Gratis to 
Subscribers. 
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WIRUM LAMPS. 


In referring to these lamps of the Brimsdown Lamp Works in our 
last issue we quoted the new list as stating that the “ conductivity `” 
was maintained throughout life. Obviously this should have read 
" ductilitv," the unique feature of the Wirum filament being. we 
understand, its ability to retain during its useful life those properties 
of initial strength and rigidity hitherto found only in drawn tungsten. 


———— 


SHADOWED CELEBRITIES. 
VIII. “Levr. H.C.P." 
|Our Special Commissioner has not yel recovered from a fortnight 
under canvas and in kilts shadowing the above. A few more ale possets 
will, we hope, bring him round sufficiently to prepare the report forthe 


next issue. —EnD. E.S., 
THE ‘POINT FIVES.” 


Can we add your name to the list ? 
Mr. A. S. Blackman (Sunderland). 
*Mr. J. Horace Bowden (Poplar). 
Mr. W. H. Cooke (Luton). 
Mr. C. S. Davidson (Barnes). 
*Mr. J. W. Hame (York). 
Mr. E. R. Hill (Reading). 
Mr. T. Roles (Bradford). 
Mr. A. H. Seabrook (St. Marylebone). 
Mr. H. F. Street (Southampton). 
Come Alonp Boa CU "Sein Pa We We bor "ELO. 
** J. C," and CECS” 
We shall continue to publish the above list until the number 
of the “ Point Fives " reaches 24. 
* Not vet branded. [For the benefit of inquiring readers this refers 
to the inaugural ceremony, which consists in the placing of the hand on 
a hot plate and shouting '* G.M.G.," otherwise *' Exit Gas.” ] 
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CARDIFF NEWCASTLE CAPE TOWN MADRAS RANGOON TORONTO 


THE IMPORTANCE OF THE TUMBLER SWITCH. 


BY W. PERREN MAYCOCK, M.I.E.E. 


If a tumbler switch were placed hy the side of a turbo-generator in 
a lighting station, one would have some difficulty in seeing the former, 
and when discerned it might seem of little more account than a tin- 
tack. But if. instead of a single switch, there were heaped together 
as many as were connected to the hundreds of thousands of lamps 
and other small-current circuits fed by the generator, there would be 
a good many ocean tons in the heap, and the observer could not help 
being impressed with the importance of the tumbler switch in the 
electrical system. 

As a matter of fact, the cost of that heap of switches would 
probably exceed that of a generator, if thev were of good English 
manufacture. 

The thousands of people who use the current for lighting, heating 
and other purposes, pay not only for the switches, but for the genera- 
cor and for those who run it. But the only points at which these 
people com? into | manipulative contact ^ with the svstem are at 
the switehes. which may, therefore. be said to form numberless con- 
necting links between the electrical energy and its users. lt follows 
thon, as a logical conclusion, that the financial suecess of any genera- 
ting system is in great measure dependent on the efficient electrical 
and mechanical working of the aforesaid tumbler-switch links. And 
eflicient electrical working includes satisfactory control functions. 


THE ART OF SWITCHING, 


Many people have little or no conception of any other electrical 
type of tumbler switeh than the common or garden single way ; and 
som pay so little heed to tho efficient construction of this indispen- 
sib!» adjunct that many installations may be compared with a suit of 
clothes. the buttons of which are alwa ys coming off or breaking. The 
bad buttons damn the suit, and the shoddy awitches damn the in- 
stallation, ©“ Shoddy ` is by no means too strong a word to use here, 
as some readers will understand full well. 

However, assuming that it should be evident to anyone of intelli- 
genes that good mechanical construction is a necessity, let us pass on 
to consider the electrical functions of the switeh-link. 

With candles, oil lamps. and gas, each separate light point in an 
ordinary building has to be ignited and extinguished separately. 
Presumably because of this, the fact that a single-way switch can 
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light or extinguish one or a number of lamps—and that from a dis- 
tance—seems to have appeared so great an advance to some people 
that they have been satisfied to stop at this first and most elementary 
of electrieal controls. ` 
What I want to impress on the reader is this: That if, to cite ons 
example, it be possible to turn electric light on and off (and to vary it 


' as well) from two or more points instead of from one only, and if the 


extra cost of these conveniences is that of a few extra yardsof wiring 
and a few pence more per switch, it is surelv extremely absurd to 
persist in using the most elementary form of electrical control for any 
and every case. | i 

On the other hand, with an electrical circuit, it is possible to 
economise in a way that is impossible with gas. Thus, there may be 
two or three electric lamps in a room, and the control may be such 
that any one, but not both or all, can be lighted. Further, the 
master switch enables the control of other switches to be altered 
when desired, by preventing the lights being turned off, or turned on, 
or by varying the number of them in use. 

These and vet other up-to-date controls would mean lunacy to a gas 
man who was required—on pain of death—to adapt any one of them 
to his own sweet species of illuminating agent ; he would at once 
recognise the practical impossibility of doing such a thing. And 
there are many electrical men who would be little better off with 
their switches and wires actually to hand. 

The single-way switch enthusiast is akin to the man who takes 
vears to become convinced of the necessity of the fountain pen and 
the tvpewriter ; who prefers a four-wheeler to a taxi; who cannot 
see that a sixpenny book with small and bad print and no illustra- 
tions is dear at the price ; who, in short, cannot grasp the fact that 
the saving of time, trouble and temper. and the securing of con- 
veniences, have a distinct monetary value both to the client and to 
the contractor. 


THE DEMAND FOR IMPROVED CONTROLS. 


In answer to those who would retort that these refinements in 
electrical control would have been more generally adopted long ago 
had they been commercially practicable, I would say, * What about 
the art of illumination ? " 

If, with object lessons in every theatre, it has taken years for 
people to understand how to arrange lights in their houses, shops, &c., 
with no precedents at all it ought to have taken decades for these 
same people to grasp the advantages of improved switch controls, 
which—important as they really are—are of course second in im- 
portance to efficient illumination. But since those concerned are 
gradually and steadily absorbing this switching knowledge already, 
it seems to prove that the inherent advantages are really of very 
great account, considering that they have had to fight for their 
very birth. 

If anyone wants further enlightenment I would advise him to go 
to Lundberg. 


CROMIL. 


The above is the trade name given by the Cromil Engineering Co. 
(Ltd.) to the extensive series of products of the International Acheson 
Graphite Co. A new publication has just been issued by the Cromil 
Engineering Co.. and this gives particulars of Cromil paint, graphite 
eleetrodes, graphite paint, self-lubrieating packing. pipe jointing 
paste and a number of Cromil alloys. Acheson graphite is the pro- 
duct of the electric furnace, and is produced from anthracite coal, 
which is placed in the furnace at a temperature of 7,000? F., vaporises 
all impurities, which pass outside the furnace walls and burn with à 
pale blue flame in the air. The graphite is collected from the furnace 
in lump form. and is subsequently disintegrated to a coarse powder. 
from which it is further reduced by a pulveriser to the commercial 
article. The makers claim that electrically produced graphite pos- 
sesses a greater degree of purity than natural graphite. The latter 
is found mixed with a variety of impurities which it is difficult 
thoroughly to remove. Those of our readers who are interested in 
a material of this character should apply to the Cromi! Engineering 
Co.. Neweastle-on-Tyne. for a copy of the list mentioned above. The 
company's works are at Chillingham-road, Heaton, Newcastle, and 
they have a London office at 447, Mansion House Chambers. 
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VICKERS 
MOTOR CONTROL PANELS 


for D.C. Motors. | 


Consist of face plate type Starter and Ironclad 
Q.B. Lever Switch Fuses, mounted together upon steel 


runners. 
ThejStarter may be of either the ‘‘ open,” “* protected," 


or 4“ watertight” types, and fitted with either “ no-volt " 
or both * no-volt" and "overload " release. 


AN IDEAL COMBINATION. 


Quotations and Price Lists upon Application. 


The ELECTRIC & ORDNANCE ACCESSORIES Co, Limited, 
E Proprietors, VICKERS Limited, 


Aston, Birmingham. 
—————————— "——————————— | | 
SSS SSS ISS SS ———— a 


GASENTENARY. ; space allotted for printing names and addresses of either central 

M: stations or contractors, and those who take advantage of this propo- 

The British Commercial Gas Association have been writing sie is ne De wita oe necessary Advertising matter ane 

“ad.” copy for the Gas Light & Coke Co. Under the heading — 5.0 ec Specia! triar terms tor any e po rd 

n A bb Pr abad 5 with this offer. The desire of the General Electric Co. (Ltd.). is to 

of “ Centenary of (as it chronicles the growt h of this NOW interest the public more and more in heating and cooking appliances, 

prosperous undertaking, but is not quite happy in the selection and to co-operate with central station engineers and contractors to 

of certain headlines and phrases. “ The Napoleon of the Gas boost sales. 
Industry and his Staff " for instance, recalls the famous picture 


. — — —— cm 


of the retreat of the Emperor from Moscow. No doubt it will THE THE « : T 

be our affair to record the gas parallel to this historic débâcle a AT SIGN OF “QUEEN’S HEAD. 

little later on. Again, " A triple strand bond of union pro- 

| The * Shakespeare's England" Exhibition at Earl's Court was 


prietors, consumers and employees " is bordering on the elec- lon Mae G and ili i Tal a mi 
trical; it might have read " three-phase, blue-phase proprietors, ai en The aN la dug AU uM Rp EE pus E x 
yellow phase consumers (very yellow), brown phase employees.” Sas fitted up 80 that all the cooking could b vairicd aut sigetrieally 
The public, no doubt, is pleased to read these little effusions, but The equipment was supplied by the following firms: The 


they do not make gas smell any better or reduce the high — Electric & Ordnance Accessories Co., Ferranti —(Ltd.), 
General Electric Co., :Messrs. T. & J. Jackson, Purcell & Nobbs, 


shrinkage percentage in gas-cooked meat. But evidently the 
gas industry can see a few grey hairs at its temples and one or Siemens Bros. Dynamo Works, Messrs. Bertram Thomas, 
two crow's feet under each eve, for it looksinthe glassand thinks and a detailed list of the apparatus supplied by these firms 
it is not so old assome peopleimagine. Itmayeven venture to appeared in a previous issue. Additions have since been made 
suggest so, for we read of “ the youthfulness and usefulness of | Which are worthy of comment, and it may be mentioned that these 
this popular * centenarian.' ” pieces of apparatus have proved capable of meeting the sudden 
Ah, well! dear old jog (not our esteemed gas contemporary) s in the resteurant and. given Every sd tisfachon: fo tne. chers: 
bran - : x 1 e principal additions have been a combined griller, toaster and 
trot electrical industry you can wait your turn. You havethe pot cupboard, 5ft. 6in. wide by 6ft. high by 1ft. 10in. back to 


Publicity Committee, the Institution and the B.E.A.M.A., and | front, comprising two grilling compartments 21 in. by 18in., giving 
a total grilling space of 51 sq. ft. Between the grills there is a hot 


they will see you right with the public in time. 

Meanwhile the Napoleon of the gas industry approaches cupboard, and over, a tier of hot cupboards with sliding doors run- 
surely, if slowly, his Waterloo. May the sunken road of Ohain ning the full length. The grilling elements are subdivided and 
be twice the depth of the original when that great day comes! separately fused into six sections, each of 2,500 watts, each section 

l being controlled by an Admiralty pattern pull-and-push switch by 


= Lundberg. i 
The “load” on the restaurant may be judged by the demand 
A FREE TRIAL OF ELECTRICAL UTENSILS. made each evening between 7:30 and 9:30. The “peak” is built 
up of good solid material as follows: Rump steaks, 24; fillet steaks, 


Arrangements have been devised for giving a seven-day free trial 12; loin chops, 20; chump chops, 8; cutlets, 46; kidneys, 20; 
to the public of G.E.C. electric kettles. breakfast cookers. toasters, tournadocs, 18: ham, 4; sausages, 12; salmon steaks, 17; soles, 3, 
water boilers and electric flat irons. Suitable leaflets have been pre- — a total of 184 items. The current consumption on the grill works 
pared which give details of the scheme. These pamphlets have a out at between a quarter and a third of a unit per grill according to the 


SUPPLEMENT to “The Electrician," Augast 23, 1912. 
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AN OPPORTUNITY. 


In view of the recent introduction of our 
Variable Mercury Condenser we have 
decided to clear our stock of 


VARIABLE 


Puate CONDENSERS 


BELOW COST PRICE 


ONLY A FEW LEFT. 


INSPECTION INVITED. 


ISENTHAL & CO. 


(Dept. 4), 


DENZIL WORKS, NEASDEN, LONDON, N.W. 


Contractors to the Admiralty, War, India, and 
Colonial Offices, He. 


BENE RN RR 


demand. A grill. of course, varies. It may be a porter- house steak 
(for the gentleman! and two devilled kidneys (for the lady). The 
consistent excellence of the grilling and the uniform temperature 
conditions are greatly appreciated by the chefs. A vegetable 
steamer has been added, having a capacity of 1601b. of potatoes per 
hour, or an equivalent amount of puddings and fish. The overall 
dimensions of this steamer are 4 ft. 10 in. high. 1 ft. 9in. wide and 
2ft. 4in. back to front. It contains five wire vegetable baskets, 
each 20 in. by 133 in. by 3 ft. deep. and is fitted with a ball valve 
which keeps the steam generator supplied with water automatically. 
The cooking is done under a pressure of steam varying from } Ib. 
tod lb. per square inch. and the steamer has a maximum loading of 


Tre È HEN ANT P . TX m 
Exectric KITCHEN ART OF RESTAURANT, (QU EEN's Heap, EARL'8 Court, 
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5kw. arranged in two equal heats. In practice it is found that 
21 kw. is sufficient to keep the apparatus working at full capacity. 
A Restaurant Type Bain Marie has been also added, ‘containing six 


Tug ELECTRIC GIRL AT EARL's Court EXHIBITION. 


vegetable containers and four sauce pots,heated by an open-type water 
bath. This apparatus is 64 in. long, 34 in. high, 22in. back to front, 
and serves the requirements of the entire restaurant. One carving 
table has been found capable of hand- 
ling all the joints required tor the res- 
taurant. and the hot cupboards under- 
neath have had a sufficient capacity 
for heating all the plates and dishes 
required. The fish frier has been 
worked hard since it was installed at 
the opening of the exhibition. and the 
chef is quite satisfied with its beha- 
viour. The articles cooked have been 
so numerous that it has been difficult 
to keep account of them, ‘but it has 
dealt with the whole of the fish and 
potatoes fried. 

Practically all the roasting has been 
done on an E.O.A. * Eclipse" oven, 
boarding-house size, and a Bertram 
Thomas oven No. 2 size. The follow- 
ing articles were roasted to meet 4 
Saturday's demand: Two surloins of 
beef, one fore-rib of beef, 501b. to 60 
lb. of beef. one whole lamb, eight 
ducks, 10 chickens and six or seven 
large fruit tarts. Both these ovens 
have worked splendidly since the open- 
ing of the exhibition.and are in daily use. 

The large ham boiler has given no 
trouble, and three York hams are 
being regularly cooked in about five 
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HELP 
YOU 


We help you to 
make sales, by ap- 
pealing direct to arc lamp 
users through the medium | 
of attractive, smartly-written | 
booklets, which we can supply ! 
to you (gratis), PRINTED WITH | 
YOUR NAME instead of ours. | 


| 
Send for a sample copy ofo | 
| 


the one above. ————— | 


PARK ST, soUTHWARK LoNDON.s.£ | | 


VA 


to six hours. The small grills supplied by Messrs. Purcell & Hobbs, 
Messrs. T. & J. Jackson and the General Electric Co. worked 
exceedingly well, and since being replaced by the large grill are 
being used for making toast and grilling fish. 

The Eclipse hot-water urns and the Siemens Café-au-Lait have 
been working daily, and occasionally have served 150 teas in 13 hours. 
These urns would be greatly improved if the filling was carried out 


automatically. 
The caterers, the Home Delicacies Association, state that the 


number of meals served in the restaurant works out approximately 
at 1,200 luncheons and dinners and 500 teas per week, making an 
average total of 1,700 meals. The units metered at the apparatus 


works out at approximately l. 500 per weck. 
COMMERCIAL NOMENCLATURE. 


The recently published lists of recommended definitions for 
electrical terms suggest a directory of commercial electrical 
men who might be christened with their trade slogans or trade 
names. The following is an “at random” list, which we will 


add to as we think of more names. 

" Still the Best ° Barralet. " Archer © Maurice. 

" Drawn Wire " Willcox. MEE Ferry" Robinson (Lionel). 

" Eve Comfort “` Eck. '" No Condensation " Beaver. 

" Last. Longest". Fletcher. “ Tricity ” Grogan. 

" Beat Gas Palmer. " Nilfisk “` Beales. 

“Little Bill ^. Barfield. '" Push and Pull" Berry. 

“Candle Feet " Harrison. “ Zed " Kefford. 

"No Neat ”’ Huddlestone, " Regenerative " Denman Jones. 
‘Real Red Heat " Bastian. '* Oriflamme " Pell. 
'" Cluster ?. Campbell. " Better Light “ Chiswell. 
" Ov onair " Zingler. "COT. S. Brooking. 


LOCK GRIP CONTINUITY. 


Many devices have been put on the market for ensuring a satis- 
factory electrical and mechanical bond in steel conduits. Some of 
these are unnecessarily complicated and others are too flimsy to stand 
hard service. One of the latest continuity devises brought to our 
notice is being put on the market by the Holborn Electric & Engi- 
neering Accessories Co. and has been termed “ The Lock Grip Con- 
The adjoining sectional illustration will explain 


tinuity System.” 


Drum Motor S Starters 


With Patent * Current Growing ’’ 


Kesistances. 


Combine Overload, No-volt and Push 
Button Releases. 


One Handie Only to Operate. 


PAMPHLET No. 33 gives full particulars. 


HEBBURN - ON-TYNE, ENGLAND. 


the simple method adopted of bonding the various fittings to the 
lengths of conduit. Each fitting is provided with a hole countersunk 
on the inside. By means of an ordinary punch a hole is made in 
the end of the conduit before it is introduced into the fitting. and 
this hole corresponds with the countersunk hole. When the two 
holes have been brought into line, a lead pellet, slightly larger than 
the small diameter of the countersunk hole, is placed in position and 
rivetted until it is flush with the surface of the fitting. The effect 
produced is to expand the pellet into the countersunk space and also 
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SECTION OF 
Lock GRIP. 


to fill up the smaller hole in the conduit 
itself. This ensures a sound contact of 
considerable area between the conduit and 
the fitting itself In the illustration the 
rivet holes have been shown for the sake 
of clearness at right angles to their actual 
position in the fitting. The makers have tested the device over a 
period of 12 months, and they claim that. after rivetting up. the 
conduit is equal to screwed work when solid drawn or brazed tubing 
is used; if a coat of paint or whitelead is applied to the joints. 
it makes a watertight job. Their other claims for the device 
are: No increased cost of installation. no increased labour cost dur- 
ing erection, and no filing to make contact. Standard types of fittings 
are used. it only being necessarv for these to have the inside coun- 
tersunk hole. The punch is of the common screw variety, and can 
be obtained from anv ironmongers or tool makers. We commend 
this interesting system to the notice of electrical contractors. wiremen 
and ironmongers generally. who should apply to the above company, 
26, Hart-street, Holborn, London, W.C., for further particulars. 


PUNCH USED 
FOR CONDUIT. 
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Motor Controlling Apparatus for Every Conceivable Operation 
Adams ME C? I? Balfour House, Finsbury Pavement, London. Works-Bedford. 


GERALDINE IN TUDOR STREET. 


When Geraldine has nothing better to do she comes into the City 
from outer Nuburbia, and takes me to lunch. She orders the 
meal and I pay for it. This arrangement is known by some as divi- 
sion of labour. 

The other day after a co-operative meal of this description we were 
walking down Tudor-street together when Geraldine's eve caught 
the magic words “ Electricity Supply Publicity Committee ` on the 
outside of a plate glass window. 

“Isay,” she said, “ let's go in.’ 

“ Geraldine," I protested, '* vou forget that this is my dinner hour. 
Apart from that ] forgot to mention my doctor has just told me 
I must be very careful what I do after meals. Besides, how do you 
know they want to see us? It rather looks as if they wanted to keep 
the fact that thev had opened a showroom quiet for a bit. Otherwise, 
why open it in Tudor-street ? The only other shop in the street is a 
place where they sell mouldy sweets. I know what it is, Geraldine ; 
they re sort of hatching themselves out here in secret like vou do a 
prize fowl. They're waiting until the whole scheme's full grown, and 
then they're going to spring themselves on an unsuspecting public. 
I expect if the truth were known they're waiting for a chance to 
make an offer for the London Opera House. 
I'm willing to do anything in reason, but, after all, do you think 
we ought to disturb them ? " 

" Come on," said Geraldine, shortly, and I came. 

It was as I expected. the place was still in a state of incubation. 
On one side was a small vertical motor pump forlornly standing in 
the middle of a wide floor space, while on the other a few radiators, 
arranged rather more casually than artistically, peeped on from under 
a pile of workmen's overalls. An attendant came forward from the 
back of the premises; I don't think he yawned. Geraldine, who 
has no modest y, tackled him at once. 

“ We want to see some cooking apparatus, she said; “ electric 
cooking apparatus." 

The man seemed rather surprised at this intrusion. the infrequency 
with which they occur no doubt lending a suspicion of spice to the 
visits of applicants, but he made the best of a bad job, and showed 
Geraldine a Carron oven. 

* This is an electric cooking range," he said. “ I'm afraid it's not 
quite ready vet. But we're having it connected up, and then there'll 
be some demonstrations." 

“When ? " said Geraldine. rudely, as if that were the sort of ques- 
tion one ought to ask anyone connected with the electrical trade. 

The attendant did not reply directly to this question. Instead, he 
remarked, “ This is a hot plate." 

Geraldine smiled ; the attendant went back to the stove again to 
explain all about it. But after a time the oven lost interest for 
Geraldine, and the attendant, anxious to oblige. produced a toaster 
and a fan, over both of which she pored religiously. He also became 
enthusiastic on the subject of rates and of electricity for domestic 
matters generally, thus forming a welcome change from the habits 
of some showroom attendants who exhibit the good qualities of 
their apparatus by praising them with faint damns. 

But Geraldine had had enough by this time, and with a bow to the 
attendant she left the shop. 1 followed. 

* Well, what do you think of it ? " I asked. 

“Not at all bad," said Geraldine, enthusiastically. ‘ The chap 
actually knew what he was talking about, and I should think his 
arguments would be just the sort of thing that would appeal to people 


SIMPLEX CONDUITS Lo., 


Garrison Lane, BIRMINGHAM. 
Manufacturers oí— 
CONDUITS, CABLES, ACCESSORIES, FIT 
! TINGS, MOTORS, ELECTRIC HEATING 
AND COOKING MATERIAL, &c. 


Really, Geraldine, . 


activities to include the supply of wiring accessories. 


who don't know much about electrical work. What he said about 
irons was, in my opinion, particularly good. I shall certainly go and 
see the demonstrations. 1 might pick up some hints." 

“ Oh! impossible, Geraldine," I protested. “ Quite impossible '" 

She told me not to be sillv. and then for a few moments we walked 
along in silence. As we passed up the steps into Fountain-court she 
remarked, ‘‘ 1 can't understand, though, why they dumped it down 
there. There can't be many respectable people go along that street 
—only journalists and that sort of thing—and of those who do prob- 
ablv only one in ten see the shop. "They ought to have it out in a 
principal street—in the Strand or Fleet-street, say." 

“ Or next to Swan & Edgar's, ` I suggested. 

* Yes," said Geraldine, “ or near the * Empire ' or * Shorts’ I 
don't see why one sex should be favoured at the expense of the other. 
At any rate, Tudor-streets no good. And when they moved the 
showroom, and made it look something like a showroom and rather 
less like a second-hand clothes desler's shop, they might open a sort 
of tea place in connection with it. Do vou think that'd go? 
Electrically boiled water. electrically bakod cakes and toasted muffins 
would be just the thing." 

“ Geraldine," I remarked, ** you're always thinking about some- 
thing to eat." 

She pouted and laughed. 
ing * ` she asked. 


* What about an ice after all that talk- 
F. H. M. 


WIRING SUPPLIES. 


Recognising the convenience to a contractor of trading with one 
firm, the British Thomson-Houston Co. have recently widened their 
The con- 
tractor can now buy everything electrical at Mazda House, Upper 
Thames-street, and can make his purchases with the minimum of 
delay and trouble. 

The arrangement of the sales counters on the ground-floor permits 
of the utmost expedition in the supply of lamps and accessories. At 
one counter Mazda lamps are sold. at another Gem and B.T..H. 
Edison carbon lamps, and at a third every sort and size of wiring 


B.T.-H. Lawr-HorpEn, WITH InsuLaTED BASE AND SUNK TERMINALS. 


accessories. There is?aà complete stock of accessories, including 3 
number of variations from standard patterns and sizes. We have 
dealt from time to time with the various fittings and accessories 
which are obtainable from Mazda House. The supply of lamps. 
fittings, and accessories, however. is not the full extent of the com- 
pany's service to contractors. An illuminating engineering depart- 
ment has been organised for the purpose of advising and preparing 
specifications and designs on lighting installations for the assistance 
of contractors. This department aims at raising the standard of 
illumination, and it seeks to achieve this desirable object by co- 
operating with contractors, engineers, and architects. 


The ALUMINIUM CASTINGS Co., 


GREENOCK. pe 


ALUMINIUM CASTINGS OF ALL KINDS. 
MACHINE MOULDING. FINE FINISH. 
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NE. | No Temperature Coefficient. Wire will not Rust or Perish. 
ics Contains no iron. 

ZDIM The only Material of its kind Manufactured in England. 
Man ——— Used largely and Specified by the Admiralty. —— 
oe Used also by the Italian and Japanese Admiralties. 


notes | 


p Write for List giving Electrical Particulars of 


a Ten Grades of Wire. 
ipe WIRE. STRIP. SHEET.. BARE. COVERED. 
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axers - 
| Agent: LIONEL ROBINSON, | 
HENRY WIGGIN & CO., Ltd., , 3, Staple Inn, London, W.C. 
ver GEORGE STREET, BIRMINGHAM. Telephone : 6323 HOLBORN. 
S Telephone : 6400 CENTRAL. Telegrams : “ WIGGIN BIRMINGHAM." Telegrams: “FERRYDOM, LONDON." 
The o 
iM, [ ae 
nee DREDGING BY LIFTING MAGNETS. PERMANENT AND TEMPORARY OUTLINES. | 
te. We have recorded from time to time many interesting applications Sign making is largely a business of specialists which the ordinary 
es i of lifting electro-magnets. One of the most instructive that has electrical contractor leaves severely alone. Many contractors do 
ihi _ Vet come to our notice is that of dock dredging. The illustration not know the effective and reliable use to which a flexible ready- 


shows a Witton Kramer lifting magnet mounted on suitable tackle made illumination strip can be put, both in the way of temporary 
E and raising a quantity of scrap iron from a depth of 16 ft. of water. and permanent outlines. The (.E.C.'s Pixielite, in its improved 

ij | brown ware holder. for normal bayonet cap lamps, will teach them 
something new in this way. It is stocked for lights in a range of 
spacings, it is wired on good quality twin cables that can be fes- 
tooned or stapled to frontages, and makes a strong and weatherproof 
job in an easy and inexpensive manner. The G.E.C. have an ample 
supply of literature descriptive of this novel line, which is available 
for the use of contractors anxious for business. and free information 
will be given upon application to the company s head office or 


branches. 


OLYMPIA ENGINEERING EXHIBITION. 


The International Engineering & Machinery Exhibition, organised 
by the Machine Tool & Engineering Association, Ltd., opens at 
Olympia on Oct. 4. and promises to be the largest thing of its kind 
seen in this country. The stands are being arranged to carry out 
the idea of a large engineering workshop. No enclosed offices or 
partitions are allowed. and the general appearance will resemble that 
of a huge machinery hall. The trade itself has decided how and what 
they will exhibit, with the consequence that the exhibition will not 
he à mere trade show. but a large, well-ordered aggregation of machi- 
nery. Among the firms exhibiting are Messrs. Vickers, Ltd., Alfred 
Herbert, Ltd., and Tangyes. Ltd. The exhibits include machines 


i 

( Ww | for turning out wire nails in millions, without any waste material 

! ITTON Kramer Macxer Raisixe Scar Inon ovr or 16 Fr. WATER. whatever, and automatics turning out screws. nuts and bolts quicker. 

P than one can think of them. A distinctive feature will be the com- 
The metal has fallen into the dock while loading and unloading barges, parative absence of noise. demonstrating the great progress made 


and dredges and divers have failed to raise the serap from the mud. in recent years through gearing and other appliances to reduce 
the noise nuisance. There will be. in all, a working area of upwards 


Mr. F. H. Preece installed the lifting magnet on the barge crane and 
several tons of material are now regularly salved. The installation of 40,000 square ft. in which will be represented close upon 300 
g is at the wharf of Messrs. Geo. Cohen & Sons, Regent's Canal Dock. firms. | | 
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Speciality —16 c.p. H.V. Lamps. 
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succeeded in going the whole hog as far as electricity is concerned. 
The cooking apparatus is of up-to-date design and construction and 
comprises a large oven 24 in. by 20 in. by 20 in.. fitted with two 10 in.. 
one 8 in. and one 6 in. hotplates. the oven having a total loading of 
6 kw. in three 2 kw. elements and the hotplates representing 31 kw. ; 
a carving table with hot cupboard 60 in. by 34 in. by 22 in.. 4 kw, 
loading ; large vegetable steamer. capacity 80 Ib. of potatoes. 5 kw. ; 
fish fryer 22 in. by 22 in. by 5 in., 300 to 400 pieces per hour. 6 kw. ; 
fish and meat grill 6 ft. 6 in. by 24 in. by 20 in.. 8 kw. in four 2 kw. 
sections ; large toaster. capacity 180 pieces of bread per hour. 6 kv. 
in three 2 kw. sections ; small toaster. 4 kw. : two aluminium three- 
tier steamers. 1:5 kw. and two low heats 750 and 375 watts; chip 
potato fryer of the same capacity ; 2 gallon water urn. 3 kw. (three 
heats); 2 gallon milk urn. 2 kw. (three heats) ; 3 gallon coffee perco- 
later (two equal 500 watt heats); egg poacher. 15 in. diameter, 400 
eggs per hour. 1-5 kw. : 12 in. diam. egg boiler. 250 eggs per hour. 1-5 
kw; 10 gallon stock pot on 16 in. hotplate, maximum 3 kw. 24 in. diam. 
fish kettle. 2 kw.; bain marie, 10 sauce pots on 16 in. sq. hotplate, 2 kw. 

An interesting application of electric heating is in the service lift 
which is fitted with a hotplate taking 1:5 kw. and over this is a 
nickel-plated lining on which dishes, etc., sre placed and kept warm. 

Two Summerling automatic fountain boilers are designed to 
deliver water only at a temperature of 212°F. The water for these 
is supplied at about 150: F. from a coke-fired copper boiler. and the 
electric heaters raise the water from this temperature to boiling point. 
This is the first occasion. upon which electricity has been suc- 
cessfully applied. There are six 1,000-watt immersion heaters in 
each boiler and an automatic switch for each boiler cuts in and 
out these as required. The operating solenoid is controlled by a 
relay and actuated by steam pressure. "This automatic feature has 
been specially designed and adapted by Mr. Salt. 

The equipment has been supplied by Purcell & Nobbs. 


WRITE FOR COMPETITIVE PRICES. 


THE ACTON LAMP C0., LTD. 


Works : 
AGNES ROAD, 

UXBRIDGE ROAD, 
ACTON. 

Tel. : CHISWICK 1114. 


Sales Office : 
3, STAPLE INN, 
LONDON, W.C. 


Tel. : HOLBORN 6323. 


WHIPCORD FLEXIBLE CABLES. 


PROGRESSIVE TORQUAY. 


During the past week Torquay has opened a new pavilion on the 
sea front. This has been a long time hatching out, but now that the 
building is completed the inhabitants can boast an up-to-date estab- 


The question arises with trailing cables as to the best material 
for outside protection, which will withstand abrasion at the same 
time that it provides the requisite flexibility and resistance to dele- 


VULCANISED BITUMEN WHiPCORO BRAID 
RIBBED SHEATH 


/ 
i 
RUBBER INSULATED cones j 


BiTUMEN TAPE / 


EartH CORE 


Compounoeo Jute Braio 


terious influences, both mechanical and chemical. Leather has 
proved a satisfactory medium, but it has the disadvantage of heavy 
initial cost. Glover's Whipcord Braiding has been designed to 
overcome this difficulty by providing the desired mechanical protec- 
tion at a minimum cost. Its water-resisting finish renders it parti- 
cularly adaptable for use in damp situations, 


PERMANENT MAGNETS 


e Em Trade Mark: 
4 


W. F. DENNIS & CO., Sole Agents in U.K. for 


HEINRICH REMY, 
49, Queen Victoria Street, London, E.C. — &...H. HAGEN IW. 


Telephone: Bank 343. Telegrams ! “ FREDENNIS, LONDON.” 


[ Photo, ** Tricity” Grogan. 
Torquay PaviLios New ELECTRIC RESTAURANT, SHOWING AUTOMATIC 
WATER BOILERS AND RECORD Size COFFEE PERCOLATOR (ON LEFT). 


lishment. Weare particularly concerned with the kitchen, which 
has been electrically equipped throughout by the Corporation Elec- 
tricity Department, under the generalship of Mr. C. W. Salt. who has 
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THE ROUND TABLE. 


- Where does contra-flo * 
* x x 3 


11 Hiawages!!! Electricians all, but shift engineers and com- 
mercial men especially, turn quickly to p. 180, 
* * * «X 


We 4 


é 


Mr. Sankey wants an Electric “ gas ring.” What will he 
do with it when he gets it ? l 
* 


* * * 


From a daily contemporary : " The city is now in darkness 
and the inhabitants have to get on as best they can with gas." 
British Commercial Gas Association, please note. 

* * * * 

Rumour savs that the delay on the telegraph lines into 
Norwich was due to the sheaves of telegrams from electrical 
T- manufacturers offering Mr. F. M. Long free dynamo-electric 
np facilities to tide over the flood. 

| * s * * 

We have been asked to prepare a directory of station engi- 
neers with columns giving "favourite pub.," "calling time," 
“ brand of cigars, cigarettes and tobacco," “ drinks, morning, 
afternoon and evening." Salesmen with exclusive information 
will be given special terms. 

* * * * 

The Postmaster-General has issued a circular giving some 
valuable official hints to subscribers as to the use of the 
telephone. 

Teach not vour father’s parent to extract 
The golden juices of the egg by suction. 
The good old lady can the feat enact, 


Quit» irrespective of your kind instruction. 
* x * * 


On the 17th inst. 300 Reyrolles travelled by special train to 
Redcar, where a most enjoyable day was spent. By special 
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arrangement with the clerk of the weather, sports were held on 
the sands in the morning, and lunch and tea were served in the 
Cleveland Hall. At the excursion some 20 years ago only 11 
members were present. Progress indeed ! 
* * * — 00x 
The ‘Electric City Magazine (Chicago) " publishes a 
humorous sketch anent the use of electric irons. We repro- 


Speaking of the Electric Iron, the Only Advant- 
ege of the Old Fashioned Flat Iron is: You Don't 
Have to Sprinkle the Clothes by Hand 


duce this as typical of the light side of selling electricity in the 
United States. . The negative phrasing in the top right-hand 
corner is almost as funny as the sketch itself. 
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SIEMENS 


ELECTRIO KETTLES 


Write to Supplies Department Jor new Price List— 
2135.2 just issued. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Hagap Orrics; CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone ı Garrarv 860, Telegrams! "SiSMBRALOS, LONDON," 
Supplies Dept. : 39, UPPER THAMES STRBHT, B.C. 
Telephone: Lonpon WaLL 8270. Telegrams! “ Siguorog, LONDON," 


BRANCHES : 
BIRMINGHAM GLASGOW SHEFFIELD OALOUTTA SINGAPORE SYDNEY 
BRISTOL MANCHESTER — JOHANNZSBURG BOMBAY PENANG MELBOURNE 
OARDIFF NEWCASTLE OAPE TOWN MADRA8 RANGOON TORONTO — 


THE “POINT FIVES.” 


Can we add your name to the list ? 


Mr. A. S. Blackman (Sunderland). Mr. E. R. Hill (Reading). — * 
* Mr. J. Horace Bowden (Poplar). , Mr. T. Roles (Bradford). 
Mr. W. H. Cooke (Luton). Mr. A. H. Seabrook (St. Maryle- 
Mr. C. S. Davidson (Barnes). |. bone). 
* Mr. J. W. Hame (York). | Mr. H. F. Street (Southampton). 
Come along “ R. A. C^ "S.L. P," * W. W.L" “ H. F. P.." 
** J. C" and «C.E.C.S.” 


We shall continue to publish the above list until the number 
of the “ Point Fives " reaches 24. 
* Not vet branded. For the benefit of inquiring reade:s this refers 


to the inaugural ceremony, whith consist; in the placing of the hand on 
a hot plate and shouting '' G.M.G.," otherwise ‘* Exit Ga &" 


NEW COFFEE PERCOLATOR. 


The new G.E.C. coffee percolator is fitted with a self-contained 
heater. and is gracefully and neatly constructed of copper, heavily 
nickel-plated. with a handsome black, 
ebonised wood handle, When filled 
with cold water. spraying will begin in 
less than three minutes after the current 
is turned on. A small quantity of the 
water is rapidly brought to the boil and: 
then automatically forced ‘through a 
tube to the top of the vessel, where it 


chamber in the upper part of the pot, 
and are not kept saturated in the liquid. 
Coffee made in this way is as light and 
clear as wine, and possesses the pure and 
delicious flavour of the coffee berry. 
Less coffee berries are needed, the 


G.E.C. CoFFEE 
PERCOLAT.OR. 


sprays down and over the coffee grains. 4 
The latter are placed in a separate | 
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quality of the coffee is uniformly excellent and does not vary day 
by day. The electric coffee percolator should fill a long-felt want 
in every home. 


HOME HOLOPHANES. 


The holophane system of lighting, by means of carefully designed 
prismatic glass reflectors, is probably the best example of the modern 
application of science to illumination. 

A number of patterns of “ Residence ” holophane reflectors have 
been specially designed to meet the requirements of domestic ser- 
vice. The accompanying illustrations show two of the latest 


designs of residence holophane reflectors, and a holophane sphere 
fitting, which the British Thomson-Houston Co. bave recently added 
to their already extensive range. 


The company cannot make 


DowestTic HOLOPHANE. 


B.T.-H. HOLOPHANE SPHERE FITTING, DiaNIFIED IN APPEARANCE AND 
EFFICIENT IN ILLUMINATION RESULTS. 


delivery of these new reflectors and fittings for a few weeks, but they 
hold stocks of 13 other patterns of holophane residence reflectors in 
addition to a varied range of other holophane material. Although 
differing in appearance, all these reflectors give the same beautiful 


and efficient lighting results. 
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VICKERS 
CONTROL PILLAR 


for the starting and (when required) shunt speed 
control and reversing of all D.C. Motors. 


JUPPLEMENT to °° The Electrician, 


Contains everything necessary for starting up, controlling speed 
and protection against overload and interruption of supply. ` 


ONE HANDLE ONLY IS REQUIRED. 
ES REQUIRED 


The Pillar is fool-proof, and as all main contacts are fitted with arc 


shields and magnetic blow-out, it is specially recommended. where 
‘requent starting is require | 


Separate main switches and fuses are not required with the 
VICKERS CONTROL PILLAR. 


Full particulars and prices upon application. 


The ELECTRIC & ORDNANCE 
ACCESSORIES Co, Limited. 


x Proprietors: VICKERS Limited, 


Aston, Birmingham. 


View of Interior with Doors Removed. 


E ll 


CIRCUIT BREAKER SWITCH 


RECORD'S PATENT. 


This Circuit Breaker is really a combined automatic and hand switch, 

because by turning the closing handle in the reverse direction the 

switch opens with a rapid break. Moreover, it cannot be held closed 

on an overload. No Volt, Reverse Current and other Tripping - 

Devices can be fitted. There are no catches or knife edges to get 

out of order, as the breaker has been designed to last under the 
severest conditions of traction work. 


SIZES 30 ro 2,500 AMPERES. 


List C.2. sent on request. 


MANUFACTURERS— 


THE Recorp EvectricaL Company, Limiten. 


LONDON OFFICE, Telephone 3057 VICTORIA. 
CAXTON HOUSE, Telegrams } '* INFUSION, 


WESTMINSTER, S.W. Cablegrams LONDON. 


WORKS, Telephone 164 ALTRINCHAM. 
BROADHEATH, Telegrams ' INFUSION," 


MANCHESTER. Cablegrams ) ALTRINCHAM. 
Agents for Ireland :—The Hurst Electric Mfg. Co., of Belfast. A gents for Scotland :—Mr. Chas, E. Hart, of Glasgow. 
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SHADOWED CELEBRITIES. 
VIII. “Lieut. H.C.P.” 


[K.V.A. has now sufficiently recovered to submit his report.— 
Ep. E.S.] l 

I can only give a hazy account of my adventures. I’m not 
used to manwuvres. If you have any more London Scots to 
keep in the shadow, I must have at least six months’ notice to 
vo into training. I tracked “ Lieut. H.C.P." to the Fish and 
Quart Farm, near Farnborough, and after getting into my kilts 
behind a treeI joined the battalion without being 
noticed. (Je ne pense pas.) Fish and Quart was cor- 
rect. We had a swimming time of it, that is, all 
except “Lieut. P." He ran the show on strictly 
technical lines. All the tents were fitted with forced 
ventilation in spite of the open slots, and practically 
every kilted Scot was (fire) water cooled. If there 
is any German invasion, “ Lieut. P." ought to be put 
in the van. His ideas alone would keep the enemy at 
bav. He fixed up drawn-wire entanglements with 
barbs of spiked tungsten, and dug a number of semi- 
enclosed trenches; atleast, we did it forhim. Only, 
I understand, that in speaking of the Lieutenant you 
must always put everything down to him (even the 
village maidens, whom we could none of us find). 
Open Scots (in kilts) firing from semi-enclosed trenches 
immensely amused the Colonel, who, since he showed 
the King round the Aldershot Electricity Works, 
always likes to air his knowledge of these things. He 
remarked to “Lieut. P.” that charges ought always 
to be made on the ''mix-'em-up-and-be-demned ” 
system. We made one night attack on the enemy's 
trenches and everything went well until “ Lieut. P." 
save the word to series-parallel the flanking party. ~- 
Unfortunately, I got out of step and the umpire de- 
clared the series section “dead,” The parallel section, 
with “Lieut. P." still fortunately in command, reached 
camp slightly lagging in phase, singing “ Happy, Hardy 
Scots" to the tune of “ We all go the same way home.” Of 
course, I was really the cause of this disaster, but “ Lieut. 
P." was quite decent about it. He had me put in a moist 
tent (all the others were soaking), to give me time to get back 
my lost frequency. You were good enough to explain in last 
week’s issue that only by the administration of sundry ale 
possets could I get star-meshed out of the camp. “Lieut. P.” 
gave me the ‘‘juice” in person. By the way, each tent in the 


ARMSTRONG, STEVENS & SON, L 


WHITTALL STREET, 


BIRMINGHAM. 


IPRION LIST ON APPLICATION. 


_| Pamphlets 114, 122, 88 and 45 give all particulars 


detachment bore the camp version of a well-known advertise- 
ment slogan: “See the kilt on every Scot.” 
[Z can still trace the aroma of haggis in my beard.| K.V.A. 


THE FLOODS AT NORWICH. 


We not infrequently see in our foreign contemporaries illus- 
trations of power stations put hors de combat by flood or fire, 


but our files show practically no photographic record of a 
flooded English electricity works. The adjoining view shows a 
portion of the interior of the Norwich electricity works invaded 
by the flood waters which have so completely disorganised the 
ancient cathedral city. The photograph was taken as the 
waters began to subside, and it will be seen how impossible the 
running of the plant would have been under such conditions. 
We are indebted to Mr. F. M. Long for permission to publish 
the photograph, which was secured by the characteristic enter- 
prise of the “ Daily Sketch." 


REYROLLE WALL PLUGS 


For Portable Machines, Lights, &e. 


WORKS— 
HEBBURN-ON-TYNE, ENGLAND 
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COMFORT IN SHOP LIGHTING. 


metal lamp blood” series, for it emphasises the advantages (and 


xcd. these seem difficult to refute) of the indirect arc lamp over the metal 
The modern tradesman has to be a student of human nature. He lamp for shop lighting. Its pictures are some of the most remarkable 
‘knows that if he could be familiar with the little whims and fancies untouched photographs we have yet seen in print. Electrical 
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INTERIOR or LARGE DRAPERY SHOWROOM LIGHTED By EYF COMFORT ARCS. 


contractors who are seeking a new stunt should get 
copies of the aforesaid booklet yclept, ** The Light. 
ing of Shop Interiors.” 


CURRENT TRADE LITERATURE. 


ELECTRICITY IN MinEs.—The St. Helens Cable 
Co. is issuing a useful reprint of the Home Office 
rules for the use of electricity in coal mines. These 
rules have been supplemented by useful technical 
data relating to cables and particularly C.T.S. 
flexible for the supply of electricity to portable 
mining apparatus. The reprint also includes the 
St. Helens Cable & Rubber Co.'s condensed version 
of the new electricity rules. "This version will, we 
are sure, be most useful to colliery electricians, 
because it gives' the gist of all the regulations 
which deal with any special branch. The matter 
has been carefully classified under a number of 
reference headings so that it is possible to find at 
a glance the item upon which information is sought. 
There is an excellent frontispiece by Macbean 
showing how C.T.S. can be used in the mine work. 
ings. The back inside cover page is occupied by a 
number of C.T.S.B. verses which are worth com 
mitting to memory, particularly the last one, which 
deals with the important subject of “ orders.” 
Finally, there is the admonition embodied in the 
slogan of the company, “ Tis better to be safe 
than sorry." 

TuHomson ELECTRIC LaMPs.—L. E. Wilson & Co., 


of each of his customers he would do much more business with them. — 22. Cross-st., Manchester, have ready a new list dealing with this well- 


Such an intimacy is, of course, impossible in trade, but it is not known pocket electric lamp. The lamp has been improved in many 
difficult to apply the principle of looking after customers in a general — of its details and should he taken up by electrical contractors. etc. 


way by providing certain creature comforts in 
the shop. A bright carpet on the floor. a soft 
cushion chair from which to make a purchase. 
a plentiful supply of mirrors with which to 
admire one's attitudes in striking a bargain. 
All these are nice enough in the day time. At 
night they fall rather flat if the lighting of the 
shop is not attended to. Here the shopkeeper 
is confronted with a different proposition. He 
knows that he wants plenty of well distributed 
light, but he does not know how to get it. How 
can he? He is not a consulting illuminating 
engineer. He does not want to spend his hard 
(or easily) earned money in experimenting with 
various illuminants. '' Light." he cries, " Give 
me light." He need not cry in the wilderness 
either. If he will raise his voice in the neighbour- 
hood of Park.street, Southwark, where the 
Union Electric Co. ** hang out `” he will be heard. 
The eye-comfort department will take him in as 
& wayward child and, after admonishing him 
for his naughtiness, will send him away with 
a booklet. We have a copy of it before us. It 
tells how the shopkeeper can acquire comfort 
for the customers to his showroom by providing 
them with indirect arc lighting. The pictures 
are more illuminating than the text. for they 
are all reproduced from untouched photographs, p 
and the text must have had some of its '* i's ” rem, 
dotted and '* t’s”’ crossed. 


, E rn 
The booklet is evidently one of the ‘‘ out for 
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Motor Controlling Apparatus for Every Conceivable Operation 
Adams M C? I? Balfour House, Finsbury Pavement, London.Works-Bedford. 
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HIAWAGES. 


(With apologies to Longfellow.) 


In this merry land of England 

We have many kinds of workers ; 

On the top vou find the rich men, 

Many of them having seats on 

Boards of wealthy undertakings. 

(How they got there? Don’t ask 
questions !) 

And thev work! 
watch them 

As they toil from ten to midday, 

When, arising from their arm- 
chairs, 

Faint and spent with their exer- 
tions, 

Taxis bear them swiftly clubwards, 

Whence they issue, two hours 
later, 

So refreshed in mind and body 

That, repairing to the office, 

Signing cheques is to them chikl's 
plav. 

And they have such simple natures, 

Such delightful dispositions, 

That, so long as thev get all their 

Wishes gratified in this life, 

Never could you want to mect a 

More contented class of workers. 

Let us now regard another 

Type of zealous British worker. 

Him you'll find arrayed in buck- 
skin, 

Or, maybe, the fragrant. corduroy, 

Wielding pick with brawny muscle, 

While adown his honest visage | 

Runs the likewise honest moisture. 

But, one day, he says, “ I'm blank 
well 

Not agoin' to work no longer 

Than eight blank, blank, blank 
hours daily, 

An’ I want my wages raisin’ 

To a figure more in keepin' 

With my proper rank an' station." 

Straightway in the " Bug and 
Gluepot ” 

Gather all the Labour Leaders, 

Air their wrongs in lurid language 

(Interspersed with sundry ‘arf- 
pints), 

Clearly demonstrate to all men 

How the philanthropic workman 

Toils from morn to dewy eve. 

Getting, in return, a sum which 

Hardly. serves for beer and baccy, 

Let alone such simple pastimes 

As the spotting of the winners 

(Or the spotting of the losers). 

Then in each man’s noble bosom 

Wakes ambition, and the Leaders. 

Pouring out impassioned speeches, | 

Raise the poor downtrodden 
workers 

To the ranks of noble ’eroes. 


Ye gods, just 


The ALUMINIUM CASTINGS C0., 


GREENOCK. 


“SOLAR” PURE CAST ALUMINIUM 
COOKING UTENSILS. Write for Catalogue, 


(For, vou know, these chosen gas- 
bags 

Do not burn with zeal for nothing, 

But are mainly spurred on by the 

Filthy lucre drawn on pay day 

From the war chests of the 
Unions.) 

Then the Strike comes into being. 

All the papers seize upon it, 

For. when handled with discretion 

Bv the gentry whose effusions 

Are rewarded at the rate of 

Thirty lines for two-and-sixpence, 

À most gratifving increase 

Is there daily to be noticed 

In the paper's circulation. 

After months of wearv haggling, 

Talk. ad nauseam, from both 
sides. 

Compromises are effected 

And the men resume their labours 

With a promise from the masters 

That their wages will be higher. 

But, if vou will kindlv give me 

Sympathetic hearing longer, 

I will tell vou of a third class 

Midway ‘tween the two just men- 
tioned. 

Full of noble, hard-worked fellows 

ls this third, and lastly, section, 

For I place among its numbers| 

Such as vou and me, dear reader. 

Those of us who, in our glory, v 

Pace, with stately step, the rubber 

Matting of theswitchboard gallery, 

Tap, with cunning touch, the faces 

Of the instruments arrayed there, 

Read with ease, and eke precision, 

Hourly records of the meters.: , 

Those of us who, weary hearted, 

Haunt the lairs of Export Dealers, 

In the hopes of someday picking 

Up an order for the office. 

Those of us who wallow daily 

In mind-perplexing calculations, 

Carefully preparing prices, 

Filling in elaborate tenders, 8: 

Which. we know, we've absolutely 

Not the faintest chance of getting. 

Are there hopes that we shall ever 

Have our wages (pardon, salaries) 

Raised above the present figures, 

Which are just about sufficient 

To provide, without much margin, 

Clothing. fares and Lyons’ lunches ? 

No, for just so long as bosses 

Can, by lifting up a finger, 

Get two hundred applications 

For a post of two pounds weekly, 

We can put away all dreams of. 

Millions which, by patient effort, 

Well amass. When? Oh. well, 
some day ! F. N. B. 


Ltd., 


PRIZE ELECTRIC MINERS’ LAMP. 


In our last issue we described in some detail the miners’ lamps 
awarded prizes by the Home Office in the recent competition. 
Among these was the Stach 
lamp supplied by the Elec- 
trical Co. which was awarded 
£50 as a special prize in com- 
pany with seven other lamp 
makers. We are now able 
to reproduce an illustration 
of this lamp and it will be 
noticed that the construction 
is very rugged and that the 
lamp is well suited to with- 
stand brutal usage. The lamp 
case is fitted with an iron 
hoop pivoted near the centre 
of the case so that the lamp 
may be turned round and 
used in any position. There 
are no external switches, the 
lamp top being turned clock- 
wise to switch on and back 
again to switch off. The bat- 
tery will provide current for 
the lamp for 14 hours, the 
light emitted being 2 c.p. 
The lamp is a 2-volt Aegma. 
The battery may be charged 
and discharged 200 times 
before its useful hfe is ex- 
hausted. The lamp is sealed 
by a spring catch which can- 
not be released except under 
the influence of a powerful 
electromagnet. Any tam- 
pering with the catch can be 
subsequently detected. The 

F lamp is water- and gas-tight 
and weighs 54 1b. Interested readers should make a point of 
inspecting one of these lamps. 


TA M Ww O- 


£50 Prize Miners’ LAMP. 
(The Electrical Co.) 


TO FACILITATE COLONIAL TRADE. 


We have just received a copy of list H302 from Ferranti Limited. 
which deals with their totally-enclosed high-tension ironclad panels. 
We must compliment the company on the novel manner in which the 
list has been arranged in order to facilitate the carrying on of busi- 
ness abroad and to prevent mistakes on the part of the foreign buyer. 
particularly in selecting the correct combinations of current and 
potential transformers, &c. Anyone who has had the handling of 
export business in electric switching apparatus will realise the diffi- 
culty in dealing with panels which may contain as many as 30 to 50 
forms of different types of oil switches, isolating switches, earth 


The ALUMINIUM CASTINGS Co., 


GREENOCK. Ltd., 


ALUMINIUM CASTINGS OF ALL KINDS. 
MACHINE MOULDING. FINE FINISH. 
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switches, 'bus bars, instruments and transformers. The prices of 
each of these can easily be obtained by the colonial purchaser, but he 
is at once in difficulties because he is not familiar with the sizes, 
limitations and applications of these details. As a rule it is assumed 
that the purchaser is familiar with these particulars, but this assump- 
tion is not justified by experience. It is a simple matter to attach 
code words to different types of oil switches, instruments, trans- 
formers, &c., but it is not possible to apply these to the 30 to 50 
different items required fora panel. Frequently one may be dealing 
with cheaper panels and cablegrams, in any event, cost 2s. 6d. a word. 
Assuming 40 variants with these code words the possible combina- 
tions are enormous, but it has not been found practicable to utilise 
one code word or even one letter and a code word for each combi- 
nation. 

Messrs. Ferranti Limited have overcome these difficulties by making 
up three tables, each of which deals with possible useful combination 
of a few of the pieces of apparatus. Prices only are included in these 
tables, and these must be added together through code words which 
may be condensed into two. The most elaborate panel may be 
cabled in two words as against some 40 or more by the ordinary 
methods. 

Code words have been sclected which differ by at least two letters ; 
this is a point of the first importance. Simple, brief instructions 
are given with each table and printed opposite a section of the table 
so that they can be readily understood. If the instructions regarding 
current and potential transformers are followed the arrangement 
arrived at includes the correct combinations of transformers. The 
list may safely be handled by anyone who knows no more than the 
names and general uses of the items. Carefully arranged examples 
of estimates and cablegrams are given. 


R 
DeTAIL oF LOCKING MECHANISM OF FERRANTI LEVER OPERATED 
InoxcLAD SWITCH PANEL. 


The isolating switeh handwheel is used to actuate this device, which is interconnected 
with the oil-switch movement, and ensures that a panel remains dead when the 
enclosing doors are opened. 


“Mhe (descriptive matter is very complete and arranged progres- 
sively so that “ he who runs may read "" something of interest and 
profit, and obtain a clear condensed idea of the uses of the gear. If 
he wishes to read a little more, further information is presented in 
slightly greater detail, while should he care to dip more deeply into 
the pamphlet full particulars are given of every item. 

Nothing is, of course. complete nor perfect, and now that the list is 
in print we understand many improvements are apparent, and these 
will be embodied in the next issue. Meantime we recommend 
colonial and foreign readers and export houses to get a copy of the 
list from Ferranti Limited. King-street, Manchester. 

The introduction by Messrs. Ferranti Limited of this useful system 
should encourage colonial buyers to do business with the firm. We 
find that so many electrical manufacturing concerns are sending goods 
out to the colonies and building up important business connections 
abroad. It is in every way desirable that these commercial relations 
should be strengthened to the utmost possible extent. This can best 
be done by eliminating from the negotiations between seller and 
buyer, which frequently have to be conducted over miles of telegraph 
lines, those trifling details which occasion delay and too often throw 
the colonial purchaser upon the product of some local American or 
German agent. If we hope to build up trade within the Empire we 
can only do so with some such scheme as that which Messrs. Ferranti 
Limited have now adopted. 


SIMPLEX CONDUITS Lp., 


| Garrison Lane, BIRMINGHAM. 
Manufacturers of— 
CONDUITS, CABLES, ACCESSORIES, FIT- 
-- TINGS, MOTORS, ELECTRIC HEATING 
| AND COOKING MATERIAL, &o. 


Complete Motor Installations. 


NX of submitting our Specification and Estimate. 


HERE work of this nature is in contemplation in 
, Connection with Electrical Power Factory Driving or 
Colliery Equipment, we shall be glad to have an oppor- 


The construction of the “ Scholey " Motor renders 
the Machine eminently suitable .for heavy 

drives, as it invariably gives the maximum 

N amount iof work with extremely low con- 
sumption of current— which, after all, 

\ are the chief requirements demanded 
. by Consulting Engineers, Factory 

. and Colliery Proprietors. 


Baquiries will receive 
\ immediate personal 
supervision. 


SCHOLEY & CO., Ltd. 


151, Queen Victoria St., 
LONDON, E.C. 
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HOLOPHANES FOR THE POCKET. 


This is not the title of a new line of holophane reflectors. but we 
use it to designate the new list which Simplex Conduits (Ltd.) are 


SIMPLEX 


HoLoPHANE 


Bowis. 


now issuing on holophane globes 
and reflectors. It is so handy 
that it will go into the pocket 
and gives details of the latest 
types of reflector bowls, spheres, 
globes and domestic reflectors, 
in addition to several types such 
as the new * Bank" and the 
« Billiard Lighting " units. Holo- 
phane-Benjamin steel reflectors 
designed for mill and factory 
lighting find a place in the list. 
Complete details of the correct 
spacing and the light distribution 
curves for each type of reflector 
are given. There isan explanation 
of various methods of calculating 
the illumination required and the 
position of lamps in large rooms. 
These notes have been carefully 
compiled and specially written 
soas to make the instructions 
as clear and concise as possible. 
When using sphere fittings or 


which the lamp is placed inside 
|, the reflector has considerable 

E bearing upon the success of the 
fitting when installed. The tables 


EXCELLO 


FLAME ARC WITH UNIQUE 
< TWO YEARS’ WARRANTY 


-. 


hemispheres, the manner in . 
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giving the various dimensions of the fitting, the size of the gallery. 
&c., in connection with them, will be found most useful. Diagrams 
are also included which further aids to an understanding of the 
correct, application of holophane glassware. 

The whole range of fittings is manufactured throughout at the 
company's Birmingham factory, and since the institution of the 
Fittings Department special attention. has been devoted to the 
design of fixtures incorporating the use of holophane glassware. 
In every case the :sthetichas been combined with the mechanical. 


OKANI PARALLEL a ONE nou TEE us 


DIAGRAM OF LIGHT DISTRIBUTION OF **UxirtL.UX ` REFLECTOR. 


3 


Details are also given of the new * Uniflux " reflector 
for picture lighting, which is designed to give even illumi- 
nation for the maximum area in a vertical direction. 
This reflector, in addition to being useful for picture 
lighting, may also be employed for illuminating book 
shelves, blackboards, railway time-tables, destination 
indicators and so forth. 

The pocket list comprises 64 pages, and arrangements 
have been made to overprint supplies with contractors or 
supply companies’ names and addresses, free of charge. 


COMMERCIAL NOMENCLATURE. 


Following up the list of commercial electrical. men 
whose names we gave prefixed bv their distinguishing 
slogan or trade mark, we give a further list which 
includes a few of the men who make and sell juice for 
the central stations :— 

" J.0,G." Cramb. | 

(Three columns this week.) 

" Hydro- Electric " Long. | 

" B. & K.” Downe. 

" Electrovl " Nobbs. 

“ Beatarc " Wilkinson. 

" Beacon " Hecht. 

“ Pneu " Bevis. 

“ XL" Wilkins. 

“ Damard " Kingsbury. 

'"CAppy " Couzens. 

“ Sunshine ” Shiplev. 

'* 05 " Ferranti. 

“ All Black " Holmes. | 


“ All Bright " Berry. 

“ Adaptor " Prangnall. 
“Wha Hae” Smith ( R. W.S.). 
“ Wavgood " Kinghorn. 

'" Balli-Wattah " Robinson. 
" Multi-Knob " Lundberg. 
“ Kalbitum " Ward. 

“ C.M.B.” Tunstall. 

Ts Tin Oven " Cooke. 

“ No Trumps” Hammond. 
* Hot Water” Schmahl. 

“ Gas Ring” Sankey 

* Diving Bell" Prentice. 

“ A Week Ahead” ELECTRICIAN. 


; SUNSHINE ARCS. 


The arc lamp men are coming out of their summer lairs and issuing 
catalogues, doubtless as proclamations of defiance to gas and other 
rivals. Mr. Shipley's epistle to the contractors and station men, 
entitled ** Sunshines After Sunset " is well written and carefully (we 
had almost said cunningly)illustrated. Like there viewer of novels, 
we are not going to spoil sport by giving away the plot. 
must discover this for themselves by getting a copy of the publication. 


We will say this, that ** Sunshine " arcs are flame lamps, guaranteed . 


for two years as to mechanical defects and obtainable with deposit- 
free globes. In the smallest size of lamp the hours of burning are 


6-8 and in the largest 16-18 ; there are four patterns of lamps for 
both arc and direct-current service, and each pattern can be supplied 
to take 8-10 or 12 amperes. Dioptric inner globes can be fitted 
where illumination at wide angles is desired. The effect of the globes 
on the light distribution is shown in illumination curves plotted for 
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the lower hemisphere. With ordinary globe the maximum illumina- 
tion isat about 65 deg. and with the dioptric inner globe at 20 deg, 
below the horizontal. 

The technical data pages are filled with concisely arranged tables, 
For instance, a 12 ampere direct-current lamp has a gross energy con- 
sumption of 660 watts and an efficiency of 0-174 watts per candle. 
power ; the latter is 3.800 m.h.c.p. and 6,650 max. These figures 
can be read at a glance. The instructions pages and ** complaint, 
cause and remedy " columns are also useful. The remedies are most 
tersely expressed ; forexample: complaint, burning hours too short ; 
cause, globe is broken; remedy. have a new one. "Throughout 
the list not a word about metal lamps and gas. Mr. Shipley is right 
if he assumes that there can be no competition between flame ares 
and other illuminants. The former occupy the pinnacle alone, 
Our Scotch friend on the J.O.G. should follow the final word of advice: 
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TEN SUNSHINE ARCS OUTSIDE ArPENRODTs5 NEW RESTAURANT 
IN THE STRAND. 


“ If your customer wishes to see some ‘Sunshine’ flame arcs, take 
him a Id. "bus ride down Oxford-street, London, W. You can see 
over 200 in 10 minutes." 

The ** Sunshine " is perhaps noteworthy among the arcs for the 
artistic lines of its case. The picture shows how it harmonises with 
a shop front. The lamps look as good as the comestibles for which 
Appenrodt's are famous. Interested readers should apply to the 
Electrical Co. for a copy of this list. 


ROMETHEYUS 


ELECTRIC HEATERS 


Guaranteed © YEARS 


x LONDON SHOWROOMS: 9," Newman Street, Oxford Street, W. 


"The BRITISH PROMETHEUS CO., Ltd. 
Salop Street Works, BIRMINGHAM. 


— 


Moes, L, 2 and 3, SALISBURY COURT, FLEET STREET, in the City of 
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THE ROUND TABLE. 


The 2nd Newcastle Electrical Exhibition opens to-morrow 
(Saturday). Here's luck to it ' 

dx x * * : 

From a correspondent in reply to our query last week, 
“Where does contra-flo ? we have received a postcard which 
makes answer as follows: " Into the hyster-Isis or perhaps, 
into the Amp-air." The P.C. comes from Acton and has been 
handed to K.V.A. to “ shadow " the writer. 

x x * * : 

The “ J.O.G." states that “ Brighton has a well-developed 
electrical undertaking which has to be reckoned with by the 
local gas company." Mr. Christie begs to inform our con- 
temporary also that Queen Anne is dead. 

* * * * 

~ The Light that Failed " will not appear at Brighton next 
week as announced. It has been withdrawn owing to excessive 
pressure. 


* * x * 


After Geraldine's visit the Tudor-street showroom of the 
E.S.P.C. was kept quite busy, but we understand has now 
become quite normal. 

Ux xk x * 

The 12s. 6d. toaster has arrived. Will Mr. Milne Watson 
order one for use in his house ? 

x * * x 

As a protest against poor service, telephone subscribers in 
Checotah, Okla, took down their receivers in order to make the 
system as a whole inoperative. Telephone subscribers in 
London, England, please note. 

* * x E 

We notice some comments by our contemporary the ^ Gas 
World " on the Queen's Head Electric Restaurant. One of 
its choicest remarks reads as follows: ** The world moves and 


The OSRAM Lamp 
of to-day has an 
enviable record. 


Customers are satisfied that 
it is the one lamp on which 


they can absolutely rely, 
and you know the value of 
your customer’s good-will. 


Mem, : Stock British Made 


OSRAMS 
with Drawn Wire Filaments. 


Subscribers. 
E E RE E DRE ee ee ae REO 


customs change, but mankind remains much the same. A 
good thumping lie is more easily swallowed than a mere im- 
probability." We compliment our esteemed contemporary 
on its outlook on human affairs. 
* 3k z: * 

Our congratulations to Mr. Howard Foulds and the Bir- 
mingham Corporation Electricity Department on its new 
booklet. In sending us an advance copy Mr. Foulds points. 


out that the booklet will appeal to the middle-class consumer, 
who so far knows little of the supply except as a lighting agent. 
The illustrations, of which there are many, are the work of the 
inimitable Con. H. Lomax. We append a reproduction which 
does only faint credit to the original. 
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SIEMENS 


DISTRIBUTION 
FUSE BOARDS 


WITH 


“ZED” FUSES 


MOUNTED ON TEAK BATTENS 


ARE 


THE MOST RELIABLE 
ON THE MARKET. 


ADDRESS ENQUIRIES TO OUR SUPPLIES DEPT. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
H&AD Orricai CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: Garrarp 860, Telegrams! "SiEMBRALOS, LONDON," 
Supplies Dept. : 39, UPPER THAMBS STREET, B.C. 

Telegrams! 'StguoroR, Lowpow." 
BRANCHES : 


SHEFFIELD CALOUTTA 
JOHANNESBURG BOMBAY 
CAPE TOWN MADRAB 


Telephone: Lonpnon WALL 8270. 


BIRMINGHAM 
BRISTOL 
CARDIFF 


@LasGow 
MANCHESTER 
NEWCASTLE 


SINGAPORE 
PENANG 
RANGOON 


SYDNEY 
MELBOURNE 
TORONTO 


THE “POINT FIVES.” 


Can we add your name to the list ? | 


Mr. A. S. Blackman (Sunderland). Mr. E. R. Hill (Reading). 
* Mr. J. Horace Bowden (Poplar). Mr. T. Roles (Bradford). 
Mr. W. H. Cooke (Luton). Mr. A. H. Seabrook (St. Maryle- 
Mr. C. S. Davidson (Barnes). bone). 
* Mr. J. W. Hame (York). | Mr. H. F. Street (Southampton). 
* Not vet branded. For the benefit of inquiring readers this refers 


to the inaugural ceremony, which consists in the placing of the hand on 
a hot plate and shouting ‘‘G.M.G.,” otherwise ‘ Exit Gas.” | 


TOAST-EATING NEWSBOYS. 


A special sale of electric toasters by the Oklahoma Gas & Electric 
Co.. Oklahoma City. was featured by Mr. Robert C. Leonard, manager 
of the new business department of the company. The sale was 
advertised in all the papers. and an arrangement was effected with 
a dealer in electrical supplies by which a novel demonstration of 
electric toasters was made. It was announced in the papers that 
during certain hours of the day the newsboys of the city would par- 
ticipate in a toast-eating contest in the dealer's show window. The 
terms of the contest were that each newsboy should receive | cent for 
everv slice of toast he could eat during a period of 15 minutes, In 
addition. the boy who stowed away the most toast was to receive a 


prize of $1. This unique contest excited a great deal of attention. ' 


The newsboys responded with alacrity, and while the contest was on 


the sidewalk in front of the window was blocked with spectators - 


enjoving the laughable and unusual sight. The toast was made by 
electricity. of course. Thirty-seven toasters were sold during the 
dav. while the influence of the contest was shown in increased de- 
mand for toasters on succeeding days. The contest was won by a 
newsboy who ate six pieces of dry toast in the time specified. — 


v 


“ Electrical World.” : 


i84. 


AN ELECTRIC TOASTER FOR 12s. 6d. ! 


The new G.E.C. 12s. 6d. toaster is constructed of nickel-plated 
metal, mounted on a white porcelain base. "The heating element is 
of a calorite ribbon strip, wound on mica firmers. 'The two doors 
open downwards and outwards to allow the bread to be turned or 


New G.E.C. Toaster. 


removed. The weight of the bread pressing on the bottom of these 
hinged wire doors holds it in position near the heating element. 

This toaster, which is bound to become popular, is 8 in. long by 4 in. 
wide by 71 in. high. The energy consumption is 500 watts, and toast 
can be made for an average breakfast in less than 10 minutes. 


COMMERCIAL EYE REST LIGHTING. 


After exhaustive tests conducted over a period of 18 months 
with various lighting systems, the Curtis Publishing Co., Phila- 
delphia, decided in favour of ** Eye Rest" indirect lighting; 200 
employés who worked in the rooms supported this decision. 

The photograph reproduced shows one of the offices lighted on 
this system. Ample light is distributed over the working plane, 
but there are no visible light sources to cause annoyance and 
hindrance to the worker. 

Ilumination with this svstem is obtained by direct reflection 


Ey 


« Eye Rest” Lichtinc IN PUBLISHING OFFICES. 


from the ceiling, the light being projected thereto by X-ray reflec- 
tors upturned in omamental metal bowls suspended by chains from 
a ceiling plate. This reflector is made in one piece of silvered glass 
with spiral and vertical corrugations which correct any unevenness 
or streakiness in the light. l 

Indirect lighting is rapidly coming back into vogue m England, 
for it has its home here, and the B.T.-H. Co., who have taken up the 
manufacture and supply of * Eye Rest” fittings, are, we understand, 
already finding it difficult to keep pace with the brisk demand. 


HE ELECTRICAL Cop, 
METERS 


iss 


SUPPLEMENT to“ The Electrician,’’ September 6, 1912. 


VICKERS 
MOTOR CONTROL PANELS 


for D.C. Motors. 


Consist of face plate type Starter and Ironclad 
Q.B. Lever Switch Fuses, mounted together upon steel 
runners. 

The Starter may be of either the ‘ open,” '* protected,” 
or. " watertight” types, and fitted with either “ no-volt " 
or both **no-volt" and “overload” release. | 


AN IDEAL COMBINATION. 


Quotations and Price Lists upon Application. 


The ELECTRIC & ORDNANCE ACCESSORIES Co., Limited, 


ien 

E Proprietors, VICKERS Limited, 

Pr Aston, Birmingham. 

“4 
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VICKERS 


ELECTRICAL PLANT. 


a Motors and Generators | Turbo Alternators. | Patent Reversing 
y of every Rotary Converters. Drive for 
description. Motor-Generators. | Planing Machines. 


Vickers 3-Phase Totally Enclosed Induction Motors, 
| Squirrel Cage Type with Ribbed Covers. 
AE od 


RIVER DON WORKS, 


| VICKERS Limited, — SHEFFIELD. 
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AN OPPORTUNITY. 


In view of the recent introduction of our 


Variable Mercury Condenser we have 
decided to clear our stock of 


| = VARIABLE 


Puate CONDENSERS 


BELOW COST PRICE 


ONLY A FEW LEFT. 


INSPECTION INVITED. 


ISENTHAL & CO. 


(Dept. 4), 


DENZIL WORKS, NEASDEN, LONDON, N.W. 


Contractors to the Admiralty, War, India, and 
Colonial Offices, &c. 
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“ KLIPTON." 


This is the name given to a new battery lamp which is being put on 
the market, by Rose Bros, Barbican, E.C. It is a dry battery and 


LAMP IN UsE. 


" KurrToN " 


2.volt lamp combination. having a special form of holding clip by 
which the lamp can be secured so as to leave the hands free. The 
illustration shows how the device can be ` Klipton " to a book or 
newspaper for reading. This ingenious attachment will supply a 
long-felt want. 


i86 
* BRIGHTUN ” PROGRESS. 


An enterprising firm in Brighton recently took over a draper 
establishment as a going concern, and one of its legacies was the high. 
pressure gas installation for the outside lighting. For the last ies 
years the Gas Company have done their best with the job and have 
installed various types of high-pressure gas-lighting appliances, the 
fittings being taken down every spring. Before the fittings were put 
up for the ensuing lighting season Mr. Christie persuaded the pro. 
prietors to allow him to install a couple of 500 c.p. metal lamps. The 
Gas Company, immediately they saw these going in, fixed up one500 
and one 1,000 reputed candle power high-pressure gas lamps alongside. 
Opportunity was thus afforded of making a most interesting com. 
parison. The high-pressure gas lamps put up by the Company were 
of the latest single inverted-mantle type, and the 500 c.p. metal 
lamps quite put the 500 c.p. high-pressure gas jets into the shade : 
it also gave a better diffused and more brilliant light than the high- 
pressure mantle for which 1.000 c.p. is claimed. "The consumption 
of these lamps was stated to be 83 and 17 cubic ft. per hour, respec- 
tively, and this works out at the unheard-of efficiency of 58 c.p. per 
foot! As no more than 500 c.p. is claimed for the metal lamps. and 
they practically equalled. if not swamped. the 1.000 c.p. gas burner. 
the proprietors of the establishment naturally questioned the effi. 
ciencies claimed by the Gas Company. It is interesting to note that. 
including the maintenance charges for the ordinary lighting hours of 
a season from September to May. the metal lamp with energy at 3d. 
per unit works out at an estimated cost of £3. 4s.. as against £2. 7s. 
and £4 for the 500 c.p. and 1.000 c.p. gas schemes. The result of the 
experiment is that the Gas Company have been requested to remove 
the whole of their fittings and this season the proprietors will have 
13 500 c.p. tungsten lamps fixed in their place. There is little doubt 
but that other and smaller users will follow the excellent example set 
by this firm. 

We are indebted to Mr. John Christie for these details and our 
readers will find humorous reference to the matter in another 
column. 


SHADOWED CELEBRITIES. 
IX.—" Carr. W.P.D." 

A pair of short-circuited trousers with bell bottoms and a 
squirrel-cage jersey proved sufficient disguise in shadowing 
“ Capt. D.." who was not difficult to recognise 1n a peaked cap 
with “ E. P.* Paragon ” in gold braid letters on the front. 

The ancestors of " Capt. D." made sail for Nelson s ships 
of the line, so that the propulsion business has been handed 
on from father to son until now it reaches “ Capt. D., who 
makes it his hobby. Quite like other people with hobbies, he 
devotes his whole time to it. I had hoped that he would 
frequent the '* Captains’ Mesh” down the lane. whart I mean; 
but he has a preference for the " Spinners’ Arms (where I 
don’t like the barmaid). " Capt. D." has quite high-tension 
views on ship propulsion. During a discussion he is liable to 
thrust block seizure—he gets so overheated. He has the 
merit of being a polvphaser of the blue-water school, and his 
ultimate ambition is to paragonise the British Fleet. He could 
not make up his mind, the last time I saw him, whether or no 
this should be done before the next German invasion. The 
“ captain ” was audibly annoyed when I suggested à look round 
the “ Mauretania." I quite overlooked the fact that she !s 
still S.S. and not E.P. I was a little surprised to find that, m 
spite of his nautical forbears, '* Capt. D." can only manipula’ 
the fragrant weed by smoking it. This seems to me à tactica 
error, and one which he should remedy as soon as possible. 
He is. however, an authority on copper fumes for engineers. 
The Paragon Propeller was one of the chief excitements of e 
last meeting. I was taken on board the ‘ Mustang to s 
ata demonstration. The propeller can be féathered so quickly 
that there is a non-inductive kick from full speed ahead H 


* E.P. = Electrically propelled.—Ep. E.S. 
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= AMPOECUIT BREIZH 


A NEW CIRGUIT-BREAKER 


This 10 amp., double-pole, flame and 
explosion proof circuit-breaker has 
been specially designed for the 
protection of underground lighting 
circuits, but it can be used on any 
circuit in which a small circuit- 
breaker is necessary. 


Deliveries from Stock. 
Pam. 126 gives fuii particulars. 


A. REYROLLE & CO., LTD., 


HEBBURN-on-TYNE. 


about ship. This stunt proved too much for my squirrel-cage 
jersey, which put me in quadrature, and necessitated my rescue 
with the boat hook. " Capt. D." is supremely optimistic. 
For this quality alone he should be chairman of one of the 
steamship companies. 

I recommend that he should certainly be found a place on 
the staff of the J.O.G. He possesses all the qualifications, 
but, in particular, he has a wonderful internal-combustion 
engine which expands the products of combustion down to 
at mospheric pressure. K. V. A. 


A 6 KW. TOASTER! 


The average breakfast-table electric toaster is quite moderate in 
energy consumption compared with the " mammoth " shown in the 


Large ELEcrBI: Toaster BY: SIMPLIX CONDUITS, Lrp. 


illustration. " This toaster takes 6 kw. when fully loaded, and*will 
make 720 pieces of toast an hour. There are 12 sliding compart- 


Ask for 
List 
8015 B. 


An Accurate 
OHMMETER for 


£10/10/O0 (subject). 


Simple design enables us to 
But the 
instrument is as reliable and ac- 


sell at this low price. 

curate as one at twice the price. 
ini ii 

| Union Electra Colta 


PARK ST. souTHWARK. conDON.s.c RAS 


ments in which large pieces of bread can be placed. and one switch 


' controls the heaters in three compartments. The toaster was 


manufaetured by Simplex Conduits (Ltd.). who, we understand. 
made it to special requirements in record time. 


NEW HEATING APPARATUS. 


The Swedish system of heating apparatus. the invention of Lófquist. 
is made up of a number of interesting electrically heated devices. 
An automatic electric radiator. with the elements mounted in soap- 
stone, is one of these ; the auto-device consists of a thermostat which 
breaks the circuit as soon as a definite temperature is reached. 
Another is a cistern with 4 kw. immersion water heater for shower- 
bath service ; water can be obtained at either 180°F. or 104°F. The: 
heater is cut out when the desired temperature is reached. A com- 
bined washing, wringing and drying machine is another neat device. 
Seear, Page & Co. are the British representatives of 
the system. 


THE ELECTRIFIED “YANK.” 


The Yankee offers an interesting study in contrasts. 
No one is so anxious to boom the good qualities of 
his plant or so desirous that you should listen to 
his booming. But should the plant go wrong (even 
Yankee plant does occasionally) the erstwhile bittern 
is mute as a broken drum. and the only thing you 
can get is tight-lipped rudeness. 


GLASGOW'S ARC PROGRESS. 


In the early part of this year the General Electric 
Co. received an order from the Glasgow Corpor:- 
tion for over 200 ** Angold’’ magazine flame are 
lamps for street lighting purposes. A further 
order has now been placed for an additional 925 of these lamps, all 
of which will displace open-type lamps. 
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COPPER CLAD STEEL. 


An interesting booklet reaches us from the Duplex Metals 
Co., Pa., in which they describe their product, ** copper-clad ” 
steel. This is chiefly in the form of wire and is offered for the 
many electrical purposes in which a high resistance to tensile 
strains is needed. We extract the following description of the 
process from the booklet :— 
Copper molecules are arranged so differently from steel molecules 
that it is hopeless to try to directly weld steel and copper thus. But 
if you have an iron-copper alloy, it partakes of both the nature of 
iron and the nature of copper ; it may be welded to either ; it is like 
to both. 
That is the fact which is utilised in making our product. Instead 
of trying to weld pure iron and pure copper directly together we weld 
pure copper to steel through an intervening layer of iron-copper alloy. 
Steel billets of any desired composition which, for the purposes of 
this description, will be regarded as being suitable for making wire, 
are rolled to a bar which is then 
cut into billets. 
pass to a machine where the ends 

- are drilled and tapped. After 
pickling and washing, the billet 
is brought up to a given tem- 
perature and is then drawn up 
into a mould (also previously 
heated) by means of a rod. 
screwed into the billet. This 
rod slides up and down in the 
centre hole of a three-jawed 
chuck, which holds the mould 
and centres the billet in it. 

. The mould and billet are now 

carried to a furnace of special 

design, which contains molten 

copper at a very high tempera- 

ture. The billet is lowered out of 

the mould and into this copper, 

and kept there for a time suffi- 
cient to form an alloy on the surface of the steel. The billet is then 
drawn up into the mould and the whole carried to a second furnace 
containing the purest of commercial copper. 

This copper is poured in through two openings in the top of the 
mould (the bottom of which is closed by a flange) and unites with the 
alloyed area and fills the mould. When the copper has set the chuck 
and rod are unscrewed and the copper-clad billet taken out of the 
mould, and after the necessary preliminary heating it is rolled to any 
desired size and shape. 


The booklet also contains figures which give the breaking 
strains for wires No. 6, B. & S. gauge of different material. 
These are galvanised steel 1.406 lb., H.D. copper 1,237 lb., 
B.B. galvanised 1,250 lb., E.BB. galvanised 1,140 lb. and 
copper clad 1,874 lb. In addition there is an interesting col- 
lection of micrographs showing the structure of copper-clad 
material. 

It is stated, in answer beforehand to the question of cor- 
rosion, due to the entrance of moisture at the exposed ends of 
copper-clad wire, that any action takes place from the centre 


SECTION THROUGH COPPER-CLAD 
RoD, SHOWING STRENGTH OF 
WELD OF COPPER TO STEEL. 


These billets 


TO LIBRARIANS AND GENERAL READERS. 
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Rew Works and Rew Editions can be bad from the Library immediately on Publication. 
SUBSCRIPTION, Town or Country, from ONE GUINEA. READING ROOM open Daily to SUBSCRIBERS. 


136, ST. 
SCIENTIFIC '36 Gower ST., & 24. GOWER PLACE, LONDON, W.C. 


clegrams : “ PUBLIOCAVIT LoNDoNw " 


Operation 
ks-Bedford. 


of the steel wire and not along the lines of contact between the 
copper and the steel. The modulus of elasticity before 
stressing is 21,400,000 lb., and after stressing 22,637,500 b. ; 
the tensile strength per square inch after repeated tests is given 
as 90,275 Ib. 


NATIONAL SPORTING CLUB ILLUMINATION. 


A recent installation of Osram drawn-wire lamps has been made 
at the new theatre of the National Sporting Club. The main lighting 
scheme of this hall consists of three large panelled electroliers, 6'ft. 


INTERIOR or NATIONAL SPORTING CLUB. 


in diameter, carrving 16 frosted round bulb Osram lamps on the 
perforated corona at the top and 16 clear 50 c.p. Osram lamps in the 
interior. The panels of the fittings are glazed with rolled obscured 
plate glass. The most brilliant light is secured, giving a perfect 
illumination from ceiling to floor. 


“THE ONLY BRISTLE ON THE BRUSH." 
(A HOLIDAY SOLILOQUY.) 
BY W. PERREN MAYCOCK. 

A brush with too few bristles would be useless, and the neces- 
sary number of bristles depends on the kind of brushing to be 
done. 

If, for example, we call any manufacturing concern a brush 
and the responsible heads of departments and chief workers 
the bristles, it will be seen that the brush need only have com- 
paratively few bristles. But there must be a complete set 


of them if the brush is to get together sufficient crumbs for the 
maintenance of the bristles and of the rank and file who keep 
the bristles together. 


LIBRARY. 


Telephene: 10721, CENTRAL. 
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SPECIFY AND USE 


No Temperature Coefficient. 
Contains 


Wire wili not Rust or Perish, 


no iron. 


The oniy Material of its kind Manufactured in England. 
——— Used largely and Specified by the Admiraity. —— 
Used also by the itailan and Japanese Admiraities. 


Write for List giving Electrical Particulars of 
Ten Grades of Wire. 


WIRE. STRIP. 


ani ier m iuis ees _ 


Makers : 


SHEET. BARE. 


COVERED. : 


— Á —— — ———————— —— 


| Agent: LIONEL ROBINSON, 


HENRY WIGGIN & CO, Ltd., , 3, Staple Inn, London, W.C. 


GEORGE STREET, BIRMINGHAM. 
Telephone : 6400 CENTRAL. 


Telegrams: '' WIGGIN BIRMINGHAM.” 


Telephone: 6323 HOLBORN. 
Telegrams: “FERRYDOM, LONDON.” 


The rank and file may be termed the back of the brush, and 
many of them would like to be bristles. But bristles without 
a back, or a back without bristles, would be no brush at all. 

Sometimes the back doesn’t appreciate the necessity for 
bristles—that’s because it isn’t given to very much thinking. 
The bristles are fully aware of the necessity of the back, and 
know that it absorbs a good proportion of the crumbs. 

The back often thinks that the bristles get more than their 
fair share ; quite forgetting that good bristles are not as common 
as wood, that some crumbs have to go to the upkeep of the 
brush case (in other words, the works and offices), and some to 
outside persons, but for whom there wouldn’t be any brush and 
case at all. 

Finally, some bristles do not appreciate the necessity for 
some other bristles ; whereas a fully-equipped brush must have 
its full set of bristles, and they should all be as bristly as possible, 
else the crumbs will fall short. 


SIEMENS HOLOPHANES. 


Eight entirely new patterns of residence holophane reflectors are 
now being placed on the market by Messrs. Siemens Bros. Dynamo 
Works (Ltd.), Tyssen-street, Dalston, and state that they are in a 
position to supply to customer's order. These reflectors are quite 
the neatest in appearance yet brought to our notice, whilst being also 
artistic in design. The reflecting properties of the glassware can be 
applied to any lighting installation with highly effective and artistic 
results. Some of these patterns are moulded in shapes which closely 
resemble the best quality cut-glass shades. and they should be 
suitable for fittings of ornate design. S.8016 is attractive and 
has a 3} in. lip which enables it to be used for newel fittings. desk 
standards and table lamps. It is satin finished, giving a soft illu- 
mination effect, and should find a ready sale for use in private houses, 
hotels, &c. 

An entirely new departure is the semi-indirect dish reflector H.010, 
suitable for use with 50 to 100 watt lamps. The prisms on this 
reflector permit of a certain amount of light penetrating the glass- 


ware, but are so arranged that they direct a certain amount of light 
on to the white ceiling. from which it is again reflected into the room. 
Used in conjunction with special fittings. it provides a useful means 
of semi-indirect lighting which will entirely eliminate glare. 

A shade worthy of special note is H.8144. which is suitable for 
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motor car or sign lighting. It embodies all the features of holophane 
glassware and has been designed in the same scientific manner aa its 
larger brothers. The dimensions of this ‘‘ pocket edition " holophane 
shade are 3{ in. by 2 in. by 12 in. lip. and it can be satisfactorily 
used in conjunction with * * Wotan " battery lamps up to 18 volts. 
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Special miniature galleries are being designed by Siemens Bros. 

Dynamo Works for the shade. and are listed at an extremely low price. 

M ETAL Other designs specially suitable for use with fittings of Dutch 
design are also included in the new style of manufacture, and we 
understand that a list which contains all the new patterns now being 


introduced to the market has been issued. 
The fittings for holophane bowls and spheres are described in List 
D6. and include many beautiful designs. The illustrations are typical 
of the selection obtainable from the list. The holophane bowls are . 


obtainable in the plain, stiletto and crystal classes, and almost. any 
style of metal work can be employed for the suspension of these light- 
diffusing glasses. Pendants are chiefly favoured because they help 
to set off a room, particularly if the ceiling is at all lofty. Contractors 
ST RONG AND LASTI NG. who are out for Dui during the lighting season should make a 
: point of impressing upon electric light users the advisability of 

changing their old type for holophane fittings. 


Speciality—16 c.p. H.V. Lamps. 


WRITE FOR COMPETITIVE PRICES. 


THE ACTON LAMP CO., LTD. 


WEDGE CONTINUITY. 


The Simplex wedge continuity system is a simple device consisting 
of a short T-section piece of aluminium or other suitable material, 
curved slightly at the top so as to fit the surface of the tube. All 


fittings for use on this continuity system have a narrow saw cut in 

Sales Office : M ON ES ROAD each outlet. into which the wedge is placed. so that the curved top 1s 

3, STAPLE INN, UX : inside the fitting. The wedge is made of light gauge metal and it is 
LONDON, W.C. BRIDGE ROAD, 


possible to insert the conduit without filing. An exceedingly tight 


ACTON. fit is obtained. and the action of socketing the conduit compresses 


Tel. : CHISWICK 1114. 


Tel. : HOLBORN 6323. 


SIMPLEX 


New SIMPLEX W EDGE 
CONTINUITY DEVICE. 


TypicaL EXAMPLES oF Horo- 
PHANE FITTINGS INCLUDED IN 
SIEMENS Bros, DyNAMO Works 
New List D 6. 


the aluminium and affords an efficient and lasting fcontact. This 
scraping effect 1s increased if the tube be twisted slightly when in- 
serted into the fitting; the use of the wedge gives a union of con- 
siderable mechanical strength. As will be seen from the illustration 
there are no unsightly projections, the wedge being hardly noticeable 
when in position. 'The actual operation of inserting it does not 
occupy an appreciably longer time than erecting ordinary unscrewed 
conduits. The Simplex wedge continuity system is fully protected 
by letters patent, and full details and prices can be obtained from any 
of the company's branches. 


COMMERCIAL NOMENCLATURE. 


A number of other names of electrical commercial men has 
reached us since the last issue. We are not responsible for 
the nicknames or the juxta-position of the various names. 


" Strong \lways " Stock. " In the End " Barham. 
“ Paragon " Durtnall. “ Deep © " (Christie. 
'" G. M. G.” Seabrook. u" M.A.” Seaton. 
“Crème de Menthe " Weiss. “ Point Five " Bowden. 
"FArk " Mavor. * Thames-street " Bate. 
" Beama " Dunlop. " Linger Longer" Lucey. 
“ Holophane ”. Fisher. “ Marvel ” Maycock. 
Falcon " Deverell. 5 D've Ken à Peel. 
LM. E.A.” Tate. «4 Commodore ”’ Waterhouse. 
" BCVA.” Shawfield. i | “ Sun-Dried " Watts. 
'! Fireanti ” Schofield. «(* V. V.S.” Collis. 
“ Bede " Venner(able). ! ** Uncle '' Pooley. 


We are asked to make the following corrections for last week $ 
issue: “ Biscuit Box " Cooke, * No Tricks ” Hammond. 


—— — —M—————————————————————————MM—————— -r oo UC 
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The answer to the query of a correspondent " Why did the 

ampere turn ? " is " To let the voltmeter.” Next! 
* * * * 

At Maidenhead we understand that the time lag between 
the exits of the engine driver and the flywheel distinctly 
favoured the former. 

p x a * 

We should greatly esteem the opinion of the Newcastle Gas 
Co. upon the electrical exhibition now being held in the city. 
* * * * 

Have you seen Buckell's electric shop in Newcastle ? It 
was opened this week by the Magpie in the presence of a large 
crowd. Buckell scored the first goal. 

* * + * 

Mr. Pigg, in asking the Deputy-Mayor to open the Newcastle 
Exhibition, told him point-blank that Electra was no longer 
in her infancy. He said " she lengthened her skirts and put 
her hair up some time ago." Will Mayors please note. 

x * * a 

We are asked to deny the rumour that Mr. Hilaire Belloc has 

been offered the editorship of " The Marconigraph." 
Ld x x * 

On another page is an item " Heap Good " Osrams, which 

reminds us of the request of a certain Chinaman: “ Please 


remove your meter, heap stink." 
* * * K 


“ No. 4 Masheen awl Shot tu hel. Chain brok. fix the dam 
thing. it brok twist Last nite. needs new rearstaff leaver 
for the resisting box. amatoorsmokes like heltoo. Power bad. 
lots of short circles. this is the masheen with self compeller 
truck. Wer outa oil tu..—An Ohio miner’s report. 


The OSRAM Lamp 
of to-day has an 
enviable record. 


Customers are satisfied that 
it is the one lamp on which 
they can absolutely rely, 


and you know the value of 
your customer’s good-will. 
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It was necessary to have the new street arcs completed for the 
opening meeting of the British Association at Dundee. The 
somewhat exacting terms of the contract were carried out by 
the G.E.C. to the letter. Delivery was effected on time, and 
88 Angold Magazine Flame Arcs were tested and the entire 
change over from the old to the new lamps made in one day 
without a hitch—a notable achievement. 


(With Apologies to Shakespeare.) ']| | 


To cut or not :o veut. "E That is the question. 
Whether it is not better in the end 

To let the chap who knows not the worth 
Have the business at cut-throat prices, or 

To take upjarms against his competition, 

And by opposing ,cut:ior cut, end it. 

To cut—and by cutting put the other cutter 
Out of! business— tis;u consummation 

Devoutly to be wished. To,cut—to,slash— 
Perchance myself tofget it in the neck— _ 
Ay—there’s the rub; forfwhen one starts to meet 
The other fellow’s prices, 'tis like as not 

He's up against it good and hard, 

To cut and to slash is not to end the confusion 
And the many evils the trade is pestered with: , 
Nav, nay, Pauline; ‘tis but the forerunner 

Of debt and mortgagejsuch a course portends. 
"Vis well to get the price the goods are worth 
And not be bluffed intofselling them for what 
So-and-so will sell his goods for. : 

Price-cutting doth appear unseemly 

And fit only for the man who knows not 

What his goods are worth, and who, ere long, 
By stress of making vain comparison 

‘Twixt bank account and liabilities 

Will make his exit from the business.—ANoN, 
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SECOND ELECTRICAL EXHIBITION IN NEWCASTLE. 


The inner historv of the second Newcastle Electrical Exhi- 
bition will never be written. At some distant date it may 
serve as a curtain raiser at one of the Electro-Harmonic Con- 
certs and will be labelled " humorous." On Saturday last the 
Electric Show was successfully opened by the Deputy Mavor 
of Newcastle, and all is well. The exhibition as a concrete fact 
is a triumph for Buckell, who, like the business end of the pro- 
verbial strap, has applied himself vigorously to the work of 
organisation. We congratulate him and his assistants on the 
result. The exhibition is bound to do good in the district: it 
will encourage the use of domestic apparatus, it will stimulate 
the public with new ideas on the electric service and it will tend to 
create what is so necessary to the success of any supply under- 
taking, viz., an electric atmosphere in the district. For these 
reasons alone it would have been a retrograde step not to have 
held the exhibition. The N. E. S. C. has undoubtedly done the 
right thing. Further, it has shown great foresight in following 
up the exhibition by opening an electric shop in one of the main 
streets and keeping it open as a permanent showroom in the 
city. It may seem American and savour of tub-thumping, 
there may even be a feeling that such a move is “ infra dig." 
on the part of a large supply undertaking. These feelings will 
soon pass. The exhibition will, as we have said, create the 
atmosphere, the electric shop will maintain it. What is now 
regarded as a doubtful move will in time be justified by the 
results of experience. Newcastle will become the mecca to 
which station engineers who are at all commercial minded will 
make many pilgrimages. 

The exhibits are in every way noteworthy, because they indicate 
what can be done by co-operative effort between a supply undertak- 
ing. electrical manufacturers and electrical contractors. The three 
largest exhibits are occupied respectively by these groups of interests, 
and from the public point of view the arrangement will avoid a con- 


i92 


siderable amount of duplicate exhibits, and the public will better 
realise the merits of the individual pieces of electrical apparatus. 
The Newcastle Electric Supply Co. occupy a large stand near the 
centre of the hall This has been divided into sections, each of 
which demonstrates in a practical way the merits of one particular 
piece of electrical apparatus. The drawing-room lounge will doubt. 
less be constantly patronised. While the visitor comes in to rest 
from the round of the exhibits the merits of artistic lighting and effi. 
cient heating can be quietly discussed over electrically brewed tea or 
coffee. A section of the stand is occupied by an electric nursery, in 
which there is an electrically rocked cradle and a number of utensils 
such as bed and food warmers, clothes airers and dryers, &c. This 
‘ease has proved particularly pleasing to the lady visitors. The 
adies have also taken an interest in the electric laundry, which occu. 
pies one end of this stand. This comprises an electrically driven 
washing machine for doing all the washing of a moderate household, 
and also a number of appliances for drying. ironing, &c. The 
bachelor is not forgotten, and will find many delightful table cooking 
devices which should appeal to him. These are being shown and 
demonstrated by the company's staff. The importance of good 
wiring is not overlooked in this exhibit. and there is a considerable 


STANNOS SHOW-BOARD AT NEWCASTLE EXHIBITION. 


display of the O.S. system, showing how Stannos can be run on or 
below the surface. Siemens Bros. & Co. are to be complimented on 
the lay-out of this portion of the exhibit. 

The combined manufacturers’ exhibit, which is supported by mem- 
bers of the B. E. A. M. A.. is immediately opposite the N.E.S.C. stand ; 
it might, in fact. be regarded as complementary to it. Here agam the 
idea of sectionising the exhibits has been carried out with con- 
spicuous success. There is a special section for electric signs, where 
the visitor can examine most of the well-known types in either large 
or small sizes and suitable for trade or commercial purposes In 
another section the merits of two-way switches, special plug and lamp- 
holder adapters, and the advantages of many electrical accessories 
which have been designed to economise time and space, are DAN 
brought to the notice of visitors. An essentially practical portion 0 
the exhibit is that devoted to indirect and artistic shop-window light- 
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With our increased manufacturing facilities and extended stocking accommodation, we are in a 
position to guarantee prompt execution of all orders for Kettles, Jugs, Hot-water Urns, 
Saucepans, Stew Pans, etc., etc. 


Our Catalogue, F.95, gives full particulars of our comprehensive range of apparatus. 


The life of every utensil is guaranteed for twelve months, and with ordinary wear and tear it 

may be taken as anything from five years upwards. Thousands are sold every month, and, 

apart from apparatus burnt out and damaged by the user, only two cases can be traced of 
utensils returned to the works for repairs. 


Our prices are competitive, and the workmanship and finish is of the best. 


Ask for Catalogue F.95 and a Supply of Advertising Literature. 
The ELECTRIC & ORDNANCE ACCESSORIES Co., Limited, 


Aston, Birmingham. 


ing. A portion of the stand has been glazed in. and during the course 
of the exhibition various kinds of goods will be shown in connection 
with different systems of interior lighting. "This is the most prac- 
tical method of acquainting the tradesmen with the importance and 
financial value to his business of good lighting. Radiators are to be 
found in one section and convectors in another, the idea being to dis- 
tinguish between the two types of heaters and bring their respective 
merits prominently forward. Yet another portion of the exhibit is 
occupied by electric cooking apparatus of the kitchen type, ovens of 
various sizes and capacities being set out and shown as non-working 
exhibits. Cooking demonstrations are made specially at both ends 
of the hall, in the one case at the café and restaurant and in the other 
at a special stand from which lectures are given. The difference 
between metal and carbon lamps is explained in another part of the 
stand, instruments and switching devices being provided for showing 
how the one type economises over the other. Telephones, bells and 
batteries are also given special space, and a useful corner exhibit is 


‘occupied by a descriptive selection of table and floor standards of 


urtistic and useful design. Medical appliances find a space in the ex- 
hibit, and are displayed separately from the rest of the apparatus. 
The electrical contractors occupy a combined stand on the oppo- 
site side of the band, which is in the centre of the building. to that 
occupied by the N.E.S.C. and the B.E.A.M.A. The co-operating 
contractors are seven in number, and doubtless represent the most 
enterprising firms in the Newcastle district. The arrangement of the 
exhibit has been conducted on practical lines, each contractor under- 
taking to furnish a complete section. The result is the provision of 
an educative form of exhibit and one which will tend to remove the 
impression that electrical contractors are incapable of working upon 
harmonious lines. The exhibits themselves are made up of a syn- 
chronome clock system, the master clock upon the stand and a 
number of dials about the exhibition building, a variety of fittings for 
use with metal lamps both for domestic and trade illumination, a 
bioscope equipment with motor generator, an electric organ blower. 
a number of arc lamps, outside lanterns, standards. &c., display of 
electrical accessories, special switches, wall plugs. &c., also venti- 
lating fans and electric signs. One end of the exhibit is occupied by 
a complete country-house lighting set with accumulators; the centre 
portion is devoted to a lounge. The contractors are to be compli- 
mented on the provision of an open stand, rather than an arrange- 
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ment of boxes and partitions which give a confined and cramped 
appearance. 

Messrs. Simplex Conduits have made one of their characteristic 
displays of electric light fittings in conjunction with Holophane and 
Holophane- Benjamin steel reflectors, and in the body of the stand 
they show a variety of electric cooking apparatus. Special attention 
is being directed to the Simplex combination cooking outfit, to which 
we have previously referred in these pages. The Simplex toaster. 
electric kettles, irons, grills, coffee percolators, hotplates and boiling 
plates are also included in the exhibit. Fans. snral motors for 
driving sewing machines and knife cleaners. vacuum cleaners and 
illuminated mirrors form another portion of the display. "The stand 
itself is built up of Simplex tubing, and this has been carried up to a 
considerable height to support a sign which can be seen from all parts 
of the exhibition. 

Messrs, Scholey & Co. have set out a quantity of small and medium 
size motors, particularly those suitable for domestic and small indus- 
trial power applications. 

Marconi's Wireless Telegraph Co. occupy two stands at opposite 
ends of the building. "Their exhibit comprises two standard pattern 
ship plants. one of 3 kw., such as is used on cargo steamers and liners 
where a continuous and long range communication is not required, 
and the other an induction coil type suitable for small vessels such 
as lightships or fishing smacks. The 3 kw. set is made up of two 
parts, one comprising a transmitting equipment mounted in a silent 
cabinet and the other the receiving and operating apparatus mounted 
on a table outside the cabin. This exhibit naturally attracts con- 
siderable attention, the two portions of the building being in constant 
** communication.” 

Messrs. Johnson & Phillips make a special display of the Metroflam 
long-burning arc lamp, and they also show a variety of switchgear. 
instruments, and an automatic battery-charging panel. 

The Chloride Accumulator Co. have taken space which is occupied 
by an exhibit of batteries of various sizes, particularly those suitable 
for country-house plants. 

One of the most interesting novelties is that exhibited by the 
Anti-Window Steaming Co. This comprises a useful device by 
means of which the accumulated steam on the interior of any shop 
window can be dispersed. The illustration shows the apparatus 
employed. It includes a small motor, 1 H.P., and a length of piping 
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W. F. DENNIS & CO., 


49, Queen Viotoria Street, London, E.C. 
Telephone: BANK 343. 


Trade Mark. 
Sole Agents in U.K. for 
HEINRICH REMY, 


G.m.b.H. HAGEN 1/W. 
Telegrams‘ '* FREDENNIS, LONDON.” 


from which outlets in the shape of special nozzles are taken. The 
shape of this nozzle is such that the air blast is distributed evenly 
on each side into the right and left-hand corners of the window in an 
upward direction. The efficacy of the device is demonstrated by 
obscuring the window with the steam from a bronchitis kettle and 


ANTI-Wixpow STEAMING DEVICE SHOWING FAN BLowER AND NOZZLE. 


then setting the fan in motion. The apparatus is silent in action and 
extremely simple. The London offices of the company are at 52, 
Gracechurch-street, E.C. | 

Among the other interesting working exhibits is a model laundry 
which occupies a large stand and which includes washing, drying and 
ironing apparatus. This has excited considerable interest. Adjoining 
this laundry is an exhibit of printing machinery by the “ North Mail." 
This includes electrically-driven Lanston monotype casting machines 
and keyboards and a platen printing machine. The latter is being 
used for the printing of small bills, circulars, &c., during the run of 
the exhibition. 

The restaurant and café is served by a complete electric cooking 
equipment, which includes three large double ovens with hotplates 
and grills, and a variety of independent hotplates for tea and coffee 
urns, &c. 

Mr. Buckell has succeeded in persuading the Edison Storage 
Battery Co. to give a display of their pleasure vehicles and also a 
light commercial van. One vehicle remains as a permanent exhibit 
inside the building, and the others are being used to bring visitors to 
the exhibition from outlying districts. The van is similar to that 
described in THE ELECTRICI AN for June 21. 

Through the enterprise of the members of the local section of the 
Institution of Electrical Engineers a lounge has been fitted up at the 
Exhibition. and it is hoped that it will be made use of during the 
time that the Exhibition is open as a foregathering ground by the 
electrical engineers in the district. The Institution has also co- 
operated in a practical manner by arranging to sell tickets at 3d. 
ench. For every one of these tickets which is given up at the doors 
the Institution will pay 3d. 

The co-operating manufacturers are : Adnil Electric Co. ; British 
Westinghouse Electric and Manufacturing Co.; British Electric 
Transformer Co. ; Dowsing Radiant Heat Co.5 Electric and Ordnance 
Accessories Co. ; Falk, Stadelmann & Co.; Ferranti Ltd. ; General 
Electric Co. ; Siemens Brothers Dynamo Works. 

The co-operating electrical contractors are: Mr. R. W. Cairns ; 
Messrs. Falconar, Cross & Co. ; Fletcher Bros.; Mr. S. Gillitt ; 
Messrs. Reid, Ferens & Co. ; Robson & Coleman, and Thos. G. Usher 
& Sons. These firms are all members of the Newcastle branch of 
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| CONDUITS, CABLES, ACCESSORIES, FIT- 


LEX CONDUITS Lo., 


Garrison Lane, BIRMINGHAM. 


TINGS, MOTORS, ELECTRIC HEATING 
AND COOKING MATERIAL, &c. 
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“HEAP GOOD" OSRAMS. 


The Chinese Agency of the General Electric Co. (Ltd.) a few weeks 
ago received a testimonial which can well be classed as a “curiosity.” 
We reproduce below this extraordinary letter. The writer is Mr. 
T. H. Sung, of the Foo Lay Electrical Co. of Shanghai. He 
apparently wishes to express complete satisfaction with Osram 
ap and also to order an additional quantity. His letter reads 
as follows:— 


P. H. Nye, Esq., 
The Electrical Engineer of 
Messrs. General Electrical Co. Ltd. 

Dear Sig: Hereby we beg to relate that your Osram lamps are 
currency very much by us Now the persons and workmen are 
great well-pleasing with your Osram lamps with much. 

Therefore we beg your kindness to sale us the above said of lamps 
300 or 200 pieces to us wether you sold them up Please remain 
100 pieces for us as we disappear of your lamp with a single. 

So we may beg kindness if you have them to sale us, can you 
hand the bearer to get them to us and beg your answer. 

Awaiting your favour, I remain, dear Sir, yours faithfully, 

32/200 Osram lamp. T. H. Suna. 


THE “POINT FIVES.” 
Can we add your name to the list ? 


Mr. A. S. Blackman (Sunderland).| Mr. E. R. Hill (Reading). 
*Mr. J. Horace Bowden (Poplar) | Mr. T. Roles (Bradford). 
Mr. W. H. Cooke (Luton). |! Mr. A. H. Seabrook (St. Maryle- 
Mr. C. S. Davidson (Barnes). bone). 7 
*Mr. J. W. Hame (York). | Mr. H. F. Street (Southampton). 


* Not yet branded. ‘For the benefit of inquiring readers this refers 
to the inaugural ceremony, which consists in the placing of the hand on 
a hot plate and shouting ‘“‘G.M.G.,” otherwise '' Exit as." ] 


THE *DALSTON PUP." 


Such wayfarers as printers, advertisement solicitors, wan- 
dering journalists, insurance agents and sewing machine men 
are familiar with the bull pup shown 
in our sketch. He has a wonderful 
pedigree (by ^ Little Bill" out of 
MacBean), and as the name on his 
collar implies, he 1s strong, efficient 
and saves 15s. in the pound. Light(s) 
butchers' bills. He is held in by a 
drawn tungsten chain,so there is no 
fear of his breaking loose from his 
moorings. The Dalston staff, and 
especially the ladies, can do any- 
thing with him, but many of the way- 
farers mentioned above know that his 
teeth will pierce the toughest “‘ pair o’ 
breeks.” He must always be stroked 
from the pip to the collar, and not vice 
versa. Quite incidentally, doesn't he 
look fierce ? 


WHO SAID 
WELSBARK ? 


THE G.E.C. “COMPOSITE ” SET. 


The *' Composite ” Set, for the new art 
of table cooking by electricity, comprises 
five handsomely nickelled pieces, a tea 
kettle, a coffee percolator, chafing dish 
and hot plate, all made in the same 
general design. 


REYROLLE WALL PLUCS 


For Portable Machines, Lights, &c. 
Pamphiets 114, 122, 88 and 45 glve all particulars 


WORKS— 
HEBBURN-ON-TYNE, ENGLAND 
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AUTOMATIC BATTERY CUTOUTS | 


RECORD'S PATENT. 


fij 


Chief Points are:— 
DIFFERENTIAL ACTION, 
ONLY TWO TERMINALS TO CONNECT. 
NO PERMANENT SHUNT COIL. 
^" MAGNET CAN NEVER DEPOLARISE, 
HANDSOME CASE. 


Competitive Prices :— 
30 Amps. 50 Volts £3 bs. 
50 „ 50 , £3 12s. 
Liberal Discount to the Trade. 
Further prices and particulars see List C 1. 


THE RECORD ELECTRICAL COMPANY, LTD. 


London Office, "Phone, R Works, "Phone, 
Caxton House, 3057 Broadheath, 164 

Westminster, S.W. Victoria. Manchester. Altrincham. 
Agents for Ircland—Hurst Electric Manufacturing Co., Belfast 


Scotland —C. E. Mart, Standard Buildings, Glasgow. 
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The various utensils are arranged to fit tightly on to the one hot 
plate. The chafing dish is especially suitable for eggs, omelettes, 
light stew dishes, creamed dishes, curries, fish savouries, sauces, &c. 
For frying and boiling, the water in the lower pan is dispensed with 
and the upper pan removed. 


« TRICITY ” AT WAKEFIELD AND DERBY. 


According to local papers in the above-mentioned towns, Grogan’s 
Tricity demonstrations have proved very popular and successful. 
At Wakefield Mr. Nevill had arranged a local exhibition, and cooking 
demonstrations were given in the afternoon and evening of each day 
to crowded houses. The “ Wakefield Herald " was highly compli- 
mentary to the lecturer in its local notes. referring to him as “ the 
conspicuously able, genial and facile demonstrator.” The price for 
** cooking juice ” has been reduced to 1d. per unit and hiring facilities 
are being developed. 

At Derby the demonstrations, which were also well received, were 
given by "Tricity Grogan in the Mechanics’ Institute. Mr. Wilms- 
hurst has arranged to hire out complete duplex sets with extension 
hot plate and oven at 4s. per quarter. Energy costs 1d. per unit. 


CURRENT TRADE LITERATURE. 


Electrical Co.—Two attractive lists, forming sections of the com- 
pany's standard series. are now available. They deal respectively 
with small motors and tools and a.c. motors. Both lists do credit to 
the M and A Department in the matter of their arrangement, and 
will be found valuable, not only as trade productions but also for the 
useful data and information which they contain. The a.c. motor 
list is particularly useful in this way. The lists can be easily slipped 
into the pocket. 
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\, Complete Motor Installations. 


HERE work of this nature is in contem i i 
Y A 7 \ ; l plation in 
, connection with Electrical Power Factory Driving or 
Colliery Equipment, we shall be glad to have an oppor- 
\ tunity of submitting our Specification and Estimate. 


N construction of the ''Scholey " Motor renders 


/ 


the Machine eminently suitable for heavy 

drives, as it invariably gives the maximum 
N amount of work with extremely low con- 
sumption] of current —which, after all, 
~ .are the chief requirements demanded 
\ be-by Consulting Engineers, Factory 

` and Colliery Proprietors. G4 


\ Enquirles will receive 
N immediate personai 
t supervision. 


SCHOLEY & C0., Ltd. 


151, Queen Victoria St., 
LONDON, E.C. 
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THE HOLOPHANE ABC. 


The convenient arrangement of the new G.E.C. holophane cata- 
logue should appeal to all who are constantly handling this class of 
illumination material. Everything seems to have been done to 
facilitate ready reference, and the book may be appropriately de- 
scribed as the A BC of holophane. 

Important features of the list a 
reflector bowls. The former is intenc 


re the '* Uniflux " reflectors and 
led for the uniform illumination 


V 


P 
A 


* 


G.E.C. HoroPHANE Bowr. 


of a plane surface, such as pictures, desks, &c.. and the latter is espe- 
cially adapted for places where a bowl effect is desired, but with a 
strong soft light downward. Every kind of design of gallery is 
represented. The catalogue gives a range of holophane Benjamin 
reflectors, designed for use in factories, workshops, goods and dock- 
ards, &c. A summary of the contents in the G.E.C. catalogue is 
given at the back of the book. The holophone stock numbers have 
been arranged in numerical order and opposite to each the G.E.C. 
numbers have been placed. This will give an idea of the extrem 
care exercised in the preparation of this list. ~ E 


EXCELLO 


FLAME ARC WITH UNIQUE 


J 
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OIL ENGINEERING EXHIBITION. 


The Hardware, Ironmongery, Domestic Appliances and Oil 
Engineering Exhibition, which opened at Olympia on Naturday last, 
opens a new chapter in the history of the oil industry in this country. 
The principal appeal of the exhibition to electrical engineers will be 
in the opportunity it affords for increasing their knowledge of the 
application of oil to various purposes. A series of lectures is being 
delivered by experts which will assist this object. 

Turning now to the stands we may first mention the exhibit of T'he 
India Rubber, Gutta Percha d: Telegraph Works Co., which includes 
a Nilvertown-Crossley oil-engine set, the dynamo being a standard 
Silvertown machine of 5:5 kw., and two Silvertown petrol or paraffin 
electric sets. All three sets are specially designed for private house, 
hotel and ship lighting and power work. In addition. there are a 
Silvertown 3-wire dynamo of 25 k.w., supplying current at 460-480 
volts ; a Silvertown patent high-speed revolution counter; a Silver- 
town ceiling fan ; various small Nilvertown motors ; and Nilvertown 
hose of special construction for use with petroleum. In the Silver- 
town petrol or paraffin-electric set the dynamo is a standard Silver- 
town machine. Theengine has one, two. or more cylinders, accord- 
ing to the output required of the dynamo. The cylinders are water- 
cooled. "The ignition is by high-tension magneto, and the carburettor 
is arranged with throttles as close as possible to the valves of the 
engine, a governor being fitted which will give steadv governing 
within a 5 per cent. limit. l | , 

On the stand of Ozonair Ltd. is to be found a selection of this 
company's Ozonair apparatus which is used in the production of 
pure ozone. As is generally known, this gas is a great aid to ventila- 
tion by purifying and freshening the air. Ozone is also emploved 
for the purification and sterilisation of drinking-water supplies. 
whilst its industrial applications are also very numerous. The 
apparatus exhibited are examples of the principal portable tv pes of 
ozone generators made by the company. An important feature of 
the apparatus is that in producing ozone no nitrous oxides are 
formed. and consequently there is no liability to harmful effects. 
"mall machines are also exhibited which are more especially adapted 
for fixing permanently on to the wall; these are intended for use in 
shops, restaurants, smoking rooms, lavatories, passages, small 
refrigerating stores, &c. Larger apparatus is also on view.- These 
have been designed for use in public halls, factories, schools. markets. 
&c. A full-sized plant as used in the ventilation of large buildings 
is shown in operation. 

Another interesting exhibit is that of the Petroleum Solid Fuel Co., 
where is to be found one of the latest developments of the application 
of oil to fuel purposes. It has been proved that this solidification 
process holds all products of the crude oil intact, and experience has 
shown it to be a valuable asset, not only to the oil industry. but to 
the fuel users themselves. 

Messrs. Burdon d+ Sons are showing an oil-gas producer whose 
principle is that the oil is converted into vapour and mixed with air 
at low pressure before it is delivered into the furnace. By this means 
a pure Bunsen flame is obtained with the heat uniformly distributed 
throughout the whole combustion chamber. 

One of the latest developments is the non-explosive safety oil 
which the Neo Petroleum Syndicate produce from crude Roumanian 
oil. With this process kerosene can be obtained having a flash point 
of 170°F., while with Russian crude oil a flash point of 147°F. is 
obtainable. The burning point, moreover, is 161°F. with the new oil 
as compared with 97°F. in the case of ordinary kerosene. 


The ALUMINIUM CASTINGS Co., 


GREENOCK. 


ALUMINIUM CASTINGS OF ALL KINDS. 
MACHINE MOULDING. FINE FINISH. 


Ltd., 


Another excellent device for the use of liquid fuel for metallurgical 
and industrial purposes is the Hoveler burner. in which the actual 
ignition of the oil takes place outside the furnace in a separate 
chamber, the products of combustion at a temperature practically 
corresponding to the initial temperature produced by ignition being 
played into the furnace. | 

Several interesting exhibits of marine oil engines are also to be 
found. 


*WOTAN" BATTERY LAMPS. 


An attractive showcard is now obtainable to which samples of all 
types of '* Wotan " battery lamps can be mounted, to enable the con. 
tractor to display the various types. In the centre of the card on a 
vignetted background all the different patterns are illustrated, and a 
brass spring clip is fixed in a suitable position, so that a lamp of similar 
type can be fixed directly above such illustration. Should the con. 
tractor be called upon to supply any one type of lamp from the card, 
there still remains an illustration of that particular type of lamp. 
The cards are supplied at the actual value of the lamps mounted on 


FOR 
MOTOR CAR, YACHT AND OMNIBUS 


LIGHTING, ALSO FOR USE WITH DRY 
BATTERIES, TORCHES. POCKET LAMPS 
HAND ano. MINERS 


LAMPS. ACCUMULATORS 
ek 


Wotan SHowcaRD FoR BATTERY Lamps. 


them (less, of course. the usual trade discount), and there is every 
inducement for the contractor to make an experiment in regard to 
selling * Wotan” battery lamps. In such a case the outlay is small. 
and as there is no charge made for the showcard or the mounting. 
there is no depreciation of profit from the sale of the lamps mounted 
on the card. The results obtained from ‘‘ Wotan”’ battery lamps 
have been very gratifying in the past. and the manufacturers are 
convinced that it is possible to do a large business for motor cars. 
cycle and model lighting. Contractors should apply to Siemens 
Bros. Dynamo Works, Dalston. for details. Contractors already 
holding stocks of “ Wotan " battery lamps will be supplied with the 
cards free of charge. 


The ALUMINIUM CASTINGS 60., 


GREENOCK. E 


“SOLAR” PURE CAST ALUMINIUM 
COOKING UTENSILS. Write for Catalogue. 
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LONG LIFE Vs. HIGH INITIAL CURRENT 
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TM This Excess INITIAL Current IN A DRY 
Battery Is Or No Vacue In TELEPHONE 


LIP 
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> 
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F265 22% THis REPRESENTS BATTERY LIFE 
THE PRIME REQUISITE OF A TELEPHONE BATTERY 
IS SUFFICIENT CURRENT WITH LONG LIFE. 
THESE RESULTS ARE SECURED FROM THE 
E d 
pern -L/ec]roe 
The Battery with the Long and Useful Life. 
No Wet Cell can really compare with it for Convenience, Efficiency, 
Low Cost, Cleanliness. Write for Booklet 105 H. 
Birmingham. p r » Sydney. 
Cardiff. EJ Tj Ci p, L Sod Johannesburg. 
Glasgow. Western eC fy OD, Jy. JU. d Buenos Aires. 
Leeds. Works: NORTH WOOLWICH, LONDON. 
CANDOLITE. ug the holder in respect to this body -— 
e adjusted and both are secured by a 
locking spring. A special adapter is sup- 
plied for connecting the candle lamp with 
The above is not the result of a shut down at some electricity the bayonet-socket holder. ‘This adapter 
works nor the method of lighting recommended for bedrooms and is bayoneted at one end for insertion into 
attics. It is just the trade name of a new electric candle which has the holder and is provided with a screw 
distinctive features to recommend it. The majority of electric socket connection for the reception of 
candles suffer from the liability to lean, in or out, not according to the candle lamp. The bayonet end would, 
in the ordinary way, possess a certain 
amount of freedom in the holder and 
d ——— +) the opal tube and lamp. would tend to 
csi lean to one side or the other. This defect 
is, however, corrected by a sliding sleeve 
which is pushed down over the lamp- 
holder shell as soon as the adapter is 
bayoneted into position. An absolutely 
rigid support is therefore provided for the 
lamp. The lower part of the opal tube 
rests on the thin aluminium collar, and 
the tube itself is secured by the screwing 
up of the lamp into the holder. We 
have had an opportunity: of inspecting " 
one of these candles and the claims of 
the makers appear to be in every way 
borne out. The lamp is made by the l 
Candolite Co., 65, Knightrider-street, 4 
London, E.C. 
CaNpoLiTE Lampe FITTINGS. 
INDIRECT LIGHTING FOR 
— the state of the weather, but just as the candle thinks best. Candolite OFFICES AND SHOPS. 
i is put forward to prevent this tendency, in fact, to correct it per- 
LL manently. The adjoining illustration explains the details of the ' 


form of holder by which this is accomplished. At the back of the Indirect lighting for industrial service 
ordinary bayonet-socket shell of the holder there is a screw body results in an all-round improvement in 
cy from which three tongues project. These can besprungoutorputhed the rate and quality of the work A 

v In to accommodate themselves to the candle sconce. The position folder recently issued by the B.T.-H. Co, 
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ARMSTRONG, STEVENS & SON. 


WHITTALL STREET, 
BIRMINGHAM. 
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PRICE LIST ON APPLICATION, 


describes this system, and gives prices and dimensions of the WITTON KRAMER DRILLS. 


fittings. The initial cost of B.T.-H. industrial indirect fittings is 
comparatively low. They are made in two types, giving respectively 
** diffused " and ** concentrated " forms of light distribution, and 
in three sizes to take a 60-watt. 100-watt or 200-watt Mazda lamp. 
The bowls are of metal, finished outside in French grey enamel. 


and inside in matt aluminium, which has a high coefficient of 


reflection. W^ 4 iT Birid EL L Ap P 


In a recent test of Witton Kramer drilling machines against German 
and American machines of similar type the following figures were 
obtained: Diameter of ho!e, 11 in. ; depth of hole, 2! in. ; material, 


WIRUM SHOWCARDS. 
The adjoining illustration does but scant justice to the Wirum 
showcard, which is being sent out by the Brimsdown Lamp Works. 


WirTON KRAMER DRILLS AT WORK. 


cast iron; voltage. 220 d.c. The American machine drilled 32 holes, 
° 2 Es z r 
average time l min. 45 secs., current consumption 6 amperes. The 


Rep ld vat: German machine drilled 23 holes, average time 3 min. per ata 
e ut rs current consumption 4:2/10 ampe,es. The Witton Kramer machine 
WORLD WIDE drilled 38 holes, average time | min. 35 secs. per hole; current 
POPULARITY consumption 4:5/10 amperes. 


ROMETHEU 


ELECTRIC HEATERS 


A BETTER LIGHT 


New Season WiRnUM SHOWCARD. 


The colour scheme is most effective and cannot fail to prove an 
attraction to the public. The company wisely retains the John Bull 
of last vear in its advertising this year. 


= SwitcbeeArs COWANS L? 


' The BRITISH PROMETHEUS CO, Ltd. 
SALFORD MANCHESTER | 


Salop Street Works, BIRMINGHAM. 
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j HERE is an undoubted boom in trade. The usual question, “ How's business ? " brings the unusual answer, “ Good, 

T very good!” Nothing could be more gratifying than to feel that we are entering upon a period of better. trade. 

ai The boom is in electricity supply and apparatus for the consumption of electrical energy. All over the country the 
commercial station engineer has made his influence felt upon his undertaking. -— 

Since Olympia, there have been cooking demonstrations in all the large industrial and commercial centres. The Press 
has entered into the controversies which these practical exhibitions have provoked, and the public have been doubly 
bombarded with the merits of electric cooking over and above gas. 

Since Olympia, the extension of the range of candle-powers of metal lamps towards both the higher and lower limits has 
increased the general economies of electric lighting. . This development alone has created a fuller measure of confidence in 
electric lighting. The public know that electric light bills are small by comparison with those of previous years. In the 
home this leads to the introduction of small electrically heated utensils, which, of course, increase the energy consumption; 
but give the consumer more than mere light for his money. | | Lr 

Since Olympia, electric heating apparatus has found its way into the home and the office. There has arisen a demand « 
for radiators and convectors in response to the facilities offered for hiring out these useful devices. The red hoa: pattoras of : 
radiators are deservedly popular, though their popularity shows how pressing is the call for “ something like a coal fire. 

Since Olympia the ** Point Fives " have been founded, and the rates for heating, cooking and power has been lowered 
by many supply undertakings, irrespective of their size. Systems of charging which encourage custom rather than repel it, 
are now in force with company and municipal stations. Continued trial with these rates will further stimulate interest in 
domestic electricity and serve to lead up to the general introduction of cooking stoves, grills, &c. Immersion heaters are now 
obtainable in portable and fixed forms, and they are remarkably efficient. 

Since Olympia, distinct progress has been made in providing an electrically-heated domestic water supply. Types 
of boilers and heaters are either ready for or actually on the market, which will supply hot water when required. Geysers 
with an energy consumption up to 7 kw. are in actual use, and give every satisfaction. 

Since Olympia, a feeling of greater confidence in the future has arisen in the industry. Competition is being tempered 
by co-operation. Men and things are pulling together better. The public is getting a grip of the electric idea, and js 

putting its house in order. The outlook is not merely promising—it is positively rosy. 


OSRAMS 


| with Drawn Wire Filaments 


| See 
Important Announcement 
Page xiii. 
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THIS MOTOR IS OF THE PROTECTED TYPE, 
WITH SQUIRREL-CAGE ROTOR. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Heap OrricE: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: GBRRARD 860. Telegrams ; '' SIEMBRALOS, LONDON." 
Supplies Dept. : 39, UPPER THAMES STREET, B.C. 
Lonpon WALL 8270. Telegrams: " Stgmotor, Lonpon."’ 

BRANCHES: 


SHEFFIELD CALCUTTA 
JOHANNTSBURS BOMBAY 
CAPE TOWN MADRAS 


Telephone: 


BIRMINGHAM 
BRISTOL 
CARDIFF 


GLASGOW 
MANCHESTER 
NEWCASTLE 


SINGAPORE 
PENANG 
RANGOON 


SYDNEY 
MELBOURNE 
TORONTO 
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Yes! We are all agreed on it! Gas must go! When, 
matters little." G.I.G. would perhaps be better at the present 
juncture, for gas is going—i.e. departing hence. We think 
the time has now come to adopt a different attitude towards 
gas competition. G.M.G. sums up the situation so aptly that 
this alone need be our motto. Beyond it we need not go. It 
will be better to leave gas alone in ‘its w aning glory. Ww e have 
hammered it severely in past years. We are tired of corr ecting 
the same warpings of fact on which our rivals depend. Frontal 
attacks are useless. We must now execute a flanking move- 
ment. This will best be done by leaving the enemy to his 
own devices. Throughout the campaign which the British 
Commercial Gas Association is conducting on behalf of the gas 
industry throughout the country there is no reference whater ver 
to electricity. In other words. the Association is out to adver- 
tise gas. It has realised in time the unwisdom of advertising 
electricity. Excellent! And we must follow the example. 
We can take it for granted that the public knows by this time 
that gas smells, blackens ceilings, rots pipes, papers. books and 
pictures. In advertising the electric service there is no need to 
lay stress on these unique peculiarities of gas. Electricity 
Supply Publicity Committee, and station engineers, company 
and municipal, and electricians all leave gas "alone. — Concen- 
trate on the merits of electricity and let it speak for itself. 
G.M.G. is sufficient for all of us. Gas MUST Go. 


THE “POINT FIVES.” 


Can we add your name to the list ? 


Mr. A. S. Blackman (Sunderland). | Mr. E. R. Hill (Reading). 
Mr. J. Horace Bowden (Poplar). Mr. T. Roles ( Bradford). 
Mr. W. H. Cooke (Luton). 
Mr. C. S. Davidson (Barnes). 
Mr. J. W. Hame (York). 


| Y bone ). pa D 


" M method of lighting * 


oS oe aL 


Mr. A. H. Seabrook (St. Maryle- 


Mr. H. F. Street (Southampton). 
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THE ROUND TABLE, 


If O.K. means Orl Kreet what does 0-8. mean ? 
* 


Something you can't do E Sun en ? Amnis 
by inhaling it. >» TINA 


* * * 


A Barnes correspondent says that 2CR? is the correct ans answer ^ 
` to whyidid the.amflere thm: E" 


Xx is 
} |: SU j LR D To Ta pt 1 * 


ÀTH 
How: many, more à accidentsiare, th railway co T 
T allow before they EIU the pute in their cae igne 
ha som rh E fu My 


* e aig! Ay yy 


"Ollisgol operis ifs” cand Smoke Abatement Exhibition! - i 


to-day. An'alafmimg decline in spirits is an tidiprtodl eM bL sou 


larly among high-pressure gas SOUS. 
* 


Phe 3 kw. heater at onecend-and E heaten at:the; 
-d-i other;truly: The Great Orme and The. Little Orme of electric 


heating! Let us Rope a smiling Day of profite between! : 
A Berlin lawyer has ad. his telephone connection cut off 
for insulting an operator because he could not get through 


immediately. We suggest that he come and live in London. 
* 


Geraldine writes: ** Mr. Pigg ont to have been a little 
more technical. He should have said that Electra has ceased to 
bea npe andis timang of TEE married.” Experto Crede. 


i Elektr Licht 
li. billiger als Petroleum 


€ SS \ P Ais 


‘Den Soler: aec Dark, dass iA 
au alte £e Leterne bes bur! 


A GERMAN NEWSPAPER ADVEUTISEMENT FOR ELECTRICITY. 


Diogenes: 


The “J. 0. G.” [cannot see "Teye;to Teye with us on the 
" Brightun " progress note which we published on 7th inst. In 
its nicest. possible way our contemporary | Says" you're another." 

* * 

A certain Mr. Barker seeks to make capital out of electric 
cooking 1 in the '* Daily Mail." “ Twenty times " dearer than 
vas is the best he can do for us! and ev idently he expected this 
colossal taradiddle to go unchallenged. The nimble lie takes a 
lot of chasing, but ‘Messrs. Rashleigh- -Phipps and Borlase 
Matthews were hard on the heels of it. 

* * * * 

We are asked to invite claims for the following items found 
on Wednesday morning last jammed in a badly cracked 
flower vase at the Turk's "Head, Newcastle-on-Tyne : A pyjama 
jacket with one sleeve, a continuity device, a buckle, two lamp 
caps, a map of Newcastle,.an envelope cutter with magnifying 
vlass, a pocket holophane list and a card bearing the following 
quotation from King Henry V.: “ We few, we happy few, we 
band of brothers—and gentlemen in England now abed shall 
think themselves accursed they were not here." Applicants 
will be treated strictly in alphabetical order. 


[HE ELECTRICAL C9[?? 
METERS 
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With our increased manufacturing facilities and extended stocking accommodation, we are in a 


position to guarantee prompt execution of all orders for Kettles, Jugs, Hot-water Urns, 
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Saucepans, Stew Pais, tc pne AT" of AMAIR”. 
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" "Sipehres'" Enelandu-/there. I sought: out? ^R.&.D;i^» Clad in " y 2 thy atqst applications of holo- x 
E " doublet and hose and with a fine Toledd ‘blade’ at thy side mv? f ont: phage material, that we have yet 
» (QigugISe, WAS. so. conaplete that *' RDS? mistook me for thes Seen, The adjdining illustration 


vo is by;pical pf many included in the 
yoo! listy -It shows a holophane pen- 
iy dagf;swith stiletto prism upper 
Mg and wary sta lower bowls. The 
15 glasssas gupported by an artisti- 
caljy,;ornamehted ring, having 
suspension hgoks at three equi- 
distapt, points at which the sup- 
POP -chains are | attached. 
Theserchains tes from a neat 


editor of theii AAG ** Odds fish, and by my halibut,” there™ 
have been Wweitd-A enings at ye Sion of ye: Queen's Head. 
and I may not Meritt ,downe allof then." Tfodtid “RED” 
| AMUS ith dus, best, pmidst.the crash bf the elements, , His dez" 
| | ligh&ful method.of windin his; way out of difficulties would cive” 
i some of the manufacturers quite a turn. On my second visi, 
. to EAr Y 'Couft^Pobservéd, frown’ üntfdr aotret of'thée"Grammui 
| . School, $ R.S.D." hurrying along ,festooned, ,with.-toasters he 
inis i4earball;’ teapots, cofiee pezoolators and, chafing. dishes. [n 
"spite of these trappings he was supremely happy. Hé rejoices* 
In the possession of a " tight little island ” of an area set amidst 
the jewels of the West End, He recalled with,a wink the THU nem 
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Contractors to the Admiralty, War, India, and Colonial Offices, &c. 
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 MOSCICKI HICH-TENSION CONDENSER. 


the vertical spindle is supporetd on a jewelled footstep bearing, which 
gives the minimum of friction. In this instrument tapping of the 
case is not needed. The movement of the scale dise is damped by a 
permanent magnet in the ordinary way. and readings can be taken 
when the voltage or current is very unsteady. 

The scale is uniform throughout the whole range, and even one- 
tenth load gives a large reading. The instrument is stated to be 
accurate to 1 per cent. and is a true wattmeter, that is, it not merely 
gives true watts at one definite voltage, but throughout a wide range 
of voltage. A 400-volt instrument only has its accuracy depreciated 
by 1 per cent. if the pressure cireuit be energised at 200 volts. 

The portable pattern is a similar instrument electrically, but in this 
case the working parts are mounted in a neat polished oak case with 
a carrving strap. and the spindle of the instrument is extended, and 
carries at its upper extremity a horizontal pointer moving over à 
horizontal scale. The vertical instrument pattern can be provided 
with either front or back connections for switehboard use. 

It is made for single, two and three-phase circuits, both three and 
four-wire. The polyphase instruments have two sets of electro- 
magnetic elements separately disposed about two aluminium discs 
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mounted on one common spindle, and the indications of the instru- 
ment give the correct total power in the two-phase or three-phase 
circuit as the case may be. 

"The instruments can when desired have their scales marked in 
horse-power, and there is à wide field for their use in connection with 
single and polyphase motors. They are compact in size, and being 
reasonable in price can be mounted on controlling panels of a single 
or polyphase motor. It enables useful data to be obtained at any 
time regarding the power required for various operations with 
machine tools. | 

As a testing instrument in meter departments, or for transformer 
testing, alternator testing, &c., and for all sorts of tests in factories 
making A.C. apparatus it should prove most useful to all electrical 


engineers. 


For some reason, knowledge passing, 

Was the condensed aqueous vapour 

Caused to fall, with concentration, 

On one county im particular. 

So much so, that in its chief town, 

Strange and wondrous things were 
compassed. 

Of most import to the city, 

Occupving quite the chief place 

In the estimation of its wise men 

(That’s to say, its electricians), 

Is the generating station. 

For it sends forth, without ceasing, 

Pulsing juice for operating 

Unseen vitals in the tramcar, 

Also lighting up the pathway 

For the homeward plodding worker 

On his way from “ Pig and Whistle "' 

To the homestead, where it sheds its 

Ray, which helps the erring latch- 
kev 

To its proper destination. 

You will, therefore, understand the 

Feelings rampant in the bosoms 

Of the noble band of workers, 

Mustered to repel the onslaught 

Of the waters, gainst the source 
whence 

Flows such beneficial fluid. 

Said the Chief, ‘‘ Quick, bring me 
lots of 

Something dry, for mopping up the 

Fluid gath’ring nigh the boilers.” 

Then was one of his assistants 

Sorely smitten by a flash of 

Inspiration. Swiftly running 

To his digs, he quickly brought back 

Piles of volumes, thumbed and dog- 
eared, 

Covered with a blue-green paper, 

Bearing seal and superscription, 

“ Journal of the Institution  , 

Of the Electrical Engineers.” 


that 
These are just the very ticket!” 
Feelings far too deep for utterance 
Filled the Chief so full that he could 


Only press the hand that brought 
the 


Cherished, sacrificial volumes. 
Straightway did they build a ram- 
part 
Round the boilers, and the other 
Portions that they fain would keep 
from 
Water’s fell and noisome clutches, 
Saying, as they did so, '' Surely, 
Nothing can possess a higher 
Co-efficient of absorption.” 
"T was in vain, for, slow and steady, 
Fell the steam, the voltage likewise, 
Till throughout the stricken city 
Arc lamps bobbed and spluttered 
weakly, 
Incandescents blushed a dull red, 
Hot plates froze the viands on them, 
Motors got that '' tired feeling." 
Then, at last, there fell a darkness 
And inaction o’er the city. 

* * * ME: 
Jove, the Wet One, then relented ! 
Favouring with his moist attentions 
Other portions of the country. 
Then, I’m told, it was a sight for 
Other dwellers in Olympus, 

To behold the Chief and his band 
Of aforesaid noble workers, 
When the waters had abated, 
Delving deep with pick and shovel. 
And to watch them pick with loving 
(‘are the tadpoles from between the 
Bearings of the generators. 
But the climax of their raptures 
Came when finally they watched 
the 
Instruments upon the switchboard, 
And they gloated, as they noted 
Needles gradually mounting, 
Telling of resuscitation 


Of the hot plates, arcs and motors. 
* * * * * 


: -Tf these things did nof so happen, 
“ Chief ! " cried he, “ I rather think 


Pray remember that a poct, 
Like a taxi driver, has a 


- Licence, which, in my case, 


Lets me drive on top gear through 
the 


Realms of fact and, sometimes, 


fancy. F. N. B. 


AND EXTERIOR oF INDICATING WATTMETER, ALSO By onTADLE PATTERN. 
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Since the close of last year's Electrical Exhibition at Olympia 
many changes have occurred in the electric lighting situation. 
Devices and systems tentatively put forward at the Exhibition 
have crystallised into practical shape, and in quite a number of 
instances can show useful operating data. Holophane has 
made little short of remarkable progress. One sees it every- 
where, and, as a rule, it identifies the shop or commercial estab- 
lishment in which it is installed with electric lighting in its best 
possible form.. The holophane system is, of course, no new 
thing. It was used in the early electric lighting systems, and 
was also employed with a fair measure of success in conjunction 
with carbon lamps. "The metal lamp has revived it and en- 
abled it to develop into the many beautiful shapes and designs 
which are to be seen in every modern fittings catalogue. 
Holophane has given the public new ideas on the subject of 
lighting. It is responsible for the generally accepted “ no 
glare " axiom of illuminating engineering. Asa matter of fact, 
the science of illuminating engineering, particularly in regard 
to the electric lighting branch of it, would not be where it is 
to-day but for holophane. We all know that holophane has 
been applied to gas lighting, but, if anything, it has only served 
to emphasise the limited scope of the applications of gas 
as an illuminant. A gas-lighted holophane bowl or sphere is 
inconceivable, except perhaps to such gas optimists as the 
staff of the Gas Light & Coke Co., or even the * Journal of 
Gas Lighting." | 
Holophane Lighting. | 

4We direct special attention to the merits of holophane in the 
development of electrical diffused lighting, because its contri- 
bution to the material progress which has been made is fre- 
quently overlooked. We are not discussing whether or no the 
system is an ideal one ; what we are certain of is that its popu- 
larity is deserved and is becoming daily greater. We cannot 
pay a higher compliment to the system than this. 


7-watt L.V. Lamps. 

We have to record the general introduction of low candle- 
power lamps since the Olympia milestone was passed. In the 
low-voltage series the 5 c.p. drawn tungsten lamp is obtainable, 
and the lower limit in the high voltage range is represented by 
the 20-watt 16 c.p. lamp. These are becoming better known 
and more generally employed. The candle-power rating is, if 
anything, on the low side, at least this is our experience of these 
lamps ; but there can be no question that they are more econo- 
mical of energy than the previous lowest—viz., the 30-watt 
lamp. 

High C.P. Metal Lamps. 

Proceeding to the opposite end of the scale of candle-powers, 
we find the high candle-power metal lamp has increased in 
general popularity, and is putting forward a useful fight against 
gas. The 50 c.p. lamp, which was the original commercial 
metal lamp, is filling a useful place in cluster lanterns, and also 
in focussing the extensive or intensive holophane reflectors on 


. theceiling line, The high candle-power metal lamp is also re- 


sponsible for the revival of the system of indirect lighting 
which originated with the open type arc lamp in quite the early 


days of the industry. Suitable corrugated reflectors have been - 


employed in conjunction with these lamps, and by mounting 
the lamp in an opaque bowl an efficient form of indirect lighting 
unit is available. The light rays are projected to the ceiling, 
whence they are reflected and diffused on to the working plane. 
Here, again, the merits of electric lighting are shown to remark- 


able advantage. The researches of opthalmists and opticians _ 


all bear out the no-glare axiom already referred to, and serve 
to support the general principles of diffused lighting. Before 
very long indirect lighting will be regarded as a domestic'and 
commercial necessity. When this time comes both the metal 
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lamp and the are lamp will enjoy their respective shares of 
this class of illumination. Gas will probably have entirely dis- 
appeared from the field of practical lighting at this period. 


Arc Lighting. 

We hope that the increasing popularity of electric lighting 
will be shared by the arc lamp. There is not a proper recog- 
nition in the industry, either among electrical contractors or 
station engineers, of the true merits of arc lighting for commer- 
cial and industrial purposes. For street lighting the flame 
lamp is making a highly satisfactory stand against high-pres- 
sure gas, but the arc lamp makers can hardly be expected to 
remain in business purely to supply the needs of public illu- 
mination. Metal lamp makers have been disposed to ex- 
aggerate the merits of the high-candle power lamp to the 
detriment of the arc lamp, and particularly for shop lighting. 
Experience is, however, tending to show that the small advan- 
tage which the absence of trimming may confer on the metal 
lamp is purchased at the expense of increased energy con- 
sumption and lower candle-power. It seems to us that the 
matter is a very simple one. The metal lamp makers and arc 
lamp makers have sufficient data at disposal from which they 
can satisfactorily compromise on this question ; each section 
can arramge to apply its particular illuminant to the purposes 
for which it 1s best suited. Wedo not think for a moment that 
the arc lamp is dead, and we hope that trade and commercial 
electricity consumers will proceed more on the plan that they 
are purchasing light rather than lamps. 


Indirect Arc Lighting. 

Returning once again to the question of arc lighting for 
shops, we should like to see a wider use of the open type of 
lamp for indirect and inverted arc lighting. Quite a number of 
shops and many trades, such as printing, in which colour values 
are of the utmost importance, can carry on their operations at 
night if an indirect arc lighting system is in use. Industrial 
lighting can generally be improved by the introduction of arc 
lamps. The indirect and inverted systems, wherever installed, 
have been welcomed by employés because the illumination has 
proved restful to the eyes, and therefore better to “ carry on? 
with at night time. This fact invests the scheme with a money 
value for the employer. Night work can be conducted under 
practieally the same conditions as day work, with its corre- 
sponding guarantee of good results. The arc-lamp makers are 
able to supply concise data regarding this system, and con- 
tractors and station engineers should avail themselves of this 
material before recommending any other method of lighting for 
the purpose. 


Control and Switching. 

The control of lighting circuits is another.matter which needs 
greater attention at the hands of electrical contractors and 
wiring consultants. A rich field of labour lies open here. 
Thousands of existing consumers of electricity for lighting only 
are entirely ignorant of the uses of even the simple two-way 
switch.. This simple contrivance dates back to the early days 
of the industry, and it is wonderful how little has been done 
with it. . We think that it is not effectively staged in bringing 
it to the notice of the public. Showrooms, for instance, are 
not often fitted with it. An ordinary show board with lamps 
and switches close together is not. enough íor the lay man. He 
wants to be shown how a switch.can.be put on at one end of à 


` showroom, say, and by walking to the other-the same light can 


be put off. Series parallel-control.of'bedroom.lights should be 
demonstrated in the same way. The station.engineer can help 
the contractor to a lot of side-line business in this way. We 
put it forward as a suggestion that every showroom should 
have a good useful display of control switching. 
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= CAMPAIGNING AMONG THE CENTRAL STATIONS. — 
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The station engineer of the present day is much too busy adding 
fresh connections to his mains to think regretfully of the time when 
consumers eame of their own free will and more or less diffidently 
requested the favour of a supply. Long since the commercial side 
of the undertaking has been developed on correct lines and the supply 
of energy is becoming as much a business concern as the selling of 
cocoa or any other commodity. As will be seen from the following 
notes, engineers are now considering the needs of their particular 
. distriets and are developing the loads along the routes which these 
needs point as likely to be most successful. Thus, while Mr. A. takes 
principal care of his power connections and deals with heating and 
cooking as a side line, Mr. B. will concern himself with the education 
` of the domestic servant and let the motor look after itself. 

Anybody familiar with the Middlesbrough district will not be 
surprised to learn that the chief revenue of the electricity undertaking 
is derived from energy supplied to power users. At the time of the 
meeting of the I.M.E.A., in June last, we described some of the in- 
teresting work being done in this district, iron works being a parti- 
cular feature. We now understand that substantial progress is being 
made and that other installations of importance are being connected 
tothe mains. One of the latest of these is on the works of the Heavy 
Stamping Co., all of whose furnaces are oil-heated, while the various 
. motors for blast, the hydraulic compressors and the various tools are 

supplied with power from the network, the energy for lighting 
being naturally also obtained from the same system. Mr. Taylor, 
however, thinks of other things besides developing his power load, 
having also found that there are distinct possibilities for a heating load 
in Middlesbrough. He is now bringing the advantages of apparatus 
of this kind before his consumers by means of a distinctly commercial 
arrangement. He has decided to supply irons free of charge to any 
consumer who will agree to use them on the lighting circuit and pay 
for the current so consumed at the lighting}rate. This proposition 
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is made more attractive by the fact that a limited amount of wiring 
is supplied free of charge, so that the iron can be used anywhere in the 
kitchen. We wish this scheme success. 

A music-hall song. some years ago, used to say that other things 
were to be found at the seaside besides fresh air. This certainly 
seems to be the case at Brighton, for among its attractions, which of 
course include fresh air, we may include illuminated piers, theatre ; 
and picture palaces, all of which are supplied with the energy for 
lighting from another of its possessions, the famous electricity supply 
undertaking. In fact, we understand from Mr. Christie that the 
lighting businessat Brighton is progressing most satisfactorilyand that 
he has connected more new consumers during the present financial year 
than inany previous year for nearly 10 years. Progress at Brighton, 
however, is not confined solely to developing the lighting load. A 
cooking campaign has recently been started, and so far the results 
are very encouraging, à state of things not surprising when we re- 
member that Brighton is one of the places that has been favoured with 
the presence of ** Tricity " Grogan. Mr. Christie is, moreover, making 
a special effort in the hiring out of cooking apparatus, and in this 
connection he informs us that the first batch of outfits for this pur- 
pose have now been nearly all disposed of and that users are thor- 
oughly pleased with the results obtained with them. In a similar 
way the development of the heating load is receiving attention and 
a large number of consumers have radiators sincejthe rate was 
reduced to Id. a unit. Even power is not neglected, and there are 
now 585 motors with an output totalling 3,000 H.P. connected to 
the mains, while negotiations for the instalment of a 92 H.P. motor ina 
new cold-storage plant have just been completed. Mr. Christie, as 
far as electricity supply is concerned, is evidently proving himself 
an all-round man. 

Bristol is a city of some historical importance. For further in- 
formation on this point see the usual guide books ! The particular 
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INTERIOR OF THE BRisroL ELECTRICITY DEPARTMEN1’S SHOWROOM, 
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COMFORT on A WINTRY MORNING. 


possession of this famous town that we wish to discuss at the present 
time is the electricity supplv undertaking. Just recently Mr. 
Faraday Proctor has successfully combined old and new, t.e., elec- 
tricity supply with Georgian architecture, by moving his offices and 
showrooms to a suite of apartments at the historical Exchange in 
Com-street. The adaptation of these buildings, which were first 
opened in August, 1743, for the benefits of the merchants of Bristol, 
was a matter of some difficulty, but was eventually successfully 
carried out. In passing; we may note that the present uses to which 
the Exchange is to be put are not likely to be of as great benefit to the 
citizens of Bristol as they were originally. 

In order to obtain à showroom worthy of a city such as Bristol, 
considerable excavations of the Pompeian order were undertaken in 
the vaults of the building. The former cellars have now been im- 
proved out of existence, and in their place is an extensive underground 
apartment devoted to consumers requirements. For accommo- 
dating consumers who wish to go to the showrooms a “ push button ” 
passenger lift has been installed, while a rope controlled goods lift 
is also at work. -Our illustration gives an idea of the showroom 
as it at present is, one of the largest and best equipped in the country. 

On the inauguration of these showrooms the department for the 
first time availed itself of the full trading powers which it possesses. 
and established a sales department, through which all classes of 
material are supplied, and all work in connection with both lighting 
and power installations carried out in either cash or defetred pay- 
ment terms. In connection with the latter it should be noted that 
as the Corporation wiring staff is at present a small one the greater 
portion of the installation work is carried out through the local con- 
tractors. Fresh business is secured by a variety of methods, in- 
cluding systematic canvassing, the distribution of pamphlets and 
leaflets, the insertion of advertisements in the loca! Press and the 
periodical inspection of existing consumer's premises with a view to 
the discovery of any points requiring adjustment, and thus inducing 
consumers to recommend their friends to take a supply. 

As regards the expansion of the undertaking, lighting consumers 
are being connected at a very satisfactory rate. Attempts were 
recently made to stimulate the cooking load by holding an exhibition, 
with gratifying results. Though, at present, apparatus is not hired 
out it may be obtained on the hire-purchase system, a three years’ 
purchase being allowed. The price of current for domestic purposes 
is now ld. per unit. The power load is also on the upward grade, 
the popularity of the three-phase system of supply being particularly 
marked, and a great variety of industries in the area are taking ad- 
vantage of the low tariff which is based on a fixed annual charge per 
kilowatt. plus a fractional amount of Id. per unit consumed. Flour 
mills and paper mills are coming on to the mains at a satisfactory 
rate, and this is the more gratifying, for, besides giving a very desirable 
load factor, there appears to be a decided tendency for one mill- 
owner to follow another. Negotiations are now in progress with 
a mill having an estimated consumption of four million units per 
annum. 


After Mr. Joseph Chamberlain, perhaps one of the most popular 


Two Tasteful Illustrations from 
New Booklet being issued by 
the Birmingham Corporation 
Electricity Department. 


** AND Beauty Draws US WITH A SINGLE Harr.” 


leading men in Birmingham is Sir Oliver Lodge. Also, after its 
university, perhaps one of the most important of its institutions is 
the electricity supply undertaking. It is therefore eminently suit- 
able that Mr. Foulds should have prefaced his pamphlet on “ Elec- 
tricity in the Modern Home " with a short sentence from the pen 
of Sir Oliver, which reads, ‘‘ For internal lighting, there is nothing 
like electricity.” This text is admirably developed in the subse- 
quent pages of the pamphlet, and'in a few lines, therefofe, we cannot 
hope to convey the amount of excellent information and sound sense 
it contains. Suffice it to say, that it is written specially for the 
middle-class consumer and the—well, the terminological inexactitude 
that electricity in the home is an expensive luxury is contrafuted in 
no uncertain terms. After some excellent advice of a general char- 
acter, the variety of ways in which electricity can be made to provide 
additional comfort in every room in the house are considered. As 
will be seen in the accompanying illustrations, there are plenty of 
pictures which convey in the most admirable way not only what can 
be done with the electric light, but also the uses to which it can be put. 
In fact, readers of the pamphlet may justly come to the conclusion that 
^ Foranything there is nothing like electricity." This pamphlet is 
but part of the development which the electricity department in 
Birmingham has been recently undergoing. Nor does there appear to 
be any reason why the department's load should not increase and 
multiply in a most satisfactory way, especially as a hire-purchase 
system applicable both to wiring and apparatus is in force. 

We understand from those in the know that one of the things of 
which Glasgow is most proud is the Clyde. They used also to be 
proud of the smoke emitted from their factory chimneys. Since, 
however, they discovered that this was equivalent to blowing money 
away which might otherwise have fallen into their pockets they, 
being canny Scots, have ceased to be proud of this feature and are 
now thinking how the amount of smoke might be reduced. Among 
the methods considered, electricity, of course, is one of the most im- 
portant. Last year a successful exhibition was held at which various 
apparatus for reducing the smoke nuisance were exhibited, while this 
month a second similar exhibition is to take place. Mr. Lackie is 
naturally taking advantage of the opportunity for pushing the advan- 
tages obtainable from the use of electrical energy for lighting, 
cooking and power purposes. Good results are-anticipated from this 
exhibition and there is no doubt that these will be obtained, seeing 
that the special heating rate which has lately been introduced has 
proved most attractive to consumers. Not only has it hastened the 
development of the use of electrical apparatus in domestic circles, 
but it has induced the Merchants’ Club to install a large equipment 
for electric cooking. This plant consists of three ovens, eight hot 
plates, one bain marie, and one larg» hot cupboard. The total 
demand is some 80 amperes and some 200 luncheons are prepared 
daily. We understand it is giving entire satisfaction. 

At Wakefield the development of the station load has necessi- 
tated extensions to the mains in several ateas. Not satisfied with 
this satisfactory result, however, Mr. Nevill has moved his offices 
from the works to & more central position in the town, at the old 
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Town Hall where he has just opened a showroom. It is hoped]by this 
means to increase the sales and to make the public realise more fully 
the many uses to which electricity can be put. 

At Leicester Mr. T. Robert Smith seems to be making a valiant 
fight against the gas department, which unfortunately is also owned 
by the Corporation. High-pressure gas is just being installed in the 
main streets for lighting purposes and attempts made to induce the 
shopkeepers in those streets to take “advantage " of the new facili- 
ties. Mr. Smith, however, has started an energetic opposition 
campaign, and by means of a special pamphlet setting out the 
advantages of flame are lamps and metal lamps and bv strenuous 
interviewing he has been successful in preventing all his customers 
but three from being cajoled by the lines of the gas department. 
He is also successfully developing his power load, and in this connec- 
tion is waging good warfare against the gas engine. He finds, 
however, that he is badly handicapped in not having hiring powers. 

Islington, though one of the oldest undertakings to commence 
supply of electricity, does not show any signs of age when it comes to 
developing its extra load with properenergy. Quite recently cooking 
demonstrations were held, but owing to the fact that hiring powers 
have not been taken up, Mr. Gay fears that the growth of business 
in this direction is not quite as much as it might be. On the con- 
trary, the power load is increasing. about 15 H.P. per week being 
regularly added. This increase would be much greater were there 
some scheme in force for hiring motors or even assisting payment. 
The development in the lighting load is also satisfactory. 

At Hammersmith Mr. Bell is doing good work in popularising the 
use of electric apparatus for all purposes. With this idea in view he 
has got out a scheme whereby the Council undertake to supply energy 
and maintain the installation in working order at a fixed charge per 
lamp. Any prospective consumer desiring to take a supply under 
this arrangement has his installation wired. and fittings and lamps 
supplied as well as the requisite amount of energy. For these con- 
veniences he pays a fixed charge per lamp per week varving from 7d. 
in the case of a 25-watt metal filament lamp to 4s. 2d. for a 3,000-watt 
lamp. "The necessary renewal lamps are supplied as occasion requires, 
and the installation is also kept in good repair. Mr. Be!l has also in 
force a thoroughly commercial arrangement for hiring out electric 
iron fans and other similar apparatus. 

At Watford Mr. Purse has recently reduced the charges for lighting 
and "other uses," besides introducing a Norwich tariff with satis- 
factory results. We are pleased to learn that during the 12 months 
ending August 31, 1912, 116 gas lighting installations have been 
displaced by the more modern form of illumination, and as regards 
power eight gas and steam installations have ceased to see the light 
of day. A satisfactory amount of new work is in hand. 

The Brompton & Kensington Co. can point to a record of progress 
which is probably unique for an undertaking with so small a supply 
area. We refer in another column more particularly to its achieve- 
ments in the electric restaurant and cooking business, but we may 
briefly comment here on the vigorous policy which is now being pur- 
sued by Mr. R. S. Downe, the enterprising general manager and chief 
engineer. 

For some years past Mr. Downe has run an attractive showroom 
near Earl's Court station, and succeeded in interesting consumers 
in the " other " uses of electrical energy. Demonstrations with irons 
and numerous table utensils resulted in the evolution of the “ B. 
& K." table cooker, a neat device taking 500 watts and capable of 
cooking the average breakfast. A kitchen, small it is truc. but ade- 
quate for the purpose. formed part of the showroom, though. of 
course, partitioned off from it. Afternoon tea was regularly served 
from this modest equipment, but the correct spirit was being culti- 
vated in the mind of the enquiring consumer who passed through the 
showroom to pav his or her account. This work has been attended 
with such success that it has culminated in the doubling of the size 
of the premises and the formation of a scheme for a combined show- 
room, electric restaurant and central offices. All within the space of 
a few short months. 

In the opening paragraph of this article we mentioned that station 
engineers were more and more becoming specialists—that is, they 
were devoting their time to developing that branch of the load which 
offered the greater possibilities in their own district. In Marylebone, 
for instance, electric cooking seems to offer the greatest. possibilities, 
as will be seen when we mention that the department is now selling 
unita for this purpose at the rate of 300.000 a vear, as against 30,000 
last vear. The number of cookers installed and in hand is over 100. 
Asis perhaps well known, the Borough of Marylebone contains within 
its boundaries a street known as Harley-street, where are to be found 
most of the famous London physicians. It is therefore not sur- 
prising that the borough should also contain a large number of 
nursing homes. "These homes, we may mention for the benefit of 
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CONVENIENT CONTROL CIRCUITS. 


Electric lighting will undoubtedly become more popular if con. 
tractors will make a business of putting in convenient control circuits. 
'The public have no knowledge of what can be done with even the 
ordinary two-way switch. We have frequently pointed out that there 
is plenty of work for contractors on existing installations in improving 
the switching arrangements. 

A. P. Lundberg & Sons, of Lektrik fame, have made large strides 
since last Olympia, chiefly in the direction of classifying their methods 
of light control ; and in evolving new or modified switches therefore 
in cases where none of their many existing types fulfilled the require. 
ments. 

The control of lights at the switches is next in importance to 
questions of illuminating engineering. Eve comfort in lighting must 
be accompanied by "hand comfort" in switching. The latest 
Lundberg publication, * Lektrik Lighting Connections," is intended 
for those who are in need of “contro! ` education. It will bear 
careful study and can be carried in the pocket, as it measures only 
42? in. by 31 in., comprises 80 pages. and contains 109 illustrations 
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and diagrams, It is a complete symposium on the subject and, like 
a certain much-advertised medicine. should not be “out of reach? of 
those who have anything at all to do with electric lighting. Some 
idea of its contents may be obtained from the diagram in Fig. 1. the 
only controls which it does not deal with being those on the SW and 
SSW points. The booklet is obtainable post free for seven penny 
stamps, and is much more a technical than 2 trade publication. 
It includes a large number of controls which are not dependent on 
Lundberg switches, consequently it is good value to the buyer. 

Messrs. Lundberg have long been advocates of series-parallel 
methods of arranging lamps for full-or-dim lighting ; and some of 
their most recent achievements in this direction—of special utility 
in railway-carriage lighting—ere parallel-series switches for dealing 
with three. four, or five lamp: in this manner. They are also con- 
sidering switches for giving two degrees of dim as well as full light. 
It will be news to many of our readers that three or four metal fila- 
ment lamps in series give an appreciable light, and that five in series 
give quite enough for some people who are trying to sleep through a 
200 or 300 mile journey. In railway lighting work. the passenger 
must not be able to extinguish the light entirely, this point has 
been taken care of. 


SHIPWRECKED “MAZDAS.” 


The following piece of information sent us by the British Thomson- 
Houston Co. (Ltd.) affords remarkable evidence of the durability of 
the Mazda drawn wire lamp. Amongst other things recovered from 
the sunken P. & O. liner “ Oceana " were cases containing 600 Mazda 
lamps. Of 500 25-watt 100-volt lamps. 22 or 4-4 per cent. were 
broken ; and of 100 25-watt 55-volt lamps only two, or 2 per cent., 
were broken. The remainder were returned to Rugby in perfect con- 
dition. Considering the rough treatment which the lamp cases must 
have received, the proportion of breakage is remarkably small. 
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GLASGOW SMOKE-ABATEMENT EXHIBITION. 


f Mr. W. W. Lackie. who has kindly 
proof of a booklet which he is preparing, 


we are enabled to give à few particulars of the Smoke-Abatement 
Exhibition which is being opened to-day. The Corporation Elec- 
tricity Department has co-operated with a number of electrical 

has got together an attractive collection of 


facturers and 
manu ng, cooking and heating apparatus. The 


exhibits of electric lighti 
has been divided into two parts, which are shared 


exhibition hall P 
respectively by displays on behalf of electricity and gas. The Cor- 
f the live or working order, and comprise an 


poration exhibits are o : 
electric kitchen, a restaurant with accommodation for 100 persons, 


a scullery with motor-driven bread-cutting, coffee-grinding, meat- 
mincing machines, &c., and also the Therol and the Belenus water 
heaters, a laundry with electric irons and washing and wringing 

m cleaners, heating apparatus and 


machines, a display of vacuu 
moving signs, a model shop window, 8ft. frontage by 6ft. deep by 
owing methods of lighting for various trades, and 


10ft. high, sh 

finally an information bureau presided over by members of the 
department staff, who will give any data required. The booklet 
to which we have referred contains, in addition to a descrip- 
tion of the above exhibits, a popular account of what electricity can 
do in adding to the comfort of the household. There is a most 


useful table which shows the cost per annum per horse-power 
installed for various trades. 


Through the courtesy 0 
supplied us with an advance 
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PULLING BUSINESS. 


ust have light to bring business. The proprietor 
shop will not give much change over the counter. 
" the passer-by from the other side 


not a centre of brilliance? Ina 
s of an 


Shopkeepers m 
of a dimly lighted 
How can he expect to ** call over 


of the street if his premises are 
collection of poignant sentences assembled between the cover 


attractive booklet, the tradesman is admonished by the Union 
Electrie Co. to bring business to his shop exterior with Excello 
light. The colour scheme adopted in the booklet is a warm yellow 
tint for the paper and a soft, brown for the ink. The idea of flame 
yellow is given by this simple method. The letterpress is brimming 
over with enthusiasm from Excellos, and after its perusal the shop- 
keeper should get down his order book. He who needs may also 
run his eye over the night “ snap shots," which face each right-hand 
page. These pictures would win a prize at a photographic exhibi- 
tion—they are so well balanced and so evenly illuminated. The one 
we reproduce is little short of remarkable as a night picture. It 


was taken outside Gamages. 


UNION Goevricnt 


EXTERIOR View FROM UNTOUCHED NIGHT PHOTO OF GAMAGES, LIGHTED BY EXCELLO ARCs. 


ELECTRIC SIGNS. 


The Electrical Co.,*Ltd., have o r ial ` 

, T peneda special depart d 
the supply of all classes oftelectricYsigns, and. havera d us A 
new list which deals with many varieties. Some of these are the 
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EXAMPLES OF '" LIVE” ELECTRIC SIGNS, 


most original and attractive signs yet brought to our notice. In- 
terested readers should send along their inquiries. | 

The ` Pilsener Valdivia sign, which is illustrated, is used for 

advertising a proprietory brand of beer, 
and has been erected by the company 
in Buenos Ayres. It is constructed 
of glass and iron,and works as follows :— 
Firstly, the bottle becomes transparent, 
then the hand becomes visible and appears 
to pour the beer into the glass. As the 
glass is filled the froth overflows and slowly 
writes the words, “ Pilsener Valdivia." 
This remains lighted for 30 seconds, and 
then the sign is automatically switched out 
and the operations are repeated in the same 
order. The “S.P.M.” is another clever 
sign, of which a number has already been 
installed. It is a combination of glass 
and iron construction, and operates as 
follows:— 

The head, which is coloured, first be- 
comes visible and then the-cigarette in the 
hand of the figure; then the rings of smoke 
appear to come from the mouth of the 
figure, and the word ' Smoke" is ap- 
parently written by the smoke arising from 
the end of the cigarette, then the word 
" Problem" is formed as if from the 
smoke rings. Lastly, the word “ Moslem " 
lights up, and the whole remains on 
circuit for about 30 seconds. In this 
sign 2,000 2 c.p. and 60 25 c.p. lamps 
are employed. 

The department has a good staff of 
artists, and, we understand, will be 
pleased to submit designs suitable for 
advertising any particular firm or article 
of manufacture by means of electric signs 
of every description. 
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z ELECTRIC COOKING AND HEATING. - 
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The record of progress in electric cooking since the close of 
the Olympia Exhibition is a gratifying one. There has not, of 
course, been anything that could be considered in the nature of 
à rush on the part of the public for electric cookers, but a 
valuable amount of educational work has been carried on in 
show-rooms, on public platforms, at small exhibitions and in 
the columns of the Press. Side by side with this movement is 
the actual employment of electric cookers in restaurants, cafés, 
hotels, schools, boarding-houses and large and small domestic 
establishments. This practical field of electric cooking 1s 
extending principally owing to the growing appreciation on the 
part of the public of the all-round merits of electric cooking. 

Regarding the design of electric cooking apparatus, de- 
velopments have clearly divided the manufacturers into two 
distinct classes—the ‘‘ All Brights” and the ‘ All Blacks." 
The All Brights have claimed the credit for the pioneer work, 
and can point to a long series of successes in all parts of the 
country. They have done the greater part of the work of 
demonstration, as can be proved by an inspection pf any 
guard-book of Press cuttings on the subject. The All Brights 
have, in fact, given the popular touch to electric cooking. 
Their apparatus is mainly installed in private houses and in 
kitchens of moderate size. 


dustry, and we hope that much the same feeling will ultimately 
exist between the All Brights and the All Blacks. 

Closely allied with the problems of electric cooking is that of 
domestic hot-water supply. Progress in this province must 
naturally be slow. We are in no hurry to unduly bustle gas on 
this account. The electric geyser and permanently connected 
hot-water boiler are being steadily developed, and will in due 
course take their place in domestic economics side by side with 
other electrical utilities. The apparatus so far put forward is 
designed on sound mechanical lines, and is comparable with the 
best experience of hot-water engineers of many years standing. 
With this class of domestic electrical apparatus we want to see 
sure and steady progress. Anything in the nature of hurry 
and rush will prove damaging to the future of these useful 
pieces of apparatus. 

Everywhere there are signs that the electric radiator has 
entered upon a new lease of life. The reductions in the charges 
for electrical energy are encouraging consumers to install 
radiators and convectors in bedrooms and sitting-rooms only 
occasionally used. The real red heat proposition 1s making 


electric heating far more attractive than was ever possible with 
purely radiant heat. 


The types of glowing heaters on the 


EXHIBIT OF ACCESSORIES AT. Eanp's CovgrT—QuvEEN's HEAD 
LESTAURANT. 


In contradistinction, the All Blacks, while moving perhaps a 
little more slowly than their confreres, have secured very large 
business in kitchen equipments for hotels, restaurants, schools, 
&c. During the past year a number of notable successes have 
been notched up by the All Blacks. These include the Smoke 
Abatement Exhibition at the Agricultural Hall, London, the 
Queen's Head at Shakespeare's England, the Delico Restaurant, 
Debenham's factory and the Torquay Pavilion, to mention 
only the largest installations. 

The All Blacks can, of course, present a more imposing piece 
of apparatus than the All Brights, but it is still open to question 
which of the two systems will be found the more suitable for 
domestic service. The All Bright has certain elements of 
novelty, compactness and portability, and, though new to the 
average housewife, will probably grow upon her and come to be 
understood and appreciated. The system has undoubted 
merits from an electrical point of view, and we hope that the 
coming season will witness an extension of its applications. 
The matter does not seem to be one for undue rivalry or com- 
petition. The situation resembles that of the high candle- 
power metal lamp and the flame arc lamp. These are in no 
sense competitive illuminants, but each has its distinctive field 
of utility. This is becoming recognised generally in the in- 


A Busy EVENING AT THE QUEEN’s HEAD ELECTRIC RESTAURANT AT 
Eanr's COURT. 


market, employing quartz on the Bastian system as the 
material for protecting the elements, are being put forward to 
the public in attractive and efficient designs. The electric 
radiator is gradually making its way down to the middle 
classes through the more wealthy members of the community, 
who have been appreciative users of it for several years. The 
greatest demand, of course, still exists within the compara- 
tively narrow circle of society, and in this area a large and 
profitable business is being carried on. The coming season 
will, however, see more practical attempts to cater for the 
general public with heaters at reasonable market prices. 

The public will shortly be attracted to the Brompton & Ken- 
sington Co.’8 new showroom, near Earl's Court station, by the 
opening of a complete electric restaurant which can be used by 
the public like any other place of refreshment. There will be 
no importuning the eater to buy electrical apparatus, but the 
entire scheme of the place will provoke inquiry, not blatantly 
or ostentatiously, but seductively and—irresistibly. The 
showroom adjacent will deal with those who find the blandish- 
ments of the restaurant too much for them. At present the place 
is in the transition stage; but we have seen sufficient to con- 
vince us that when it is opened it will be the talk of London and. 
will render invaluable service to the cause of electric cooking. 
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FERRANTI ELECTRIC 
FIRE 


(PATENT.) 


(Registered Design.) Sheraton. 
Catalogue Number T Eo: T FIVE. 
Reflector and Frame  ... ee ve Brass, Satin Finish. 


PRICE - - £6 10 


(Complete with three yards of Flexible Cord). 


THE HEATER ELEMENT IS GUARANTEED FOR ONE YEAR 


FIVE 


Supplement to the “ Electrician," September 20th, 1912. 


FERRANTI ELECTRIC 
FIRES 


(PATENT) 


TRADE MARK. 


CLEAN BRIGHT HEAT IN A FEW MINUTES 


The Ferranti Fire is the most convenient and attractive form of Heater 
obtainable. 


The Radiant Heat of the centre disc is concentrated and reflected, 
making possible a comforting comparison with a cheerful coal fire. 


The Ferranti Fire can be used for making toast in the old.fashioned way 
with cleanliness and comíort, and grilling can be accomplished by means 
of a Dutch Oven as before an open fire. 


A removable Wire Guard can be fitted if desired — 


Small size, covering Quartz only ee 5/- 
Large size, covering the Reflector ... 10/6 


The Heating Capacity is the same for all patterns. 
The consumption of Electricity is about One Unit per hour. 


The dimensions and weights are approximately— 


Height oa i P 28 inches. 
Diameter of Reflector AA 18 " 
Weight m Mas an 18 to 25 lbs. 


Guarantcece.— We undertake to replace Heater Units Free of charge 
in the event of burn out within twelve months from the date of supply, 
providing the faulty unit is returned Carriage Paid with sealing screws intact 
and Quartz Plate unbroken. 

Rencwals.—New Heater Coils can be fitted, provided the Quartz Disc 
and all other parts of the Heater Unit are returned in good condition, at 10/6 
each, Carriage Paid. 

Heater Unit, complete  ... m 26]- each. 
Quartz Disc only ade M. 4/9, 


FERRANTI LIMITED 
HOLLINWOOD, LANCASHIRE 


Printed and Published by George Tucker, at the Editorial Printing and Publishing Offices, 
1. 2nd 3 Salisbury Court, Fleet Street, in the City of London, Friday, September zoth, 1917, 
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CONTROL OF COOKING AND HEATING CIRCUITS. 


——— 


Apart from their numerous types of plugs and sockets (one new 
pattern of the former of which for earthing is illustrated in Fig. 1), 
Messrs. Lundbergs’ work in the design and construction of switches 
for electric heating and cooking is of interest to the manufacturer 
more than the consumer. Manufacturers are indebted to them for 
having recently evolved a number of switch connections for obtain- 
ing various heats from the minimum number of heater sections. 
There is every likelihood of the turn switch becoming as rare on heat- 
ing apparatus as it is now on lighting circuits, and—almost needless 
to say—Messrs. Lundberg’s methods of control depend entirely on 
tumbler switches, which will be dealt with later. 


Fie. 1.—PLUG wita Earruina DEVICE. 


A list of these controls, which are all suitable and simple enough 
for domestic use, is given below, and it makes most instructive 


reading. l 
List of Controls, 
Con-| No. of B No. of 
trol | heating Degrees of heat. Ue Ss Remarks. 
No. | sections. Se cacao 
l| Two ... Two (low. full)............... One | sia 
2 {| Two ...| Two (low, full)............... Two ...| Break at both poles. 
3 | Two ...| Two (low, full)............... Two cou-, Break at both poles. 
pled. | Separate poles in 
| separate switches. 
4 | Three...| Two (very low, full) ....... Two ...| Break at both poles. 
d | Two ...{ Two (medium or low and | One ... pv 
full). 
6 | Two ...| Two (half, fulb............... One ... ive 
7 | Two ...| Three (low, medium, full) | One ... d 
8 | Two ...| Three (low, medium, full) | Two m Break at both poles. 
9 | Three...| Three (low, medium, full) | Two ...; Break at both poles. 
10 | ''hrec...| Three (very low, medium, | Two ...| Break at both poles. 
full). 


— eam —————— MÀ À— o — 


.| Three (low, medium, full) | Three... 


Some of the advantages claimed for the switches are: (1) Surface 
and flush patterns ; (2) constructions that will withstand constant 
manipulation; (3) heat-resisting insulating parts; (4) locked metal 
or porcelain covers; (5) watershield metal covers; (6) provision for 


earthing, &c. 


Fic. 2.—DrAGRAM OF SERIES PARALLEL CONTROL FOR HEATERS. 


Full illustrated particulars of these controls and of matters ger- 
mane to them, such as pilot switches for convectors, ovens, &c., con- 
trols for radiators, &c., are given in a special circular, which will 
be forwarded to all bona-fide manufacturers of heating and cooking 
appliances. The following particulars of ** Control No. 10 " will give 
son.» idea of the contents of this useful publication, which, by the way, 
includes illustrations of the actual switches. 

The two switches are a single-tumbler double-pole switch, D, and a 
serics-parallel-and-off switch, S. D serves to turn the current on and 
off. 5, when its knob is central, leaves the three sections a, b and c 


in series, and à low heat is given. When the knob of S is up b is 
bridged across by the switch contact x, and a and c are left in series, 
giving a slightly greater heat. "When the knob of S is down, con- 
tacts y come into action, and the three sections are thrown into 
parallel, giving full heat. 

The *' manipulating code " is as follows, the knobs of the switches 
D and S being referred to: Current off, D up, S anyhow; low heat, . 
D down, S central (a, b and c in series) ; medium heat, D down, S up 
(a and c in series); full heat, D down, S down (a, b and c in 


parallel). 


Fig. 3.—TABLET or CONTROL. 


The working of the switches by the users of the heater might be 
rendered clearer by the diagram in Fig. 3, which could be in the form 
of a tablet fixed near the switches. The spark-wear at S is negli- 
gible, since its circuit is never actually broken. The maximum 
capacity is 10 amperes. Modifications of this contro] can be arranged. 
In Fig. 2 it is possible to re-arrange the connections to give three 
sections in series, two in series and two in parallel. If S (Fig. 2) bea 
series-parallel switch without an off position, the connections may be 
arranged to give two sections in series and three in parallel. 

The Lundberg “ Neptune " switch (Fig. 4) has been adapted for 
use on large convectors and other heaters. The switch is of the 
push-and-pull type, and has a positive quick make and quick break, 


THAI 


mms 
^9 
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Fic. 4.—PusH ano PULL Quick MAKE AND BREAK SWITCH FOR 
OVENS AND RANGES. 


which are quite independent of any slowness or uncertainty on the 
part of the user in moving the knob. Its capacity is 10 amperes, 
and its construction all that could be desired from a mechanical or an 
electrical point of view. By means of the face-plate it can be affixed 
to the side of the heater frame. <A large number of these switches are 
already in active use. 

Fig. 5 shows three Lundberg pilot switches primarily controlling 
three separate heater, lamp or other circuits. When one or more of 
these is on, the pilot lamp p will light up. This arrangement is 
applicable to numerous different cases. (1) The three switches might 
be in a distant room, the first controlling lights L, the second a heater, 
H, and the third a plug-connection socket, S, as illustrated ; (2) the 


Fic. 5.—D1aaraM or Priror LIGHT CONTROL. 


three switches and their consuming devices might be in different 
rooms ; (3) each apparatus might have its own pilot lamp. in which 
case a single-way switch connected in the ordinary manner would 
suffice. 

One use for this single-circuit arrangement would be in laundries, 
workshops, &c., where irons and other kinds of non-luminous electric- 
heating apparatus are employed. The pilot lamp, which might be 
red, should then be near its switch and the apparatus controlled, and 
would act as a reminder when the current was on. (I.E.E. Rule 


No. 111 recommends this.) 


SIMPLEX IN BIRMINGHAM. 


A Forest or Coxpurr.— THE STORES. DisrRiBuUTIoN Box Frrrine Suor. 
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TC NNA 
GARRISON LANE WORKS, BIRMINGHAM, ENGLAND. 


= WHERE SIMPLEX CONDUITS COME FROM. 
BETTE 
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The Simplex Company's new factory, which was erected seven 
years ago, occupies about seven acres of ground, and is within easy 
reach of the centre of Birmingham. 

The works were designed and equipped for the manufacture of 
conduit wiring material and various forms of electric power supplies. 
Important additions have recently been made to cope with in- 
creasing business in fuse wire and enclosed fuses, decorative metal 
work, electric light fittings, and heating and cooking apparatus. 


CONDUITS BEING DRAWN OUT OF THE STOVING OVENs. 


Co-operation between these departments. in conjunction with the 
modern equipment, makes the factory, which gives permanent em- 
ployment to upward of 300 hands, one of the most complete of its 
kind in the country. 

The Conduits and Fittings Department is specially laid out for the 
manufacture in large quantities of the many hundreds of different 
types of fittings and acessories for conduit wiring. 
of a conduit fitting several processes are essential to the production 
of a high-class article ; these are barrelling, sandblasting, boring and 
so forth. These are often omitted in the making of cheap conduit. 
In the manufacture of Simplex Conduit and fittings no process is 
omitted which will lead to improvement and increased efficiency. 
These methods, though costly to the makers, have placed the Simplex 
Conduit System in the prominent position it now occupies. The system 
enjoys an almost universal vogue for all classes of installation work. 

The enamelling process has received very careful attention at their 
hands, and the company’s present plant is probably the most com- 
plete of its kind. Correct stoving is the secret of the good behaviour 
of the enamel after installation, and this operation must be carried 
out at exactly a correct and constant temperature. A battery of 
hot water stoves is installed for this purpose. 

The Switchgear and Fuse Department since its inception has made 
rapid progress in the manufacture of main switchboards, sub-dis- 
tribution boards and allied apparatus. Al types of sub-distribution 
boards are assembled in the shop, as well as motor control panels, 
switchboard panels, and main boards for private plants. Better 
class distribution boards are a speciality, and an extensive business 
in them is carricd on, as is evidenced by the catalogue dealing with 
this class of material. Some years ago the company laid down 
complete modern machinerv for the production in large quantities 
of fuse wire and enclosed fuses. It is their proud boast that they 
are the foremost manufacturers of this class of material in this 
country. All grades of enclosed fuses from 3 amperes low voltage 
up to 300 amperes at 2,000 volts are made. A large hydraulic press 
has been installed for the manufacture of fuse wire and strip, includ- 
ing Hope's “ Bi-Metal ” fuse wire, of which the company are also 
sole makers, 


In the making 


— 
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Cast-iron watertight fittings for use in factories and for outside 
lighting are the product of the Simplex foundry, which is very exten- 
sive and deals with common iron, malleable iron, brass and aluminium 
castings. The possession of this foundry is of immense value to 
customers who can depend on prompt deliveries and also obtain 
special work. The foundry permanently employs 60 hands, and the 
malleable iron section includes a battery of annealing ovens, each 
having a capacity of five tons of castings. 

An interesting department is that devoted to the assembling of 
the china accessories, which include the famous labour-saving 
“ porcelain interiors " for use in conduit boxes as jointing pieces. 

Healing and Cooking Apparatus are the product of departments 
which have been added to the company's business during the past 
few years, We understand that none has shown greater progress 
or been attended with greater success. Many years’ experience of 
this class of apparatus has proved invaluable to both the company 
and its many customers. The department is in charge of those who 
have made a life study of the construction of electric cooking and 
heating material, and the employees have also been carefully selected 
for their experience in this field. The highest class of apparatus, 
as well as more competitive lines, is turned out. We understand 
that the department is in an favourable position to do special work, 
such as cooking and heating appliances for restaurants, and for in- 
dustrial purposes at the shortest possible notice. The shop equip- 
ment and the methods of manufacture are on modern lines. In the 
element winding section alone some 20 hands are employed. A 
completely equipped test room serves as a check on all appliances 
before they leave the factory. This reduces risk of breakdown 
and failures, both mechanical and electrical, to a minimum. The 
Simplex combination cooking outfit, breakfast cooker, toaster and 
laundry irons are products of this department. 

Art Metal and Fittings emanate from another department of the 
works. A year or two ago the company purchased the business of 
Jesson. Birkett & Co., the well-known Birmingham art metal workers, 
and upon this incorporation, have built up the present fittings depart- 


A CORNER OF THE ELECTROPLATING DEPARTMENT. 


ment, which is now making good progress. All classes of electric 
light fixtures, from a single pendant to an elaborate electrolier, such 
as would be used in a public hall, and a large number of ornamental 
signs for shop window lighting are being manufactured. The company 
also make in this department art metal switchplates, door furniture, 
&c., Fittings for use with holophane glassware are receiving special 
attention. Knowledge of the technicalities of holophane appli- 
cations, combined with!that of the requirements of fixture design, 
proves of great advantage. The department is under the personal 
control of Mr. T. Birkett, late managing director of Jesson, Birkett 
&Co. Radiator and convector cases are also made in this 
department. 

An extensive plant for plating in copper, nickel silver, pure tin, 
and for bronzing is installed. A large department is devoted to the 
supply of fans, small motors and meters; in connection with the 
latter à complete series of benches for testing and calibrating has 
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been installed. Special motor generators supply current, either 
alternatively or continuous, at any required voltage. 

The Simplex Company have now established throughout the 
country 12 branches and agencies where adequate stocks of material 
are maintained. In a large number of instances, representative show- 
rooms are also included, and each branch is under the charge of a 
competent engineer. 

Not the least important department in the company, recognising 
the importance of quick delivery. is that dealing with the despatehing 
of goods. Large stocks of Simplex conduits, cable and other material 
are kept at the Garrison-lane works. and immediate delivery ef 
standard material may be confidently relied upon. 


-— m TALL ———— 


BELLING ELECTRIC HEATING APPARATUS. 


We have received advance particulars of some new designs in 
electric heating apparatus which are of particular interest at the 
present time. In our issue of June 14 we described the Belling 
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Betting ELECTRIC GEYSER, SHOWING SINGLE CONTROL FOR WATER 
AND ELECTRICITY. 


electric gevser. 
two inner insulated faces of the body of the geyser, and is completely 
surrounded by water. The temperature of the clement can never 


BELLING “EYSER, A8 ATTACHED TO EXISTING WATER SUPPLY. 


In this the heating element is clamped between: 
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rise much above that of boiling water. The makers claim that under 
these conditions the life of the element is practically unlimited. 
'The geyser will stand any pressure up to 1601b. per sq. in., and it 


. can be fitted to any existing hot-water supply system. This arrange- 


ment is shown in the adjoining illustration. The geyser can be used 
when the coal fire is not required. The 10-unit geyser will supply 
12 pints of hot water per minute, or 3 pints of boiling water per 
minute. It measures 16 in. by 16 in. by 5in. and weighs 48 lb. 
The control is by one handle, which turns on the water and current 
at the same moment. The Belling electric fire is provided with 
elements of non-oxidising wire wound on one side of a slotted and 
grooved fireproof bar. The wire is held jin. clear of the face of 
the bar and is working at its normal temperature in free air. The 
heat generated is thrown directly outwards. The fireproof bar is 
reinforced by wires embedded in the material. Under normal 
working conditions the life of the wire is estimated at over 2,000 
hours, but it is recommended that the elements should be rewound 
once in two to three years; this can be done by any electrician at 
the cost of 3s. 6d. A copy of the list can be obtained from Messrs. 
Belling & Co., Lancaster Works, Enfield. 


a nner 


SIEMENS RADIATORS AND HEATING UTENSILS. 


The Siemens’ showroom in Upper Thames-street is conveniently 
and tastefully laid out for the display of every class of electricity 
consuming device. A scheme has been adopted whereby cach class 
of apparatus is arranged to occupy a distinctive portion of the show- 
room. Amongst the radiators we notice a new pattern described by 
the trade name of the * Blaze." These differ from the ordinary 
lamp radiator in that the heating clements are run at a high tempera- 
ture and are enclosed in silica tubes. Behind the tubes is a specia! 
form of polished copper reflector, which gives the effect of a blaze of 
soft red light. The elements are detachable and can be replaced in a 
few minutes. The blaze radiator is made in a variety of patterns. 
and of these the adjoining illustrations are typical. The © Cosy-Corner" 


—— a 


THE “ Cosy CORNER.” 


(Siemens Brothers Dynamo Works.) 


pattern consumes 750 watts, measures 13 in. by 17 in. by 6} in.. and 
is suitable for heating 800 to 1,000 cubic ft. of space. It;is made in 
three styles, matt-black iron, polished brass and polished copper. 
The “ Blaze " pattern is rather more upright than the « Cosy-Corner " 
style. It measures 18 in. by 13 in. by 5} in., and is made in two 
sizes, there being three styles of each size. These sizes consume 
1,000 and 1,500 watts respectively. The spiral elements can be 
renewed at small cost, as can also the silica tubes. We understand 
that the company is experiencing a brisk demand for this pattern of 
radiator. 

Amongst the other electrically heated appliances displayed in the 
showroom we may mention the '* Glossup " iron, which is fitted with 
renewable elements, and a new design of electric kettle, which is pro- 
vided with a detachable base so as to give access to the heating ele- 
ments, which are clamped at the bottom of the kettle. 


B. & K. ACCESSORIES. 


An interesting line of electrically heated utensils is being put on the 
market by the Brompton & Kensington Accessories Co. The com- 
pany have a stand at Earl's Court Exhibition (Shakespeare's Englind), 
near the Queen's Head Restaurant. The utensils include kettles, 
teapots and urns, coffee percolators and urns, chafing dishes and 
toasters. A distinctly novel design has been hit upon for almost 
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Tur “ BLAzg&" RADIATOB. 
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every utensil, so that the purchaser is assured of something quite 
R out of the ordinary. The ‘ tea-ball’’ teapot is a useful form of 
ES kettle and teapot combined. The tea is placed in a perforated con- 

tainer, or ball, which is suspended by a chain above the surface of 
the water in the pot. When the water has been brought to the boil 


e tea ball lowered into the tea. When a good brew has been obtained 
| the ball is'raised again and*held above the tea. The idea is adapted 


- 


B. & m. Exvectraic Toaster (UNIVERSAL SYSTEM). 


from the spirit kettle and teapot. The coffee percolator is another 
handy little contrivance which originated with the spirit lamp. The 
B. & K. pattern is of sound construction in such details as the 
coffee container, the water tube and the element case. Excellent 
coffee can be made in à few minutes. We were much impressed 
with the B. & K. toaster—the machine-made toaster, which is being 
sold just under the “stately guinea." It is loaded to only 280 
watts and makes excellent toast very quickly. It is of the open 
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B. & K. '* TEA-BALL” T&aPOT. 


type, i.e., the toast is pressed within a }in. of the elements by a 
spring-controlled stout wire clip. The moisture from the bread is 
free to escape as steam into the atmosphere. The elements are 
wound with a greater number of turns at the bottom than at the 
top, consequently there is no danger of the bread burning near the 
top. The toaster is built on sound lines and will bear the closest 
inspection. The B. & K. Accessories Co. are prepared to supply any 
of the above-mentioned utensils in large or small quantities. 


ALUMINIUM. 


‘+. Aluminium lamp reflectors are fast replacing those which up to 
the present have been in more general use. The cost of production 
is small, and the polished exterior gives a handsome appearance ; 
While the satin-finished interior is one of the best diffusion surfaces 
known. If used in conjunotion with an aluminium lanipholder, a 
perfect, untarnishable fitting is obtained. As a good example of the 
adaptability of aluminium to punch-press work the electricity meter 
case shown in the illustration may be taken; it is completed in five 
presses. Starting with the softest annealed metal, the finished 
article has hardened in the working sufficiently to ensure as much 


an . š . 
by electricity in the ordinary way, the current is turned off and the . 


B. & K. Correg PERCOLATOR. 
(UNIVERSAL SYSTEM.) 


rigidity as is obtainable with the corresponding article in brass, at 


little more than one-third the cost. : - 
Turning to purely electrical applications of aluminium, it is rc- 


`- 


ALUMINIUM PUNCH-PRFSSED METER Case. 


placing copper in a marked degree. Traction motor field-coils are 
¿mong the many successful applications. Owing to the readiness 
with which aluminium can be oxidised (such oxide being an insu- 
lator) it is a simple matter to produce a coil possessing many advan- 
tages over its copper equivalent. Such cojls are only half the weight 
of copper, and result in an appreciable saving in the weight of the 
motors. They are free from all such breakdowns occasioned by 
absorption of moisture, and charring of insulation under overload 


ALUMINIUM REFLECTOR. 


ALUMINIOM COOLING FAN FOR 
Morors, &c. 


conditions. These features recommend them to all railway super- 
intendents. Wound with bare square wire (the whole coil being 
impregnated by a patented process) the coil possesses a high space 
factor. The use of bare aluminium is not confined to field-coils 
alone, but is extended with equal success to shunt and series genc- 
rator and motor field windings and transformer coils, arc lamp 
spools, windings for brake, clutch and lifting magnets. 

Another interesting application of aluminium is for the end venti- 
lating fans on the armature of traction motors. Its ease in casting 
renders it particularly suitable for such fans as that illustrated, and 
its low weight considerably reduces the energy required to run up 
to speed and the centrifugal forces acting upon its attachment to 


the hub. 


FERRANTI HOT PLATES AND FIRES. 


The expression “electric fire” originated with Messrs. Ferranti 
and is now generally associated with their bowl pattern glowing 
radiator. This was introduced at Olympia last year, and we under- 
stand it has been very well taken up since. The fires can be supplied 
in a variety of designs to harmonise with the most costly or the 
most inexpensive styles of furnituro. The hiring-out system has 
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occasioned their introduction into offices and private houses, so that 
it has been brought to the notice of users in à way which would not 
have been possible had purchase of the fire been necessary. 

+ In conjunction with the manufacture of fires, Ferranti (Ltd.) have 
worked out several interesting designs of disc stoves. The single- 
heat type, retailed at 25s., has a 7 in. diameter plate and consumes 
850 watts. A pint of water can be boiled in 6 minutes, starting 
with the stove cold, and in 3 minutes with the stove hot. The heater 
element is guaranteed for two years. The pyramid disc stove 1s 


FERRANTI Disc Stove WITH REPLACEABLE HOTPLATE. 


somewhat similar to the foregoing, but is recommended for bedroom 
as well as kitchen service. The loading is the same, but the outfit 
is much heavier. The duplex disc stove is a combination of two 7 in. 
hotplates, one loaded to 800 watts and the other to 400 watts. The 
plates are fixed in a substantial cast-iron mounting, which provides 
room for a number of.utensils at the same time. The stove measurcs 
25in. by 17 in. by 7in. Spare heater units loaded to 800 watts are 
obtainable and can be plugged into fixed contacts; there is no 
difficulty in replacing the heater element. 


NEW G.E.C. IRON. 


The new “ Magnet " iron is made up of standard parts. which 
are accurately interchangeable. An element can be changed 
quite easily and rapidly, but the “ Magnet " heating element. is 
practically indestructible. One iron was tested and kept on circuit 
until £15 of current was consumed. and then the iron was still as good 
as new, except for a slight tarnishing of the outer nickel surface. The 
heating element is in intimate contact with the sole plate.and the wind- 
ings of the wire of the element are such that a hot point is obtained. 
The heat is further concentrated at the working face by the application 
aboveit of a heavy insulating sheet of non-conducting material. which 
further assists in keeping the upper part of the iron comparatively 


G.E.C. New ELECTRIC 
Irox, wirH Hor Point 
AND RovNpED HERL. 


cool. The iron has a rounded heel. so that when pressure is required 
for polishing purposes on only a certain portion of the article laun- 
dered. the iron can be tilted up and this rounded corner applied. The 
connections to the element are made automatically by contact when 
the iron is screwed together. 

The iron has a neat wedge-shaped point as the illustration shows, 
and this facilitates delicate ironing. The smooth ebonised handle 
has a slight slope to the back. so that it fits the natural grip of the 
hand. The body tapers away after the middle, making the iron 
glide easily over the articles ironed. The 4-Ib. iron sells at 12s. 6d. 
and the 6-lb. iron at 15s. each. 


NEW G.E.C. KETTLE. 


In the design of electric heating apparatus the bogey that always 
confronts the manufacturer is the difficulty of standardisation of the 
component parts. and it is a problem which the G.E.C., after long 
experimenting and research work. claim to have successfully solved. 
The new “ Magnet " is an example of a piece of apparatus in which 
all parts are carefully standardised and made perfectly interchange- 
able. The heating element is easily replaceable, only three little 
bolts holding all the various component parts together. The inter- 
changeable element comes into immediate contact with the special 
flat bottom of the kettle, and is held in position by a stout clamping 


plate, which carries the pin 
terminals for;the;connect- 
ing plug. Between } the 
clamping plate and the 
external protecting case 
an insulating sheet of 
special material is “ sand- 
wiched," and all the heat 
of the element is directed 
upwards. An ornamental 
polished brass cover is 
placed over the element 
and its clamp, thus pro- 
viding a handsome finish 
to the kettle. The handle, 
as wellas the knob of the 
cover, are made of hand- 
some black ebonised wood, 
so that these parts can be 
handled when the kettle 
is hot without burning 
one’s fingers. This kettle 
is made in two sizes— 
two pints' and three pints, 
and for standard circuits 
of 100-120 and 200-250 
volts. Elements, suitable 
for other voltages, can, of 
course, be made up when 
required. The two-pint 
kettle sells at 24s. each 
and the three-pint sizes at 
30s. each. 


G.E.C. KETTLE AND 1TS ELEMENTS. 
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NEW BASTIAN HEATERS. 


Our readers will be interested to hear that the Bastian Heating 
Syndicate have completed arrangements for placing a 3 kw. heater 
on the market. The general design follows the standard arrange- 
ments of a number of horizontal quartzalite elements backed by a 


Bastian '* A" Type HEATER. 


polished aluminium reflector and mounted in a substantial cast-iron 
ornamental frame. These frames can be tastefully stove-enamelled 
any desired colour to harmonise with surrounding furniture, &c. The 
idea of a 3 kw. heater originates, we understand, with the St. Maryle- 
bone electricity department,and Mr. Bastian undertook to supply what 


« Yge PYGMY” FOR THE 
BREAKFAST TABLE. 


was felt *o be a distinct want. The heater furnishes a high initial 
degree of heat which raises the temperature of a room quickly, and this 
temperature can be subsequently maintained by reducing the energy 
consumption to one half or one quarter the full capacity of the heater. 

Another Bastian novelty is the ''* Pygmy " heater, a contrivance 
which we illustrate. and to which we have referred previously. The 
“ Pygmy” is a miniature adaptation of quartzalite, and is intended 
for doing little cooking operations on the table. The energy consump: 
tion, like the name of the heater, is of the pigmy order. We understand 
that already some 5,000 of these “ Little Ormes " have been sold. and 
they have only just been placed on the market. 
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A NEW CIRGUIT-BREAKER 


This 10 amp., double-pole, flame and 
explosion proof circuit-breaker has 
been specially designed for the 
protection of underground lighting 
circuits, but it can be used on any 
circuit in which a small circuit. 
breaker is necessary. 


Deliveries from Stock. 
Pam. 126 gives full particulars. 


A. REYROLLE & C0., LTD., 


HEBBURN-on-TYNE. 


CAMPAIGNING AMONG THE CENTRAL STATIONS. 
(Continued from page 212.) 


those who have never inspected one, are often furnished most 
luxuriously, and are further designed to provide the maximum of 
comfort to the inmate. We are not, therefore, surprised to learn 
that every up-to-date nursing home is adopting electricity through- 
out. The Marylebone electricity department has, in fact, at the 
present. time four large double cookers in hand for this service, each 
of which is capable of cooking for 60 persons a day. In this connec- 
tion it should be noted that the nursing home provides a somewhat 
different cooking load from the ordinary establishment. Meals of 
great variety have to be provided at short notice and at all hours of 
the day and night; and we may therefore be certain that if the 
nursing authorities are satisfied with electric cooking for their work 
it has indeed come to stay. Mr. Holmes further informs us that the 
cooking load is now about 1,100 kw. This does not include sterilisers, 
irons, therol heaters, fans, &c., and it is being added to at the rate of 
over 150 kw. a month. 

We are pleased to learn that at Aberdeen the use of electricity for all 
purposes continues to make good progress. and that during the re- 
cently completed financial year more than half a million units in 
excess of that sold in the year before have been consumed. As re- 
gards power supply a 250 kw. motor-converter has recently been in- 
stalled at a large tweed mill. This will, we understand, provide a 
load at a very good load factor. Recently also a shipbuilding firm 
have removed their steam plant and adopted electric driving. Be- 
sides the extra load which thus comes to him in the ordinary way of 
business, Mr. Be!l is also fully prepared for emergencies, A serious 
fire in a textile mill recently isolated the weaving shed from the mains 
engine, motors with an output of 320 H.P. were very quickly installed, 
an arrangement which has rendered possible the employment of 
many hands who would otherwise have remained idle, and has 
enabled the firm to fulfil their orders. We feel that all concerned 
owe a great deal of gratitude to the electricity department, and we 
hope that as a result motors will soon wholly take the place of steam 
plant in this mill. Over 1,700 H.P. of motors have been added to the 
mains during the year, this constituting a record. Mr. Bell, how- 
ever, is making satisfactory progress in other directions besides 


An Accurate 
OHMMETER for 
£10/10/0 (subject). 


Simple design enables us to 
But the 
instrument is as reliable and ac- 


sell at this low price. 


curate as one at twice the price. 


| Union Electra Cofta | 
PARK ST. soUTHWARK conDON sc MN" 


power. He informs us thet the use of electricity for heating and 
cooking is now well established in Aberdcen, and that he has at pre- 
sent 570 pieces of apparatus of verious kinds on hire from the depart- 
ment. He has also been successful in securing the street lighting of a 
busy thoroughfare half a mile long known as Albyn-place. This was 
only a short time ago lighted by incandescent gas. Metal filament 
lamps were, however, installed cxperimentally, and the experi- 
ment was so successful thet the installation hes been made per- 
manent. i 
At Wednesbury Mr. Fennell is now pushing the use of electricity 
amongst the small consumers, of whom he has a large number in his 
area. This large proportion of small consumers to some extent no 
doubt accounts for the small progress that cooking and heating ere 
making, for the resident of ‘Wednesbury cannot afford to pay £10 
for an electric oven, or even indecd a rental corresponding to that. 
amount. It is to be hoped, therefore, that a good electric oven from 
£2 to £4 will soon be forthcoming. Mr. Fennell is however, more 
successful as regards his power load, and in his area motors are con- 
tinually displacing ges 2nd steam, while it is gratifying to note 
that in several works where one of two motors were crected more or. 
less as an experiment, the owners are now greatly extencing the use 
of electricity ; indeed, so great is the demand that Mr. Fennell finds 
the increase rather embarrassing, in one district of his arca «t least, 
and he is now making strenuous xrrangements to cope with the de. 
mand. This type of embarrassmont is 2 state we are always glad to 
„hear that electrical engincers are in, snd we sincerely hope that any 
rclief Mr. Fennell obtains will only be temporary. In lighting, too, 
good progress is being made. znd the department is retaining its old 
consumers and is even adding to their number for outside lighting in 
the face of great competition from high-pressure gas. 

Mr. Tappet is able to give us a very satisfactory account of tho 
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progress that is being made at Stepney. He says the numbers of 
lighting and power installations are being connected to the mains 
daily. Thi is especially the case with power connections, which now 
amount to 5,550 H.P. The total for this year to the middle of 
August is 1,828, and the majority of these have replaced gas or steam 


engines. The maximum added in any one month was 678-25 H.P. 
in July. This extraordinarily high figure, nezrly three times thet 


added in any other month, is due to the fact that it includes sawgral 
large motors installed in breweries. Other trades with whom Mr. 
Tapper has been providing motors are wheelwrights, engineers 
stablemen, confectioners, bakers, tez blenders, prepared food m: 


sidering the time of the year. 
character of the district, very little has been done up to the p 
in the direction of electric heating for domestic purposes, an 


ratus for usc in the preparation of meals for their employes. 
Tapper considers that immediately an cflicient and servic 
electric oven is placed on the market at a reasonable price theré will: 
be a considerable demand for it in his district. | 


n > AA RN, 
The convenience of electric lighting is emphasised to the fullest 
extent ina new reading lamp,w hich embodies a number ofjmprove- 
ments. The light cen be 
directed where wentcd : up- 
wards, downwards, to the 
front, to the back, to either 
side and, in fact. at any angle. 
No removal of screws or bolts 
is necessery ; therefore none 
of tho parts can be lost. This 
edjustzb'e reading lamp will 
be found useful by dentists, 
oculists, engravers, chemists 
: nd students. 

The G.E.C. supply this 
standard lamp, together with 
reflector in steel, bronze 
finish, wired complete, with 
key socket lamp ho!der and 
two vards of tlexible cord. 


GENERAL VIEW 
oF READING 
LAMP. 
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THE “STOVE SYSTEM” OF ELECTRIC IRONING. 


OUR SiL ovs je 

)/ eo upi . 

In many tailors’, outfitters’, dressmakoera -hosiqne; ang ether work- 
rooms it is the custom to use solid irons heated qn a gag.atove. The 
hot irons are taken from the 
required. 
workroom: it is often found that the copdy or tubes that 
current or ges to the irons are an abomination, and that 
cannot be made of the irons. 


caray tho,, 


In several of the big west-end estab. 


lishments, and in many other factories, tha.“ het-point. ^ electrically,., tba fou 
heated irons hzve been installed on the "ietove "System and. have A 
been found to be remarkably profitable and economical i » aes 

| À gny alin use. Each, > 
gas stove is replaced by a substantial shelf covered with fireproof; dodi Bees 


material. A group of three to five ironclad contact, loxes are fi | 
to the wall by each shelf, and so arranged thaf gh exes xodi; 


passing through windings inside the irons,- The * 


ub «ums: 


"ANN rN 


stove and usod,Iby differgnt workers. as, , | 


MRY ihe«orepted ior 
when the irons ATO); 


stood on the shelf they slide into the box and art heated up by curreng,. jand used. tho 
y wy ) 


mde for this system have automatic loadings, i.e., they attain their 
proper working temperature very rapidly, and then automatically 
cut down the current consumption to a very small emount. The 
hot-point irons have splendid heat storage capacity, and hold prac- 
tically as much heat as solid irons of the same weight; they can, 
therefore, be used for quite a long time without requiring to be heated 
up again. Careful tests of the hot-point irons arranged on this 
system in comparison with ordinary solid irons heated On à gas stove 
have shown a saving in running cost of 40 per cent. The further 
advantages of freedom from fear of fire, inerease of amount of work 
done, and reduction of labour troubles are given without cost. 
Eastman and Warne ll supply full details. 
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Contains no iron. 
TBS^0ND.Materi&El/df Its kind Manufactured in England. 
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Write for List giving Electrical Particulars of 
Ten Grades of Wire. 


WIRE. STRIP. 
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Makers : 


HENRY WIGGIN & CO., Ltd., 


GEORGE STREET, BIRMINGHAM. 
Telephone : 6400 CENTRAL. 


which on close inspection: the wiring may be seen to the left of the 
door frame, and in the corner of the room running to the ceiling. 
This, we think, will depict its unobtrusiveness better than a long 
account, especially when it is painted or stained and varnished to 
match existing decorations. We also show a photograph of a large 


LARGE GOVERNMENT BUILDING IN INDIA WIRED WITH “H.W.S.” 


Government building in Calcutta, India, in which the system has 
just been installed. Messrs. Henleys state that they will be pleased 
to forward any particulars or samples at any timo, upon receipt of an 
inquiry together with a trade card. 


RESTFUL LIGHTING. 


| How much more agreeable are the effects of indirect lighting where 
an interior is flooded with mellow light with not a single glaring lamp 
in sight ? The light is perfectly diffused so that no harsh shadows 


SHEET, 


BARE. COVERED. 


Ht 
Agent: LIONEL ROBINSON, 
3, Staple Inn, London, W.C. 


Telephone: 6323 HOLBORN. 
Telegrams: '*FERRYDOM, LONDON." 


uL 


1J5t | 


Telegrams: '* WIGGIN BIRMINGHAM. " 


are cast, the illumination at the corners of the room is equal to that at 
the centre—in short, the illuminating effects produced are perfect. 
These effects are obtained with the B.T.-H. '' Eyc-Rest " system 
which has been developed recently to a considerable extent and par- 
ticularly in conjunction with the Mazda lamp and the unique reflect. 


B.T.H. IxNpinECT Liestine FiTTING. 


ing powers of the '* X-Ray " reflector. We show a sectional view of 
the blow, reflector and lamp. Properly installed, the system gives 
a uniform and agreeable illumination, bright and cheerful False 
high lights and objectionable shadows are avoided, and architectural 
features are delineated in correct outline and proportion. 
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STRONG AND LASTING. 


Speciality—16 c.p. H.V. Lamps. 


WRITE FOR COMPETITIVE PRICES. 


THE ACTON LAMP CO., LTD. 


Works : 
AGNES ROAD, 

UXBRIDGE ROAD, 
ACTON. 

Tel. > CHISWICK 1114. 


Sales Office : 
3, STAPLE INN, 
LONDON, W.C. 


Tel. : HOLBORN 6323. 


This quality of naturalness which characterises the system is of 
marked importance in all buildings of an imposing charactor. 


Ordinary lighting methods fail to emphasise architectural and 
artistic features. 


The X-Ray redectors are made in one piece, of corrugated silvered 
glass. and have an exceptionally high e‘ficiency ; uneven or striated 
light is avoided by a combination of spiral and vertical corrugations. 
The glass blanks are blown in steel moulds, and annealed and fire- 
glazed to obtain maximum strength and a perfect surface. Pure 
silver is plated on the back of the blanks by a special process. The 
silvering is protected by an elastic enamel, which prevents the crack- 
ing and peeling so common with ordinary mirror reflectors. 

These reflectors are also recommended for shop window lighting. 
A row of X-Ray reflectors fixed high up in the window behind the 
facia board should be used. If the light units are so disposed they 
will concentrate a brilliant stream of light on to the goods in the 
window, but will not waste any on the outside, and as the lamps are 
invisible, there can. of course, b» no irritating ‘* glare " to distract. the 
eyes of those who are looking in the window. ‘‘ X-Ray " reflectors 
are made in a variety of shapes and sizes, so that any desired light 
distribution can be obtained. 

In the B.T.-H. system of Semi-Indirect Lighting. most of the light 
is thrown on to the ceiling. and a small portion is transmitted through 
the reflector. The general advantages of indirect lighting apply also 
to semi-indirect lighting, but the visibility of the light source (at a 
greatly reduced brilliancy) in the latter case gives a familiar aspect to 
the installation. | B. T... H semi-indirect fittings give a perfectly dif- 
iused and distributed light. free from ‘‘ glare " and harsh shadows. 
Two types of fitting are available. in both of which the reflector bowls 
are made of specially prepared opal glass. One is intended to take 
clusters of lamps, and the other single lamps. 
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BELLING’S ELECTRIC FIRE. 


PATENTS APPLIED FOR 


Undoubtedly the most efficient, reliable, and attractive Electric Fire yet produced. 

The Radiator which your consumer will have at first sight. 

Engineers will appreciate the unique feature that the fireproof porcelain bars of this 
Heater are mechanically reinforced by the introduction of crimped metal wires, which are 
embedded during the cours» of manufacture. (Belling-Macintyre process, patent applied 
for.) Accidental damage to, or ; 
cracking of bars in transit, which has 
been the great source of trouble in 
the past, is now overcome. 

This Heater has many other scien- 
tific features which are fully ex- 
plained in the catalogue. 

Radiation of heat in wrong direc- 
tions is absolutely stopped. All heat 
generated is thrown forwards and 
outwards. 

The Heater is of the soundest me- 
chanical construction throughout, 
and its electrical design is consistent 
with the most modern practice. 

Theelement is of the sim- 
plest possible form. but at 
the same time the most 
effective. Each bar isin- 
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the others. A further fea- ERE cs! isi EX Sh ro Nyt D 
ture is that the bars can be . | pM SL ^. 
re«wound in position when =. — Ne. | 
necessary by simply re- . bl bore LN, Lm PL 
moving the front guard. e / d 
The wire used has a m 
guaranteed life of 2,000 B. 
hours, this being abcut 3 TEE 
years of average use. : 
The Heater is controlled 
by 2 switches, and can be do eye 2 
arranged for 1,500 or 2,000 ager HR 
watts. An earthing termi- | -" 
nal is provided. T l i 


Pointe which appeai to the consumer are: 
1. Its clean cheerful appearance. 
2. The very powerful heat actually thrown forward. 
3. The novelty of the adjustable top warming bracket. 
4. The generally attractive design and finish. 
5. The entire freedom from repairs and breakdown. 
A quick delivery, a quick sale, a satisfied consumer and no after complaints are the 
result of installing the *" BEtLiNG"" Evectric Fire. 


Our List E, containing details of Geysers, Water Heaters, Fires and Kettles, with prices, 
will interest you. IT IS POST FREE. 


BELLING & Co., Manufacturers, ENFIELD. 


ED 
“SUNSHINE ” FLAME ARCS. 


The gencral field of utility of the arc lamp is being gradually 
extended, and the work which the Electrical Co. is doing in this field 
is materially assisting the extension of flame arcs. We understand 
that the new season has opened well, and prospects of business 
generally are good. The long-hour closed “ Sunshine " lamp will be 
of more than ordinary interest to industrial light users who have 
become accustomed to arc lighting for open spaces and who require 
to lower the frequency of the trimming operations. The lamp has 
only one pairof carbons, and the mechanism is similar to the ordinary 
open type of flame lamp. Tne makers claim that the lamp combines 
the high cand!e-power and efficiency of the open flame are, the long 
burning hours of the ordinary enclosed arc, and the low carbon costs 
of the open arc. The new “Sunshine” lamp list contains full 
particulars. 


NEW ELECTRIC HEATERS. 


A new pattern of heater intended for portable use in bedrooms, 
bathrooms, offices, &c., is now on the market. The elements are 
mounted inside a soapstone case, the halves of which are held to- 
gether by a stout yet ornamental metal strap. An automatic switch 
is included which cuts off the heater when any predctermined tem- 
perature of the room is reached. The castor feet enable the heater 
to be moved about. The agents are Messrs. Seear, Page & Co. 


NEW LISTS. 


Siemens Bros. & Co. are issuing a new electric bell list. No. 
528. It contains particulars and prices of every class of electric 
bell and accessories. The XL Electric Co., Aldwych, London, W.C., 
have ready a complete list of time switches from 5 to 50 amperes 
capacity. Lundberg’s Special Circular “ H ” gives details of tumbler 
switch control for heating and cooking appliances. The Indestruc- 
tible Cable Co. is sending out a leaflet describing a patent bell trans- 
former which gives a secondary voltage of 3, 5 or 8 volts 


——————————— 


RY Court, FLEBT STRRET, in the City of 
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THE ROUND TABLE. DOWN IN THE ENGINE ROOM. 


April 14th, 1912. 
O.S. — '* Orl Serene." 


? T * d In our issue of April 26 we suggested that some fitting epic: 

_ On October 9th the Batti-Wallahs will informally foregather should be compiled to commemorate the bravery of the 

in Victoria-street. Notify Secretary Pooley if you can come. engineers who went down with the “ Titanic.” These efforts 

* * * * require, not only the motif, but also the mood, and the latter 

cannot be artificially created. We append a contribution 

from “ E.L.H.." which we consider reaches the highest possible 
standard. 


The Boston Electric Show opens to-morrow. It will be a 
huge success. The Boston Edison Co. does nothing by halves, 
except the costs of its generating departments. There did hay wodk-and ther 


* * * * Each one his work to do, 

Each did his work and died. 
Each of them died for you ; 

You, who were saved and live— 


The metal lamp is now being advertised extensively in the 
| Press, and especially the lay papers. In London the railway 


i vans also seem to have no other ads. to put up. Vee that. the agvéd ore lan N 
* * * * You who are dead forgive, l r4 
. ; ; TE For they died—the thirty-two. 
Mr. Lionel Robinson will shortly suffer from a “ chronic ” l : : d 
complaint. He well feel better after a course of orders among M of ee " 
: cooking apparatus manufacturers. QUE A NUMINE MSIE PONES 
my 5 app i * i " ‘ Not a man of them tried— 


Asking life as a dole— 

In a preface to the Newcastle Exhibition Catalogue Prof. Duty to shirk—in his place 
Thornton refers to the uncertain candle! Within three weeks Each of them stood and knew 
some half-dozen electricity works have been shut down by RE e Epi pwam 
accidents and mishap. The uncertain, but still present, candle MES SRY Ee a SNR 
to the rescue. Hail and farewell Brave Dead! 

* * * * Yours is an endless fame, 
Ages hence will be read 


; QUESTION.—" We: ' es he opinion o 
THE QUESTION We should greatly esteem the opinion of How well vot eamed Hause: 


the Newcastle Gas Co. upon the Electrical Exhibition now Dé iti tio engins room; 
being held in the city." —ELECTRICIAN Supplement, Sept. 13. Each to his duty true, 
THE ANSWER.—" All fires hired during September first Looked —saw-—and faced his doom 
quarter's rent free. All fire rentals reduced 10 per cent. on And died there—the thirty-two. 
Oct. 1.—Vide advts. of Neweastle & Gateshead Gas Co. 6/9/12. E. L. H. 


OSRAMS 


with Drawn Wire Filaments 


Write for New Leaflet, 


No. O.S. 1 596, 


Just Published. E L IAA E 7 LL 
UU TL P SOE 
45 2N j JM 


- 
On — — ž - 


SUPPLEMENT to '' The Electrician.” September 27, 1912. 230 


ELECTRIC KETTLES 


Write to Supplies Department jor new Price List — 
215.2 just issued. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
HEAD Orrice: CAXTON HOUSE, WESTMINSTER, S.W. 


Telephone: GERRARD 860. Telegrams : ‘‘ SIEMBRALOS, LONDON.” 
Supplies Dept. : 30, UPPER THAMES STRBHT, B.C. 
Telephone: LONDON WALL 8270, Telegrams: " Sigmotor, LONDON.” 
BRANOHES : 


BIRMINGHAM — GLASG0W SHEFFIELD CALCUTTA SINGAPORE — 8YONEY 
BRISTOL MANCHESTER JOHANNESBURG BOMBAY PENANG MELBOURNE 
OARDIFF NEWCASTLE CAPE TOWN MADRAS RANGOON TORONTO 


* BRIGHTUN " PROGRESS. 


The following letter has been sent to us by the contractor 
who carried out the work in connection with the recent 
contretemps with gas at Brighton. We publish it as being of 
interest to our readers and the “ Journal of Gas Lighting.” 


116, North Street, 
Brighton, 
21-9-11. 

Dear Str: With reference to vour report of the recent. victory for 
Electric Lighting over h.-p. gas for outside shop-lighting at Brighton and 
the commentsin the current issue of the " Journalof Gas Lighting," it mav 
be permissible for me, being the contractor for the work, to place before 
vour readers what actually happened, when it will be seen that Mr. 
Christie, far from over-stating his case, erred on the side of lenieney and 
let the gas company down lightlv. 

The premises in question are situated in a central part of the best 
business thoroughfare, and for several vears past they have been illu- 
minated outside by pressure-gas, consequently the local gas company 
Was anxious to retain the business at all hazards. Notwithstanding this 
they removed the lamps for overhauling and renewals each vear, and kept 
a staff of men daily attending to them when in use. At the end of last 
season thev advised scrapping the plant, so that at the commencement of 
this lighting season they had the advantage of a complete piping equip- 
ment, including by-passes, around the whole of the premises, for 13 
lamps. l 

They were early on the scene this vear with their revised scheme and 
prices. Meanwhile in co-operation with the electricity undertaking and 
the Reason Manufacturing Co. two lamps were prepared, suitable for 
500-c.p. tungsten lamps. and these were fixed by agreement with the 
proprietors, for demonstration purposes: also to facilitate comparison 
with the gas lamps. The result was that electricity won on all counts and 
] was awarded the contract. Before the work could be commenced the 
«as company reduced their price by 13s. per lamp, and I had to contest 
these revised prices. A fresh set of gas lamps and a new pressure plant 
was got under way, and everything done to enable gas t» appear at its 
best. Wesiill relied on our two special lanterns with 300-c.p. and 500 c.p. 
tungsten lamps fitted, and the gas company with one 500-c.p. and one 
1,0)0-c. p.(reputed) at 83 ft.and 17 ft.consumption per hour respectively. It 
was generally agreed that the 500-c. p. tungsten lampin the Reason “ Super 
Are" fitting were the more efficient lighting units. When this became 
apparent a new line of defence was set up by the opposition ; a doubt was 
east on the figures given for electricity, it being stated that the lighting 
hours were underestimated. Although a book was brought in proof of 
this (the gas-man is great on ready-reckoners) the difference was too slight 


to make any material difference. No allowance was made for the fact 
that 50 hours per annum can be accredited to Brighton as compared ak 
the Metropolis for which the book was compiled. These and othe 

methods were adopted by the opposition, but we were eventually award 
the business. diie 

The statement in the '* J. O. G.” that the recent concession given by the 

Corporation to consumers of over 15,000 units per annum of 3d. per unit 
was the real factor that decided the question is very wide of the mark 

My clients have been enjoying this concession since June quarter-day 
last and the recent contest was quite independent of that. The“ JOG” 
might have mentioned that the above-mentioned concession was so well- 
timed that it upset one of the gas company’s most cherished schemes of 
supplying outside gas lamps for shop lighting through h.-p. mains direct 
without meter. The “ J.O.G." have been most unfortunate when they 
have had occasion to refer to electrical progress at Brighton, and if this 
second lesson is taken to heart it should not be necessary for them to eat 
the leek again by apologising for mis-statements impetuously made, as in 
the recent case of '' Tricity " cooking. 

In conclusion it is only fair to say that the attacks made weekly bv the 
* J.O.G." on municipal electrical undertakings do not apply in the least 
to Brighton, asthis latest victory, one of a long series, can only be traced to 
the perfect understanding existing between the electricity department 
and the contractors, every one of whom are ready to co-operate whenever 
opportunity presents itself. Contrast this with the relationship existing 
bet ween the gas company and the local gasfitters; a more appropriate word 
for the '* Memorandist " to use would be * voracious " instead of “ vera- 
cious," with which he opened his “ tale." My best thanks are due to'Mr, 
John Christie, the engineer and manager of the Corporation Electricity 
Department, and Mr. Jas. (leary, the consumers’ engineer, for their able 
support during the late conflict, and also to Messrs. Reasons for turning 
out the fittings at short notice, thereby enabling me to make such a good 
show. Undoubtedly, the weapon to fight outside gas schemes, high- 
pressure and otherwise, are high candle power tungsten lamps fitted in 
well-designed fittings.— Yours faithfully, 
E. E. FELLINGHAN. 


AN OSRAM BUS-SED. 


The adjoining untouched photograph represents the result of 
another collision between a motor omnibus with a lamp-post in 
Marylebone-road. London. The post wes broken in two. and the 
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* DOWN ” BOT STILL MERRY AND BRIGHT. 


lantern dashed to the ground, smashing all the outer glass to pieces. 
The Osram lamps were, however, found to be intact, and when 
switched on instantly lit up with their usual brilliancy, none the 
worse for the concussion. 
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BOILING APPARATUS 


Whth our increased manufacturing facilities and extended stocking accommodation, we are in a 
position to guarantee prompt execution of all orders for Kettles, Jugs, Hot-water Urns, 
Saucepans, Stew Pans, etc., etc. 


Our Catalogue, F.95, gives full particulars of our comprehensive range of apparatus. 


The life of every utensil is guaranteed for twelve months, and with ordinary wear and tear it 
may be taken as anything from five years upwards. Thousands are sold every month, and, 
apart from apparatus burnt out and damaged by the user, only two cases can be traced of 
utensils returned to the works for repairs. 
best. 


Our prices are competitive, and the workmanship and finish is of the 


Ask for Catalogue F.95 and a Supply of Advertising Literature. 


The ELECTRIC & ORDNANCE ACCESSORIES Co., Limited, 


Aston, Birmingham. 


— 


«LIGHTING NEWS.” nature of the articles to which they refer, but where they do not we 
ioe P= shall refrain from explanations which would dispel those little 
We welcome a new contemporary. “ Lighting News ` isa reduced mysteries and ambiguities so dear to the novel reader. Most of the 
facsimile of a penny weekly paper of the " Tit-Bits " or " Answers © articles are illustrated, and with the * dinkiest " little pictures con- 
type. The literarv matter consists of short illustrated articles and ceivable—probably the largest is not more than 13 in. wide. 
paragraphs dealing with different aspects of the illumination question. The first edition is entertaining and informative, quite apart from 
its merits as an advertisement brochure. Although it has been 
written mainly for the general public. and its appeal is essentially 
popular, vet technical men can learn something of illumination from 
its pages. 
The British Thomson-Houston Company are prepared to supply 
“ Lighting News " in reasonable quantities, overprinted with con- 
tractors’ names and addresses, and application should be made to 
Mazda House, Upper Thames-street, London, E.C. 


MINIATURE IMMERSION HEATER. . 


A convenient manner of heating small quantities of liquids is bv a 
G.E.C. electric immersion heater. It can be readily attached to 
any electric lamp socket, is a handy device, somewhat like a stout 
pencil, measuring 7 in. in length, and with a diameter of 3 in. Within 


on Battleships. 


The De Wire Kane codes 
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| | a short time, water, tea. coffee or milk can be heated, and eggs can 
also be boiled. The G.E.C. immersion heater is a straight, smooth 
cylinder. without corners or projections, heavily nickel plated. It 
is invaluable for the nursery or sick room. Travellers will also find 
it useful. It retails for 13s. 6d. 


Kv | 
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| CovER or Mazpa ‘* LIGHTING News.” E X | ) ! O 
A prefatory note informs rezders that : * This booklet is published to 
show how good and economical] lighting may be obtained, and to FLAME ARC WITH UNIQUE 
describe the improved appliances which have brought electric light TWO YEARS’ WARR ANT 
e i Y : 


within reach of everybody." In most cesses the titles indicate the 
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PATENT APPLIED 
FOR. 


We guarantee this kettie to boil more water in a shorter time, with 
equai watts, than any other electric kettie now being soid. ES 


ENGINEERS WILL APPRECIATE THAT 


1. The kettle is constructed with a double lining, forming a still air jacket to the sides and bottom, 
which, in addition to the highly polished surfaces, prevents loss of heat. 

2. The heating element is enclosed in a narrow slot which goes right throueh the kettle, a substantial 
connector being fitted at each end, thus well separating the main volts. 

3. The entire element is surrounded by water, and the heat is conducted from the wire to the walls 
by a spec!al cement. 

4. The slot with its element is suitably tilted, thus giving an absolute definite circulation to the 
water in the kettle, This is a most effective and important feature. 

5. The wire used in the element is of the same guaranteed quality as that used in the “Belling 


Electric Fire," and equally reliable. 


Oapacity, 1 quart. Electricity, 1 unit. 
CUSTOMERS APPRECIATE 

. THE REMARKABLY SHORT TIME TO BOIL (about 7 minutes). 
The neat appearance, light weight. absence of projections, 
. The impossibility of damage to table linen, the always cool handle. 
. When fully boiling there is no overflow at the spout (kettle full). 
The kettle when switched off forms a perfect hot water jug. 
. When actually boiling it can be held on the hand with ease 
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Our list contains details of probably the most up-to-date, efficient, and scientirically 


designed electric heating apparatus now being manufactured, 


BELLING & CO., 


lt as posted fice. 


Manufacturers 


ENFIELD 


M.T.A. EXHIBITION AT WEST HAM. 


A goodly number of manufacturers of tramway material have 
gathered at West Ham during the M.T.A. annual confer- 
ence. The idea is an excellent one in every way. of meeting 
tramway engineers and managers and directing their 
attention to new things which will interest them in the 
normal conduct) of their business, The exhibition dis- 
closes nothing strikingly novel. but it gives a good idea of 
development in general tramway supplies. From. the 
purely electrical point of view the tramway manager no 
doubt found instruction and profit among the exhibits. 
Metal lamps for traction service appeal to him. 'Phev 
admit of better lighted cars and economise energy at tne 
same time. Siemens Bros; Dynamo Works show ©“ Wotan ` 
and " Tantalum “ lamps as specially suitable for traction 
circuits, These lamps are marked " traction." and already 
enjoy a considerable vogue on tramways and railways 
throughout the eountry. The new “ Wotan” 100 volt 
Sep. 7 watt lamp is included in this series, and attracted 
considerable attention. An exhibition car in which holo- 
phane glassware was fitted was on view with the above- 
mentioned lamps. The company has also developed a 
special oyster fitting with holophane stiletto bowl. which 
ix suitable for corridor lighting. Point controllers have 
come to the front among tramway men of recent years. 
and exhibits of interesting patterns were made by Tram- 
way Supplies. Ltd.. Equipment & Engineering Co.. Clav 
& Atkinson. Hudson. Bowring & Bucknell. Munro « 
Rogers In Dodwell's controller a. series-wound solenoid 
is used. The car meter is now looked upon as a factor in tramway 
economies, and Ferranti. Ltd.. Chamberlain & Hookham and Siemens 
Bros. Dynamo Works displayed the merits of their respective in- 
struments, We hear that the watt-hour meter is becoming in- 
creasingly popular. The important part. played by aluminium in 
tramway matters was emphasised by the British Aluminium Co.. 
who exhibited, among other things. a pair of field coils. one copper 
and the other aluminium. each hung on a spring balance to show the 
difference in weight. Specimens of aluminium cables and conductors 
for feeder service were also on view. The trackless trolley system 
was demonstrated in Greengate-street adjoining the car sheds, in 
which the exhibition was held. The Eyre Smelting Co. made a 
display of bearings. metal and zine. Pinchin Johnson exhibited 
Standard insulating varnish. insulating cloth and insulating tapes. 
Worthington & Co. had a comprehensive exhibit of tramway acces- 
sories, of especial interest being a line of screws in which the threads 
are rolled and not die-cut. Watertight cable connectors, “ Shaw ` 
lizhtning arresters. car switches. rail bonds, brake indicators and a 
variety of other accessories are included in this exhibit. 


PUBLICITY. 


We have received copies of new literature which the Electric 
Supply Publicity Committee has ready and has arranged to supply 
to interested station engineers. [t includes booklets and leaflets on 
electric lighting. cooking and heating. These are mostly suitable 
for enclosing with the quarterly accounts. Of particular interest 
ix a poster dealing with the subject of electric ironing. This has 
heen prepared in a variety of colours and makes an effective adver- 
tisement. We give a miniature reproduction of the design. Side by 


IRONING 


. MEANS COOL WORK 


“SWITC 


ELECTRIC IRON 


side with this illustration we show an advertisement taken from the 
' Journal of Gas Lighting." which is very instructive at the present 
juncture. We would call the attention of our readers particularly 


GAS AND ELECTRIC 
LIGHT COMPETITION 


There is only one possible outcome in 
fairly conducted competitions — 1t is that 
recognized. by all sportsmen--viz, the 
day is to tke better man. For some time 
now the competition between gas con- 
cerns and electricity undertakings has 
been keen, and electricity is winning all 
round. Why? Gas undertakings are 
not sufficiently up-to-date in the conduct 
‘The costs of 

For instarce, 


] A 


of ther manufactures. 
production are too higb. 
the waste of pood cylinder oil in the 


E*baust Steam is terrific. It would be 
pardonabie if it could not be avoided, 
but it aii. The * Exol' System of 
cleaning steam, recovering the oil, econo- 
mizing the water, purifying and heatng 
the feed water by the exhaust, is one that 
no 2as-works that intends to compete on 
hopeful lines with an clectricity station 
can afford to disregard. Write. for the 
ea! Suites for Gas Warts pamphicts 
to Exol Company, 06, Fenchurch Street, 
Londen, E.C. 


to the big stick phrasing of the advertisement. The writer evidently 
can see farther then the end of his nose. The advertisement is a 
practical confirmation of our ‘* G.M.G.". note of last week. ** Elec- 
tricity is winning all round.” 


COMMERCIAL NOMENCLATURE. 


The following have just reached us :— 


“RCL Roper. 

“Spectrum ` Ritchie. 

“ Smokeless " Lackie. 

“ Pantiles " Torpy. 

“Nanny Jim " Watts. 

“DV? Devev. 

“ Autophone ^ Brooker (vou 
should). 


" Buzzer 7 Cohen. 

“Mrs. B." Matthews ( Borlasc). 
" Liconite " Geipel. 

" Metroflam ” Brockie. 

"QJ. & P.” Pope. 

" Ha. ha.” Hornby. 

" Ocrlik " Wutrich. 

" No danger ” Clothier (H.W.C.)- 


| 


THE “POINT FIVES.” 


Can we add your name to the list ? 


Mr. A. S. Blackman (Sunderland). ' Mr. E. R. Hill (Reading). 

Mr. J. Horace Bowden (Poplar) | Mr. T. Roles ( Bradford). 

Mr. W. H. Cooke (Luton). Mr. A. H. Seabrook (St. Maryle- 
Mr. C. S. Davidson (Barnes). bone). 

Mr. J. W. Hame (York). | Mr. H. F. Street (Southampton). 


MED 


233 


AUTOMATIC BATTERY CUTOUTS 


RECORD'S PATENT. 


Chief Points are:— 
DIFFERENTIAI, ACTION. 
ONLY TWO TERMINALS TO CONNECT. 
NO PERMANENT SHUNT COIL. 
MAGNET CAN NEVER DEPOLARKISE. 
HANDSOME CASE. 
Competitive Prices :— 
30 Amps. 50 Volts . £3 Ss. 
50 ,, 50 , .  .. £3 12s. 


Liberal Discount to the Trade. 
Further prices and particulars see List C 1. 


THE RECORD ELECTRICAL COMPANY, LTD. 


London Office, "Phone, R W'orks. "Phone, 
Caxton House, 3057 [$5 Broadheath, 164 
Westminster, S.W. Victoria. Manchester. Altrincham. 


A gents for Ireland —Hurst Electric Manufacturing Co., Belfast. 
4 Scotland —C. E. Hart, Standard Buildings, Glasgow. 


99 


G.E.C. HOME OFFICE FUSES. 


In order to comply with the Home Office regulations regarding 
fuses, the Genera! Electric Co. (Ltd.) bave recently produced a 


patented adaptation of their " Robbin” fwe. ‘The new fuses are made 


up of porcelain bolders, with heavy bros castings, giving ample 


G.E.C. Heavy PATTERN INSULATED 
HANDLE Fuse, 


contact area and radiation surface. Tne lignum vitæ handles are 
protected from possible ares by fireproof shie'ds. and are made in two 
slightly different styles for “ open type ` and “iron case ` mount- 
ings, the latter being arranged so that shallow cases only are required. 
These fuses are made up in single watertight cases or in larger ones 
to form mu!ti-way distribution boxes. 
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Complete Motor Installations. 


HERE work of this nature is in contemplation in 
connection with Electrical Power Factory Driving or 
Colliery Equipment. we shall be glad to have an oppor- 
tunity of submitting our Specification and Estimate. 


The construction of the '' Scholey " Motor renders 
. the Machine eminently suitable for heavy 
\. drives, as it invariably gives the maximum 
amount of work with extremely low con- 

sumption!of current —which, after all, 
= are the chief requirements demanded 
* . by Jonsulting Engineers, Factory 
and Colliery Proprietors. bg 


Bnquiries will receive 
immediate personal 
' supervision. 


SCHOLEY & C0., Ltd. 


151, Queen Victoria St., 
LONDON, E.C. 
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GLASGOW PARS. 


The hand of fate must be responsibie for the numbering of 
the stands of the eiectricity and gas departments. Electricity 
No. 1. " " å " 

A local wag reports that the attendants on the gas half of the 
show frequently cross to the electric side for breathing 
exercises, — "P NP. m 

l'he presiding genius at the Corporation stand is dimpled, 
delightful Davies. For the living embodiment of sheer elec- 
trical enthusiasm commend us to Davies. He seems to spark 


across to vou as soon as you touch him. 
* * * * 


Mr. Lackie sprang a surprise on the Exhibition on Wednes- 
day. He put up Lord Tricity of Grogan (vide Press) to lecture 
in the demonstration room in which the gas-cooking lectures 
were held. His Lordship left by the 5 p.m. train for Newcastle. 
He who fights——.” A very pretty interlude. 

* * " * 

There was not a sole in the refreshment rooms served by the 
gas depatrment. x " š : 

Bertram Thomas makes his bow from the B.E.A.M. A. 
Exhibit on No. 1 stand. More grist for Dunlop's mill. 

* * * * 
. Mr. Lackie finds time during the show to include Partick and 
Govan on the ever extending Greater Glasgow network. Mr. 
Sillery will not need to worry himself about  electric-cooking 
vagaries now. Davies will prove a permanent cure for his 
pessimism. 
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Motor Controlling Apparatus for Every Conceivable 
dams M! C' I? Balfour House, Finsbury Pavement, London. Works-Bedford. 


Operation 


MISCELLANEOUS SWITCH CONTROLS. 


We referred in our last issue to the activities of Messrs. Lundberg 
in the departments of lighting, heating and cooking. We now illus- 
trate a selected few from a number of new miscellaneous switch 
applications. These do not include many new controls for motor- 
starting purposes which we hope to notice at some later date. 

Fig. | illustrates a special coupled switch for enabling the current 
through any apparatus to be reversed or cut off. In Fig. 2 the 
supply may be switched on to either of two sets of apparatus A or B. 
or cut off. Fig. 3 diagram shows a useful switch for putting two 
batteries alternately on charge and discharge. In these three figures 
it should be noted that the circuit poles are in separate switches. 

Provision may also be made for switching an ammeter across the 
shunts on either the positive or the negative side at will, or for 
disconnecting it entirely. One external form of all these switches 
would be as Fig. 4. but flush switches could he similarly coupled. 


JeKtaiK, 


The above four connection diagrams serve to indicate that tumbler 
switches are applicable to various special controls in the laboratory 
and test room, on switchboards, &c. 

Fig. 5 shows one of many motor-car control circuits. The two 
switches are a series-parallel-and-off and a modified " Marvel." The 
latter enables either of two accumulators a and & to be brought into 
use, while the former puts the two lamps in parallel for full light or in 
series for dim light. It may be noted that the light of two metal- 
filament lamps in series is much greater than that of two carbon 
lamps ; and that it is a useful enough light for many occasions and 
helps to conserve the batteries. The circuit may be broken at either 
switch. It may sometimes be preferred to have the series-parallel 
switch without an off position, so that the making and breaking is 
done at the '* Marvel ` switch only. 


The ALUMINIUM GASTINGS Co., 


GREENOCK. 


ALUMINIUM CASTINGS OF ALL KINDS. 
MACHINE MOULDING. FINE FINISH. 


Ltd., 


SMOKE ABATEMENT EXHIBITION, GLASGOW. 


(From our local correspondent.) 


This is an endeavour on the part of the Glasgow Corporation to 
educate the citizens in the way of using electricity and gas with the 
object of reducing the periodic fogs now so prevalent in the winter 
months and the increase of the ordinary domestic coal fire. 

Compared with the Exhibition held under the same auspices some 
two years ago there is not much new to chronicle, except that the 
hall is. if anything. larger. and the uses to which gas may be applied 
for domestic purposes has received a fillip. If one might be candid. it 
is to admit that gas seems to have regained some of its lost prestige, 
for the display of gas fires and the like seem multitudinous, both in 
name and make. 

The electrical manufacturers as a class have held aloof, and one 
looks in vain for any of the well-known and familiar names. Whether 
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circuit. 


this is good policy on their part or not is a question, but to the man in 
the street it will seem strange to see none of the electrical manufac- 
turers, while of the gas-fire manufacturer and the like there is like to 
hea plethora. What there is of electrical apparatus shown is there- 
fore shown under the :egis of a paternal Corporation and by a number 
of contractors, and that probably under better working conditions 
than would otherwise be the case, for each stand, while it displays 
something outstanding. does so in combination with other gear 
and not solely one specialised article. 

First and foremost. asit should be, is Stand No. 1 of the Corporation 
Electricity Departmént, where almost everything of a domestic 
nature requiring heat is shown in operation, using electricity as the 
heat producer. 

Mr. Alex. Lindsay shows the Magic vacuum cleaner, Calorite 


The ALUMINIUM CASTINCS C0., 


GREENOCK. Ete: 


“SOLAR” PURE CAST ALUMINIUM 
COOKING UTENSILS. Write for Catalogue. 
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kettles, flat irons, motors, fans and radiators. Messrs. Fyfe, Wilson 
& Co., show the Kelvin portable generating sets for house and other 
lighting purposes. and apparatus made by the E.C.C. and E.P.S. Cos. 
as also samples of Pirelli's cables. Messrs. Malcolm & Allan. Ltd., 
have an excellent display of * Tricity " cookers, Dowsing sun bath, 
model fountain, radiators and signs. Messrs. Fraser & Borthwick 
have a display of “ Premier " heating and cooking gear and miscel- 
laneous apparatus. Messrs. Forrest & Son show several of their 
electric Hash signs. Simplex Conduits Ltd. have a comprehensive 
collection of their manufactures admirably displayed. ^ Messrs. Wm. 
McGeoch & Co.. Ltd., also display the most of their electrical manu- 
factures. including a model kitchen having range with oven, hot 
plates, the Cooper hot water heater, “ The Electroyl " range and 
hot-point flat irons, as also the ** Hoover " suction sweeper, all shown 
in operation. The Carron Co. makes a great display of what is a new 
department with them, such as steaming ovens, water boilers, cookers, 
and radiators for hotels, ships and domestic use. If one might pass 
any comment of criticism, it would be to express a hope they would 
increase the reliability of their gear by using a stronger tvpe of switch 
and plug. Mr. Harold Watson, a specialist, has a neat display of 
electric light fittings. Messrs. Allan (Arthur) & Ure show the Lister- 
Bruston automatic lighting set in operation, as also a range of 
“ Premier " heating apparatus, Magic cleaners and the " Stannos ”’ 
wiring system. The Scottish Vacuum Cleaning Co. show the Nanto 
cleaner in operation, and have one of their rotary motor suction types 
opened out for inspection. 

Of other gear of interest to electrical engineers is a working model 
of Green's economiser ; section of Babcock & Wilcox chain grate 
stoker; the Underfced Stoker Co.'s full size demonstration of the 
benefits of their underfeed stokers ; the Smokeless Economisers, Ltd., 
exhibit of the * Gregory " patent smoke preventer ; the Smoke Con- 
suming Co., Ltd.. of Birmingham, exhibit of their patent furnace. 

D. M. 


| This Exhibition is referred to in other columns of the Supplement]. 
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*P. & N." AT GLASGOW. 


The stand of Messrs. Wm. .McGeoch & Co. at Glasgow Smoke 
Abatement Exhibition contains a full display of Purcell & Nobbs 
~“ Eleetroyl " cooking and heating apparatus. The stand is set out 
as a model electric kitchen suitable for a household of about 8 to 10 
persons, also there is a separate part of the stand set out for smaller 
cooking apparatus, portable ovens, convectors, radiators. towel 
rails, &c. 

The exhibit includes an oven 22 in. by 15 in. by 15 in.. two 8 in. 
and one 6G in. electric “ gas " rings (4.e.. quick boiling type) loaded 
1.200 and 800 watts respectively; one grill 12 in. by 9 in.. hot 
chamber for plate warming. 22 in. bv I2 in. by 6 in.; hot plate 30 in. 
bv 24 in.. the body of oven being built of mild steel double cased 
and thermally insulated with 2 in. of the firm's special compound. 
The front and hot plate are of cast-iron with nickel- plated moulding. 

A heat controlling indicating switch and fuse board is fixed on the 
wall adjacent to the cooker. Cutting and serving tables are fitted 
adjacent to cooker, also complete sitchen dresser and utensils, tables 
for display of cooked food. &c. 

A scullery combination is provided. consisting of `“ Cooper patent ” 
hot water storage heater fitted alongside scullery sink. This? Cooper 
Heater " is fitted with immersion heater for 300 watts constant cur- 
rent. and is capable of giving 40 to 50 gallons of hot water per day. 
It is made of solid copper tinned inside. and is therefore quite suitable 


SIMPLEX CONDUITS Lb, 


Garrison Lane, BIRMINGHAM. 
Manufaotursrs of— 


CONDUITS, CABLES, ACCESSORIES, FIT- 
; ` TINGS, MOTORS, ELECTRIC HEATING 


AND COOKING MATERIAL, &c.. 
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for use in cooking operatjons of vegetables. fish, &c., besides supply- 
ing hot water for washing up. The heater is fed by an automatic 
water supply cistern, hot water being obtained by simply turning 
on-the tap. 

Cooking demonstrations are being given daily, showing operation 
of kitchen as in everyday household use. There are several ranges 
of the “ all-bright " ovens for small households, or use as auxiliary 
cookers, or for the introduction of electric cooking in the house- 
hold. Prices for these ovens range from £3 to £4. Recent tests 
taken by well-known supply engineers give a high efficiency. For 
example, in the medium size. a 6 lb. joint was well cooked for 0:4 
of a unit, and an 8 lb. joint for 0-6 of a unit. the loss on the food 
averaging 5 to 7 per cent. only. There is also shown a complete 
set of steamer cookers and a complete set of the latest type of pure 
aluminium cookers. in which the food is cooked in separate liner pans 
to prevent the condensed steam affecting the food. Besides the 
above-mentioned cooking apparatus, there is a good selection of con- 
vectors, towel rails, foot warmers, bed warmers, coffee percolators. 
kettles. water boilers and other electrical appliances. 


DIESEL SHIP LIGHTERS. 


From the accounts of the ‘ Titanic " disaster the position of 
the boiler plant below the water line, and isolated within individual 
compartments, maintained the electric lights for some time after 
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GENERAL VIEW or DigsknL Suip. LIGHTER. 


the collision. The inrush of water did not immediately reach a!l the 
boilers, and the dvnamos were bv chance supplied with sufficient 
steam to continue working. In the average sea-going ship such 
a state of affairs is extremely unlikely. and the strong probability is 
that the danger would be increased by the vessel suddenly being 
plunged in darkness through stoppage of the lighting plant when 
dependent upon steam as itssource of power. The Diesel engine at 
once suggests itself as the ideal engine for the purpose. 

The installation of the engine on deck obviates the risk of the 
lights: failing. and. short of instantaneous foundering, lights on the 
upper decks near the boats and bridge will be available for immediate 
use in any emergency. even though the decks are awash. 


REYROLLE WALL PLUCS 


For Portable Machines, Lights, &c. 
Pamphlets 114, 122, 88 and 45 give all particulars 


WORKS— 
| HEBBURN-ON-TYNE, ENGLAND 
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A generating set of this type. comprising a Diesel engine direct- 
coupled to a dynamo, is small, compact. and self-contained, working 
without noise, vibration. dirt, smoke. or odour. Mounted upon an 
upper deck, with its independent circuit around the ship, such a 
plant is capable of lighting not only boat-decks, but also the passages 
and companion ways. The supply of fuel is contained in a small tank 
placed close to the engine. 

The equipment would also be placed in connection with the wireless 
installation. As the Diesel plant is situated above. no members of the 
crew are compelled to remain below when the main engines have been 
shut off in emergency. In port no steam engines need be used, since 
all power or light required may be obtained economically from a 
combined Diesel engine and a dynamo in one or several units Esti- 
mates and prices will be forwarded upon application to the Diesel 
Engine Co.. Ltd., General-buildings. Aldwych, London. W.C. 


SHADOWED CELEBRITIES. 
Ri LM MN 


Tothe * get back of" the insulation of * * C. T.5.' B." has proved 
beyond my capabilities and capacity (solid and liquid). I 
imagine that rattlesnake hunting would be something like my 
recent manwuvres to bring home “‘C.T.S? B^s" skin. I 
started out disguised as a bridge megger, but it gave the game 
away at once. I assumed an ozone air, but it produced no 
impression. Not even an olive smile would do the trick. I, 
therefore, suggest putting  * C. T.S B." in pickle until I can 
come back to him. Meantime please ask Mr. Macbean to work 
me up a sultable disguise. REV. A. 


«THE ONLY PEBBLE ON THE BEACH." 
BY W. PERREN MAYCOCK., 
14 Companion efusion to *' The Only Bristle on the Brush." (See issue of Sept. €th).| 

He was what vou might call a large-sized, full-of-his-own-import- 
ance, angular. self-opinionated. sharp-pointed, contradictory chap. 
with plenty of side. when he was first transplanted from the soil of his 
native village to the world of the beach. 

He had heard vague stories of the beach-world during his youth, 
but these did not give him much idea of its vastness ; so that for a 
long time he thought that particular spot on which he found himself 
was the world. 

Consequently. before very long he considered himself quite a man 
of the world, with little fresh to learn. and a considerable inclination 
to boredom. For most of his neighbours were, in his view. a very 
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sober set of round-shouldered nonentities ; with no go. no gumption. 
and nothing like his greatness of ideas. What they thought of him 
thev did not trouble to say. except a few in his immediate vicinity, 
who found his presence somewhat irksome. Though he was such an 
overbearing cocksure sort of chap. he was tolerated by most of his 
fellows, for they remembered they had been like him once, and what's 
more. thev knew he would get his corners knocked off in time. 

And this is just what happened. His outstanding bigness and 
bumptiousness caused him to be singled out repeatedly for particular 
attention. and he got tossed about considerably more than his 
neighbours. 

Thus his opinions gradually became more subdued, and his big- 
ness diminished : and when from time to time the ups and downs of 
life transported him to other portions of the beach, the existence of 
which he had never suspected, he found it eased matters considerably 
to recognise or to assume that he was no better than the other 
pebbles. "The necessity for this was drilled into him over and over 
again, for in the turmoil of everyday life he got very much knocked 
about by the others, and always lost in the process. 

If you could see him now you wouldn't recognise him. He is— 
more or less—exactly like millions of other pebbles—and he knows it. 

[Monar: Be a pebble. but not on the beach.— Ep. E.S.} 


BELL TRANSFORMER. 


An electric bell can be run on alternating current by means of 
the bell transformer. The best insulation separates primary 
and secondary windings and the transformer can be supplied for all 
voltages and frequencies. The transformer has three secondary ter- 
minals, and can supply three different voltages—viz.. 3, 5 and 8 volts, 
according to requirements, It is made for primary voltages up to 
250 volts and, three different secondary voltages. The price is 
10s. 6d.. and the approximate weight 1 lb. 12 oz. The Indestruc- 
tible Cable Co. will supply full particulars. 
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ELECTRIC HEATERS 


LONDON SHOWROOMS: o, Newman Street, Oxford Street, W. 
The BRITISH PROMETHEUS CO., Ltd. 
Salop Street Works, BIRMINGHAM. 
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that the records of the previous exhibition have been badly 


e beaten. Bravo Peacock. We appoint vou chief exhibitioner 
to the B.E.A.M.A. for London's Electric Show to be held in 


In the days of electric cuisine. What is your steak peak? 191 ? 
* * * * a * * * 
Lamp, season begins; are you squirted-treated, treated " Many motorists do not understand the difference between 
squirted or drawn ? a magneto and a dynamo. In a magneto the electricity 1s 
* * * * generated by the action of the magneto, while in the dynamo 


the electricity is produced by conversion of a high degree of 


One of our electrical contemporaries has just discovered the 
mechanical energy," says a Washington (sic) electrician. 


existence of the ** Point Fives” ! 
* * * * 

LIVERPOOL STAKES.—For runners and betting see an early 
issue. K.V.A.’s selection by private wire. 

* * * * 
During better light week commencing 14th inst., don't look 
| for the delighted optic. You will get the Osram eve. 
* * * * 

Another thing you can't do with electricity. Hurt yourself 

by looking for an escape of it with a lighted match. 
* * * * 

The Osram Bull Dog and the Dalston Pup will meet (scratch 
as scratch can rules) at the first Electro-Harmonic on the 
18th inst. The contest will take place in a drawn-wire ring. 

* * x * 

Batti-Wallahs please assemble for the preliminary infor- : 

malities of the coming season at Victoria Mansions Restaurant, 


Victoria-street, London, S.W., at 7.30 p.m. Never mind the 
weather. Come. Have you got your return ticket ? St. Pancras Borough Council invites bids from metal lamp 
* * 


ai » makers for enamelled iron plates to replace those showing 
carbon lamps as the embodiment of cheap electric light, and 
at present attached to lamp posts in the borough. The suc- 


ANOTHER Ex MPLE OF GERMAN ELECTRIC LIGAT ADVERTISING. 


The “ bus'd "-Osrams on which we commented last week 
owed their support in life to ^ Haydn T. H.'s " special spring : 
suspension, as well as to their inherent objection to break even cessful bidder may us» the shape of his lamp bulb as his only 
under abnormal concussion. advertisement. Now then, Tantrams, Mazdowns, Crysaegmas, 


* + * * Wotannias and Zedconiums, here is your opportunity. Bids 


After Neweastle—the figures of attendance, and these show — will be dealt with strictly in rotation. 


OSRAM 
WEEK 
1912 


Commences Monday 
October 14th, 1912. 


See announcement on 
back cover. 
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THREE-PHASE 


INDUCTION MOTORS 


Protected type with slip-ring rotor, short circuiting and 
brush-lifting device. 


All speeds, frequencies, voltages and outputs. 
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OLYMPIA ENGINEERING EXHIBITION. 


The second Engineering Exhibition is being opened at 
Olympia to-day by the Right Hon. the Earl of Selborne, K.G., 
G.C.M.G. at 3.30. The Exhibition has been promoted by the 
Machine Tool and Engineering Association, Ltd.. upon the 
advisory committee of which are representatives of the largest 
and most influential engineering firms in Great Britain. The 
Exhibition will be of considerable interest to electrical engi- 
neers, because we understand that it will be the first occasion 
upon which such a large number of heavy motors have been 
shown in actual use operating machine tools. We are informed 
that the total weight of machinery exhibited is nearly 3,000 
tons, and the management is to be congratulated upon the 
organisation whereby it has succeeded in getting this quantity 
of heavy material into Olympia in the course of 10 days. The 
Exhibition will remain open until the 26th inst., and arrange- 


ments are being made for deputations of engineering societies - 


to visit the exhibition from all parts of the country. The 
actual electrical exhibits are few in numbe., but it must not be 
forgotten that electric power plavs a very important part in the 
operation of machine tools. We append, however, a few notes 
on certain of the exhibits which we think of interest. We 
extend our congratulations to Mr. Charles H. Luke, A.M.S.E., 
and Mr. F. W. Bridges, who have worked assiduously in getting 
the Exhibition together, and to whose unstinting energy its 
success as an engineering aggregation is undoubtedly due. 
Among a number of interesting machine tools, Greenwood & Batley, 
Leeds, show a horizontal boring. drilling and tapping machine. The 
3 in. diameter spindle has an automatic traverse of 25 in., a ve. ical 
adjustment of 34 in., and the column has a movement of 52 in. along 
the bed. The convenient location of the operating hand wheels, in 
combination with the ample speed and feed variation and quick 
power traverse of column, makes the machine invaluable for a wide 
range of work requiring the various operations of boring, drilling and 
tapping. The rotating table permits these operations to be per- 
formed either in line or at right angles to each other at one setting. 
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The chains exhibited by Hans Renold (Ltd.) may be briefly classi. 
fied under three heads : silent, roller and block. In the silent chain 
section there is a drive as small as 1 H.P. with a speed reduction of 
1,500 revs. per min. to 500 revs. per min. ; chain speed 187 ft. per 
minute ; 0-65 in. wide, } in. pitch with a minimum breaking strength 
of 1.900 ]b. In striking contrast to this is a 145 H.P. drive, speed 
reduction 480 revs. per min. to 85 revs. per min. ; chain speed 1,200 ft. 
per minute ; 12-2 in. wide, 11 in. pitch, minimum breaking strength 
107,100 lb. At one time a 145 H.P. chain drive was regarded as 
something of an achievement, but the drive is now quite an ordinary 
one, and such drives are constantly in demand. In the roller chain 
section a contrast in size and strength is made between two chains ; 
one a 3 in. pitch with a breaking strength of 1,600 Ib., the other 3 in. 
pitch with a breaking strength of 86.000 b. In the}block chain 
section, an adapted block chain showing clevator buckets attached 
to two strands of block chain serves to show the utility of this type. 
The chains we have mentioned do not, of course, exhaust the many 
points of interest about this stand. 

The Power Plant Co. (Ltd.). of West Drayton, makes a fine exhibit 
of double helical spur gears, double helical bevel gears and double 
helical racks. All types of double helical gears are shown, including 
those produced bv the end-milling process, once the monopoly of 
foreign makers. The gears with staggered tecth range from the 
smallest model gears to a set of rolling mill gears with a face width 
of 2ft. and capable of transmitting 600 H.P. at 35 revs. per min. 
All these gears have a fine pitch and wide face. Continuous tooth 
gears of the triple helical variety are shown, both spur and bevel 
t vp». 

A good display is made of self-contained totally enclosed speed. 
reducing and increasing gears, the smallest being designed for elec- 
trical organ-blowing and the largest for transmitting 300 H.P. with 
a ratio of 5 to 1, for driving a large factory. All ratios up to 15 to] 
are obtained by a single train of double helical gears, whilst for higher 
ratios up to 80 to 1, a double train is used. One of the gears designed 
to transmit 24 H.P. when increasing from 475 revs. per min. to 3,000 
revs. per min. is shown in operation and runs at about 5,000 revs. per 
min. with the slightest hum only and without any vibration. The 
300 n.r. gear should make an ideal factory drive, as we understand 
that the makers are prepared to guarantee an overall efficiency of 
96 to 97 per cent. and the space occupied is small compared with belt 
or rope drive for similar power and speed. The large range of ratios, 
which can so easily be covered in a highly efficient manner with these 
gears, must be of great assistance to the electrical engineer who is 
daily called upon to bridge the gap between the speed of his motor 
and the much lower speed of working machinery. The firm also 
displays a series of flexible couplings of compact appearance. In 
most of them leather is used as the flexible medium, but instead of 
the single leather strap. a number of leather rings are fitted over 
circular projections on one half, and engaged by suitable projections 
cast on the other half. "These leather rings are of uniform size for 
each size coupling, and can be fitted without requiring any engineering 
knowledge of experience in leather jointing. In the design of the 
couplings. as in the design of the self-contained gears, the freedom 
from danger of the operator of the plant has been made a leading 
feature. The brightly polished outer ring of the couplings is not 
merely intended for appearance, but principally to prevent accidents. 

For rolling mill and similar work, where couplings are subject to 
severe shocks, a special type of coupling is manufactured, several 
sizes of which are shown. In this heavy duty type coupling the 
flexible medium is in compression, which effectually eliminates any 
risk of breakdown. 

Mosses & Mitchell are showing samples and specimens of their 
vulcanised fibre in various forms, such as washers and gears, also 
Moorit steam packing. asbestos brake lining. blake staples and flux. 
insulating saddle staples and ebonite sheets, tubes, &c., all of which 
are of interest to machine tool users. 

James Keith & Blackman Co. (Ltd.), show the Keith steel plate 
blowing and exhausting fans, suitable for mine and tunpel ventilation. 
induced and forced draught for boilers, dust extraction and convey- 
ing; general ventilation of buildings; fume and smoke removal. 
Keith open-tvpe fans are also on view, these being suitable for 
handling large volumes of air against comparatively low resistances. 
suitable for ventilating engine rooms and stoke holds. High-pressure 
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MOTOR CONTROL PANELS 


Consist of face plate type Starter and Ironclad 
Q.B. Lever Switch Fuses, mounted together upon steel 
runners. - 

The Starter may be of either the ‘ open,” ' protected," 
watertight” types, and fitted with either “ no-volt ” 


66 


or 
or both “no-volt” and ‘‘ overload” release. 


AN IDEAL COMBINATION. 
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Aston, Birmingham. 
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SECTION 3 OF OUR RESISTANCE LIST (Post free) 


comprising 
“Arc Lamp" 


and “ Field " 
Rheostats 


ISENTHAL & Co 


(Dept. 4), 
DENZIL WORKS, i 


NEASDEN, LONDON, N.W.- 


Contractors to the Admiralty, = 
War, India and Cclonial 
Offices, AC. 


fans, suitable for furnishing blast for cupolas and furnaces, smithy 
forges, gas producers, &c., are a speciality of the company. Also 
portable ventilating and dust blowing sets. The well-known Keith- 
Blackman air propellers, box blade and reversible types, for ventilating, 
air circulation, fume, smoke and dust removal, and the Keith Plenum 
window ventilator, for use in offices and private rooms, make interesting 


Keita Drack&MAN ELECTRIC Fork. 


exhibits. The smiths’ hearths, fitted with self-contained water bosh 
and electrically driven blower. are likely to attract considerable 
attention. 

The Cambridge Scientific Instrument Co. makes a large display 
of temperature measuring and controlling devices, which will be of 
interest to engineers and metal workers. Constant temperature 
plavs an important part in tool hardening. and this fact will add 
interest to the instruments for the measurement and recording of 
temperature. Space will not admit of our going fully into details of 
all the exhibits, but we illustrate a typical instrument which is being 
shown. It is a thread recorder in connection with a platinum plati- 
num-iridium thermo-couple. and it records the temperature of a small 
tool hardening furnace. The method of wiring and connecting 
this couple is clearly shown, and is of special interest because it 
demonstrates the method employed under workshop conditions. 
A thread recorder is shown recording the temperature of an anneal- 
ing furnace situated on the stand of Mr. S. N. Brayshaw, distant 
about 50 yards. The thermo-couple pyrometer is mounted in the 
furnace on Mr. Brayshaw's stand, and is connected to the recorder 
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by leads running under the floor. An indicator is also connected, 
and this is mounted on Mr. Brayshaw's stand, thus enabling the 
operator to control the furnace while the recorder shows permanently 
that he does do so. 

Three Records on one  Recorder.—By means of an automatic 
triple commutating switch, three records of temperature are obtained 
on the same chart. <A recorder with this triple commutator is shown 
in operation recording the temperature of :—‘a) A small tool harden- 
ing furnace ; (5) the flue of the same furnace ; (c) an annealing furnace 
situated at a distance on Mr. Brayshaw’s stand, With this device 
cna recorder three are replaced by the one instrument, 

Sir Records on one Recorder.—The same device when attached 
to a double-thread recorder (i.e., a recorder fitted with two galvano- 
r-eters) will produce six records. 


LJ 


TEMPERATURE RECORDER IN CASE. 


Two types of thermo-electric temperature indicators are shown: 
the ordinary or portable form useful for general work in a laboratory 
or workshop, and the wall type of instrument for indicating the 
temperature of tool hardening. case hardening and annealing furnaces, 
&c. Both types can be seen working. 

The exhibit of the Eyre Smelting Co. (Ltd.) comprises ‘‘ Eyre " 
anti-friction bearing metal for lining all classes of bearings in ingot 
form, and also brasses of different descriptions lined with this metal. 
In addition to this, the ** Eyre " valve metal is being exhibited, this 
being especially suitable for lining slide valves. &c. Cheaper quality 
bearing metals are on view, suitable for machinery bearings running 
at medium speeds with medium loads. The company have just 
brought out. a new descriptive catalogue on the ** Eyre " metal, which 
will be sent free on application, together with samples of the metal. 
The " Bamber” non-encrusting zines are a feature of the exhibit. 
These zincs are guaranteed to ensure longer life, no encrustation, full 
and constant supply of current, and the reduction to a minimum of 
maintenance charges in primary batteries. 

As we remarked in the opening paragraph of this article, there is a 
fine display of electric motors driving machine tools in all parts of the 
Exhibition. The British Thomson-Houston Co., with characteristic 
enterprise, has installed no less than 85 motors and control panels to 
over 40 firms exhibiting machine tools. The drive for these motors 
varies considerably. but a feature has been made in a number of 
instances of a gear drive with silent Fabroil pinions. "The merits of 
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An Important 


Announcement 


will shortly be 
made regarding a 


SPECIAL NEW 
FEATURE in 


Pope Lamps 


—— This new feature 
will add still further to 
the “ Pope” popularity, 
But in the mean- 
time why not write to 
us fo; particulars ? 


Pope’s Electric Lamp Co., Ltd, 


HYTHE ROAD, 
WILLESDEN, 
LONDON, N.W. 


AND THE ENGINEERS? 


We have received the poem, which is printed below, from an 
engineer in the Midlands, who did not see our original request 
for an epic on the engineers who went down with the ill-fated 
s.s. “Titanic.” Our readers will doubtless appreciate the 
murky engine-room atmosphere which the writer has succeeded 
in creating in his verses. We were not Wrong In assuming that 
there are poets among electrical engineers. 


What of the men below ? 

Stripped and grimy with sweat and oil: 

Deaf with the sound of the engine-broil : 
Blackened with coal-dust: faint with heat : 
Counting the throbs of the engine-beat : 
Buried below with the rats and mice: 

With never a thought for the field of ice— 
You on the deck, there! What do you know 
Of the men below ? 


Tang! Tang! Tang! Stand by! Half speed! Slow! 
“Slow it is,” says the man below. 

Tang! Tang! Tang! Astern full speed! “Aye! Aye! 
"tern it is! "—and he wonders why. 

How should they guess, in the depths below, 

Till the vessel shivers from stern to bow 

With a rending, grinding, tearing shock, 

And they KNOW. 


“God! It's the ice!" “It’s a boat—a rock!” 
" Steady there, stokehold ! Watch your steam ! 
Hustle those pumps, and——" “ Damn it, No ! "— 


Up through the floor-plates wells a stream ; 
Rising, swirling, from none knows where. 

How shall we guess at their black despair, 

We on the deck, where the night winds blow ? 
All are in peril, but we are free: 

Free for a plunging fight for life. 

Collar that hen-coop! Out to sea ! 


Better to die in a hopeless strife 
"Gainst the wind and the waves and the white-ice floe 
Than be drowned like a dog helow ! i 


So ! 

A dog did you say’ Ah, no! 

But a MAN, and the way of a man to show 
He will hold to his work in the depths below 
While his,comrades trust to the iron will, 

To the fertile brain, to the craft and skill, 
Of the children of Tubal Cain. 


9 


"If the steam will hold and the pumps can gain 
No! 

Down they go. 

And there's never a man in that hell below 
But his God shall know. 


NAHLIKÉ va. 


— ————— am 
papan —— —— ee —- 


BRITISH TOOLS AT GHENT, 
—— ——2À sÑ 

The most striking feature of the British section in the Ghent 
Exhibition in April next will be the display of machine tools made 
by British manufacturers. Belgium, with its low tariff, furnishes 
an excellent market, and the neighbouring countries of Holland and 
Denmark are also valuable prospective customers, apart from these. 
the opportunity of doing business with Russian, Austrian, Italian 
and other foreign buyers is an excellent one. The Board of Trade 
secures for the British exhibitor the most favourable rates of carriage, 
arranges cartage (at Ghent this averages 6s. per ton daily), sends an 
erecting staff, undertakes all decorations, and provides showcases and 
window dressers and signs. All these items, which have been found 
a costly business for the exhibitor, are dealt with by the Board of 
Trade, and are included in the space charges, whieh are virtually 
lower than those charged at trade exhibitions at home, Another 
valuable help is given by the Government's expert engineer, who sees 
that suitable concrete foundations are provided of sufficient strength 
where necessary. Another item is the translations necessary for the 
exhibition catalogue. The exhibitor is thus able to figure out the 
exact cost of his exhibit, an item which he has never been able to 


calculate previously. 
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| ` | leather works and foundry ithree-wire| 29/8/12 | 8.182 t 9 
10 | Birmingham Corporation ...... | R. A. Chattock ... Metal, cycle and jewellery trades 6,600 MD 45,548: 4,110 | 500 ligg) 12 
(Lacluding Aston Manor. nd H ind:gort hy j — . 9,000 FETTE 51/7/12 | L&p 10 
11 | Blackburn Corporation .......... DP. Wheelwright Cotton manufacture and general 220 220 5,186 801 | 120 5,300, 7 
M.LE.E. industries i 440 21/7/12 : I 
12 | Blackpool Corporation .. ......... C. Furness ......... Join-ry_ works. bakeries, bottling stores, | — 200 500 1,421 226 80 fe |. 
laundries, cinematorrphs & entertainmts 31/3/12 | 1 
13 | Bolton Corporation  .............. Arthur A. Day ... Cotton spinning and engineering ; 100, 200°) 939, 460 | 12,553 1,232 159 | 4,537)... 
works 230 & 4001 | 31/7/12 13 
14 | Bootle Corporation .............. se Dawson Clothier Timber, engineering, dyeing, nv 220, 440 5,550 e. 90 |1,060| .. 
| pumping, tinsmelting & general «phase three-wire! 26/8/12 {4 
15 |Bournemouth & Poole Elec- FK. Ll. Ingram*... Boarding - houses, hotels and 1100,200,400 250, 500 695 269 25 S * 
tricity Supply Co., Ltd. W. D. Brightmant building trades three-wire three wire) 259.12 |. 1$ 
i | 
i : Textile works, dye 'ks, mechanical | : General supply . 
16 | Bradford Corporation ..... ........ ‘Thomas Roles su. Tomie Soa ne m sec | 200, 400 > 2: Eo ed 150 | 3,100 i 
lancous. z julk|3upply 
*4 550 *467 
| l 30/6/12 
17 | Brighton Corporation ............. J. Christie ......... Engineering works, breweries, bs 230, 460 3,077 588 100 - i 
sawmills, laundries, foundry, &c. 17/8/12 | 1 
18 | Bristol Corporation .......... H. Faraday Proctor) Tobacco, cocoa, printing, leather, |103 & 21093.» 250 13,197 1,502 300 | 3,459 None 
o Minst CE, MOLE, | confectionery, clothiera, brew- | S.P. 5 & 360 500 51/7/12 approx, i i 
| ing, paper mannfacturing pe s 8-phase | 
19 | Burnley Corporation ........ . ... Jas E. Starkic...... , Cotton weaving, foundries, col- | 220, 440 1.181 437 50 | 890 | None 
lieries, &c. ' 25 9/12 ; 
20 | Burton-on-Trent Corporation . | T. Hall.............. Breweries, timber milla, engi- | 200, 100, 1500 (tram-, 1367:22 229 66 639* 1 ! 
neering works | 400 wavs only); 30/7/12 a4 
21 | Bury Corporation .................. s. T, Watson ...... | Textile, engineering, paper, &c. | 400 220, 440 3,860 About 100 s5 3 
| i l i i 
| s 20/8/12 500 
22 Carn Brea, R.80. (The Urban L. A. Hards | ..... Mining and foundries ........... ... MEC 240, 480 1,090 59 50 | 200 | None A 
Electric Supply Co., Ltd.) | three-wire; 28/9/12 : 
23 | Canterbury Corporation ......... C. A. Blaseheck,.. | Brewing, engineering works, us 220, 440 556 128 50 | W2 
^— foundry, printing 31/7/12 l u 
24 Cardiff Corporation ............... Arthur Ellis........ | Ship-repairing yards, engineering works, 200 | 200, 400 4,231 660 | 110 | .. |Now 
foundries, laundries, printers, brewers, 400 thr 4 3 : 9 4 
| . millers. col storage, &c. ree-wire 0/6/1 LAP 
25 | Carlisle U.D.C. .. ....................- S. T. Allen......... Cotton factories, tinplate printers, en- ; ios L. & P, 230 1,795 333 57 1290 5 
gineering works and railway shops 450, 3-wire, 31/7;12 ai 5 
(companies) traction 500 ‘ | 259 
26 | Charing Cross, West End & H. W. Kingston Printing ...... ——— eas 10,000 100, 200, |Ex bulk sup. T 250 | m | zs ; 
| City Electricity Co. J.M. Gatti (Ma. D.) 400, 1,000 | Vey i 
97 ' Chester Corporation ............ .. S E. Britton ..... Engineering, flour mills and - 210, 420 1,007 204 ! : 
| Chest field Corporation ` | ee uem furniture making, three-wire 25/6/12 | 
28 erne DOOM astiti R. L Acland ...... foundries, potteries aud cardboard box en 240, 480 1,200 198 % 
. ( manufacturing three- wire 31/3,12 
99 Clyde Valley Electrical Power D, A. Starr... ...... | Steel works, rolling mills, collieries, 11,030 trans. 50.034 
Co. | paper PE brickworks, foundries. to 400 for i 21/8/12 à 
30 Cork Electric Tramways & H.H. Nalder ..... ee uh faetories, lauudries, | oid 460 3.005 410 * 
Lighting Co. bacon curing, feather puritiers, printing, pue 22,8/12 
tanneries, milling, refrigerating, &c. 
31 | Cornwall Electric Power Co. .. | L. A. Hards , ...... | Mining and foundries .. ess seee. 16,000, 440 te poten 182 j 
| 8 9/1 
32 |Coventry Corporation ........ ... | George Tough...... ' Cycleand motor cars, toolmaking, 900 " 8,370 787 " 
|^ weaving, watchmaking | two-phase 21/9/12 l 
33 | Darlington Corporation ........... J R. P. Lunn...... Engineering, yarn spinning and | i 230, 460 4,351 391 
| school furniture | : 16/9/12 
34 | D2rby Corporation .................. T. P. Wilmshurst | General engineering, foundries, | 200 460, 230 4,200 463 | 
motor cars, silk mills three-wire| 27/9/12 
35 | Derbyshire & Nottinghamshire A. E. Loos ........ me vos Collienics lace m nopleny 440 500 | 3,140 r 
Electric Power Co. dre: OR a works, brick. | 550 31/5/12 
: Woollen manufact 8, winding, 
36 | Dewsbury Corporation ............ R. H. Campion ... | OE AdE EE COEN IRI " 220 1,557 222 3 
] | acturers, wool shaking, iron cutting 440 24/8/12 
37 | Dublin Corporation ..... ........ M Ruddle ......... ; Ww mills factories, e e n'o7sins ores, | 200 S.P $e 3,2533 582 $ 
| lifts, bakeries capstans, etc. | : | 
l l : S 3-phse. 346 1/3/11 
38 | Dundee Town Council ............ H. Richardson ... | Jute mills, shipbuilding, foundry M 400 1,950 404 
by o. 


ee NNN, Ă ———M——————— ———————À )!-———————— EUÓEUIXMUXXD——)LLLLL8. ÀJ. —á——K— a 2 ANILLLILDAA.DOlhhuS . 
This figure arrived at by taking the general supply load at 11 a.m. on fine days and deducting 10 per cent., this being estimated as the lighting load on sucha 


——=—— . 


No. 


ba p 
æ © 


ph p o » 
aq a» CO V 


16 


27 
28 


36 
37 


243 


o © y O O wm € r9 


ELECTRIC POWER SUPPLY. 


SUPPLEMENT to“ The 


| 


ows e ee gE ITO rr 
Method of Driving! Rates. Approx. Isolated | 
| | |)H.P. of other| Plants at | 
! — ——. Soe | power dis- : present | Remarks, 
; . laced b perating. (Norx.—Inst. E.E. Wiring Rules for Motors 
| ios p. pe Per-unit enon Pec nd Gus S | generally apply in all districts,) 
| Y! motors, |" ucc du 
— M ] LES MERE TERN 
| | H.P | Se 
oe vo 3e. On ap- E T" New sub-station in course of erection for 
: “o cons.! plication supplying large tweed mills. 
1j3. to 14d. 
400 | 153 Quantity basis 400 i bea | PE 
lid.with dis. * Consumers mostly new to district. f Incl. | 
NM 33} p.o. plication f 99g. 50st ^ works plant, diro 
14d.-1d. 8 . : ; 
: u" RE tee | * Discount 5 per cent. off lighting accounts 
6d & lid. D.I.* | Sliding scale for motors. [only. 
| £3 per inu On ap- | 5-phase plant being installed. Special rates 
Be E "m Es plication tor large consumers. 
| 1 ád ru id x * * [solated plants using gas, suction gas aud steam are in 
| . . operation, of which there are no particulars. 
.T| Terms by * .P. ; re. + 
| Flat rateld T arrange Under 3 H.P. t 3 H.P. and abos e. $ Or £4 per 
2 to 14. & 1d kw. per annum and 4d. per unit. 
D., accord. On ap-| 1,300 o * Lighting and power 4,214, traction 5,465. 
| to cons. plication 
| 14d. for first bes Y * Exceeding 1,500 units per quarter at ld, 
1,500 units* 
ld. 0:85d. to 25,000 GEM ADM LZ LLL" 
J'64d. , 
6,000 at lld., | * xc “Total D. II, P. does not include traction, $t With sliding 
44,000 at 1d., ' Scale of discounts, Over 150,000 units at 55d, 
150,000 at *7ad.1 | 
od. and ld. i ea 
M.D. | rae 
E ‘2d. Ist 1,000, ld. | * Single-phase. + Three-phase. 
after less 10°/,} | | t Extra discounts to large consumers, 
T 2d. to 500 per 1,400 1,5009, 805g, —  ....... 
qtr., ld. after | | 4,5106 | 
| 24d. flat. | On ap- | » sf | * Chief Engineer. + Secretary 
plication | 
| 
- 2d. to 1d. | £35 per | es *Tüese figures include the motors of a consumer taking 
2d. to jd. kw.t ; uu EBT, 3-phase bulk supply and connecting saine by 
means of three 500 kw. motor generators to direct 
current. {Plus 4d. per unit, less discount. 
ld. | | : Special terms to large users. 
HE du 1d On ap- | | _ "To avoid as far as possible the use of max. deman | 
aod jd. *M.D. plication i | i Puer idi PAN e: RR A ore 
l , 1s , pecial agreements based on a fixed c large of £7 6s, per 
i | with discount annum per kw. plus ‘2d. per unit, i p 
Lighting 3A. flat V i ation) eee 
680 nov craic None | | No iufo. mation 
heating 14d. flat 
] 3d, & 1d. MD also : 80 % of total power is on restricted hour system. 80 % of 
277:0 1,090:22 td.& 14d, 1d.—jdt is Bp 597 T9sg un power units sold on restricted hour system, 12,00 ) 
1d. heating plicationj synchronous motor. *Includes lighting. f Restricted hour. 
5,300 560 | 1i4, ld. Oa ap- , 1,570 40,00 ;|' A) | ...... 
| | and Bd. plication | u 
| 196 4d.& ld. M.D. On ap. | 50g, 10sg | Power supply includes driving stamps, pumps 
. or 24d, flat |plication | and other mining machinery. 
194. flat 5 p.c. Maximum demand to date (Friday, Dec. 92, 1311) = 
| 538 dis. cash 28 days l | 447 kw, on feeders, includes light and power. 
| Spl. rates | Most of the engineering workson private property, from 
eee | | EM d nud tee | which Corporatio: are at preseut debarred from entry. 
. M.D. summers i 
776 . 1019 sd.fat. ld.and Special 817 Power supplied to tramway company, also to 
d | Sid. two-rate. | terms Council for sewage pumping. 
| Also Maximum 
| Demand. | 
l 3d. to 1d. On ap- | , *e**0929808 
plication 
= 144. Ist 200 Above eee 
485 522 units per qtr., |25,000 p.a. 
1d. after ld.dat rate NOE ME 
14d.—1d. eon Paes ° ° 
& #d. contract On ampli 
r 2 nap á MN ves (EEEE EKI 
es On re cation 
None sg, | Com oeting gas 2s. 8d. per 1,000 c.f. with 
4105 | 900 74,144..1}4..14. yen WO ote” 257 disc. when annual bill exceeds £50, 
"Nem .* Includes enpply to Urban Electric Supply 
" On application n i: Co., Ltd. (Carn Brea, R.S. 0.) 
l i a j of 
382 386 | lia. 2 anit: On ap- 4,200 ee units or over per quarter flat rate 
r quarter anc "nofi | . 
about | about | PP up to 25,000¢| Plication | * And discount. 
e 13d.tojd,: £4 kw : 
M.D. & 3d. unit’ e NE NEN 2 
ld. for all 1,000 et | 
day use | T 
eee eve lad. to 0:4d | | aoe 
Max. demané, or rcg.ricted hour 3d., $d., md., 4d. 
Bo th * MiTo AY ane | . according to quantity, *241. 1 hour per duy, 44. after 
| om p anies M.D.S. " $ A 
Both | 1jd was Demand steadily increasing. 
500 1,450 | 24d. down- On ap- EENS 
&pprox. approx. wards (plication ed 
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SUPPLEMENT to “ The Electrician," October 4, 1912. 
“THE ELECTRICIAN" TAB 
FEMME 
Total 
Power Voltages.  |B.H.P.con- Total 
Engi "me nected at | number of 
Supply Authority. p m Principal Local Trades. SSS | date Motors 
AC D.C indicated connected. 
s dux below. | 
d yard f motors, 240, 480 Pte.6(9, *Stn., Prvte., 177 
East Ham Corporation ............ W. C. Ullmann... PD M It M purely m dential 5). July, 13 Station, 13 
Edinburgh Corporation............ F. A. Newington. | Printing, joiners, masons, engi- 230, 460 12,515 2,781 
neers, brow ers. Mn 500 ee | e" 
il ......... ' l Engineering works, woodwor ma- ; 
Fulham Borough Council Arthur J. Fuller E rien paver ive phase . 31/8/12 | | 
Frome Eleotricity Supply ......... F. H. Merritt...... | Cloth, silk and india-rubber mille, iron 240, 480 1,137 224 
breweries, mill furnishing, dairies, bacon three-wire) 30/6/12 | 
curing,printing,furniture & cabinet mkg. i 
Glasgow Corporation............... W. W. Lackie...... Engineering, clothing, printers, | 6,500 260/500 | 40,645 | 6,120 
butchers and bakers three-wire| 31/7/12 | 
Govan Council ........................ T. C. Parsons Shipbuilding and engineering ... 500, 250 nid | 
Grantham Urban Electric Sup- | J. E. Edmundson | Brickwork, foundries, timber merchants, 240, 480 3835 . 116 
ply Co. engineering works, glue works, malting th ree-wire| 31/12/11 . 
Greenock Corporation ............ J. A. Robertson... | Shipbuilding, engineering, sugar 380 9,649 | 756 
refining 27/8/12 | 
Grimsby Corporation .............. ' W. A. Vignoles...! Docks, timber yards, foundries 230, 460 1,546 | 245 | 
and engineering works three-wire| 11/7/12 : | 
Guernsey Electric Light & |A. N. Rye ......... Stoneworks and quarries, fruit 210, 420 | 2,661 * 9854 
Power Co. growing Vets 
Hammersmith Borough Council | G, G. Bell ......... Engineering works, electric lamp 110, 290; y 5,345 | 525 
: works, small laundries, &c. 2, 51/8/12 
Heckmondwike Council ..... . ... G. H. Carter ...... Woollen manufactura. IMs UD . 230, 460 1,589 180 
o ry, , , ' 1 
. ccachbulderi, &c. | three.wire| 31/7/12 : 
Hereford Corporation............... W. T. Kerr......... Cider making, breweries, mills (four), farm | 220, 440 58 107 
] work, joinery, refrigerating 30 B n2 
High Wycombe Electric Light W. E. Brandreth |Chair and cabinet making, paper 420 831 177 
& Power Co. mills, engineering — | 210 1/8/12 
Hove Electric Lighting Co. ...... C. B. Smith......... Purely a residential district ex- | 220 518 181 
cepting shops 22/8/12 
Huddersfield .........................- A. B. Mountain ... | Cloth manufacturers | ............... Three-phase *4 485 263 
= u |Qnephase e *2,019 | 683 
Hull Corporation Electricity | H. Bell ............. ' Oil mills, cement manata tormi ship- | 440 & 229 tor. 220, 440 | 10,141 ' 837 
Department | building, engineering and docks large supplie® th reo. wire 25/8/12 Consumers 
Ilford Urban District Council ... A. H. Shaw ..... | Ehotograpare apparatus, chemi. 230, 460 Ti23 148 
| cal works, paper mills, laundry three-wire|  12/8;12 
. | Albert Gay ......... Bakers, b , builders, clothi 4,196 
Islington Borough Council Albert Gay akera Brewera; bati onoo oaa Single-phase 2/82 776 
works, confectioners, printers and 400 | 
Kettering Council ....... ............ W. A. Walker...... Boot and shoe and clothing fac- 230, 460 1,160 223 
tories three-wire| 31/7/12 
Kidderminster & District Elec- | A. Charlton......... Carpet manufacture..... ............ 460 | 1,290 
tric Lighting & Traction Co.,Ld. | a" | [92 
Kirkcaldy Corporation ............ O. F. Francis ...... Linoleum, engineering, furniture, 230 1,439 , 
malting works, linen, &c. 460 30/8/12 
Lancaster Corporation ........ ... Geo. C. Milnes E e do ades inate ne 230, 460 a Bie 145 
Leeds City Council..... ........ ... H. Dickinson ...... Numerous ...«. eere eene 200 20,170 5,065 
400 51/7/12 
Leith Council........... ..... CONT A. Peden Ruther- | Engineering and general... ......... NS 230, 460! 4,227 526 
ford, M.].E.E. | $0/6/12 
Liverpool ........................ e... Alfred Clough ... ette 230,460 : 14,251 5,£06 
50/6/12 
Lincoln Corporation ............./ Stanley Clegg .. | Engineering works ......... ........ 230, 460 2,291) 280 
f . and 500 26/8/12 
Loughborough Corporation ...... W. H. Allen ...... Hosiery and engineering ......... 990, 440 613 121 
three-wire, 23/5/12 
Luton Corporation .................. W. H. Cooke ...... Si deua and eee I E eet foun 500 | 3,632 631 
dries, printing works 5/9/12 
Maidstone Corporation .......... E. E. Hoadley Building, brewing, paper making 230, 460 1,912 244 
8/12 
Mansfield Corporation ............ E. Holcombe Boots, hosiery, cotten doubling, found- 240, 480 4594 129 
| Hewlett | f, n box, motor odi sand and 506.600 | 14/8/12 
Metropolitan Electric Supply Co. | J.S. Highfield...... Ordinary shops................. p | 200 200 6,192 1.587 
21/5/12 
Middlesbrough Corporation ...... | H. M. Taylor...... Iron and steel works, shipyards, 220, 440 1 06 | 550 
t joiners shop three-wire, About 
Motherwell Corporation............ James A. Wishart | Engineering and steelworks ...... 230,460 | 3,610 | 121 
| 16/6/12 
Newcastle and District Electric | W. D. Hunter Engineering and shipbuilding, | 100 & 240 | 240, 480 i^ 
Lighting Co. steel and lead works, &c. three-wire| 29/5/11 
Nelson Corporation LASER EXAM QEUERERUE D. Helme............ Cotton manufacturing ........... 230, 460 320 72 
. . three-wire, | 27/2/11| On hiro 
| Newport Corporation.. ..........- A. Nichols Moore | Coal, iron, clothing, nails, brick- | 100 & 200 | 230, 460 5,001 344 
| EE 5 ores oes ip repairs, &c. three-wire| 31/3/12 
| SH. son .. t , engineeri 
Northampton Electric Light & |G- H. Jac Ais cu eee iare DUEB 
| North Wales Power and Trac- | G. K. Paton (Chief | Slate quarries ............. TUM . 500 te 5,050 | 64 
| ton Co. | Elec. Eng.) 5-phase 10/11 
' Norwich Corporation .............-- F. M. Long ........- Boot and shoe, mustard, print- 220, 440 | 3,042 | 622 
| 


i 
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LES OF 
> 
Largest 
Motor Max. | H.T, 
de- motors 
Circuit, mBnd| (if 
up. | Kw. any, 
E MM 
40 
60 
i al. 
45 3| 
Viu 
40 . 
| 
d 
17} E 
90 1,567 . 
| 
6 832l.. 
500 Hr 
2 500 
150 Hi 
50 | "T l 
"E | 
| 
12 | 
150 |1,400° .. 
35 | 1,948 | 
100 597, . 
60 
105 T E 
30 m . 
NR 
| 
200 M P 
a e" 
600 ; 9,229 
120 | 949" 
| 160 | .. | 
| 100 | 425 | 
| . A43 |905for 
| pr. only 
160 | 1,723 
60 | 75L. 
| 95 |About 
| | 50 
60 
^ 80 | 450 
a 120| 1,100 -- 
| of 200 
150 /6,000, .. 
40 
| 100 Cannot None 
give ! 
40 duae | 
1000* | 1,670 ? 
150 |1,350. - 
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No. 


ELECTRIC POWER supp LY. 


Rates. Approx. Isolated 


Method of Driving. 


245 


Group | Indiv. 


H.P. 


397 


H.P., 


740 


approx. | approx. | 4d. and 1d. plication 


562 
1,040 120 
216 415 
410 203 
About | About 
5,032 600 
Bo'th 
i 
d 
_ About | 2,059 
950 
About | About 
| 2,14 540 
575 | 2,475 


H.P, ofother| Plants at 
power dis. arent 
laced ting. 
Per unit. x. Bs Puy psu 
PP | motors |05 ction Gas 
po e ee 
2d., Md. & | : 
lid. . 
1àd. flat.3d.Stch. 
144.34 hr. M.D.. | 
‘7d. farther | 
ld. flat | 
24d. flat ; On ap- | 50g, 258g, 
5008, 20 crude 
ee Hr ae D | au 
ld. flat rate for IM: 
restricted hours rie 
|Sliding scal 2908, 200s, 
4d d M.D.I 7,000 
and 1d. .D.I. Special No record. 
23d. flat, rates { 
24d. to ld. |1d.to-6d. 
T . told. with 
a 1d. TS. ! 
tor argen | Tosub-| 1,000 
| sumers stations 
14d. with dis. to 
a max.of 331 p.c, 
2d. to 1d. | Special | 
Sliding scale| terms | 
*3d. to ld 
5008 
4d.—1d. M, 
tem,2hd. fat rate] «= | 16g, 200sg 
oron 2rate meter 
one hr., 
| 1d. after 
2d. and 1d 
less discount 
2d.—ld. per | On ap- 
sliding scale*plication 
2d. & 1d. M.D. 
2d. to Id. sliding 
scale 
| id. tiat Nil 1,640 6189 
| 6603 
2d. to ld. | On ap- 760 
plication 
14d. Special | 850 gp, 
quotation available 
21d. to 1d. 
sliding scale 
24d. sliding | By con- 600 200g 
scale to 4d. tract 500s 
0:75d. to 1*5d, ids iv; 
less 5 per cent. 
1:125d. to 
'875d. 
*2d., 14d.,1d. 
! 
2ġd.,2d.&2d.| On ap- | 
ld. M.D. |plication | 
ld. flat, 3d, for| — ... | 49g, 95sg, 
night shifts. | 3368 
*2d., 14d.,1d. About 400 About 200g 
& id. 100sg, 250s 
Various...... " 670 15sg 
4d.& 1d. M.D. 228 450s* 
Id. daylight 
5d. and $d. | On ap- 
M.D.*  |plication 
2d.& 4d. M.D. 1,500 
Sp. on app’n. 
ld. and ĝd.. 
Accordi 
Max. lġd. | “prams 


factor, &c. 
* i 


2d. to ld. | On ap. 
sliding scale*|plication 
ljd.— jid. is 
and under 
sliding scale 


14d. to 3d. 


About 1,800 
5,050 


| 


| 


nz 


*Motors in gen. stn. for conds., cooling towers, 
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— Continued. 


Remarks. 


(Nor£.—Inst. E.E. Wiring Rules for Mot ors | 
generally apply in all districts.) 


artesian well, driv'g mach'y,&c. Grate stokers. 


Power and lighting on same mains, 700 kw. 


day-load motors only. 


Number and horse-power of motors does not. 


include the traction or Admiralty supply. 
3 Diesel engines installed during 1911, a fourth being 
Installed, *Kw, lighting. TKw., power. 


20g, 160g, , * With discount on hours of running. 


All motors are hired out by this company, 
and are maiatained and inspected. 

Radiators are at power rates, but are not 
included in this return. 

* May, 1912. 


H ired motor system in operat'n. About 1.1(08.P.con uected 
* Subject to 24 per cent. dis., for payment within 14 days. 
ld. power rate for large consumers. 


eectocí2€ 


Discounts ; sliding scale up to 5 per cent. on 
wer 


| power. 
No information |*This is a combined figure for lighting and 


power, 
1 large engineering works, 1 large malti ng worke, and ] 
linoleum works rec»ived entire p'w'r sup. from Corpn. 


*For industrial purposes only, 


* 2d. up to 3,000 per qr., n from 3,000 to 10,000 per qr. 
ld. all units in excess o 10,000 per qr.,alto “maximum 
demand " and “ rateable value’ systems of charging. 


/ 


*2d. first 500 per qr., 13d. next 1,500 per qr., 
Id. next 3,000 per qr., id. remainder, 


Town gas sold at 1/6 1,000 for power. Tram- 
way supply 1,200 H.P. not included. 

* Not including collieries. 

* £2 per kw., plus 1d. per unit, subject to 
rebate under certain conditions. 

Largest installation, shipyard, max. demand 
400 kw. 


Largest consumer, Sir W. G. Armstrong 
Whitworth & Co., Ltd., Elswick Works. 
* Motive power—24d. for 1st hour per day, 
lid. every subsequent hour, less 5%. 


* Large consumers 1d. 


Slate quarry load mostly winding, pumping, air com- 
pressor and mills. Transmission at 10,000 v. 3-ph., all 
overhead, bare wire & 20,000 v. Bulk supply to Alu- 
minium Oorpn. (Ltd ) at 20,000 v. * Motor-generators, 


*59999910000000000000000000000 


SIMPLEX 


9 


*59$9?200000000000009 
^e **99?$000000000009 


like our Conduit 


are The Best 
Most Reliable. } 


Meter Testing Dept. :— 


SIMPLEX CONDUITS 

LTD., 

Garrison Lane, 
BIRMINGHAM. 


$999995**99«00000009009009000c000q 


8TANDARO y A l 
INSULATING § E S 
ARE STILL 


THE BEST 


For Maintenance and Repair of 
Electrical Machinery. 
Manuj actured by 


STANDARD VARNISH WORKS, 


For Prices and Particulars apply— 
Insulating Varnish Dept., 


PINCHIN, JOHNSON & Co., Ltd., 


26, BEVIS MARKS, LONDON, 
HJ 


Phone—London Wall 9916. 
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TABLES OF 


l Total | | 
: Power Voltages. /3.1.P.con-| Total | Largest| Max. ILT, 
Enoiueerand Re nected at |number of| Motor | de- imoton 
supply Authority Bein aide Principal Local Trades. . date Motors | on |mand.! (if 
ger. indicated |connected. Circuit.| Kw. any) 
A.C D.C Below: | y). 
| 
HACER! Cees es re ee ds oe ene ad 
i . 5,542 1,399 60 
ingham Corporation ......... . Talbot ......... Lace, hosiery, tobacco, engineer 200, 400 : , 
Nottingham Corporation | H. Talbo ing; leather Mn e. ires es oe 
| ae . : n, elastic , , 
Nuneaton Corporation ............ S. C. Gibson ....« eb, foundry, que ries and collieries, thieawirel ^95 igni E 
| . boot and ehoe factories. : i , 480 3, 80 | 2,1 
Partick Council ..................... | W. Sillery ......... Shipbuilding and engineering throo-wire tj | i * ,148 
Peterborough Corporation ... .. J. C. Gill............ Engineering, brickworks, rail. 200, eT EE 522 
| : way ; | 2177 1 
Reading Electric Supply Co....... E. Rowley Fill... | Printers, engineers and iron 200 200, 400 | 31AS/11 510 65 | 1,273 
| founders, saw-mills 200 | 990 153 40 | 380 
Redditch Urban District Council | Wm. J. Ferguson Needle E fishing tackle, 5/12 
E i cycle factories : 2,44 562 A 
| Rochdale Corporation ............ | C. C. Atchison ... | Textile and engineering...... uius en i Oh 31/8 92 50 i: iie 
: o 2350, 460 | 1,7165 186 110 ly Y 
Rotherham Council............ ..... E. Cross ........ee Iron, steel and brass works .. ... a V three-wire 31/8/12 ` e prid None 
| Salford Corporation ............ . H. J. Hawkins ... | Textile and engineering ......... 200 cance! SI PH2 "uL 300 l 
| 550 3-ph. | 90,596 | 1,978 | 600 m.r. |11,693| 16= 
i Ws vorks s, f. - 200 2-ph: ’ , ) 
Sheffield Corporation ............... S. E. Fedden .... Riana iran edere pude onm 12,000 728) -ph "e | 30/6/12 ae ‘a, 406 | 2800 
Shoreditch Borough Council..... C. N. Russell ...... Printing, shoemeking, cabinet chron od 3j 3/12 , d T 
, and furniture manufacture | r 210 206 me | i | a 
| Shrewsbury Corporation ......... [e M. Johnston. | — e 420 2618/12 | 
Smithfield Markets Electric Edgar Dowling... | Cold storage. wholesale meat, s od T ms | 45 | 130 | 410 
Eo ula tO egeo i) eet. doris sania E «30: 020 | B d ME a 
i H. S. Elis ......... ipyards, docks : j | 
South Shields Corporation ...... | is Chyineoring w'ke, saw mills, &e. | | 26/8/12 | m 
‘Stalybridge, Hyde, Mossley and Robert Blackmore Tee, pepe, "M e works, | 1 ao o no " ar 
Dukinfield Electricity Board iron works 
Stamford (Urban Electric Sup- F. H. Brandreth... | Brickworks, laundry, foundry, iad pd 07/9/12 102 35 
ply So ) engineering works, ss a | EE 
| inting works, timber yar | 
. 8t. Helens Corporation ............ E. M. Hollings- Chtroical ker and bowigworie seule 230, 400 | 250, 460 | 2,857. 568 : 500 w.r. 1,000 
| worth works, collieries, c pper works 3-phase |three-wire! 51/7/12 | . 
St. Marylebone Borough Council A. Hugh Seabrook) printing, building, small work. | None o diera 1,057 110 None 
| ! shops ı various trades) | 230. 460! 1.250 145 | 120 |. 
Stockton-on-Tees Council ......... | J. J. Smith......... Shipbuilding, engineering and E. , fre 3l 3/12 
! ironworks 240. 480 | EE 134 | 80 | 723 
Stoke-upon-Trent (County Bor- C.H. Yeaman . ... | Potteries, engineering works...... None n e n | 
ough of Stoke-on-Trent). : 200. 440. EE 284 | 125 | 92 
Burslem ..... .......... eene C. H. Yeaman ..... Potteries, engineering works ..... None ; 31/7/12 
esses | CoH. Ye: TE ks, (Single-phase; — 50* 1,650 244 | 60 !|1946| 160 
Hanley eee (GU Ho Yemen ss neck peepee end shins | 408 0 E ! 
manufactories 200, 400 | 
Longton .............. see ee: C. H. Yeaman.... |Earthenware mentee Oe eer None 230, 460 | am 117 | 14 | 291 
' works, potteries, collicries. | | 
Sunderland Corporation ... ..... , A. B. Blackman... Shipbuilding, marine engine and boiler 5,000 220 12,504 792 892 280 5,235 
| wakers, coal mining, flour mills 220 | | 31/8/12 | 352 
Swansea Corporation........ ...... ' C. A. L. Prusmanu! Metallurgical, coal exporting, | 220, 440 | 220,440 3,271 60 | 1, 
M.I.E.E., A. M.I.M.F. tinplate manufacture, &c. three-wire | three-wire, 31/8/12 | E 
Uxbridge and District Electric A. Randall Bell... Flour mills, printing, engineer- 200, 400 1,360 115 , 90 | 
Supply Co. 2. ing, brickmaking | 30/6/12 238 io 1512 
Wakefield Corporation ..... ..... | H. A. Nevill, Engineering,  woollens, coal, 200 T 2,100 ru | 
M.LE.E. | printing, laundries, wite nm Dore 105 | ds 298 100 | 
! ni ; + harness, leather, clothing, ir SceRemarks , vee 
Walsall Corporation ............... A. S. Barnard. ... pee True "n rea à ing wie ae | Ere | | 
i : ' Wire mills, pri „saw mills, tanncrie m l 
Warrington Corporation ..... FLV. L. Mathias.. M ee Porn nale. as SU cim HU | t 6,1081 | 215 | 
| facturers, builders, min. water mfctrs, &c, 19/8/ 12 | 180 
‘Wellingborough Electric Supply W- J. S. Jones ... | Boot factories, engineering works di | 230, 460 540 ől 20 
Go. | and joineries | _three-wire ins 
' West Bromwich Corporation . | W. A. Jackson .. “pring e tge tools,” turen. school! das ae ds 216 | 125 | 
: furniture, corn mills, wire nails | 1.397 115 
West Ham ........ ............ eee J. W. Beauchamp. Chemical, engineering, flour | 100, 200, | 500 11,669 kw , 
| | mills, ink mills 400 | 51/8/12 20 | 650 
West Hartlepool County Boro’... H. F. Friederichs | Biast furnaces, steel wks., ship yds., engine , 2350, 460 2,094 251 1 
| | wks, paper mill, sa w-mills and joinery wks ' | three-wire 31/7/12 | 
Whitby (Yorks) District Council | L- H. King......... Wapon ucc onk | 460 458 59 40 | 200! 
Corporation ......... B. Sankey ........ ` Tannery, flour mill, printing and 420, 210 2551 44 90 , 263 
Whitehaven Corp machinery works, ice w'ka, &c. | three-wire, 51/5/12 
| i 
ration .............- Jas. Slevinr ......... Coal mining, cotton mills, engi- 6,600 | 230, 460 2,513 305 63 ad e 
Wigan Corpo | neering works j three-wire 30/9/12 
| 
Windsor Electrical Installation | A. E. Farrow, " Brewing ....cccccccccsessecseseese e 220 | 220 222 85 12) | 7 F (c) 
Co. Limited. ,. M. 1. Eu. F5. | 
’ à | ; 5 
Wolverhamptou Corporation ... C. E. C. Shawfield Ironworks, edge tool works, corn mills, | 6,000, 400 | 440, 220 6,890 575 100 (48 
EU Sr E three-wire 30/6/12 | 
Porcelain, glove, leather, ineer- EJ 
Worcester Corporation ........... C. M. Shaw ...... ihe. eoun bution. caatetiuery, |e 200-20, 19011 gor 245 60 
printing, horse-hair cloth, &c., works 2-pba*e | i / 
| 
York Corporation -eee J. W. Hame ...... Confectionery, printing, railway | 3,000 250, 460 | 1,692 323 50 2038 
t works, flour mills, brickworks three-wire 91/3/12 L, & tw i 
annees a TE T a NR g - 
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SUPPLEMENT to 


GI e = a Sr ete ea — — 
Method of | Approx. | Isolated | 
Driving. | Rates. H.P.of other! Plants at 
No. | | power dis-| present Remarks, 
OAL sapo. — ' | placed by Operating. (Nore.—Inst. E.E. Wiring Rules for Motors 
Group. | Indiv Bulk electric g— Gas, generally apply in all districts. ) 
Per unit 
H.P. H.I suppl motor 8g—Suction Gas 
| Pply S: $—Steam. | 
E dir Ee CIIM" 
P re 1id. Ese 
& | MJ EO re 
| 220 |23dtojd.on Onap.| 900 (100s, 200% 00000 
l sliding scale plication 
| ld. flat rate AES ME MEM UO 
| lid. Over "m 
| »00prqljd. 7 ff 
£4. nnd #4. or 4i. 
About | 500 per unit üccor te Du 500 | Vs rnt nga 
1,400 | ing to denand 
vee | 2d. to ld. | 602 70059 EN 
sliding scale EAE 
Practically - Large textile mills not includ:d. Isolated p] 
all group Zd.to-6d. Onap- Stenm 955 , 172g. 408g, prerent route of waite ‘(approxinate nice 
driven. | sliding scale* plication: Gas 452 | 837s "Bpeclal ternis for special conditions, 
Both. lid. and 1d.* On ap- | 2,000 H.P. | t Iustalling 330 gH. v. H.T. motor. *Sliding scale to 0:64. 
| plication | large users. tMany worksown plants = thousands H.P, ^ 
| | | ." Flat rate.—11d, first 1,000 units per qr., 1d. a'l in 
| | d ed charge cm £l per qr. per E.H P, 
emauded and 1d. per un b consumed. 
| Lht, td, Meat 10., On ap. | 4000 | Great expansion of use of power supply in 
Power 2d. to 8. lication | . : 
: id. up * 075.000 l | E rolling mills and cutlezy works. 
| Dd. m Arie | | Plus £3 per z.it.P. demanded. 
* i { i 
| sd., do Hd MEE | | *Discounts : 5 per cent. over 600 units, 10 per 
| Ui e n | | | cent. over 1,000 units. T Without discounts. 
4 : : i: | (EE PET eee 
» | 
Bo th T. | | | Also traction supply. 
less discount 2 m 
^Zid—3d. | Onap- 2,00 300g, 1,700, 
| plication | | » 
24d. flat, 4d.| On ap- | ees 
and 1d. M.D. pacati 
| 
$ € . i 
ud j M99 | 1009 /— — 5 2 
2d. and 1d. M.D.* l 
and £2 per 1.17. e. | * Restricted hour and telephone system. 
4 1d. per unit 
Sliding scale | On ap- | One works take about 350,000 units per annum, and tlie 
2d. down to 1d, lication’ total amount sold per annum for power purposes 
" Pp amounted to 549,726 units. 
Bap, 149d. On an. 
'5d.14,,'64,, Sd. ication | **e550005 
2d., lid., ld. On ap- | ! oe 
11. and id. |plieation 
ód., ld., £d. On ap- | Power load rapidly growinz and especially favoured 
and àd. plication | With the many small and diverse trades subsidiary to 
| staple industries of district. *Local for magnettiug. 
2d.,11d, and On ap- | eee | 
la. plication — ]| |" | ^ K  ... 
jl. (dis, to 44) On ap- l 
ad. & 14d. M.D. plication; | " l ee T 
2d. (1st hr.) & i Motor hiting scheme in Operition, 2,0000 per aunnm 
ld M.D.* , Rud over special rates. 24 % discouut allowed ou a/es 
in ck: piid within oue monih frum date rendered, 
23d. to 14d. 50g, 1,200sg,' Large power users by contract at prices based on load 
4 J, 3 9; 
flat* | 500s | factor, * £4 per kw. demanded per an, and 44. per init, 
About | About | 2d. down. On ap- 1,200 80:17 | Two large steam-driven sewage punips have 
1.850 250 wards | lication : | now been converted to electric driving. 
, 2d. to ltd D (1) Any convenient Pressure for large supplies in bulk 
es et vins nM n On ap- transforming from 3,00: volts (3 pliase50 Q0), (2) For 
j Edd oe : plication distributing purposes, power 365, parts of area oulv. 
Ut mas P pid 4,572 | *Under 1 n.r. 220sinyle phase, 1 HP. and above 330 3-ph. 
| diu el 9 | | 50 periods. fUnder3 H.P 23), 3 H.P. and upwards 460, 
‘id. f 
14d. flat and! 120 af * 
lsp.agreem'ts | 
About | About i 14d. to jd. | ' About 800 | 76 motors on hire=509 n.p. * Motors only. 
1,300 1,000 | Less ?$ % dis. | 
Partly/both | ld. max. | On ap-| 5,530 | DP . 
| ' plication 
TN TU | 3 Flat rate for 18s than 50,000 per annum, 24.-14d. ; over 
120 | 1,969 guru AR ld.—łd. 1,650 | 510g, 2325g, j $0990 under au PW» 14A,-1d. i from 500,000 to 600,009 
ss , and over, 1d.-3d, 
£5 per kw. per | eS 
an. at ld unit **9s809»59 
: | 
lid ani 4jd.op || 8} 4649, 209, | l O, 
2 rate, 2d. for | | ? $ ds id 
, small motors | | 
About | 1,050 'Upto2 ovvnnits 500 | o" —— 
1.263 i | Per annum 2d., 
, | over 1,000 ld, | 
£3 H.P. in- 
! Cao per in. | None ' 108 15g, 904g, avid zu 
aud ld. per unit! | 40s 
ld. to 3d. | Various C M MM os 
| T 
1,181 $90 2H.&H.M.D| .. Over 1,600 Further 350 n.r. awaiting connection. 


, Sd. sewerage P.. 
| 1d. & 124. re- 
stricted hour 


' 14d. down. 


On ap- 
| — wards 


plication 


Two large pumps for dealing with surface 
water. 
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THE BOOK ON THE SUBJECT, 
“Tbe Electrician” 


WIREMAN'S POGKET BOOK 


ELECTRICAL CONTRACTOR'S 
HANDBOOK. 


COMPILED BY 


A.W. ROBINSON & W. E. WARRILOW. 


Price 52. nett. 
NEW SECTIONS on lluminating 


Engineering,Country House Plants, 
Motor Installations, ete. 


“THE ELECTRICIAN” PRINTING AND 
PUBLISHING CoO., LTD., 
1,2& 3, Salisbury Court, Fleet St.,London. 


B ELECTRIC MAINS 
DISTRIBUTING SYSTEMS,” 


BY 
J. R. DICK and F. FERNIE. 


10e. 


6d. nett. 


“ The Electrician ” Printing and 
Publishing Go., - 


7, 2 & 3. SALISBURY COURT, FLEET ST., 
LONDON, E.C. 


METERS 


FO R every system 
all purposes 
Good, Prompt, Cheap 


SERVICE. 
Also Electric Clocks. 


THE ELECTRICAL CO., LTO., 


Meter Deot., 


188/4, Charing Gross Rd., London, W.C. 
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Mo tor 
adams M“ 


ontrolling Apparatus for Every Conceivable Operation. 
C 


?[4 Balfour House, Finsbury Pavement, London. Works- 


edford. 


* EQUILUXO.” 


A wide field is open for a retlector which. while embodving the 
principles of efficient. reflection. at the same time produces a softer 


Views or (NEw G.E.C, 
SCIENTIFIC :GLASSW ARE. 


and more mellow light, adapted to special decorations and artistic 
effects. * Equiluxo " is the name given by the General Electric Co. 
to a new line of glassware which provides scientific reflection without 


— —— o — À —— ———ÀMM———— 


POWER TRANSMISSION. 
The Rritith Aluminium Co., Ltd., 109, Queen Victoria St., London. | 
e SSS 


—————————— ——————— 
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objectionable glare. ;quiluxo " has a milky appearance and a 
translucency similar to that of purest white onyx. The light 
obtained from this reflector is restful and ‘kind to the eyes." (The 
latter is the slogan of the company for this material.) It breaks 
up the light rays so that true colour value is maintained and streaki- 
ness and unevenness of distribution are avoided. 

We understand from the General Electric Co. (Ltd.) that they 
carry a large stock of all types of “ Equiluxo ” glassware at their 
London head office and at all their branches. They offer to advise 
upon the use of “ Equiluxo " in any lighting scheme. 


LIMIT SWITCHES AND BRAKE SOLENOIDS. 


The type of limit switches illustrated herewith are designed for 
automatically limiting the travelling or lifting motions of cranes, 
lifts. hoists. &c. They are inserted in the main circuit between the 
controller and the respective motor. and interrupt the circuit just 
before the end of the travel. The switch will close automatically 
when the crane or crab runs in the opposite direction, 

The switches are of the s.p. barrel tvpe and fitted with a strong 
magnetic blow out for direct current; they are double pole for 
alternating current service. A powerful spring is provided to ensure 
quick break and make action independently of the operating lever. 


CRANE Limtr SWITCH WITH (‘ASE 
» SHOWN OPEN. 


BRAKE SOLENOID FOR CRANE 
'AND OTHER SERVICE. 


The switches are totally enclosed in a strong cast-iron case, and the 
operating lever is a round steel rod screwed into one of the four bosses 
in the hub. All the four bosses are tapped to enable the customer 
to fix the lever in the most convenient position. Pressed mica is used 
as insulation; and no combustible and absorbent material. 

The brake solenoids are suitable for operating mechanical brakes 
on cranes, hoists, &c., or other purposes where it is desired to exert a 
definite pull through a limited distance. The solenoid consists of 
two outer parts which form the yoke, and in the centre is fitted à 
brass sleeve. which acts as a guide for the plunger and a base for the 
windings of the coil. The plunger acts as a piston working in an 
adjustable air dashpot. and the stroke and pull can be arranged to 
meet any requirements. The solenoids are designed for connection, 
either across the line or in series with the motor. 

George Ellison, Warstone-lane, Birmingham, will furnish details. 


‘SIMPLEX CONDUITS Lo, 


Garrison Lane, BIRMINGHAM. 
Manufacturers of— 
CONDUITS, CABLES, ACCESSORIES, FIT- 
| TINGS, MOTORS, ELECTRIC HEATING 
AND COOKING MATERIAL, &c. 
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BRITISH MADE E 


[COUNTY] 


METAL 


LAMPS 


STRONG AND LASTING. 


Speciality—16 c.p. H.V. Lamps. 


WRITE FOR COMPETITIVE PRICES, 


LIS o SONPETIVE Peces. 
THE ACTON LAMP C0., LTD. 


Works : 
AGNES ROAD, 

 UXBRIDGE KOAD, 
ACTON. 

Tel. : CHISWICK 1114. 


Sales Ofico: 
3, STAPLE INN, 
LONDON, W.C. 


Tel. : HOLBORN 6323. 


ALUMINIUM TORSION J OINTS. 


For the guidance of those erecting aluminium transmission lines, 


we append particulars of the methods employed in making a type of 
joint which has been adopted on many of the more important copper 
and aluminium lines at present in operation. 


In making a torsion joint on aluminium cable the two ends of the 


cable are straightened out and passed in opposite directions through 


wae 


ALUMINIUM TORSION SLEEVE AND JOINT AFTER MAKING. 


SUPPLEMENT to “The Electrician,” 


October 4, 1 912, 


An Accurate 
OHMMETER for 
£10 / 10 / O (subject). 


Simple design enables us to 
sell at this low price. But the 
instrument is as reliable and ac- 
curate as onc at twice the price. 


-Union Flecre 


A 222K ST SouTHWARK LONDON s.t 


an aluminium sleeve or tube until they protrude a few inches on 
either side beyond the tube, The cable and sleeve are both cleaned 
and freed from grease or other foreign matter. 

Hard wood clamps, moulded to shape. are next securely bolted 
together over each end of the sleeve so as to prevent any movement 
between cable and sleeve. To keep the cable ends and sleeve in 
alignment. while being twisted. more particularly on large sizes of 
cable, they are placed in a wooden trough or guide, The clamps are 
then rotated in opposite directions until the Joint contains four to 
six complete turns, according to the diameter of 
the cable. 

The sleeve, which is of pure aluminium, is 
supplied in various forms according to the dimen- 
sions of the conductor b y the British Aluminium 
Co. It fits closely to the cable and no lubricant 
is needed in passing the conductors through. 
The advantages claimed for this joint are : —No 
soldering or heat process (both of which are liable 
to soften the metal) is necessary ; the sleeve 
increases the stiffness, excludes moisture, adds 
to the cross section of the joint and reduces any 
tendency to untwist or pull through. Interested 
readers should apply to the company for full 
details. 


THE “POINT FIVES.” 


Can we add your name to the list ? 


Mr. A. S. Blackman (Sunderland). 
Mr. J. Horace Bowden (Poplar). 

Mr. W. H. Cooke (Luton). 

Mr. C. S. Davidson (Barnes). 

Mr. J. W. Hame (York). 

Mr. E. R. Hill (Reading). 

Mr. T. Roles (Bradford). 

Mr. A. H. Seabrook (St. Marylebone). 
Mr. H. F. Street (Southampton). 
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LEWIS'S SCIENTIFIC CIRCULATING LIBRARY. 


ELECTRICAL, MECHANICAL & GENERAL ENGINEERING TEXT BOOKS & TECHNICAL WORKS. 


Rew Works and Rew Editions can be bad from tbe £ibrarp immediately on Publication. 
SUBSCRIPTION, Town or Country, from ONE GUINEA. READING ROOM open Dally to SUBSCRIBERS. 


186, GOWER St. & 24, Gower Place, LONDON, W.C. 


ANOTHER OSRAM WEEK. 


The electrical trade was very much impressed with the enterprise 
of the General Electric Co. in the organisation of last year's * Osram 
Week." The scheme was enthusiastically 
taken up by contractors and station engi- 
neers, and resulted in a largely increased 
turnover of Osram lamps. 

This year there is to be another Osram 
Week, opening on Oct. 14. The general 
outline of the scheme is similar to that 
followed last year, but it is of sufficient 
interest for us to reiterate some of the 
details. The General Electric Co. has re- 
served a large amount. of advertising space 
in the important London and provincial 
daily papers. The space varies from whole 
page downwards, and, wherever possible. 
front page positions have been secured. The centre of these pages 
is filled with bold advertising matter relating to Osram drawn wire 
lamps. Fringing the advertising matter, at the side and bottom, are 
long lists of the names and addresses of electrical contractors who are 
co-operating in the Osram Week scheme. To secure the insertion 
of his name in this list the contractor must conform to a condition as set 
forth by the company in their details of this scheme. In addition, he 
will obtain from the General Electric Co. a quantity of advertising 
literature in the shape of posters, showcards, leaflets and generally 


THE Sian oF OSRAM 
WEEK. 


Tuk Osram BELLDOG. 


** WHO SAID STRENGTH ?” 


attractive printed matter. To assist the contractor in making as bold a 
display as possible of Osram lamps, the company furnishes suitable 
material for decorating one or more of his shop windows. A feature 
of the scheme is the Osram Week sign or badge. This is a distinctive 
dise which has been prepared in two colours, and corresponds with a 
similar sign which forms part of the newspaper advertising scheme. 
The public will recognise this in passing the shop window of the 
electrical contractor. An effective bordering to an Osram Week 
window is the Osram " eye," which can be obtained in 5 ft. strips 
The contractor can easily put together a simple vet forceful window 
decoration which is bound to impress upon the publie in his neigh- 
bourhood the importance of obtaining Osram lamps. 

The campaign will be continued throughout the whole week com-- 
mencing Oct. 14, and will probably prove even more effective this 
year than last. In any event, it will give a tremendous filli to 
electric lighting and materially assist contractors and station en ince 
in the general campaign for better illumination.. ENTM 


& 


SHOP,WINDOW LIGHTING. 


The effective illumination of shop windows is à problem which has 
vexed tradesmen and engineers since the time when it was first 
realised that good lighting was a commercial asset. Many solutions 
have been proposed, some particularly successful, the majority hope- 
lessly bad. In the B,T.-H. system, illumination is provided by a row 


L 


Wixpow or Caixa Suor LianTiD BY A Row or MazDA LAMPS AND 
Mazpatux ANGLE REFLECTORS FIXED OUT OF SIGHT BEHIND THE 
Facia BOARD. 


of lamps fitted with reflectors fixed high up behind the facia board. 
As the lamps are quite invisible from outside the window, all possi- 
bility of “ glare " is obviously eliminated. 

The advantages of the system are that from a row of invisible 
lamps the window can be brilliantly lighted, without shadow, and 
without uncomfortable dazzle. Every ray of light from the lamps 
is directed on to the goods in the window. The light is so well 
diffused that every article can be properly seen and inspected. 


ee. CU —À 


CASH’S PATENT FITTINGS CHAIN. 


There has always existed a demand for chain suspension for 
electric fittings which would conceal and protect the flexible cord 
leading to the lamp holders. Cash's Patent Chain. introduced by 


DIFFERENT PATTERNS OF CASH’S SUSPENSION CHAINS. 


the G.E.C. has met with immediate success. It combines elegance 
and neatness, and should appeal particularly to electrical and con- 
sulting engineers, architects and manufacturers. 

The demand for this chain has necessitated the installation of new 
and special machinery at the G.E.C. Birmingham Works. 
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Wire will not Rust or Perish. 
no Iron. ————————— 
Manufactured in England. 
Used largely and Specified by the Admiraity. 
Used also by the Italian and Japanese Admiraities. 


Write for List giving Electrical Particulars of 
Ten Grades of Wire. 


WIRE. STRIP. SHEET. BARE. COVERED. 


Makers : 


HENRY WIGGIN & CO. Lid, | 457e Vomm Romson o 


GEORGE STREET, BIRMINGHAM. | Telephone : 6323 HOLBORN. 


Telephone : 6400 CENTRAL. Telegrams : ' WIGGIN BIRMINGHAM." Telegrams: “FERRYDOM, LONDON.” 


POPE LAMPS. GLASGOW EXHIBITION. 


We understand that the Pope Electric Lamp Co. have had on the Judging by numerous reports of the Glasgow Smoke Abatement 
market for some time a 200.volt 16-c.p. lamp. "This is giving Exhibition, the impressions of our local correspondent, in which h» 
satisfactory service, and will prove very useful for domestic lighting 
in bedrooms, passages, &c. si 


COMMERCIAL NOMEN CLATURE. 
“ Pope " Marx (full marks). “ Turbo- Electric ” Pearce. 
“ Tsay ” Chisholm. “ Skipper " Avila. 
“Publicity " Harrison. “Stach " Cridge. 
*Crvseleo ’’ Deacon. “ NESC” Merz. 
"C. & H.” Sharp. “Poster” Pryor, 
" E. S." Buckell. “ Baron " Foulds, 
“Admiral " Riggs. “ Wotan " Laughton. 


LISTING VACANT HOUSES. 


This idea is not of course new, but its application is not asextensi ve | voaa 2 wa 
as it might be. In very large towns it may not seem necessary, rud ware huinilis at shor 
but it should work well in moderate-sized localities, At any rate, | 
we extract the following for what it is worth from an American 
contemporary. 

“As it is to the interest of the central station to have wired houses 
occupied continuously, it seems that some effort on the part of the 
company to assist landlords in renting such houses when vacant would 
b» in order. In a small Northern Michigan town, the electric com- 
pany provides a bulletin board, occupying a conspicuous location in 
the office, upon which all wired houses are listed, such information as 
number of rooms, rental, location of keys, &c.. being given. Land- 
lords of wired houses are invited to notify the company when a house 
becomes vacant and assist in keeping the bulletin board up to date. 
The scheme has been instrumental in influencing owners to wire their 


houses, as well as in assisting in the rental of vacant houses.” Some New Wasm Drawines or THE BRITISH COMMERCIAL GAS ASSOCIATION. | 


i tinea) Google | 
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meet the Home Office Requirements. 


They are largely used in con- 

nection with portable lamps, 

drills, grinders, etc., in works, 
and garages. 


qummmSead for a Set of Pug List sg 


A. REYROLLE & C0., LTD., 


HEBBURN-on-TYNE. 


regarded the show as unfavourable to electricity. were inclined 
towards the unreal. Whether or no this is the case we are told that 
the electrical side has pulled more visitors and done more business 
than the gas department. "The show has been well advertised in the 
local papers. some of the displays being very well set out. In almost 
every instance. however, there was a preponderance of gas, the 
British Commercial Gas Association taking up the space and filling 
it most appropriately. 

We append a further batch of specimens of gas advertisements 
taken from the London papers. These announcements speak for 
themselves. 


CURRENT TRADE LITERATURE. 


Prescot Joint. Boxes and Enclosed Fuscs.—lhese. accessories. are 
made the subject of lists No. P. 120 and 121 respectively. The joint 
boxes are of the high voltage pattern and are suitable for trifurcating 
3-core cable. The boxes are listed for pressures up to 11,000 volts. 
The fuse list gives details and dimension diagrams of Prescot dust 
fuses for pressures from 250 to 2,500 volts and capacities from 1 to 
900 amperes. 

Automatic Telegraph Apparatus.—Catslozue No. 527, section 2, 
just issued by Siemens Bros. & Co. deals very fully with their products 
in Wheatstone apparatus. lllustrations, descriptions and prices, 
also connection diagrams, are given of the Wheatstone automatic and 
its various accessories. 

* Installation News " for September is mainly devoted to a descrip- 
tion of the Simplex Works. Birmingham. The note: are as breezy 
as ever, and there is a useful article on ‘ Condensation.” A new 
power circuit plug is also described and illustrated. 
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OLYMPIA ENGINEERING EXHIBITION. 
(Continued from page 240.) 


this particular pinion we discussed in a recent issue. The B.T..H. 
Co. is to be complimented on so extensive and representative an 
exhibit. | 

The Coventry Chain Co. is exhibiting power-transmission chains 
in both small and large sizes. Chain drive is now looked upon as a 
reliable and efficient method of transmission. and in machine tool 


a, j y oe 
DIRECT ON OF ROTATIO 


COVENTRY CHAIN. 


operation it plays numerous important functions. We incline to the 
belief that many new applications of chain power transmission have yet 
to be discovered and dealt with. The field of development is 
practically unlimited. 


SHADOWED CELEBRITIES. 


XII.—ALLBRIGHT. “A.F.B.”. 

Very hot stuff. Nice and bright and polished, but much too 
hot to handle. I did not expect to take “ A.F.B." in with my 
disguise as a lady-cooking demonstrator. In fact I had some 
difficulty in preventing him appointing me the manageress of 
Tricity House that is soon to be in Oxford-street. (My attrac- 
tions were supplied by Clarkson. I take no credit for them 
myself.) * A.F.B." seldom minces matters though he is a good 
cook. His transformer gives an excellent idea of his ability to 
do things to a turn. I am half inclined to think he should have 
been “something in the city," but still the station engineer is 
grateful that the gods willed otherwise. '* A.F.B." has shown 
him how to cook with a minimum of shrinkage. Then has he 
not given the industry the “ Allbright” idea in electrie cooking. 
Biscuit box Cooke’s and pessimistic Sillery's have no terrors 
for *A.F.B." He persists—allbright and all hot. “ A.F.B." 
is an authority on hors d'œuvres. His ambition is to provide 
the Institution of Electrical Engineers with its annual dinner 
“Tricity”? cooked. He will respond to the toast of “The 
Chef." ` L recommended that a stained-glass window of 
« A.F.B.". be erected in the offices of the British Commercial 
Gas Association. K.V.A. 


OPALUX AND VELURIA GLASSWARE. 


The B.T.-H. Co. have placed on the market two new 
patterns of glassware, which will be known as ‘‘ Opalux " and 
“ Veluria." These reflectors are made in several forms to give 
varying distributions of light. and are extremely beautiful in appear- 
ance both when lighted and unlighted. l 
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Sole Agents in U.K. for 


W. F. DENNIS & CO., HEINRICH REMY, 


49, Queen Victoria Street, London, E.C. &-m.b.#. HAGEN 1/W. 
Telephone: Bank 343. Telegrams: ** FREDENNIS, LONDON. 


MAGNETS 


Trade Mark. 


iblishing Offices, 1, 2 and 3, Satissury Court Fieet Street, in the City of 
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THIS BOOK IS DUE ON THE LAST DATE 
STAMPED BELOW 


AN INITIAL FINE OF 25 CENTS 


WILL BE ASSESSED FOR FAILURE TO RETURN 
THIS BOOK ON THE DATE DUE. THE PENALTY 
WILL INCREASE TO SO CENTS ON THE FOURTH 
DAY AND TO $1.00 ON THE SEVENTH DAY 
OVERDUE. 
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